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1. DESCRIPTION 

Power Supply 635-9649-001, shown in figure 1, is a 
module that contains a power transformer, a 2-
section input power strapping switch, six power 
regulators, and a planar circuit card with full-wave 
rectifiers and an output fault circuit. 

The power supply module consists of four primary 
functional areas: input power switching, power 
transformer and rectifiers, regulators, and the output 
fault summary circuit. Refer to figure 2 for a block 
diagram of the power supply module. 

2. PRINCIPLES OF OPERATION 

2.1 General 

This power supply is fuse protected (2 A for 100/115 V 
ас; 1 A for 215/230 V ac) and supplies a loss-of-output 
fault indication. The input power is switchable 
between 100-, 115-, 215-, and 230-V ac single phase. 
Output voltages supplied are +24, +18, +15, +8, +5, 
and -15 V dc. 

2.2 Input Power Switching (Refer to figure 3.) 

The input power circuit consists of a fuse protector, 
power on-off switch S2, power control switch SI, and 
power transformer Tl. 

Note that power control switch SI is a dual switch 
having two 2-position switches. S1A (low pin 
numbers) selects between series connection (215, 230 
V ac) and parallel connection (110, 115 V ac) of 
transformer Tl. SIB (high pin numbers) selects 
between less-turns ratio (115, 230 V ac) and more-
turns ratio (110, 215 V ac) of transformer Tl. 

Power Supply 
Figure 1 

2.3 Power Transformer, Rectifiers, and 
Regulators (Refer to figure 4.) 

Power supply outputs are generated by the dual 
secondary of Tl, full-wave rectified by five rectifier 
circuits, and regulated by six micromodule 
regulators. Each regulator has its own input rectifier 
circuit, except the +18- and +15-V dc regulators 
share a rectifier. 

2.4 Fault Summary (Refer to figure 5.) 

A fault summary circuit provides constant monitor
ing of power supply outputs and generates a fault 
output if any positive output drops below +5 V dc or 
if the negative output goes any more positive than -5 
V dc. 
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NOTICE: This section replaces first edition dated 1 June 1977. 
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Figure 2 
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If the +5-V dc output decreases to a level low enough 
to cut off Q2, the logic 0 (ground) fault signal is 
removed and a logic 1 (open circuit) fault signal is 
supplied. 

With +5 V dc at normal, if the -15-V dc output goes 
positive to a level at approximately -5 V dc or less, Ql 
switches on and supplies a ground signal through R6 
to cut off Q2. The logic 0 (ground) fault signal is 
removed and a logic 1 (+5-V dc) fault signal is 
supplied. 

With +5 V dc at normal, if the +24-, +18-, +15-, or 
+8-V dc output falls below approximately +5 V dc, 
Q2 is cut off, the logic 0 (ground) fault signal is 
removed, and a logic 1 (+5-V dc) fault signal is 
supplied. 

2.5 Voltage Regulators (Refer to figure 6 and to 
table I.) 

The LM340/320 series of three terminal regulators is 
available with several fixed output voltages, making 
them useful in a wide range of applications. One of 
these is local on-card regulation, eliminating the dis
tribution problems associated with single-point 
regulation. The voltages available allow these 
regulators to be used in logic systems, instrumenta
tion, and other solid-state electronic equipment. 
Although designed as fixed-voltage regulators, these 
devices can be used with external components to ob
tain adjustable voltages and currents. 

Table 1. Electrical Characteristics. 

C H A R A C T E R I S T I C L M 3 4 0 T - 5 / 
7 8 0 5 K C 

L M 3 4 0 T - S / 
7 8 0 8 K C 

L J U 3 4 0 T - 1 5 / 
7 8 1 5 K C 

L M 3 2 0 K - 1 5 L M 3 4 0 T - 1 8 / 
7 8 1 8 K C 

L M 3 4 0 T - 2 4 / 
7 8 2 4 K C 

M a x input v o l t a g e 3 5 V ( e x c e p t L M 3 4 0 T - 2 4 . 4 0 Y l 

O p e r a t i n g t e m p e r a t u r e 0 to - 7 0 С ( - 3 2 to - 1 5 8 ° F ) 

S t o r a g e t e m p e r a t u r e - 6 5 to ^ 1 5 0 С ( - 8 5 to 1 -302 ' I 

L i n e r e g u l a t i o n 

1 0 0 m A out 50 m Y m a x 8 0 m Y m a x 1 5 0 m y m a x 1 5 0 m V m a x 1 8 0 m V m a x 2 4 0 m V m a x 

5 0 0 m A out 1 0 0 m V m a x 1 6 0 m Y m a x 3 0 0 m Y m a x 3 0 0 m V m a x 3 6 0 m V m a x 4 8 0 m V m a x 

Output v o l t a g e 4 . 7 5 V m i n 7 . 6 V m i n 1 4 . 2 5 V m i n 1 4 . 2 5 V m i n 1 7 . 1 V m i n 2 2 . 8 V m i n 

5 . 2 5 V m a x 8 . 4 V m a x 1 5 . 7 5 V m a x 1 5 . 7 5 V m a x 1 8 . 9 V m a x 2 5 . 2 V m a x 

R i p p l e r e j e c t i o n 6 0 d B t y p i c a l 5 5 d B typica l 5 0 d B typica l 5 0 d B typica l 4 8 d B t y p i c a l 4 4 d B t y p i c a l 
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Fault Summary 
Figure 5 

With all outputs normal, Ql is cut off and +5 V dc is 
supplied through R4 and R6 to switch on Q2. This 
provides a logic 0 (ground) fault summary output, in
dicating all supplies are operating. 



3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

INPUT 
LM340I ) 
REGULATOR 

OUTPUT 

(CASE) 

GND 

Test equipment and power sources required to test, 
troubleshoot, and repair the power supply module are 
listed in the maintenance section of this instruction 
book. 

3.2 Testing 

TP5-2377-oi2 The test procedures in table 2 check total perfor
mance of the power supply module" These test 
procedures permit isolation of a fault to a specific 

Voltage Regulator component or circuit when the results are used with 
F ^ u r e 6 the schematic to circuit trace the fault. 

Table 2. Power Supply, Testing and Troubleshooting Procedures. 

О 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup a . R e m o v e b o t t o m c o v e r of unit c o n t a i n i n g 
p o w e r s u p p l y to b e t e s t e d . 

| .\ote | 

F o r a q u i c k c h e c k t h e s e l o a d s 
n e e d not b e i n s t a l l e d . L e a v e 
p o w e r s u p p l y c o n n e c t e d in unit 
and p e r f o r m a l l t e s t p r o c e d u r e s . 

b . D i s c o n n e c t a l l output l e a d s f r o m A 1 T B 1 . 

c . C o n n e c t t h e f o l l o w i n g l o a d s b e t w e e n 
A 1 T B 1 p i n s i n d i c a t e d and A 1 T B 1 - 5 
( b l a c k w i r e ) . 

A 1 T B 1 - ( W I R E C O L O R ) L O A D 

7 ( v i o l e t ) 5 V. 

С (blue) 1 0 9. 

1 ( b r o w n ) 4 0 !> 

2 ( r e d ) 2 2 <> 

3 ( o r a n g e ) 1 5 1 ! 

8 ( g r a y ) 2 2 V. 

2 . L I N E 
S E L E C T O R 
s w i t c h 

( C o n t ) 

a . C o n n e c t p o w e r supply to 5 0 - V a c s o u r c e 
and s e t p o w e r o n . 

b . M e a s u r e dc v o l t a g e at A 1 K 5 with L I N K 
S E L E C T O R s w i t c h s e t at e a c h of the 
f o l l o w i n g p o s i t i o n s : 

1 0 0 V 1 I . * to Ki .O V dc 

C h e c k C R 5 , C R 6 , S 1 A , 
S I B , and T l . 



T E S T P R O C E D U R E N O R M A L IF I N D I C A T I O N 
I N D I C A T I O N IS A B N O R M A L 

2 . ( C o n t ) 1 1 5 V 1 3 . 0 to U . O V dc 

2 1 5 V (i.9 to 7 . 5 V dc 

2 3 0 V (i .5 to 7 . 0 V dc 

e . Set p o w e r off and r e m o v e 5 0 - V ac 
s o u r c e . 

3 . Output a . C o n n e c t p o w e r s u p p l y to 1 0 3 - V ac s o u r c e . 
v o l t a g e 

b . Set L I N E S E L E C T O R s w i t c h to 1 1 5 V and 
s e t p o w e r o n . 

c . M e a s u r e d c v o l t a g e at e a c h o f t h e C h e c k the f o l l o w i n g 
f o l l o w i n g o u t p u t s : c o m p o n e n t s and 

c i r c u i t s a s s o c i a t e d 
A 1 T B 1 - w i t h e a c h : 

7 (+5 V ) - 4 . 8 to + 5 . 2 V d c . U l , C R 1 , C R 2 , and T l . 

6 (+8 V ) - 7 . 6 to + 8 . 4 V d c . U 2 , C R 3 , C R 4 , and T l . 

1 ( + 2 4 V ) + 2 3 t o + 2 5 V d c . U 3 , C R 5 , C R 6 , and T l . 

2 ( + 1 8 V ) + 1 5 . 5 to + 1 8 . 7 V d c . U 4 , C R 7 , C R 8 , and T l . 

3 ( + 1 5 V ) + 1 4 . 4 to + 1 5 . 6 V d c . U 5 , C R 7 , C R 8 , and T l . 

8 ( - 1 5 V ) - 1 4 . 6 to - 1 5 . 4 V d c . U 6 , C R 9 , C R 1 0 , and 
T l . 

d . Set p o w e r off . D i s c o n n e c t 1 0 3 - V a c 
s o u r c e and c o n n e c t p o w e r s u p p l y to 
1 2 7 - V a c s o u r c e . 

e . Set p o w e r o n and m e a s u r e dc v o l t a g e 
at e a c h of the f o l l o w i n g o u t p u t s : 

A 1 T B 1 -

7 (+5 V ) • 4 . 8 to 5.2 V d c . U l , C R 1 , C R 2 , a n d T l . 

6 (+8 V ) 7 . 6 to ' 8 . 4 V d c . U 2 , C R 3 , C R 4 , and T l . 

1 ( - 2 4 V ) • 2 3 to >25 V d c . U 3 , C R 5 , C R 6 , and T l . 

2 ( 4 1 8 V ) ' 1 7 . 3 to 1 8 . 7 V d c . U 4 , C R 7 , C R 8 , a n d T l , 

3 ( - 1 5 V ) • 1 4 . 4 to >15 .6 V d c . U 5 , C R 7 , C R 8 , and T l . 

8 ( - 1 5 V ) - 1 4 . 6 to - 1 5 . 6 V d c . U 6 , C R 9 , C R 1 0 , and 
T l . 

Set p o w e r off and d i s c o n n e c t 1 2 7 - V ac 
s o u r c e . 

о 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

4 . Output r i p p l e a . C o n n e c t p o w e r s u p p l y t o 1 0 3 - V ac s o u r c e . 

b . Set L I N E S E L E C T O R s w i t c h to 1 1 5 V and 
s e t p o w e r o n . 

c . M e a s u r e ac r i p p l e v o l t a g e at e a c h of the 
f o l l o w i n g o u t p u t s : 

A 1 T B 1 -

7 (+5 V ) N M T 5 raV. 

C h e c k the f o l l o w i n g 
c o m p o n e n t s and 
c i r c u i t s a s s o c i a t e d 
w i t h e a c h . 

C 1 4 , C R 1 , C R 2 , and 
T l . 

6 (+8 V ) N M T 5 m V . C 1 5 , C R 3 , C R 4 , and 
T l . 

1 ( - 2 4 V ) N M T 5 m V . C 1 6 , C R 5 , C R G , and 
T l . 

2 ( + 1 8 V ) N M T 3 5 0 m V . C 1 7 , C R 7 , C R 8 , and 
T l . 

3 ( + 1 5 V ) N M T 5 m V . C 1 8 , C R 7 , C R 8 , and 
T l . 

8 ( - 1 5 V ) N M T 5 m V . C 1 8 , C R 9 , C R 1 0 , and 
T l . 

d . Set p o w e r off. D i s c o n n e c t 1 0 3 - V a c 
s o u r c e and c o n n e c t p o w e r s u p p l y to 
1 2 7 - V a c s o u r c e . 

e . Set p o w e r on and m e a s u r e a c r i p p l e 
v o l t a g e at e a c h of the following-
o u t p u t s : 

A 1 T B 1 -

7 (+5 V) N M T 5 m V . C 1 4 , C R 1 , C R 2 , and 
T l . 

6 (+8 V) N M T 5 m V . C 1 5 . C R 3 , C R 4 , and 
T l . 

1 ( + 2 4 V) N M T 5 m V . C1G, C R 5 , C R G , and 
T l . 

2 ( + 1 8 V) N M T 5 m V . C 1 7 . C R 7 , C R 8 , and 
T l . 

3 ( + 1 5 V) N M T 5 m V . C 1 8 . C R 7 . C R 8 , and 
T l . 

8 ( - 1 5 V) N M T 5 m V . C 1 9 . C R 9 , C R 1 0 , and 
T l . 

f. Set p o w e r off and d i s c o n n e c t 1 2 7 - V a c 
s o u r c e . 

1 



T E S T P R O C E D U R E N O R M A L I F I N D I C A T I O N 
I N D I C A T I O N IS A B N O R M A L 

5 . F a u l t a . C o n n e c t p o w e r s u p p l y to 1 0 3 - V ac | Note | 
s o u r c e . 

T h e r e i s no + 5 - V 
b . Set L I N E S E L E C T O R s w i t c h to 1 1 5 V and dc output fault 

s e t p o w e r o n . i n d i c a t i o n i n the 
p o w e r s u p p l y . 

c . M e a s u r e dc output v o l t a g e at A 1 T B 1 - 4 1 5 - V dc output C h e c k the f o l l o w i n g 
( fault) a s e a c h of the f o l l o w i n g dc output faul t i n d i c a t e d b y c o m p o n e n t s and c i r 
v o l t a g e s i s s h o r t e d to A 1 T B 1 - 5 ( g r o u n d ) . a s s o c i a t e d c o n  c u i t s a s s o c i a t e d 

tro l c a r d c i r c u i t s with e a c h . 
| M e | and f r o n t - p a n e l | M e | 

i n d i c a t o r . 
O n l y one s h o r t a p p l i e d at a t i m e . 

A 1 T B 1 -

7 ( . 5 V ) N M T 0 . 1 0 V d c . R 5 , Q 2 , and Q l . 

6 ( 8 V ) 4 . 5 to ^5 .5 V d c . C R 1 4 . 

1 ( 2 4 V ) 4 . 5 to 5 . 5 V d c . C R 1 1 . 

2 ( 1 8 V ) 4 . 5 to 5 . 5 V d c . C R 1 2 . 

3 0 1 5 V ) 4 . 5 to 5 . 5 V d c C R 1 3 . 

8 ( - 1 5 V ) 4 . 5 to 5 . 5 V d c . R l and Q l . 

d . M e a s u r e dc output v o l t a g e at A 1 T B 1 - 4 N M T 0 . 2 V d c . R 2 , Q l , R 4 , R 6 , R 3 , 
( fault) with no s h o r t e d outputs a p p l i e d . and Q 2 . 

e . C h e c k that a l l output v o l t a g e s a r c 
r e s t o r e d when s h o r t s a r e r e m o v e d . 

f. Set p o w e r off and d i s c o n n e c t 1 0 3 - У ac 
s o u r c e . 

6 . T r a n s f o r m e r a . R e m o v e all output l o a d s . 
r e g u l a t i o n 

b . C o n n e c t p o w e r s u p p l y l<> 1 2 5 - V at-
s o u r c e . 

c . Set L I N E S E L E C T O R s w i t c h to 11.1 V and 
s e t p o w e r o n . 

d . M e a s u r e d c v o l t a g e at C R 5 and ('K<> N M T 15 .0 V d c . C h e c k T l and 
c a t h o d e . a s s o c i a t e d c i r c u i t s . 

0. Set p o w e r off and d i s c o n n e c t 1 2 7 - Y ac 
s o u r c e . ' 



4. REPAIR 

Repair of the power supply module is accomplished 
using standard maintenance and planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

5. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram figure 
7. The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 

Use the reference designator indicated on the 
schematic and parts location diagram to locate parts 
in the parts list tabulation. The Collins part number 

and description is listed for each reference 
designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points at the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVTTY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

CIRCUIT C A R D / 
S U B A S S E M B L Y 

Power Supply Module 
Circuit Card A l 

COLLINS 
P A R T 
N U M B E R 

635-9649-001 
635-0903-001 

L A T E S T 
E F F E C T I V I T Y 

R E V С 
R E V A 





P A R T S L I S T 

REF 
OES DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

A1 
C1.C2 
C3 
C4 
CS 
c e 

C7 
C8-C19 
Л 
J2 
S1 
Tl 
Ul 
U2 
U3 
U4 
U5 
US 
XF1 

CR1-CR10 
CR11-CR14 
01,Q2 
R1.R2 
R3.R4 
R5.R8 
TB1 

POWER SUPPLY 635-9649-001 

POWER SUPPLY CARD 635-0903-001 
CAPACITOR,FX0,CER DIEL.10000pF,20%.5Q0V 913-3013-000 
С APACITOR.FXD,ELCTLT,10000»F,-10%+100%, 15V 183-1278-030 
CAPACITOR,FXD,ELCTLT.8200»F,40%,50V 183-1278-580 
CAPACITOR,FXD,ELCTLT.9000,.F.-10%+100%,50V 183-1278-380 
CAPACITOR. FXD,ELCTLT.12000»F,-10%+100%.40V 183-1278-190 

183-1278-580 
184-9087-580 
388-0385-010 
372-5884-490 
288-0217-030 
862-0805-010 
351-1120-080 
351-1120-100 
351-1120-140 
351-1120-130 
351-1120-120 
351-1124-030 
285-1171-000 

CAPACITOR.FXD,ELCTLT,8200)iF,40%.50V 
CAPACtTOn.FXO,ELCTLT,4 7„F,204,50V 
CONNECTOR, RCPT.ELEC 
HOUSING .SOCKET 
SWITCH.SLIDE 
TRANSFORMER.PW 
INTEGRATED CKT.7805KC 
INTEGRATED CKT.7808KC 
INTEGRATED CKT.7824KC 
INTEGRATED CKT.7818KC 
INTEGRATED CKT.7815KC 
INTEGRATED CKT.LM320K15 
FUSEHOLDER 

POWER SUPPLY CARD A1 835-0903-001 

SEMICOND DEVICE, 1N5550 
SEMICOND DEVICE, 1N4454 
TRANSISTOR.2N2222A 
RESISTOR,FXD,CMPSN,5.6ku,10%,1/4W 
RESISTOR,FXD.CMPSN,1.5k(l,10%,1/4W 
RESISTOR.FXD.CMPSN. 5.8kO,10%, 1 /4W 
TERMINAL BOARD 

353-3718-040 
353-3844-010 
352-0861-020 
745-0778-000 
745-0755-000 
745-0778-000 
367-1599-070 



100/115/215/ 
230 VAC 

NOTES: 
/TV UNLESS OTHERWISE SPECIFIED, RESISTANCE 
W VALUES ARE IN OHMS AND CAPACITANCE 

VALUES ARE IN MICROFARADS. 

(1) SNITCH S1 REAR VIEN  

ICOV-

-23CV-

-2I5V-

C14 
4.7 

C15 
- J j 4 4.7 

1 C16 
4.7 

C17 
4.7 

C18 
4.7 

C19 
4.7 

E18 

P/0 Al 

R1 
5600 

TB1 

E4 

E2 

R5 
5600 

1500 

Q2 
2N2222A 

R4 
1500 

Q1 
2N2222A 

E3 

519 
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L E D Status Display, 
635-0825-( ) 

Printed in USA 

1. DESCRIPTION 

The LED Status Display 635-0825-( ), shown in figure 
1, consists of up to 23 transistor-switch-controlled 5-V 
dc LED's. LED's are lighted when +5 V dc is applied 
at connector pin 25, a ground is applied at connector 
pin 16, and a positive voltage is applied to the connec
tor pin associated with the individual LED. Refer to 
table 1 and figure 2 for signals (positive to light) and 
their associated connector pins and LED's. 

2. TESTING/TROUBLESHOOTING 
PROCEDURES 

2.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the LED status display are 
listed in the maintenance section of this instruction 
book. 

2.2 Testing 

The test procedures in table 2 check total perfor
mance of the LED status display. These test 
procedures permit isolation of a fault to a specific 
component or circuit when the results are used with 
the schematic to circuit trace the fault. 

Rockwell 
International 
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523-0767946-002211 
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LED Status Display 
Figure 1 

3. REPAIR 

Repair of the LED status display is accomplished us
ing the standard planar card repair procedures. Refer 
to the maintenance section of this instruction book 
for planar card repair procedures. 
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NOTICE: This section replaces first edition dated 1 June 1977. 



Table 1. LED Status Display, Configuration Matrix. 

L E D A P P L I E D S I G N A L 
( S I L K S C R E E N 
I F D I F F E R E N T ) 

J U M P E R I N P U T 
P I N 
( A 2 J 3 ) 

L E D S T A T U S D I S P L A Y A P P L I E D S I G N A L 
( S I L K S C R E E N 
I F D I F F E R E N T ) 

I N P U T 
P I N 
( A 2 J 3 ) 6 3 5 - 0 8 2 5 - ( ) 

- 0 0 1 - 0 0 2 - 0 0 3 - 0 0 4 - 0 0 5 - 0 0 6 - 0 0 7 - 0 0 8 - 0 0 9 

D S 1 S i d e t o n e e n ( R F O U T ) 9 X X X X X X 

D S 2 P A R E A D Y ind 1 0 X X X X X X 

D S 3 P A F A U L T ind 1 1 X X X X X X 

D S 4 K E Y ind 1 2 X X X X X X 

D S 5 R / E F A U L T ind 13 X X 

D S 5 R C V F A U L T ind 13 X X X 

D S 5 E X C T R F A U L T ind 1 3 X X X X 

D S 6 R C V O V E R L O A D 1 4 X X X X X 

D S 7 ( R e s e r v e d ) 1 5 

D S 8 C O U P L E R F A U L T 
ind 

8 X X X X X X 

D S 9 L S B ( F L 2 ) R 9 to E 2 1 7 X X X 

D S 9 A M e n R 9 to E l 4 X X 

D S 1 0 S S B e n ( S S B / C W ) R I O to E 3 5 X X 

D S 1 0 C W e n R I O t o E 4 2 X X X 

D S 1 1 I S B e n 1 X X X 

D S 1 2 U S B ( F L 1 ) R 1 2 to E 6 1 8 X X X 

D S 1 2 I S B e n R 1 2 to E 5 1 X X 

D S 1 3 A M e n R 1 3 to E 7 4 X X X 

D S 1 3 ( R e s e r v e d ) R 1 3 to E 8 3 

D S 1 4 16 ( F L 8 ) 2 4 X X 

D S 1 5 A ( F L 3 ) 2 2 X X 

D S 1 6 В ( F L 4 ) 2 1 X X 

D S 1 7 U S B ( F L 1 ) (U) 1 8 X X 

D S 1 8 L S B ( F L 2 ) ( L ) 1 7 X X 

D S 1 9 С ( F L 5 ) 1 9 X X 

D S 2 0 D ( F L 6 ) 2 0 X X 

D S 2 1 E ( F L 7 ) 2 3 X X 

D S 2 2 B U S Y 6 X X X X 

D S 2 3 P R E S E L F A U L T ind 7 X X X X X X X 

N O T E S : 

X i n d i c a t e s L E D a n d a s s o c i a t e d c i r c u i t a r e i n s t a l l e d in L E D s t a t u s d i s p l a y a n d a n y a s s o c i a t e d j u m p e r s a r e 
i n s t a l l e d . 

A b l a n k i n d i c a t e s L E D a n d a s s o c i a t e d c i r c u i t a r e not i n s t a l l e d in L E D s t a t u s d i s p l a y , a n d a n y a s s o c i a t e d 
j u m p e r s a r e r e m o v e d . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 . S e t u p a . R e m o v e top c o v e r of u n i t c o n t a i n i n g L E D 
s t a t u s d i s p l a y to b e t e s t e d . 

b . If l o c a l u n i t , r e m o v e c o n t r o l c a r d A 1 0 . 
I n s t a l l A 1 0 e x t e n d e r . 

If c o n t r o l u n i t , r e m o v e p a r a l l e l output 
c a r d A 1 2 . I n s t a l l A 1 2 e x t e n d e r . 

I Note | 

C o n t r o l c a r d A 1 0 in l o c a l u n i t o r 
p a r a l l e l output c a r d A 1 2 in c o n t r o l 
u n i t i s n o t i n s t a l l e d d u r i n g t h e s e 
t e s t s . 

c . C o n n e c t a t e s t l e a d t o ( + 5 V d c ) . 

Note 

T h i s t e s t l e a d i s u s e d f o r b i a s i n g 
on t h e s w i t c h i n g t r a n s i s t o r s . 

2 . L E D S t a t u s 
D i s p l a y 
6 3 5 - 0 8 2 5 - 0 0 1 
a n d 
6 3 5 - 0 8 2 5 - 0 0 8 

a . C h e c k that n o n e of the L E D ' s l i s t e d in 
s t e p d a r e l ighted b e f o r e a s s o c i a t e d 
e x t e n d e r pin i s c o n n e c t e d to t e s t l e a d . 

b . C h e c k that e a c h L E D g o e s out w h e n 
t e s t l e a d i s r e m o v e d f r o m a s s o c i a t e d 
e x t e n d e r p i n . 

c . C o n n e c t t e s t l e a d to e x t e n d e r pin i n d i 
c a t e d in s t e p d a n d c h e c k that a s s o c i a t e d 
L E D l i g h t s w h e n t e s t l e a d is c o n n e c t e d . 

d . E X T E N D E R A 2 J 3 P A N E L 
P I N N O P I N N O M A R K I N G A S S O C I A T E D L E D C H E C K 

7 4 1 I S B D S 1 2 D S 1 2 , Q 1 2 , R 1 2 , a n d 
R 3 4 . 

8 4 A M D S 9 D S 9 . Q 9 , R 9 , R 3 1 , 
Q 2 3 , and R 4 5 . 

7 2 5 S S B / C W D S 1 0 D S 1 0 , Q 1 0 , R 1 0 , a n d 
R 3 2 . 

7 6 B U S Y D S 2 2 D S 2 2 , Q 2 2 , R 2 2 , a n d 
R 4 4 . 

2 8 7 P R E S E L 
F A U L T 

D S 2 3 D S 2 3 , Q 2 4 , R 4 6 , a n d 
R 4 7 . 

1 2 13 R C V 
F A U L T 

D S 5 D S 5 , Q 5 , R 5 , a n d 
R 2 7 . 

(Cont) 

6 7 1 4 R C V 
O V E R L O A D 

D S 6 D S 6 , Q 6 , R 6 , a n d 
R 2 8 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

2 . (Cont) E X T E N D E R 
P I N N O 

9 7 

3 2 

3 4 

3 5 

9 8 

3 3 

9 9 

1 0 0 

A 2 J 3 
P I N N O 

1 7 

1 8 

1 9 

2 0 

2 1 

2 2 

2 3 

2 4 

P A N E L 
M A R K I N G 

U 

A S S O C I A T E D L E D 

D 

В 

A 

16 

e . C o n n e c t + 5 V dc t o e x t e n d e r pin 8 
( A 2 J 3 - 4 ) . 

f. C o n n e c t t e s t l e a d to e x t e n d e r pin 7 4 
( A 2 J 3 - 1 ) . 

g . R e m o v e + 5 V d c f r o m e x t e n d e r pin 8 and 
t e s t l e a d f r o m e x t e n d e r pin 7 4 . 

D S 1 8 

D S 1 7 

D S 1 9 

D S 2 0 

D S 1 6 

D S 1 5 

D S 2 1 

D S 1 4 

D S 9 ( A M ) l i g h t s . 

D S 1 2 (ISB) l i g h t s and 
D S 9 ( A M ) g o e s o u t . 

C H E C K 

D S 1 8 , Q 1 8 , R 1 8 , a n d 
R 4 0 . 

D S 1 7 , Q 1 7 , R 1 7 , a n d 
R 3 9 . 

D S 1 9 , Q 1 9 , R 1 8 , a n d 
R 4 1 . 

D S 2 0 , Q 2 0 , R 2 0 , a n d 
R 4 2 . 

D S 1 6 , Q 1 6 , R 1 6 , a n d 
R 3 8 . 

D S 1 5 , Q 1 5 , R 1 5 , a n d 
R 3 7 . 

D S 2 1 , Q 2 1 , R 2 1 , a n d 
R 4 3 . 

D S 1 4 , Q 1 4 , R 1 4 , a n d 
R 3 6 . 

D S 9 , Q 9 , R 9 , R 3 1 , 
Q 2 3 , a n d R 4 5 . 

D S 1 2 , Q 1 2 , R 1 2 , a n d 
R 2 4 . Q 2 3 a n d R 4 5 . 

3 . L E D S t a t u s 
D i s p l a y 
6 3 5 - 0 8 2 5 - 0 0 2 

a . C h e c k t h a t n o n e of the L E D ' s l i s t e d in 
s t e p d a r e l i g h t e d b e f o r e a s s o c i a t e d 
e x t e n d e r pin i s c o n n e c t e d to t e s t l e a d . 

b . C h e c k that e a c h L E D g o e s out w h e n t e s t 
l e a d i s r e m o v e d f r o m a s s o c i a t e d 
e x t e n d e r p i n . 

c . C o n n e c t t e s t l e a d to e x t e n d e r pin i n d i 
c a t e d in s t e p d a n d c h e c k that a s s o c i a t e d 
L E D l i g h t s w h e n t e s t l e a d i s c o n n e c t e d . 

d . E X T E N D E R 
P I N N O 

7 4 

A 2 J 3 
P I N N O 

P A N E L 
M A R K I N G 

ISB 

C W 

A S S O C I A T E D L E D 

A M 

D S 1 1 

D S 1 0 

D S 1 3 

(Cont) 

C H E C K 

D S 1 1 , Q l l , R l l , a n d 
R 3 3 . 

D S 1 0 , Q 1 0 , R 1 0 , a n d 
R 3 2 . 

D S 1 3 , Q 1 3 , R 1 3 , a n d 
R 3 5 . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

3 . (Cont) E X T E N D E R 
P I N N O 

A 2 J 3 
P I N N O 

P A N E L 
M A R K I N G A S S O C I A T E D L E D C H E C K 

7 6 B U S Y D S 2 2 D S 2 2 , Q 2 2 , R 2 2 , a n d 
R 4 4 . 

13 8 C O U P L E R 
F A U L T 

D S 8 D S 8 , Q 8 , R 8 , a n d 
R 3 0 . 

5 9 R F O U T D S 1 D S 1 . Q 1 , R l , a n d 
R 2 3 . 

6 9 1 0 P A R E A D Y D S 2 D S 2 , Q 2 , R 2 , a n d 
R 2 4 . 

7 7 1 1 P A F A U L T D S 3 D S 3 , Q 3 , R 3 , a n d 
R 2 5 . 

6 8 1 2 K E Y D S 4 D S 4 , Q 4 , R 4 , a n d 
R 2 6 . 

1 2 13 E X C T R 
F A U L T 

D S 5 D S 5 , Q 5 , R 5 , a n d 
R 2 7 . 

9 7 1 7 L S B D S 9 D S 9 , Q 9 , R 9 , Q 2 3 , 
a n d R 4 5 . 

3 2 1 8 U S B D S 1 2 D S 1 2 , Q 1 2 , R 1 2 , a n d 
Q 3 4 . 

e . C o n n e c t +5 V dc to e x t e n d e r p in 9 7 
( A 2 J 3 - 1 7 ) 

D S 9 ( L S B ) l i g h t s . D S 9 , Q 9 , R 9 , R 3 1 , 
Q 2 3 , a n d R 4 5 . 

f. C o n n e c t t e s t l e a d to e x t e n d e r pin 7 4 
( A 2 J 3 - 1 ) . 

D S 1 1 ( ISB) l i g h t s 
a n d D S 9 ( L S B ) g o e s 
o u t . 

D S 1 1 , Q l l , R l l , a n d 
R 3 3 . 
Q 2 3 a n d R 4 5 . 

g . R e m o v e -+5 V dc f r o m e x t e n d e r pin 9 7 
a n d t e s t l e a d f r o m e x t e n d e r pin 7 4 . 

4 . L E D S t a t u s 
D i s p l a y 
6 3 5 - 0 8 2 5 - 0 0 3 

a . C h e c k that none of t h e L E D ' s l i s t e d in 
s t e p d a r e l i g h t e d b e f o r e a s s o c i a t e d 
e x t e n d e r pin i s c o n n e c t e d to t e s t l e a d . 

b . C h e c k that e a c h L E D g o e s out w h e n t e s t 
l e a d i s r e m o v e d f r o m a s s o c i a t e d 
e x t e n d e r p i n . 

(Cont) 

c . C o n n e c t t e s t l e a d to e x t e n d e r pin i n d i 
c a t e d in s t e p d a n d c h e c k that a s s o c i a t e d 
L E D l i g h t s w h e n t e s t l e a d i s c o n n e c t e d . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

4 . (Cont) E X T E N D E R 
P I N N O 

A 2 J 3 
P I N N O 

P A N E L 
M A R K I N G A S S O C I A T E D L E D C H E C K 

7 4 1 I S B D S 1 1 D S 1 1 , Q l l , R l l , a n d 
R 3 3 . 

9 

8 

2 

4 

C W 

A M 

D S 1 0 

D S 1 3 

D S 1 0 , Q 1 0 , R I O , a n d 
R 3 2 . 

D S 1 3 , Q 1 3 , R 1 3 , a n d 
R 3 5 . 

7 6 B U S Y D S 2 2 D S 2 2 , Q 2 2 , R 2 2 , a n d 
R 4 4 . 

2 8 7 P R E S E L D S 2 3 D S 2 3 , Q 2 4 , R 4 6 , a n d 
R 4 7 . 

13 8 C O U P L E R 
F A U L T 

D S 8 D S 8 , Q 8 , R 8 , a n d 
R 3 0 . 

5 9 R F O U T D S 1 D S 1 , Q l , R l , a n d 
R 2 3 . 

6 9 1 0 P A R E A D Y D S 2 D S 2 , Q 2 , R 2 , a n d R 2 4 . 

7 7 1 1 P A F A U L T D S 3 D S 3 , Q 3 , R 3 , a n d R 2 5 . 

6 8 1 2 K E Y D S 4 D S 4 , Q 4 , R 4 , a n d R 2 6 . 

1 2 1 3 R / E 
F A U L T 

D S 5 D S 5 , Q 5 , R 5 , a n d R 2 7 . 

6 7 1 4 R C V 
O V E R L O A D 

D S 6 D S 6 , Q 6 , R 6 , a n d R 2 8 . 

9 7 1 7 L S B D S 9 D S 9 , Q 9 , R 9 , R 3 1 , 
Q 2 3 , a n d R 4 5 . 

3 2 1 8 U S B D S 1 2 D S 1 2 , Q 1 2 , R 1 2 , a n d 
Q 3 4 . 

e . C o n n e c t + 5 V dc to e x t e n d e r pin 9 7 
( A 2 J 3 - 1 7 ) . 

D S 9 ( L S B ) l i g h t s . D S 9 , Q 9 , R 9 , R 3 1 , 
Q 2 3 , a n d R 4 5 . 

f. C o n n e c t t e s t l e a d s to e x t e n d e r pin 7 4 
( A 2 J 3 - 1 ) . 

D S 1 1 (ISB) l i g h t s a n d 
D S 9 ( L S B ) g o e s o u t . 

D S 1 1 , Q l l , R l l , a n d 
R 3 3 . Q 2 3 a n d R 4 5 . 

g - R e m o v e + 5 V dc f r o m e x t e n d e r pin 9 7 
a n d t e s t l e a d f r o m e x t e n d e r pin 7 4 . 

5 . L E D S t a t u s 
D i s p l a y 
6 3 5 - 0 8 2 5 - 0 0 4 

a . C h e c k that none of the L E D ' s l i s t e d in 
s t e p d a r e l i g h t e d b e f o r e a s s o c i a t e d 
e x t e n d e r pin i s c o n n e c t e d to t e s t l e a d . 

(Cont) 

b . C h e c k that e a c h of the L E D ' s g o out 
w h e n t e s t l e a d i s r e m o v e d f r o m 
a s s o c i a t e d e x t e n d e r p i n . 



T E S T P R O C E D U R E N O R M A L I F I N D I C A T I O N 
I N D I C A T I O N IS A B N O R M A L 

5 . (Cont) c . C o n n e c t t e s t l e a d to e x t e n d e r pin i n d i (Cont) 
c a t e d in s t e p d a n d c h e c k t h a t a s s o c i a t e d 
L E D l i g h t s w h e n t e s t l e a d i s c o n n e c t e d . 

d . E X T E N D E R A 2 J 3 P A N E L 
P I N N O P I N N O M A R K I N G A S S O C I A T E D L E D C H E C K 

7 1 7 P R E S E L D S 2 3 D S 2 3 , Q 2 4 , R 4 6 , a n d 
F A U L T R 4 7 . 

3 13 R C V D S 5 D S 5 , Q 5 , R 5 , and R 2 7 . 
F A U L T 

6 7 1 4 R C V D S 6 D S 6 , Q 6 , R 6 , and R 2 8 . 
O V E R L O A D 

6 . L E D Status a . C h e c k that n o n e of the L E D ' s l i s t e d in 
D i s p l a y s t e p d a r e l i g h t e d b e f o r e a s s o c i a t e d 
6 3 5 - 0 8 2 5 - 0 0 5 e x t e n d e r pin i s c o n n e c t e d to t e s t l e a d . 

b . C h e c k that e a c h L E D g o e s out w h e n t e s t 
l e a d i s r e m o v e d f r o m a s s o c i a t e d 
e x t e n d e r p i n . 

c . C o n n e c t t e s t l e a d to e x t e n d e r pin i n d i 
c a t e d in s t e p d a n d c h e c k that t h e 
a s s o c i a t e d L E D l i g h t s w h e n t e s t l e a d i s 
c o n n e c t e d . 

d . E X T E N D E R A 2 J 3 P A N E L 
P I N N O P I N N O M A R K I N G A S S O C I A T E D L E D C H E C K 

7 0 8 C O U P L E R D S 8 D S 8 , Q 8 , R 8 , a n d R 3 0 . 
F A U L T 

D S 8 , Q 8 , R 8 , a n d R 3 0 . 

5 9 R F O U T D S 1 D S 1 , Q l , R l , a n d R 2 3 . 

6 9 1 0 P A R E A D Y D S 2 D S 2 , Q 2 , R 2 , a n d R 2 4 . 

4 1 1 P A F A U L T D S 3 D S 3 , Q 3 , R 3 , a n d R 2 5 . 

6 8 1 2 K E Y D S 4 D S 4 . Q 4 , R 4 , a n d R 2 6 . 

3 1 3 E X C T R D S 5 D S 5 , Q 5 , R 5 , a n d 
F A U L T R 2 7 . 

7 . L E D S t a t u s a . C h e c k that none of the L E D ' s l i s t e d in 
6 3 5 - 0 8 2 5 - 0 0 6 s t e p d a r e l i g h t e d b e f o r e a s s o c i a t e d 

e x t e n d e r pin i s c o n n e c t e d to t e s t l e a d . 

b . C h e c k that e a c h L E D g o e s out w h e n t e s t 
l e a d i s r e m o v e d f r o m e x t e n d e r a s s o c i 
a t e d e x t e n d e r p i n . 

(Cont) 



T E S T P R O C E D U R E N O R M A L I F I N D I C A T I O N 
I N D I C A T I O N IS A B N O R M A L 

7 . (Cont) c . C o n n e c t t e s t l e a d to e x t e n d e r pin i n d i 7 . (Cont) 
c a t e d in s t e p d a n d c h e c k that a s s o c i 
a t e d L E D l i g h t s w h e n t e s t l e a d i s 
c o n n e c t e d . 

d . E X T E N D E R A 2 J 3 P A N E L 
P I N N O P I N N O M A R K I N G A S S O C I A T E D L E D C H E C K 

7 1 7 P R E S E L D S 2 3 D S 2 3 . Q 2 4 , R 4 6 , a n d 
F A U L T R 4 7 . 

7 0 00
 

C O U P L E R D S 8 D S 8 , Q 8 , R 8 , and R 3 0 . 
F A U L T 

5 9 R F O U T D S 1 D S 1 . Q 1 , R l , a n d R 2 3 . 

6 9 1 0 P A R E A D Y D S 2 D S 2 , Q 2 , R 2 , a n d R 2 4 . 

4 1 1 P A F A U L T D S 3 D S 3 , Q 3 , R 3 , a n d R 2 5 . 

6 8 1 2 K E Y D S 4 D S 4 , Q 4 , R 4 , a n d R 2 6 . 

CO
 

13 R / E D S 5 D S 5 , Q 5 , R 5 , a n d 
F A U L T R 2 7 . 

6 7 1 4 R C V D S 6 D S 6 , Q 6 , R 6 , a n d 
O V E R L O A D R 2 8 . 

8 . L E D S t a t u s a . C h e c k that n o n e of the L E D ' s l i s t e d in 
D i s p l a y s t e p d a r e l i g h t e d b e f o r e a s s o c i a t e d 
6 3 5 - 0 8 2 5 - 0 0 7 e x t e n d e r pin i s c o n n e c t e d to t e s t l e a d . 

b . C h e c k that e a c h L E D g o e s out w h e n t e s t 
l e a d i s r e m o v e d f r o m a s s o c i a t e d 
e x t e n d e r p i n . 

c . C o n n e c t t e s t l e a d to e x t e n d e r pin i n d i 
c a t e d in s t e p d a n d c h e c k that a s s o c i a t e d 
L E D l i g h t s w h e n t e s t l e a d i s c o n n e c t e d . 

d . E X T E N D E R A 2 J 3 P A N E L 
P I N N O P I N N O M A R K I N G A S S O C I A T E D L E D C H E C K 

7 1 7 P R E S E L D S 2 3 D S 2 3 , Q 2 4 , R 4 6 , a n d 
F A U L T R 4 7 . 

7 0 00
 

C O U P L E R D S 8 D S 8 , Q 8 , R 8 , a n d R 3 0 . 
F A U L T 

5 9 R F O U T D S 1 D S 1 . Q 1 , R l , a n d R 2 3 . 

6 9 1 0 P A R E A D Y D S 2 D S 2 , Q 2 , R 2 , a n d R 2 4 . 

4 1 1 P A F A U L T D S 3 D S 3 . Q 3 , R 3 , a n d R 2 5 . 

6 8 1 2 K E Y D S 4 D S 4 , Q 4 , R 4 , a n d R 2 6 . 

со
 13 E X C T R D S 5 D S 5 , Q 5 , R 5 , a n d R 2 7 . 

F A U L T 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

9 . L E D Status 
D i s p l a y 
6 3 5 - 0 8 2 5 - 0 0 9 

a . C h e c k that none of the L E D ' s l i s t e d in 
s t e p d a r e l i g h t e d b e f o r e a s s o c i a t e d 
e x t e n d e r pin i s c o n n e c t e d to t e s t l e a d . 

b . C h e c k that e a c h L E D g o e s out w h e n t e s t 
l e a d i s r e m o v e d f r o m a s s o c i a t e d 
e x t e n d e r p i n . 

c . C o n n e c t t e s t l e a d to e x t e n d e r pin i n d i 
c a t e d in s t e p d a n d c h e c k t h a t a s s o c i a t e d 
L E D l i g h t s w h e n t e s t l e a d i s c o n n e c t e d . 

d . E X T E N D E R 
P I N N O 

A 2 J 3 
P I N N O 

P A N E L 
M A R K I N G A S S O C I A T E D L E D C H E C K 

7 4 1 ISB D S 1 1 D S 1 1 , Q l l , R l l , a n d 
R 3 3 . 

9 2 C W D S 1 0 D S 1 0 , Q 1 0 , R 1 0 , a n d 
R 3 2 . 

8 4 A M D S 1 3 D S 1 3 , Q 1 3 , R 1 3 , a n d 
R 3 5 . 

7 6 B U S Y D S 2 2 D S 2 2 , Q 2 2 , R 2 2 , a n d 
R 4 4 . 

7 1 7 P R E S E L 
F A U L T 

D S 2 3 D S 2 3 , Q 2 4 , R 4 6 , a n d 
R 4 7 . 

7 0 8 C O U P L E R 
F A U L T 

D S 8 D S 8 , Q 8 , R 8 , and 
R 3 0 . 

5 9 R F O U T D S 1 D S 1 , Q l , R l , a n d 
R 2 3 . 

6 9 1 0 P A R E A D Y D S 2 D S 2 , Q 2 , R 2 , a n d 
R 2 4 . 

4 1 1 P A F A U L T D S 3 D S 3 , Q 3 , R 3 , a n d 
R 2 5 . 

6 8 1 2 K E Y D S 4 D S 4 , Q 4 , R 4 , and 
R 2 6 . 

3 13 E X C T R 
F A U L T 

D S 5 D S 5 , Q 5 , R 5 , a n d 
R 2 7 . 

9 7 1 7 L S B D S 9 D S 9 , Q 9 , R 9 , Q 2 3 , 
a n d R 4 5 . 

(Cont) 

3 2 1 8 U S B D S 1 2 D S 1 2 , Q 1 2 , R 1 2 , a n d 
Q 3 4 . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

9 . (Cont) e . C o n n e c t +б V dc to e x t e n d e r pin 9 7 
( A 2 J 3 - 1 7 ) . 

f. C o n n e c t t e s t l e a d to e x t e n d e r pin 7 4 
( A 2 J 3 - 1 ) . 

g . R e m o v e +5 V d c f r o m e x t e n d e r pin 9 7 
a n d t e s t l e a d f r o m e x t e n d e r pin 7 4 . 

D S 9 ( L S B ) l i g h t s . 

D S 1 1 (ISB) l i g h t s a n d 
D S 9 ( L S B ) g o e s o u t . 

D S 9 , Q 9 , R 9 , R 3 1 , 
Q 2 3 , a n d R 4 5 . 

D S 1 1 , Q l l , R l l , a n d 
R 3 3 . Q 2 3 a n d R 4 5 . 

4 . PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts, and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram, figure 
2. The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 

Use the reference designator indicated on the 
schematic and parts location diagram to locate parts 
in the parts list tabulation. The Collins part number 
and description is listed for each reference 
designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 

of the parts list, in parentheses, and on the schematic 
diagram inside an arrow that points at the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

COLLINS 
CIRCUIT C A R D / P A R T L A T E S T 
S U B A S S E M B L Y N U M B E R EFFECTIVITY 

L E D status display 635-0825-001 R E V С 
L E D status display 635-0825-002 R E V D 
L E D status display 635-0825-003 R E V D 
L E D status display 635-0825-004 R E V С 
L E D status display 635-0825-005 R E V С 
L E D status display 635-0825-006 R E V С 
L E D status display 635-0825-007 R E V G 
L E D status display 635-0825-008 R E V -
L E D status display 635-0825-009 R E V H 
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REF 
DES 

PARTS LIST 
DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON СООЕ 

REF 
OES 

PARTS LIST (Cont) 
DESCRIPTION 

COLLINS 
PART 

USABLE 
ON CODE 

REF 
DES 

PARTS LIST (Cont) 
DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

REF 
DES 

PARTS LIST (Cont) 
DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

DS1-OS4 
DS5, DS6 
DS7.DSB 
DS9-DS10 
DS11 
DS12 
DS13 
OS14-DS22 
DS23 
01-04 
05.06 
07,08 
09,010 
011 
Q12 
Q13 
014-024 
R1-R4 
R5,R6 
R7, R8 
R9.R10 
R11 
R12 
R13 
R14-R22 
R23-R26 
R27. R28 
R29.R30 
R31. R32 
R33 
R34 
R35 
R36-R44 
R45.R48 
R47. 

0S1.DS2 
DS3 
DS4 
DS5 
DS6, DS7 
DS8 
DS9-DS13 
DS14-DS21 
DS22 
Q1-Q5 
08.07 
08-013 
014-021 
Q22, Q23 
R1-R5 
R8.R7 
R8-R13 
R14-R21 
R22 
R23-R27 
R28,R29 
R30-R35 
R36-R43 
R44 
R45 

DS1.DS2 
0S3 
DS4 

INDICATOR BOARD A2A1 635-0825-001 

NOT USED 
DIODE, LE 5082-4884 
NOT USED 
DIODE, LE 5082-4584 
NOT USED 
DIODE, LE, 5082-4584 
NOT USED 
DIODE, LE. 5082-4584 
DIODE. LE. 5082-4884 
NOT USED 
TRANSISTOR. 2N2222A 
NOT USED 
TRANSISTOR. 2N2222A 
NOT USED 
TRANSISTOR. 2N2222A 
NOT USED 
TRANSISTOR, 2N2222A 
NOT USED 
RESISTOR, FXD, CMPSN, 22k», 10%. 1/4W 
NOT USED 
RESISTOR, FXD. CMPSN, 22kQ, 10%, 1/4W 
NOT USED 
RESISTOR. FXD. CMPSN, 22W, 10%. 1/4W 
NOT USED 
RESISTOR. FXD. CMPSN, 22kQ, 10%, 1/4W 
NOT USED 
RESISTOR. FXD, CMPSN. 3300, 10%. 1 /4W 
NOT USED 
RESISTOR. FXD, CMPSN. 330», 10%, 1/4W 
NOT USED 
RESISTOR, FXD, CMPSN, 3300,10%, 1/4W 
NOT USED 
RESISTOR, FXD. CMPSN, 330». 10%, 1/4W 
RESISTOR. FXD. CMPSN, 22kO. 10%. 1 /4W 
RESISTOR. FXD, CMPSN, 330», 10%, 1 /4W 

INDICATOR BOARD A2A1 835-0825-002 

DIOOE. LE, 5082-4582 
DIODE, LE. 5082-4884 
DIODE. LE. 5082-4584 
OIOOE. LE. 5082-4684 
NOT USED 
DIODE. LE. 5082-4884 
DIODE, LE. 5082-4584 
NOT USED 
0IODE, LE. 5082-4584 
TRANSISTOR. 2N2222A 
NOT USED 
TRANSISTOR, 2N2222A 
NOT USED 
TRANSISTOR, 2N2222A 
RESISTOR, FXD, CMPSN, 22k». 10%, 1/4W 
NOT USED 
RESISTOR. FXD, CMPSN, 22k», 10%, 1/4W 
NOT USED 
RESISTOR, FXD, CMPSN, 22k», 10%. 1/4W 
RESISTOR, FXD, CMPSN, 330», 10%. 1/4W 
NOT USED 
RESISTOR, FXD, CMPSN, 330». 10%. 1/4W 
NOT USED 
RESISTOR. FXD, CMPSN, 330». 10%, 1/4W 
RESISTOR, FXD. CMPSN, 22k», 10%, 1/4W 

INDICATOR BOARD A2A1 635-0825-003 

DIODE, LE. S082-45B4 
DIODE. LE. 5082-4684 
DIODE. LE. 5082-4584 

353-0232-030 

353-0232-010 

353-0232-010 

353-0232-010 
353-0232-030 

352-0861-020 

352-0681-020 

352-0881-020 

352-0861-020 

745-0797-000 

745-0797-000 

745-0797-000 

745-0797-000 

745-0731-000 

745-0731-000 

745-0731-000 

745-0731-000 
745-0797-000 
745-0731-000 

353-0232-010 
353-0232-030 
353-0232-010 
353-0232-030 

353-0232-030 
353-0232-010 

353-0232-010 
352-0881-020 

352-0881-020 

352-0661-020 
745-0797-000 

745-0797-000 

745-0797-000 
745-0731-000 

745-0731-000 

745-0731-000 
745-0797-000 

353-0232-010 
353-0232-030 
353-0232-010 

DS5, DS6 
DS7 
0S8 
DS9-DS13 
DS14-DS21 
DS22 
0S23 
01-06 
-P 7 

08-013 
014-021 
022-024 
R1-R6 
R7 
R8-R13 
R14-R21 
R22 
R23-R28 
R29 
R30-R35 
R38-R43 
R44 
R45.R46 
R47 

DS1-DS4 
DS5.DS6 
DS7-DS22 
DS23 
01-04 
05.06 
07-023 
024 
R1-R4 
RS.R6 
R7-R26 
R27, R28 
R29-R45 
R46 
R47 

DS1.DS2 
DS3 
0S4 
DS5 
DS6, DS7 
DS8 
01-05 
06.07 
08 
R1-R5 
R8.R7 
R8 
R9-R22 
R23-R27 
R28, R29 
R30 

DS1.DS2 
DS3 
DS4 
DS5, DS6 
DS7 
DS8 
0S9-DS22 

DIODE, LE. 5082-4884 
NOT USED 
DIOOE. LE, 5082-4884 
DIOOE. LE, 5082-4584 
NOT USED 
DIODE, LE, 5082-4584 
DIOOE, LE, 5082-4884 
TRANSISTOR. 2N2222A 
NOTUSEO 
TRANSISTOR, 2N2222A 
NOT USEO 
TRANSISTOR, 2N2222A 
RESISTOR, FXO, CMPSN, 
NOT USED 
RESISTOR, FXD, CMPSN. 
NOT USED 
RESISTOR, FXD, CMPSN. 
RESISTOR, FXD, CMPSN, 
NOT USED 
RESISTOR, FXD, CMPSN, 
NOT USED 
RESISTOR, FXD, CMPSN. 
RESISTOR. FXD. CMPSN. 
RESISTOR, FXD, CMPSN. 

22k». 10%,1/4W 

22k», 10%, 1/4W 

22k», 10%, 1/4W 
330», 10%, 1/4W 

330», 10%, 1/4W 

330»,10%,1/4W 
22lk»,10%. 1/4W 
330», 10%. 1MW 

INDICATOR BOARD A2A1 835-0825-004 

NOT USED 
DIODE. LE, 5082-4884 
NOT USED 
DIODE. LE. 5082-4884 
NOT USED 
TRANSISTOR, 2N2222A 
NOT USED 
TRANSISTOR. 2N2222A 
NOT USED 
RESISTOR. FXD, CMPSN. 22кП, 10%. 1/4W 
NOT USED 
RESISTOR. FXO, CMPSN. 330», 10%. 1/4W 
NOT USED 
RESISTOR, FXO, CMPSN, 22kfl, 10%. 1/4W 
RESISTOR. FSD, CMPSN, 330», 10%, 1/4W 

INDICATOR BOARO A2A1 635-0825-005 

DIODE. LE, 5082-4584 
DIODE, LE. 5082-4884 
DIODE. LE, 5082-4584 
DIODE. LE, 5082-4884 
NOT USED 
DIODE. LE, 5082-4884 
TRANSISTOR. 2N2222A 
NOT USED 
TRANSISTOR, 2N2222A 
RESISTOR, FXD, CMPSN, 22k», 10%, 1/4W 
NOT USED 
RESISTOR, FXD. CMPSN, 22k», 10%, 1/4W 
NOT USED 
RESISTOR, FXD, CMPSN, 330», 10%. 1 /4W 
NOT USED 
RESISTOR, FXD, CMPSN, 330». 10%, 1/4W 

INDICATOR BOARD A2A1 835-0825-006 

DIODE. LE, 5082-4584 
DIODE. LE, 5082-4684 
DIODE. LE. 5082-4584 
DIODE, LE. 5082-4884 
NOT USED 
DIODE. LE. 5082-4684 
NOT USED 

353-O232-030 

353-0232-030 
353-0232-010 

353-0232-010 
853-0232-030 

/352-0881-020 

352-0881-020 

352-0681-020 
745-0797-000 

745-0797-000 

745-0797-000 
745-0731-000 

745-0731-000 

745-0731-000 
745-0797-000 
745-0731-000 

353-0232-030 

353-0232-030 

352-O881-020 

352-O861-O20 

745-0797-000 

745-0731-000 

7454)797-000 
745-0731-000 

353-0232-010 
353-0232-030 
353-0232-010 
353-0232-030 

3534)232-030 
3524)681-020 

352-0661-020 
745-0797-000 

745-0797-000 

745-0731-000 

745-0731-000 

353-0232-010 
353-0232-030 
353-0232-010 
353-0232-030 

353-0232-030 

DS23 DIOOE. LE, 5082-4884 
Q1-Q6 TRANSISTOR, 2N2222A 
07 NOT USED 
08 TRANSISTOR, 2N2222A 
09-023 NOT USED 
024 TRANSISTOR, 2N2222A 
R1-R8 RESISTOR, FXD, CMPSN, 22k». 10%, V4W 
R7 NOT USED 
R8 RESISTOR, FXD. CMPSN, 22k», 10%, 1 /4W 
R9-R22 NOT USED 
R23-R28 RESISTOR, FXO, CMPSN, 330», 10%, 1/4W 
R29 NOT USED 
R30 RESISTOR. FXD, CMPSN, 330». 10%, 1/4W 
R31-R45 NOT USED 
R48 RESISTOR, FXD, CMPSN, 22kQ, 10%. 1/4W 
R47 RESISTOR, FXD, CMPSN, 3300,10%. 1/4W 

LED STATUS DISPLAY 635-0825-008 

DS1-0S4 NOT USED 
DS5. DS6 DIODE, LE. 5082-4684 
DS7, DS8 NOT USED 
DS9, DS10 DIODE, LE, 5082-4584 
DS11 NOT USEO 
DS12 DIODE. LE. 5082-4584 
DS13 NOT USED 
DS14-DS21 DIODE, LE. 5082-4584 
DS22 NOT USED 
DS23 DIODE. LE, 5082-4884 
01-04 NOT USED 
Q5.06 TRANSISTOR. 2N2222A 
07.08 NOT USED 
Q9. Q10 TRANSISTOR. 2N2222A 
Q11 NOT USED 
012 TRANSISTOR, 2N2222A 
013 NOT USED 
014-021 TRANSISTOR. 2N2222A 
022 NOTUSEO 
Q23. 024 TRANSISTOR, 2N2222A 
R1-R4 NOT USEO 
R5, R6 RESISTOR. FXD, CMPSN, 22k», 10%, 1/4W 
R7. R8 NOT USEO 
R9, RIO RESISTOR, FXD. CMPSN, 22kfl, 10%, 1/4W 
R11 NOTUSEO 
R12 RESISTOR, FXD, CMPSN, 22kfl, 10%, 1/4W 
R13 NOT USED 
R14-R21 RESISTOR. FXD. CMPSN, 22k». 10%, 1/4W 
R22-R26 NOT USEO 
R27, R28 RESISTOR, FXD, CMPSN. 3300,10%. 1/4W 
R29. R30 NOT USED 
R31. R32 RESISTOR. FXD, CMPSN, 330», 10%. 1/4W 
R33 NOT USEO 
R34 RESISTOR, FXD, CMPSN, 3300.10%, 1/4W 
R35 NOT USED 
R36-R43 RESISTOR, FXD, CMPSN, 330», 10%, 1 /4W 
R44 NOT USED 
R45, R46 RESISTOR, FXD, CMPSN, 22kQ, 10%. 1/4W 
R47 RESISTOR. FXD, CMPSN, 3300,10%, 1/4W 

LED STATUS DISPLAY 835-0825-007 

DS1, DS2 DIODE, LE, 5082-4584 
DS3 DIODE, LE, 5082-4884 
DS4 DIODE. LE, 5082-4584 
DSS DIODE, LE. 5082-4884 
DS6, DS7 NOT USED 
0S8 DIODE. LE. 5082-4884 
DS9-DS22 NOT USED 
DS23 DIODE. LE. 5082-4684 
Q1-Q5 TRANSISTOR, 2N2222A 

353-0232-030 
352-0861-020 

352-0881-020 

352-0681-020 
745-0797-000 

745-0797-000 

745-0731-000 

745-0731-000 

745-0797-000 
745-07314ХЮ 

353-02324130 

353-0232-010 

3534)232-010 

3534)232-010 

353-02324)30 

3524)6814)20 

352-08814)20 

3524)8814)20 

3524)681-020 

3524X814)20 

745-0797-000 

745-07974ХЮ 

7454)797-000 

7454)7974ХЮ 

7454)7314)00 

7454)7Э14Ю0 

745-07314ХЮ 

745-0731-000 

745-0797-000 
745-0731-000 

353-0232-010 
3534)2324)30 
353-0232-010 
353-0232-030 

353-0232-030 

3534)232-030 
352-0661-020 

06. 07 
08 
Q9-Q23 
024 
R1-R5 
R8.R7 
R8 
R9-R22 
R23-R27 
R28, R29 
R30 
R31-R45 
R46 
R47 

DS1.0S2 
DS3 | 
ds4 ; 
0S5 i 

DS6.DS7 | 
DS8 j 
DS9-DS13 ' 
DS14-DS21 
DS22 
DS23 
Q1-Q5 
08,07 ' 
Q8-Q13 
014-021 i 
022-024 ; 
R1-R5 
R8.R7 
R8-R13 
R14-R21 
R22 
R23-R27 ! 
R28, R29 i 

R30-R35 ' 
R36-R43 ! 
R44 
R45, R48 
R47 

NOT USED 
TRANSISTOR, 2N2222A 
NOT USED 
TRANSISTOR, 2N2222A 
RESISTOR, FXD, CMPSN. 22k». 10%. 1/4W 
NOT USED 
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Count/Store Assembly 
(638-6063-001) 

Printed in USA 

1 . DESCRIPTION 

The Count/Store Assembly 638-6063-001, shown in 
figure 1, is a two-layer circuit board using a ribbon-
type cable connector. The count/store assembly con
sists of the following functional circuits: 500- to 600-
Hz oscillator, divide-by-64 divider, frequency change 
rate counter, frequency change rate storage register, 
dial lock circuit, and an up/down change control. 

/./ Optical Tuning Switch Assembly 
(610-2150-001) 

The Optical Tuning Switch Assembly, Collins part 
number 610-2150-001, shown in figure 2, contains two 
boards, a lens ring, and a control knob. The emitter 
board contains a photoemissive device, the detector 
board contains a photosensitive device, and a lens 
ring coupled to the control knob separates the two 
boards. The detector board contains two clock 
generators to develop an up/down signal and a rate 
change signal. 

2. PRINCIPLES OF OPERATION 

2.1 General (Refer to figure 3.) 

The count/store assembly receives two clock signals 
which are frequency direction phase-shifted, a local 
enable input, a dial lock input, and a clock inhibit in
put; and provides fire bed rate control outputs and an 
up/down signal output. 

The optical tuning switch assembly provides two out
put clock signals. The directional that the control 
knob (front-panel TUNING knob) is tuned determines 
the phase-relationship of the clock signals. 
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2.2 Up/Down Control 

When the front-panel TUNING knob is tuned in a 
clockwise direction, clock В leads clock A; thus, clock 
В is positive when the positive going edge of clock A 
appears. U6A is set by the logic 1 at U6A-D when 
U6A is clocked and provides a logic 1 up/down (up) 
signal to U4-D2. 

When the front-panel TUNING knob is turned in a 
counterclockwise direction, clock A leads clock B; 
thus, clock В is negative when the positive going edge 
of clock A appears. U6A is reset by the logic 0 at U6A-
D when U6A is clocked and provides a logic 0 up/ 
down (down) signal to U4-D2. 

2.3 Rate Control 

Rate control outputs are controlled by the frequency 
with which clock A pulses are applied to the 
count/store assembly. Clock A pulses are supplied 
through clock gate U11D, count/store inhibit gate 
U10C, and applied to the oscillator/clock-window cir
cuit. Clock-window gate U11B is enabled at an 8- to 
10-Hz rate with a 100- to 120-ms pulse. During the 
elapsed time (100 to 120 ms) of the clock window, the 
rate counter U2 counts the number of clock pulses un
til the clock window is removed. The output of 
counter is coupled through storage register U3/U4 to 
the rate outputs. 

The rate that pulses can be applied using the optical 
tuning switch assembly is 0 to approximately 270 Hz. 
(There are 90 pulses applied per rotation of the con
trol knob; and maximum rotation speed is ap
proximately 3 turns per second.) 

Clock gate U11D provides an output pulse only when 
a logic 1 input is first applied. If a steady logic 1 or 
logic 0 input was applied, the output of U11D would 
go to logic 1 after the RC time constant of Rl-Cl had 
elapsed. This device causes a logic 1 output to be 
supplied from U11D with any fixed logic level input. 

Count/store inhibit gate U10C prevents clock pulses 
from being applied if: (1) +5-V dc power has just been 
applied, (2) +5- and +15-V dc power is up to power,  
(3) a dial lock signal is applied, and (4) a clock inhibit 
signal is applied. When all of the preceding conditions 
are initiated, U10C is enabled and U3/U4 is enabled. 

When U10C is enabled, clock pulses are supplied 
through U10C to U7D (rate window gate) and U11B 
(rate count gate). 

In the inactive state (no clock pulses applied), the 
following conditions are set up in the rate window 
and rate count circuits. U9 count is latched; that is, 
count 64 at Q7 is logic 1 which inhibits counter os
cillator gate U10A and prevents further counting of 
U9. U8D output is logic 0 which causes U10B output 
to go to logic 1, enabling U7D (rate window gate) to 
receive a clock pulse. The logic 0 U8D output also 
causes output of U10D to go to logic 1 setting U6B. 
The output of U6B goes to logic 0 and U7C goes to 
logic 1, enabling reset gate U1B. The logic 1 output of 
U10D also resets rate count of U2 to 0. 

When clock pulse is applied to U7D, it is transferred 
through U7D and U1B and resets U9. The output at 
U9-Q7 goes to logic 0, and counter oscillator gate 
U10A is enabled; U9 is clocked (and counts) at a 500-
to 650-Hz rate through 64 counts. While counter U9 is 
counting through 64, a clock window is developed by 
U8D and U11B which allows input clock pulses to be 
applied through U11B and U5C to U2. Up to 31 counts 
can be applied to U2 in this window before clock in
hibit gate U5C is inhibited by AND gate circuit (U5D, 
U1A, U1C). When 64 clocks are received by rate win
dow counter U9, the rate window and rate count cir
cuits are reset and the count starts over from 0. 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Teat Equipment and Power Requirements 

Test equipment and power sources required to test 
and troubleshoot the count/store assembly and the 
optical tuning switch assembly are listed in the 
maintenance section of this instruction book. 

3.2 Testing 

The test procedures in table 1 check the total perfor
mance of the count/store assembly. The test 
procedures in table 2 check the total performance of 
the optical tuning switch assembly. These test 
procedures permit isolation of a fault to a specific 
component or circuit when the results are used with 
the schematic to circuit trace the fault. 
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Table 1. Count/Store Assembly, Testing and Troubleshooting Procedures. 
r \ \ . 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup | Note | 
In t h e s e t e s t i n g and t r o u b l e s h o o t i n g 
p r o c e d u r e s , t w o T T L l o g i c l e v e l , 
s q u a r e w a v e p u l s e t r a i n inputs to the 
c o u n t - s t o r e a s s e m b l y ( c l o c k A and 
c l o c k B ) a r e r e q u i r e d . T h e two p u l s e 
t r a i n s m u s t b e d i s p l a c e d b y 9 0 ± 2 0 
d e g r e e s , w i t h c l o c k A l a g g i n g c l o c k В 
f o r a n u p c o u n t , a n d c l o c k A l e a d i n g 
c l o c k В f o r a d o w n c o u n t . C i r c u i t s to 
g e n e r a t e the t w o s q u a r e w a v e p u l s e 
t r a i n s m a y b e i n c o r p o r a t e d into a t e s t 
f i x t u r e s o that o n l y a s i n g l e e x t e r n a l 
p u l s e g e n e r a t o r i s r e q u i r e d . 

a . R e m o v e top and b o t t o m c o v e r of u n i t 
c o n t a i n i n g t h e c o u n t / s t o r e a s s e m b l y 
that i s to b e t e s t e d . 

b . D i s c o n n e c t P 1 3 that c o n n e c t s c o u n t / s t o r e 
a s s e m b l y J 4 to o p t i c a l tuning s w i t c h 
a s s e m b l y . 

| Логе | 

U p o n c o m p l e t i o n of c o u n t / s t o r e 
a s s e m b l y t e s t i n g , r e c o n n e c t P 1 3 and 
J 4 . 

c . S e t u n i t L I N E S E L E C T O R f o r p o w e r 
s o u r c e a v a i l a b l e ( 1 0 0 / 1 1 5 / 2 1 5 / 2 3 0 V a c ) . 

| Note | 
E n s u r e that p r o p e r f u s e i s i n s t a l l e d 
f o r p o w e r s o u r c e u s e d . 

d . C o n n e c t unit to a v a i l a b l e p o w e r s o u r c e . 

2 . Init ial c h e c k s a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to L C L . 
M O D E to a n y . 
B A N D W I D T H to a n y . 
D I A L to L O C K . 
B F O to F L X . 
A G C to F A S T . 
R F G A I N to fu l l c w . 

b . M e a s u r e d c v o l t a g e s b e t w e e n t h e f o l l o w 
i n g p o i n t s and g r o u n d ( T P 1 ) : 

J 2 - 1 0 
J 2 - 1 6 
J 4 - 1 

+15 ± 1 . 0 V d c . 
+6 ± 0 . 5 V d c . 
+5 ± 0 . 5 V d c . 

C h e c k a s s o c i a t e d 
p o w e r s u p p l y . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

3 . C o u n t w i n d o w 
o s c i l l a t o r 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O U N T to L C L . 
M O D E to a n y . 
B A N D W I D T H to a n y . 
D I A L to F I N E . 
B F O to F L X . 
A G C to F A S T . 
R F G A I N to ful l c w . 

b . C o n n e c t c l o c k A , s e t a t 2 5 H z , to J 4 - 3 ' 
( c l o c k A , c o u n t ) and c l o c k B , s e t a t 
2 5 H z , to J 4 - 5 ( c l o c k B, u p / d o w n ) . 

c . M e a s u r e t h e c o u n t w i n d o w o s c i l l a t o r 
f r e q u e n c y a t U 7 B - 4 . 

d . M e a s u r e p u l s e width of c o u n t w i n d o w a t 
T P 2 . 

e . R e m o v e c l o c k A and c l o c k В inputs 
f r o m J 4 - 3 and J 4 - 5 . 

f. M e a s u r e v o l t a g e l e v e l a t T P 2 . 

5 4 5 to 6 6 5 H z 

1 2 0 to 1 0 0 m s . 

N L T + 3 . 0 V d c . 

C h e c k U 7 A , U 7 B , 
and a s s o c i a t e d 
c i r c u i t . 

C h e c k U 1 1 D , U 1 0 C , 
U 7 D , U 1 B , U 1 0 A , 
U 9 , and a s s o c i a t e d 
c i r c u i t s . 

S a m e a s s t e p 3 . d . 

4 . C o u n t e r 
w e i g h t 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to L C L . 
M O D E to a n y . 
B A N D W I D T H to a n y . 
D I A L to F I N E . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to ful l c w . 

b . C o n n e c t c l o c k A , s e t a t 2 5 H z to J 4 - 3 
( c l o c k A , c o u n t ) and c l o c k B , s e t a t 2 5 
H z , to J 4 - 5 ( c l o c k B , u p / d o w n ) . 

c . V a r y the input c l o c k f r e q u e n c y and 
m e a s u r e t h e input f r e q u e n c y r e q u i r e d 
to m a i n t a i n a s t e a d y l o g i c 1 ( N L T + 3 . 0 
V d c ) output o n o n l y o n e of e a c h of the 
c o u n t e r w e i g h t o u t p u t s . 

J 2 - 3 8 ( r a t e 1 ) 
J 2 - 3 7 ( r a t e 2 ) 
J 2 - 4 7 ( r a t e 4 ) 
J 2 - 4 9 ( r a t e 8 ) 
J 2 - 4 5 ( r a t e 1 6 ) 

3 3 to 4 5 Hz 
6 7 to 8 3 Hz 
1 3 5 to 1 6 5 Hz 
2 7 0 to 3 3 0 H z 
5 4 0 to 6 6 0 Hz 

If t e s t 3 i s o k a y , 
c h e c k U 8 D , U 1 5 B , 
U 5 C , U 2 , U 3 , U 4 , 
a n d a s s o c i a t e d 
c i r c u i t s . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

5 . U p / d o w n 
d i r e c t i o n 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to L C L . 
M O D E to a n y . 
B A N D W I D T H to a n y . 
D I A L to F I N E . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to ful l c w . 

b . C o n n e c t c l o c k A , s e t a t 2 5 H z , to J 4 - 3 
( c l o c k A , c o u n t ) and c l o c k B , s e t a t 
2 5 H z , to J 4 - 5 ( c l o c k B , u p / d o w n ) . 

c . V a r y the p h a s e of c l o c k A and c l o c k B, 
a n d m e a s u r e the d c v o l t a g e a t J 2 - 4 8 
( u p / d o w n ) . 

C l o c k A l e a d s c l o c k 
В b y - 9 0 ; 
J 2 - 4 8 = N M T + 0 . 5 
V d c . 
C l o c k A l a g s c l o c k 
В by 9 0 ; 
J 2 - 4 8 = N L T + 3 . 0 
V d c . 

C h e c k U 6 A , U 4 , and 
a s s o c i a t e d c i r c u i t s . 

6 . D i a l l o c k a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to L C L . 
M O D E to a n y . 
B A N D W I D T H to a n y . 
D I A L to L O C K . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to ful l c w . 

b . C o n n e c t c l o c k A , s e t a t 2 5 H z , to J 4 - 3 
( c l o c k A , c o u n t ) and c l o c k B , s e t a t 2 5 
H z to J 4 - 5 ( c l o c k B , u p / d o w n ) . 

c . V a r y t h e p h a s e of c l o c k A and c l o c k B , 
a n d m e a s u r e the v o l t a g e s a t e a c h r a t e 
o u t p u t . 

J 2 - 3 8 ( r a t e 1 ) 
J 2 - 3 7 ( r a t e 2 ) 
J 2 - 4 7 ( r a t e 4 ) 
J 2 - 4 9 ( r a t e 8 ) 
J 2 - 4 5 ( r a t e 1 6 ) 

d . Set D I A L s w i t c h to F I N E . 

e . R e p e a t s t e p 4 . c . 

^ N M T 0 . 5 V d c 

S a m e a s s t e p 4 . c . 

C h e c k U 1 1 C and 
a s s o c i a t e d c i r c u i t s . 

S a m e a s s t e p 4 . c . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

7 . L o c a l / r e m o t e a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to R E M . 
M O D E to a n y . 
B A N D W I D T H to a n y . 
D I A L to F I N E . 
B F O to FLX. 
A G C to F A S T . 
R F G A I N to fu l l c w . 

b . M e a s u r e input a t U 3 - 1 , - 2 and U 4 - 1 , -2. 

c . S e t C O N T s w i t c h to L C L . 

d . M e a s u r e input a t U 3 - 1 , - 2 , and U 4 - 1 , - 2 . 

N L T + 3 . 0 V d c . 

N M T 0 . 5 V d c . 

C h e c k U 8 A and 
a s s o c i a t e d c i r c u i t . 

S a m e a s s t e p 7 . b . 

8 . C o n t i n u o u s / 
s i n g l e c l o c k 

a. F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to L C L 
M O D E to a n y . 
B A N D W I D T H to a n y . 
D I A L to F I N E . 
B F O t o F L X . 
A G C to F A S T . 
R F G A I N to fu l l c w . 

b . C o n n e c t c l o c k A , s e t a t 2 5 H z , to J 4 - 3 
( c l o c k A , c o u n t ) and c l o c k B , s e t a t 2 5 
H z , to J 4 - 5 ( c l o c k B , u p / d o w n ) . 

c . M e a s u r e the p u l s e s a t T P 3 . 

d . R e m o v e c l o c k A and b l o c k В inputs f r o m 
J 4 - 3 and J 4 - 5 . 

e . M e a s u r e the p u l s e s a t T P 3 w h i l e 
a p p l y i n g a s i n g l e c l o c k A p u l s e a t J 4 - 3 . 

f. M e a s u r e the r a t e 1 output a t J 2 - 3 8 
w h i l e a p p l y i n g a s i n g l e c l o c k A p u l s e at 
J 4 - 3 . 

1 0 - to 3 0 - p s p u l s e 
width , 1 0 0 to 1 2 0 lis 
b e t w e e n p u l s e s . 

Should b e two p u l s e s 
g e n e r a t e d a s i n d i 
c a t e d in s t e p 8 . c . 

Should g o m o m e n 
t a r i l y to l o g i c 1 
( N L T +3 V d c ) then 
r e t u r n to l o g i c 0 . 

If t e s t 3 a n d 4 a r e 
o k a y , c h e c k U 5 B a n d 
a s s o c i a t e d c i r c u i t . 

S a m e a s s t e p 8 . c . 

S a m e a s t e s t 4 . 

9 . P o w e r off 
c h e c k 

( C o n t ) 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to L C L . 
M O D E to a n y . 
B A N D W I D T H to an v . 
D I A L to F I N E . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to full c w . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

9 . (Cont) b . M e a s u r e d c v o l t a g e a t J 2 - 3 4 ( c l o c k 
inhibi t ) w h i l e m o m e n t a r i l y s e t t i n g P W R 
s w i t c h off and r e t u r n i n g i t o n . 

G o e s to l o g i c 0 ( N M T 
0 . 5 V d c ) f o r 2 to 2 0 
s e c o n d s a f t e r p o w e r 
i s r e s t o r e d , then 
s w i t c h e s to l o g i c 1 
( N L T + 3 . 0 V d c ) . 

C h e c k U 1 2 and 
a s s o c i a t e d c i r c u i t . 

1 0 . T e s t 
c o m p l e t e 

a . S e t P W R s w i t c h off . 

b . D i s c o n n e c t e x t e r n a l p o w e r f r o m r e a r 
p a n e l . 

c . R e m o v e t e s t e q u i p m e n t f r o m J4 and 
r e c o n n e c t P 1 3 to c o u n t / s t o r e a s s e m b l y 
J 4 . 

d . R e i n s t a l l top c o v e r of u n i t . 



T E S T 

1 . Setup 

2 . S tat ic s t a t e 

Table 2. Optical Tuning Switch Assembly, Testing Procedures. 

3 . T U N I N G k n o b 
r o t a t i o n 

(Cont) 

P R O C E D U R E 

R e m o v e t o p and b o t t o m c o v e r of u n i t 
c o n t a i n i n g the o p t i c a l tuning s w i t c h 
a s s e m b l y to b e t e s t e d . 

b . D i s c o n n e c t P 1 3 that c o n n e c t s c o u n t / 
s t o r e a s s e m b l y J 4 to o p t i c a l tuning 
s w i t c h a s s e m b l y . 

Note 

U p o n c o m p l e t i o n of o p t i c a l tuning 
s w i t c h a s s e m b l y t e s t i n g r e c o n n e c t 
P 1 3 a n d J 4 . 

c . C o n n e c t the t e s t j i g s h o w n b e l o w to P 1 3 . 

It is n o t n e c e s s a r y to a p p l y p o w e r to 
the u n i t . 

+5 V DC • 
Г I I +5 V I J1 

R1 
22 к П I 
R2 
22 к Л 0 

GROUND • 

GND 

l_ 

MATES WITH 
P13 

W i t h p o w e r a p p l i e d c h e c k s t a t i c s t a t e 
outputs of A and B . 

a . C o n n e c t a d u a l - t r a c e o s c i l l o s c o p e to 
t e s t j i g : A to input A and t r i g g e r t , and 
В to input B . 

b . N o t e w a v e f o r m s when r o t a t i n g T U N I N G 
k n o b in a c l o c k w i s e d i r e c t i o n . 

N O R M A L 
I N D I C A T I O N 

L o g i c 1 o r l o g i c 0 
a r e a c c e p t a b l e . 

L o g i c 1 = N L T +3 
V d c . 

L o g i c 0 = N M T 0 . 5 
V d c . 

W a v e f o r m A l a g s 
W a v e f o r m В by 
9 0 ± 2 0 d e g r e e s . 

I F I N D I C A T I O N 
IS A B N O R M A L 

If a n y a b n o r m a l 
i n d i c a t i o n s o c c u r in 
t h e o p t i c a l tuning 
s w i t c h a s s e m b l y , 
r e t u r n it to t h e 
f a c t o r y f o r r e p a i r . 



Table 2. Optical Tuning Switch Assembly, Testing Procedures (Cont). 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

3 . ( C o n t ) c . N o t e w a v e f o r m s w h e n r o t a t i n g T U N I N G 
k n o b in a c o u n t e r c l o c k w i s e d i r e c t i o n . 

W a v e f o r m A l e a d s 
w a v e f o r m В b y 9 0 
± 2 0 d e g r e e s . 

4 . T e s t 
c o m p l e t e 

a . R e m o v e t e s t e q u i p m e n t f r o m P 1 3 and 
r e c o n n e c t P 1 3 to c o u n t / s t o r e a s s e m b l y 
J 4 . 

b . R e i n s t a l l top c o v e r of u n i t . 

4. REPAIR 

Repair of the count/store assembly is accomplished 
using standard maintenance and planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

Field repair of the optical tuning switch assembly is 
not recommended. If it fails, return it to the factory 
for service. 

5. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram (figure 
4). The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 

Use the reference designator indicated on the 
schematic and parts location diagram to locate part in 

the parts list tabulation. The Collins part number and 
description are listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points to the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

A schematic diagram only (no parts list) is given for 
the optical tuning switch assembly (figure 5). 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

C O L L I N S 
CIRCUIT C A R D / P A R T L A T E S T 
S U B A S S E M B L Y N U M B E R E F F E C T I V I T Y 

Count/store assembly 638-6063-001 R E V A 

Optical tuning switch assembly 610-2150-001 R E V — 
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P A R T S L I 8 T 

DESCRIPTION 

COLLINS 
PART 
NUMBER 

USABLE 
ON 
CODE 

CR1-CR6 
CI 
C2 
C3 
C4 
CS 
C6 
C7 
CS 
C9 
CIS 
Cll-CU 
CI* 
CIS 
CIS 
C17 
CIS 
U 
Rl 
R2.R3 
R4 
R5 
R6.R7 
R8.R9 
RIO 
Rll 
R12.R13 
R14 
R15 
Rl* 
R17 
R16 
« 9 
Ul 
Uz 
U3.U4 
US 
U6 
U7 
US 
119 
U10 
Ull 
U12 

COUNT/STORE ASSEMBLY 
SEMICOND DEVXCE 1N4454 
CAPACITOR.FXD CER DIEL. 22PF, 10Z, 200V 
CAPACITOR,FXD CER DIE I. 0.047UF, 10Z. 100V 
CAPACITOR,FXD ELCTLT, 22UF. 10*. 1SV 
CAPACITOR,FXD ELCTLT, 1UF, 10Z, 50V 
CAPACITOR,FXD CER DIEL, 0.1UF, 102, 100V 
CAPACITOR,FXD CER OIEL, 
CAPACITOR,FXD CER DIEL, 
CAPACITOR,FXD CER DIEL, 
CAPACITORiFXD CER DIEL, 
CAPACITOR,FXD MCA OIEL, 

0.047UF, 10/., 100V 
47PF, 10%, 200V 
220PF, 10Z, 200V 
0.01UF, 10Z, 100V 
4700PF, SX, 300V 

CAPACITOR,FXD CER DIEL, 0.1UF, 10Z, 100V 
CAPACITOR,FXD ELCTLT, 22UF, 10Z, 1SV 
CAPACITOR,FXD ELCTLT, 1UF, 10*. SOV 
CAPACITOR,FXD CER DIEL, 0.1UF, MX, 100V 
CAPACITOR,FXD ELCTLT, 68UF, 10X, 20V 
CAPACITOR,FXD CER DIEL, 0.01UF, 10Z, 100V 
TRANSISTOR 2N222ZA 

1ПЕ60, MX, 1/4И 
22K, 10Z, 1/4Ы 
0.47HEGO, 10Z, 1/4И 
47 OHMS, MX, 1/4И 
0.47HEGO, 10Z, I/4H 
O.tTHEGO, MX, 1/4H 

1S4K, i x , l/eu 
30IK, IX, 1/вЫ 

RESISTOR, FXD CHPSN, 
RESISTOR,FXD CNPSN, 
RESISTOR,FXD CHPSN, 
RESISTOR,FXD CHPSN, 
RESISTOR,FXD CHPSN, 
RESISTOR,FXD CNPSN, 
RESISTOR,FXD FILM, 
RESISTOR,FXD FILH, 
RESISTOR,FXD CHPSN, 0.10HE60, 10Z, 1/4M 
RESISTOR,FXD CHPSN, 0.47ИЕ60, 10Z, 1/4H 
RESISTOR,FXD CHPSN, 10K, 10Z, 1/4Ы 
RESISTOR,FXD CHPSN, 47K, 10Z, 1/4H 
RESISTOR,FXD CHPSN, 10K, 10Z, 1/4M 
RESISTOR,FXD CHPSN, 22K, MX, 1/чМ 
RESISTOR,FXD CHPSN, 1.5K, 10*. 1/4H 
INTEGRATED CIRCUIT F4023BPC 
INTEGRATED CIRCUIT F4024BPC 
INTEGRATED CIRCUIT MC14076BAL 
INTEGRATED CIRCUIT F4001BPC 
IHTEGRATED CIRCUIT F4013BPC 
INTEGRATED CIRCUIT F4011BPC 
INTEGRATED CIRCUIT F4001BPC 
INTEGRATED CIRCUIT F4024BPC 
INTEGRATED CIRCUIT F4001BPC 
INTEGRATED CIRCUIT F4011BPC 
INTEGRATED CIRCUIT UA741HC 

638-6063-001 
353-3644-010 
913-5019-050 
913-5019-400 
184-4086-310 
184-9087-430 
91-3-5019-440 
913-50Й-400 
913-4002-000 
913-4010-000 
913-S019-Z00 
912-3366-000 
913-5019-440 
184-9086-310 
184-9087-430 
913-5019-440 
184-9086-580 
913-5019-200 
352-0661-020 
745-0857-000 
745-0797-000 
745-0845-000 
745-0701-000 
745-0845-000 
745-0836-000 
705-1101-000 
705-1115-000 
745-0821-000 
745-0845-000 
745-0785-000 
745-0809-000 
745-0785-000 
745-0797-000 
745-0755-000 
351-8159-360 
351-8159-100 
351-8386-010 
351-8159-320 
351-8159-110 
351-8159-340 
351-8159-320 
351-8159-100 
351-8159-320 
351-8159-340 
351-1029-010 



U7A U 7 B ft* 
R11 < 
301 к? 

i C18 
T 0.01 

: m o 

1S4 к fO1 
I у p . 

C10 
4700 pF 

U8D 

3200 Hz Ш0А 

U7D 

U8C 

J4 
U6B U7C 

0 S Q 1 3 

C R 5 
0 0.01 > ; 270 к C6 

CD 0.047 

;R8 
• 270 к 

U11B 
U K 

10 

«16 V ОС 

•5 VDC 

GNO 

LCL ENBL 

P/0 J2 RI9 
1500 

10 I VSAr-

16 
25 
33 

TP1 

-e-
CR3 
1N4454 

p/o л 
23 

R16 
10 к 

{R14 
?470 к 

U2 

U10B О5-1 

Ql 
Q2 

» 03 

R 04 
05 
06 
07 

12 
11 

7tnC16 Ф 0.1 

J- c i a 

о й 

_1_C13 
• ^ 0 . 1 

USA 

13. u i c COUNT /STORE ASSY A2A4 638-6063-001 
•6 V DC 

"itci4 
, < j s 22 

•6 V ОС 

CR4 
1N4454 

' U12 

CI 5 

14 

13 12 
11 

10 1 
из 

DDIS QDIS 
D1 01 

02 
03 
04 

С R 

14 

13 12 P3 

10 
G1 G2 Й " 

U4 
2 

D Dl$ Q DIS 
01 Q1 
DZ 02 
D3 03 
D4 04 

С R 

16 

•6 V DC 

C7 
47 

16 

R12 
100 к 

U100 

ON ROTATION , 

• i i 
• i i 

. : : 
• > 

• ! i • t • < • « < 

Л_П_Г 

•6 V DC 
R16 
22 к 

CR5 
1N4454 R16 

А " Л T \W 2N2222A 
R1T i ^ 
10 к ? » 

CR6 
1N44S4 

470 k < 
C2 _ 
0.047-^Г4 

MICROCIRCUIT INFORMATION 

U NO. TYPE 
R R i V DC) 

U NO. TYPE 

•8 
GND 

Ul F4023BPC 14 T 

U2 Г4К48К 14 
7 

из MCI40T6BAL 16 8 
U4 HCI4076BAL 16 8 
U5 F4001BPC 14 7 
U6 F4013BPC 14 7 
U7 F4011BPC 14 7 
US F4001BFC 14 7 

U9 F4024BPC 14 7 
U10 F4001BPC 14 7 
U11 F4011BPC 14 7 
U12 UA741HC 4 

I I 

CLK A (COUNT) 

SHLD GND 

CLK В (U/D) 
SHLD GND 

•6 V ОС 

GND 
KEYHAY 

SPARE 

RD4G 
CLK INH 

DIAL LOCK 

RATE (1) 
RATE (2) 
RATE (4) 
RATE (8) 

RATE (16) 
UP/DOW 

NOTES: 

(T) UNLESS OTHERWISE SPECIFIED. RESISTANCE VALUES ARE 
IN OHMS AND CAPACITANCE VALUES ARE IN MICROFARADS. 

<D A2A4J4 MATES KITH OPTICAL TUNING SNITCH ASSEMBLY 
A2S13P13. 

TPA-0624-016 SH 4 



Г) 

( ) 

NOTES: 

( \ ) UNLESS OTHEmiSE SPECIFIED, RESISTANCE VALUES ARE IN OHMS AND CAPACITANCE 
W VALUES ARE IN MICROFARADS. 

0 VALUE SELECTED IN FINAL TEST. 

(D FIELD REPAIR OF OPTICAL TUNING SMITCH ASSEMBLY IS NOT RECOMMENDED. 

TPA-0624 - 016 SH S 

ij Optical Tuning Switch Assembly, Schematic Diagram 
Figure 5 



Frequency Display 
(637-1781-( )) 

Rockwell 
International 

instructions 
Щ 

Collins Telecommunications Products Division to 

Printed in USA 523-0767975-003211 
3rd Edition, 1 January 1979 CO 

1. DESCRIPTION 

The Frequency Display 635-1781-( ) consists of two 
subassemblies hard-wired together. One sub
assembly, the frequency display driver board, con
tains the logic and decoder/driver circuits. The other, 
the frequency display board, contains the 7-segment 
displays. The subassemblies are 2-layer circuit boards 
with a cable connector on the section containing the 
decoder/drivers. Figure 1 is a picture of the assembl
ed subassemblies. 

2. PRINCIPLES OF OPERATION 

2.1 G e n e r a l 

The frequency display configuration differences are 
as follows: 

a. 637-1781-001, 100 Hz operating frequency display 
and no BFO frequency display. 

b. 637-1781-002, 10 Hz operating frequency display 
and no BFO frequency display. 

c. 637-1781-003, 10 Hz operating frequency display 
and BFO frequency display of ±0-9990 Hz 
(operating frequency can be expanded to 1 Hz by 
adding display device U27). 

d. 637-1781-004, 1 Hz operating frequency display 
and BFO frequency display of ±0-9990 Hz. 

e. 637-1781-005, 100 Hz operating frequency display 
and no BFO frequency display (can be expanded to 
10/1 Hz operating frequency display and/or BFO 
frequency display by adding display devices 
U26/U27 and/or U15 through U19). 

Т Р 5 - 2 3 7 0 - О I 7 

Frequency Display 
Figure 1 

2.2 Theory of O p e r a t i o n (Refer to f i g u r e 4 . ) 

For each frequency digit, a 4-bit binary input is 
applied to the decoder/driver. This input data is 
decoded into seven binary outputs. These logic-level 
outputs are applied directly to the 7-segment display 
associated with the decoder/driver. Each output 
causes a certain LED segment to light to form a part 
of the numeral equivalent to the 4-bit binary input to 
the board. 

Figure 2 shows the decoder/driver input-output 
truth table and the 7-segment display connections. 

The units and tens megahertz displays are blanked if 
the frequency is not within the 1- to 30-MHz range 
(for which these digits would be needed). This sup
presses the leading zeros in lower frequency displays. 
The blanking (suppression) input (BI at logic 0 level) 
is generated by OR gates U6B-U6D. When all inputs 

NOTICE: THIS SECTION REPLACES SECOND EDITION DATED 1 JUNE 1978. 



в 

с 

Тт (lamp test) 

'DD 

Bl (BLANKING IN) 
LE (LATCH ENABLE) 
0 

SS 

16 

15 

14 

13 

12 

11 

10 

9 

BCD—TO— 7—SEGMENT DECODER/DRIVER 
TRUTH TABLE 

INPUTS OUTPUTS 
LE ВТ т т D С В А a b с_ d е f g DISPLAY 
0 0 1 X X X X 0 0 0 0 0 0 0 BLANK 1 

э 
о 

о 
о 

; 1 0 б 0 0 
0 0 0 1 
0 0 1 0 
0 0 1 1 

1 1 1 1 1 1 0 
0 1 1 0 0 0 0 
1 1 0 1 1 0 1 
1 1 1 1 0 0 1 

О 9 
1 г 

о 
о 

о 
о 

; ; б 1 Об 
0 1 0 1 
0 1 1 0 
0 1 1 1 

0 1 1 0 0 1 1 
1 0 1 1 0 1 1 
0 0 1 1 1 1 1 
1 1 1 0 0 0 0 

} 
» 

о 
о 

о 
о 

; Ч О О О 
1 0 0 1 
1 0 1 0 
1 0 1 1 

1 1 1 1 1 1 1 
1 1 1 0 0 1 1 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

ч 
BLANK 
BLANK 

о 
о 

о 
о 

; ; 1 1 0 0 
1 1 0 1 
1 1 1 0 
1 1 1 1 

и 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

BLANK 
BLANK 
BLANK 
BLANK 

7—SEGMENT LED DISPLAY 
PIN PIN 
N0. CONNECTIONS 
1 ANODE F 
2 ANODE G 3 N0PIN 4 COMMON CATHODE 5 NO PIN 6 ANODE E 7 ANODED 8 ANODE С 9 ANODE DP 10 NO PIN 11 NO PIN 12 COMMON CATHODE 13 ANODE В 14 ANODE A 

X-DONTCARE TP5-2300-011 

Decoder/Driver and Display Elements Operation Figure 2 



to the decoder/driver are at logic 0, the OR gate out
puts cause the BI input to be logic 0, causing a blank
ing command to be applied to the display. For this in
put to the indicators, no LED segments light and the 
display remains off, or blank. 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test 
and troubleshoot the frequency display board are 
listed in the maintenance section of this instruction 
book. 

3.2 Testing 

The test procedures in table 1 check the total perfor
mance of the frequency display. These test 
procedures permit isolation of a fault to a specific 
component or circuit when the results are used with 
the schematic to circuit trace the fault. 

4. REPAIR 

Repair of the frequency display is accomplished using 
standard maintenance and planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

5. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram (figure 

3). The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 

Use the reference designator indicated on the 
schematic and parts location diagram to locate parts 
in the parts list tabulation. The Collins part number 
and description are listed for each reference 
designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points to the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTTVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

COLLINS 
CIRCUIT CARD/ PART LATEST 
SUBASSEMBLY NUMBER EFFECTIVITY 

Frequency Display 637-1781-001 REV В 
Frequency Display 637-1781-002 REV В 
Frequency Display 637-1781-003 REVE 
Frequency Display 637-1781-004 REVD 
Frequency Display 637-1781-005 REVE 
Frequency Display Driver 
Board 635-0896-001 REVH 

Frequency Display Driver 
Board 635-0896-002 REVH 

Frequency Display Driver 
Board 635-0896-004 REVG 

Frequency Display Board 635-0897-001 REV С 
Frequency Display Board 635-0897-002 REV С 
Frequency Display Board 635-0897-003 REVD 
Frequency Display Board 635-0897-004 REVE 



T E S T P R O C E D U R E N O R M A L I N D I C A T I O N I F I N D I C A T I O N IS A B N O R M A L 

1 . T e s t s e t u p Set a l l F R E Q U E N C Y s w i t c h e s 
to 0 . T u r n o n P W R s w i t c h 
and s e t C O N T s w i t c h to T E S T . 

Z e r o s u p 
p r e s s i o n 
and d e c i 
m a l point 
d i s p l a y 

O b s e r v e F R E Q U E N C Y r e a d 
out d i s p l a y . 

U n i t s ' a n d t e n s ' z e r o s o f 
M H z r a n g e s u p p r e s s e d 
( b l a n k e d ) . Z e r o s f o r 
k H z and t e n t h s d i s p l a y e d . 
D e c i m a l point a f t e r fifth 
d ig i t f r o m left d i s p l a y e d . 

If M H z - r a n g e z e r o s d i s p l a y e d , t r o u b l e -
s h o o t U 6 B , U 6 C , U 6 D , and U 7 . 

If d e c i m a l point not d i s p l a y e d , t r o u b l e -
s h o o t U 2 4 . 

D i g i t s e 
l e c t i o n 
and 
d i s p l a y 

R o t a t e e a c h F R E Q U E N C Y 
s w i t c h t h r o u g h a l l i t s 
p o s i t i o n s . ( L e f t m o s t 
s w i t c h h a s p o s i t i o n s 0 , 1 , 
and 2 o n l y . ) O b s e r v e 
r e a d o u t d i s p l a y to s e e 
that c o r r e s p o n d i n g s e 
l e c t e d digit i s d i s p l a y e d . 

R e a d o u t d i g i t d i s p l a y e d 
c o r r e s p o n d s to that 
s e l e c t e d o n t h u m b 
w h e e l s w i t c h . 

R e f e r to s c h e m a t i c d i a g r a m and 
t r o u b l e s h o o t d e c o d e r / d r i v e r a n d 
r e a d o u t unit c o r r e s p o n d i n g to s e l e c t e d 
d i g i t s h o w i n g m a l f u n c t i o n . 

F o r n o r m a l d i s p l a y , d e c o d e r / d r i v e r 
Inputs and outputs a t l o g i c 1 a r e 
l i s t e d b e l o w f o r e a c h d i g i t . 

Note 

W a i t a p p r o x 1 s e c o n d 
a f t e r s w i t c h i n g f o r 
t i m e d e l a y to e l a p s e 
a n d c i r c u i t to s t r o b e 
in n e w d i g i t . 

If s w i t c h i s c h a n g e d 
t o o s l o w l y , s t r o b e 
s i g n a l m a y b e 
g e n e r a t e d w h i l e o l d 
n u m b e r i s s t i l l 
a p p l i e d t o c i r c u i t . 
In t h i s c a s e , the 
n e w n u m b e r w i l l 
not b e d i s p l a y e d 
e v e n though s w i t c h 
i s s e t t o n e w p o 
s i t i o n . S w i t c h 
a w a y f r o m a n d b a c k 
to n e w p o s i t i o n if 
t h i s o c c u r s . 

D I G I T I N P U T S O U T P U T S 

0 (a l l 0 ' s ) a + b + c + d + e + f 

1 A b + c 

2 В a + b + c + e + g 

3 A + B a+b+c-wi+g 

4 С b + c + f + g 

5 A + C a + c + d + f + g 

6 B + C c + d + e + f + g 

7 A + B + C a + b + c 

8 D a + b + c + d + e + f + g 

9 A + D a + b + c + f + g 
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P A R T S LIST 

REF COLLIN* USABLE 
DCS DI8CRIPTION PART NO ON CODE 

FREQUENCY DISPLAY 637-1781-001 
FREQUENCY DISPLAY637-1781-OD2 
FREQUENCY DISPLAY 637-1781-003 
FREQUENCY DISPLAY837-1781-004 
FREQUENCY DISPLAY637-1781405 
FREQUENCY DISPLAY DRIVER BD 
FREQUENCY DISPLAY DRIVER BD 
FREQUENCY DISPLAY DRIVER BD 
FREQUENCY DISPLAY BD 
FREQUENCY DISPLAY BD 
FREQUENCY DISPLAY BD 
FREQUENCY DISPLAY BD 
FREQUENCY DISPLAY DRIVER BD 

CR1-CR3 NOT USED 
CR4-CR6 SEMICOND DEVICE, 1 N4454 
R1-R34 NOT USED 
R35 RESISTOR, FXD, CMPSN, 1MQ, 10%, 1/8W 
R36-R78 RESISTOR. FXD, CMPSN, 1800,10%. 1/8W 
U1-US NOT USED 
U6 INTEGRATED CKT.MC14071BCP 
U7-U12 INTEGRATED CKT, MC14611BCP 

FREQUENCY DISPLAY DRIVER BD 
CR1-CR3 NOT USED 
CR4-CR6 SEMICOND DEVICE. 1 N4454 
R1-R34 NOT USED 
R35 RESISTOR, FXD, CMPSN. 1MQ, 10%. 1/8W 
R36-R8S RESISTOR. FXD, CMPSN. 1800.10%, 1 /6W 
U6 INTEGRATED CKT, MC14071BCP 
U7-U13 INTEGRATED CKT, MC14511 BCP 

FREQUENCY DISPLAY DRIVER BD 
CR1-CR6 SEMICOND DEVICE, 1 N4454 
Q1-Q3 TRANSISTOR, 2N2222A 
R1 RESISTOR, FXD. CMP8N. 4701(0,10%, 1/8W 
R2 RESISTOR, FXD, CMPSN, 47*0,10%. 1/8 W 
R3-R30 RESISTOR. FXD. CMPSN, 1600,10%, 1/8W 
R31 RESISTOR, FXD, CMPSN, 100k0,10%, 1/8W 
R32 RESISTOR, FXD. CMPSN, 470M1, 10%, 1/8W 
R33 RESISTOR, FXD. CMPSN, 3.9kQ, 10%. 1/8W 
R34 RESISTOR. FXD. CMPSN. 470KQ, 10%, 1/8W 
R35 RESISTOR, FXD, CMPSN. 1M0.10%, 1/8W 
R36-R92 RESISTOR, FXD, CMPSN, 1600.10%. 1/8W 
U1 INTEGRATED CKT. MC14081BCP 
U2 INTEGRATED CKT, MC14072BCP 
U3-U5 INTEGRATED CKT, MC14511 BCP 
U6 INTEGRATED CKT, MC14071BCP 
U7-U14 INTEGRATED CKT, MC14511 BCP 

FREQUENCY DISPLAY BD 835-0897-001 
U1-U19 NOT USED 
U20-U25 SEMICOND DEVICE, MAN3640A 

FREQUENCY DISPLAY BD635-0697-002 
U1-U19 NOT USED 
U20-U26 SEMICOND DEVICE. MAN3640A 

FREQUENCY DISPLAY BD 636-0897-003 
U1-U14 NOT USED 
U15-U26 SEMICOND DEVICE, MAN3640A 

FREQUENCY DISPLAY BD 635-0697-004 
U1-U14 NOT USED 
U15-U27 SEMICOND DEVICE, MAN 3640A 

635-0696401 
6354896402 
635-0896-004 
635-0697-001 
635-0897-002 
635-0697-003 
6354897-004 
635-0896401 

353-3644410 

745-2449400 
745-2314400 

351-6287410 
351-6304410 
6354896402 

353-3644410 

745-2449400 
745-2314400 
351-8287410 
351-8304410 
6354896404 
353-3644410 
352-0661420 
745-2437400 
745-2401400 
745-2314400 
745-2413400 
745-2437400 
745-2362400 
745-2437400 
745-2449400 
745-2314400 
351-8287430 
351-8287440 
351-8304410 
3514287410 
351-8304410 

262-1461410 

262-1461410 

262-1461410 

262-1461410 

С 
D 
E 
A 
В 
C.D.E 
A.E 
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С 
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VBFO 
DISPLAY 
ENABLE 

OPER 
FREQ 
DISPLAY 
DRIVERS 

VBFO 
OlSPLAY 

OPER 
FREQ 
DISPLAY 

10 Hz 

DISPLAY 
LANKING 

CIRCUITS USED PER FREQUENCY DISPLAY 

CIRCUIT 
637-1781-О 

CIRCUIT 
-001 -002 - о с з -004 -005 

Ul X X X 
U2 X X X 
и з X X X 
U4 X X X 
U5 X X X 
U6 X X X X X 
U7 X X X X X 
U8 X X X X X 
U9 X X X X X 
U10 X X X X X 
U11 X X X X X 
uii X X X X X 
U13 X X X X 
U14 X X X 
UI5 X X 
UI6 X X 
UI7 X X 
U16 X X 
U19 X X 
U20 X X X X X 
U21 X X X X X 
U22 X X X X X 
U23 X X X X X 
U 24 X X X X X 
U25 X X X X X 
U 26 X X X 
U27 X 
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Figure S (Sheet S) 
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U NO. TYPE + 5 GND 
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Rockwell 
International 

instructions 

ColHns Telecommunications Products Division ia И 

523-0769219-001211 % О 
1 January 1979 § 

V B F O 
(638-6067-001) 

Printed in USA 

1. DESCRIPTION 

VBFO 638-6067-001, shown in figure 1, is a 2-layer 
planar card with a 56-pin edge-on connector (2 layers, 
28 pins each) and two subminiax rf connectors. 

The VBFO consists of a synthesized bfo, a bed up/- (To Be Supplied) 
down counter, an end-stop circuit, and a polarity 
change control circuit. 

2. PRINCIPLES OF OPERATION 

2.1 General 

The vbfo receives the following inputs: 

a. 450-kHz reference 
b. Preset vbfo (parallel bed) input or vbfo tune input 
c. Vbfo/450-kHz switching inputs 
d. Necessary associated control signals to activate 

and control the vbfo output frequency. 

The vbfo produces the following outputs: 

a. A bfo offset if frequency output (440.01 to 459.99 
kHz in 10-Hz steps) 

b. A parallel bed output for displays 

The vbfo circuits are enabled by a vbfo enable signal 
(logic 1) at Pl-46. The vbfo/450-kHz control enables 
the vco, output switching, and the phase/frequency 
discriminator. Refer to figure 2. 

2.2 Synthesized BFO 

A 450-kHz reference input signal at J2 is applied 
through buffer circuit Q16 and is divided by 1500 (by 

VBFO 
Figure 1 

fixed dividers U38, U39, and U33) to produce 300-Hz 
reference frequency signals that are applied to sampl
ing gates U9A, U9B, U9C, and U9D, in the voltage-
controlled oscillator (vco), through sampling logic cir
cuits U34, Q4, and Q5. 

Decade counters U19, U24, U27, U31, and U32 form a 
programmable frequency divider with variable divi
sion ratios ranging from 44 001 to 45 999, with 
45 000 the division ratio for 0 vbfo offset from the « 
selected operating frequency. The division ratios for ы 
the various vbfo settings are determined by the bed 3 
frequency information from the preset vbfo (parallel 3 
bed) input or parallel bed output for the bed up/down " 
counter. The + / - signal is determined by the + / - in- ^ 
put signal and by up/down and reset logic circuit U13, 2 
U14, and the vbfo polarity change circuit. The output 2 
of the programmable divider circuit is applied ~* 
through the phase/frequency discriminator and then 
to the sampling gates in the vco assembly. 



The vco assembly generates an output frequency that 
ranges from 13.2003 to 13.7997 MHz with 13.5000 
MHz as the center frequency (0 vbfo offset). The out
put from the vco assembly is used as the clock signal 
for the programmable divider circuit and is divided 
by 30 (by fixed divider circuits U3 and Ul) to become 
the vbfo output signal that ranges from 440.01 to 
459.99 kHz. 

The division ratio of the programmable dividers is ac
complished by loading 45 000 into the counters, ad
ding the vbfo offset frequency, and then allowing the 
counters to count down to 00 000. Assume that the 
BFO is set to the maximum deviation, 9.990 kHz, 
above the operating frequency. The + / - input goes to 
+ (logic 1), which causes the up/down and reset logic 
circuit to set the programmable divider circuit to the 
required 45 000 division ratio and to a countdown 
state. The 999 input from the bed frequency input is 
loaded, making a total division ratio of 45 999 (the 
countdown starting point). The counter circuit then 
divides by counting down to 00 ООО. The clock input 
to the divider circuit, at this point, will be different 
from the required 13.7997 MHz (depending upon the 
previous vbfo offset frequency), which causes the out
put of the counter circuit applied to the sampling 
gates to be less than the 300-Hz nominal frequency. 
The sampling gates in the vco assembly function 
basically as a phase comparator. The 300-Hz control 
inputs, produced from the 450-kHz reference input, 
enable the gates at the 300-Hz control (logic 0) pulse 
rate. If the input signal from the programmable 
divider is out of phase, the out-of-phase portion of the 
signal is passed through the gates during the enable 
period. The more out of phase the input signal, the 
greater the amplitude of the output signal from the 
gates. The output of the gates is filtered and 
amplified by capacitor C29 and FET Q8 to produce a 
dc error voltage. The dc error voltage is applied across 
voltage variable capacitance diode VR4. As the 
voltage across VR4 increases, its capacitance 
decreases, thus increasing the frequency of the 
voltage-controlled oscillator circuit (U4). Conversely, 
as the dc error voltage across VR4 decreases, the 
capacitance increases and decreases the oscillator cir
cuit frequency. As the vco output frequency in
creases, (toward 13.7997 MHz), the output frequency 
of the programmable divider circuit increases 
(toward 300 Hz) which, in turn, decreases the error 
voltage applied to VR4. When the oscillator output 
frequency reaches 13.7997 MHz, the output from the 
programmable divider circuit is 300 Hz (13.7997 MHz 
7 45.999). The vco circuit locks at this frequency and 
remains until the bfo frequency information is 
changed. The 13.7997-MHz oscillator frequency is 

divided by 30 to produce the 459.99-kHz if output 
signal that is applied to if amplifier for use in the 
SSB, ISB, and CW modes of operation. 

If the BFO is set to the maximum deviation below the 
operating frequency (9.990 kHz), the synthesizer 
functions are the same except the + / - input goes to -
(logic 0) and the programmable divider circuit is set to 
a count-up state and begins counting at 55 000 plus 
the BFO offset (deviation) of 9.990 kHz or, a 55 999 
start counting point. The count progresses toward a 
maximum count of 100 000. This produces the divi
sion ratio of 44 001 (100 000 - 55 999).The error voltage 
applied to VR4 decreases and causes the output fre
quency to decrease. When the output of the program
mable divider reaches 300 Hz, the oscillator output 
frequency will lock at 13.2003 and, when divided by 
30, will produce the 440.01-kHz vbfo output signal. 

2.3 Input Control Signals 

2.3.1 Parallel BCD Input (Remote control 
operation only.) 

When applying the parallel bed input signals at PI to 
activate the vbfo, the vbfo parallel enable signal (logic 
1) is applied at Pl-32 and local enable (logic 0) is 
applied at Pl-50. This allows the dual one-shot U6A 
and U6B to generate a preset enable input to the up/ 
down counters each time a logic 1 vbfo pulse is 
applied to Pl-18. The logic 1 preset enable input allows 
the up/down counters to be preset to the applied 
parallel input. When the preset enable is removed, 
the applied parallel input is stored in the up/down 
counters until a clock signal (C), reset signal (R), or 
another preset enable signal (PE) is applied. 

2.3.2 VBFO Tune Input 

When applying a vbfo tune input (logic 1) at Pl-3 to 
activate the vbfo, the following signals are also 
applied: 

a. Vbfo parallel enable (logic 0) at Pl-32. 
b. "Clock inhibit (logic 0) at Pl-30. 
c. Vbfo load (logic 0) at Pl-18 
d. Up (logic 1) or down (logic 0) at Pl-13 
e. Clock at Pl-5 

With the above signals applied, the up/down counters 
count with the direction of count determined by the 
input at Pl-13. A logic 1 input at Pl-3 applies a logic 0 
carry in (CI) input to counter U18, enabling the 10-Hz 
counter. As the clock pulses are received the counter 
counts. 
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When the 10-Hz count reaches 9 (on an up-count) a 
logic 0 carryout signal is supplied as a carry-in to the 
100-Hz counter U23. On the next clock the 10-Hz 
counter is reset, the 100-Hz counter is clocked, and 
the carryout signal goes to a logic 1 stopping the count 
of the 100-Hz counter after 1 count. This type of se
quence continues through the 10-Hz, 100-Hz, and 
1000-Hz counters until a frequency bed of 9990 (up-
count) is reached. When 9990 (up-count) is reached, a 
carryout (logic 0) is supplied through inverter U5D to 
NAND gate U15C. The inverted carryout signal is 
NANDed with the up (logic 1) signal and supplied to 
U11A. In the up-count, this U11A input is logic 0 and 
ORed with the inverted output of 10-Hz bed 1 count 
(90 Hz = 10-Hz bed, 8 + 1) and supplies a logic 0 to 
clock gate U21D. U21D is inhibited and clocking is 
stopped. Refer to figure 3. 

When the 10-Hz count reaches 0 (on a down-count) a 
logic 0 carryout signal is supplied as a carry-in to the 
100-Hz counter U23. On the next clock the 10-Hz 
counter is reset, the 100-Hz counter is clocked and the 
carryout signal goes to a logic 1 stopping the count of 
the 100-Hz counter after 1 count. This type of se
quence continues through the 10-Hz, 100-Hz, and 
1000-Hz counters until a frequency bed of 0000 (down-
count) is reached. When 0000 (down-count) is reached, 
a carryout (logic 0) is supplied through inverter U5D 

to up/down control circuit at U17-4, -11. A bed 1 is 
also supplied through inverter U22B to up/down con
trol circuit at U17-5, -10. These two inputs (kl, k2) 
along with the inverted down input at U17-9 (k3) 
allows flip-flop U17 to change states on the next clock 
producing a Q output which is NANDed with the k3 
input causing U12B output to go to logic 0 and output 
of U12D to go to logic 1, initiating an up-count on the 
next pulse. Refer to figure 4. 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power 
Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the vbfo are listed in the 
maintenance section of this instruction book. 

3.2 Testing 

The test procedures in this section check total perfor
mance of the vbfo. These test procedures permit isola
tion of a fault to a specific component or circuit when 
the results are used with the schematic to circuit 
trace the fault. 

LOOO HZ CO • 
UP 
ON 

UP/DN 1 

CLOCK 

10 Hz BCD 1 • 

USD 
9 F \ 1 0 

U22B 

4>±. 
. UI5C 

О 

U11A 

• UP/DOWN 

13 U21D 

12 
COUNTER 

"CLOCK 

COUNT 
UP/DOWN 

U5D U12D U15C U22B U11A U21D COUNT 
UP/DOWN IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT NOTES 
COUNT 
UP/DOWN 

-9 -10 -12 -13 -11 -8 -9 -10 -5 -4 -1 -2 -3 -13 -12 -11 
9990 UP 0 1 1 0 1 1 1 0 1 0 0 0 0 CLK 0 0 INHIBITS CLK 
9000 UP 1 0 1 0 1 0 1 1 1 0 0 1 1 CLK 1 CLK 
OOOO UP 1 0 1 0 1 0 1 1 1 0 0 1 1 CLK 1 CLK 

.CLOCK IS 
ENABLED OOOO DN 0 1 1 1 0 0 0 1 1 0 0 0 1 CLK 1 CLK .CLOCK IS 
ENABLED 

9000 DN 1 0 1 1 0 0 0 1 1 0 0 0 1 CLK 1 CLK 

.CLOCK IS 
ENABLED 

9990 DN 1 0 1 1 0 0 0 1 0 1 1 0 1 CLK 1 CLK 

TPA-0484-013 

VBFO End-Stop Circuit 
Figure 3 



COUNT 
UP/DOWN 

U22E U22B U50 U12A U16A U16B U17 U12B U12C U120 COUNT 
UP/DOWN IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT s R J1 J2 J3 K1 K2 КЗ Q Q IN OUT IN OUT IN OUT 
COUNT 
UP/DOWN 

-II -12 4 5 9 10 1 3 3 4 6 1 a 9 13 2 3 4 5 11 10 9 8 6 5 6 4 8 9 10 -12 -13 -II 
9990 UP 1 0 1 0 1 0 1 0 0 1 1 1 1 0 1 0 1 0 0 1 0 0 0 1 1 0 1 1 0 1 1 0 1 
9000 UP 1 0 0 1 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 0 1 0 0 1 1 0 1 1 0 1 1 0 1 

0000 UP 1 0 0 1 0 1 1 0 0 1 1 1 1 0 1 0 1 1 1 0 1 0 0 1 1 0 1 1 0 1 1 0 1 
0000 DN 0 1 0 1 1 0 0 1 1 1 0 1 0 1 0 1 0 0 1 1 1 1 1 0 0 1 1 0 1 1 1 1 0 
9000 DN 0 1 0 1 0 1 0 1 1 1 0 1 0 1 0 1 0 1 1 0 1 1 1 0 0 1 1 0 1 1 1 1 0 
9990 DN 0 1 1 0 0 1 0 1 1 1 0 1 0 1 0 1 0 1 0 0 0 1 1 0 0 1 1 0 1 1 1 1 0 

NOTE: 
RHEN OOOO DOWN COUNT IS REACHED, THE ABOVE LOGIC CIRCUITS ARE SET UP TO CHANGE DIRECTION (DOWN TO UP). 
RITH THE NEXT CLOCK INPUT (AFTER DOWN OOOO) UT7 CHANGES OUTPUT STATES. HHEN Q GOES TO LOGIC 1 
U22E ANO U16B SET U17 AND HOLD IT IN THE UP COUNT STATE. 

TPA-0485-014 

VBFO Polarity Change Circuit 
Figure 4 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup a . R e m o v e t o p c o v e r of unit c o n t a i n i n g t h e 
v b f o that i s t o b e t e s t e d . 

b . If i n s t a l l e d , r e m o v e p a r a l l e l input , 
p a r a l l e l o u t p u t , a n d s e r i a l i n t e r f a c e . 

| Note 

If r e m o v e d , u p o n c o m p l e t i o n of c o n t r o l 
t e s t i n g , r e i n s t a l l p a r a l l e l input , p a r a l l e l 
o u t p u t , a n d s e r i a l i n t e r f a c e . 

c . R e m o v e v bf o c a r d . I n s t a l l it o n an 
e x t e n d e r c a r d a n d p l a c e it in t h e u n i t . 

d . Set unit L I N E S E L E C T O R f o r p o w e r 
s o u r c e a v a i l a b l e ( 1 0 0 / 1 1 5 / 2 1 5 / 2 3 0 V a c ) . 

I Note | 

E n s u r e that p r o p e r f u s e i s i n s t a l l e d 
f o r p o w e r s o u r c e u s e d . 

e . C o n n e c t unit t o a v a i l a b l e p o w e r s o u r c e . 

2 . I n i t i a l c h e c k a . F r o n t - p a n e l c o n t r o l s s e t a s fo l lows - . 

P W R to o n . 
C O N T t o L C L . 
M O D E to S S B / C W . 
B A N D W I D T H to 1 6 . 
D I A L t o F I N E . 
B F O t o H O L D . 
A G C to F A S T . 
R F G A I N to ful l c w . 

b . M e a s u r e dc v o l t a g e s b e t w e e n t h e f o l l o w 
ing p o i n t s and g r o u n d ( T P 1 ) . 

P l - 2 3 
P l - 2 7 

c . M e a s u r e dc v o l t a g e b e t w e e n p o i n t s A 
a n d В ( a s s h o w n in f i g u r e 5 ) . 

+ 1 5 ± 1 . 0 V d c . 
+ 5 ± 0 . 5 V d c . 

N M T 0 . 2 V d c . 

| Note | 

C h e c k a s s o c i a t e d 
p o w e r s u p p l y . 

C h e c k Q 3 a n d 
a s s o c i a t e d c i r c u i t . 

C h e c k a s s o c i a t e d 
p o w e r s u p p l y . 

2 . I n i t i a l c h e c k 

I Note | 

If e x t e r n a l k e e p - a l i v e v o l t a g e is c o n 
n e c t e d to unit u n d e r t e s t , p e r f o r m 
s t e p 2 . d . 

d . M e a s u r e dc v o l t a g e b e t w e e n P l - 4 5 and 
g r o u n d ( T P 1 ) . 

Point A i s 5 - V 
dc k e e p - a l i v e 
v o l t a g e . Point 
В i s 5 - V dc 
s u p p l y v o l t a g e . 

+ 5 . 0 to + 1 2 . 0 V d c 
( d e p e n d i n g o n s o u r c e 
u s e d ) . 

C h e c k a s s o c i a t e d 
p o w e r s u p p l y . 

C h e c k Q 3 a n d 
a s s o c i a t e d c i r c u i t . 

C h e c k a s s o c i a t e d 
p o w e r s u p p l y . 
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V B F O / 4 5 0 - k H z 
output s w i t c h 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R t o o n . 
C O N T to L C L . 
M O D E to A M . 
B A N D W I D T H t o 1 6 . 
D I A L t o F I N E . 
B F O to F I X . 
A G C to O F F . 
R F G A I N t o fu l l c w . 

Note 

L o g i c 1 = N L T -t3 .0 V d c . 

L o g i c 0 = N M T 0 . 5 V d c . 

b . N o t e l o g i c l e v e l at T P 8 . 

C. N o t e output f r e q u e n c y at J l . 

d . R e p e a t s t e p s 3 . b a n d 3 . c at e a c h of t h e 
f o l l o w i n g c o n d i t i o n s : 

L o g i c 0 

0 H z 

C h e c k U 2 1 a n d 
a s s o c i a t e d c i r c u i t . 

C h e c k U 2 1 , U 2 9 , a n d 
a s s o c i a t e d c i r c u i t s . 

S a m e a s s t e p 3 . b and 
3 . c . 

M O D E 
S W I T C H 

B F O 
S W I T C H T P 8 J l 

A M T U N E L o g i c 0 0 H z 
S S B / C W F I X L o g i c 0 4 5 0 k H z 
S S B / C W T U N E L o g i c 1 * V b f o 

* V b f o f r e q u e n c y e q u a l s 4 5 0 k H z p l u s t h e a l g e b r a i c s u m of t h e 
v b f o o f f s e t . 

Caution 

In t h e f o l l o w i n g p r o c e d u r e s , w h e n a p p l y 
ing +6 V dc o r 0 V dc ( g r o u n d ) t o t h e i n d i 
c a t e d p o i n t s , a p p l y t h e s e l e v e l s t h r o u g h a 
1 0 0 - o h m s e r i e s l i m i t i n g r e s i s t o r . T h e 
+ 5 - V dc s o u r c e s h o u l d b e o b t a i n e d f r o m 
t h e r e c e i v e r p o w e r s u p p l y s o that t h e 
i n t e g r a t e d c i r c u i t s u p p l y v o l t a g e s a r e , 
not e x c e e d e d b y t h e a p p l i e d l e v e l s . 

I Note 1 

(Cont) 

4 5 0 - k H z e n a b l e ( P l - 5 1 ) . 

e . A p p l y +5 V dc to T P 4 (rf x m t ) . 
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3 . (Cont) f. R e p e a t s t e p s 3 . b a n d 3 . c at e a c h of t h e 
f o l l o w i n g c o n d i t i o n s : 

M O D E B F O 
S W I T C H S W I T C H T P 8 J l 

A M F I X L o g i c 0 0 H z 
A M T U N E L o g i c 0 . 0 H z 
S S B / C W F I X L o g i c 0 4 5 0 k H z 
S S B / C W T U N E L o g i c 1 4 5 0 k H z 

g . R e m o v e +5 V dc f r o m T P 4 . 

h . C o n n e c t a s p e c t r u m a n a l y z e r t o J l . 

i . Set V B F O O F F S E T H Z f r o m 1 0 0 0 H z . 

j . N o t e l e v e l o f 4 5 1 - k H z if s i g n a l at J l . 

k . M e a s u r e l e v e l o f s i d e b a n d s c a u s e d b y 
3 0 0 - H z V B F O r e f e r e n c e s i g n a l at J l . 

1. A p p l y + 5 V dc to T P 4 (rf x m t ) . 

m . M e a s u r e l e v e l o f 4 5 1 k H z if s i g n a l at J l . 

n . N o t e l e v e l of 4 5 0 k H z if s i g n a l at J l . 

o . R e m o v e -f5 V d c f r o m T P 4 . 

p . M e a s u r e l e v e l of 4 5 0 - k H z if s i g n a l at J l . 

q . Set V B F O O F F S E T H Z f o r 9 9 9 0 H z . 

r . U s i n g a d i s t o r t i o n a n a l y z e r , m e a s u r e 
t o t a l h a r m o n i c d i s t o r t i o n at J l . 

s . Set V B F O O F F S E T H Z f o r 0 0 0 0 H z . 

t . M e a s u r e t o t a l h a r m o n i c d i s t o r t i o n at J l . 

u . A p p l y + 5 V dc to T P 4 (rf x m t ) . 

v . M e a s u r e t o t a l h a r m o n i c d i s t o r t i o n at J l . 

w . R e m o v e +5 V dc f r o m T P 4 . 

R e f e r e n c e . 

N L T 7 0 d B b e l o w 
4 5 1 - k H z r e f e r e n c e . 

N L T 7 0 d B b e l o w 
r e f e r e n c e in s t e p 
3 . j . 

R e f e r e n c e . 

N L T 7 0 d B b e l o w 
r e f e r e n c e in s t e p 
3 . n . 

N M T 3<7,. 

N M T 3<#. 

S a m e a s s t e p 3 . b a n d 
3 . c . 

C h e c k b y p a s s a n d 
f e e d t h r o u g h c a p a c i 
t o r s a n d c i r c u i t s 
a s s o c i a t e d w i t h J l 
output o r r e t u r n t o 
f a c t o r y f o r r e p a i r . 

C h e c k U 2 9 A a n d 
a s s o c i a t e d c i r c u i t s . 

C h e c k U 2 9 D a n d 
a s s o c i a t e d c i r c u i t s . 

S a m e a s s t e p 3 . k . 

S a m e a s s t e p 3 . k . 
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4 . F r e q u e n c y 
a c c u r a c y 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T t o L C L . 
M O D E to S S B / C W . 
B A N D W I D T H t o 1 6 . 
D I A L t o F I N E . 
B F O t o T U N E . 
A G C t o O F F . 
R F G A I N t o fu l l c w . 

b . C o n n e c t a f r e q u e n c y c o u n t e r to J l . 

c . M e a s u r e t h e f r e q u e n c y outputs l i s t e d 
b e l o w . C h e c k b o t h p o s i t i v e a n d n e g a t i v e 
o f f s e t . 

d . A t e a c h f r e q u e n c y m e a s u r e v b f o s y n t h e 
s i z e r faul t output u s i n g a d v m c o n n e c t e d 
at T P 2 . 

± 5 H z of l i s t e d 
o u t p u t . 

N M T 0 . 5 V d c . 

C h e c k p h a s e - l o c k 
l o o p . 

C h e c k U 4 0 C a n d 
a s s o c i a t e d c i r c u i t . 

O F F S E T ( H z ) O U T P U T F R E Q U E N C Y ' O F F S E T ( H z ) 

P O S I T I V E O F F S E T N E G A T I V E O F F S E T 

9 9 9 0 4 5 9 . 9 9 k H z 4 4 0 . 0 1 k H z 
9 9 8 0 4 5 9 . 9 8 k H z 4 4 0 . 0 2 k H z 
9 9 7 0 4 5 9 . 9 7 k H z 4 4 0 . 0 3 k H z 
9 9 6 0 4 5 9 . 9 6 k H z 4 4 0 . 0 4 k H z 
9 9 5 0 4 5 9 . 9 5 k H z 4 4 0 . 0 5 k H z 
9 9 4 0 4 5 9 . 9 4 k H z 4 4 0 . 0 6 k H z 
9 9 3 0 4 5 9 . 9 3 k H z 4 4 0 . 0 7 k H z 
9 9 2 0 4 5 9 . 9 2 k H z 4 4 0 . 0 8 k H z 
9 9 1 0 4 5 9 . 9 1 k H z 4 4 0 . 0 9 k H z 
9 9 0 0 4 5 9 . 9 0 k H z 4 4 0 . 1 0 k H z 
9 8 0 0 4 5 9 . 8 0 k H z 4 4 0 . 2 0 k H z 
9 7 0 0 4 5 9 . 7 0 k H z 4 4 0 . 3 0 k H z 
9 6 0 0 4 5 9 . 6 0 k H z 4 4 0 . 4 0 k H z 
9 5 0 0 4 5 9 . 5 0 k H z 4 4 0 . 5 0 k H z 
9 4 0 0 4 5 9 . 4 0 k H z 4 4 0 . 6 0 k H z 
9 3 0 0 4 5 9 . 3 0 k H z 4 4 0 . 7 0 k H z 
9 2 0 0 4 5 9 . 2 0 k H z 4 4 0 . 8 0 k H z 
9 1 0 0 4 5 9 . 1 0 k H z 4 4 0 . 9 0 k H z 
9 0 0 0 4 5 9 . 0 0 k H z 4 4 1 . 0 0 k H z 
8 0 0 0 4 5 8 . 0 0 k H z 4 4 2 . 0 0 k H z 
7 0 0 0 4 5 7 . 0 0 k H z 4 4 3 . 0 0 k H z 
6 0 0 0 4 5 6 . 0 0 k H z 4 4 4 . 0 0 k H z 
5 0 0 0 4 5 5 . 0 0 k H z 4 4 5 . 0 0 k H z 
4 0 0 0 4 5 4 . 0 0 k H z 4 4 6 . 0 0 k H z 
3 0 0 0 4 5 3 . 0 0 k H z 4 4 7 . 0 0 k H z 
2 0 0 0 4 5 2 . 0 0 k H z 4 4 8 . 0 0 k H z 
1 0 0 0 4 5 1 . 0 0 k H z 4 4 9 . 0 0 k H z 
0 0 0 0 4 5 0 . 0 0 k H z 4 5 0 . 0 0 k H z 
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5 . L o c a l o p e r a t i o n 

i 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R t o o n . 
C O N T t o L C L . 
M O D E t o S S B / C W . 
B A N D W I D T H t o 1 6 . 
D I A L t o F I N E . 
B F O t o T U N E . 
A G C t o O F F . 
R F G A I N t o fu l l c w . 

b . C o n n e c t a n o s c i l l o s c o p e t o T P 5 . 

c . N o t e d i s p l a y o n o s c i l l o s c o p e w h i l e 
r o t a t i n g f r o n t - p a n e l T U N I N G k n o b . 

C l o c k p u l s e s a r e 
c o n t i n u o u s w h e n 
T U N I N G k n o b i s 
r o t a t e d b e t w e e n -
- 9 9 9 0 a n d + 9 9 9 0 
V B F O O F F S E T H Z . 
W h e n V B F O O F F S E T 
H Z r e a c h e s - 9 9 9 0 
o r + 9 9 9 0 , c l o c k 
p u l s e s c e a s e unt i l 
t h e T U N I N G k n o b i s 
r o t a t e d in t h e 
o p p o s i t e d i r e c t i o n . 
F r e q u e n c y of c l o c k 
p u l s e s i s i n c r e a s e d 
b y r o t a t i n g t h e 
T U N I N G k n o b f a s t e r 
a n d d e c r e a s e d b y 
r o t a t i n g t h e T U N I N G 
k n o b s l o w e r . 

C h e c k U 1 7 , U 2 1 D , a n d 
a s s o c i a t e d c i r c u i t . 

d . N o t e d i s p l a y o n o s c i l l o s c o p e w h i l e r o t a t 
ing f r o n t - p a n e l T U N I N G k n o b . Set B F O 
s w i t c h t o H O L D . 

C l o c k p u l s e s c e a s e 
w h e n B F O s w i t c h i s 
s e t t o H O L D . V B F O 
O F F S E T H Z d o e s 
not c h a n g e w h i l e 
B F O i s in H O L D 
p o s i t i o n . 

C h e c k U 1 8 , U 2 3 , U 2 6 , 
U 5 D , U 2 2 C , a n d 
a s s o c i a t e d c i r c u i t . 

e . Set B F O s w i t c h to T U N E . 

f. A p p l y +5 V dc to P l - 3 2 (vbfo p a r a l l e l 
e n a b l e ) . 

V B F O O F F S E T H Z 
d i s p l a y b l a n k s . 

C h e c k U 3 0 , U 3 5 , a n d 
a s s o c i a t e d c i r c u i t . 

g . R e m o v e +5 V dc f r o m P l - 3 2 . V B F O O F F S E T H Z 
d i s p l a y l i g h t s on 
s a m e f r e q u e n c y a s 
b e f o r e b l a n k i n g . 

C h e c k U 6 , U 1 8 , U 2 3 , 
U 2 6 , U 5 C , a n d 
a s s o c i a t e d c i r c u i t . 

(Cont ) 
h . C o n n e c t a g r o u n d to P l - 3 0 ( c l o c k 

i n h i b i t ) . 
V B F O O F F S E T H Z 
d i s p l a y b l a n k s . 

S a m e a s s t e p 5.f . 

Г \ 
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5 . (Cont) i . R e m o v e P l - 3 0 g r o u n d . V B F O O F F S E T H Z 
d i s p l a y l i g h t s o n 
s a m e f r e q u e n c y a s 
b e f o r e b l a n k i n g . 

S a m e a s s t e p 5 . g . 

j . N o t e d i s p l a y o n o s c i l l o s c o p e w h i l e 
r o t a t i n g f r o n t - p a n e l T U N I N G k n o b . Set 
C O N T s w i t c h to R E M . 

C O N T s w i t c h 
p o s i t i o n i n g h a s no 
e f f e c t o n c l o c k 
p u l s e s . 

C h e c k U 2 1 D , U 1 1 A , 
a n d a s s o c i a t e d c i r c u i t . 

6 . R e m o t e c o n t r o l a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to O N . 
C O N T t o R E M . 
M O D E t o S S B / C W . 
B A N D W I D T H t o 1 6 . 
D I A L to F I N E . 
B F O t o T U N E . 
A G C to O F F . 
R F G A I N to fu l l c w . 

b . A p p l y +5 V dc to P l - 3 2 (vbfo p a r a l l e l 
e n a b l e ) . 

c . C o n n e c t a n o s c i l l o s c o p e to T P 7 . 

d . M o m e n t a r i l y a p p l y +5 V dc to P l - 1 8 
(vbfo l o a d ) . 

P u l s e at T P 7 s h o u l d 
b e N L T 5 fis a n d 
N M T 2 0 u s . 

C h e c k U 5 C , U 6 , a n d 
a s s o c i a t e d c i r c u i t . 

e . Set C O N T s w i t c h to L C L . 

f. R e p e a t s t e p d . N o p u l s e at T P 7 . S a m e a s s t e p 6 . d . 

g . Set C O N T s w i t c h to R E M . 

h . R e m o v e +5 V dc f r o m P l - 3 2 . 

i . R e p e a t s t e p d . N o p u l s e at T P 7 . S a m e a s s t e p 6 . d . 

(Cont) 
j . R e f e r to c h a r t a n d a p p l y b e d f r e q u e n c y 

f o r - 1 2 3 0 v bf o o f f s e t f r e q u e n c y . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

V B F O 
O F F S E T 
H Z 

V B F O B C D F R E Q U E N C Y ( H Z ) 

V B F O 
SIGN 

V B F O 
O F F S E T 
H Z 

1 0 0 0 1 0 0 1 0 
V B F O 
SIGN 

V B F O 
O F F S E T 
H Z 8 4 2 1 8 4 2 1 8 4 2 1 

V B F O 
SIGN 

V B F O 
O F F S E T 
H Z 

P l - ( ) 

V B F O 
O F F S E T 
H Z 

5 4 26 5 3 2 5 5 2 2 4 2 2 4 9 2 1 4 8 2 0 4 7 1 9 

- 1 2 3 0 0 0 0 1 0 0 1 0 0 0 1 1 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 o r 0 

+ 9 9 9 0 - 1 0 0 1 1 0 0 1 1 0 0 1 0 

- 9 9 9 0 1 0 0 1 1 0 0 1 1 0 0 1 1 

+ 8 7 6 0 0 1 0 0 0 1 1 1 0 1 1 0 0 

- 2 3 4 0 0 0 1 0 0 0 1 1 0 1 0 0 1 

L o g i c 1 = N L T + 3 . 0 V d c ; L o g i c 0 = N M T 0 . 5 V d c . 

( C o n t ) 

k . A p p l y +5 V dc t o P l - 3 2 (vbfo p a r a l l e l 
e n a b l e ) . 

I . M o m e n t a r i l y a p p l y +5 V dc to P l - 1 8 
(vbfo l o a d ) . 

m . R e m o v e - 1 2 3 0 b e d f r e q u e n c y input , 
(with no l o g i c l ' s a p p l i e d , vb fo b e d 
f r e q u e n c y i s p u l l e d - d o w n to a l l l o g i c 
0 ' s . 

n . R e m o v e +5 V dc f r o m P l - 3 2 . 

o . Set C O N T s w i t c h t o L C L . 

p . R o t a t e T U N I N G k n o b e a c h d i r e c t i o n f r o m 
s e t f r e q u e n c y . 

q . Set C O N T s w i t c h t o R E M . 

V B F O O F F S E T H Z 
d i s p l a y i n d i c a t e s 
- 1 2 3 0 . 

V B F O O F F S E T H Z 
d i s p l a y i n d i c a t e s 
0 0 0 0 . 

V B F O O F F S E T H Z 
d i s p l a y i n d i c a t e s 
- 1 2 3 0 . 

C o u n t e r c l o c k w i s e 
c o u n t s d o w n , c l o c k 
w i s e c o u n t s u p . 

C h e c k i n p u t s . 

C h e c k a s s o c i a t e d 
p u l l - d o w n c i r c u i t . 

C h e c k U 1 8 , U 2 3 , U 2 6 , 
a n d a s s o c i a t e d 
c i r c u i t . 

C h e c k input t o P l - 1 3 
( L o g i c 1 = u p ; l o g i c 
0 = d o w n ) , if o k a y 
c h e c k U 1 7 a n d a s s o c i 
a t e d c i r c u i t . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
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6 . (Cont) r . R e p e a t s t e p s 6 . j t h r u 6 . q . at e a c h b e d 
f r e q u e n c y l i s t e d in c h a r t . 

V B F O O F F S E T H Z 
d i s p l a y i n d i c a t e s 
v b f o b e d f r e q u e n c y 
a p p l i e d in s t e p 6 . j . 
f o r s t e p s 6 . 1 a n d 
6 . o . V B F O O F F S E T 
H Z d i s p l a y i n d i c a t e s 
0 0 0 0 f o r s t e p 6 . m . 
S t e p 6 . p at - 9 9 9 0 
w i l l not count down 
a n d at + 9 9 9 9 w i l l not 
count u p . 

S a m e a s s t e p s 6 . j . 
thru 6 . q . 

7 . V b f o s y n t h e 
s i z e r faul t 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R t o O N . 
C O N T t o L C L . 
M O D E t o S S B / C W . 
B A N D W I D T H t o 1 6 . 
D I A L to F I N E . 
B F O to T U N E . 
A G C to O F F . 
R F G A I N t o fu l l c w . 

b . U s i n g T U N I N G k n o b s e t V B F O O F F S E T 
H Z t o 0 0 . 

c . M e a s u r e output at P l - 3 4 (vbfo s y n t h e 
s i z e r f a u l t ) . 

d . D i s c o n n e c t 4 5 0 - k H z r e f e r e n c e at J 2 . 

e . M e a s u r e output at P l - 3 4 . 

f. R e c o n n e c t 4 5 0 - k H z r e f e r e n c e at J 2 . 

g . M e a s u r e output at P l - 3 4 . 

h . R e p e a t s t e p s 7 . c t h r u 7 .g w i t h V B F O 
O F F S E T H Z at e a c h of t h e f o l l o w i n g 
s e t t i n g s : 

+ 7 7 7 0 
+ 3 3 3 0 
- 3 3 3 0 
- 7 7 7 0 

N M T 0 . 5 V d c . 

N L T + 3 . 0 V d c . 

N M T 0 . 5 V d c . 

S a m e a s s t e p s 7 . c 
t h r u 7 . g . 

C h e c k U 2 0 a n d 
a s s o c i a t e d c i r c u i t . 

S a m e a s s t e p 7 . c . 

S a m e a s s t e p 7 . c . 

S a m e a s s t e p 7 . c . 

8 . E x t e r n a l 
k e e p - a l i v e 

(Cont) 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to O N . 
C O N T to L C L . 
M O D E t o S S B / C W . 
B A N D W I D T H to 1 6 . 
D I A L t o F I N E . 
B F O to T U N E . 
A G C to O F F . 
R F G A I N to ful l c w . 
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8 . (Cont) b . A p p l y e x t e r n a l k e e p - a l i v e v o l t a g e (6 t o 
1 2 V d c ) t o r e a r p a n e l of unit at T B 3 - 4 (+) 
a n d T B 3 - 5 ( - ) . 

c . Set P W R t o of f . 

d . M e a s u r e d c v o l t a g e at c a p a c i t o r C 9 
p o s i t i v e (+) l e a d . 

e . R e m o v e e x t e r n a l k e e p - a l i v e v o l t a g e . 

7 . 0 ± 1 . 5 V d c . C h e c k C R 3 , C R 2 , Q l , 
a n d a s s o c i a t e d c i r c u i t . 

9 . I n t e r n a l k e e p -
a l i v e 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R t o O N . 
C O N T t o L C L . 
M O D E t o S S B / C W . 
B A N D W I D T H t o 1 6 . 
D I A L t o F I N E . 
B F O t o T U N E . 
A G C to O F F . 
R F G A I N to fu l l c w . 

b . U s i n g T U N I N G knob s e t V B F O O F F S E T 
H Z t o + 7 7 7 0 . 

c . Set B F O t o H O L D . 

d . Set P W R to off . 

e . A f t e r 5 m i n u t e s w i t h P W R off , s e t P W R 
t o o n . 

V B F O O F F S E T H Z 
d i s p l a y i n d i c a t e s 
+ 7 7 7 0 . 

C h e c k С 9 and 
a s s o c i a t e d c i r c u i t s . 

1 0 . T e s t c o m p l e t e a . S e t P W R s w i t c h off . 

b . D i s c o n n e c t e x t e r n a l p o w e r f r o m r e a r 
p a n e l . 

c . R e m o v e v bf o f r o m e x t e n d e r and e x t e n d e r 
f r o m u n i t . 

d . R e i n s t a l l v b f o in u n i t . 

e . If r e m o v e d in s e t u p , r e i n s t a l l p a r a l l e l 
input , p a r a l l e l o u t p u t , and s e r i a l i n t e r f a c e . 

f. R e i n s t a l l unit t o p c o v e r . 



4. ALIGNMENT/ADJUSTMENT. 

4,1 Voltage Adjustment 

a. Perform table 1, test 1 and test 2. 
b. Connect a dvm between bottom end of R28 and 

ground (TP1). 
c. Set front-panel controls as follows: 

PWR to on. 
CONT to LCL. 
MODE to SSB/CW. 
BANDWIDTH to 16. 
DIAL to FINE. 
BFO to TUNE. 
AGC to OFF. 
RF GAIN to full cw. 

d. Adjust R7 for 12.0 ±0.1 V dc at R28. 
e. Remove dvm. 

4.1 Oscillator Adjustments. 

Note 

To perform these adjustments, the oscillator 
can shield must be removed. Do not make 
these adjustments unless a repair has been 
made and necessary adjustment is indicated. 

4.2.1 Oscillator Adjustment. 

a. Perform table 1, test 2 and test 2. 
b. Adjust R30 and R37 to maximum cw position. 
c. Connect a helipot to C29, as shown in figure 5. 

TPA-I36I-OII 

Setup for Oscillator Adjustments 
Figure 5 



d. Connect a dvm to C29 (where helipot is con
nected.). . 

e. Apply a ground at bottom end of R13. 
f. Connect a frequency counter at Jl. 
g. Set front-panel controls as follows: 

PWR to on. 
CONT to LCL. 
MODE to SSB/CW. 
BANDWIDTH to 16. 
DIAL to FINE. 
BFO to TUNE. 
AGC to OFF. 
RF GAIN to full cw. 

i. Adjust the helipot for 5.5 ±0.1 V dc at C29. 
j . Adjust L9 for a frequency of 450.0 ±0.33 kHz at Jl. 

Tuning slug should be toward the top of L9. 

4.2.2 Frequency Range 

a. Adjust the helipot for 3.5 ±0.1 V dc at C29. Fre
quency should be 460.00 kHz minimum. 

b. Adjust the helipot for 7.3 ±0.1 V dc at C29. Fre
quency should be 440.00 kHz maximum. 

Note 

If step a or b is out of range, readjustment of 
L9 in the direction of the range error could 
correct the problem. If both steps a and b are 
out of range, repair is indicated. 

c. Remove helipot, dvm, and frequency counter. 
d. Remove R13 ground. 

4.3 Output Level 

a. Perform table 1, test 1 and test 2. 
b. Connect an rf voltmeter (with 50-ft load) to Jl. 
c. Set front-panel controls as follows: 

PWR to on. 
CONT to LCL 
MODE to SSB/CW. 
BANDWIDTH to 16. 
DIAL to FINE. 
BFO to TUNE. 
AGC to OFF. 
RF GAIN to full cw. 

d. Adjust R30 for 300 ±10 mV rms at Jl. 
e. Apply +5 V dc at TP4 (yellow). 
f. Adjust R37 for 300 ±10 mV rms at Jl. 
g. Remove +5 V dc from TP4. 
h. Remove rf voltmeter. 

5. REPAIR 

Repair of the vbfo is accomplished using the standard 
planar card repair procedures. Refer to the 
maintenance section of this instruction book for 
planar card repair procedures. 

6. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram (figure 
6). The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion are listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points at the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

COLLINS 
CIRCUIT C A R D / P A R T L A T E S T 
S U B A S S E M B L Y N U M B E R EFFECTIVITY 

Vbfo 638-6067-001 REV D 

17/18 



I 5 S T 8 9 10 11 12 13 14 15 16 
3C 31 32 33 34 3S 36 37 38 39 40 41 42 43 44 

19 20 21 22 Z3 24 25 26 27 28 
47 48 49 50 51 52 53 54 56 Ъ6 

T P A - 0 8 0 9 - 0 1 9 



P A R T S LIST PARTS LIST (Cont) P A R T S LIST (Cont) MODIFICATION HISTORY (Cont) 

REF 
DE8 DESCRIPTION 

COLLINS 
PART 
NUMBER 

USABLE 
ON 
CODE 

REF 
DES DESCRIPTION 

COLLINS 
PART 
NUMBER 

USABLE 
ON 
CODE 

COLLINS 

VBFO A4 438-4047-001 R27 
CR1 SEI1IC0ND DEVICE 1N3070 353-3083-000 R28 
CR2 SEMICOND DEVICE 1N3070 (A3) 353-3083-000 R29 
СЯ2 SEMICOND DEVICE 1N44S4 353-3444-010 R29 
CR3 SEMICOND DEVICE 1N3070 353-3083-000 R30 
CR4-CR10 SEMICOND DEVICE 1N4454 353-3444-010 R31 
CR11. SEMICOHD DEVICE 1N4454 (A3I 353-3644-010 R32 
CR12 R32 
CI CAPACITOR,FXD ELCTLT, 2.2UF, 20%, 25V 184-9102-220 RI3 

сг.сз CAPACITOR,FXD CER OIEL, 0.1UF, 10%, 100V 913-5019-440 R34 
C4 CAPACITOR,FXD ELCTLT, 2.2UF, 20/!, 25V 184-9102-220 R3S 
CS-C7 CAPACITOR,FXD ELCTLT, 330UF, PORM20Z, 20V 184-9117-040 R36 

c» CAPACITOR,FXD CER DIEL, 0.1UF, 10%, 100V (A3) 913-5019-440 R36 

c» CAPACITOR,FXD ELCTLT, 1UF, 20%, 35V 184-9102-350 R37 
CIO CAPACITOR,FXD CER DIEL, 0.1UF, 10Z, 100V 913-5019-440 R37 
C U NOT USED R38 
C12 CAPACITOR,FXD CER DIEL, 0.1UF, 10%. 100V 913-5019-440 R39 
C I ] CAPACITOR,FXD ELCTLT, 4.7UF, 20%, 35V 184-9102-390 R40 
CIA CAPACITOR,FXD ELCTLT, 22UF, 202, 10V 184-9102-080 R41 
C1S-C19 CAPACITOR,FXD CER DIEL, 0.1UF, 10Z, 100V 913-5019-440 R41 

его CAPACITOR,FXD ELCTLT, 15UF, 20Z, 20V 184-9102-180 R42.R43 
C21 CAPACITOR,FXD CER DIEL, 0.01UF, 10Z, 100V 913-5019-200 R44 

егг.сгз CAPACITOR,FXD CER DIEL, 0.1UF, 10Z, 100V 913-5019-440 R44 
С 24 CAPACITOR,FXD ELCTLT, 47UF, 20Z, 20V 184-9102-190 R45 
C25 CAPACITOR,FXD PLSTC DIEL, D.47UF, 5Z, 50V 933-1084-210 R46-R48 
C26.C27 CAPACITOR.FXD CER DIEL, 0.1UF, 10Z, 100V 913-5019-440 R49.R50 

сгв CAPACITOR,FXD PLSTC OIEL, 0.1UF, 10Z, 50V 933-1081-080 R49.RS0 
С29 CAPACITOR,FXD PLSTC DIEL, 0.047UF, 10Z, 50V 933-1043-500 R51-R53 
С30.С31 CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 184-9102-220 R54 

езг.езз CAPACITOR,FXD CER DIEL, 1000PF, 10Z, 200V 913-4018-000 R5S 
С34-С38 CAPACITOR,FXD CER DIEL, 0.1UF, 10Z, 100V 913-5019-440 R56 
сз9 CAPACITOR,FXD CER DIEL, 470PF, 10Z. 200V 913-4014-000 RS7 
С40-С42 CAPACITOR,FXD CER DIEL, 0.1UF, 10Z, 100V 913-5019-440 R58-R60 
С43 CAPACITOR.FXD ELCTLT, 22UF, 20%, 10V 184-9102-080 R61 
С44 CAPACITOR.FXD CER DIEL, 1000PF, 10Z. 200V 913-4018-000 •62 
С45.С44 CAPACITOR,FXD CER DIEL, 470PF, 10Z, 200V 913-4014-000 R62 
С47 CAPACITOR,FXD CER DIEL, 0.01UF, 10Z, 100V 913-5019-200 R63.R64 
С48 CAPACITOR,FXD ELCTLT, 47UF, 20%, 20V 184-9102-190 R65 
С«9 CAPACITOR,FXD CER DIEL, 1000PF, 10Z. 200V 913-4018-000 066 
С50 CAPACITOR,FXD CER DIE l , 0.1UF, 10Z, 100V 913-5019-440 R67 
С51,С52 CAPACITOR,FXD CER DIEL, 100PF, 10%, 200V 913-4006-000 R68-R70 
С53 CAPACITOR,FXD ELCTLT, 10UF, 20%. 25V 184-9102-240 TP1 
С54 CAPACITOR,FXD CER DIEL, 1000PF, 10Z, 200V 913-4018-000 TP2 
С55 CAPACITOR,FXD CER DIEL, 1000PF, 10Z, 200V (A2) 913-4018-000 TPS 
С56.С57 CAPACITOR,FXD CER DIEL, 100PF, 10Z, 200V 913-4006-000 TP4 
С5в CAPACITOR,FXD CER OIEL, 0.1UF, 10Z, 100V 913-5019-440 TPS 
С59 CAPACITOR,FXD ELCTLT, 10UF, 20%, 25V (A4) 184-9102-240 TP6 
С60 CAPACITOR,FXD CER DIEL, 0.1UF, 10Z, 100V (A5) 913-5019-440 TP7 
J1.JZ CONNECTOR >RCPT ELEC 357-7207-100 TPS 
L1 COIL.RF 33UH 240-2715-310 IPO 
L2.L3 COIL.RF 1UH 240-2715-130 Ul 
L4-L8 COIL.RF 10UH 240-2715-250 U2 
L4 COIL.RF.VAR 2.4 TO 3.6UH 240-2739-010 из 
L10.L11 COIL.RF 10UH 240-2715-250 U4 
L12 COIL.RF 1000UH 240-2715-490 US 
113 COIL.RF 330UH 240-2715-430 U6 
114. LIS COIL.RF 10UH 240-2715-250 U7 
Ql TRANSISTOR 2N4091 3S2-0759-010 U8 
92-45 TRANSISTOR 2N2222A 352-0661-020 U9 
06 TRANSISTOR 2N2907A 352-0551-010 U10 

97 TRANSISTOR 2N2222A 352-0661-020 Ul l 
98 SEMICOND DEVICE 2N3796 352-1018-010 U12 
49 TRANSISTOR 2N2369A 352-0596-030 U13.U14 
910-917 TRANSISTOR ZN2222A 352-0661-020 U1S 
Rl RESISTOR,FXD CMPSN, S3 OHMS, 10X, 1/4H 745-0695-000 U15 
кг RESISTOR,FXD CMPSN, 0.10MEGO, 10%, 1/4M (A3) 745-0821-000 U16 
иг RESISTOR,FXD CHPSN, 47K, 10Z, 1/4H 745-0809-000 U17 
R3 RESISTOR,FXD CHPSN, 0.15MEGO, 10Z, 1/4H (A3) 745-0827-000 U18 
R3 RESISTOR,FXD CMPSN, 33K, 10Z, 1/4И 745-0803-000 U19 
R4 RESISTOR,FXD CHPSN, 22K, 10Z, 1/4H (A3) 745-0797-000 U19 
R4 RESISTOR,FXD CHPSN, 27K, 10%, 1/4H 745-0800-000 U20 
RS RESISTOR,FXD FILM, 243 OHMS* IX, 1/вН (A4) 705-3600-670 U21 
R5 RESISTOR,FXD FILM, 226 OHMS, 1Z, 1/вЫ 705-0965-000 игг R6 RESISTOR,FXD FILM, 1.91K, IX, 1/8H 705-3605-130 игз 
R7 RESISTOR,VAR 200 OHMS, 20Z, 1/2M 382-0038-020 U24 
RS RESISTOR,FXD CHPSN, 0.10ME6O, 10Z, 1/4U 745-0821-000 U24 
R9 RESISTOR,FXD CHPSN, IK, 10%, 1/4H 745-0749-000 U25 
RIO RESISTOR,FXD CHPSN, 5.6K, 10%, 1/4H 745-0776-000 U26 
R l l RESISTOR,FXD CHPSN, 15K, 10Z, 1/4H 745-0791-000 иг 7 
R12 RESISTOR,FXD CHPSN, 100 OHMS, 10Z, 1/4H 74S-0713-000 U27 
R l l RESISTOR,FXD CHPSN, 15K, 10%, 1/4U 745-0791-000 ига 
R14 RESISTOR,FXD CHPSN, 5.6K, 10Z, 1/4M 745-0776-000 иг 9 
R15 RESISTOR,FXD CHPSN, 330 OHMS, 10Z, 1/4H 745-0731-000 изо R16 RESISTOR,FXD CHPSN, 10K, 10Z, 1/4H 745-0785-000 U31-U33 
R17 RESISTOR,FXD CHPSN, 6B OHMS, 10%, 1/4И 745-0707-000 U31-U33 
R18 RESISTOR,FXD CHPSN, 5.6K, 10Z, 1/4M 745-0776-000 U34 
R19 RESISTOR,FXD CHPSN, 1.5K, 10Z, 1/4Ы 745-0755-000 U35 
R20 RESISTOR,FXD CMPSN, 33 OHMS, 10Z. 1/4H 745-0695-000 U36 
R21 RESISTOR,FXD FILM, 14.7K, 1Z, 1/вЫ 705-1052-000 U37 
R22 RESISTOR,FXD FILM, 31.«К, IX, 1/8H 705-1068-000 U38 
R23 RESISTOR•FXD FILM, 44.4K, 1Z, 1/8И 705-1076-000 U39 
R24 RESISTOR,FXD CMPSN, 47K, 10Z, 1/4H 745-0809-000 UI9 
R25 RESISTOR,FXD CMPSN, J.9K, 10Z, 1/4H 7*5-0770-000 U40 
R26 RESISTOR,FXD CMPSN, IK, 10Z, 1/4U 745-0749-000 U40 
R27 RESISTOR,FXO CMPSN, 100 OHMS, 10Z, 1/4И (A4) 745-0713-000 U41 

RESISTOR,FXD CMPSN, 180 OHMS, 10Z, 1/4И 
RESISTOR.FXD FILM, 20.5K, 1Z, 1/вН 
RESISTOR,FXO CMPSN, 2.2K, 10Z, 1/4H (A4) 
RESISTOR,FXO CMPSN, 1.5K, 10Z, 1/4H 
RESISTOR,VAR IK, 20Z, 1/2U 
RESISTOR,FXD CMPSN, 27K, 10Z, 1/4H 

1/4H (A4) 
1/4U 
1/4U 
1/4H 

1/4И 
10Z, 1/4H (A4) 

680 OHMS, 10Z, 1/4И 
1/2H (A4) 

100 OHMS, 10Z, 1/4U 
10K, 10Z, 1/4U 
10K, 10Z. 1/4H (A4) 
1ИЕ60, 10Z, 1/4H 
1MEGO, 10Z, 1/4H 
1HEGO, 10Z, 1/4N (A4) 
56K, 10Z, 1/4U 
10K, 10Z, 1/4H 
1HEGO, 10%, 1/4H 
4.7K, 10Z, 1/4H (A4I 
0.10MEGO, 10Z, 1/4H 
1MEGO, 10Z, 1/4H 
0.10HEGO, 10Z, 1/4N 
1HEGO, 10Z, 1/4N 
0.10HEGO, 10Z, 1/4H 
0.10MESO, 10Z, 1/4N (A6) 
IK, 10Z, 1/4N 
100 OHMS, 10Z, 1/4Ы 
IK, 10%, 1/4U (A3) 
10K, 10Z, 1/4H 
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REF PART ON 
DE8 DESCRIPTION NUMBER CODE 

VR1 SEMICOND DEVICE 1N4625 IA3) 153-3591-490 
VR1 SEMICOND DEVICE 1N4104 353-3591-060 
VR2 SEMICOND OEVICE 1N4627 (A3) 353-3591-510 
VR3 SEMICOND DEVICE 1N75SA 353-2724-000 
VR4 SEHICOND DEVICE 1N5148A 922-6095-200 
VRS SEHICOND DEVICE 1N4625 351-3591-490 

REVISION 
IDENT 

DESCRIPTION OF REVISION AND 
REASON FOR CHANOE EFFECTIVITY 

A3 

MODIFICATION HISTORY 

REVISION 
IDENT 

DESCRIPTION OF REVISION AND 
REASON FOR CHANOE EFFECTIVITY 

(""Note I 

Changes A1 thru A4 may have been factory Installed 
in some units prior to REV B. Inspection of the 
unit will determine if these changes are Installed. 

VBFO sign latch circuit changed. Circuit was as shown 
In diagram below. 
Deleted U40. type F4013BPC. 
Changed U15 from type CD4081 BE to type MC14011 CP. 

External KAV (keep-alive voltage) circuit changed. 
Circuit was as shown in diagram below. 
Deleted: 
C8,0.1„F. 
VR2, type IN4627. 
Changed: 
CR2 from type IN3070 to type IN4454. 
R2lrom 100k»to47ku. 
R3 from 150kn to 33kn. 
R4from22knto27kQ. 
R82from1ksito10kfi. 
VR1 from type IN4625 to type IN4104 
Added: 
CR11,type IN4454. 
CR12,type IN4454. 
R71,88O0si. 

REV В 
and above 

P/0 P1 

REV В 

and above 

•15 V 
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clk im 
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ENBL P1-32 

- в 
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ENBL 
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10 \ 8 
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U13 

3 ' 

EXT 
KAV 

VBFO SIGN LATCH CIRCUIT 
PRIOR TO REV б 

•5 V DC 
KAV 

KEEP-ALIVE CIRCUIT PRIOR 
TO REV В 

<?ILTKEOI 

A2 Up/down circuit changed. Circuit was a shown In 

diagram below. Deleted C55,00pF 

REV В 

and above 

FROM 
U22B-4 

Changed: 
RS from 243n to 228n. 
R27 from 1 OOQ to 180n. 
R29 from 220011 to 15O0n. 
R32from33kato47ko. 
R38 from 820o to 8800. 
R37 from 200o variable to 1 ko variable. 
R41trom10kato1Mo. 
R44from1MotoSeka. 
R49from4700n to 100kn. 
R50 from 4700» to 100kn. 
U41, type МС14011 CP to U40, type MC14011CP 
Added: 
C59,10j,F. 
Ree, 1Mn. 
R87,58ko. 
R88,1M«. 
R89.1MO. 
R70.1MQ. 

Changed U19, U24, U27. U31, U32, U33. and U39 from 
type SN74LS190N to type 
Added C80,0.1 „F. 

Deleted RS7, WOkn from in series with U28-7 
and U5D-9. 

REV В 
and above. 

REV С 
end above. 

REVD 
and above. 

FROM U12A-3 
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37 LM3I7T SEE Ж 
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Receive Audio 
(635-0748-001) 

Rockwell 
International 

instructions 
Collins Telecommunications Products Division 2 ? 

° < 

? > 
О 9: 

Printed in USA 523-0767956-102211 
2nd Edition, 1 June 1978 

1st Revision, 1 January 1979 

1. DESCRIPTION 

Receive Audio 635-0748-001, shown in figure 1, is a 2-
layer planar card with a 56-pin edge-on connector (2 
layers, 28 pins each). 

The receive audio card consists of audio input 
switching circuits, channel A line audio amplifier, 
channel В line audio amplifier, headphone audio 
amplifier, speaker audio amplifier, and squelch con
trol circuits. 

2. PRINCIPLES OF OPERATION 

2.1 General 

The receive audio card receives audio inputs from AM 
audio, FM audio, SSB audio, ISB audio, or sidetone 
audio circuits. These inputs are switched to common 
line audio amplifiers and supplied through output 
audio circuits to other audio circuits, speakers, 
headphones, and performance monitors. 

The receive audio card also receives a level controlled 
speaker audio input and supplies a squelch/mute con
trolled speaker audio output. 

2.2 Audio Input Switching 
(Refer to figure 2.) 

Since the audio input switching circuits are identical 
for all modes, the following discussion centers on the 
AM af (audio) input switching. 

With an AM audio signal and an AM enable signal 
applied to bilateral switch U11D, AM audio is 
supplied through closed switch U11D to the input of 

the channel A audio amplifier. With a mute or rf xmt 
signal applied, the AM enable signal is removed. 
Switch U11D cannot be closed, and the AM audio 
signal is muted from the input of the channel A audio 
amplifier. 

TP5 -2342 -O I7 

Ul 
CO 

O» 
•"«I 
CO 
Ul 

RO 

Receive Audio 
Figure 1 
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Audio Input Simtching and Associated Amplifiers 
Figure 2 
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With a channel A sidetone signal and a sidetone 
enable signal applied to bilateral switch U11C, 
sidetone is applied through closed switch U11C to the 
input of the channel A audio amplifier. Note that 
sidetone and a sidetone enable signal are supplied 
only during transmit; thus the rf xmt signal is applied 
to all other audio input switching circuits and mutes 
these other audio signals. 

2.3 Line Audio Amplifiers 
(Refer to figure 2.) 

The line audio amplifiers consist of a channel A audio 
amplifier and a channel В audio amplifier. These two 

line audio amplifiers are identical in operation; thus 
the following paragraphs discuss only the channel A 
audio amplifier. 

An audio input to the channel A audio amplifier is 
amplified by Ul and supplied as three audio outputs: 
input to the speaker audio amplifier, input to the 
headphones audio amplifier, and input to the channel 
A line audio amplifier. 

The input to the channel A line audio amplifier is 
level controlled by the CH A LINE ADJ poten
tiometer and amplified by amplifiers U2, Ql, and Q2. 
The output of these amplifiers is supplied to perfor
mance monitor U3B and audio output transformer 



Tl. Audio output transformer Tl provides a balanced 
600-ohm audio output for external use. U3B provides 
an adjustable (METER ADJ potentiometer) dc^Level 
output to the channel A receive level meter to allow 
constant monitoring of the channel A audio output 
level. 

A speaker squelch signal can be applied from one of 
three sources; squelch enable input, af xmt input, or 
squelch control circuit. 

2.6 Squelch Control Circuit 
(Refer to figure 3.) 

2.4 Headphones Audio Amplifier 
(Refer to figure 2.) 

With an audio signal from the channel A input audio 
amplifier and a channel A receive phones enable 
signal applied, audio is supplied through closed 
bilateral switch U13D to headphones amplifier U7. 
The output of U7 is level controlled externally and 
supplies audio for an external headphone set. 

The channel В headphone audio circuit is identical to 
the channel A circuit. 

2.5 Speaker Audio Amplifier 
(Refer to figure 3.) 

With a speaker audio input signal applied to tran
sistor switch Q9 and the squelch signal removed from 
Q9, audio is supplied through a closed switch to 
speaker amplifier U8. 

When a squelch signal is applied to Q9, Q9 is opened 
and speaker audio is squelched. 

Squelch audio (or noise) signals are supplied at 
squelch low channel input amplifier U9A and squelch 
high channel input amplifier U9B. The squelch low-
channel signal is level detected by Q6 and applied to 
the inverting input of U10. The squelch high channel 
signal is level detected by R131 and Q7 and applied to 
the noninverting input of U10. When the output of Q7 
is lower than the output of Q6, a negative signal is 
applied from Ш0 to Q8. Q8 is closed and the squelch 
signal is removed from Q9. When the output of Q7 ex
ceeds the output of Q6, a positive signal is applied 
from U10 to Q8. Q8 is opened and the squelch signal is 
applied to Q9 (noise only or squelched audio con
dition). 

2.7 Operational Amplifier MC1741CP1 
(Refer to figure 4.) 

The MC1741CP1 is an operational amplifier designed 
for use as a summing amplifier, integrator, or 
amplifier with operating characteristics as a function 
of the external feedback components. 
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Figure 3 
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T P 5 - 2 2 8 6 - 0 1 3 

Operational Amplifier MC1741CP1 
Figure 4 
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I N P U T S I I 
A 31 

I N P U T S I I 
В < , 

•OUTPUT A 

O U T P U T В 

| _ M C 1 4 5 8 P l j 

C H A R A C T E R I S T I C S 
S U P P L Y V O L T A G E : V c c +18 V DC MAX 

V E E - 1 8 V DC MAX 
I N P U T D I F F V O L T A G E : +30 V MAX 
I N P U T COMMON MODE V O L T A G E : 

+15 V MAX (7) 
O U T P U T SHORT C I R C U I T D U R A T I O N : 

C O N T I N U O U S (Г) 
I N P U T R E S I S T A N C E : 300 KFL M I N . 2 . 0 МП MAX 

O U T P U T R E S I S T A N C E : 75П T Y P I C A L 
V O L T A G E G A I N : 15 M I N 

N O T E S : 

(7) FOR S U P P L Y V O L T A G E L E S S T H A N + 1 5 . 0 V , MAX I N P U T V O L T A G E 
E Q U A L T O S U P P L Y V O L T A G E , 

( i ) S U P P L Y V O L T A G E E Q U A L T O OR L E S S T H A N 15 V . 

T P 5 - 2 2 8 5 - 0 I 3 

Dual Operational Amplifier МСЦ58Р1 
Figure 5 

BYPASS 

I N P U T S ^ 

GND 

14 

1 I 

6 I 

I 3 

LM380N 

O U T P U T 

I 4 
l 5 

10 
GND 

I 11 

1 12 

C H A R A C T E R I S T I C S 

S U P P L Y V O L T A G E : +22 V DC MAX 
I N P U T D I F F V O L T A G E : ± 0 . 5 V MAX 
B A N D W I D T H : 100 k H z T Y P I C A L 
I N P U T R E S I S T A N C E : 150 k f l T Y P I C A L 

O U T P U T R E S I S T A N C E : 8П T Y P I C A L 
V O L T A G E G A I N : 40 M I N , 60 MAX 
O U T P U T V O L T A G E S W I N G : 14 V p - p T Y P I C A L 
O U T P U T POWER: 2 . 5 W M I N 

T P 5 - 2 2 8 4 - 0 1 3 

Audio Power Amplifier LM380N 
Figure 6 



2.8 Dual Operational Amplifier MC1458P1 
(Refer to figure 5.) 

The MC1458P1 consists of two operational amplifiers 
in one package designed for use as summing 
amplifiers, integrators, or amplifiers with operating 
characteristics as a function of the external feedback 
components. 

2.9 Audio Power Amplifier LM380N 
(Refer to figure 6.) 

The LM380N is an audio power amplifier with an in
ternal fixed gain of 34 dB. 

2.10 COS/MOS Quad Bilateral Switch 
CD4066 (Refer to figure 7.) 

CD4066 consists of four bilateral switches in one 
package. The CD4066 bilateral switches exhibit a low 
closed-switch impedance (60 to 360 я typical) and 
relative constant impedance (±5 a) over the full input 
signal range. 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the receive audio card are 

listed in the maintenance section of this instruction 
book. 

3.2 Testing 

The test procedures in table 1 check the total perfor
mance of the receive audio card. These test 
procedures permit isolation of a fault to a specific 
component or circuit when the results are used with 
the schematic to circuit trace the fault. 

4. ALIGNMENT/ADJUSTMENT 

4.1 Channel A Receive Line Amplifier 
Adjustment 

Adjustment of CH A RCV LINE ADJ (R28) is as 
follows: 

a. Perform test setup of table 1, test 1. 
b. Set front-panel MODE switch to AM. 
c. Connect an audio oscillator to Pl-35. 
d. Set the audio oscillator to 1000 Hz at 10-mV rms 

output. 
e. Connect a 600-fi load across CH A AUD OUT ter

minals. 
f. Connect an audio voltmeter across 600-fi load. 
g. Adjust CH A LINE ADJ (R28) for a 0-dB mW 

(+775-mV rms) reading on audio voltmeter. 

V r x ( + ) 

IN/OUT 

CONTROL 

IN/OUT 

CONTROL 

IN/OUT 

CONTROL 

IN/OUT 

CONTROL 

V S S <"> 

14 I 

13 I 

1 2 ' 

7 I 

SW 
—OTO-

SW В / 

—o<o-

SW C > 
—O-To-

SW C > 
—Or<O-

• O U T / I N 

• O U T / I N 

I 9 

HO 

O U T / I N 

O U T / I N 

T Y P I C A L C H A R A C T E R I S T I C S 

V r x T 0 

V S S V O L T S 
CONTROL 
V O L T S 

C L O S E D - S W I T C H 
IMPEDANCE 

T Y P I C A L 
O P E N -
S W I T C H 
IMPEDANCE 

V r x T 0 

V S S V O L T S 
CONTROL 
V O L T S 

T Y P I C A L MAX 

T Y P I C A L 
O P E N -
S W I T C H 
IMPEDANCE 

15 15 6 0 - 1 4 5 П 2 2 0 - 3 2 0 П 10 k f l 

10 10 8 9 - 1 9 0 П 4 0 0 - 5 5 0 П 10 k f l 

5 5 1 6 0 - 3 6 0 П 3 0 0 0 - 5 5 0 0 П 10 k f l 

N O T E : CONTROL V O L T A G E MUST E Q U A L V D D T O C L O S E 
S W I T C H . 
C O N T R O L V O L T A G E M U S T E Q U A L V s s T O O P E N 
S W I T C H . 

| CD4 CD4066 

T P 5 - 2 2 8 3 - O I 3 

COS/MOS Quad Bilateral Switch CD4O66 
Figure 7 
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1 . Setup a . R e m o v e t o p c o v e r o f unit c o n t a i n i n g 
the r e c e i v e audio that i s to b e t e s t e d . 

b . R e m o v e r e c e i v e a u d i o c a r d . I n s t a l l i t 
o n an e x t e n d e r c a r d and p l a c e i t in the 
u n i t . 

с Set unit L I N E S E L E C T O R s w i t c h to 1 1 5 
V . 

d . C o n n e c t unit to 1 1 5 - V а с p o w e r s o u r c e 
and s e t p o w e r o n . 

e . M e a s u r e d c v o l t a g e s b e t w e e n t h e 
f o l l o w i n g p i n s and g r o u n d ( T P 1 , b r o w n ) : 

P l - 2 3 
P I - 2 7 
P l - 6 
P l - 1 8 

+ 1 5 ± 1 . 0 V d c . 
+ 5 ± 0 . 5 V d c . 
- 1 5 ± 1 . 0 V d c . 
+ 1 8 ± 1 . 0 V d c . 

C h e c k a s s o c i a t e d 
p o w e r s u p p l y . 

2 . C h a n n e l A , 
l i n e a m p l i f i e r 
g a i n 

( C o n t ) 

a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 

b . C o n n e c t a n audio o s c i l l a t o r to P l - 3 5 . 

c . A d j u s t audio o s c i l l a t o r f o r 1 0 0 0 H z at 
10 m V r m s . 

d . C o n n e c t а 6 0 0 - Й l o a d a c r o s s C H A A U D 
O U T t e r m i n a l s . 

e . C o n n e c t an o s c i l l o s c o p e a c r o s s t h e 
6 0 0 - f i l o a d . 

f. A d j u s t R 2 8 f o r m a x i m u m output w i t h no 
v i s i b l e d i s t o r t i o n . 

g . C o n n e c t audio v o l t m e t e r a c r o s s 6 0 0 - Q 
l o a d . N o t e output l e v e l . 

h . A d j u s t R 2 8 f o r + 1 0 - d B m W output . 

i . Set f r o n t - p a n e l M O D E s w i t c h to 
S S B / C W . 

j . C o n n e c t t h e a u d i o o s c i l l a t o r to P l - 3 4 . 

k . Set audio o s c i l l a t o r f o r 1 0 0 0 H z at 
10 m V r m s . 

1. N o t e output l e v e l . 

| Note | 

S t e p s m t h r u p a r e a p p l i c a b l e 
o n l y i f r e c e i v e r h a s F M M O D E 
s w i t c h p o s i t i o n . 

N L T + 1 5 d B m W . 

R e f e r e n c e . 

+ 1 0 ± 1 d B m W . 

C h e c k Q l , Q 2 , U l , U 2 , 
and a s s o c i a t e d 
c i r c u i t s . 

If t o o h igh c h e c k 
U 1 1 D and a s s o c i a t e d 
c i r c u i t . 

If t o o l o w c h e c k U 1 1 A 
and a s s o c i a t e d 
c i r c u i t . 
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2 . (Cont ) m . C o n n e c t the audio o s c i l l a t o r to P l - 7 . 

n . Set f r o n t - p a n e l M O D E s w i t c h to F M . 

o . Set a u d i o o s c i l l a t o r f o r 1 0 0 0 H z at 1 0 
m V r m s . 

P- N o t e output l e v e l . + 1 0 ± 1 d B m W . C h e c k U 1 1 B and 
a s s o c i a t e d c i r c u i t . 

q- C o n n e c t an 8 0 0 - f i l o a d b e t w e e n P l - 5 
and g r o u n d . 

r . C o n n e c t the audio o s c i l l a t o r t o P l - 5 . 

s . A p p l y + 5 - V d c s i g n a l t o P l - 3 8 . 

t . Set a u d i o o s c i l l a t o r f o r 1 0 0 0 H z at 
1 0 m V r m s . 

u . Note output l e v e l . + 1 0 ± 1 d B m W . C h e c k U 1 1 C and 
a s s o c i a t e d c i r c u i t . 

V . R e m o t e +5 V d c f r o m P l - 3 8 . 

w . Set f r o n t - p a n e l M O D E s w i t c h to A M . 

X . C o n n e c t the audio o s c i l l a t o r t o P l - 3 5 . 

У- A d j u s t audio o s c i l l a t o r f o r 1 0 0 0 H z at 
1 0 m V r m s . 

z . A d j u s t R 2 8 f o r 0 - d B m W output l e v e l . 

3 . C h a n n e l A , a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 
f r e q u e n c y 
r e s p o n s e b . C o n n e c t an audio o s c i l l a t o r to P l - 3 5 . 

c . C o n n e c t a 6 0 0 - f i l o a d a c r o s s C H A A U D 
O U T t e r m i n a l s . 

d . C o n n e c t an audio v o l t m e t e r a c r o s s 6 0 0 - f i 
l o a d . 

e . A d j u s t audio o s c i l l a t o r f r o m 0 to 1 0 0 0 0 
H z w i t h a c o n s t a n t 1 0 - m V r m s output . 

f. N o t e m a x i m u m l e v e l and f r e q u e n c i e s U p p e r 1 d B f r e q u e n c y C h e c k Q l , Q 2 , U l , U 2 , 
a t point 1 d B b e l o w m a x i m u m l e v e l . N L T 8 0 0 0 H z , N M T a n d a s s o c i a t e d 

1 2 k H z . L o w e r 1 d B c i r c u i t s . 
f r e q u e n c y , N M T 
2 5 0 H z . 

4 . C h a n n e l A , tota l a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 
h a r m o n i c 
d i s t o r t i o n b . C o n n e c t an audio o s c i l l a t o r to P l - 3 5 . 

D . C o n n e c t а 6 0 0 - П l o a d a c r o s s C H A A U D 
( C o n t ) O U T t e r m i n a l s . 
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4 . (Cont) 

f. 

C o n n e c t d i s t o r t i o n a n a l y z e r a c r o s s 
6 0 0 - Й l o a d . 

A d j u s t audio o s c i l l a t o r to 3 0 0 H z at 
1 0 - m V r m s output . 

M e a s u r e t o t a l h a r m o n i c d i s t o r t i o n 
u s i n g d i s t o r t i o n a n a l y z e r . 

g . R e p e a t s t e p f wi th audio o s c i l l a t o r s e t at : 

1 0 0 0 H z 
6 0 0 0 H z 

N M T 3 % . 

N M T 0 . 5 % . 
N M T 0 . 5 % . 

C h e c k b y p a s s and d c 
b l o c k i n g c a p a c i t o r s . 

S a m e a s s t e p f. 

5 . C h a n n e l B , 
l i n e a m p l i f i e r 
g a i n 

a . Set f r o n t - p a n e l M O D E s w i t c h to I S B . 

b . C o n n e c t an audio o s c i l l a t o r to P l - 5 0 . 

с A d j u s t audio o s c i l l a t o r f o r 1 0 0 0 H z at 
10 m V r m s . 

d . C o n n e c t a 6 0 0 - f i l o a d a c r o s s C H В 
A U D O U T t e r m i n a l s . 

e . C o n n e c t an o s c i l l o s c o p e a c r o s s the 
6 0 0 - f i l o a d . 

f. A d j u s t R 6 5 f o r m a x i m u m output with no 
v i s i b l e d i s t o r t i o n . 

g . Note output l e v e l . 

h . A d j u s t R 6 5 f o r + 1 0 - d B m W output . 

i . C o n n e c t an 8 0 0 - f l l o a d b e t w e e n P l - 2 2 
and g r o u n d . 

j . C o n n e c t the audio o s c i l l a t o r to P l - 2 2 . 

k . A p p l y + 5 - V dc s i g n a l to P l - 3 8 . 

1. Set a u d i o o s c i l l a t o r f o r 1 0 0 0 H z at 10 
m V r m s . 

m . N o t e output l e v e l . 

N L T 15 d B m W . 

+ 1 0 ± 1 d B m W . 

(Cont) 

n . R e m o v e +5 V d c f r o m P l - 3 8 . 

o . C o n n e c t the audio o s c i l l a t o r to P l - 5 0 . 

C h e c k 0 4 , Q 5 , U 4 , U 5 , 
a n d a s s o c i a t e d 
c i r c u i t s . 

If t o o h igh c h e c k U 1 2 B 
and a s s o c i a t e d 
c i r c u i t s . 

If t o o l o w c h e c k U 1 2 C 
and a s s o c i a t e d 
c i r c u i t s . 
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5 . (Cont ) p . A d j u s t audio o s c i l l a t o r f o r 1 0 0 0 H z at 
10 m V r m s . 

q . A d j u s t R 6 5 f o r 0 - d B m W output l e v e l . 

6 . C h a n n e l B , 
f r e q u e n c y 
r e s p o n s e 

a . Set f r o n t - p a n e l M O D E s w i t c h to I S B . 

b . C o n n e c t an audio o s c i l l a t o r to P l - 5 0 . 

c . C o n n e c t a 600-S2 l o a d a c r o s s C H В A U D 
O U T t e r m i n a l s . 

d . C o n n e c t an audio v o l t m e t e r a c r o s s 
6 0 0 - f i l o a d . 

e . A d j u s t audio o s c i l l a t o r f r o m 0 to 10 0 0 0 
H z w i t h a c o n s t a n t 1 0 - m V r m s output . 

f. N o t e m a x i m u m l e v e l and f r e q u e n c i e s at 
point 1 d B b e l o w m a x i m u m l e v e l . 

U p p e r 1 d B f r e q u e n c y 
N L T 8 0 0 0 H z , N M T 
1 2 k H z . L o w e r 1 d B 
f r e q u e n c y , N M T 
2 5 0 H z . 

C h e c k Q 4 , Q 5 , U 4 , 
U 5 , and a s s o c i a t e d 
c i r c u i t . 

7 . C h a n n e l B , 
t o t a l h a r m o n i c 
d i s t o r t i o n 

a . Set f r o n t - p a n e l M O D E s w i t c h to I S B . 

b . C o n n e c t an audio o s c i l l a t o r to P l - 5 0 . 

c . C o n n e c t a 6 0 0 - f i l o a d a c r o s s C H В A U D 
O U T t e r m i n a l s . 

d . C o n n e c t a d i s t o r t i o n a n a l y z e r a c r o s s 
6 0 0 - t t l o a d . 

e . A d j u s t a u d i o o s c i l l a t o r to 3 0 0 H z at 
1 0 - m V r m s output . 

f. M e a s u r e t o t a l h a r m o n i c d i s t o r t i o n u s i n g 
d i s t o r t i o n a n a l y z e r . 

g . R e p e a t s t e p f w i t h audio o s c i l l a t o r s e t a t : 

1 0 0 0 H z 
6 0 0 0 H z 

N M T 3 % . 

N M T 0 . 5 % . 
N M T 0 . 5 % . 

C h e c k b y p a s s and d c 
b l o c k i n g c a p a c i t o r s . 

| S a m e a s s t e p f. 

8 . H e a d p h o n e 
a m p l i f i e r , g a i n 

(Cont ) 

a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 

b . C o n n e c t an audio o s c i l l a t o r to P l - 3 5 . 

c . C o n n e c t a d i s t o r t i o n a n a l y z e r to P l - 1 2 . 

d . A d j u s t audio o s c i l l a t o r to 1 0 0 0 H z a t 
1 0 - m V r m s output . 

e . Set f r o n t p a n e l P H O N E S l e v e l c o n t r o l 
to m i n i m u m . 
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8 . (Cont ) f. Set f r o n t - p a n e l P H O N E S s w i t c h to 
C H A . 

g . N o t e that a n e g l i g i b l e audio output i s N L T 3 0 d B b e l o w 
p r e s e n t on the audio v o l t m e t e r . l e v e l o f s t e p i . 

h . Set f r o n t - p a n e l P H O N E S l e v e l c o n t r o l 
to m a x i m u m . 

i . Note l e v e l o n the audio v o l t m e t e r . N L T + 1 5 d B m W . C h e c k U 1 3 D , U 7 , 
and a s s o c i a t e d 
c i r c u i t s . 

J- Set f r o n t - p a n e l M O D E s w i t c h to I S B . 

k . C o n n e c t the a u d i o o s c i l l a t o r t o P l - 5 0 . 

1. A d j u s t a u d i o o s c i l l a t o r to 1 0 0 0 H z at 1 0 -
m V r m s output . 

m . Set f r o n t - p a n e l P H O N E S s w i t c h to 
C H B . 

n . N o t e l e v e l o n the audio v o l t m e t e r . N L T + 1 5 d B m W . C h e c k U 1 3 B and 
a s s o c i a t e d c i r c u i t s . 

9 . H e a d p h o n e a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 
a m p l i f i e r , 
f r e q u e n c y b . C o n n e c t an audio o s c i l l a t o r to P l - 3 5 . 
r e s p o n s e 

c . C o n n e c t an audio v o l t m e t e r to P l - 1 2 . 

d . Set f r o n t - p a n e l P H O N E S l e v e l c o n t r o l 
to m i d r a n g e . 

e . Set f r o n t - p a n e l P H O N E S s w i t c h to 
С Н А . 

f. A d j u s t audio o s c i l l a t o r f r o m 0 to 1 0 0 0 0 
H z w i t h a c o n s t a n t 1 0 - m V r m s output . 

g- N o t e m a x i m u m output l e v e l and f r e  U p p e r 1 - d B f r e q u e n c y C h e c k U7 and 
q u e n c i e s a t point 1 d B b e l o w m a x i m u m N L T 6 0 0 0 H z . a s s o c i a t e d c i r c u i t s . 
l e v e l . L o w e r 1 - d B f r e 

q u e n c y , N L T 2 5 0 H z . 

1 0 . H e a d p h o n e a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 
a m p l i f i e r , 
t o t a l h a r m o n i c b . C o n n e c t an audio o s c i l l a t o r to P l - 3 5 . 
d i s t o r t i o n 

c . C o n n e c t a d i s t o r t i o n a n a l y z e r to P l - 1 2 . 

d . Set f r o n t - p a n e l P H O N E S s w i t c h t o C H A . 

e . A d j u s t audio o s c i l l a t o r to 1 0 0 0 H z at 
(Cont ) 1 0 - m V r m s output . 
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1 0 . (Cont) f. A d j u s t f r o n t - p a n e l P H O N E S l e v e l c o n t r o l 
f o r 0 ± 1 d B m W at P I - 1 2 . 

g . M e a s u r e t o t a l h a r m o n i c d i s t o r t i o n N M T 0 . 5 % . C h e c k b y p a s s and d c 
u s i n g d i s t o r t i o n a n a l y z e r . b l o c k i n g c a p a c i t o r s . 

1 1 . S p e a k e r a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 
a m p l i f i e r , g a i n 

b . S e t f r o n t - p a n e l S P K R s w i t c h to C H A . 

c . C o n n e c t an audio o s c i l l a t o r t o P l - 3 5 . 

d . C o n n e c t an audio v o l t m e t e r b e t w e e n 
P l - 1 9 and P l - 1 7 . 

e . A d j u s t a u d i o o s c i l l a t o r to 1 0 0 0 H z at 
1 0 - m V r m s output . 

f. Set S Q U E L C H c o n t r o l to off ( fully c c w ) . 

g . I n c r e a s e f r o n t - p a n e l A F G A I N c o n t r o l 
unti l d i s t o r t i o n a n a l y z e r i n d i c a t e s 
4 V r m s . 

h . M e a s u r e d i s t o r t i o n u s i n g the d i s t o r t i o n N M T 3 % . C h e c k U8 and 
a n a l y z e r . a s s o c i a t e d c i r c u i t s . 

i . Set f r o n t - p a n e l M O D E s w i t c h to I S B . 

j - Set f r o n t - p a n e l S P K R s w i t c h to 
C H B . 

k . C o n n e c t an audio o s c i l l a t o r to P l - 5 0 . 

1. A d j u s t A F G A I N c o n t r o l unt i l d i s t o r t i o n 
a n a l y z e r i n d i c a t e s 4 V r m s . 

m . M e a s u r e d i s t o r t i o n u s i n g the d i s t o r t i o n N M T 3 % . S a m e a s s t e p h . 
a n a l y z e r . 

S a m e a s s t e p h . 

1 2 . S p e a k e r a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 
a m p l i f i e r , 
f r e q u e n c y b . Set f r o n t - p a n e l S P K R s w i t c h to C H A . 
r e s p o n s e 

c . C o n n e c t an audio o s c i l l a t o r to P l - 3 5 . 

d . C o n n e c t an audio v o l t m e t e r b e t w e e n 
P l - 1 9 a n d P l - 1 7 . 

e . Set S Q U E L C H c o n t r o l t o off ( ful ly c c w ) . 

f. A d j u s t audio o s c i l l a t o r to 1 0 0 0 H z at 
1 0 - m V r m s output . 

g- A d j u s t A F G A I N c o n t r o l f o r 0 . 5 V r m s a s 
i n d i c a t e d o n audio v o l t m e t e r . 

h . A d j u s t a u d i o o s c i l l a t o r f r o m 0 to 1 0 0 0 0 
( C o n t ) H z . 
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1 2 . (Cont) i . N o t e m a x i m u m output l e v e l and U p p e r 1 d B f r e  C h e c k Q 9 , U 8 , 
f r e q u e n c i e s at point 1 d B b e l o w q u e n c y , N L T 6 0 0 0 a n d a s s o c i a t e d 
m a x i m u m l e v e l . H z . L o w e r 1 d B c i r c u i t . 

f r e q u e n c y , N M T 
2 5 0 H z . 

1 3 . S p e a k e r a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 
a m p l i f i e r , t o t a l 
h a r m o n i c b . Set f r o n t - p a n e l S P K R s w i t c h t o C H A . 
d i s t o r t i o n 

c . C o n n e c t an audio o s c i l l a t o r to P l - 3 5 . 

d . C o n n e c t a d i s t o r t i o n a n a l y z e r b e t w e e n 
P l - 1 9 and P l - 1 7 . 

e . Set S Q U E L C H c o n t r o l t o of f ( fully c c w ) . 

f. A d j u s t audio o s c i l l a t o r to 1 0 0 0 H z at 
1 0 - m V r m s o u t p u t s . 

g- A d j u s t f r o n t - p a n e l A F G A I N c o n t r o l 
unti l d i s t o r t i o n a n a l y z e r i n d i c a t e s 
4 V r m s . 

h . M e a s u r e t o t a l h a r m o n i c d i s t o r t i o n u s i n g N M T 3 % . C h e c k b y p a s s and d c 
d i s t o r t i o n a n a l y z e r . b l o c k i n g c a p a c i t o r s . 

1 4 . S q u e l c h a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 

b . Set f r o n t - p a n e l S P K R s w i t c h to C H A . 

c . C o n n e c t audio o s c i l l a t o r to P l - 3 5 . 

d . C o n n e c t an audio v o l t m e t e r b e t w e e n 
P l - 1 9 and P l - 1 7 . 

e . Set f r o n t - p a n e l S Q U E L C H c o n t r o l o n 
(away f r o m ful ly c c w ) . 

f. A d j u s t t h e s q u e l c h t h r e s h o l d f o r 
m i n i m u m r e s i s t a n c e ( S Q U E L C H c o n t r o l 
n e a r ful l c c w ) . 

g- Set a u d i o o s c i l l a t o r to 5 0 0 H z at 1 0 -
m V r m s output . 

h . Set A F G A I N c o n t r o l f o r 0 . 5 V r m s a s 
i n d i c a t e d b y audio v o l t m e t e r . 

i . S l o w l y i n c r e a s e a u d i o o s c i l l a t o r B e t w e e n 6 0 0 and If t o o l o w , c h e c k 
f r e q u e n c y unt i l audio output i s s q u e l c h e d . 2 5 0 0 H z . Q 7 , U 9 B , and 
Note f r e q u e n c y . a s s o c i a t e d c i r c u i t . 

If t o o h i g h , c h e c k 
Q 6 , U 9 A , and 

(Cont ) a s s o c i a t e d c i r c u i t . 
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1 4 . (Cont ) j . R e t u r n a u d i o o s c i l l a t o r to 5 0 0 H z and 
n o t e that audio output r e t u r n s . 

k . Q u i c k l y s w i t c h f r o m 5 0 0 to 3 0 0 0 H z 
a u d i o and n o t e t i m e r e q u i r e d for 
a u d i o to s q u e l c h . 

N M T 3 s e c o n d s . C h e c k Q 7 , U 9 B , U 1 0 , 
Q 8 , and a s s o c i a t e d 
c i r c u i t . 

1 5 . C h a n n e l A , 
p e r f o r m a n c e 
m o n i t o r 

a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 

b . C o n n e c t an audio o s c i l l a t o r to P l - 3 5 . 

c . C o n n e c t a d v m to P I - 2 . 

d . Set a u d i o o s c i l l a t o r to 1 0 0 0 H z at 1 0 -
m V r m s output . 

e . N o t e d v m r e a d i n g . 

f. D e c r e a s e audio o s c i l l a t o r output b y 
1 0 d B . 

g . N o t e d v m r e a d i n g . 

N M T 0 . 5 V d c . 

N L T + 3 . 0 V d c . 

C h e c k U 3 A , Q 1 0 , 
and a s s o c i a t e d 
c i r c u i t s . 

S a m e a s s t e p e . 

1 6 . C h a n n e l B , 
p e r f o r m a n c e 
m o n i t o r 

a . Set f r o n t - p a n e l M O D E s w i t c h to I S B . 

b . C o n n e c t an audio o s c i l l a t o r to P l - 5 0 . 

c . C o n n e c t a d v m t o P l - 5 1 . 

d . Set a u d i o o s c i l l a t o r to 1 0 0 0 H z at 
1 0 - m V r m s output 

e . N o t e d v m r e a d i n g . 

f. D e c r e a s e a u d i o o s c i l l a t o r output b y 
1 0 d B . 

g . N o t e d v m r e a d i n g . 

N M T 0 . 5 V d c . 

N L T + 3 . 0 V d c . 

C h e c k U 6 B , Q l l , 
and a s s o c i a t e d 
c i r c u i t s . 

S a m e a s s t e p e . 

1 7 . C h a n n e l A 
r e c e i v e m e t e r 

(Cont) 

a . Set f r o n t p a n e l M O D E s w i t c h to A M . 

b . C o n n e c t an audio o s c i l l a t o r to P l - 3 5 . 

c . C o n n e c t a 6 0 0 - f i l o a d b e t w e e n C H A 
A U D O U T t e r m i n a l s . 

d . Set f r o n t - p a n e l M E T E R s w i t c h to C H A 
A F ( + 3 F S ) . 

e . Set a u d i o o s c i l l a t o r to 1 0 0 0 H z a t 1 0 -
m V r m s output . 

f. N o t e f r o n t - p a n e l m e t e r r e a d i n g . SB 0 d B m W . A d j u s t p e r p a r a g r a p h 
4 . 3 . C h e c k U 3 B a n d 
a s s o c i a t e d c i r c u i t . 
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1 7 . (Cont) g- D e c r e a s e audio o s c i l l a t o r output b y 
1 0 d B . 

h . N o t e f r o n t - p a n e l m e t e r r e a d i n g . — - 1 0 d B m W . S a m e a s s t e p e . 

1 8 . C h a n n e l B , a . Set f r o n t - p a n e l M O D E s w i t c h to I S B . 
r e c e i v e m e t e r 

b . C o n n e c t a n audio o s c i l l a t o r to P l - 5 0 . 

c . C o n n e c t a 6 0 0 - f t l o a d b e t w e e n C H В 
A U D O U T t e r m i n a l s . 

d . Set f r o n t - p a n e l M E T E R s w i t c h t o C H В 
A F ( + 3 F S ) . 

e . Set a u d i o o s c i l l a t o r t o 1 0 0 0 H z at 1 0 -
m V r m s output . 

f. N o t e f r o n t - p a n e l m e t e r r e a d i n g . as 0 d B m W . A d j u s t p e r p a r a g r a p h 
4 . 4 . C h e c k U 6 A and 
a s s o c i a t e d c i r c u i t . 

g . D e c r e a s e a u d i o o s c i l l a t o r output b y 

1 0 d B . 

h . N o t e f r o n t - p a n e l m e t e r r e a d i n g . as - 1 0 d B m W . S a m e a s s t e p e . 

1 9 . R f t r a n s m i t a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 

b . C o n n e c t an audio o s c i l l a t o r to P l - 3 5 . 

c . Set f r o n t - p a n e l M E T E R s w i t c h t o C H 
A A F ( + 3 F S ) . 

d . Set a u d i o o s c i l l a t o r to 1 0 0 0 H z at 
1 0 - m V r m s output . 

e . R e f e r e n c e f r o n t - p a n e l m e t e r r e a d i n g . R e f e r e n c e . 

f. A p p l y a + 5 - V d c s i g n a l at P l - 4 1 . • 

g . Note f r o n t - p a n e l m e t e r r e a d i n g . No d e f l e c t i o n . C h e c k Q 3 , C R 2 , U 1 1 D , 
and a s s o c i a t e d c i r c u i t . 

h . R e m o v e +5 V d c f r o m P l - 4 1 . 

i . N o t e f r o n t - p a n e l m e t e r r e a d i n g . S t e p e r e f e r e n c e . 

j - Set f r o n t - p a n e l M O D E s w i t c h to S S B / C W 
( r e c e i v e r ) o r U S B ( r e c e i v e r - e x c i t e r ) . 

k . R e m o v e audio o s c i l l a t o r f r o m P l - 3 5 
and c o n n e c t i t to P l - 3 4 ( s a m e 1 0 - m V 
o u t p u t ) . 

(Cont) 1. R e f e r e n c e f r o n t - p a n e l m e t e r r e a d i n g . R e f e r e n c e . 

и 
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1 9 . (Cont) m . A p p l y a + 5 - V d c s i g n a l at P l - 4 1 . 

n . N o t e f r o n t - p a n e l m e t e r r e a d i n g . No d e f l e c t i o n . C h e c k C R 4 , U 1 1 A , 
and a s s o c i a t e d 
c i r c u i t . 

o . R e m o v e + 5 V dc f r o m P l - 4 1 . 

P- N o t e f r o n t - p a n e l m e t e r r e a d i n g . S t e p 1 r e f e r e n c e . 

q- A p p l y + 5 - V dc s i g n a l at P l - 1 0 . 

r . R e m o v e audio o s c i l l a t o r f r o m P l - 3 4 and 
c o n n e c t it to P l - 7 ( s a m e 1 0 - m V output ) . 

s . R e f e r e n c e f r o n t - p a n e l m e t e r r e a d i n g . R e f e r e n c e . 

t . A p p l y a + 5 - V d c s i g n a l at P l - 4 1 . 

u . N o t e f r o n t - p a n e l m e t e r r e a d i n g . No d e f l e c t i o n . C h e c k C R 6 , U 1 1 B , and 
a s s o c i a t e d c i r c u i t . 

V. R e m o v e +5 V d c f r o m P l - 4 1 . 

w . N o t e f r o n t - p a n e l m e t e r r e a d i n g . Step s r e f e r e n c e . 

X. R e m o v e + 5 V d c f r o m P l - 1 0 . 

y . A p p l y + 5 V d c f r o m P l - 3 8 . 

z . R e m o v e audio o s c i l l a t o r f r o m P l - 7 
and c o n n e c t it to P l - 5 ( s a m e 1 0 - m V 
o u t p u t ) . 

a a . R e f e r e n c e f r o n t - p a n e l m e t e r r e a d i n g . R e f e r e n c e . 

a b . A p p l y a + 5 - V d c s i g n a l at P l - 4 1 . 

a c . N o t e f r o n t - p a n e l m e t e r r e a d i n g . S t e p aa r e f e r e n c e . C h e c k f o r s h o r t s o r 
u n a u t h o r i z e d 
m o d i f i c a t i o n . 

a d . R e m o v e + 5 V d c f r o m P l - 4 1 . 

a e . Note f r o n t - p a n e l m e t e r r e a d i n g . S t e p aa r e f e r e n c e . 

af . R e m o v e +5 V d c f r o m P l - 3 8 . 

a g . Set f r o n t - p a n e l M O D E s w i t c h to I S B . 

a h . R e m o v e audio o s c i l l a t o r f r o m P l - 5 and 
c o n n e c t it to P l - 5 0 ( s a m e 1 0 - m V output ) . 

a i . R e f e r e n c e f r o n t - p a n e l m e t e r r e a d i n g . R e f e r e n c e . 

(Cont ) a j . A p p l y a + 5 - V d c s i g n a l at P l - 4 1 . 
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1 9 . (Cont) a k . N o t e f r o n t - p a n e l m e t e r r e a d i n g . N o d e f l e c t i o n . C h e c k C R 1 2 , U 1 2 B , 
and a s s o c i a t e d 
c i r c u i t . 

a l . R e m o v e + 5 V d c f r o m P l - 4 1 . 

a m . N o t e f r o n t - p a n e l m e t e r r e a d i n g . Step ai r e f e r e n c e . 

a n . A p p l y + 5 - V d c s i g n a l to P l - 3 8 . 

a o . R e m o v e audio o s c i l l a t o r f r o m P l - 5 0 
and c o n n e c t it to P l - 2 2 ( s a m e 1 0 - m V 
output ) . 

a p . R e f e r e n c e f r o n t - p a n e l m e t e r r e a d i n g . R e f e r e n c e . 

a q . A p p l y a +5 V d c s i g n a l at P l - 4 1 . 

a r . Note f r o n t - p a n e l m e t e r r e a d i n g . S t e p a p r e f e r e n c e . S a m e a s s t e p a c . 

a s . R e m o v e + 5 V d c f r o m P l - 4 1 . 

a t . N o t e f r o n t - p a n e l m e t e r r e a d i n g . Step a p r e f e r e n c e . 

2 0 . M u t e a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 

b . C o n n e c t an audio o s c i l l a t o r to P l - 3 5 . 

c . Set f r o n t - p a n e l M E T E R s w i t c h to C H 
A A F ( + 3 F S ) . 

d . Set a u d i o o s c i l l a t o r to 1 0 0 0 H z at 1 0 - m V 
r m s output . 

e . R e f e r e n c e f r o n t - p a n e l m e t e r r e a d i n g . R e f e r e n c e . 

f. A p p l y a g r o u n d s i g n a l at P l - 1 3 . 

g . N o t e f r o n t - p a n e l m e t e r r e a d i n g . N o d e f l e c t i o n . C h e c k C R 1 and 
a s s o c i a t e d c i r c u i t . 

h . R e m o v e g r o u n d f r o m P l - 1 3 . 

i . N o t e f r o n t - p a n e l m e t e r r e a d i n g . S t e p e r e f e r e n c e . 

J- Set f r o n t - p a n e l M O D E s w i t c h to S S B / C W 
( r e c e i v e r ) o r U S B ( r e c e i v e r - e x c i t e r ) . 

k . R e m o v e audio o s c i l l a t o r f r o m P l - 3 5 
and c o n n e c t i t to P l - 3 4 ( s a m e 1 0 - m V 
output ) . 

1. R e f e r e n c e f r o n t - p a n e l m e t e r r e a d i n g . R e f e r e n c e . 

m . A p p l y a g r o u n d s i g n a l at P l - 1 3 . 

n . N o t e f r o n t - p a n e l m e t e r r e a d i n g . N o d e f l e c t i o n . C h e c k C R 3 and 
( C o n t ) a s s o c i a t e d c i r c u i t . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

2 0 . (Cont) o . R e m o v e g r o u n d f r o m P l - 1 3 . 

P- Note f r o n t - p a n e l m e t e r r e a d i n g . S t e p 1 r e f e r e n c e . 

q- A p p l y + 5 - V dc s i g n a l at P l - 1 0 . 

r . R e m o v e audio o s c i l l a t o r f r o m P l - 3 4 and 
c o n n e c t it to P l - 7 ( s a m e 1 0 - m V output ) . 

s . R e f e r e n c e f r o n t - p a n e l m e t e r r e a d i n g . R e f e r e n c e . 

t . A p p l y a g r o u n d s i g n a l at P l - 1 3 . 

u . N o t e f r o n t - p a n e l m e t e r r e a d i n g . N o d e f l e c t i o n . C h e c k C R 5 and 
a s s o c i a t e d c i r c u i t . 

V. R e m o v e g r o u n d f r o m P l - 1 3 . 

w . N o t e f r o n t - p a n e l m e t e r r e a d i n g . S t e p s r e f e r e n c e . 

X. R e m o v e +5 V d c f r o m P l - 1 0 . 

y . A p p l y + 5 - V d c s i g n a l to P I - 3 8 . 

z . R e m o v e audio o s c i l l a t o r f r o m P l - 7 and 
c o n n e c t it to P l - 5 ( s a m e 1 0 - m V output ) . 

a a . R e f e r e n c e f r o n t p a n e l m e t e r r e a d i n g . R e f e r e n c e . 

a b . A p p l y a g r o u n d s i g n a l at P l - 1 3 . 

a c . N o t e f r o n t - p a n e l m e t e r r e a d i n g . S t e p aa r e f e r e n c e . C h e c k f o r s h o r t s o r 
u n a u t h o r i z e d 
m o d i f i c a t i o n s . 

a d . R e m o v e g r o u n d f r o m P l - 1 3 . 

a e . N o t e f r o n t - p a n e l m e t e r r e a d i n g . S t e p aa r e f e r e n c e . 

af . R e m o v e + 5 V d c f r o m P I - 3 8 . 

a g . Set f r o n t - p a n e l M O D E s w i t c h to I S B . 

a h . R e m o v e audio o s c i l l a t o r f r o m P l - 5 and 
c o n n e c t it t o P l - 5 0 ( s a m e 1 0 - m V output ) . 

a i . R e f e r e n c e f r o n t - p a n e l m e t e r r e a d i n g . R e f e r e n c e . 

a j - A p p l y a g r o u n d s i g n a l t o P l - 1 3 . 

a k . N o t e f r o n t - p a n e l m e t e r r e a d i n g . N o d e f l e c t i o n . C h e c k C R 1 1 and 
a s s o c i a t e d c i r c u i t . 

a l . R e m o v e g r o u n d f r o m P l - 1 3 . 

a m . N o t e f r o n t - p a n e l m e t e r r e a d i n g . S t e p ai r e f e r e n c e . 

(Cont ) a n . A p p l y + 5 - V d c s i g n a l t o P l - 3 8 . 
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2 0 . (Cont) a o . R e m o v e audio o s c i l l a t o r f r o m P l - 5 0 
and c o n n e c t i t to P l - 2 2 ( s a m e 1 0 - m V 
output ) . 

a p . R e f e r e n c e f r o n t - p a n e l m e t e r r e a d i n g , 

a q . A p p l y a g r o u n d s i g n a l at P l - 1 3 . 

a r . N o t e f r o n t - p a n e l m e t e r r e a d i n g . 

a s . R e m o v e g r o u n d f r o m P l - 1 3 . 

a t . N o t e f r o n t - p a n e l m e t e r r e a d i n g . 

R e f e r e n c e . 

S t e p a p r e f e r e n c e . 

S tep a p r e f e r e n c e . 

C h e c k f o r s h o r t s o r 
u n a u t h o r i z e d 
m o d i f i c a t i o n s . 

2 1 . A f t r a n s m i t a . Set f r o n t - p a n e l M O D E s w i t c h to A M . 

b . Set f r o n t - p a n e l S P K R s w i t c h to C H A . 

c . C o n n e c t an audio o s c i l l a t o r to P l - 3 5 . 

d . C o n n e c t an audio v o l t m e t e r b e t w e e n 
P l - 1 9 and P l - 1 7 . 

e . A d j u s t audio o s c i l l a t o r to 1 0 0 0 H z at 
1 0 - m V r m s output . 

f. Set S Q U E L C H c o n t r o l to off (fully c c w ) . 

g . A d j u s t f r o n t - p a n e l A F G A I N c o n t r o l 
unti l audio v o l t m e t e r i n d i c a t e s 0 . 5 
V r m s . 

h . A p p l y + 5 - V dc s i g n a l to P l - 4 . 

i . N o t e audio v o l t m e t e r r e a d i n g . 

j . R e m o v e +5 V d c f r o m P l - 4 . 

k . N o t e audio v o l t m e t e r r e a d i n g . 

0 . 0 V r m s . 

0 . 5 V r m s . 

C h e c k Q 1 2 , Q 9 , 
C R 2 1 , and a s s o c i a t e d 
c i r c u i t . 

S a m e a s s t e p i . 



4.2 Channel В Receive Line Amplifier 
Adjustment 

Adjustment of CH В RCV LINE ADJ (R65) is as 
follows: 

a. Perform test setup of table 1, test 1. 
b. Set front-panel MODE switch to ISB. 
c. Connect an audio oscillator to Pl-50. 
d. Set the audio oscillator to 1000 Hz at 10-mV rms 

output. 
e. Connect a 600-fi load across CH В AUD OUT ter

minals. 
f. Connect an audio voltmeter across 600-fi load. 
g. Adjust CH В LINE ADJ (R65) for a 0-dB mW 

(+775-mV rms) reading on audio voltmeter. 

4.3 Channel A Meter Adjustment 

Adjustment of METER ADJ (R43) is as follows: 

a. Perform channel A line amplifier adjustment per 
paragraph 4.1. 

b. Perform test setup of table 1, test 1. 
c. Set front-panel MODE switch to AM. 
d. Connect an audio oscillator to Pl-35. 
e. Set front-panel METER switch to RCV-CH A AF 

(+3FS). 
f. Set the audio oscillator to 1000 Hz at 10-mV rms 

output. 
g. Adjust METER ADJ (R43) for a 0-dB mW reading 

on the front-panel meter. 

4.4 Channel В Meter Adjustment 

Adjustment of METER ADJ (R80) is as follows: 

a. Perform channel В line amplifier adjustment per 
paragraph 4.2. 

b. Perform test setup of table 1, test 1. 
c. Set front-panel MODE switch to ISB. 
d. Connect an audio oscillator to Pl-50. 
e. Set the audio oscillator to 1000 Hz at 10-mV rms 

output. 
f. Set front-panel METER switch to RCV-CH В AF 

(+3FS). 
g. Adjust METER ADJ (R80) for a 0-dB mW reading 

on the front-panel meter. 

4.5 Squelch Adjustment 

Perform squelch high-channel adjust (R131) as 
follows: 

a. Perform test setup of table 1, test 1. 
b. Set front-panel MODE switch to AM. 
c. Set front-panel SPKR switch to CH A. 
d. Connect an audio oscillator to Pl-35. 

e. Connect audio voltmeter to TP5 (green), voltmeter 
common to TP1 (brown). 

f. Adjust audio oscillator (10-mV rms output) from 0 
through 10 000 Hz and note maximum indication 
on audio voltmeter (frequency should be 600 ±100 
Hz). Note amplitude. 

g. Connect audio voltmeter to TP4 (yellow), 
voltmeter common to TP1 (brown). 

h. Adjust audio oscillator (10-mV rms output) from 0 
through 10 000 Hz and note maximum indication 
on audio voltmeter (frequency should be 2400 
±400 Hz). 

i. Set audio oscillator to frequency (10-mV rms out
put) that gave the maximum indication in step h. 

j . Adjust R131 to produce a level at TP4 (yellow), 12 
dB below the amplitude noted in step f. 

5 . REPAIR 

Repair of the receive audio card is accomplished using 
standard maintenance and planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

6. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram (figure 
8). The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 

Use the reference designator indicated on the 
schematic and parts location diagram to locate parts 
in the parts list tabulation. The Collins part number 
and description are listed for each reference 
designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points to the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

COLLINS 
CIRCUIT C A R D / P A R T L A T E S T 
S U B A S S E M B L Y N U M B E R E F F E C T I V I T Y 

Receive audio 635-0748-001 R E V J 



PARTS LIST PARTS LIST (Cont) PARTS LIST (Cont) 

REF COLLINS USABLE REF COLLINS USABLE REF COLLINS 
0E8 DESCRIPTION PART NO ON CODE DES DESCRIPTION PART NO ON CODE DES DESCRIPTION PART NO 

R E C E I V E A U D I O 835-0748-001 R4 R E S I S T O R , F X D , C M P S N , 0.01МЯ, 10%, 1/4W 745-0821-000 R82 R E S I S T O R , F X D , C M P S N , 0.47МП, 10%, 1/4W 745-0845-000 
R5 R E S I S T O R , F X D , C M P S N , 1 М П , 10%, 1/4W 745-0857-000 R83-R86 R E S I S T O R , F X D , C M P S N , 220П, 10%, 1/4W 745-0725-000 

C R 1 - C R 2 1 S E M I C O N D D E V I C E , 1N4454 353-3844-010 R6 R E S I S T O R , F X D , C M P S N , 680П, 10%, 1/4W 745-0743-000 R87 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 
C 1 - C 4 C A P A C I T O R , F X D , E L C T L T , 1>JF, 2 0 % , 35V 184-9102-350 R7 R E S I S T O R , F X D , C M P S N , 0.22MJ), 10%, 1/4W 745-0833-000 R88 R E S I S T O R , F X D , C M P S N , 0.22МП, 10%, 1/4W 745-0833-000 
C 5 C A P A C I T O R , F X D , C E R D I E L , O.VF, 10%, 100V 913-5019-440 R8 R E S I S T O R , F X D , C M P S N , 0.47МП, 10%, 1/4W 745-0845-000 R89 N O T U S E D 
C 6 C A P A C I T O R , F X D , E L C T L T , ^^^F, 20%, 35V 184-9102-350 R9 R E S I S T O R , F X D , C M P S N , 0.01МЛ, 10%, 1/4W 745-0821-000 R90 R E S I S T O R , F X D , C M P S N , 1 M 0 , 1 0 % , 1/4W 745-0857-000 
C 7 C A P A C I T O R , F X D , C E R D I E L , 56pF, 10%, 200V (A2) 913-4003-000 R10 R E S I S T O R , F X D , 1 М П , 1 0 % , 1/4W 745-0857-000 R91 R E S I S T O R , F X D , C M P S N , 0.47МП, 10%, 1/4W 745-0845-000 
C 7 C A P A C I T O R , F X D , D E R D I E L , 18pF, 10%, 200V 913-5019-040 R11 R E S I S T O R , F X D , C M P S N , 680П, 10%, 1/4W 745-0743-000 R92 R E S I S T O R , F X D , C M P S N , 0.22МП, 10%, 1/4W 745-0833-000 
C 8 C A P A C I T O R , F X D , E L C T L T , 47^F, 2 0 % , 20V 184-9102-190 R12 R E S I S T O R , F X D , C M P S N , 0.22МП, 10%, 1/4W 745-0833-000 R93 N O T U S E D 
C 9 C A P A C I T O R , F X D , C E R D I E L , 56pF, 10%, 200V (A2) 913-4003-000 R13 R E S I S T O R , F X D , 1 М П , 10%, 1/4W 745-0857-000 R94 R E S I S T O R , F X D , C M P S N , 1 М П , 10%, 1/4W 745-0857-000 
C 9 C A P A C I T O R , F X D , C E R D I E L , 47pF, 10%, 200V 913-4002-000 R14 R E S I S T O R , F X D , C M P S N , 0.10МП, 10%, 1/4W 745-0821-000 R95, R96 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 
C 1 0 C A P A C I T O R , F X D , C E R D I E L , O.VF, 10%, 100V 913-5019-440 R15 R E S I S T O R , F X D , C M P S N , 1 М П , 10%, 1/4W 745-0857-000 R97 R E S I S T O R , F X D , C M P S N , 6 8 к П , 10%, 1/4W (A2) 745-0815-000 
C11 C A P A C I T O R , F X D , C E R D I E L , 1 M F, 2 0 % , 50V 913-3279-270 R16 R E S I S T O R , F X D , C M P S N , 27кП, 10%, 1/4W 745-0800-000 R97 R E S I S T O R , F X D , F I L M , 56.2kfl, 1%, 1/8W 705-1080-000 
C12 C A P A C I T O R , F X D , E L C T L T , 47^F, 2 0 % , 20V 184-9102-190 R17 R E S I S T O R , F X D , C M P S N , 0.22МП, 10%, 1/4W 745-0833-000 R98 R E S I S T O R , F X D , C M P S N , 0 . Ю М П , 10%, 1/4W 745-0821-000 
C13 C A P A C I T O R , F X D , C E R D I E L , 0.1 /xF, 10%, 100V 913-5019-440 R18 R E S I S T O R , F X D , C M P S N , 0.100, 10%, 1/4W 745-0821-000 R99 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 
C 1 4 . C 1 5 C A P A C I T O R , F X D , E L C T L T , 4 7 M F , 2 0 % , 20V 184-9102-190 R19 R E S I S T O R , F X D . C M P S N , 1 М П , 10%, 1/4W 745-0857-000 R100 R E S I S T O R , F X D , C M P S N , 0.15МП, 10%, 1/4W (A2) 745-0827-000 
C16-C18 C A P A C I T O R , F X D , E L C T L T , 1 M F, 2 0 % , 35V 184-9102-350 R20 R E S I S T O R , F X D , C M P S N , 47kf l , 10%, 1/4W 745-0809-000 R100 R E S I S T O R , F X D , F I L M , 287кП, 1%, 1/8W 705-1114-000 
C19 C A P A C I T O R , F X D , C E R D I E L , 56pF, 10%, 200V (A2) 913-4003-000 R21 R E S I S T O R , F X D , C M P S N , 0.10МП, 10%, 1/4W 745-0821-000 R101 R E S I S T O R , F X D , C M P S N , 0 . Ю М П , 10%, 1/4W 745-0821-000 
C19 C A P A C I T O R , F X D , C E R D I E L , 18pF, 10%, 200V 913-5019-040 R22 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 R102, R103 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 
C20 C A P A C I T O R , F X D , E L C T L T , 10,*F, 2 0 % , 20V 184-9102-170 R23 R E S I S T O R , F X D , C M P S N , 0.10МП, 10%, 1/4W 745-0821-000 R104 R E S I S T O R , F X D , C M P S N , 2.7П, 5%, 1/4W 745-4377-000 
C21 C A P A C I T O R , F X D , C E R D I E L , 0. VF, 10%, 100V 913-5019-440 R24 R E S I S T O R , F X D , C M P S N , 0.15МП, 10%, 1/4W 745-0827-000 R105 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 
C22 C A P A C I T O R , F X D , C E R D I E L , VF, 2 0 % , 50V 913-3279-270 R25 R E S I S T O R , F X D , C M P S N , 200П, 10%, 1/4W 745-0725-000 R106 R E S I S T O R , F X D , C M P S N , б.ВкП, 10%, 1/4W 745-0779-000 
C23 C A P A C I T O R , F X D , E L C T L T , 4 7 M F , 2 0 % , 20V 184-9102-190 R26 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 R107 R E S I S T O R , F X D , C M P S N , 1кП, 10%, 1/4W 745-0749-000 
C24 C A P A C I T O R , F X D , C E R D I E L , O.VF, 10%, 100V 913-5019-440 R27 R E S I S T O R , F X D , C M P S N , 220П, 10%, 1/4W 745-0725-000 R108 R E S I S T O R , F X D , C M P S N , 6.8kfl, 10%, 1/4W (A1) 745-0779-000 
C25-C27 C A P A C I T O R , F X D , E L C T L T , 4 7 M F , 2 0 % , 20V 184-9102-190 R28 R E S I S T O R , V A R , Ю к П , 10%, 3/4W 382-0012-290 R108 R E S I S T O R , F X D , C M P S N , 15кП, 10%, 1/4W 745-0791-000 
C28 C A P A C I T O R , F X D , E L C T L T , 1,iF, 2 0 % , 35V 184-9102-350 R29 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 R109 R E S I S T O R , F X D , C M P S N , 510П, 5%, 1/4W 745-0738-000 
C 2 9 C A P A C I T O R , F X D , E L C T L T , 10^F, 2 0 % , 20V 184-9102-170 R30 R E S I S T O R , F X D , C M P S N , 6 8 к П , 10%, 1/4W 745-0815-000 R110 R E S I S T O R , F X D , C M P S N , 2 7 к П , 10%, 1/4W 745-0800-000 
C30, C31 C A P A C I T O R , F X D , E L C T L T , VF, 20%, 35V 184-9102-350 R 3 1 . R 3 2 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 R111 R E S I S T O R , F X D , C M P S N , 1кП, 10%, 1/4W 745-0749-000 
C32 C A P A C I T O R , F X D , C E R D I E L , 58pF, 10%, 200V (A2) 913-4003-000 R33 R E S I S T O R , F X D , C M P S N , 6 8 к П , 10%, 1/4W 745-0815-000 R112 R E S I S T O R , F X D , C M P S N , 27кП, 10%, 1/4W 745-0800-000 
C32 C A P A C I T O R , F X D , C E R D I E L , 47pF, 10%, 200V 913-4002-000 R34 R E S I S T O R , F X D , C M P S N , 100П, 10%, 1/4W 745-0713-000 R113 R E S I S T O R , F X D , C M P S N , 510П, 5%, 1/4W 745-0738-000 
СЗЭ C A P A C I T O R , F X D , C E R D I E L , 0-VF, 10%, 100V 913-5019-440 R35 R E S I S T O R , F X D , C M P S N , 4.7kfl , 10%, 1/4W 745-0773-000 R114 R E S I S T O R , F X D , C M P S N , 13кП, 5%, 1/4W 745-0789-000 
C34, C35 C A P A C I T O R , F X D , E L C T L T , 4 7 M F , 2 0 % , 20V 184-9102-190 R36, R37 R E S I S T O R , F X D , C M P S N , 47П, 10%, 1/4W 745-0701-000 R115 R E S I S T O R , F X D , C M P S N , 51 k f l , 5%, 1/4W (A2) 745-0810-000 
C 3 6 C A P A C I T O R , F X D , C E R D I E L , O.VF, 10%, 100V 913-5019-440 R38 R E S I S T O R , F X D , C M P S N . 4.7кП, 10%, 1/4W 745-0773-000 R115 R E S I S T O R , F X D , F I L M , 51.1кП, 1%, 1/8W 705-1078-000 
C37 C A P A C I T O R , F X D , C E R D I E L , 0.47 M F, 2 0 % , 50V 913-3279-250 R39 R E S I S T O R , F X D , F I L M , 140П, 1%. 1/8W 705-0955-000 R118 R E S I S T O R , F X D , C M P S N , 56кП, 10%, 1/4W (A2) 745-0812-000 
C 3 8 C A P A C I T O R , F X D , E L C T L T , 33nF, 2 0 % , 25V 183-9102-260 R40 R E S I S T O R , F X D , C M P S N , 0.10МЛ, 10%, 1/4W 745-0821-000 R116 R E S I S T O R , F X D , F I L M , 56.2kfl, 1%, 1/8W 705-1080-000 
C39, C40 C A P A C I T O R , F X D , C E R D I E L , 0.1 M F , 10%, 100V 913-5019-440 R 4 1 . R 4 2 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 R117 R E S I S T O R , F X D , F I L M , 31.6kfl, 1%, 1/8W 705-1068-000 
C41 C A P A C I T O R , F X D , E L C T L T , 220/iF, - 1 0 % + 7 5 % , 20V 183-1277-200 R43 R E S I S T O R , V A R , Ю к П , 2 0 % , 1/2W 382-0038-070 R118 R E S I S T O R , F X D , F I L M , 5.76кП, 1%, 1/8W 705-3605-360 
C42 N O T U S E D R44-R47 R E S I S T O R , F X D , C M P S N , 220П, 10%, 1/4W 745-0725-000 R119 R E S I S T O R , F X D , C M P S N , 4.7кП, 10%, 1/4W 745-0773-000 
C43 C A P A C I T O R , F X D , E L C T L T , 4.7/jF, 20%, 10V 184-9102-070 R48 R E S I S T O R , F X D . C M P S N , Ю к П , 10%, 1/4W 745-0785-000 R120 R E S I S T O R , F X D , C M P S N , 0.47МП, 10%, 1/4W 745-0845-000 
C44 C A P A C I T O R , F X D , C E R D I E L , 0.022 M F, 10%, 50V 913-5019-240 R49 R E S I S T O R , F X D , C M P S N , 6 8 к П , 10%, 1/4W 745-0815-000 R121 R E S I S T O R , F X D , C M P S N , 0.10МП, 10%, 1/4W 745-0821-000 
C45, C46 C A P A C I T O R , F X D , C E R D I E L , O . O V F , 10%, 100V 913-5019-200 R50 R E S I S T O R , F X D , C M P S N , 0 . Ю М П , 10%, 1/4W 745-0821-000 R122 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 
C 4 7 , C48 C A P A C I T O R , F X D , E L C T L T , 4.7^F, 2 0 % , 10V 184-9102-070 R51 R E S I S T O R , F X D , C M P S N , 0.22МП, 10%, 1 /4W 745-0833-000 R123 R E S I S T O R , F X D , C M P S N , 75kf l , 5%, 1/4W 745-0816-000 
C49 C A P A C I T O R , F X D , C E R D I E L , O . O V F , 10%, 100V (A2) 913-5019-200 R52 R E S I S T O R , F X D , C M P S N , 680П, 10%, 1/4W 745-0743-000 R124 R E S I S T O R , F X D , C M P S N , 0.15МП, 10%, 1/4W 745-0827-000 
C50, C51 C A P A C I T O R , F X D , C E R D I E L , 330pF, 10%, 200V 913-4012-000 R53 N O T U S E D R125 R E S I S T O R , F X D , C M P S N , 510П, 5%, 1/4W 745-0738-000 
C 5 2 C A P A C I T O R , F X D , C E R D I E L , 680pF, 10%, 200V 913-4016-000 R54 R E S I S T O R , F X D , C M P S N , 0.10МП, 10%, 1/4W 745-0821-000 R126 R E S I S T O R , F X D , C M P S N , 0.15МП, 10%, 1/4W 745-0827-000 
C 5 3 C A P A C I T O R , F X D , E L C T L T , 4.7 M F, 2 0 % , 10V 184-9102-070 R55 R E S I S T O R , F X D , C M P S N , 1 М П , 10%, 1/4W 745-0857-000 R127 R E S I S T O R , F X D , C M P S N , 58kfl , 10%, 1/4W (A2) 745-0812-000 
C54 C A P A C I T O R , F X D , C E R D I E L , 0.01 ,<F, 10%, 100V 913-5019-200 R56 R E S I S T O R , F X D , C M P S N , 2 7 к П , 10%, 1/4W 745-0800-000 R127 R E S I S T O R , F X D , F I L M , 58.2kfl, 1%, 1/8W 705-1080-000 
C55, C56 C A P A C I T O R , F X D , E L C T L T , 4.7 цР, 20%, 10V 184-9102-070 R57 R E S I S T O R , F X D , C M P S N , 0.22МП, 10%, 1/4W 745-0833-000 R128 R E S I S T O R , F X D , C M P S N , 51 k f l , 5%, 1/4W (A2) 745-0810-000 
C57 C A P A C I T O R , F X D , E L C T L T , 33*tF, 2 0 % , 25V 183-9102-260 R58 N O T U S E D R128 R E S I S T O R , F X D , F I L M , 51.1 k f l , 1%, 1/8W 745-1078-000 
C58 C A P A C I T O R , F X D , C E R D I E L , 3300pF, 10%, 100V 913-5019-140 R59 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 R129 R E S I S T O R , F X D , C M P S N , 510П, 5%, 1/4W 745-0738-000 
C59, C60 C A P A C I T O R , F X D , E L C T L T , 47,jF, 2 0 % , 20V 184-9102-190 R60 N O T U S E D R130 R E S I S T O R , F X D , C M P S N , З.ЗкП, 10%, 1/4W 745-0767-000 
C61 C A P A C I T O R , F X D , E L C T L T , 10»*F, 2 0 % , 20V 184-9102-170 R61 R E S I S T O R , F X D , C M P S N , 220П, 10%, 1/4W 745-0725-000 R131 R E S I S T O R , V A R , Ю к П , 2 0 % , 1/2W 382-0038-070 
C 6 2 C A P A C I T O R , F X D , E L C T L T , 4.7 M F, 2 0 % , 10V 184-9102-070 R62 R E S I S T O R , F X D , C M P S N , 0.15МП, 10%, 1/4W 745-0827-000 R132 R E S I S T O R , F X D , F I L M , 5.11 k f l , 1%, 1/8W 705-1030-000 
C63 N O T U S E D R63 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 R133 R E S I S T O R , F X D , F I L M , 31.6kfl, 1%, 1/8W 705-1068-000 
C64, C85 C A P A C I T O R , F X D , E L C T L T , 47^F, 20%, 20V 184-9102-190 R64 R E S I S T O R , F X D , C M P S N , 220П, 10%, 1/4W 745-0725-000 R134 R E S I S T O R , F X D , F I L M , 56.2кП, 1%, 1/8W (A1) 705-1080-000 
C66, C87 C A P A C I T O R , F X D , E L C T L T , 10/iF, 20%, 20V 184-9102-170 R65 R E S I S T O R , V A R , Ю к П , 10%, 3/4W 382-0012-290 R134 R E S I S T O R , F X D , F I L M , 24.9kfl, 1%, 1/8W 705-1063-000 
C68 C A P A C I T O R , F X D , C E R D I E L , 100pF, 10%, 200V 913-4006-000 R66 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 R135 R E S I S T O R , F X D , C M P S N , 4.7kfl, 10%, 1/4W 745-0773-000 
C 6 9 - C 7 2 C A P A C I T O R , F X D , E L C T L T , 4 7 M F , 20%, 20V 184-9102-190 R67 R E S I S T O R , F X D , C M P S N , 68kfl , 10%, 1/4W 745-0815-000 R136 R E S I S T O R , F X D , C M P S N , 0.47МП, 10%, 1/4W 745-0845-000 
Q1 T R A N S I S T O R , 2N2222A 352-0661-020 R68. R69 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 R137 R E S I S T O R , F X D , C M P S N , 0.10МП, 10%, 1/4W 745-0821-000 
Q 2 T R A N S I S T O R , 2N2907A 352-0551-010 R70 R E S I S T O R , F X D , C M P S N , 68kf l , 10%, 1/4W 745-0815-000 R138 R E S I S T O R , F X D , C M P S N , 1kfl , 10%, 1/4W 745-0749-000 
Q 3 , Q 4 T R A N S I S T O R , 2N2222A 352-0661-020 R71 R E S I S T O R , F X D , C M P S N , 100П, 10%, 1/4W 745-0713-000 R139 R E S I S T O R , F X D , C M P S N , 47kf l , 10%, 1/4W 745-0809-000 
Q 5 T R A N S I S T O R , 2N2907A 352-0551-010 R72 R E S I S T O R , F X D , C M P S N , 4.7кП, 10%, 1/4W 745-0773-000 R140 R E S I S T O R , F X D , C M P S N , 1001), 10%, 1/4W 745-0713-000 
Q6, Q 7 T R A N S I S T O R , 2N2222A 352-0661-020 R73 R E S I S T O R , F X D , C M P S N , 47П, 10%, 1/4W 745-0701-000 R141 R E S I S T O R , F X D , C M P S N , 0.10МП, 10%, 1/4W 745-0821-000 
Q 8 T R A N S I S T O R , 2N2907A 352-0551-010 R74 R E S I S T O R , F X D , C M P S N , 4.7кП, 10%, 1/4W 745-0773-000 R142 R E S I S T O R , F X D , C M P S N , 1МП, 10%, 1/4W 745-0857-000 
Q 9 T R A N S I S T O R , 2N4092 352-0759-020 R75 R E S I S T O R , F X D , C M P S N , 47П, 10%, 1/4W 745-0701-000 R143 R E S I S T O R , F X D , C M P S N , 680П, 10%, 1/4W 745-0743-000 
Q 1 0 . Q 1 1 T R A N S I S T O R , 2N2222A 352-0661-020 R76 R E S I S T O R , F X D , F I L M , 140П, 1%, 1/8W 705-0955-000 R144 R E S I S T O R , F X D , C M P S N , 4.7кП, 10%, 1/4W (A2) 745-0773-000 
0 1 2 T R A N S I S T O R , 2N2608 352-0605-010 R77 R E S I S T O R , F X D , C M P S N , 0.10МП, 10%, 1/4W 745-0821-000 R144 R E S I S T O R , F X D , C M P S N , 27kf l , 10%, 1/4W 745-0800-000 
R1 R E S I S T O R , F X D , C M P S N , 680П, 10%, 1/4W 745-0743-000 R78, R79 R E S I S T O R , F X D , C M P S N , Ю к П , 10%, 1/4W 745-0785-000 R145 R E S I S T O R , F X D , C M P S N , 6 8 к П , 10%, 1/4W 745-0815-000 
R 2 R E S I S T O R , F X D , C M P S N . 0.22МП. 10%, 1/4W 745-0833-000 R80 R E S I S T O R , V A R , 10kfl, 2 0 % , 1/2W 382-0038-070 R146 R E S I S T O R , F X D . C M P S N . 0 . Ю М П , 10%, 1/4W 745-0821-000 
R3 R E S I S T O R , F X D , C M P S N , 0 . 4 7 М П , 1 0 % , 1/4W 745-0845-000 R81 R E S I S T O R , F X D , C M P S N , 0.10МП, 10%, 1/4W 745-0821-000 R147 N O T U S E D 

USABLE 
ON CODE 
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PARTS LIST (Cont) 

REF COLLINS 
DES DESCRIPTION PART NO 

R148, R149 RESISTOR, FXD, CMPSN, 220П, 10%, 1/4W 745-0725-000 
R150 RESISTOR, FXD, CMPSN, 6.8k$l, 10%, 1/4W 745-0779-000 
R151 RESISTOR, FXD, CMPSN, 1кП, 10%, 1/4W 745-0749-000 
R152, R153 RESISTOR, FXD, CMPSN, 0.22МП, 10%, 1/4W 745-0833-000 
R154-R157 RESISTOR, FXD, CMPSN, 220П, 10%, 1/4W 745-0725-000 
R158 RESISTOR, FXD, CMPSN, 0.22МП, 10%, 1/4W 745-0833-000 
R159, R160 RESISTOR, FXD, CMPSN, 0.10MO, 10%, 1/4W 745-0821-000 
R161 RESISTOR, FXD, CMPSN, ЗЗкП, 10%, 1/4W (A2) 745-0803-000 
R162 RESISTOR, FXD, CMPSN, 1MB, 10%, 1/4W (A3) 745-0857-000 
T1.T2 TRANSFORMER, AUD 677-0410-010 
TP1 JACK, TIP, BRN 360-0484-070 
TP2 JACK, TIP, RED 360-0484-020 
TP3 JACK, TIP, ORN 360-0484-050 
TP4 JACK, TIP, YEL 360-0484-060 
TP5 JACK, TIP, GRN 360-0484-040 
TP6 JACK, TIP, BLU 360-0484-080 
TP7 JACK, TIP, VIC 360-0484-090 
TP8 JACK, TIP, GRA 360-0484-100 
U1 INTEGRATED CKT, UA741TC 351-1110-020 
U2, U3 INTEGRATED CKT, MC1458P1 351-1071-070 
U4 INTEGRATED CKT, UA741TC 351-1110-020 
U5-U7 INTEGRATED CKT, MC1458P1 351-1071-070 
U8 INTEGRATED CKT, LM380N 351-1118-010 
U9 INTEGRATED CKT, MC1458P1 351-1071-070 
U10 INTEGRATED CKT, UA741TC 351-1110-020 
U11-U13 INTEGRATED CKT, MC14066BCP 351-8252-010 
VR1 SEMICOND DEVICE, 1N751A 353-2710-000 

USABLE 
ON CODE 

MODIFICATION HISTORY 

REVISION 
IDENT 

DESCRIPTION OF REVISION AND 
REASON FOR CHANGE EFFECTIVITY 

Changed: 
R108 from 6800(1 to15kfl. 
R134 from 56.2k0 to 24.9k(l. 

REVE 
and above 

Removed C49, 0.01 ц?. Added R161,33kfi, In same 
location as C49 was removed. Changed: 
C7 from 56 pFto 18 pF 
C9 from 56 pF to 47 pF 
C19 from 56 pF to 18 pF 
C32 from 56 pFto47 pF 
R97 from 68k0 to 56.2k0 
R100from 150kflto287kfJ 
R115from51kn, 5%to51.1k(J, 1% 
R116 from 56kfl, 10% to 56.2kfJ, 1 % 
R127 from 56кП, 10%, to 56.2kl), 1% 
R128 from51kfi,5%to51.1kfi, 1% 
R144 from 4700П to 27k!i 
Added R161, 33k О 

Added R162,1 МП 

REV F 
and above 

REVH 
and above 
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POWER ANG GROUND CONNECTIONS 

NOTES: 

(T) UNLESS OTHERWISE SPECIFIED. RESISTANCE VALUES 
ARE IN OHMS, AND CAPACITANCE VALUES ARE IN 
MICROFARADS. 

<2 ) PARTIAL REFERENCE DESIGNATIONS ARE SHOWN; 
FOR COMPLETE DESIGNATION, PREFIX WITH 
UNIT AND/OR ASSEMBLY DESIGNATION. 

(3) UNLESS OTHERWISE SPECIFIED DIODES 
ARE TYPE 1N4454. 

(4} HEAT SINK PINS - 3 ,4 ,5 ,10,11,12. 

( ? ) ALL VOLTAGES ARE NOMINAL FOR GIVEN INPUT 
w CONDITIONS. 

SPARES 

I! NO. TYPE 
POWER (V DC) 

I! NO. TYPE 
+15 + 5 GND -15 + 18 

U1,U4,U10 UA74ITC 7 4 

U2.U3.U5, 
U6.U7.U9 MCI458PI 

8 4 

U8 LM380N 7 14 

U11.U12.U13 MCI4066BCP 14 7 

GO
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I F 
UI3A 

635-0435 
TP4-6912-016 
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I. DESCRIPTION 

Channel В IF 637-2647-( ), shown in figure 1, is a 2-
layer planar card with 56-pin, edge-on connector (2 
layers, 28 pins each). The channel В if card has sub-
miniax rf connectors for connecting to channel A if 
output (Jl), channel A if input (J4), 450-kHz injection 
input (J5), and 450-kHz receive if input (J6). 

The channel В if card consists of filter control, 
channel В if, channel В audio detector, and channel В 
AGC circuits. 

The channel В if configuration differences are as 
follows: 

a. 637-2647 -001, FL2 has 2.75-kHz bandwidth (250 to 
3000 Hz, LSB). 

b. 637-2647-002, FL2 has 3.05-kHz bandwidth (250 to 
3300 Hz, LSB). 

c. 637-2647-003, FL2 has 3.10-kHz bandwidth (300 to 
3400 Hz, LSB). 

Channel В IF 
Figure 1 

2.2 Bandpass Filter Control Circuits 
(Refer to figure 2.) 

2. PRINCIPLES OF OPERATION 

2.1 General 

The channel В if receives the 450-kHz receive if input, 
filters the 450-kHz receive if signal, and provides the 
following: 

a. 450-kHz receive if output 
b. A product-detected channel В SSB audio output 
c. AGC control signals 

The channel В if provides filter selection for receive if 
signals. Filter selection is initiated by the mode con- Ц 
trol signal, bandwidth control signal, and/or rf У 
transmit signal. This means only that these signals 
are applied to the channel В if card to initiate filter >i 
selection; it does not reflect a mode of operation, 
selection of a bandwidth, or transmission of an rf © 
signal. 8 

1*0 

FL2 (LSB) is selected when an FL2 (LSB) enable ^ 
signal or an ISB enable and rf transmit signals are 
applied to the channel В if card. 

NOTICE: This section replaces second edition dated 1 June 1978. 
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Channel В Filter and IF Control Circuits 

Figure 2 
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Figure 3 
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TP5-2293-012 

2.3 Channel В IF Circuits (Refer to 

figure 3.) 

The channel В if card receives 450-kHz receive if and 
supplies the 450-kHz if frequency to the LSB band
pass filter. After ISB mode or filter FL2 is selected, 
the 450-kHz if signal is supplied through the LSB 
bandpass filter. The output of the LSB bandpass 
filter is supplied as a channel В receive if output or is 
amplified and then applied as follows: 

a. To AGC circuits 
b. Through a receive if amplifier as an external 450-

kHz receive if output 
c. Through an amplifier to a channel В SSB audio 

product detector. The SSB product detector 
receives the receive if and a 450-kHz injection, and 
supplies a product-detected SSB audio output. 

2.4 ЛСС Circuits (Refer to figure 4.) 

Channel В if is received by the AGC input amplifier. 
The AGC input amplifier and associated AGC time 
constant switches develop the AGC level and decay 
time to be used by the receiver. The AGC level is 
amplified and applied through rf gain amplifier, and 

supplied to the if performance monitor and AGC out
put amplifier. The if AGC and rf AGC signals are 
developed and supplied to associated attenuator cir
cuits. 

With the AGC control in the SLOW position, only the 
AGC time constant amplifier and AGC time constant 
switch are enabled and establish a 1.0-second AGC 
decay time. (The AGC to amplifier and AGC to switch 
are enabled for all AGC functions.) With the AGC 
control in the FAST position, the AGC fast switch is 
enabled, reducing the time constant of the AGC cir
cuits and establishing a 0.1-second AGC decay time. 
With the AGC control in the OFF position, the output 
of the AGC input amplifier is disabled and removed 
from the input of the AGC amplifier. 

With the receiver in remote control and a crowbar 
enable applied, a remote frequency change enables 
the crowbar switch and reduces the AGC time cons
tant, establishing the AGC decay time at about 2 
milliseconds. The crowbar function is used for fast 
frequency hopping or scanning operation under 
processor control. 
The gain of the rf gain amplifier is controlled by a 
local rf gain control signal. The dc voltage level 
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AGC Circuits 
Figure J, 

applied to the noninverting input of the rf gain 
amplifier establishes its gain. The remote rf gain con
trol signal establishes the minimum gain output of 
the rf gain amplifier. 

From the rf gain amplifier, the AGC output is 
supplied to channel В AGC out for use by other cards 
and to the channel В if performance monitor for 
channel В AGC indications. The rf gain amplifier out
put is supplied to AGC output amplifier and through 
AGC switch to the if/rf AGC outputs. R123 and 

temperature compensating network are used to keep 
the if/rf AGC outputs constant throughout the fre
quency/temperature range. 

2.5 Differential Output Operational Amplifier 
351-1050-030 (Refer to figure 5.) 

The 351-1050-030 is a wide-band general-purpose 
operational amplifier which features both differential 
inputs and outputs. Open loop gain is adjustable with 
external feedback components. 



V 8' 
V C C 

C1 

C2 

INPUTS 

C3 

C4 

EE 

UTPUTS 

L I 

CHARACTERISTICS 

SUPPLY V O L T A G E : Vqq +8 V DC MAX. , 

V E E - 8 V DC M A X . 

INPUT DIFF V O L T A G E : + 8 V DC M A X . 

INPUT COMMON MODE V O L T A G E : 
+ 3.0 V PEAK 

INPUT RESISTANCE: 2.0 M OHM TYPICAL 

OUTPUT RESISTANCE: 5 0 OHM TYPICAL 

OPEN LOOP G A I N : SINGLE ENDED— 
750 V /V MIN, 1500 V / V TYPICAL; 
DIFFERENTIAL - 1500 V / V MIN,. 
3 0 0 0 V / V TYPICAL 

BANDWIDTH: OPEN L O O P - 2 . 0 MHz TYPICAL, 
CLOSED LOOP - 1 0 . 0 MHz TYPICAL 

TP5-2282-011 

Differential Output Operational Amplifier 351-1050-030 
Figure 5 

2.6 Quad Operational Amplifier 351-1Ш-030 
(Refer to figure 6.) 

The 351-1141-030 consists of four independent, high-
gain, internally frequency-compensated operational 

amplifiers that are designed to operate from a single 
power supply over a wide range of voltages. Common 
applications include transducer amplifiers, dc gain 
blocks, and all conventional operational amplifier cir
cuits. 

I I 

2 I 

б I 

GND 
.101 

9 I 

.12' 

V OUT 

v out 

V OUT 

V OUT 

CHARACTERISTICS 
SUPPLY VOLTAGE (V. ) . 32 V DC MAX 
INPUT DIFF VOLTAGE: 32 V DC MAX 
INPUT COMMON MODE VOLTAGE: V» (-1.5 V DC) 
OUTPUT SHORT CIRCUIT DURATION: 

CONTINUOUS (7) 
VOLTAGE GAIN: 25 MIN 

NOTE: 
(T) SUPPLY VOLTAGE EQUAL TO OR LESS THAN 15 V. 

TP5-2289-OI3 
Quad Operational Amplifier 351-1Ц1-030 

Figure 6 



2.7 Dual Operational Amplifier 351-1071-070 
(Refer to figure 7.) 

The 351-1071-070 consists of two operational 
amplifiers in one package, designed for use as sum
ming amplifiers, integrators, or amplifiers with 
operating characteristics as a function of the external 
feedback components. 

2.8 Dual Monostable Multivibrator 351-8278-010 
(Refer to figure 8.) 

The 351-8278-010 is a dual, retriggerable, resettable 
monostable multivibrator. It may be triggered from 
either edge of an input pulse and will produce an ac
curate output pulse over a wide range of widths, the 
duration and accuracy of which are determined by 
the external timing components, C x and R x . 

В 

"EE 

I 1 

INPUTS I I 
A 31 

INPUTS I 
6 I 

- OUTPUT A 

• OUTPUT В 

CHARACTERISTICS 
SUPPLY VOLTAGE: VQQ +18 V DC MAX 

VEE -18 V DC MAX 
INPUT DIFF VOLTAGE: 130 V MAX 
INPUT COMMON MODE VOLTAGE: 

115 V MAX (?) 
OUTPUT SHORT CIRCUIT DURATION: 

CONTINUOUS (5) 
INPUT RESISTANCE: 300 kfl MIN, 2.0 МП MAX 
OUTPUT RESISTANCE: 75(1 TYPICAL 
VOLTAGE GAIN: 15 MIN 

NOTES: 
(?) FOR SUPPLY VOLTAGE LESS THAN 115.0 V, MAX INPUT VOLTAGE 

EQUAL TO SUPPLY VOLTAGE. 
(F) SUPPLY VOLTAGE EQUAL TO OR LESS THAN 15 V. 

I I 

TP5-2285-0I3 

Dual Operational Amplifier 351-10T1-07O 
Figure 7 
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NOTE: 
RX AND CX ARE EXTERNAL COMPONENTS. 

CHARACTERISTICS: 
SUPPLY VOLTAGE (VDO): -0 5 TO .18 V DC 
INPUT VOLTAGE: EQUAL TO VDO, MAX. 

CHARACTERISTIC VDO CHARACTERISTIC 
5.0 V DC 10.0 V DC 15.0 V DC 

OUTPUT VOLTAGE («-,•• 
0.05 V DC MAX. 
4.95 V DC MIN. 

0.05 V DC MAX. 
9.95 V DC MIN. 

0.05 V DC MAX. 
14.95 V DC MIN 

INPUT VOLTAGE ^ „ ° , . 
2.25 V DC MAX. 
2.75 V DC MIN. 

4.50 V DC MAX. 
5.50 V DC MIN. 

6.75 V DC MAX. 
8.25 V DC MIN. 

EXTERNAL TIMIN(i|"£x 
1ПОО П MIN 
NO LIMITS 

1000 П MIN. 
NO LIMITS 

1000 П MIN. 
NO LIMITS 

TP5-2290-013 

Dual Mnnstable Multivibrator 351-8278-010 
Figure 8 



2.9 Balanced Modulator-Demodulator 
351-0043-020 (Refer to figure 9.) 

The 351-0043-020 is designed for use where the output 
voltage is a product of an input voltage (signal) and a 
switching function carrier. Typical applications in
clude suppressed carrier and amplitude modulation, 
synchronous detection, FM detection, phase detec
tion, and chopper applications. 

3 . TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the channel В if card are 

listed in the maintenance section of this instruction 
book. 

3.2 Testing 

Test procedures in table 1 check total perfor
mance of the channel В if card. These test procedures 
permit isolation of a fault to a specific component or 
circuit when the results are used with the schematic 
to circuit trace the fault. 

Note 

In emergencies, Channel В IF 637-2647-( ) 
can be replaced by Channel В IF 635-0902-
( ). In this type of repair, use the test 
procedures given in table 1 to test Channel В 
IF 635-0902-( ). 

OUTPUT 

CHARACTERISTICS 

APPLIED V O L T A G E : 30 V DC MAX P I N - T O - I N . 

DIFFERENTIAL INPUT V O L T A G E : ± 5 V DC M A X 

CARRIER SUPPRESSION: 6 5 dB TYPICAL A T 0.5 
MHz; 50 dB TYPICAL AT 10 MHz. 

TRANS ADMITTANCE BANDWIDTH: 
CARRIER INPUT—300 MHz TYPICAL; 
SIGNAL I N P U T - 8 0 MHz TYPICAL 

SINGLE-ENDED INPUT RESISTANCE (SIGNAL 
INPUT): 2 0 0 к OHM TYPICAL (AT 5.0 MHz) 

SINGLE FNOED INPUT RESISTANCE (SIGNAL 
INPUT): 4 0 к OHM TYPICAL (AT 10 MHz) 

DIFFERENTIAL OUTPUT V O L T A G E SWING: 
8.0 V P-P TYPICAL 

TP5-2291-011 

Balanced Modulator-Demodulator 351-00J,J-<hi0 
Figure 9 



TEST PROCEDURE NORMAL 
INDICATION 

IF INDICATION 
IS ABNORMAL 

1. Setup a. Remove top cover of unit containing the 
channel В if that is to be tested. 

b. Remove channel A or channel В if (as 
noted by particular test step). Install 
it on an extender card and place it in 
the unit. 

c. Set unit LINE SELECTOR switch 115 V. 

d. Connect unit to 115-V ac power source 
and set power on. 

e. Measure dc voltages (on channel В if) 
between the following pins and ground 
( T P l , brown): 

P l -23 and P l - 5 1 
P l -27 
P l - 6 

У Note 

Unless otherwise specified, all rf signal 
levels applied at J2, receive if in, are 
referenced to 50 £!. 

+15 ±1.0 V dc 
+5 ±0.5 V dc 
-15 +1.0 V dc 

Check associated 
power supply. 

2. FL2 (LSB) 
filter and ISB 
enable 

(Cont) 

\~Note~\ 

Channel В if card extended. 

a. Set front panel MODE switch to SSB/CW 
and BANDWIDTH switch to A. 

b. Measure dc voltage at the following tesl 
points to ground ( T P l , brown): 

TP3 (orange) 
TP4 (yellow) 

c. Set front panel BANDWIDTH switch to 
LSB. 

d. Measure dc voltage at the following test 
points to ground: 

TP3 
TP4 

e. Apply a +5.0-V dc signal at P l - 4 1 . 

f. Measure dc voltage at the following lest 
points to ground: 

TP3 
TP4 

g. Remove +5.0-V dc signal from P l - 4 1 . 

h. Set front panel MODE switch to ISB. 

i. Measure dc voltage at the following test 
points to ground: 

TP2 (red 
TP3 (orange) 

-У.5 11.0 V dc 
-9.5 .1.0 V dc 

NMT 0.5 V dc 
NMT 0.5 V dc 

NMT 0.5 V dc 
-9.5 . 1.0 V dc. 

NMT 0.5 V dc 
-9.5 1.0 V dc 

Proceed to step m. 

Proceed to step n. 

Proceed to step n. 

Proceed to step o. 



Table 1. Channel В IF, Tenting and Troubleshooting Procedures (Cont). 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

2. (Cont) T P 4 ( ye l l ow) 
T P 5 (green) 

N M T 0.5 V dc 
N M T 0.5 V dc 

j . A p p l y a +5.0 - V dc s i g n a l at P l - 4 1 . 

k . M e a s u r e dc v o l t a g e at the f o l l o w i n g t es t 
p o i n t s to g r o u n d . 

T P 2 
T P 3 
T P 4 
T P 5 

- 9 . 5 ±1.0 V dc 
N M T 0.5 V dc 
- 9 . 5 ±1.0 V dc 
N L T 13.0 V dc 

P r o c e e d t o s tep p . 

1. R e m o v e P l -4 1 »5.0 V dc s i g n a l . 

F L 2 (LSB) E N A B L E A N D ISB E N A B L E 
T E S T I N G C O M P L E T E 

T R O U B L E S H O O T I N G 

m . M e a s u r e dc 
to g r o u n d : 

v o l t a g e at the f o l l o w i n g p i n s 

P l - 4 2 N M T 0.5 V dc Check F L 2 (LSB) 
enab le i n p u t c i r c u i t . 

P l - 4 4 N M T 0.5 V dc Check ISB enab le 
inpu t c i r c u i t . 

P l - 4 1 N M T 0.5 V dc 

I f a l l v o l t a g e s i n 
s tep m a r e n o r m a l , 
check U9 , U 1 0 , U8 , 
and Q28 ( fo r T P 3 ) 
o r Q27 ( fo r T P 4 ) . 

Check r f t r a n s m i t 
i npu t c i r c u i t . 

n . M e a s u r e dc v o l t a g e at P l - 4 2 to g r o u n d . N L T 3.0 V d c . 
Check U8 and Q28 
( fo r T P 3 ) o r Q27 
( fo r T P 4 ) . 

Check F L 2 (LSB) 
enab le inpu t c i r c u i t . 

o . M e a s u r e dc 
to g r o u n d : 

v o l t a g e at the f o l l o w i n g p i n s 

P l - 4 2 N M T 0.5 V dc Check F L 2 (LSB) 
enab le i n p u t c i r c u i t . 

P l - 4 4 N L T .3.0 Y dc Check ISB enab le 
i npu t c i r c u i t . 

P l - 4 1 N M T 0.5 V dc Check r f t r a n s m i t 
i npu t c i r c u i t . 

(Cont) 

I f a l l vo l t ages i n 
s tep о a r e n o r m a l , 
check U9 and Q30 
( fo r T P 2 ) ; U 9 , U10 , 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

2. (Cont) 

p . M e a s u r e dc v o l t a g e at the f o l l o w i n g p i n s 
t o g r o u n d : 

P l - 4 2 

P l - 4 4 

P l - 4 1 

and U8 ( fo r T P 3 o r 
T P 4 ) ; and U10 ( f o r 
T P 5 ) . 

N M T 0.5 V dc 

N L T +3.0 V dc 

N L T +3.0 V dc 

I f a l l v o l t a g e s i n 
s tep p a r e n o r m a l , 
c h e c k U9 and Q30 
( f o r T P 2 ) ; U9 , U 1 0 , 
and U8 ( fo r T P 3 o r 
T P 4 ) ; and U10 ( f o r 
T P 5 ) . 

Check F L 2 (LSB) 
enab le i n p u t c i r c u i t . 

Check ISB enab le 
i n p u t c i r c u i t . 

Check r f t r a n s m i t 
i n p u t c i r c u i t . 

3. 2 . 7 5 - k H z 
L S B f i l t e r 
m e a s u r e m e n t 

Note j 

T h i s t e s t a p p l i e s o n l y to 2 . 7 5 - k H z 
LSB f i l t e r ( 5 2 6 - 9 9 5 6 - 0 1 0 ) . 

C h a n n e l A i f c a r d e x t e n d e d . 

a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
and B A N D W I D T H s w i t c h to L S B . 

b . Set A G C s w i t c h to O F F . 

c . Set r e c e i v e input to channe l A i f (A8J2> 
at 9.4517 M H z . 

d . U s i n g an r f v o l t m e t e r , m e a s u r e r f v o l t 
age at J l (A8J4 ) . A d j u s t r e c e i v e input 
l e v e l and f r e q u e n c y f o r a 7 ( ) - m Y peak 
r e a d i n g at J l (A8J4 ) . 

e . A d j u s t input f r e q u e n c y up u n t i l r f v o l t 
age at J l (A8J4) i s 3 dB b e l o w l e v e l o f 
s tep d . Note inpu t f r e q u e n c y . 

f . A d j u s t i npu t f r e q u e n c y down u n t i l rt' v o l t 
age at J l (A8J4) i s 3 dB b e l o w l e v e l of 
s tep d . Note input f r e q u e n c y . 

R e f e r e n c e 

N L T 9.453 000 M H z 

N M T 9.450 250 M H z 

C h e c k F L 2 , Q 3 , Q4 , 
Q 5 , Q 6 , and a s s o c i 
a ted c i r c u i t s . 

Check F L 2 , Q 3 , Q 4 , 
Q 5 , Q 6 , and a s s o c i 
a t e d c i r c u i t s . 

З А . 3 . 0 5 - k H z 
L S B f i l t e r 
m e a s u r e m e n t 

(Cont) 

\~Note | 

T h i s tes t a p p l i e s o n l y to 3 . 0 5 - k I I / . 
L S B f i l t e r ( 5 2 6 - 9 9 8 1 - 0 1 0 ) . 

Channe l A i f c a r d ex tended . 

file:///~Note


T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

З А . (Cont) a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h t o L S B . 

b . Set A G C s w i t c h t o O F F . 

c . Set r e c e i v e input to c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 1 8 M H z . 

d . U s i n g a n r f v o l t m e t e r , m e a s u r e rf v o l t 
a g e at J l ( A 8 J 4 ) . A d j u s t r e c e i v e input 
l e v e l a n d f r e q u e n c y f o r a 7 0 - m V p e a k 
r e a d i n g at J l ( A 8 J 4 ) . 

e . A d j u s t input f r e q u e n c y u p unt i l r f v o l t 
a g e at J l ( A 8 J 4 ) i s 3 d B b e l o w l e v e l o f 
s t e p d . N o t e input f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y d o w n unt i l rf v o l t 
a g e at J l ( A 8 J 4 ) i s 3 d B b e l o w l e v e l of 
s t e p d . N o t e input f r e q u e n c y . 

R e f e r e n c e 

N L T 9 . 4 5 3 3 0 0 M H z 

N M T 9 . 4 5 0 2 5 0 M H z 

C h e c k F L 2 , Q 3 , Q 4 , 
Q 5 , Q 6 , a n d a s s o c i 
a t e d c i r c u i t s . 

C h e c k F L 2 , Q 3 , Q 4 , 
Q 5 , Q 6 , a n d a s s o c i 
a t e d c i r c u i t s . 

3 B . 3 . 1 0 - k H z 
L S B f i l t e r 
m e a s u r e m e n t 

| Note | 

T h i s t e s t a p p l i e s o n l y t o 3 . 1 0 - k H z L S B 
f i l t e r ( 5 2 6 - 9 9 8 6 - 0 1 0 ) . 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h t o L S B . 

b . Set A G C s w i t c h t o O F F . 

c . Set r e c e i v e input to c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 1 8 M H z . 

d . U s i n g a n r f v o l t m e t e r , m e a s u r e rf v o l t 
a g e at J l ( A 8 J 4 ) . A d j u s t r e c e i v e input 
l e v e l a n d f r e q u e n c y f o r a 7 0 - m V p e a k 
r e a d i n g at J l ( A 8 J 4 ) . 

e . A d j u s t Input f r e q u e n c y u p unt i l rf v o l t 
a g e at J l ( A 8 J 4 ) i s 3 d B b e l o w l e v e l o f 
s t e p d . N o t e input f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y d o w n unt i l r f v o l t 
a g e at J l ( A 8 J 4 ) i s 3 d B b e l o w l e v e l of 
s t e p d . N o t e input f r e q u e n c y . 

R e f e r e n c e 

N L T 9 . 4 5 3 4 0 0 M H z 

N M T 9 . 4 5 0 3 0 0 M H z 

C h e c k F L 2 , Q 3 , Q 4 , 
Q 5 , Q 6 , a n d a s s o c i 
a t e d c i r c u i t s . 

C h e c k F L 2 , Q 3 , Q 4 , 
Q 5 , Q 6 , a n d a s s o c i 
a t e d c i r c u i t s . 

3 C . 5 . 8 0 - k H z 
L S B f i l t e r 
m e a s u r e m e n t 

(Cont) 

Note 

T h i s t e s t a p p l i e s o n l y t o 5 . 8 0 - k H z L S B 
f i l t e r ( 5 2 6 - 9 9 7 7 - 0 1 0 ) . 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h t o L S B . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

3 C . (Cont) b . Set A G C s w i t c h to O F F . 

c . Set r e c e i v e input to c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 4 1 M H z . 

d . U s i n g a n rf v o l t m e t e r , m e a s u r e rf v o l t 
a g e at J l ( A 8 J 4 ) . A d j u s t r e c e i v e input 
l e v e l and f r e q u e n c y f o r a 7 0 - m V p e a k 
r e a d i n g at J l ( A 8 J 4 ) . 

e . A d j u s t input f r e q u e n c y u p unt i l rf v o l t 
a g e at J l ( A 8 J 4 ) i s 3 d B b e l o w l e v e l o f 
s t e p d . N o t e input f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y d o w n unti l r f v o l t 
a g e at J l ( A 8 J 4 ) i s 3 d B b e l o w l e v e l of 
s t e p d . N o t e input f r e q u e n c y . 

R e f e r e n c e 

N L T 9 . 4 5 6 0 0 0 M H z 

N M T 9 . 4 5 0 2 0 0 M H z 

C h e c k F L 2 , Q 3 , Q 4 , 
Q 5 , Q 6 , and a s s o c i 
a t e d c i r c u i t s . 

C h e c k F L 2 , Q 3 , Q 4 , 
Q 5 , Q 6 , a n d a s s o c i 
a t e d c i r c u i t s . 

4 . A G C a t t a c k 
and d e c a y 
t i m e s 

| Note | 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set f r o n t p a n e l M O D E s w i t c h to I S B . 

b . Set r e c e i v e input to c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 1 7 M H z a n d 1 m V at output of 
s w i t c h i n g d e v i c e . Set t h e s w i t c h i n g 
d e v i c e f o r 0 . 2 5 s on and 2 . 5 s off . 

[~Noie~\ 

If a s w i t c h i n g d e v i c e i s not a v a i l a b l e , 
o n e m a y b e f a b r i c a t e d u s i n g f i g u r e 
1 0 . 

c . Set f r o n t p a n e l A G C s w i t c h to F A S T . 

d . U s i n g an o s c i l l o s c o p e , m e a s u r e A G C 
a t t a c k t i m e at Q 1 9 - C ( c o n n e c t t e s t l e a d 
t o Q 1 9 - C a n d r e i n s t a l l c h a n n e l В if in 
u n i t ) . 

\~~Noie~) 

A G C a t t a c k t i m e is the t i m e i n t e r v a l 
f r o m the f i r s t a p p e a r a n c e of an rf 
b u r s t to the point w h e r e the rf 
e n v e l o p e s t a y s wi thin 6 d B of t h e f inal 
v a l u e . 

e . Set r e c e i v e input to c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 1 7 M H z a n d 2 0 0 at output of 
s w i t c h i n g d e v i c e . Set the s w i t c h i n g 
d e v i c e to a l t e r n a t e b e t w e e n a 2 0 0 - ^ V 
output and a 1 0 - ^ V o u t p u t . 

N M T 5 m s 

и 

file:///~~Noie~


T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
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f. U s i n g a n o s c i l l o s c o p e , m e a s u r e A G C 
d e c a y t i m e at Q 1 9 - C . 

| Note | 

A G C d e c a y t i m e i s t h e t i m e i n t e r 
v a l f r o m 2 0 0 - / i V t o 1 0 - n V t r a n s i t i o n 
and the point w h e n the rf e n v e l o p e 
r e a c h e s 709< of the f ina l v a l u e . 

g . R e p e a t s t e p s e a n d f with the f r o n t p a n e l 
A G C s w i t c h at S L O W . 

75 to 2 0 0 m s 

1 to 2 s 

C h e c k Q 2 2 , Q 2 4 , U 4 , 
a n d a s s o c i a t e d 
c i r c u i t s . 

C h e c k U4 and 
a s s o c i a t e d c i r c u i t s . 

5 . 4 5 0 - k H z 
i n j e c t i o n 
f r e q u e n c y 
s u p p r e s s i o n 

| Note | 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set r e c e i v e input to c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 1 7 M H z and 1 0 0 0 / Л ' . 

b . Set A G C s w i t c h to F A S T . 

c . Set f ront p a n e l M O D E s w i t c h to I S B . 

d . U s i n g a s p e c t r u m a n a l y z e r , m e a s u r e 
the d e s i r e d if out at J6 (СИ В IF j a c k 
o n r e a r p a n e l ) . 

e . M e a s u r e the 4 5 0 - k H z i n j e c t i o n f r e q -
q u e n c y l e a k a g e at the r e c e i v e if out 
j a c k J6 (CH В I F j a c k on r e a r p a n e l ) . 

N o t e l e v e l . 

N L T 4 0 dB down 
f r o m r e c e i v e if 
a b o v e . 

[~Nole~\ 

It m a y b e n e c e s 
s a r y to r e m o v e 
the r e c e i v e input 
to l o c a t e the 
4 5 0 - k H z l e a k a g e . 
M e a s u r e it with 
the r e c e i v e input 
a p p l i e d . 

C h e c k U l , Q l , a n d 
a s s o c i a t e d c i r c u i t s . 

6 . R e c e i v e audio 
d i s t o r t i o n 

| Note | 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set r e c e i v e input to c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 1 7 M H z and 5 0 0 ц\. 

b . Set f r o n t panel M O D E s w i t c h to ISB. 

c . U s i n g an a u d i o d i s t o r t i o n a n a l y z e r , 
m e a s u r e the audio d i s t o r t i o n at R C V 
A F 6 0 0 П - В on r e a r panel ( T B I - I, - ( i ) . 

N M T 0.5',, C h e c k U 7 , U 2 , U 3 , 
Q 1 2 , Q 1 8 , Q 1 9 , and 
a s s o c i a t e d c i r c u i t s . 



Table 1. Channel В IF, Tenting and Troubleshooting Procedures (Cont). 

T E S T P R O C E D U R E N O R M A L IF I N D I C A T I O N 
I N D I C A T I O N IS A B N O R M A L 

7. A G C r a n g e | Note | 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set f r o n t p a n e l M O D E s w i t c h to I S B . 

b . Set A G C s w i t c h to F A S T . 

c . Set r e c e i v e input to c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 1 7 M H z and 0 ц\. 

d. C o n n e c t d v m to P l - 2 1 ( T B 1 - 9 on r e a r 
p a n e l ) . •> 

e . I n c r e a s e r e c e i v e input unti l d v m j u s t N o t e input l e v e l at 
b e g i n s to i n c r e a s e f r o m 7 0 m V d c . t h i s p o i n t . ( N o m i 

n a l l y 5^V r m s ) 

f. U s i n g an rf v o l t m e t e r , note rf l e v e l R e f e r e n c e 
at J 6 (CH В IF j a c k on r e a r p a n e l ) . 

g- I n c r e a s e r e c e i v e input 8 0 d B h i g h e r than 
t h e input l e v e l n o t e s in s t e p e . 

h . N o t e t h e r f l e v e l at J6 (CH В IF j a c k N M T 6 d B a b o v e that C h e c k U 2 , U 3 , a n d 
o n r e a r p a n e l ) and that no s i g n of an noted in s t e p f. No a s s o c i a t e d c i r c u i t s . 
o v e r l o a d e x i s t s o n Q 1 9 - C . o v e r l o a d on Q 1 9 - C . 

8 . R e m o t e rf g a i n | Note | 

T h i s t e s t a p p l i e s only to unit with a 
r e m o t e c o n t r o l c o n n e c t e d . 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set r e c e i v e input to c h a n n e l A if (A8J2) 
at 9 . 4 5 1 7 M H z and 5 цХ. 

b . Set f r o n t p a n e l C O N T s w i t c h to R E M . 

c . Set r e m o t e c o n t r o l M O D E s w i t c h to R e f e r e n c e if output 
I S B . l e v e l at J6 (CH В 

IF j a c k on r e a r 
p a n e l ) . 

d . Set r e m o t e c o n t r o l A G C s w i t c h off. 

e . A d j u s t r e m o t e c o n t r o l R F G A I N c o n t r o l Total a t tenuat ion C h e c k U 4 and 
fu l l c o u n t e r c l o c k w i s e . I n c r e a s e r e c e i v e o v e r R F G A I N c o n  a s s o c i a t e d c i r c u i t s . 
input at A 8 J 2 until if output l e v e l e q u a l s t r o l r a n g e m i n i 
r e f e r e n c e of s t e p c . m u m 8 0 d B 

f. Set r e c e i v e input f o r 6 0 d B a b o v e 5 - ^ Y 
input . A d j u s t r e m o t e c o n t r o l R F G A I N 
c o n t r o l until if output l e v e l e q u a l s r e f e r 
e n c e of s t e p c . 

g- N o t e the input at l ' 1 - l l ( А 8 1 Ч - 1 1 ) . - 5 . 0 0 . 1 V dc S a m e a s s t e p e . 

h . Set f ront p a n e l C O N T s w i t c h to L C I . . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

9 . L o c a l r f g a i n Note 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set r e c e i v e input t o c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 1 7 M H z a n d 5 ц\. 

b . Set f r o n t p a n e l M O D E s w i t c h to I S B . 

c . Set f r o n t p a n e l A G C s w i t c h to O F F . 

d . A d j u s t f r o n t p a n e l R F G A I N c o n t r o l fu l l 
c o u n t e r c l o c k w i s e . I n c r e a s e r e c e i v e 
input at A 8 J 2 unti l if output l e v e l e q u a l s 
r e f e r e n c e of s t e p b . 

e . Set r e c e i v e input f o r 6 0 d B a b o v e 5-JUV 
i n p u t . A d j u s t R F G A I N c o n t r o l unt i l if 
output l e v e l e q u a l s r e f e r e n c e of s t e p b . 

f. N o t e t h e input at P l - 3 9 ( A 8 P 1 - 3 9 ) . 

R e f e r e n c e if output 
l e v e l at J6 (CH В I F 
j a c k on r e a r p a n e l ) . 

T o t a l a t t e n u a t i o n 
o v e r R F G A I N c o n 
t r o l r a n g e m i n i 
m u m 8 0 dB 

+ 2 . 8 ± 0 . 3 V dc 

C h e c k U 4 and 
a s s o c i a t e d c i r c u i t s . 

S a m e a s s t e p d . 

1 0 . A G C i n / o u t Note | 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set t h e f r o n t p a n e l M O D E s w i t c h to I S B . 

b . Set f r o n t p a n e l A G C s w i t c h to F A S T . 

c . Set r e c e i v e input to channel A if ( A 8 J 2 ) 
at 9 . 4 5 1 7 M H z a n d 5 ^ V . 

d . C h e c k t h e A G C i n / o u t v o l t a g e at P l - 2 1 
( T B 1 - 9 on r e a r p a n e l ) with t h i s input 
a p p l i e d . 

e . I n c r e a s e the r e c e i v e input to c h a n n e l A 
if ( A 8 J 2 ) b y 8 0 d B . 

f. C h e c k the A G C i n / o u t v o l t a g e at P l - 2 1 
( T B 1 - 9 on r e a r p a n e l ) with t h i s input 
a p p l i e d . 

= 7 0 m V dc 

7 . 8 ± 0 . 8 V dc 

C h e c k U 4 B a n d 
a s s o c i a t e d c i r c u i t s . 

S a m e a s s t e p e . 

1 1 . R f A G C 

(Cont) 

| Note | 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set t h e f r o n t panel M O D E s w i t c h to I S B . 

b . Set f r o n t p a n e l A G C s w i t c h to F A S T . 

c . Set r e c e i v e input to c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 1 7 M H z and 5 juV. 

R e f e r e n c e 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

1 1 . (Cont) d . U s i n g a d v m , m o n i t o r the r f A G C v o l t 
a g e at P I - 1 8 ( A 8 P 1 - 1 8 ) . 

e . A d j u s t f r o n t p a n e l R F G A I N c o n t r o l f o r 
0 V dc at P I - 1 8 ( A 8 P 1 - 1 8 ) . 

f. N o t e t h e r f A G C v o l t a g e w h i l e s l o w l y 
i n c r e a s i n g t h e r e c e i v e input to 80 d B 
a b o v e l e v e l in s t e p c . 

Rf A G C i n c r e a s e s 
at a c o n s t a n t r a t e 
f r o m 0 to 3 V d c . 
( 6 0 - d B point = N L T 
3 . 0 V d c ) 

C h e c k Q 2 0 , U 4 A , 
U 4 B , a n d a s s o c i a t e d 
c i r c u i t s . 

1 2 . M u t e Note | 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set the f ront p a n e l M O D E s w i t c h to I S B . 

b . Set r e c e i v e input to c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 1 7 M H z and 50 juV. 

c . U s i n g a n r f v o l t m e t e r , m o n i t o r the if 
output at J 6 (CH В I F j a c k o n r e a r p a n e l ) . 

d . A p p l y a g r o u n d at P l - 1 3 ( A 8 P 1 - 1 3 ) . 

e . R e m o v e P l - 1 3 ( A 8 P 1 - 1 3 ) g r o u n d . 

Output s i g n a l i s 
p r e s e n t . 

Output s i g n a l i s 
m u t e d . 

Output s i g n a l i s 
r e s t o r e d . 

C h e c k U 2 , U 3 , a n d 
a s s o c i a t e d c i r c u i t s . 

C h e c k Q 8 t h r u Q l l 
a n d a s s o c i a t e d 
c i r c u i t s . 

1 3 . P e r f o r m a n c e 
m o n i t o r 

| Note | 

C h a n n e l A if c a r d and p a r a l l e l input 
c a r d e x t e n d e d . 

a . Set the f ront p a n e l M O D E s w i t c h to I S B . 

b . Set r e c e i v e input to c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 1 7 M H z and 5 0 ц\. 

c . U s i n g a d v m , m e a s u r e t h e dc v o l t a g e at 
P l - 2 ( A 1 1 P 1 - 1 8 ) . 

d . R e m o v e r e c e i v e input and m e a s u r e t h e 
dc v o l t a g e at P l - 2 ( A 1 1 P 1 - 1 8 ) . 

0 . 5 . 0 . 5 V dc 

14.5 + 0 . 5 V dc 

C h e c k Q 2 5 a n d 
a s s o c i a t e d c i r c u i t s . 

S a m e a s s t e p c . 

1 4 . C r o w b a r 
e n a b l e 

(Cont) 

| Note | 

C h a n n e l В if c a r d e x t e n d e d . 

a . S e t t h e f ront p a n e l C O N T s w i t c h to R E M . 

b . A p p l y +5 V dc to P l - 3 7 . 

c . U s i n g an o s c i l l o s c o p e , m o n i t o r the w a v e 
f o r m at U 6 - 7 . 

N L T + 3 . 0 V dc C h e c k U 6 a n d 
a s s o c i a t e d c i r c u i t s . 

j 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

1 4 . (Cont) d . N o t e dc l e v e l and d u r a t i o n of U 6 - 7 p u l s e 
w h i l e s l o w l y c h a n g i n g the r e m o t e c o n t r o l 
f r e q u e n c y s e t t i n g s . 

e . U s i n g an o s c i l l o s c o p e , m o n i t o r the 
w a v e f o r m at P l - 1 8 . 

f. R e m o v e +5 V dc f r o m P l - 3 7 . 

g . Set the f r o n t p a n e l C O N T s w i t c h to L C L . 

0 . 5 + 0 . 5 V dc f o r 
2 0 + 1 0 m s b e t w e e n 
e a c h f r e q u e n c y 
c h a n g e . 

D u r i n g the l o g i c 0 
p u l s e , w a v e f o r m at 
P l - 1 8 s h a l l b e 
0 . 5 + 0 . 5 V dc 

S a m e a s s t e p b . 

C h e c k Q 2 4 a n d 
a s s o c i a t e d c i r c u i t s . 

1 5 . S e n s i t i v i t y | Note | 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set t h e f ront p a n e l M O D E s w i t c h to I S B . 

b . Set A G C s w i t c h t o O F F . 

c . U s i n g a n a u d i o v o l t m e t e r , m o n i t o r the 
a u d i o at P l - 3 4 ( A 6 T P 8 ) (with no r e c e i v e 
i n p u t ) . 

d . Set r e c e i v e input to c h a n n e l A if ( A 8 J 2 ) 
at 9 . 4 5 1 7 M H z . 

e . A d j u s t r e c e i v e input f o r • 10 dB ( s n ) / n 
at P l - 3 4 ( A 6 T P 8 ) . 

f. N o t e the r e c e i v e input l e v e l . N M T 1 (jV m i s (into 
50-ii, r m s 
o p e n c i r c u i t ) 

C h e c k U 2 , U 3 , a n d 
a s s o c i a t e d c i r c u i t s . 

1 6 . If output \~Note 

C h a n n e l A if c a r d e x t e n d e d . 

a . Set the f ront panel M O D E s w i t c h to ISB. 

b . Set r e c e i v e input to channel A if ( A 8 J 2 ) 
at 9 . 4 5 1 7 M H z and 15 ц\ . 

c . Set f r o n t p a n e l A G C s w i t c h to F A S T . 

d . U s i n g an rf v o l t m e t e r , m e a s u r e the 
r e c e i v e if output at J(i (CII В IF j a c k 
o n r e a r p a n e l ) . 

27 : 1 0 m V r m s . C h e c k U 2 , U 3 , and 
a s s o c i a t e d c i r c u i t s . 

file:///~Note


TPA-I345 - 0I3 

AGC Switching Device 
Figure 10 

4. ALIGNMENT/ADJUSTMENT 

4.1 Filter Gain Adjustments (Selection of R29 
and R41) 

a. Set front panel MODE switch to ISB. Set AGC 
switch to FAST. 

b. Connect receive input of 9.4517 MHz to channel A 
if J2. 

Note 
Select values of R29 and R41 only if Q3, Q5, 
and/or FL2 circuits have been repaired. 

c. Set receive signal to 50 дУ (9.4517 MHz). Find a 
passband reponse minimum between 9.4507 and 
9.4511 MHz at Jl. Measure voltage gain between J4 
and Jl. Should be 8.2 ±2.0 dB. Select values of R29 
and R41 (200 thru 1000 fi) to give a voltage gain of 
8.2 ±2.0 dB. 

4.2 Receive Gain Adjustment (Adjustment of L5, 
L7, R68, and R123) 

a. Set front panel MODE switch to ISB. Adjust R68 
for minimum gain (full ccw). Adjust receive input 
until channel В if output (measured at J6) in
dicates about 20 mV rms. 

b. Adjust L5 and L7 for a peak channel В if output. 
Decrease the receive input as necessary to main
tain channel В if output at 20 mV rms. 

c. Repeat step b until no further increase in channel 
В if output is possible. 

d. Set the receive input to 5 цУ (9.4517 MHz) and ad
just R68 for +70 ±5-mV dc AGC voltage 
(measured at Pl-21). 

e. Increase receive input to 5.0 mV (9.4517 MHz) and 
adjust R123 until AGC voltage (measured at Pl-21) 
equals +5.0 ±0.1 V dc. 

f. Repeat steps d and e until no further improvement 
is possible. 



4.3 SSB Output Level Adjustment (Adjustment 
of R152) 

a. Set front panel MODE switch to ISB. 
b. Set receive input for 15.0 /xV (9.4517 MHz) and ad

just R152 for 10 ±0.5-mV rms audio output 
(measured at Pl-34). 

5. REPAIR 

Repair of the channel В if card is accomplished using 
standard maintenance and planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

6. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of equip
ment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram 
(figures 11 and 12.) The parts location illustration is a 
design engineering drawing that shows exact compo
nent placement on the circuit cards. 

Use reference designator indicated on the schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion is listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points at the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

CIRCUIT CARD/ 
SUBASSEMBLY 

Channel В if 
Channel В if 
Channel В if 
Channel В if 

* Not covered in this printing. 

COLLINS 
PART LATEST 
NUMBER EFFECTIVITY 

637-2647-001 REV U 
637-2647-002 REV U 
637-2647-003 REV U 
637-2647-004 * 





PARTS LIST PARTS LIST (CONT) PARTS LIST (CONT) PARTS LIST (CONT) 

REF 
DES DESCRIPTION 

CR1 
CR2 
CR3-CR5 
CR6-CR14 
CR1S 
CR15 
CR16 
CR17 
CR18 
Cl.CZ 
C3-C13 
C14 
CIS 
CIS 
C16 
C17 
C17 
CIS 

CIS 

C19 
C19 
C20 

C21 
C22 
C23 
C23 
C24.C25 
С 26 
C27-C29 
C30 
C31.C32 
C33.C34 
C35.C36 
C37 
CJ8 
С 39 
CO,Ml 
C42 
C43-C45 
C43-C45 
C46.C47 
C48 
C49.C50 
C51 
C51 
C52 
C52 
C53 
C53 
C54-C56 
C57-C61 
C57-C61 
C62 
C63 
C63 
C64 
C64 
C65 
C66 
C6& 
C67 
C67 
C68 
C69 
C69 
С 70 
C71 
C72 
C73 
C74 
C75 
C75 
C76 
C77 
C77 
С 76 
С 78 
C79 
C80 
CSO 
cei 
сег.сез 
свг.свз 
св4 
С85 

CHAttJEL В IF A7 
CHANNEL В IF A7 
CHANNEL В IF A7 
NOT USEO 
SEMICOND DEVICE 1N4454 
SEMICOND OEVICE 1NS767 
SEMICOND DEVICE 1N4454 
SEMICOND DEVICE 1H816 (A2) 
SEMICOND DEVICE 1NS767 
SEMICOND DEVICE 1N4454 
NOT USED 
SEMICOND DEVICE 1N4454 (AZ) 
CAPACITOR•FXD ELCTLT, 47UF, 20/ 
NOT USED 
CAPACITOR.FXD CER DIEL, 0.01UF, 
CAPACITOR•FXD CER DIEL, 0.01UF, 
CAPACITOR,FXD ELCTLT, 1UF, 20/ , 
CAPACITOR»FXD CER DIEL, 0.01UF, 
CAPACITOR,FXD CER OIEL. 0.01UF, 

100V 
100V ( A D 

10/ 
10/ 
35V 
20/, 50V 
10/, 100V (A4> 

CAPACITOR,FXD ELCTLT, 2.2UF, 20/, 25V 
CAPACITOR,FXD MICA DIEL, 15PF, PORM O.SPF, 
300V (A4> 
CAPACITOR,FXD MICA DIEL, 22PF, PORM O.SPF, 
300V 
CAPACITOR,FXD CER DIEL, 0.01UF, 10/, 100V (A2) 
CAPACITOR,FXD ELCTLT, 1UF, 20/, 35V 
CAPACITOR,FXD MICA DIEL, 20PF, PORM O.SPF, 
100V 
CAPACITOR,FXO CER DIEL, 0.01UF, 10/, 100V 
CAPACITOR•FXD ELCTLT, 1UF, 20/ 
CAPACITORIFXD CER DIEL, 0.01UF, 10/, 100V (A2) 
CAPACITOR,FXD ELCTLT, 1UF, 20/ 
CAPACITOR,FXD CER DIEL, 1000PF 
CAPACITOR,FXD ELCTLT, 1UF, 20/ 
CAPACITOR,FXD CER DIEL, 0.01UF 
CAPACITOR,FXO CER DIEL, 0.01UF 
CAPACITOR,FXO CER DIEL, 0.01UF 
CAPACITOR,FXO MICA DIEL, 4PF, PORM 0 
CAPACITOR,FXD CER DIEL, 0.01UF, 10/, 
CAPACITOR,FXD CER DIEL, 1200PF, 5/ 

10/, 
35V 
10/, 
35V 
10/, 
35V 
10/, 
20/, 
10/, 

200V 

100V 
50V 
100V 
.5PF, 300V 
100V 

100V 
CAPACITOR,FXD MICA DIEL, 400PF, 5/, 50V 
CAPACITOR,FXD CER DIEL. 0.01UF, 20/, 50V 
CAPACITOR,FXD MICA DIEL. 4PF, PORM 0.5PF, 300V 
CAPACITOR,FXD CER OIEL, 0.01UF, 20/, 50V 
CAPACITOR,FXD ELCTLT, 0.1UF, 20/, 35V (A7) 
CAPACITOR,FXD ELCTLT, 2.2UF, 20/, 25V 
CAPACITOR,FXD CER DIEL, 0.01UF, 20/, 50V 
CAPACITOR,FXO CER DIEL, 5600PF, 5/, 100V 
CAPACITOR,FXD CER DIEL, 0.01UF, 20/, 50V 
CAPACITOR,FXD ELCTLT, 0.1UF, 20/, 35V (A7) 
CAPACITOR,FXD ELCTLT, 2.2UF, 20/. 25V 
CAPACITOR,FXD ELCTLT, 1UF, 20/. 35V (A4) 
CAPACITOR,FXD ELCTLT, 10UF, 20/, 20V 
CAPACITOR,FXD ELCTLT, 0.1UF, 20/, 35V <A4> 
CAPACITOR,FXO ELCTLT, 10UF, 20/, 20V 
CAPACITOR,FXO CER DIEL, 0.01UF, 20/, SOV 
CAPACITOR,FXD ELCTLT, 0.1UF, 20/, 35V (A7( 
CAPACITOR,FXD ELCTLT, 2.2UF, 20/, 25V 
CAPACITOR,FXD CER DIEL, 0.01UF, 10/, 100V 
CAPACITOR,FXD ELCTLT, 1UF, 20/, 35V (A4> 
CAPACITOR,FXD ELCTLT, 10UF, 20/, 20V 
CAPACITOR,FXD ELCTLT, 0.1UF, 20/, 35V (A7> 
CAPACITOR,FXD ELCTLT, 2.2UF, 20/, 25V 
CAPACITOR,FXD CER DIEL, 470PF, 10/. 200V 
CAPACITOR,FXD ELCTLT, 0.1UF, 20/, 35V (A7) 
CAPACITOR»FXD ELCTLT, 2.2UF, 20/, 25V 
CAPACITOR.FXD ELCTLT, 0.1UF, 20/, 35V (A7> 
CAPACITOR,FXD CER OIEL, 0.1UF, 10/, 100V 
CAPACITOR,FXD CER DIEL. 1000PF. 10/, 200V 
CAPACITOR,FXD ELCTLT, 0.1UF, 20/, 35V (A7) 

2.2UF, 20/, 25V 
47UF, 20/, 20V 
22UF, 20/, 15V 
47UF, 20/, 6V 

0.01UF, 20/, SOV 

CAPACITOR,FXD ELCTLT 
CAPACITOR,FXD ELCTLT 
CAPACITOR,FXD ELCTLT 
CAPACITOR,FXD ELCTLT 
CAPACITOR,FXD CER DIEL 
MOT USED 
CAPACITOR,FXD ELCTLT 
CAPACITOR,FXD ELCTLT 
CAPACITOR,FXD ELCTLT 
CAPACITOR,FXD ELCTLT 
CAPACITOR,FXD ELCTLT 
CAPACITOR,FXD ELCTLT 

4.7UF, 
2.2UF, 
6.EUF, 
0.1UF, 
2.2UF, 
0.1UF, 

10/ , 10V (All 
10/ , 20V 
20/ , 6V 
20/ , 35V (A7) 
20/ , 25V 
20/ , 35V IA7) 

CAPACITOR,FXD CER OIEL, 0.1UF, 10/ , 100V 
CAPACITOR,FXO CER DIEL. 0.01UF, 10/ , 100V 
CAPACITOR,FXD ELCTLT, 0.1UF, 20/ , 35V (A7) 
CAPACITOR,FXD ELCTLT 
CAPACITOR,FXO ELCTLT 
CAPACITOR,FXD ELCTLT 
CAPACITOR,FXD ELCTLT 
CAPACITOR,FXD ELCTLT 
CAPACITOR•FXD CER DIEL 

2.2UF, 20/, 2SV 
22UF, 20/, 10V 
0.1UF, 20/, 35V (A7) 
2.2UF, 20/, 2SV 
10UF, 20/, 20V 

0.01UF, 20/, 50V (A4) 

COLLINS U S A B L E 
PART O N REF 
N U M B E R C O D E DES 

637-2647-001 A C85 
637-2647-002 В C86 
637-2647-003 С C87 

C87 
353-3644-010 C88 
922-6119-010 C69 
353-3644-010 C90 
353-2564-000 C91 
922-6119-010 C92 
353-3644-010 C93 

C93 
353-3644-010 C94 
164-9102-630 C95 

С 95 
913-5019-200 FL1 
913-5019-200 FL2 
184-9102-350 FL2 
913-3279-110 FL2 
913-5019-200 Jl 
184-9102-220 J2.J3 
912-4141-130 J4-J6 

LI 
912-4141-030 L2.L3 

L4 
913-5019-200 L5 
164-9102-350 L6 
912-4141-150 L7 

L6 
913-5019-200 L9 
184-9102-350 L10 
913-5019-200 01.92 
164-9102-350 Q3-Q6 
913-4016-000 07 
184-9102-350 06 
913-5019-200 09 
913-3279-110 010 
913-5019-200 Oil 
912-4141-080 012-014 
913-5019-200 015 
913-3261-290 016 
912-4141-520 017 
913-3279-110 018,019 
912-4141-080 Q20 
913-3279-110 021 
164-9102-290 022,023 
184-9102-220 Q24 
913-3279-110 025,026 
913-3281-380 027,026 
913-3279-110 029 
184-9102-290 030 
184-9102-220 RT1 
184-9102-350 RT2 
164-9102-170 R1-R26 
184-9102-290 R27 
164-9102-170 R28 
913-3279-110 629 
164-9102-290 629 
184-9102-220 630 
913-5019-200 R30 
184-9102-350 631 
184-9102-170 631 
164-9102-290 632 
164-9102-220 633 
913-4014-000 634 
184-9102-290 635 
184-9102-220 635 
184-9102-290 636,R37 
913-5019-440 638 
913-4016-000 639 
164-9102-290 640 
164-9102-220 R41 
164-9102-630 
164-9102-140 641 
164-9102-470 642 
913-3279-110 643 

184-9086-140 643 
184-9086-430 644 
184-9102-450 645 
184-9102-290 645 
164-9102-220 646 
184-9102-290 647 
913-5019-440 648 
913-5019-200 649 
184-9102-290 650 
184-9102-220 651 
184-9102-520 652 
184-9102-290 653 
184-9102-220 654 
184-9102-610 655 
913-3279-110 656 

DESCRIPTION 

COLLINS 
PART 
NUMBER 

USABLE 
O N 
C O D E 

REF 
DES DESCRIPTION 

COLLINS USABLE 
PART ON 
NUMBER CODE 

CAPACITOR,FXD CER DIEL, 1000PF, 10/, 200V 
CAPACITOR,FXD ELCTLT, 6.8UF, 20/, 25V 
CAPACITOR,FXD CER OIEL, 0.01UF, 20/, 50V IA4I 
CAPACITOR,FXD CER DIEL, 1000PF, 10/, 200V 
CAPACITOR,FXD CER DIEL, 0.1UF, 20/, 50V 
CAPACITOR,FXO CER DIEL, 1000PF, 10/, 200V 
CAPACITOR,FXD CER DIEL, 0.01UF, 20/, 50V 
CAPACITOR,FXD ELCTLT, 0.47UF, 20/, 35V 
CAPACITOR.FXD ELCTLT, 1UF, 20/, 35V 
CAPACITOR,FXD ELCTLT, 1UF, 20/, 35V (A4) 
CAPACITOR.FXD ELCTLT, 10UF, 20/, 20V 
CAPACITOR.FXD ELCTLT, 1UF, 20/, 35V 
CAPACITOR,FXD ELCTLT, 2.2UF, 20/, 25V (A6> 
CAPACITOR.FXD ELCTLT, 2.2UF, 20/, 25V 
NOT USED 
FILTER,LSB,2.75 KHZ 
FILTER,LSB,3.05 KHZ 
FILTER,LS3,3.10 KHZ 
CONNECTOR,RCPT ELEC 
NOT USED 
CONNECTOR,RCPT ELEC 
COIL.RF 2700UH 
COIL.RF 1000UH 
NOT USED 
INDUCTOR.RF 
COIL.RF 1000UH 
INDUCTOR.RF 
COIL.RF 1000UH 
COIL.RF егооин 
COIL.RF 1000UH 
NOT USED 
TRANSISTOR 2N4416 
TRANSISTOR SPF557 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2606 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2608 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2608 
NOT USEO 
TRANSISTOR 2N2608 
RESISTOR,THRM 3K, 10/. 1Ы 
RESISTOR,THRM 100K, 10/, 0.5H 
NOT USED 
RESISTOR,FXD CHPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXO CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXO CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXO CMPSN, 
RESISTOR,FXO CMPSN, 
RESISTOR,FXD FILM, 5.11K, 1/ 
RESISTOR,FXD CMPSN, 100 OHMS 
RESISTOR,FXD CMPSN, 470 OHMS 
RESISTOR,FXD CMPSN, 10K, 10/ 
RESISTOR,FXD CMPSN, 100 OHMS 
RESISTOR,FXO CMPSN, IK, 10/, 
RESISTOR,FXD FILM, 5.11K, 1/ 

10K, 10/ 
22K, 10/ 
560 OHMS 
470 OHMS, 10/ 
560 OHMS, 10/ 

IK, Ю/, i/EU 
100 OHMS, 10/ 
470 OHMS, 10/ 
100K, 10/, 1/8U 
560 OHMS, 10/, 1/8Н 

1/8H 
L/EU 
10/, 1/6H (A4) 

1/8H 
1/8U (A2J 
1/8H (AL) 
1/8U 

1/8Ы 
10/, 
10/, 
1/8U 
10/, 

1/8Ы 
1/8U 

1/8U IA2I 
1/814 

RESISTOR,FXD,CMPSN 
(A4) 
RESISTOR,FXD CMPSN 
RESISTOR.FXO CMPSN 
RESISTOR,FXO,CMPSN 
IA2) 
RESISTOR.FXO CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR.FXO CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR.FXO CMPSN 
RESISTOR,FXO CMPSN 
RESISTOR,FXD FILM, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXO CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR.FXO CMPSN, 

200 THRU 680 0HMS,5/,1/6H 

470 OHMS, 10/, 1/8H 
47K, 10/, 1/8H 
200 THRU 680 0HMS,5/,1/8H 

390 OHMS, 10/, 1/8U 
IK, Ю/, i/eu 
680 OHMS, 10/, 1/eU (Al) 
330 OHMS, Ю / , i/eu 
470K, 10/, 1/8H 
10K, 10/, 1/6M 
2.2K, 10/, 1/8M 

20.5K, 1/, 1/8W 
390 OHMS, 10/, 1/8H 
IK, 10/, 1/8U 
2.2K, 10/, 1/8И 
100K, 10/. 1/8U 
1MEGO, 10/, 1/8Ы 
1.5K, 10/, 1/8U 
470 OHMS, 10/, 1/SH (B2I 

913-4016-000 R87 RESISTOR, FXD CMPSN, 270 OHMS, 10/, 1/6H 745-2320-000 
184-9102-670 R57 RESISTOR, FXD CMPSN, 1.5K, 10/, 1/8H 745-2347-000 
913-3279-110 658 RESISTOR, ,FXD CMPSN, 15K, 10/, 1/8U 745-2383-000 
913-4018-000 R59 NOT USED 
913-3279-180 R60 RESISTOR, ,FXD CMPSN, 47 OHMS, 10/, 1/6И 745-2292-000 
913-4018-000 R61 RESISTOR, ,FXD CMPSN, 470 OHMS, 10/, 1/6H 74S-2329-000 
913-3279-110 R62 RESISTOR, ,FXD CMPSN, 220 OHMS, 10/, 1/6U 745-2317-000 
184-9102-330 R63 RESISTOR, ,FXD CMPSN, , 1.2K, 10 / . 1/6H 74S-2344-000 
184-9102-350 R64 RESISTOR, ,FXD CMPSN, , LOO OHMS , Ю / , l /eu 745-2304-000 
184-9102-350 R65 RESISTOR, ,FXD CMPSN I , i5K, ю н , i /ем (B i ) 745-2363-000 
184-9102-170 R65 RESISTOR, ,FXD CMPSNI , 560 OHMS, 10 / , i /eu 745-2332-000 
164-9102-350 R66 RESISTOR I ,FXD CMPSN, , 10K. 10 / , 1/8M 745-2377-000 
164-9102-660 R67 RESISTOR, ,FXD CMPSNI , 220 OHMS, 10/, 1/8И 745-2317-000 
184-9102-220 R68 RESISTOR, ,FXD CMPSN, , 36 OHMS* 5 / , i /eu 745-1663-140 

R100 RESISTOR, ,FXD CMPSN, , 270 OHMS , Ю / , i / eu 745-2320-000 
526-9956-010 A R101 RESISTOR, ,FXD CMPSN I , 4 7 OHMS, 10/, 1/6U 745-2292-000 
526-9981-010 В R102 RESISTOR,FXD CMPSN, , 330 OHMS, Ю / , i / eu 745-2323-000 
526-9986-010 С R103 NOT USED 
357-7207-100 R72 RESISTOR, ,FXD CMPSN I , 330 OHMS, I O / , i / eu 745-2323-000 

R104 RESISTOR, ,FXD CMPSN, , 47K, 10/, 1/6H 745-2401-000 
357-7207-100 R105, RESISTOR, ,FXO CMPSN, , Ю0К, IO/, i / eu 745-2413-000 
240-2715-540 R106 
240-2715-490 R107 RESISTORI ,FXD FILM, 1.40K, 1 / , i / eu 705-1003-000 

R106 RESISTOR ,FXD FILM, 18.7K, 1 / , i /eu 70S-10S7-000 
242-0441-010 R109 RESISTOR ,FXO CMPSN, , 2.7K, 10/, 1/6U 745-2356-000 
240-2715-490 R110 RESISTOR ,FXD CMPSN, , IOK, 10/, i /eu 745-2377-000 
242-0441-020 R i l l RESISTOR, ,FXD FILM, IOK , IX, i / eu 705-1044-000 
240-2715-490 R112 RESISTOR, ,FXD FILM, 12.4K, 1 / , i / eu 705-3605-520 
240-2715-600 R113. RESISTOR, ,FX0 FILM, 47.SK , 1 / , i /eu 705-3605-600 
240-2715-490 R114 

R115, NOT USED 
352-0756-010 R116 
352-1068-010 R117 RESISTOR, ,FXD CMPSN, , ггк, 10/ , i / eu 745-2389-000 
352-0661-020 R116 RESISTOR, ,FXD FILM, 37.4K, 1 / , 1/8Н 705-3605-750 
352-0551-010 R119 RESISTOR.FXO FILM, 30.IK, 1 / , i /eu 705-1067-000 
352-0661-020 R120, RESISTOR, ,FXO CMPSN, , IOK, 10/, 1/8U 745-2377-000 
352-0551-010 R121 
352-0661-020 R122 RESISTOR, ,FX0 CMPSN, , 100K, 10/, 1/6U 745-2413-000 
352-0551-010 R123 RESISTOR, ,VAR NON-UU,20K, 10/ 382-0052-470 
352-0661-020 R124 RESISTOR, ,FXD FILM, 22.6K, 1 / , 1/8U (A3I 705-1061-000 
352-0605-010 R124 RESISTOR, ,FXO FILM, 15.4K, 1 / , 1/8U 705-1053-000 
352-0661-020 R125 RESISTOR, .FXO CMPSNI , IOK, 10/, 1/8U (A5) 745-2377-000 
352-0551-010 R125 RESISTOR, .FXO CMPSNI I 6.8K, 10/ , i /eu 745-2371-000 
352-0661-020 R126 RESISTOR, ,FX0 FILM, 100K, 1 / , 1/8Ы 705-1092-000 
352-0551-010 R127 RESISTOR,FXD FILM, 38.зк, 1/, i /eu 705-1072-000 
352-060S-010 R126 RESISTOR, ,FX0 FILM, 13K, 1 / , i /eu 705-3605-530 
352-0661-020 R129 RESISTOR, ,FXD CMPSN, , 2.7K, 10/ , i / eu 745-2356-000 
352-0605-010 R130 RESISTOR, ,FXD CMPSN, , 270K, 10/, 1/6U (A l ) 745-2428-000 

R130 RESISTOR ,FXD CMPSN, , 470K, 10/, i /eu 745-2437-000 
352-0605-010 R131 RESISTOR ,FXD CMPSN, , 16K, 10/, 1/6U 745-2386-000 
714-1715-000 R132 RESISTOR ,FXD CMPSN, , 47K, 10/, 1/6U 745-2401-000 
714-1736-000 R133 RESISTOR ,FXD CMPSN, , 6eo OHMS, I O / , i / eu 745-2335-000 

R134 RESISTOR ,FXD CMPSN, , Ю 0 К , 10/ , i /eu 745-2413-000 
745-2377-000 R135 RESISTOR .FXD CMPSN, , 47K, 10/, i /eu 745-2401-000 
745-2369-000 R136 RESISTOR ,FXD CMPSN, , IMEGO, IO/, i /eu 745-2449-000 
745-2332-000 R137 RESISTOR ,FXD CMPSN, , ггк, IO/, i /eu 745-2389-000 
745-2329-000 R138 RESISTOR .FXD CMPSN, , 560K, 10/, 1/8U 745-2440-000 
745-2332-000 R139, RESISTOR ,FXD CMPSN, . IMEGO, 10/, 1/6U 745-2449-000 
745-2341-000 R140 
745-2304-000 R141 RESISTOR ,FXD CMPSN, . IK, 10/, 1/8U 745-2341-000 
745-2329-000 R142 RESISTOR ,FXD CMPSN, , его OHMS, 10/ , i / eu 745-2336-000 
745-2413-000 R143 RESISTOR ,FXD CMPSN, , 47 OHMS, 10/, i /eu 745-2292-000 
745-2332-000 R144 RESISTOR ,FXD CMPSN, , 100 OHMS, 10/, i /eu 745-2304-000 
705-1030-000 R145, RESISTOR >FXD CMPSN, , 1K, 10/, 1/8U 745-2341-000 
745-2304-000 R146 
745-2329-000 R147 RESISTOR ,FXD CMPSN, , 1.3K, 5/, 1/8Н 745-1863-520 
745-2377-000 R146 RESISTOR ,FXO CMPSN, , 180 OHMS, 10/ , i / eu 745-2314-000 
745-2304-000 R149 RESISTOR ,FXD CMPSN, . зк, 5 / , i /eu 745-1863-600 
745-2341-000 R150 RESISTOR .FXD CMPSN, , IOK, 10/ , i /eu 74S-2377-000 
705-1030-000 R151 RES|STOR,FXD CMPSN, , IK, 10/ , i /eu 745-2341-000 
637-2529-001 R152 RESISTOR .VAR 2K, 20/, 1/2U 382-0036-050 

R1S3 RESISTOR .FXO CMPSN, , IK, 10/ , i / eu 745-2341-000 
745-2329-000 R154. RESISTOR ,FXO CMPSN, , 47K, 10/, i /eu 745-2401-000 
745-2401-000 R15S 
637-2529-001 R156 NOT USED 

R157 RESISTOR ,FXD CMPSN, , 47K, 10/, i /eu 745-2401-000 
745-2326-000 R158 NOT USED 
745-2341-000 R159 RESISTOR ,FXD CMPSN, , 8.2MEGO, 5/, l /eu 745-1664-470 
745-2335-000 R160 RESISTOR ,FXD CMPSN, , 100 OHMS, 10/, 1/4U 745-0713-000 
745-2323-000 R161 RESISTOR 

NOT USED 
,FXD FILM, 221K, 1/ , i / eu 705-3604-170 

745-2437-000 R162 
RESISTOR 
NOT USED 

745-2377-000 R163 RESISTOR ,FXD CMPSN, , 100 OHMS, 10/, i / eu 745-2304-000 
745-2353-000 R164- RESISTOR, ,FXD CMPSN, , IMEGO, 10/, 1/6U 745-2449-000 
705-1059-000 R166 
745-2326-000 R167 RESISTOR, .FXD CMPSN, , 56OK, 10/ , i /eu 745-2440-000 
745-2341-000 R16S RESISTOR ,FXO CMPSN, , 47K, 10/, 1/6U 745-2401-000 
745-2353-000 R169 RESISTOR, .FXO CMPSN, , 330K, 5/, 1/8H <A2) 745-1864-130 
745-2413-000 R169 RESISTOR ,FXD CMPSN, , 430K, 5/, 1/6U 745-1864-160 
745-2449-000 R170 RESISTOR ,FXD FILM, IOK, 1/, 1/8U 705-1044-000 
745-2347-000 TPl JACK,TIP BRN 360-0484-070 
745-2329-000 TP2 JACK,TIP RED 360-0484-020 

REF 
DES DESCRIPTION 

PART 
NUMBER 

TPS JACK,TIP ORN 360-0484-050 
TP4 JACK,TIP YEL 360-0484-060 
TP5 JACK,TIP GRN 360-0484-040 
Tl TRANSFORMER.RF 276-0432-030 
Ul NOT USED 
U2.U3 INTEGRATED CIRCUIT MC1420G 351-1050-030 
U4 INTEGRATED CIRCUIT LM324N 351-1141-030 
U5 INTEGRATED CIRCUIT MC14S6P1 351-1071-070 
U6 INTEGRATED CIRCUIT C040988E 351-6278-010 
U7 INTEGRATED CIRCUIT MC1496G 351-0043-020 
ue INTEGRATED CIRCUIT MC14025CP 351-6159-150 
U9 INTEGRATED CIRCUIT MC14011CP 351-6159-040 
U10 INTEGRATED CIRCUIT F4049BPC 351-6159-210 
VRl, VR2 SEMICOND DEVICE 1N755A 353-2716-000 
VR3 SEMICOND DEVICE 1N751A 353-2710-000 
VR4 SEMICOND DEVICE 1N7S8A 353-2724-000 

R29, ,R41 RESISTOR,FXD,CMPSN, 200 THRU 1K,5X,1/8M 637-2529-001 
(TEST SELECT I 

U S A B L E 
O N 
C O D E 
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NOTES 

- C27 
' O O I 

UNLESS OTHERWISE SPECIFIED. RESISTANCE VALUES ARE IN OHMS. 
CAPACITANCE VALUES ARE IN MICROFARADS, INDUCTANCE VALUFS 
ARE IN MICROHENRYS AND DIODES ARE TYPE IN4454 

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN, FOR COMPLETE 
DESIGNATION. PREFIX WITH UNIT AND/OR ASSEMBLY DESIGNATION 

POWER AND GROUND CONNECTIONS 

U NO. TYPE 
POWER (VDC) 

U NO. TYPE + 15 + 5 GND -15 
U2.U3 MCI420G 
U4 LM324N 4 11 
U5 MCI458PI 8 л 
U6 MCI4528BAL 6 8 
U7 MCI496G 
US MCI4025CP 14 7 
U9 MCI40IICP 14 7 
UIO F404$8PC 1 

да 

® IF GAIN FROM J4 TO Jl DOES NOT MEET SPECIFICATION (82±2DB) 
USE TEST SELECT RESISTOR 637-2529-001 

( ? ) • DENOTES CIRCUIT CARD PAD 

<D <6> ALL VOLTAGES ARE NOMINAL FOR GIVEN INPUT CONDITIONS. RF MODULE 
NOT IN AGC LOOP. CHAN A IF MUST BE IN PLACE MODE IS ISB. 
SIGNAL INPUT AT CHAN A IF IS 5 mV, 94517 MHZ 

(7 ) THE ONLY DIFFERENCE BETWEEN THE 637 -2647 -001 , -002 AND 
-003 IS LSB FILTER F L 2 . 

- 0 0 1 2.75 kHz BANDWIDTH, 5 2 6 - 9 9 5 6 - 0 1 0 . 
- 0 0 2 3 05 kHz BANDWIDTH, 526-9981-010. 
- 0 0 3 3 10 kHz BANDWIDTH, 5 2 6 - 9 9 8 6 - 0 1 0 

637 -2468 001 
SH I 



MODIFICATION HISTORY 

REVISION 
IDENT 

DESCRIPTION OF REVISION AND 
REASON FOR CHANOE EFFECTIVITY 

A1 

A2 

A3 

AS 

A7 

Changed: 
C15lrom0.01«Fto1,iF. 
С75 from 4.7 »F to 2.2MF. 
R31lroffl 10On to 470n. 
R4S from 680a to 33 On. 
R130 from 270ka to 470ko. 

Added CR18.1 N4454. 
Changed: 
CR15 from 1 N8116 to 1 N5787. 
C191rom0.0VFto1jiF. 
C23 from 0.01 mF to 1MF 
R30 from 560» to 1 ко. 
R3S from 100oto470o. 
R43 from test select of 

200o thru 880a to fixed 390a. 
R169 from ЗЗОко to 430ko. 

Changed R124 from 22.6kn to 13.4kD. 

Changed: 
C17from0.01,.Fto2.2„F. 
C18from15pFto22pF. 
C52from1»Fto10»F. 
CS3 from 1iiFto 10«F. 
CfratrornVFtolOuF. 
C8S from 0.011.F to 1000pF. 
C87 from 0.01 «F to 10OOpF. 
C93from1^Fto10)iF. 
R29 from 580o to 470a. 

R41 from test select of 200a thru 880a to fixed 470a. 

Changed: 
R72 from 470o to 330a. 
R125 from 10ko to 6800a. 

Added C95,2.2»F. 

Changed: 
C43 from 0. 
C44 from 0. 
C57from0. 
C58from 0. 
C59from0. 
C60 from 0. 
С81 from 0. 
C64 from 0. 
CeefromO. 
C87 from 0. 
C89from0. 
C77from 0. 
C78 from 0. 
CeO from 0. 
C82from0. 
C83 from 0. 

REV С 
and above 

REVD 
and above 

REVE 
and above 

REV F 
and above 

1nFto2.2^F. 
1»Fto2.2„F. 
1nFto2.2„F. 
1iiFto2.2«F. 
1iiFto2.2„F. 
1»Fto2.2BF. 
1/iFto2.2»F. 
1<.Fto2.2nF. 
VFto2.2„F. 
1<iFto0.01»F. 
1»Fto2.2„F. 
1nFto2.2^F. 
1»Fto0.01,iF. 
1«Fto2.2^F. 
1»Fto2.2^F. 
1nFto2.2„F. 

REVJ 
and above. 

REV К 
and above 

REV L 
and above 

Changed R8S from 1200o to 580o. 

Changed R87 from 470a to 270a. 

REV N 
and above. 

REVT 
and above. 
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REF 
DES 

P A R T S L I S T ( C O N T ) 

DESCRIPTION 

COLLINS 
PART 
NUMBER 

USABLE 
ON 
CODE 

CHANNEL В IF A7 
CHANNEL В IF A7 
CHANNEL В IF A7 

CR1 NOT USED 
CR2 SEHICOND DEVICE 1N4454 
CR3-CR5 SEMICOND DEVICE 1N5767 
CR6-CR14 SEMICOND DEVICE 1N4454 
CR15 SEMICOND DEVICE 1N5767 
CR16 SEMICOND DEVICE 1N4454 
CR17, NOT USED 
CR1S 
CR19 SEMICOND DEVICE 1N4454 
C1.C2 CAPACITORiFXD ELCTLT, 47UF, 20Z, 20V 
C3-C13 NOT USED 
C14 CAPACITOR,FXD CER DIEL, 0.01UF, IOZ, 100V 
C15 CAPACITOR,FXD ELCTLT, 1UF, 20Z, 35V 
С16 CAPACITOR,FXD CER DIEL, 0.01UF, 20Z, 50V 
C17 CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 
CIS CAPACITOR,FXD MICA DIEL, 22PF, PORM 0.5PF, 

300V 
C19 CAPACITOR,FXD ELCTLT, 1UF, 20Z, 35V 
C20 CAPACITOR,FXD MICA DIEL, 20PF, PORM 0.5PF, 

100V 
C21 CAPACITOR,FXD CER DIEL, 0.01UF, IOZ, I00V 
C22,C23 CAPACITOR,FXD ELCTLT, 1UF, 20Z, 35V 
C2<>,C25 CAPACITOR,FXD CER DIEL, 1000PF, 10Z, 200V 
C26 CAPACITOR,FXD ELCTLT, 1UF, 20Z, 35V 
C27-C29 CAPACITOR,FXD CER OIEL, 0.01UF, IOZ, 100V 
C30 CAPACITOR,FXD CER OIEL, 0.01UF, 20Z. 50V 
C31.C32 CAPACITOR,FXD CER DIEL, 0.01UF, 10Z, 100V 
C33.C3* CAPACITOR,FXD MICA DIEL, *PF, PORM 0.5PF, 300V 
C35.C36 CAPACITOR,FXD CER DIEL, 0.01UF, 10Z, 100V 
C37 CAPACITOR,FXD CER DIEL, 1200PF, 5Z, 100V 
C38 CAPACITOR,FXD MICA DIEL, *00PF, 5Z, 50V 
C39 CAPACITOR,FXD CER DIEL, 0.01UF, 20Z, 50V 
C*0,C*1 CAPACITOR,FXD MICA OIEL, *PF, PORM 0.5PF, 300V 
C42 CAPACITOR,FXD CER DIEL, O.OIUF, 20Z, 50V 
C43-C45 CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 
C46.C47 CAPACITOR,FXD CER DIEL, O.OIUF, 20Z, 50V 
C48 CAPACITOR,FXD CER DIEL, 5600PF, 5Z, 100V 
C*9,C50 CAPACITOR,FXD CER DIEL, O.OIUF, 20Z, 50V 
C51 CAPACITOR,FXO ELCTLT, 2.2UF, 20Z, 25V 
C52.C53 CAPACITOR,FXO ELCTLT, 10UF, 20Z, 20V 
C54-C56 CAPACITOR,FXD CER DIEL, O.OIUF, 20Z, 50V 
C57-C61 CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 
C62 CAPACITOR,FXD CER DIEL, O.OIUF, IOZ, 100V 
C63 CAPACITOR,FXO ELCTLT, 10UF, 20Z, 20V 
C64 CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 
C65 CAPACITOR,FXD CER DIEL, 470PF, IOZ, 200V 
C66 CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 
C67 CAPACITOR,FXD CER DIEL, 0.1UF, 10Z, 100V 
C68 CAPACITOR,FXD CER DIEL, 1000PF, 10Z, 200V 
C69 CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 
C70 CAPACITOR,FXD ELCTLT, 15UF, 20Z, 20V 
C71 CAPACITOR,FXD ELCTLT, 22UF, 20Z, 15V 
C72 CAPACITOR,FXD ELCTLT, *7UF, 20Z, 6V 
C73 CAPACITOR,FXD CER DIEL, O.OIUF, 20Z, 50V 
C7* NOT USED 
C75 CAPACITOR,FXD ELCTLT, 2.2UF, I0Z, 20V 
C76 CAPACITOR,FXO ELCTLT, 6.8UF, 20Z, 6V 
C77 CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 
С76 CAPACITOR,FXD CER DIEL, 0.1UF, 10Z, 100V 
C79 CAPACITOR,FXD CER DIEL, O.OIUF, 10Z, 100V 
CSO CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 
CSI CAPACITOR,FXD ELCTLT, 22UF, 20Z, 10V 
C82,C83 CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 
C84 CAPACITOR,FXD ELCTLT, 10UF, 20Z, 20V 
C85 CAPACITOR,FXD CER DIEL, 1000PF, 10Z, 200V 
C86 CAPACITOR,FXD ELCTLT, 6.SUF, 20И, 25V 
C67 CAPACITOR,FXD CER DIEL, 1000PF, 10Z, 200V 
C88 CAPACITOR,FXD CER DIEL, 0.1UF, 20Z, 50V 
C89 CAPACITOR,FXD CER DIEL, 1000PF, 10Z, 200V 
C90 CAPACITOR,FXD CER OIEL, O.OIUF, 20Z, 50V 
C91 CAPACITOR,FXD ELCTLT, 0.47UF, 20Z, 35V 
C92 CAPACITOR,FXD ELCTLT, 1UF, 20Z, 35V 
C93 CAPACITOR,FXD ELCTLT, 10UF, 20Z, 20V 
C9* CAPACITOR,FXD ELCTLT, 1UF, 20Z, 35V 
C95 CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 
C96 CAPACITOR,FXD ELCTLT, 15UF, 20Z, 20V 
C97 CAPACITOR,FXD CER DIEL, 0.1UF, 10Z, 100V 
FL1 NOT USED 
FL2 FILTER,LSB,2.75 KHZ 
FL2 FILTER,LSB,3.05 KHZ 
FL2 FILTER,LSB,3.10 KHZ 
LI COIL.RF 2700UH 
L2.L3 COIL.RF 1000UH 
L* NOT USED 
L5 INDUCTOR,RF 
L6 COIL.RF 1000UH 
L7 INDUCTOR,RF 
L8 COIL.RF 1000UH 
L9 COIL.RF S200UH 

637-26*7-001 A 
637-26*7-002 В 
637-2647-003 С 

353-3644-010 
922-6119-010 
353-3644-010 
922-6119-010 
353-3644-010 

353-3644-010 
184-9102-630 

913-5019-200 
184-9102-350 
913-3279-110 
184-9102-220 
912-4141-030 

184-9102-350 
912-4141-150 

913-5019-200 
184-9102-350 
913-4018-000 
184-9102-350 
913-5019-200 
913-3279-110 
913-5019-200 
912-4141-080 
913-5019-200 
913-3281-290 
912-4141-520 
913-3279-110 
912-41*1-080 
913-3279-110 
18*-9102-220 
913-3279-110 
913-3281-380 
913-3279-110 
184-9102-220 
184-9102-170 
913-3279-110 
184-9102-220 
913-5019-200 
18*-9102-170 
184-9102-220 
913-4014-000 
184-9102-220 
913-5019-440 
913-4018-000 
184-9102-220 
184-9102-620 
184-9102-140 
184-9102-470 
913-3279-110 

184-9086-430 
184-9102-450 
184-9102-220 
913-5019-440 
913-5019-200 
184-9102-220 
184-9102-520 
184-9102-220 
184-9102-610 
913-4018-000 
184-9102-670 
913-4018-000 
913-3279-180 
913-4018-000 
913-3279-110 
184-9102-330 
184-9102-350 
184-9102-170 
184-9102-3S0 
184-9102-220 
184-9102-620 
913-5019-440 

526-9956-010 A 
526-9981-010 В 
526-9986-010 С 
240-2715-540 
240-2715-490 

242-0441-010 
240-2715-490 
242-0441-020 
240-2715-490 
240-2715-600 

НО 
Ql, 02 
43-06 
Q7 
Q8 
09 
010 
Oil 
012-014 
015 
016 
Q17 
018,0.19 
0.20 
021 
022,023 
024 
Q25,Q26 
027,028 
Q29 
Q30 
RT1 
RT2 
R1-R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36.R37 
R38 
639 
R40 
R41 
R*2 
R43 
R44 
R45 
R46 
R47 
R4S 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
R57 
R58 
R59 
R60 
R61 
R62 
R63 
R64 
R65 
R65 
R66 
R67 
R68 
R69 
R70 
R71 
R72 
R73 
R74 
R75 
R76 
R77 
R78 
R79 
R80 
R81 
R82.R83 
R84 
R85 
R86 
R87 
R88 
R89 
R90 
R91 
R92 
R93 
R94 
R95 

COIL.RF I000UH 
NOT USEO 
TRANSISTOR 2N4416 
TRANSISTOR SPF557 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2608 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2608 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2608 
NOT USED 
TRANSISTOR 2N2608 
RESISTOR,THRM 3K, 10Z, 1H 
RESISTOR,THRM 100K, 10Z, 0 
NOT USED 
RESISTOR,FXD CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR,FXO CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR.FXD CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR,FXD FILM, 
RESISTOR,FXD CMPSN, 470 OHMS 
RESISTOR,FXD CMPSN, 10K, 10Z 
RESISTOR,FXD CMPSN, 100 OHMS 
RESISTOR,FXD CMPSN, IK, 10Z, 

5H 

10K, 10Z, 1/8M 
22K, 10Z, 1/8И 
470 OHMS, 10Z, 1/8H 
IK, 10Z, 1/8U 
470 OHMS, 10Z, 1/8U 
100K, 10Z, 1/8И 
560 OHMS, 10Z, 1/8H 

5.UK, 1Z, 1/8H 
10Z, 1/8Ы 
1/8H 
10Z, 1/SH 

1/8W 
RESISTOR,FXD FILM, 5.11K, 1Z, 
RESISTOR,FXO CMPSN, 470 OHMS, 
RESISTOR,FXO CMPSN, 
RESISTOR,FXD CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR.FXD CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR,FXO FILM, 

1/8H 
10Z, 1/8Ы 

47K, 10Z, 1/8И 
390 OHMS, 10Z, 1/SH 
IK, 10Z, 1/8M 
330 OHMS, 10Z, 1/8N 
470K, 10Z, 1/8H 
IOK , l o z , l / eu 
2.2К, 10Z, 1/8Ы 

20.5K, 1Z, 1/8M 
RESISTOR.FXD CMPSN, 820 OHMS, 10Z, 1/SH 
RESISTOR,FXO CHPSN, 18K, 10Z, 1/8Ы 
RESISTOR,FXD CMPSN, 2.2K, 10Z, 1/SH 
RESISTOR,FXD FILM, 14.3K, 1Z, 1/8Ы 
RESISTOR,FXD CMPSN, 10K, 10Z, 1/8U 
RESISTOR.FXD CMPSN, 680 OHMS, 10Z, 1/8H 
NOT USED 
RESISTOR.FXD FILM, 1.40K, 1Z, 1/SH 
RESISTOR,FXD CMPSN, 33K, 10Z, 1/8H 
NOT USED 
RESISTOR,FXO FILM, 24.9K, 1Z, 1/8U 
RESISTOR.FXD CMPSN, 47 OHMS, 10Z, 1/SH 
RESISTOR,FXD CMPSN, 100 OHMS, 10Z, 1/8U 
RESISTOR,FXD CMPSN, 2.2K, 10Z, 1/8И 
RESISTOR,FXD CMPSN, 22K, 10Z, 1/8H 
RESISTOR.FXD CMPSN, 1.2K. 10Z, 1/SH 
RESISTOR.FXD CMPSN, 560 OHMS, 10Z, 1/8H 
RESISTOR,FXD CMPSN, 22K, 10Z, 1/8И 
RESISTOR.FXD CMPSN, 36 OHMS, 5Z, 1/8Ы 
RESISTOR,VAR 200 OHMS, 20Z, 1/2H 
RESISTOR,FXO CMPSN, 1.2K, 10Z, 1/8W 
RESISTOR,FXO CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR.FXD CMPSN, 

47 OHMS, 10Z, 1/8H 
2.7K, 10Z, 1/8U 
330 OHMS, 10Z, 1/8U 
2.7K, 10Z, 1/8W 
150 OHMS, 10Z, 1/8Ы 
1.2K, 10Z, 1/8И 
22 OHMS, 10Z, 1/6И 
4.7K, 10Z, 1/8M 

RESISTOR.FXD CMPSN, 2.7K, 10Z, 1/8И 
RESISTOR,FXD CMPSN, 220 OHMS, 10Z, 1/8И 

390 OHMS, 10Z, 1/6U 
IK, ioz, i/eu 

RESISTOR.FXD CMPSN 
RESISTOR.FXD CMPSN 
NOT USED 
RESISTOR.FXD CMPSN, 100K, 10Z, 1/8U 
RESISTOR.FXD CMPSN, 1MEGO, 10Z, 1/8H 
RESISTOR,FXD CMPSN, 1.5K, 10Z, 1/8U 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR,FXD CMPSN, 

270 OHMS, 10Z, 1/8H 
1.5K, 10Z, 1/8Ы 
15K, 10Z, 1/8U 
10K, 10Z, 1/SU 
47 OHMS, IOZ, 1/8U 
470 OHMS, 10Z, 1/8H 
220 OHMS, 10Z, 1/8U 
1.2K, 10Z, 1/8H 
100 OHMS, 10Z, 1/8И 

240-2715-490 

352-0756-010 
352-1068-010 
352-0661-020 
352-0551-010 
352-0661-020 
352-0551-010 
352-0661-020 
352-0551-010 
352-0661-020 
352-0605-010 
352-0661-020 
352-0551-010 
352-0661-020 
352-0551-010 
352-0605-010 
352-0661-020 
352-0605-010 

352-0605-010 
714-1715-000 
714-1736-000 

7*5-2377-000 
745-2389-000 
745-2329-000 
745-2341-000 
745-2329-000 
745-2413-000 
745-2332-000 
705-1030-000 
745-2329-000 
745-2377-000 
745-2304-000 
745-2341-000 
705-1030-000 
745-2329-000 
745-2401-000 
745-2326-000 
745-2341-000 
745-2323-000 
745-2437-000 
745-2377-000 
745-2353-000 
705-1059-000 
745-2338-000 
745-2386-000 
745-2353-000 
705-3605-550 
745-2377-000 
745-2335-000 

705-1003-000 
745-2395-000 

705-1063-
745-2292-
745-2304-
745-2353-
745-2389-
745-2344-
7*5-2332-
745-2389-
745-1863-
382-0038-
745-2344-
745-2292 
745-2356 
745-2323 
745-2356 
745-2311 
7*5-23*4-
745-2280 
745-2365 
745-2356 
7*5-2317 
745-2326 
7*5-2341 

000 
000 
000 
000 
000 
ООО А,В 
ООО С 
ООО 
1*0 
020 
ООО 
ООО 
ООО 
•ООО 
•ООО 
•ООО 
•ООО 
•ООО 
ООО 

-ООО 
-ООО 
-ООО 
-ООО 

745-2413-000 
745-2449-000 
745-2347-000 
745-2320-000 
745-23*7-000 
745-2383-000 
745-2377-000 
7*5-2292-000 
745-2329-000 
7*5-2317-000 
7*5-23**-000 
745-2304-000 

R96 
R97 
R98 
R99 
R100 
R101 
R102 
R103 
R104 
R105, 
R106 
R107 
R108 
R109 
R110 
R111 
R112 
R113, 
R114 
R115, 
R116 
R117 
R118 
R119 
R120, 
R121 
R122 
R123 
R124 
R125 
R126 
R127 
R12S 
R129 
R130 
R131 
R132 
R133 
R134 
R135 
R136 
R137 
R138 
R139, 
R140 
R141 
R142 
R143 
R14* 
R145, 
R146 
R147 
R148 
R149 
R150 
R151 
R152 
R153 
R154, 
R155 
R156 
R157 
R158, 
R159 
R160 
R161 
R162 
R163 
R164-
R166 
R167 
R168 
R169 
R170 
R171, 
R172 
R173 
R174 
ТР1 
ТР2 
TPS 
ТР4 
TPS 
Tl 
Ul 
ИГ, ИЗ 
U4 
U5 
U6 
U7 
US 
U9 

RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
NOT USED 
RESISTOR 
RESISTOR 

FXD CMPSN, 
FXD CMPSN, 
FXD CMPSN, 
FXD CMPSN, 
FXD CMPSN, 

,FXO CMPSN, 
FXD CMPSN, 

FXD CMPSN, 
FXO CMPSN, 

15K, 10Z, 1/SU 
10K, 10Z, 1/8U 
220 OHMS, 10Z, 1/BU 
36 OHMS, 5Z, 1/8H 
270 OHMS, 10Z, 1/8U 
47 OHMS, 10Z, 1/8Ы 
330 OHMS, 10Z, 1/SH 

47K, 10Z, 1/8Ы 
100K, 10Z, 1/8U 

RESISTOR,FXD FILM, 1.40K, 1Z, 1/8H 
RESISTOR,FXD FILM, 18.7K, 1Z, 1/8U 
RESISTOR,FXD CMPSN, 2.7K, 10Z, 1/8H 
RESISTOR,FXD CMPSN, 10K, 10Z, 1/8U 
RESISTOR.FXD FILM, 10K, 1Z, 1/8H 
RESISTOR,FXO FILM, 12.4K, 1Z, 1/8U 
RESISTOR.FXD FILM, 47.5K, 1Z, 1/8H 

NOT USEO 

RESISTOR,FXO CMPSN, 22K, 10Z, 1/SU 
RESISTOR,FXD FILM, 37.4K, 1Z, 1/8U 
RESISTOR.FXD FILM, 30.IK, 1Z, 1/8U 
RESISTOR.FXD CMPSN, 10K, IOZ, 1/8U 

RESISTOR,FXD CMPSN, 100K, IOZ, 1/8H 
RESISTOR,VAR NON-WH,20K, IOZ 
RESISTOR.FXD FILM, 15.4K, 1Z, 1/8U 
RESISTOR,FXD CMPSN, 6.8K, IOZ, 1/8U 
RESISTOR,FXD FILM, 100K, 1Z, 1/8W 
RESISTOR.FXD FILM, 38.SK, 1Z, 1/8U 
RESISTOR,FXD FILM, 13K, 1Z, 1/8U 
RESISTOR,FXD CMPSN, 2.7K, IOZ, 1/8U 
RESISTOR,FXO CMPSN, 470K, IOZ, 1/8H 
RESISTOR,FXD CMPSN, 18K, IOZ, 1/8H 
RESISTOR,FXD CMPSN, 47K, IOZ, 1/8Ы 
RESISTOR,FXD CMPSN, 680 OHMS, IOZ, 1/8U 
RESISTOR,FXD CMPSN, 100K, IOZ, 1/8U 
RESISTOR,FXD CMPSN, 47K, IOZ, 1/8H 
RESISTOR,FXD CMPSN, 1MEGO, IOZ, 1/8U 
RESJSTOR,FXD CMPSN, 22K, IOZ, 1/8H 
RESISTOR,FXD CMPSN, 560K, IOZ, 1/8H 
RESISTOR,FXD CMPSN, 1MEGO, IOZ, 1/8U 

RESISTOR,FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR,FXD CMPSN, 

IK, IOZ, 1/8H 
820 OHMS, IOZ, 1/8Ы 
56 OHMS, IOZ, 1/8U 
loo OHMS, ioz, l/ew 
IK, ioz, i/eu 

RESISTOR,FXD CMPSN, 1.3K, 5Z, 1/8U 
RESISTOR,FXD CMPSN, 180 OHMS, IOZ, 
RESISTOR,FXD CMPSN, 3K, 5Z, 1/8H 
RESISTOR,FXD CMPSN, 10K, IOZ, 1/8W 
RESISTOR.FXD CMPSN, IK, IOZ, 1/8H 
RESISTOR,VAR 2K, 20Z, 1/2И 
RESISTOR,FXD CMPSN, IK, IOZ, 1/8H 
RESISTOR,FXD CMPSN, 47K, IOZ, 1/8M 

NOT USED 
RESISTOR.FXD CMPSN, 
NOT USED 

47K, IOZ, 1/8U 

RESISTOR,FXD CMPSN, 100 OHMS, IOZ, 1/4Ы 
RESISTOR,FXD FILM, 221K, 1Z, 1/8U 
NOT USEO 
RESISTOR.FXD CMPSN, 100 OHMS, IOZ, 1/SU 
RESISTOR,FXD CMPSN, 1MEGO, IOZ, 1/8И 

RESISTOR.FXD CMPSN, 560K, IOZ, 1/8U 
RESISTOR,FXD CMPSN, *7K, IOZ, 1/8U 
RESISTOR,FXD CMPSN, *30K, 5Z, 1/8U 
RESISTOR,FXD FILM, 10K, 1Z, 1/8U 
RESISTOR,FXD CMPSN, IK, IOZ, 1/SU 

RESISTOR.FXD CMPSN, 4.7K, IOZ, 1/SU 
RESISTOR,FXD CMPSN, 100K, IOZ, 1/8U 
JACK,TIP BRN 
JACK,TIP RED 
JACK,TIP ORN 
JACK,TIP YEL 
JACK,TIP GRN 
TRANSFORMER,RF 
NOT USED 
INTEGRATED CIRCUIT HC1420G 
INTEGRATED CKT LM324N 
INTEGRATED CIRCUIT MC1458P1 
INTEGRATED CIRCUIT CD4098BE 
INTEGRATEO CIRCUIT MC1496G 
INTEGRATED CIRCUIT MC1*025CP 
INTEGRATED CIRCUIT MC1*011CP 

7*5-2383-000 
7*5-2377-000 
745-2317-000 
7*5-1863-1*0 
745-2320-000 
7*5-2292-000 
745-2323-000 

745-2401-000 
745-2413-000 

705-1003-000 
705-1057-000 
745-2356-000 
745-2377-000 
705-1044-000 
705-3605-520 
705-3605-800 

745-2389-000 
705-3605-750 
705-1067-000 
745-2377-000 

7*5-2*13-000 
382-0052-470 
705-1053-000 
745-2371-000 
705-1092-000 
705-1072-000 
705-3605-530 
745-2356-000 
7*5-2*37-000 
745-2386-000 
7*5-2*01-000 
745-2335-000 
745-2413-000 
745-2401-000 
745-24*9-000 
745-2389-000 
7*5-2440-000 
7*5-2**9-000 

745-23*1-000 
7*5-2338-000 
7*5-2295-000 
7*5-2304-000 
7*5-23*1-000 

U10 INTEGRATED CIRCUIT F4049BPC 
VR1.VR2 SEMICOND DEVICE 1N755A 
VR3 SEMICOND DEVICE 1N751A 
VR4 SEMICOND DEVICE 1N758A 

7*5-
7*5-
7*5-
7*5-
7*5-
382-
7*5-
7*5-

1863-520 
2314-000 
1863-600 
2377-000 
23*1-000 
0038-050 
2341-000 
2401-000 

745-2401-000 

745-0713-000 
705-3604-170 

745-2304-000 
745-2449-000 

745-2440-000 
745-2401-000 
745-1864-160 
705-1044-000 
745-2341-000 

745-2365-000 
745-2413-000 
360-0484-070 
360-0484-020 
360-0*84-050 
360-0484-060 
360-0*84-040 
278-0432-030 

351-1050-030 
351-1141-030 
351-1071-070 
351-8278-010 
351-0043-020 
351-8159-150 
351-8159-040 

R29.R41 RESISTOR,FXD,CMPSN, 
СTEST SELECT) 

200 THRU IK, 5Z.1/8H 

351-8159-210 
353-2718-000 
353-2710-000 
353-2724-000 

637-2529-001 

Channel В IF, REV U and Above, 
Schematic Diagram 
Figure 12 (Sheet 2) 
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NOTES 

I > UNLESS OTHERWISE SPECIFIED. RESISTANCE VALUES ARE IN OHMS. 
CAPACITANCE VALUES ARE IN MICROFARADS, INDUCTANCE VALUES 
ARE IN MICRO HENRYS AND DIODES ARE TYPE IN4454. 

<D PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. FOR COMPLETE 
DESIGNATION. PREFIX WITH UNIT AND/OR ASSEMBLY DESIGNATION. 

D> 
POWER AND GROUND CONNECTIONS 

U NO. TYPE 
POWER(VDC) 

U NO. TYPE + 15 + 5 GND -15 
U2.U3 MCI420G 
U4 LM324N 4 II 
U5 MCI458PI 8 4 
U6 C04098BE 16 в 
U7 MCI496G 
US MCI4025CP 14 7 
U9 MCI40IICP 14 7 
UIO F4049BTC 1 в 

IF GAIN FROM J4 TO Jl DOES NOT MEET SPECIFICATION (8.2I2DB) 
USE TEST SELECT RESISTOR 637-2529-001. 

(5) • DENOTES CIRCUIT CARO PAD. 

(6) ALL VOLTAGES ARE NOMINAL FOR GIVEN INPUT CONDITIONS. RF MODULE 
NOT IN AGC LOOP. CHAN A IF MUST BE IN PLACE. MODE IS ISB. 
SIGNAL INPUT AT CHAN A IF IS 5 mV, 9.4517 MHz. 

(7) THE ONLY DIFFERENCE BETWEEN THE 637 -2647 -001 . -002 . -003 
AND -004 IS LSB FILTER. FL2. 
-001 2.75 kHz BANDWIDTH, 526-9956-010. 
-002 3.05 kHz BANDWIDTH, 526-9981-010. 
- 0 0 3 3.10 kHz BANDWIDTH, 526-9986-010. 
-004 5.8 kHz BANDWIDTH, 526-9977-010. 

SH I 
637 -2468 -002 

Channel В IF, REV U and Above, 
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1. DESCRIPTION 

Channel A IF 637-2650-( ), shown in figure 1, is a 2-
layer planar card with 56-pin edge-on connector (2 
layers, 28 pins each). The channel A if card has sub-
miniax rf connectors for connecting to channel В if in
put (Jl), 9.45-MHz receive input (J2), 9.9-MHz injec
tion input (J3), channel В if output (J4), 450-kHz in
jection input (J5), and 450-kHz receive if input (J6). 

The channel A if card consists of filter control, 
channel A if, channel A audio detector, and channel A 
AGC circuits. 

The channel A if configuration differences are as 
follows: 

a. 637-2650-001, FL1 has 2.75-kHz bandwidth (250 to 
3000 Hz, USB). 

b. 637-2650-002, FL1 has 3.05-kHz bandwidth (250 to 
3300 Hz, USB). 

c. 637-2650-003, FL1 has 3.10-kHz bandwidth (300 to 
3400 Hz, USB). 

d. 637-2650-004, reserved. 
e. 637-2650-005, FL1 has 5.80-kHz bandwidth (200 to 

6000 Hz, USB). 

T P 5 - 2 3 4 4 - 0 1 7 

Channel A IF 
Figure 1 

2. PRINCIPLES OF OPERATION 

2.1 General 

The channel A if receives the 9.45-MHz receive if in
put; mixes it with a 9.9-MHz fixed injection signal; 
filters the resulting 450-kHz receive if signal; and 
provides (1) 450-kHz receive if output, (2) AM audio 
output, (3) a product detected channel A SSB audio 
output, and (4) AGC control signals. 

2.2 Bandpass Filter Control Circuits OI 
(Refer to figure 2.) U 

О 

The channel A if provides filter selection for receive if 5 
signals. Filter selection is initiated by the mode con- JG 
trol signal, bandwidth control signal, and/or rf V 
transmit signal. This means only that these signals О 
are applied to the channel A if card to initiate filter W 
selection and does not reflect a mode of operation, -* 
selection of a bandwidth, or transmission of an rf 
signal. 

NOTICE: This section replaces second edition dated 1 June 1976. 



16 k H z _ P A O 
[ ( A M - T X ) + CW + F L 8 ] 

F L 1 ( U S B ) 
[ F L 1 • ISB • ( A M - T X ) ] 

F I L T E R B O A R D A 2 

F L 2 ( L S B ) 

T P 5 - 2 2 7 9 - 0 1 3 

Bandpass Filter Control Circuits 
Figure 2 

FL1 (USB) is selected when an FL1 (USB) enable 
signal, an ISB enable signal, and/or AM enable and rf 
transmit signals are applied to the channel A if card. 

When strapped, 8-6 and 1-4: FL8 (16-kHz pad) is 
selected when an FL8 (16 kHz) enable signal is 
applied to the channel A if card. FL3 (A) is selected on 
A2 filter board when an FL3 (A) enable signal is 
applied to channel A if card (A2 is optional board). 

FL2 (LSB), FL4 (B), FL5 (C), FL6 (D), and FL7 (E) are 
selected when the associated enable signal is applied 
to the channel A if card. These filters are mounted (if 
used) on the optional A2 filter board. 

2.3 Channel A IF Circuits (Refer to figure 3.) 

The channel A if card receives 9.45-MHz receive if 
through a buffer and a 9.45-MHz filter. The 9.45-MHz 
receive if is mixed in an FET mixer with a 9.9-MHz 
fixed injection signal and supplies a 450-kHz if fre
quency to the bandpass filter networks. Bandpass 
filters are located on the channel A if card, the A2 
filter board, and/or an associated channel В if card. 
After mode/bandwidth selection, the 450-kHz if 
signal is supplied through the associated bandpass 
filter and amplified. The amplified 450 kHz is then 
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9.9 MHz FXD INJ 

(AM-TX) + CW •* FL 8 

(AM.TX) • ISB • FL 1 

BUFFER 9.45 MHz' 
FLTR 

AMPL 

FET 
SWITCH 

FET 
SWITCH 

FET 

MIXER 

MUTE MUTE 
SW I TCH 

SW +15 V DC 

SW - 1 5 V DC 

FET 

SWITCH 
16 kHz 
PAD 

FET 
SWITCH 

FET 
SWITCH 

USB 
FLTR 

FET 
SWITCH 

J10 

| A2 Fl L T E R B O A R D 

I 1 i 1 i 1 
•4 SW I—-tFLTRI 1 SW r-

I I I I I I 

J9 

TO CHAN В 
RCV IF 

RCV IF 
AMPL 

IF AGC 

FROM CHAN В 
RCV IF 

TO AGC 

RCV IF 
AMPL 

AF AMPL 

450 kHz 
RCV IF OUT 

AM AF 
AMPL 

AM AF 

450 kHz 
INJECTION 

PROD 
DET 
PROD 
DET 
PROD 
DET 
PROD 
DET 

CHAN A 
SSB AF 

TP5-2280-014 

Channel A IF Circuits 
Figure 3 

ЗА 



applied to AGC circuits, a receive if amplifier as an 
external 450-kHz receive if output, an audio amplifier 
to an AM audio detector, and/or the SSB audio 
product detector. The AM audio amplifier detects the 
audio and provides an AM audio output. The SSB 
product detector receives the receive if and a 450-kHz 
injection and supplies a product detected SSB audio 
output. 

2.4 AGC Circuits (Refer to figure 4.) 

Channel A if is received by the AGC input amplifier. 
The AGC input amplifier and associated AGC time 
constant switches develop the AGC level and decay 
time to be used by the receiver. The AGC level is 
amplified and applied through rf gain amplifier and 
supplied to the if performance monitor and AGC out
put amplifier. The if AGC and rf AGC signals are 
developed and supplied to the associated attenuator 
circuits. With the AGC control in the SLOW position, 
only the AGC time constant amplifier and AGC time 
constant switch are enabled and establish a 1.0-
second AGC decay time. (The AGC to amplifier and 
AGC to switch are enabled for all AGC functions.) 

With the AGC control in the FAST position, the AGC 
fast switch is enabled reducing the time constant of 
the AGC circuits and establishing a 0.1-second AGC 
decay time. With the AGC control in the OFF posi
tion, the output of the AGC input amplifier is dis
abled and removed from the input of the AGC 
amplifier. 

With the receiver in remote control and a crowbar 
enable applied, a remote frequency change enables 
the crowbar switch and reduces the AGC time cons
tant and establishes the AGC decay time at about 2 
milliseconds. The crowbar function is used for fast 
frequency hopping or scanning operation under proc
essor control. 

The gain of the rf gain amplifier is controlled by a 
local rf gain control signal. The dc voltage level 
applied to the noninverting input of the rf gain 
amplifier establishes its gain. The remote rf gain con
trol signal establishes the minimum gain output of 
the rf gain amplifier. 

R132 sets the level for the correct reading of the AGC 
meter (0 dB at 1-juV input to 100 dB above the 1-м V in
put). 
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From the rf gain amplifier, the AGC output is 
supplied to channel A AGC output for use by other 
cards and to the channel A if performance monitor 
for channel A AGC indications. The rf gain amplifier 
output is supplied to AGC output amplifier that 
develops the if/rf AGC outputs. R143 and 
temperature compensating network are used to keep 
the if/rf AGC outputs constant throughout the 
temperature range. 

2.5 Differential Output Operational Amplifier 
351-1050-030 (Refer to figure 5.) 

The 351-1050-030 is a wide-band general-purpose 
operational amplifier that features both differential 
inputs and outputs. Open loop gain is adjustable with 
external feedback components. 

2.6 Quad Operational Amplifier 351-1141-030 
(Refer to figure 6.) 

The 351-1141-030 consists of four independent, high 
gain, internally frequency-compensated operational 
amplifiers that are designed to operate from a single 
power supply over a wide range of voltages. Common 
applications include transducer amplifiers, dc gain 
blocks, and all conventional operational amplifier cir
cuits. 

2.7 Dual Operational Amplifier 351-1071-070 
(Refer to figure 7.) 

The 351-1071-070 consists of two operational amplifi
ers In one package designed for use as summing 
amplifiers, integrators, or amplifiers with operating 
characteristics as a function of the external feedback 
components. 

v 8' v cc 

C1 

C2 

INPUTS 

C3 

C4 

г I 

v з 
EE 

с а д * 2 ^ OUTPUTS 

CHARACTERISTICS 

_Y VOLTAGE: 
-8 V DC MAX. 

SUPPLY VOLTAGE: V c c +8 V DC MAX. , 

EE 
INPUT DIFF VOLTAGE: ± 8 V DC MAX. 

INPUT COMMON MODE VOLTAGE: 
± 3 . 0 V PEAK 

INPUT RESISTANCE: 2.0 M OHM TYPICAL 

OUTPUT RESISTANCE: 50 OHM TYPICAL 

OPEN LOOP G A I N : SINGLE ENDED— 
750 V/V M I N , 1500 V /V TYPICAL; 
D IFFERENTIAL - 1500 V /V MIN, . 
3000 V /V TYPICAL 

BANDWIDTH: OPEN LOOP-2.0 MHz TYPICAL; 
CLOSED LOOP - 1 0 . 0 MHz TYPICAL 

TP5-2282-011 

Differential Output Operational Amplifier 351-1050-030 
Figure 5 



C H A R A C T E R I S T I C S 

S U P P L Y V O L T A G E ( V * ) : 32 V DC MAX 
I N P U T D I F F V O L T A G E : 32 V DC MAX 
I N P U T COMMON MODE V O L T A G E : V + ( - 1 . 5 V D C ) 

O U T P U T SHORT C I R C U I T D U R A T I O N : 
C O N T I N U O U S (7) 

V O L T A G E G A I N : 25 M I N 

N O T E : 

(7) S U P P L Y V O L T A G E E Q U A L T O OR L E S S T H A N 15 V . 

T P 5 - 2 2 8 9 - O I 3 

Quad Operational Amplifier 351-1Ц1-030 
Figure 6 

I N P U T S 
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I N P U T S 
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I 1 2 I 

I 

3 I 

5 I 6 I 

C H A R A C T E R I S T I C S 
S U P P L Y V O L T A G E : V c c +18 V DC MAX 

"EE - 1 8 V DC MAX 
I N P U T D I F F V O L T A G E : +30 V MAX 
I N P U T COMMON MODE V O L T A G E : 

•15 V MAX (7) 
O U T P U T SHORT C I R C U I T D U R A T I O N : 

- O U T P U T A C O N T I N U O U S (5) 
I N P U T R E S I S T A N C E : 300 к П M I N , 2 . 0 МП MAX 

O U T P U T R E S I S T A N C E : 75П T Y P I C A L 
V O L T A G E G A I N : 15 M I N 

- O U T P U T В N O T E S : 

(7) FOR S U P P L Y V O L T A G E L E S S T H A N + 1 5 . 0 V , MAX I N P U T V O L T A G E 

E Q U A L T O S U P P L Y V O L T A G E . 
( D S U P P L Y V O L T A G E E Q U A L T O OR L E S S T H A N 15 V . 

"EE 

I I 

T P 5 - 2 2 8 5 - 0 I 3 

Dual Operational Amplifier 351-1070-070 
Figure 7 



2.8 Dual Monostable Multivibrator 351-8278-010 
(Refer to figure 8.) 

The 351-8278-010 is a dual, retriggerable, resettable 
monostable multivibrator. It may be triggered from 
either edge of an input pulse and will produce an ac
curate output pulse over a wide range of widths, the 
duration and accuracy of which are determined by 
the external timing components, C x and R x . 

2.9 Balanced Modulator-Demodulator 351-0043-
020 (Refer to figure 9.) 

The 351-0043-020 is designed for use where the output 
voltage is a product of an input voltage (signal) and a 
switching function carrier. Typical applications in
clude suppressed carrier and amplitude modulation, 
synchronous detection, FM detection, phase detec
tion, and chopper applications. 
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T1 T 2 
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CD — 
RX i 4 | T 2 

CX n 1э |т1 

11IB 

CD . 

Tl T2 
Q 

C D « 

1_ 

7 _ 
Q 

I 1 0 , 

RX AND CX ARE E X T E R N A L COMPONENTS. 

CHARACTERISTICS: 
SUPPLY VOLTAGE (VDO): -0.5 TO «18 V DC. 
INPUT VOLTAGE: EQUAL TO VDO, MAX. 

CHARACTERISTIC VDO CHARACTERISTIC 
5.0 V DC 1O.0 V DC 15.0 V X 

Г"'0« 
OUTPUT VOLTAGE ( ii 1 

0.05 V DC MAX. 
4.95 V DC HIN. 

0.05 V ОС MAX. 
9.95 V DC MIN. 

0.05 V DC MAX. 
14.95 V DC MIN. 

INPUT VOLTAGE f ' , ° ' n 
2.25 V DC MAX. 
2.75 V DC MIN. 

4.50 V DC MAX. 
5.50 V DC MIN. 

6.75 V DC MAX, 
8.25 V ОС MIN. 

EXTERNAL TIMING^QJ 
1000 (1 MIN. 
NO LIMITS 

1000 (1 MIN. 
NO LIMITS 

1000 П MIN. 
NO LIMITS 

TP5-2290-013 

Dual Monostable Multivibrator 351-8278-010 
Figure 8 

GAIN 
ADJUST 

SIGNAL 
INPUT 

CARRIER 
INPUT 

OUTPUT 

CHARACTERISTICS 

APPLIED VOLTAGE: 30 V DC MAX P I N - T O - I N . 

D IFFERENTIAL INPUT VOLTAGE: ± 5 V DC MAX 

CARRIER SUPPRESSION: 65 dB TYPICAL AT 0.5 
MHz; 50 dB TYPICAL AT 10 MHz. 

TRANSADMITTANCE BANDWIDTH: 
CARRIER INPUT-300 MHz TYPICAL; 
SIGNAL INPUT-80 MHz TYPICAL 

SINGLE-ENDED INPUT RESISTANCE (SIGNAL 
INPUT): 200 к OHM TYPICAL (AT 5.0 MHz) 

SINGLE-FNDED INPUT RESISTANCE (SIGNAL 
INPUT): 40 к OHM TYPICAL (AT 10 MHz) 

D IFFERENTIAL OUTPUT VOLTAGE SWING: 
8.0 V P-P TYPICAL 

TP5-229I-011 

Balanced Modulator-Demodulator 351-0043-020 
Figure 9 



3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the channel A if card are 
listed in the maintenance section of this instruction 
book. 
3.2 Testing 

The test procedures in table 1 check total perfor
mance of the channel A if card. These test procedures 

permit isolation of a fault to a specific component or 
circuit when the results are used with the schematic 
to circuit trace the fault. 

Note 

In emergencies, Channel A IF 637-2650-( ) 
can be replaced by Channel A IF 635-0819-
( ). In this type of repair, use the test 
procedures given in table 1 to test Channel A 
IF 635-0819-( ). 

Table 1. Channel A IF, Testing and Troubleshooting Procedures. 

T E S T P R O C E D U R E N O R M A L I F I N D I C A T I O N 
I N D I C A T I O N IS A B N O R M A L 

1. Setup a . R e m o v e t o p c o v e r of unit c o n t a i n i n g t h e 
c h a n n e l A if that i s to b e t e s t e d . 

b . R e m o v e c h a n n e l A if. I n s t a l l it on a n 
e x t e n d e r c a r d a n d p l a c e it in t h e u n i t . 

c . Set unit L I N E S E L E C T O R s w i t c h t o 
1 1 5 V . 

d . C o n n e c t unit t o 1 1 5 - V ac p o w e r s o u r c e 
a n d s e t p o w e r o n . 

e . M e a s u r e dc v o l t a g e s b e t w e e n t h e f o l l o w 
i n g p i n s a n d g r o u n d ( T P l , b r o w n ) : 

P l - 2 3 and P l - 5 1 + 1 5 ± 1 . 0 V dc C h e c k a s s o c i a t e d 
P l - 2 7 + 5 ± 0 . 5 V dc p o w e r s u p p l y . 
P l - 6 - 1 5 ± 1 . 0 V dc 

to
 

F L 1 ( U S B ) a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
f i l t e r e n a b l e and B A N D W I D T H s w i t c h t o A . 

b . M e a s u r e dc v o l t a g e at T P 2 t o g r o u n d . - 9 . 5 ± 1 . 0 V d c P r o c e e d to s t e p n . 

c . Set f r o n t p a n e l B A N D W I D T H s w i t c h to 
U S B . 

d . M e a s u r e dc v o l t a g e at T P 2 to g r o u n d . N M T 0 . 5 V dc P r o c e e d t o s t e p o . 

e . Set f r o n t p a n e l M O D E s w i t c h to I S B . 

f. M e a s u r e d c v o l t a g e at T P 2 to g r o u n d . N M T 0 . 5 V dc P r o c e e d t o s t e p p . 

g- Set f r o n t p a n e l M O D E s w i t c h to A M a n d 
B A N D W I D T H s w i t c h to A . 

h . M e a s u r e dc v o l t a g e at T P 2 t o g r o u n d . - 9 . 5 ± 1 . 0 V dc P r o c e e d t o s t e p q . 

i . C o n n e c t a 4 7 0 0 - f t r e s i s t o r b e t w e e n P l - 4 1 
a n d + 5 V d c . 

J- M e a s u r e d c v o l t a g e at T P 2 t o g r o u n d . N M T 0 . 5 V dc P r o c e e d to s t e p r . 

k . Set f r o n t p a n e l M O D E s w i t c h t o S S B / C W . 

1. M e a s u r e dc v o l t a g e at T P 2 t o g r o u n d . - 9 . 5 ± 1 . 0 V dc P r o c e e d t o s t e p s . 

m . R e m o v e 4 7 0 0 - f i r e s i s t o r f r o m P l - 4 1 and 
+ 5 V d c . 

F L 1 (USB) F I L T E R E N A B L E T E S T I N G 
(Cont) C O M P L E T E 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

2 . (Cont) T R O U B L E S H O O T I N G 

n. M e a s u r e d c v o l t a g e s at t h e f o l l o w i n g 
p i n s : 

P I - 1 4 N M T 0 . 5 V dc C h e c k F L 1 (USB) 
input c i r c u i t . 

P l - 3 5 N M T 0 . 5 V dc C h e c k A M e n a b l e 
input c i r c u i t . 

P l - 4 1 N M T 0 . 5 V dc C h e c k r f t r a n s m i t 
input c i r c u i t . 

P l - 4 4 N M T 0 . 5 V dc 

If v o l t a g e s in s t e p 
n a r e a l l n o r m a l , 
c h e c k U 7 , U 8 , U 1 0 , 
Q 3 2 , and a s s o c i a t e d 
c i r c u i t . 

C h e c k ISB e n a b l e 
input c i r c u i t . 

o . M e a s u r e dc v o l t a g e at P l - 1 4 . N L T + 3 . 0 V d c . 
C h e c k U 1 0 , Q 3 2 , a n d 
a s s o c i a t e d c i r c u i t . 

C h e c k F L 1 (USB) 
input c i r c u i t . 

p . M e a s u r e dc v o l t a g e at P l - 4 4 . N L T + 3 . 0 V d c . 
C h e c k U 1 0 , Q 3 2 , and 
a s s o c i a t e d c i r c u i t . 

C h e c k ISB e n a b l e 
input c i r c u i t . 

q . M e a s u r e dc v o l t a g e s at t h e f o l l o w i n g 
p i n s : 

P l - 1 4 N M T 0 . 5 V dc C h e c k F L 1 (USB) 
input c i r c u i t . 

P l - 3 5 N L T + 3 . 0 V dc C h e c k A M e n a b l e 
input c i r c u i t . 

P l - 4 1 N M T 0 . 5 V dc C h e c k r f t r a n s m i t 
input c i r c u i t . 

P l - 4 5 N M T 0 . 5 V dc 

If v o l t a g e s in s t e p 
q a r e a l l n o r m a l , 
c h e c k U 7 , U 8 , U 1 0 , 
Q 3 2 , a n d a s s o c i a t e d 
c i r c u i t . 

C h e c k ISB e n a b l e 
input c i r c u i t . 

(Cont) 

r . M e a s u r e dc v o l t a g e at P l - 3 5 . N L T + 3 . 0 V d c . 
If v o l t a g e i s n o r m a l , 
c h e c k U 7 , U 8 , U 1 0 , 
Q 3 2 , and a s s o c i a t e d 
c i r c u i t . 

C h e c k A M e n a b l e 
input c i r c u i t . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

2 . (Cont) s . M e a s u r e dc v o l t a g e s at t h e f o l l o w i n g 
p i n s : 

P l - 1 4 N M T 0 . 5 V dc C h e c k F L 1 (USB) 
input c i r c u i t . 

P l - 3 5 N M T 0 . 5 V dc C h e c k A M e n a b l e 
input c i r c u i t . 

P l - 4 1 N L T + 3 . 0 V dc C h e c k r f t r a n s m i t 
input c i r c u i t . 

P l - 4 5 N M T 0 . 5 V dc 

If v o l t a g e s in s t e p s 
a r e a l l n o r m a l , 
c h e c k U 7 , U 8 , U 1 0 , 
Q 3 2 a n d a s s o c i a t e d 
c i r c u i t . 

C h e c k ISB e n a b l e 
input c i r c u i t . 

3 . F L 3 (A) Note 
f i l t e r e n a b l e 

W i t h c h a n n e l A if s t r a p p e d 1 - 4 , 
p e r f o r i n s t e p s a t h r u d . 

a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h t o 1 6 . 

b . M e a s u r e dc v o l t a g e at J 1 0 - 4 . N M T 0 . 5 V dc P r o c e e d t o s t e p k . 

c . Set B A N D W I D T H s w i t c h t o A . 

d . M e a s u r e d c v o l t a g e at J 1 0 - 4 . N L T + 3 . 0 V d c P r o c e e d to s t e p 1. 

Note 

W i t h c h a n n e l A if s t r a p p e d 3 - 4 , 
p e r f o r m s t e p s e t h r u j . 

e . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h to 1 6 . 

f. M e a s u r e dc v o l t a g e at J 1 0 - 4 . N M T 0 . 5 V dc P r o c e e d to s t e p m . 

g . Set M O D E s w i t c h t o A M . 

h . M e a s u r e dc v o l t a g e at J 1 0 - 4 . N L T + 3 . 0 V dc P r o c e e d to s t e p n . 

i . A p p l y + 4 . 0 - V dc s i g n a l to P l - 4 1 . 

j . M e a s u r e d c v o l t a g e at J 1 0 - 4 . N M T 0 . 5 V dc C h e c k U 8 , U 7 , a n d 
a s s o c i a t e d c i r c u i t . 

(Cont) 
F L 3 (A) F I L T E R E N A B L E T E S T I N G 
C O M P L E T E 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

3 . (Cont) T R O U B L E S H O O T I N G 

k . M e a s u r e dc v o l t a g e at P I - 1 5 . 

1. M e a s u r e dc v o l t a g e at P l - 1 5 . 

m . M e a s u r e dc v o l t a g e at P l - 3 5 . 

n . M e a s u r e dc v o l t a g e at P l - 3 5 . 

o . M e a s u r e dc v o l t a g e at P l - 4 1 . 

N M T 0 . 5 V d c . 
C h e c k that a s t r a p 
i s i n s t a l l e d f r o m 
1 t o 4 , and that no 
o t h e r s t r a p i s 
a t t a c h e d to 4 . 

N L T + 3 . 0 V d c . 
C h e c k that a s t r a p 
i s i n s t a l l e d f r o m 
1 to 4 . 

N M T 0 . 5 V d c . 
C h e c k U 7 , U 8 , a n d 
a s s o c i a t e d c i r c u i t . 
C h e c k that a s t r a p 
i s i n s t a l l e d f r o m 
3 to 4 . 

N L T + 3 . 0 V d c . 
P r o c e e d t o s t e p o . 

N M T 0 . 5 V d c . 
C h e c k U 7 , U 8 , a n d 
a s s o c i a t e d c i r c u i t . 
C h e c k that a s t r a p 
i s i n s t a l l e d f r o m 
3 to 4 , a n d that no 
o t h e r s t r a p i s 
a t t a c h e d to 4 . 

C h e c k F L 3 (A) input 
c i r c u i t . 

C h e c k F L 3 (A) input 
c i r c u i t . 

C h e c k A M e n a b l e 
input c i r c u i t . 

C h e c k A M e n a b l e 
input c i r c u i t . 

C h e c k r f t r a n s m i t 
input c i r c u i t . 

4 . F L 4 ( B ) , 
F L 5 ( C ) , 
F L 6 ( D ) , 
a n d f i l t e r 
e n a b l e 
F L (E) 

(Cont) 

a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h t o 1 6 . 

b . M e a s u r e dc v o l t a g e at e a c h of the 
f o l l o w i n g p i n s : 

J 8 - 2 

J 8 - 3 

J 8 - 5 

J 8 - 4 

c . Set B A N D W I D T H s w i t c h to B . 

d . M e a s u r e dc v o l t a g e at J 8 - 2 . 

e . Set B A N D W I D T H s w i t c h t o C . 

f. M e a s u r e dc v o l t a g e at J 8 - 3 . 

g . Set B A N D W I D T H s w i t c h t o D . 

h . M e a s u r e dc v o l t a g e at J 8 - 5 . 

N M T 0 . 5 V dc 

N M T 0 . 5 V dc 

N M T 0 . 5 V dc 

N M T 0 . 5 V dc 

N L T + 3 . 0 V dc 

N L T + 3 . 0 V dc 

N L T + 3 . 0 V dc 

P r o c e e d t o 
s t e p k . 

P r o c e e d t o s t e p 1. 

P r o c e e d to s t e p m . 

P r o c e e d to s t e p n . 
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4 . (Cont) i . Set B A N D W I D T H s w i t c h t o E . 

j . M e a s u r e dc v o l t a g e at J 8 - 4 . 

F L 4 ( B ) , F L 5 ( C ) , F L 6 ( D ) , A N D F L 7 (E) 
F I L T E R E N A B L E T E S T I N G C O M P L E T E 

N L T + 3 . 0 V dc P r o c e e d t o s t e p o . 

T R O U B L E S H O O T I N G 

k . M e a s u r e dc v o l t a g e at e a c h of t h e 
f o l l o w i n g p i n s : 

P l - 4 3 

P I - 1 6 

P l - 4 5 

P l - 1 7 

1. M e a s u r e dc v o l t a g e at P l - 4 3 . 

m . M e a s u r e dc v o l t a g e at P I - 1 6 . 

n . M e a s u r e dc v o l t a g e at P l - 4 5 . 

o . M e a s u r e dc v o l t a g e at P l - 1 7 . 

N M T 0 . 5 V dc 

N M T 0 . 5 V dc 

N M T 0 . 5 V dc 

N M T 0 . 5 V dc 

If t h e a b o v e v o l t a g e s 
a r e n o r m a l a n d t h o s e 
i n s t e p b a r e n o t , 
c h e c k c a r d f o r 
s h o r t s . 

N L T + 3 . 0 V d c . 
C h e c k c a r d f o r o p e n 
c i r c u i t b e t w e e n 
P l - 4 3 and J 8 - 2 . 

N L T + 3 . 0 V d c . 
C h e c k c a r d f o r o p e n 
c i r c u i t b e t w e e n 
P l - 1 6 a n d J 8 - 3 . 

N L T + 3 . 0 V d c . 
C h e c k c a r d f o r o p e n 
c i r c u i t b e t w e e n 
P l - 4 5 a n d J 8 - 5 . 

N L T + 3 . 0 V d c . 
C h e c k c a r d f o r o p e n 
c i r c u i t b e t w e e n 
P l - 1 7 a n d J 8 - 4 . 

C h e c k F L 4 (B) input 
c i r c u i t . 

C h e c k F L 5 (C) input 
c i r c u i t . 

C h e c k F L 6 (D) input 
c i r c u i t . 

C h e c k F L 7 (E) input 
c i r c u i t . 

C h e c k F L 4 (B) input 
c i r c u i t . 

C h e c k F L 5 (C) input 
c i r c u i t . 

C h e c k F L 6 (D) input 
c i r c u i t . 

C h e c k F L 7 (E) input 
c i r c u i t . 

5 . F L 8 (16 k H z ) 
f i l t e r e n a b l e 

Note 

(Cont) 

W i t h c h a n n e l A if s t r a p p e d 6 - 8 , 
p e r f o r m s t e p s a t h r u d . 

a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h to B . 

b . M e a s u r e dc v o l t a g e at T P 4 t o g r o u n d . 

c . Set B A N D W I D T H s w i t c h t o 1 6 . 

- 9 . 5 ± 1 . 0 V dc P r o c e e d to s t e p q . 



T E S T P R O C E D U R E N O R M A L 
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IF I N D I C A T I O N 
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5 . (Cont) 

(Cont) 

d . M e a s u r e dc v o l t a g e at T P 4 to g r o u n d . 

Note 

W i t h c h a n n e l A if s t r a p p e d 6 - 7 , 
p e r f o r m s t e p s e t h r u i . 

e . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h to B . 

f. M e a s u r e d c v o l t a g e at T P 4 to g r o u n d . 

g . A p p l y + 5 . 0 V dc at P l - 3 8 . 

h . M e a s u r e dc v o l t a g e at T P 4 t o g r o u n d . 

R e m o v e + 5 . 0 V dc f r o m P l - 3 8 . 

Note 

W i t h c h a n n e l A if s t r a p p e d 2 - 3 , 
p e r f o r m s t e p s j t h r u p . 

j . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h to B . 

k . M e a s u r e d c v o l t a g e at T P 4 to g r o u n d . 

1. Set f r o n t p a n e l M O D E s w i t c h to A M . 

m . M e a s u r e dc v o l t a g e at T P 4 t o g r o u n d . 

n . A p p l y + 5 . 0 V dc at P l - 4 1 . 

o . M e a s u r e dc v o l t a g e at T P 4 t o g r o u n d . 

p . R e m o v e + 5 . 0 V dc f r o m P l - 4 1 . 

F L 8 (16 k H z ) F I L T E R E N A B L E T E S T I N G 
C O M P L E T E 

N M T 0 . 5 V dc 

- 9 . 5 ± 1 . 0 V dc 

N M T 0 . 5 V dc 

- 9 . 5 ± 1 . 0 V dc 

N M T 0 . 5 V dc 

- 9 . 5 ± 1 . 0 V d c . 

T R O U B L E S H O O T I N G 

q . M e a s u r e dc v o l t a g e at P l - 4 6 . 

P r o c e e d to s t e p r . 

P r o c e e d to s t e p s . 

C h e c k U 1 0 , Q 3 3 , a n d 
a s s o c i a t e d c i r c u i t . 
C h e c k that a s t r a p 
i s i n s t a l l e d f r o m 
6 to 7 . 

P r o c e e d to s t e p t . 

P r o c e e d to s t e p u . 

C h e c k U 7 , U 8 , U 1 0 , 
Q 3 3 , a n d a s s o c i a t e d 
c i r c u i t . 

N M T 0 . 5 V d c . 
C h e c k U 1 0 , Q 3 3 , 
a n d a s s o c i a t e d c i r 
c u i t . C h e c k that a 
s t r a p i s i n s t a l l e d 
f r o m 6 to 8 a n d that 
no o t h e r s t r a p i s 
a t t a c h e d to 6 . 

C h e c k F L 8 (16 k H z ) 
input c i r c u i t . 
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5 . (Cont) r . M e a s u r e d c v o l t a g e at P l - 4 6 . N L T + 3 . 0 V d c . 
C h e c k U 1 0 , Q 3 3 , 
a n d a s s o c i a t e d c i r 
c u i t . C h e c k that a 
s t r a p i s i n s t a l l e d 
f r o m 6 to 8 . 

C h e c k F L 8 (16 k H z ) 
input c i r c u i t . 

s . M e a s u r e d c v o l t a g e at P l - 3 8 . N M T 0 . 5 V d c . 
C h e c k U 1 0 , Q 3 3 , a n d 
a s s o c i a t e d c i r c u i t . 
C h e c k that a s t r a p 
i s i n s t a l l e d f r o m 
6 to 7 a n d that no 
o t h e r s t r a p i s 
a t t a c h e d to 6 . 

C h e c k C W m o d e 
input c i r c u i t . 

t . M e a s u r e d c v o l t a g e at P l - 3 5 . N M T 0 . 5 V d c . 
C h e c k U 7 , U 8 , U 1 0 , 
Q 3 3 , a n d a s s o c i a t e d 
c i r c u i t . C h e c k that 
a s t r a p i s i n s t a l l e d 
f r o m 2 t o 3 a n d that 
no o t h e r s t r a p i s 
a t t a c h e d to 2 . 

C h e c k A M e n a b l e 
input c i r c u i t . 

u . M e a s u r e d c v o l t a g e at P l - 3 5 . N L T + 3 . 0 V d c . 
P r o c e e d to s t e p v . 

C h e c k A M e n a b l e 
input c i r c u i t . 

V . M e a s u r e d c v o l t a g e at P l - 4 1 . N M T 0 . 5 V d c . 
C h e c k U 7 , U 8 , U 1 0 , 
Q 3 3 , a n d a s s o c i a t e d 
c i r c u i t . C h e c k that 
a s t r a p i s i n s t a l l e d 
f r o m 2 t o 3 . 

C h e c k r f t r a n s m i t 
input c i r c u i t . 

6 . C W m o d e 
e n a b l e 

a . 

Note 

W i t h c h a n n e l A if s t r a p p e d 5 - 7 , 
p e r f o r m s t e p s a t h r u d . 

Set f r o n t p a n e l M O D E s w i t c h t o S S B / C W 
a n d B A N D W I D T H s w i t c h t o 1 6 . 

b . M e a s u r e dc v o l t a g e at J 8 - 1 . N M T 0 . 5 V dc P r o c e e d to s t e p e . 

c . A p p l y + 5 . 0 V dc to P l - 3 8 . 

d . M e a s u r e dc v o l t a g e at J 8 - 1 . N L T + 3 . 0 V dc C h e c k C W m o d e 
c i r c u i t . C h e c k that 
s t r a p i s i n s t a l l e d 
f r o m 5 t o 7 a n d that 
no o t h e r s t r a p i s 
a t t a c h e d t o 5 . 

(Cont) C W M O D E E N A B L E T E S T I N G C O M P L E T E 
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6 . (Cont) T R O U B L E S H O O T I N G 

e . M e a s u r e dc v o l t a g e at P l - 3 8 . N M T 0 . 5 V d c . 
C h e c k C W m o d e c i r 
c u i t . C h e c k that 
s t r a p i s i n s t a l l e d 
f r o m 5 t o 7 a n d that 
no o t h e r s t r a p i s 
a t t a c h e d t o 5 . 

C h e c k C W m o d e 
input c i r c u i t . 

F i l t e r c a r d 
i n t e r f a c e 

a . Set p o w e r off . 

b . M e a s u r e r e s i s t a n c e b e t w e e n e a c h of t h e 
f o l l o w i n g p i n s a n d g r o u n d ( T P l , b r o w n ) : 

J 8 - 6 
J 8 - 7 
J 9 - 5 
J 9 - 6 
J 1 0 - 2 
J 1 0 - 5 

c . M e a s u r e r e s i s t a n c e b e t w e e n t h e f o l l o w i n g 
p i n s : 

J l O - l t o J l 
J 9 - 1 t o J4 

d . Set p o w e r o n . 

e . M e a s u r e d c v o l t a g e b e t w e e n e a c h of t h e 
f o l l o w i n g p i n s a n d g r o u n d ( T P l , b r o w n ) : 

J 9 - 2 

J 9 - 4 

f. Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h t o U S B . 

g . A p p l y a 9 . 4 4 8 3 - M H z , 2 0 - m V s i g n a l 
( m e a s u r e d ) to J 2 . 

h . U s i n g a n r f v o l t m e t e r (with h i g h 
i m p e d a n c e p r o b e ) , m e a s u r e g a i n f r o m 
J 2 to J l . 

i . U s i n g a n r f v o l t m e t e r , m e a s u r e v o l t a g e 
g a i n f r o m J l to J 4 . 

N M T 3 fi e a c h p in 

N M T 3 Я e a c h p i n 

- 9 . 5 ± 0 . 5 V dc 

ь 1 4 . 5 ± 0 . 5 V d c 

— 3 to 1 

8 . 2 ± 2 . 0 dB 

R e p a i r c i r c u i t 
c o n n e c t i o n s . 

C h e c k V R 5 a n d 
a s s o c i a t e d c i r c u i t . 

C h e c k R 1 5 7 a n d 
a s s o c i a t e d c i r c u i t s . 

C h e c k J 1 0 - 1 a n d 
a s s o c i a t e d input 
c i r c u i t . 

C h e c k J 9 - 1 a n d 
a s s o c i a t e d f i l t e r 
c i r c u i t . 

2 . 7 5 - k H z U S B 
f i l t e r 
m e a s u r e m e n t 

Note 

T h i s t e s t a p p l i e s o n l y to 2 . 7 5 - k H z 
U S B f i l t e r ( 5 2 6 - 9 9 5 5 - 0 1 0 ) . 

(Cont) 
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8 . (Cont) a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h to U S B . 

b . Set A G C s w i t c h to O F F . 

c . Set r e c e i v e input at J 2 f o r 9 . 4 4 8 3 M H z . 

d . U s i n g a n r f v o l t m e t e r (with h i g h 
i m p e d a n c e p r o b e ) , m e a s u r e r f v o l t a g e at 
J 4 . A d j u s t r e c e i v e input l e v e l and f r e 
q u e n c y f o r a 7 0 - m V p e a k r e a d i n g at J 4 . 

e . A d j u s t input f r e q u e n c y d o w n unti l rf 
v o l t a g e at J 4 i s 3 d B b e l o w l e v e l o f 
s t e p d . N o t e input f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y up unt i l r f v o l t a g e 
at J 4 i s 3 dB b e l o w l e v e l of s t e p d . N o t e 
input f r e q u e n c y . 

R e f e r e n c e 

N M T 9 . 4 4 7 0 0 0 M H z 

N L T 9 . 4 4 9 7 5 0 M H z 

C h e c k F L 1 , Q 4 , Q 8 , 
a n d a s s o c i a t e d 
c i r c u i t . 

C h e c k F L 1 , Q 4 , Q 8 , 
a n d a s s o c i a t e d 
c i r c u i t . 

8 A . 3 . 0 5 - k H z U S B 
f i l t e r 
m e a s u r e m e n t 

| Note | 

T h i s t e s t a p p l i e s o n l y to 3 . 0 5 - k H z U S B 
f i l t e r ( 5 2 6 - 9 9 8 0 - 0 1 0 ) . 

a . S e t f r o n t p a n e l M O D E s w i t c h to S S B / C W 
and B A N D W I D T H s w i t c h to U S B . 

b . Set A G C s w i t c h to O F F . 

c . Set r e c e i v e input at J2 f o r 9 . 4 4 8 2 M H z . 

d . U s i n g a n r f v o l t m e t e r (with h igh 
i m p e d a n c e p r o b e ) , m e a s u r e r f v o l t a g e a t 
J 4 . A d j u s t r e c e i v e input l e v e l and f r e 
q u e n c y f o r a 7 0 - m V p e a k r e a d i n g a t J 4 . 

e . A d j u s t input f r e q u e n c y down unti l r f 
v o l t a g e a t J4 i s 3 d B b e l o w l e v e l of 
s t e p d . N o t e input f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y u p unt i l r f v o l t a g e 
a t J4 i s 3 d B b e l o w l e v e l of s t e p d . N o t e 
input f r e q u e n c y . 

R e f e r e n c e 

N M T 9 . 4 4 6 7 0 0 M H z 

N L T 9 . 4 4 9 7 5 0 M H z 

C h e c k F L 1 , Q 4 , Q 8 , 
and a s s o c i a t e d 
c i r c u i t . 

C h e c k F L 1 , Q 4 , Q 8 , 
and a s s o c i a t e d 
c i r c u i t . 

8 B . 3 . 1 0 - k H z U S B 
f i l t e r 

m e a s u r e m e n t 

(Cont) 

| Note \ 

T h i s t e s t a p p l i e s only to 3 . 1 0 - k H z U S B 
f i l t e r ( 5 2 6 - 9 9 8 5 - 0 1 0 ) . 

a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
and B A N D W I D T H s w i t c h to U S B . 

b . Set A G C s w i t c h to O F F . 

c . Set r e c e i v e input at J2 f o r 9 . 4 4 8 2 M H z . 
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8 B . (Cont) d . U s i n g an r f v o l t m e t e r (with h igh 
i m p e d a n c e p r o b e ) , m e a s u r e r f v o l t a g e a t 
J 4 . A d j u s t r e c e i v e input l e v e l and f r e 
q u e n c y f o r a 7 0 - m V p e a k r e a d i n g at J 4 . 

e . A d j u s t input f r e q u e n c y d o w n unti l r f 
v o l t a g e a t J4 i s 3 d B b e l o w l e v e l o f 
s t e p d . N o t e input f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y up unt i l r f v o l t a g e 
a t J4 i s 3 d B b e l o w l e v e l o f s t e p d . j N o t e 
input f r e q u e n c y . 

R e f e r e n c e 

N M T 9 . 4 4 6 6 0 0 M H z 

N L T 9 . 4 4 9 7 0 0 M H z 

C h e c k F L 1 , Q 4 , Q 8 , 
and a s s o c i a t e d 
c i r c u i t . 

C h e c k F L 1 , Q 4 , Q 8 , 
and a s s o c i a t e d 
c i r c u i t . 

8 C . 5 . 8 0 - k H z U S B 
f i l t e r 
m e a s u r e m e n t 

| Note \ 

T h i s t e s t a p p l i e s o n l y to 5 . 8 0 - k H z U S B 
f i l t e r ( 5 2 6 - 9 9 7 6 - 0 1 0 ) . 

a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
and B A N D W I D T H s w i t c h to U S B . 

b . Set A G C s w i t c h to O F F . 

c . Set r e c e i v e input at J2 f o r 9 . 4 4 5 9 M H z . 

d . U s i n g an r f v o l t m e t e r (with h i g h 
i m p e d a n c e p r o b e ) , m e a s u r e r f v o l t a g e a t 
J 4 . A d j u s t r e c e i v e input l e v e l and f r e 
q u e n c y f o r a 7 0 - m V p e a k r e a d i n g at J 4 . 

e . A d j u s t input f r e q u e n c y down unti l r f 
v o l t a g e a t J4 i s 3 d B b e l o w l e v e l o f 
s t e p d . N o t e input f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y up unt i l r f v o l t a g e 
a t J4 i s 3 d B b e l o w l e v e l o f s t e p d . N o t e 
input f r e q u e n c y . 

R e f e r e n c e 

N M T 9 . 4 4 4 0 0 0 M H z 

N L T 9 . 4 4 9 8 0 0 M H z 

C h e c k F L 1 , Q 4 , Q 8 , 
and a s s o c i a t e d 
c i r c u i t . 

C h e c k F L 1 , Q 4 , Q 8 , 
and a s s o c i a t e d 
c i r c u i t . 

9 . A G C a t t a c k 
and d e c a y 
t i m e s 

(Cont) 

a . S e t r e c e i v e input at J2 to 9 . 4 4 8 3 M H z a t 
1 m V at output of s w i t c h i n g d e v i c e . Set 
the s w i t c h i n g d e v i c e f o r 0 . 2 5 s on and 
2 . 5 s off . 

| Note | 

If a s w i t c h i n g d e v i c e i s not a v a i l a b l e , 
o n e m a y b e f a b r i c a t e d u s i n g f i g u r e 1 0 . 

b . Set f r o n t p a n e l A G C s w i t c h to F A S T . 

c . U s i n g a n o s c i l l o s c o p e , m e a s u r e A G C 
a t t a c k t i m e at Q 1 8 - C . 

N M T 5 m s 
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9 . (Cont) | Note | 

A G C a t t a c k t i m e i s t h e t i m e i n t e r 
v a l f r o m the f i r s t a p p e a r a n c e of a n 
r f b u r s t to t h e p o i n t w h e r e the r f 
e n v e l o p e s t a y s w i t h i n 6 d B of t h e 
f i n a l v a l u e . 

d . Set r e c e i v e input at J 2 to 9 . 4 4 8 3 M H z a t 
2 0 0 juV a t output of s w i t c h i n g d e v i c e . 
Set the s w i t c h i n g d e v i c e to a l t e r n a t e 
b e t w e e n a 2 0 0 - and a 1 0 - j i V output . 

e . U s i n g a n o s c i l l o s c o p e , m e a s u r e A G C 
d e c a y t i m e at Q 1 8 - C . 

7 5 to 2 0 0 m s C h e c k Q 2 9 , Q 3 0 , U 3 , 
a n d a s s o c i a t e d 
c i r c u i t s . 

Note 

(Cont) 
A G C d e c a y t i m e i s t h e t i m e i n t e r v a l 
f r o m the 2 0 0 - to 1 0 - / * V t r a n s i t i o n 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

9 . (Cont) a n d the point w h e n the r f e n v e l o p e 
r e a c h e s 7 0 % of t h e f i n a l v a l u e . 

f. R e p e a t s t e p s d a n d e w i t h t h e f r o n t 
p a n e l A G C s w i t c h at S L O W . 

1 to 2 s C h e c k U 3 a n d a s s o c i 
a t e d c i r c u i t s . 

1 0 . 4 5 0 - k H z 
i n j e c t i o n f r e 
q u e n c y 
s u p p r e s s i o n 

a . Set r e c e i v e input at J 2 to 9 . 4 4 8 3 M H z at 
1 0 0 0 fiV. 

b . Set A G C s w i t c h to F A S T . 

c . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h to U S B . 

d . U s i n g a s p e c t r u m a n a l y z e r , m e a s u r e 
the d e s i r e d if out a t J6 ( C H A 
I F j a c k on r e a r p a n e l ) . 

e . M e a s u r e t h e 4 5 0 - k H z i n j e c t i o n f r e q u e n c y 
l e a k a g e at t h e r e c e i v e if out j a c k J 6 
( C H A I F j a c k o n r e a r p a n e l ) . 

N o t e l e v e l . 

N L T 4 0 dB down 
f r o m r e c e i v e if 
a b o v e 

| Note | 

It m a y b e n e c e s 
s a r y to r e m o v e 
t h e r e c e i v e input 
to l o c a t e the 4 5 0 -
k H z l e a k a g e . 
M e a s u r e if w i t h 
the r e c e i v e r 
input a p p l i e d . 

C h e c k U 6 , Q 2 , a n d 
a s s o c i a t e d c i r c u i t . 

1 1 . R e c e i v e a u d i o 
d i s t o r t i o n 

a . Set r e c e i v e input at J 2 t o 9 . 4 4 8 3 M H z 
at 5 0 0 / - V . 

b . Set f r o n t p a n e l M O D E s w i t c h t o S S B / C W 
a n d B A N D W I D T H s w i t c h to U S B . 

c . U s i n g a n a u d i o d i s t o r t i o n a n a l y z e r , 
m e a s u r e the a u d i o d i s t o r t i o n a t R C V 
A F 6 0 0 Я - A on r e a r p a n e l ( T B 1 - 1 , - 3 ) . 

N M T 0 . 5 % C h e c k U 1 4 , U l , U 2 , 
Q 1 4 , Q 1 7 , Q 1 8 , and 
a s s o c i a t e d c i r c u i t s . 

1 2 . A G C r a n g e 

(Cont) 

a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h t o U S B . 

b . Set A G C s w i t c h to F A S T . 

c . Set r e c e i v e input at J 2 t o 9 . 4 4 8 3 M H z 
at 0 /xV. 

d . C o n n e c t d v m to P l - 2 1 . 

e . I n c r e a s e r e c e i v e input unt i l d v m j u s t 
b e g i n s to i n c r e a s e f r o m 7 0 m V d c . 

f. U s i n g a n r f v o l t m e t e r , note r f l e v e l at 
J 6 (CH A I F j a c k o n r e a r p a n e l ) . 

N o t e input l e v e l at 
t h i s p o i n t . ( N o m i 
n a l l y 5 /tV r m s ) 

R e f e r e n c e 
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1 2 . (Cont) g . I n c r e a s e r e c e i v e input 8 0 d B h i g h e r than 
t h e input l e v e l n o t e d in s t e p e . 

h . N o t e t h e r f l e v e l at J6 (CH A I F j a c k o n 
r e a r p a n e l ) a n d that no s i g n of an o v e r 
l o a d e x i s t s o n Q 1 8 - C . 

N M T 6 d B a b o v e that 
n o t e d in s t e p f. N o 
o v e r l o a d o n Q 1 8 - C . 

C h e c k U l , U 2 , a n d 
a s s o c i a t e d c i r c u i t s . 

1 3 . R e m o t e r f g a i n | Note | 

T h i s t e s t a p p l i e s o n l y to unit w i t h a 
r e m o t e c o n t r o l c o n n e c t e d . 

a . Set r e c e i v e input at 32 to 9 . 4 4 8 3 M H z 
at 5 fiV. 

b . Set f r o n t p a n e l C O N T s w i t c h t o R E M . 

c . Set r e m o t e c o n t r o l M O D E s w i t c h to S S B / 
C W and B A N D W I D T H s w i t c h to U S B . 

d . Set r e m o t e c o n t r o l A G C s w i t c h off. 

e . A d j u s t r e m o t e c o n t r o l R F G A I N c o n t r o l 
f u l l c o u n t e r c l o c k w i s e . I n c r e a s e r e c e i v e 
input at J 2 unt i l if output l e v e l e q u a l s 
r e f e r e n c e of s t e p c . 

f. Set r e c e i v e input f o r 6 0 d B a b o v e 
i n p u t . A d j u s t r e m o t e c o n t r o l R F G A I N 
c o n t r o l unt i l if output l e v e l e q u a l s 
r e f e r e n c e of s t e p c . 

g . N o t e t h e input at P l - 1 1 . 

h . Set f r o n t p a n e l C O N T s w i t c h t o L C L . 

R e f e r e n c e if output 
l e v e l at J6 ( C H A I F 
j a c k on r e a r p a n e l ) . 

T o t a l a t t e n u a t i o n 
o v e r R F G A I N c o n 
t r o l r a n g e 8 0 d B 
m i n i m u m . 

- 5 . 0 ± 0 . 1 V dc 

C h e c k U 3 a n d a s s o c i 
a t e d c i r c u i t s . 

S a m e a s s t e p c . 

1 4 . L o c a l r f g a i n a . Set r e c e i v e input at J 2 to 9 . 4 4 8 3 M H z 
at 5 ц\. 

b . Set f r o n t p a n e l M O D E s w i t c h t o S S B / C W 
a n d B A N D W I D T H s w i t c h t o U S B . 

c . Set f r o n t p a n e l A G C s w i t c h to O F F . 

d . A d j u s t f r o n t p a n e l R F G A I N c o n t r o l 
f u l l c o u n t e r c l o c k w i s e . I n c r e a s e r e c e i v e 
input at J 2 unt i l if output l e v e l e q u a l s 
r e f e r e n c e of s t e p b . 

e . Set r e c e i v e input f o r 6 0 d B a b o v e 5 - ^ V 
input . A d j u s t R F G A I N c o n t r o l unti l if 
output l e v e l e q u a l s r e f e r e n c e of s t e p b . 

f. N o t e t h e input at P l - 3 9 . 

R e f e r e n c e if output 
l e v e l at J 6 (CH A I F 
j a c k o n r e a r p a n e l ) . 

T o t a l a t t e n u a t i o n 
o v e r R F G A I N c o n 
t r o l r a n g e 8 0 d B 
m i n i m u m . 

+ 2 . 8 ± 0 . 3 V dc 

C h e c k U 3 and a s s o c i 
a t e d c i r c u i t s . 

S a m e a s s t e p d . 
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1 5 . A G C i n / o u t a . Set t h e f r o n t p a n e l M O D E s w i t c h t o 
S S B / C W a n d B A N D W I D T H s w i t c h t o 
U S B . 

b . Set f r o n t p a n e l A G C s w i t c h t o F A S T . 

c . Set r e c e i v e input at J 2 t o 9 . 4 4 8 3 M H z at 
5 i tV. 

d . C h e c k t h e A G C i n / o u t v o l t a g e at P l - 2 1 
w i t h t h i s input a p p l i e d . 

e . I n c r e a s e t h e r e c e i v e input at J 2 b y 8 0 
d B . 

f. C h e c k t h e A G C i n / o u t v o l t a g e at P l - 2 1 
w i t h t h i s input a p p l i e d . 

3! 7 0 m V d c 

7 . 8 ± 0 . 8 V dc 

C h e c k U 3 B a n d 
a s s o c i a t e d c i r c u i t s . 

S a m e a s s t e p d 

1 6 . R F A G C a . Set t h e f r o n t p a n e l M O D E s w i t c h t o 
S S B / C W a n d B A N D W I D T H s w i t c h t o 
U S B . 

b . Set f r o n t p a n e l A G C s w i t c h t o F A S T . 

c . Set r e c e i v e input at J 2 to 9 . 4 4 8 3 M H z 
at 5 i i V . 

d . U s i n g a d v m , m o n i t o r t h e r f A G C v o l t 
a g e at P l - 1 8 . 

e . A d j u s t f r o n t p a n e l R F G A I N c o n t r o l f o r 
0 V dc at P l - 1 8 . 

f. N o t e t h e r f A G C v o l t a g e w h i l e s l o w l y 
i n c r e a s i n g t h e r e c e i v e input to 80 d B 
a b o v e l e v e l i n s t e p c . 

R e f e r e n c e 

R f A G C i n c r e a s e s 
at a c o n s t a n t r a t e 
f r o m 0 t o 3 V d c . 
( 6 0 - d B p o i n t = 
N L T 3 . 0 V dc) 

C h e c k Q 1 9 , U 3 A , 
U 3 B , and a s s o c i a t e d 
c i r c u i t s . 

1 7 . M u t e a . Set t h e f r o n t p a n e l M O D E s w i t c h t o 
S S B / C W a n d B A N D W I D T H s w i t c h to 
U S B . 

b . Set r e c e i v e input at J 2 to 9 . 4 4 8 3 M H z 
at 5 0 ixV. 

c . U s i n g a n r f v o l t m e t e r , m o n i t o r t h e if 
output at J 6 (CH A I F j a c k o n r e a r 
p a n e l ) . 

d . A p p l y a g r o u n d at P l - 1 3 . 

e . R e m o v e P l - 1 3 g r o u n d . 

Output s i g n a l i s 
p r e s e n t . 

Output s i g n a l i s 
m u t e d . 

Output s i g n a l i s 
r e s t o r e d . 

C h e c k U l , U 2 , a n d 
a s s o c i a t e d c i r c u i t s . 

C h e c k Q 1 0 t h r u Q 1 3 
a n d a s s o c i a t e d 
c i r c u i t s . 
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1 8 . P e r f o r m a n c e 
m o n i t o r 

a . Set t h e f ront p a n e l M O D E s w i t c h to S S B / 
C W a n d B A N D W I D T H s w i t c h to U S B . 

b . Set r e c e i v e input at J 2 to 9 . 4 4 8 3 M H z at 
5 0 i tV. 

c . U s i n g a d v m , m e a s u r e t h e dc v o l t a g e at 
P l - 2 . 

d . R e m o v e r e c e i v e input and m e a s u r e t h e 
dc v o l t a g e at P l - 2 . 

0 . 5 ± 0 . 5 V dc 

+ 4 . 5 ± 0 . 5 V dc 

C h e c k Q 2 5 a n d 
a s s o c i a t e d c i r c u i t . 

S a m e a s s t e p c . 

1 9 . A G C m e t e r 
v o l t a g e 

a . Set t h e f r o n t p a n e l M O D E s w i t c h to S S B / 
C W and B A N D W I D T H s w i t c h to U S B . 

b . Set r e c e i v e input at J2 to 9 . 4 4 8 3 M H z at 
5 ц\. 

c . U s i n g a d v m , m e a s u r e t h e dc v o l t a g e at 
P I - 1 2 . 

d . I n c r e a s e t h e r e c e i v e input v o l t a g e and 
•verify that t h e dc v o l t a g e at P I - 1 2 
i n c r e a s e s . 

0 . 5 ± 0 . 5 V dc (with 
f r o n t p a n e l M E T E R 
s w i t c h at a n y p o s i 
t i o n o t h e r than R C V 
SIG) 

I n c r e a s e d v o l t a g e 

C h e c k U 3 A , U 3 B , 
and a s s o c i a t e d 
c i r c u i t s . 

2 0 . C r o w b a r 
e n a b l e 

a . Set the f r o n t p a n e l C O N T s w i t c h to R E M . 

b . A p p l y +5 V d c to P l - 3 7 . 

c . U s i n g an o s c i l l o s c o p e , m o n i t o r the w a v e 
f o r m a t U 5 - 7 . 

d . N o t e dc l e v e l and d u r a t i o n of U 5 - 7 p u l s e 
w h i l e s l o w l y c h a n g i n g the r e m o t e c o n t r o l 
f r e q u e n c y s e t t i n g s . 

e . U s i n g an o s c i l l o s c o p e , m o n i t o r the w a v e 
f o r m a t P l - 1 8 . 

f. R e m o v e +5 V d c f r o m P l - 3 7 . 

g . Set the f r o n t p a n e l C O N T s w i t c h to L C L . 

N L T + 3 . 0 V dc 

0 . 5 ± 0 . 5 V d c f o r 
2 0 ± 1 0 m s b e t w e e n 
e a c h f r e q u e n c y 
c h a n g e 

D u r i n g the l o g i c 0 
p u l s e , w a v e f o r m at 
P l - 1 8 s h a l l b e 0 . 5 
± 0 . 5 V d c . 

C h e c k U 5 and 
a s s o c i a t e d c i r c u i t s . 

S a m e a s s t e p b . 

C h e c k Q 2 9 and 
a s s o c i a t e d c i r c u i t . 

2 1 . A M audio a . Set f r o n t p a n e l M O D E s w i t c h to A M and 
B A N D W I D T H s w i t c h to 1 6 . 

b . Set r e c e i v e input at J 2 to 9 . 4 5 0 0 M H z a t 
5 0 0 nV, A M m o d u l a t e d at 1 0 0 0 H z and 
5 0 % . 

c . U s i n g a n a u d i o d i s t o r t i o n a n a l y z e r , 
m e a s u r e the audio s i g n a l l e v e l at P l - 8 
( A 6 T P 2 ) and the audio d i s t o r t i o n a t 
R C V A F 6 0 0 fi-A o n r e a r p a n e l 
( T B 1 - 1 , - 3 ) . 

Output : 1 0 ± 2 m V . 
D i s t o r t i o n N M T 3 . 0 % . 

C h e c k Q 2 1 and 
a s s o c i a t e d c i r c u i t s . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

2 2 . S e n s i t i v i t y a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
a n d B A N D W I D T H s w i t c h t o U S B . 

b . Set A G C s w i t c h to O F F . 

c . U s i n g a n a u d i o v o l t m e t e r , m o n i t o r t h e 
a u d i o at P l - 3 4 ( A 6 T P 2 ) (with no r e c e i v e 
i n p u t ) . 

d . Set r e c e i v e input at J 2 t o 9 . 4 4 8 3 M H z . 

e . A d j u s t r e c e i v e input f o r + 1 0 dB 
( s + n ) / n at P l - 3 4 ( A 6 T P 2 ) . 

f. N o t e t h e r e c e i v e input l e v e l . 

R e f e r e n c e 

N M T 1 ttV r m s 
(into 5 0 - Й , 2-ptV 
r m s o p e n c i r c u i t ) 

C h e c k U l , U 2 , a n d 
a s s o c i a t e d c i r c u i t s . 

2 3 . If output a . Set f r o n t p a n e l M O D E s w i t c h t o S S B / C W 
a n d B A N D W I D T H s w i t c h t o U S B . 

b . Set r e c e i v e input at J 2 t o 9 . 4 4 8 3 M H z 
at 15 f i V . 

c . Set f r o n t p a n e l A G C s w i t c h to F A S T . 

d . U s i n g a n r f v o l t m e t e r , m e a s u r e t h e 
r e c e i v e if output at J6 (CH A I F j a c k 
o n r e a r p a n e l ) . 

2 7 ± 1 0 m V r m s C h e c k Q 1 5 , Q 1 6 , a n d 
a s s o c i a t e d c i r c u i t s . 

TPA -1345-013 

AGC Switching Device 
Figure 10 



4. ALIGNMENT/ADJUSTMENT 

4.1 Input Strapping 

Inputs to FL3 and FL8 are strapped as required for 
special applications. FL3(A) through FL7(E) band
pass filters are located on piggyback filter board 
A8A2 if used. Refer to table 2 for input-strap-filter 
relationships. 

Table 2. Input Strapping. 

I N P U T S T R A P F I L T E R 

F L 3 (A) ( P l - 1 5 ) 1 - 4 F L 3 (A) ( J 1 0 - 4 ) 

F L 8 ( P l - 4 6 ) 8 - 6 F L 8 (16 k H z ) 

4.2 Filter Amplifier Gain Adjustments 
(Adjustment of R6 and Selection of 
R49, R56, R94, and R97) 

a. Set front panel MODE switch to SSB/CW and the 
BANDWIDTH switch to USB. Set AGC switch to 
FAST. 

b. Measure signal level at Jl with no receive input 
signal (9.9 MHz from Q5 mixer). Adjust R6 for a 
signal null at Jl. 

c. Connect receive input of 9.4483 MHz to J2. 
Measure gain from J2 to Jl. Should be si3 to 1. 
(Receive input must be set higher than 9.9-MHz 
leakage.) 

Note 

Perform step d only if FL1, Q8, and/or Q9 
circuits have been repaired. 

d. Set receive signal to 50 цУ (9.4483 MHz). Find a 
passband response minimum between 9.4493 and 
9.4489 MHz at J4. Measure voltage gain between Jl 
and J4. Should be 8.2 ±2.0 dB. Select values of R94 
and R97 (200 through 1000 fi) to give a voltage gain 
of 8.2 ±2.0 dB. 

e. Set front panel MODE switch to AM and the 
BANDWIDTH switch to 16. 

Note 

Perform step f only if Q6 and/or Q7 circuits 
have been repaired. 

f. Find a passband response minimum between 
9.4493 and 9.4489 MHz at J4. Measure voltage gain 
between Jl and J4. Should be 8.2 ±2.0 dB. Select 
values of R49 and R56 (200 through 1000 fi) to give a 
voltage gain of 8.2 ±2.0 dB. 

4.3 Receive Gain Adjustment (Adjustment of 
C5, C8, Ы0, L13, R78, and R143) 

a. Set front panel MODE switch to SSB/CW and the 
BANDWIDTH switch to USB. Adjust R78 for 
minimum gain (full ccw). Increase receive input 
until AGC voltage (measured at Pl-21) increases to 
about +1.0 V dc. 

b. Adjust C5, C8, Ы0, and L13 for a peak AGC 
voltage. Decrease the receive input as necessary to 
maintain AGC voltage at about +1.0 V dc. 

c. Repeat step b until no further increase in peak 
AGC voltage is possible. 

d. Set the receive input to 5.0 iiV (9.4483 MHz) and 
adjust R78 for +70 ±5 mV dc AGC voltage 
(measured at Pl-21). 

e. Increase receive input to 5.0 mV (9.4483 MHz) and 
adjust R143 until AGC voltage (measured at Pl-21) 
equals +5.0 ±0.1 V dc. 

f. Repeat steps d and e until no further improvement 
is possible. 

4.4 SSB Output Level Adjustment (Adjustment 
of R262) 

a. Set front panel MODE switch to SSB/CW and the 
BANDWIDTH switch to USB. 

b. Set receive input for 15.0 /xV (9.4483 MHz) and ad
just R262 for 10 ±0.5-mV rms audio output 
(measured at Pl-34). 

4.5 AGC Meter Level Adjustment (Adjustment of 
R132) 

AGC meter level adjustment is made at the unit level 
for the level required by the associated meter circuit. 

5. REPAIR 

Repair of the channel A if card is accomplished using 
standard maintenance and planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

6. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of equip
ment. A parts location illustration, schematic 



diagram, parts list tabulation, and modification 
history are included in the schematic diagram (figures 
11 and 12). The parts location illustration is a design 
engineering drawing that shows exact component 
placement on the circuit cards. 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion are listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points at the change. 
Each change relates to the revision identifier (REV) 

stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

CIRCUIT C A R D / 
S U B A S S E M B L Y 

Channel A if 
Channel A if 
Channel A if 
Channel A if 
Channel A if 

*Not covered in this printing. 

COLLINS 
P A R T 
N U M B E R 

637-2650-001 
637-2650-002 
637-2650-003 
637-2650-004 
637-2650-005 

L A T E S T 
E F F E C T I V I T Y 

R E V A D 
R E V A D 
R E V A C 
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P A R T S LIST P A R T S LIST (Cont) P A R T S LIST (Cont) P A R T S LIST (Cont) 

REF 
OES DESCRIPTION 

COLLINS 
PART 
NUMBER 

USABLE 
ON 
CODE 

CHANNEL A IF AS 637-•2650-•001 
CHANNEL A IF A8 637-•2650- 002 
CHANNEL A IF AS 637-•2650- 003 

cm NOT USEO 
CR2 SEMICOND DEVICE 1N4454 353-•3644-•010 
CR3-CRS SEMICOND DEVICE 1N5767 922- 6119- 010 
CR6-CRS SEMICOND DEVICE 1N44S4 353-•3644- 010 
CR9 SEMICOND DEVICE 1N4454 I A D 353-•3644- 010 
CR1D- SEMICOND DEVICE 1N4454 353-•3644- 010 
CR14 
CR15, NOT USED 
CR16 
CR17 SEMICOND DEVICE 1N4454 (A7» 353-•3644- 010 
CR1S SEMICOND DEVICE 1N816 IA2> 353-•2564- 030 
CR18 SEMICOND DEVICE 1NS767 922-•6119- 010 
CR19 NOT USED 
CR20 SEMICOND DEVICE 1N4454 353-•3644- 010 
CR21 NOT USED 
CR22 SEMICOND DEVICE 1N4454 IA2) 353- 3644- 010 
CI CAPACITOR.FXD CER DIEL, O.01UF, . г ox , 50V 913-•3279-•110 
C2 CAPACITOR.FXD ELCTLT, 0 .1UF, 20 / , 35V (AI2I 164-•9102- 290 
C2 CAPACITOR.FXD ELCTLT, J -2UF, 20Z, 25V 184- 9102-•220 
C3 CAPACITOR.FXD 

100V 
MICA DIEL , 20PF, PORM O.SPF, 912- 4141- 150 

C4 CAPACITOR.FXD CER DIEL, O.OIUF, . IOZ, i 100V 913-•5019- 200 
C5 CAPACITOR > VAR CER OIEL, 9 TO 3SPF, 200V 917- 1225-•000 
C6 NOT USED 
C7 CAPACITOR.FXD MICA OIEL , 47PF, 5Z. 50V (A5I 912- 4141- 280 
C7 CAPACITOR.FXD MICA OIEL , 68PF, SZ, SOV 912- 4141- 330 
CS CAPACITOR.VAR CER DIEL, 9 TO 35PF, 200V 917-•1225- 000 
C9 NOT USED 
CIO CAPACITOR.FXD CER OIEL, 0.01UF, , IOZ, , I0OV 913- 5019- 200 
C l l CAPACITOR,FXO CER DIEL, 0.1UF, 20z, 50V 913- 3279- 180 
C12.C13 CAPACITOR.FXD CER DIEL, 2200PF, > 5Z, 100V 913-•3281- 300 
C14 CAPACITORiFXD CER OIEL, 0.01UF, , IOZ, , 100V (B l l 913- 5019- 200 
C14 CAPACITOR.FXO CER DIEL, 470PF, IOZ, 200V 913- 4014- ООО 
C15 CAPACITOR.FXD CER DIEL, O.OIUF, , IOZ, , 100V <A5) 913-•5019- 200 
C15 CAPACITOR.FXD ELCTLT, 1UF, 20Z, , 35V (A8) 184- 9102-•350 
C15 CAPACITOR.FXD ELCTLT, 10UF, 207., 20V 184-•9102- 170 
C16-C25 NOT USED 
C26 CAPACITOR.FXD CER DIEL, 0.01UF, , 20Z, , SOV 913- 3279- 110 
C27 CAPACITOR,FXO CER OIEL, 0.01UF, , 10Z, , 100V 913- 5019- 200 
C28 CAPACITOR,FXO CER OIEL, 120PF, IOZ, 100V 913- 3281- 110 
czt CAPACITOR.FXD CER DIEL, O.OIUF, , 20Z, , 50V (AS) 913-•3279- 110 
C29 CAPACITOR.FXD ELCTLT, 1UF, 20*, , 35V 184- 9102- 350 
C30 NOT USED 
CJ1 CAPACITOR.FXD CER DIEL. 1000PF, , IOZ, , 200V 913- 4018- ООО 
C32 CAPACITOR, FXD CER DIEL, O.OIUF, . 20Z, . 50V 913- 3279-•no 
С 33 CAPACITOR.FXD CER DIEL. 0.01UF, , 10Z, , 100V IA2) 913-•5019- 200 
C33 CAPACITOR.FXD ELCTLT, 2 .2UF. 20Z, 25V 184- 9102- 220 
C34 CAPACITOR.FXD MICA DIEL , 24PF, PORM 0.5PF, , 50V 912- 4141- 160 
C35 CAPACITOR.FXD CER DIEL, O.OIUF, . IOZ, , 100V 913-•5019- 200 
C36 CAPACITOR.FXD MICA DIEL , 24PF, PORM 0.5PF, , 50V 912-•4141- 160 
C37 CAPACITOR.FXD CER OIEL, 0.01UF, , 20Z, , SOV 913- 3279- 110 
С 38 CAPACITOR.FXD ELCTLT, 1UF, 20Z, , 35V 184-•9102- 350 
C39 CAPACITOR.FXD CER DIEL, 0.01UF, , 10Z, , 100V 913- 5019- 200 
C40 NOT USEO 
C41-C43 CAPACITOR,FXD CER DIEL, 0.01UF, . 10Z, , 100V 913- 5019- 200 
C44.C45 CAPACITOR.FXD MICA DIEL . 4PF, PORM 0.5PF, 300V 912- 4141- 080 
C46.C47 CAPACITOR.FXD CER DIEL, 0.01UF, . 20Z, , 50V 913- 3279- 110 
C48 CAPACITOR.FXD CER DIEL, 1200PF, , 5Z, 100V 913- 3281- 290 
C49 CAPACITOR,FXD MICA DIEL , 400PF, . 5Z, 50V 912- 4141- 520 
C50 CAPACITOR.FXD CER DIEL, 0.01UF, , 20Z , 50V 913- 3279- 110 
C51 
C52.C55 
C54.C55 
C56 
C56 
C57 
C58.C59 
C58.C59 
C60 
C61 
C62.C63 
C64 
C6S 
C65 
C66 
C66 
C67 
C68 
C68 
C69 
C70 
C71 
C72 

С 72 

C73 
С 73 
C74 

NOT USED 
CAPACITOR.FXD MICA DIEL, 4PF, PORN O.SPF, 300V 912-4141-060 
CAPACITOR,FXD CER DIEL, O.01UF, 20Z, 50V 913-3279-110 
CAPACITOR,FXD ELCTLT, 0.1UF, 20Z, 35V (A12) 184-9102-290 
CAPACITOR.FXD ELCTLT, 2.2UF, 20Z, 25V 184-9102-220 
CAPACITOR,FXO CER DIEL, O.OIUF, 20Z, SOV 913-3279-110 
CAPACITOR.FXD ELCTLT, 0.1UF, 20Z, 35V IA12I 184-9102-290 
CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 184-9102-220 
CAPACITOR,FXO ELCTLT, 1UF, 20Z, 35V 184-9102-350 
CAPACITOR,FXD CER OIEL. 5600PF, 5Z, 100V 913-3281-380 
CAPACITOR.FXD CER DIEL, O.OIUF, 20Z, 50V 913-3279-110 
CAPACITOR,FXO ELCTLT, 1UF, 20Z, 35V 184-9102-350 
CAPACITOR,FXO ELCTLT, 1UF, 20Z, 35V (A8I 184-9102-350 
CAPACITOR.FXD ELCTLT, 10UF. 20Z, 20V 184-9102-170 
CAPACITOR,FXD ELCTLT, 0.1UF, 20Z, 35V (A8I 184-9102-290 
CAPACITOR,FXO ELCTLT, 10UF, 20Z, 20V 184-9102-170 
CAPACITOR,FXD CER OIEL, O.OIUF, 20Z, 50V 913-3279-110 
CAPACITOR,FXD ELCTLT, 1UF, 20Z. 3SV (A8I 184-9102-350 
CAPACITOR,FXO ELCTLT, 10UF, 20Z, 20V 184-9102-170 
CAPACITOR,FXO CER OIEL, O.OIUF, 10Z, 100V 913-5019-200 
CAPACITOR,FXO CER DIEL, 1000PF, 10Z, 200V 913-4018-000 
CAPACITOR.FXD CER DIEL, O.OIUF, 20Z. 50V 913-3279-110 
CAPACITOR,FXO MICA OIEL, 1SPF, PORM 0.5PF, 912-4141-130 
300V <A<t> 
CAPACITOR.FXD MICA DIEL, 1SPF, PORM 0.5PF, 912-4141-140 
100V 
CAPACITOR,FXO CER DIEL, O.OIUF, 20Z, SOV (A2I 913-3279-110 
CAPACITOR,FXD ELCTLT, 2.2UF, 20Z, 25V 184-9102-220 
CAPACITOR,FXD CER DIEL, O.OIUF, 20Z, 50V 913-3279-110 

REF 
DES DESCRIPTION 

COLLINS 
PART 
NUMBER 

USABLE 
ON 
COOE 

REF 
DES DESCRIPTION 

COLLINS 
PART 
NUMBER 

USABLE 
ON 
CODE 

REF 
OES DESCRIPTION 

COLLINS 
РАНТ 
NUMBER 

USABLE 
ON 
COOE 

С 75 CAPACITOR ,FXO MICA OIEL, 20PF, PORM 0.5PF, 912-4141-150 L17-L20 NOT USEO R89 
100V IA8I 121 COIL.RF 1000UH 240-271S-490 R90 

С 75 CAPACITOR ,FXD MICA DIEL, 6PF, PORM 0.5PF, 300V 912-4141-090 Ql TRANSISTOR,FET E431 351-0194-010 R91.R92 
C76 CAPACITOR.FXO CER DIEL, O.OIUF, 20Z, 50V 913-3279-110 42.Q3 NOT USED R93 
C77-C81 CAPACITOR •FXO ELCTLT, 0.1UF, 20Z, 35V (A12) 184-9102-290 14 TRANSISTOR 2N5109 352-0766-010 R94 
C77-C81 CAPACITOR •FXO ELCTLT, 2.2UF, 20Z, 25V 184-9102-220 45 TRANSISTOR,FET E431 351-0194-010 R95 
сег CAPACITOR ,fXO CER OIEL, O.OIUF, 207., SOV 913-3279-110 46 -49 TRANSISTOR SPFSS7 352-1068-010 R96 
C83 CAPACITOR ,FXO ELCTLT, 0.1UF, 20Z, 35V IA12) 184-9102-290 010 TRANSISTOR 2N2222A 352-0661-020 R97 
C83 CAPACITOR ,FXD ELCTLT, 2.2UF, 20Z, 25V 184-9102-220 o n TRANSISTOR 2N2907A 352-0551-010 
C84 CAPACITOR ,FXD CER DIEL, 0.1UF, 20Z, 50V 913-3279-180 412 TRANSISTOR 2N2222A IA7) 352-0661-020 R47 
CB5 CAPACITOR ,FXD ELCTLT, 1UF, 20Z, 35V (AS) 184-9102-350 413 TRANSISTOR 2II2907A 352-0551-010 R98 
C8S CAPACITOR ,FXD ELCTLT, 10UF, 20Z, 20V 184-9102-170 414-418 TRANSISTOR 2N2222A 352-0661-020 R99 
C86 CAPACITOR ,FXD CER DIEL, 470PF, 10Z, 200V 913-4014-000 419 TRANSISTOR 2N2907A 352-0551-010 R100 
C87 CAPACITOR ,FXD ELCTLT, 0.1UF, 20Z, 35V (A12I 184-9102-290 420 TRANSISTOR 2N2222A 352-0661-020 R100 
C87 CAPACITOR ,FXD ELCTLT, 2.2UF, 20Z, 25V 184-9102-220 421 TRANSISTOR 2N2222A IA6) 352-0661-020 R101 
C88 CAPACITOR ,FXD ELCTLT, 0.1UF, 20Z, 35V CA12) 184-9102-290 421 TRANSISTOR 2N2907A 352-0551-010 R102 
CSS CAPACITOR ,FXD CER DIEL. 0.1UF, 10Z, 100V 913-5019-440 422 TRANSISTOR 2N2907A 352-0551-010 R103 
C89 CAPACITOR .FXD CER OIEL, 1000PF, 20Z, 50V 913-3279-030 423 NOT USED R104 
С 90 CAPACITOR ,FXD ELCTLT, 22UF, 20Z, 15V 184-9102-140 424 TRANSISTOR 2N2608 352-0605-010 R104 
C91 КОТ USED 025,426 TRANSISTOR 2N2222A 352-0661-020 R105 
C92 CAPACITOR ,FXD ELCTLT, 1UF, 20Z, 35V 184-9102-350 427 NOT USEO R106 
C93 CAPACITOR •FXD ELCTLT, 47UF, 20Z, 6V 184-9102-470 428,429 TRANSISTOR 2N2907A 352-0551-010 R107 
С 94 CAPACITOR ,FXD CER DIEL, O.OIUF, 20Z, 50V 913-3279-110 430 TRANSISTOR 2N2608 352-0605-010 R10S 
С95 CAPACITOR ,FXD ELCTLT, 6.8UF, 20Z, 6V 184-9102-450 431 NOT USEO R109 
С96 CAPACITOR ,FXD CER DIEL, 0.1UF, 20Z, 50V 913-3279-180 Q32.433 TRANSISTOR 2N2608 352-0605-010 R110 
С97 CAPACITOR ,FXD CER DIEL, 1000PF, 10Z, 200V 913-4018-000 RT1 RESISTOR, TNRM 100K, 10Z, 0.5U 714-1736-000 R i l l 
С 98 CAPACITOR ,FXD CER OIEL, O.OIUF, 20Z, 50V 913-3279-110 RT2 NOT USED R112 
С99 CAPACITOR ,FXD ELCTLT, 10UF, 20Z, 20V 184-9102-610 RT3 RESISTOR, THRM 1 3K, 10Z, 1H 714-1715-000 R1I3 
С100 CAPACITOR ,FXD ELCTLT, 4.7UF, 10Z, 10V tAZ) 184-9086-140 Rl RESISTOR, FXD CMPSN, loo OHMS, loz , i / eu 745-2304-000 RU4 
С100 CAPACITOR ,FXD ELCTLT, 2.2UF, 10Z, 20V 184-9086-430 R2 RESISTOR, FXD CMPSN, 820 OHMS, 10Z, 1/8U 745-гззе-ооо R11S 
С101 NOT USEO R3 RESISTOR, FXD CMPSN, 7.5K, SZ, 1/8H 745-1863-700 R116 
сюг CAPACITOR .FXD ELCTLT, 0.1UF, 20Z, 35V IA12I 184-9102-290 R4.R5 RESISTOR, FXD CMPSN, S.6K, 10Z, 1/8H 745-2368-000 R117 
сюг CAPACITOR ,FXD CER DIEL, 0.1UF, 10Z, 100V 913-5019-440 R6 RESISTOR,VAR NOH-WU ,2K, 10Z 382-0052-440 R11S 
лоз, CAPACITOR, iFXD ELCTLT, 47UF, 20Z, 20V 184-9102-630 R7 NOT USED R119 
С104 R8 RESISTOR, FXD CMPSN, Ю0К, ioz , i /eu 745-2413-000 R120 
C10S CAPACITOR, FXO ELCTLT, 0.1UF, 20Z, 35V IA12) 184-9102-290 R9 RESISTOR, FXD CMPSN, IK, 10Z, 1/8U 745-2341-000 R121 
С105 CAPACITOR, FXO ELCTLT, 2.2UF, 20Z, 25V 184-9102-220 RIO RESISTOR, FXD CMPSN, 220 OHMS, ioz , i / eu 745-2317-000 R122 
С106 CAPACITOR, FXO ELCTLT, 6.8UF, 20Z, 6V IA9I 184-9102-450 R l l RESISTOR, FXO CMPSN, 100 OHMS, 10Z, 1/8H 745-2304-000 R123 
С107- NOT USEO R12-R39 NOT USEO R124 
С115 R40 RESISTOR, FXD CMPSN, 680 OHMS, IOZ, 1/SU 745-2335-000 R12S 
С116 CAPACITOR, FXD ELCTLT, l.SUF, 20Z, 25V (A7) 184-9102-210 R41 RESISTOR, FXD CMPSN, 3.3K, IOZ, 1/8U 745-2359-000 R126 
С117- NOT USED R42 RESISTOR, FXD CMPSN, 10 OHMS, IOZ, 1/8W 745-2268-000 R127 
С126 R43.B44 RESISTOR, FXD CMPSN, 100 OHMS, lOZ, 1/8U 745-2304-000 R128 
С127 CAPACITOR, FXD ELCTLT, 0.47UF, 20Z, 35V 184-9102-330 R45.R46 HOT USED R129 
С128- NOT USED R47 RESISTOR, FXD CMPSN, IOK, IOZ, 1/8U 745-2377-000 R130 
С158 R48 RESISTOR, FXO CMPSN, 100K, IOZ, 1/8U 745-2413-000 R131 
С139, CAPACITOR, FXD CEP DIEL, O.OIUF, 10Z, 100V 913-5019-200 R49 RESISTOR, .FXD, , CMPSN, 200OHM THRU 637-2529-000 R132 
С140 75СОНМ,SZ,1/8U (A8> R133 
С141 CAPACITOR, FXD ELCTLT, 0.1UF, 20Z, 35V (A12I 184-9102-290 R49 RESISTOR, .FXD CMPSN, 620 OHMS, sz, i / eu 745-1863-440 R134 
С141 CAPACITOR, FXD ELCTLT, 2.2UF, 20Z, 25V 184-9102-220 R50 RESISTOR, ,FXD CMPSN, 2.2K, ioz , i / eu 745-23S3-000 R13S 
С142 CAPACITOR, FXD CER OIEL, O.OIUF, 20Z, 50V 913-3279-110 R51 RESISTOR ,FXD CMPSN, IK, IOZ, 1/8И 745-2341-000 R136 
С143 CAPACITOR.FXD ELCTLT, 0.1UF, 20Z, 35V (A12) 184-9102-290 R52 RESISTOR, ,FXD CMPSN, ггк, ioz , i /eu 745-2389-000 R137 
С143 CAPACITOR, FXD ELCTLT, 2.2UF, 20Z, 25V 184-9102-220 R53 RESISTOR, ,FXD CMPSN, 10K, IOZ, 1/8U 745-2377-000 R138 
С144, CAPACITOR, FXD CER DIEL, O.OIUF, 20Z, 50V (A8> 913-3279-110 R54 RESISTOR,FXD CMPSN, IK, IOZ, 1/8U <A2> 745-2341-000 R139 
С145 R54 RESISTOR, ,FXD CMPSN, 390 OHMS, IOZ, 1/8H 745-2326-000 R140 
С144, CAPACITOR, FXD CER OIEL, 1000PF, 10Z, 200V 913-4018-000 R55 RESISTOR, ,FXD CMPSN, IK, ioz , i /eu (AS) 745-2341-000 R141 
С145 R55 RESISTOR, ,FXD CMPSN, iK, sz, i /eu 745-1863-490 R142 
С146 CAPACITOR, FXD ELCTLT, 6.8UF, 20Z, 25V 184-9102-670 R56 RESISTOR, ,FXD, ,CMPSN, 200OHM THRU 637-2529-000 R142 
С147, NOT U5ED 7S0OHM,5Z,l/8W IAS) R143 
C14S R56 RESISTOR, ,FXO CMPSN, 620 OHMS, SZ, 1/SU 745-1863-440 R144 
С149 CAPACITOR, FXD ELCTLT, 22UF, 20Z, 10V 184-9102-520 R57 RESISTOR, ,FXD CMPSN, loo OHMS, ioz , i / eu 74S-2304-000 R145 
С150 CAPACITOR, FXD ELCTLT, 10UF, 20Z, 20V 184-9102-610 R58 RESISTOR, ,FXD CMPSN, 2.2K, i oz , i /eu 745-2353-000 R146 
С151 CAPACITOR, FXD ELCTLT, 1UF, 20Z, 35V 184-9102-350 R59 RESISTOR, ,FXO CMPSN, 18K, ioz , i /eu 745-2336-000 R147 
С152 CAPACITOR, FXD ELCTLT, 1UF, 20Z, 35V (A8I 184-9102-350 R60 RESISTOR ,FXO CMPSN, 820 OHMS, IOZ, 1/BU 745-2338-000 R148 
С152 CAPACITOR, FXO ELCTLT, 10UF, 20Z, 20V 184-9102-170 R61 RESISTOR • FXD FILM, го.5к, i z , i /eu 705-1059-000 R14e 
С153 CAPACITOR, FXD ELCTLT, 1UF, 20Z, 35V 184-9102-350 R62 RESISTOR .FXD CMPSN, 2.2K, IOZ, 1/SU 745-2353-000 R149 
С154 NOT USED R63 RESISTOR ,FXD FILM, 14.3K, IZ, 1/SU. 705-3605-550 R150 
С155 CAPACITOR, FXO ELCTLT, 47UF, 20Z, 20V <A5) 184-9102-630 R64 RESISTOR .FXD CMPSN, ю к , ioz , i / eu 74S-2377-000 R151 
С156 CAPACITOR, FXD ELCTLT, 2.2UF, 20Z, 25V ( A l l ) 184-9102-220 R65 RESISTOR ,FXD CMPSN, 680 OHMS, IOZ, 1/SU 745-2335-000 R152 
FL1 FILTER,USB,2.75 KHZ 526-9955-010 A R66 RESISTOR .FXO CMPSN, 33K, 10Z, 1/SU 745-2395-000 R153 
FL1 FILTER,USB,3.05 KHZ 526-9980-010 В R47 NOT USEO R154, 
FL1 FILTER,USB,3.10 KHZ 526-998S-010 С R68 RESISTOR ,FXD FILM, 1.40K, IZ, 1/SU 705-1003-000 R155 
FL2-FL8 NOT USED R69 RESISTOR ,FXD CMPSN, IOOK, i o z , i /eu 745-2413-000 R1S6 
FL9 FILTER,XTAl,BP 9.45 MHZ 293-1319-010 R70 NOT) USED R157 
J1-J6 CONNECTOR, RCPT ELEC 357-7207-100 R71 RESISTOR ,FXO FILM, 24.9K, IZ, 1/SU 705-1063-000 R1S8 
J7 NOT USEO R72 RESISTOR • FXO CMPSN, 47 OHMS, IOZ, 1/SU 74S-2292-000 R1S9 
J8 KOUSIMS.CONN 372-2625-018 R73 RESISTOR .FXD CMPSN, loo OHMS, i oz , i / eu 745-2304-000 R160 
J9 HOUSING,CONN 372-2625-015 R74 RESISTOR .FXO CMPSN, ггк, ioz , I/SU 745-2389-000 R161 
J10 HOUSING.CONN 372-2625-014 R7S RESISTOR ,FXO CMPSH, i.2K, ioz , i / eu 74S-2344-000 R162, 
L1.L2 COIL.RF 100UH 240-2047-000 R76 RESISTOR .FXO CMPSN, ггк, ioz , i /eu 74S-2389-000 R163 
L3 TRANSFORMER.RF 278-0430-040 R77 RESISTOR .FXO CMPSN, 36 OHMS, SZ, 1/SU 745-1863-140 R164 
L4 COIL.RF 100UH 240-2047-000 R78 RESISTOR ,VAR KON-WV 1,200 OHMS, IOZ 382-0052-410 R165-
L5.L6 COIL.RF 1000UH 240-2715-490 R79 RESISTOR ,FXD CMPSNi 1.2K, ioz , i /eu 74S-2344-000 R167 
L7 COIL.RF 2700UH (B2) 240-2715-540 R80 RESISTOR • FXD CMPSN, 47 OHMS, IOZ, 1/SU 745-2292-000 R16B 
L7 COIL,RF,5600UH 637-3767-001 R81,R82 RESISTOR , FXD CMPSN, 2.7K, ioz , i /eu 74S-2356-000 R168 
L8.L9 COIL.RF 1000UH 240-2715-490 R63 RESISTOR • FXO CMPSN, 470 OHMS, 10/., 1/SH (A10I 745-2329-000 R169 
110 INDUCTOR,RF VAR 242-041,1-010 RB3 RESISTOR • FXD CMPSN, , 330 OHMS, 10Z. 1/SU 745-2323-000 R170-
L11 NOT USED R84 RESISTOR.FXO CMPSN, , 150 OHMS• i oz , i / eu 745-2311-000 R176 
L12 COIL.RF 1000UH 240-2715-490 R85 RESISTOR,FXD CMPSN, , 1.2K, 10Z, 1/SU 745-2344-000 R177, 
L13 INDUCTOR,RF VAR 242-0441-020 RB6 RESISTOR ,FXD CMPSN, . 220 OHMS, IOZ, 1/SU 745-2317-000 R17B 
L14 COIL.RF 1000UH 240-2715-490 R87 RESISTOR ,FXO CMPSN, , 4 . ж , ioz , i /eu 745-2365-000 R179 
L15.L16 COIL.RF 8200UH 240-2715-600 Res RESISTOR,FXO CMPSN, , 2.7K, IOZ, 1/8И 745-2356-000 Rieo 

RESISTOR, FXD CMPSN, 390 OHMS, IOZ, 1/8U 745-2326- ООО 
RESISTOR, FXD CMPSN, IK, IOZ, I/8H 745-2341- ООО 
RESISTOR, FXD CMPSN, 10К» IOZ, 1/8И 745-2377-ООО 
RESISTOR, FXO CMPSN, 100K, IOZ, . 1/8U 745-2413- ООО 
RESISTOR, FXO CMPSN, 560 OHMS, IOZ, 1/8H 745-гззг- ООО 
RESISTOR, FXO FILM, 5 . U K , IZ, 1/8U 705-1030- ООО 
RESISTOR, FXO CMPSN, IOK, IOZ, 1/SU 745-2377- ООО 
RESISTOR, FXD, CMPSN, 200OHM THRU 637-2529- ООО 
7500HM,5Z,1/8U IASI 
RESISTOR, FXO CMPSN, 560 OHMS, 5Z, 1/SU 745-1663- 430 
RESISTOR, FXD FILM, 5 . U K , IZ, 1/8H 705-1030- ООО 
RESISTOR, FXD CMPSN, 1.5K, IOZ, , 1/8И 745-2347- ООО 
RESISTOR, .FXD CMPSN, 470 OHMS, IOZ, 1/SU (B l ) 745-2329- ООО 
RESISTORi FXD CMPSN, 270 OHMS, IOZ, 1/SU 745-2320-•ООО 
RESISTOR, ,FXO CMPSN, 1.5K, IOZ , 1/8U 745-2347--ООО 
RESISTOR, .FXD CMPSH, 15K, IOZ, 1/8U 745-2363-•ООО 
RESISTOR, .FXD CMPSN, IOK, IOZ, 1/8U 745-2377-•ООО 
RESISTOR, ,FXD CMPSN, IOK, IOZ, 1/8U (A10) 745-2377-•ООО 
RESISTOR, .FXD CMPSN, 6.6K, IOZ , 1/8U 745-2371-•ООО 
RESISTOR, .FXO CMPSH, 47 OHMS, : IOZ, 1/8U 745-2292-•ООО 
RESISTOR ,FXO CMPSN, , 470 OHMS, IOZ, 1/8U 745-2329--ООО 
RESISTOR ,FXO CMPSN i , 220 OHMS, ioz , i /eu 745-2317--ООО 
RESISTOR ,FXO CMPSNi , 1.2K, IOZ , i /eu 745-2344--ООО 
RESISTOR .FXD CMPSNi , 100 OHMS, ioz , i /eu 745-2304--ООО 
RESISTOR ,FXD CMPSN, , 15K. IOZ, i /eu 745-2363--ООО 
RESISTOR ,FXD CMPSN, , IOK, IOZ, 1/8U 74S-2377--ООО 
RESISTOR ,FXO CMPSN, , 220 OHMS, 10Z, 1/8H 745-2317--ООО 
RESISTOR ,FXD CMPSN, , 36 OHMS. 5Z, 1/SU 74S-1863 -140 
RESISTOR ,FXD CMPSN, , 270 OHMS, ioz , i /eu 745-2320 -ООО 
RESISTOR ,FXD CMPSN, , 330 OHMS, ioz , i / eu 745-2323 -ООО 
NOT USED 
RESISTOR ,FXO CMPSN , 8.2HEGO, sz, i / eu 745-1864 -470 
RESISTOR ,FXD CMPSN . 47K, IOZ, l /eu 745-2401 -ООО 
RESISTOR ,FXD CMPSN , 3.3K, IOZ , i / eu 745-2359 -ООО 
NOT USEO 

-ООО RESISTOR ,FXD FILM, IOK, IZ, 1/SU 705-1044 -ООО 
RESISTOR ,FXD FILM, 47.5K, IZ, i /eu 705-360S -800 
RESISTOR ,FXD CMPSN , 100K, IOZ , 1/8И 745-2413 -ООО 
RESISTOR.FXO CMPSH, 
RESISTOR.FXO CMPSN, 
RESISTOR,FXD FILM, 
RESISTOR•FXD FILM, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD FILM, 
RESISTOR.FXO CMPSN, 
RESISTOR,FXD FILM, 

2.7K, 
IOOK, 

1.40K, 
18.7K, 
IOK, IOZ, 1/8U 

IOOK, IZ, 1/SU 
IMEGO, IOZ, 1/SU 

47.5K, IZ, 1/8U 

IOZ, 
IOZ, 
IZ, 
IZ, 

i / eu 
1/8U 

i / eu 
1/8U 

RESISTOR,VAR NON-UU.5K, IOZ 
RESISTOR,FXD CMPSN, 6.8K, IOZ, 1/6U 
RESISTOR,FXD CMPSN, 22K, IOZ, 1/8U 
RESISTOR,FXD CMPSN, IOOK, IOZ, 1/BH 
RESISTOR,FXD FILM, 37.4K, IZ, 1/6H 
RESISTOR,FXD CMPSN, IOK, IOZ, 1/eU 
RESISTOR.FXO FILM, IOK, IZ, 1/6U 
RESISTOR,FXO FILM, 12.4K, IZ, 1/6H 
RESISTOR,FXO FILM, 30.IK, IZ, 1/8И 
RESISTOR,FXD CMPSN, IOK, IOZ, 1/8U 
RESISTOR.FXO FILM, 22.6K, IZ, 1/8U (A3» 
RESISTOR.FXO FILM, 15.4K, IZ, 1/8И 
RESISTOR,VAR NOH-UU,20K, IOZ 
RESISTOR,FXD FILM, 38.3K, IZ, 1/8H 
RESISTOR,FXD FILM, 13K, IZ, 1/8Ы 
RESISTOR,FXO FILM, IOOK, IZ, 1/8H 
RESISTOR,FXD CMPSN, 2.7K, IOZ, 1/8H 

270K, IOZ, 1/8U (A5) 
470K, IOZ, 1/8U 
680 OHMS, IOZ, 1/8U 
47K. IOZ, 1/8U 

RESISTOR,FXO CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR,FXD CMPSN 
RESISTOR,FXO CHPSN 
RESISTOR,FXD CMPSN, 47 OHMS, IOZ, 1/8M 
RESISTOR,FXD FILM, 7.32K, IZ, 1/8U 
RESISTOR,FXD CMPSN, 2.2K, IOZ, 1/8И 
NOT USED 

RESISTOR.FXO CMPSN, 18K, IOZ, 1/SU 
RESISTOR,FXD CMPSN, 47K, IOZ, 1/8H 
RESISTOR,FXD CMPSN, IOOK, IOZ, 1/8H 
RESISTOR,FXD CMPSN, 22K, IOZ, 1/8U 
RESISTOR,FXD CMPSN, IMEGO, IOZ, 1/8W 
RESISTOR,FXD CMPSN, 560K, IOZ, 1/8U 
RESISTOR,FXD CMPSN, IMEGO, 10/, 1/8U 

RESISTOR,FXD FILM, 
NOT USEO 

221K, IZ, 1/8U 

RESISTOR,FXD CMPSN, 2.2K, IOZ, 1/8И IA13I 
RESISTOR,FXD CMPSN, IK, IOZ, 1/6U 
RESISTOR,FXO CMPSN, 47K, IOZ, 1/8H 
RESISTOR.FXO CHPSN, IMEGO, IOZ, 1/BU 

NOT USEO 

RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 

IMEGO, IOZ, 1/SU 
IOOK, IOZ, 1/SU 

745-2356-000 
745-2413-000 
705-1003-000 
705-1057-000 
745-2377-000 
705-1092-000 
745-2449-000 
705-3605-800 
382-0052-450 
745-2371-000 
745-2339-000 
745-2413-000 
705-3605-750 
745-2377-000 
705-1044-000 
705-3605-520 
705-1067-000 
745-2377-000 
705-1061-000 
705-1053-000 
382-0052-470 
705-1072-000 
705-3605-S30 
705-1092-000 
745-2356-000 
745-2428-000 
745-2437-000 
745-2335-000 
74S-2401-000 
745-2292-000 
705-3605-410 
745-2353-000 

745-2386-000 
745-2401-000 
745-2413-000 
745-2389-000 
745-2449-000 
745-2440-000 
745-2449-000 

705-3604-170 

745-2353-000 
745-2341-000 
74S-2401-000 
745-2449-000 

745-2449-000 
745-2413-000 



'Ъ mV AC 

9.45 MHz 
RCV IN 

9 4 4 8 3 ММг) Q 1 

CHAN В OUT 

RF XMT 

FLI (USB) 

ISB ENBL 

HAN В IN 

\ ui, иг 
' POWER 

RI73 
i мп 

USD 

/A§ 

8 U7C 
U70 

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN; FOR COMPLETE 
DESIGNATION, PREFIX WITH UNIT AND/OR ASSEMBLY DESIGNATION. 

(5) • DENOTES CIRCUIT CARD РАО. 

( ? ) ALL VOLTAGES ARE NOMINAL FOR INPUT CONDITIONS GIVEN. 
RF MODULE IS NOT IN AGC LOOP.(USB-RECEIVE) 

<E> 

U NO. TYPE POWER (V DC) U NO. TYPE 
+ 15 +5 GNO - 1 5 

UI. U2 MCI420G 

из LM324N 4 II 
U4 MCI458PI 8 4 
U5 C D 4 0 9 8 B E 16 8 
U7 MCI40IICF 14 7 
U8 F4049BPC 14 7 — 
UIO MCI4025CP 14 7 
UI4 MCI496G 14 7 

-15 V DC 

-15 V DC 

THE ONLY DIFFERENCE BETWEEN THE 6 3 7 - 2 6 5 0 - 0 0 1 , 
- 0 0 1 2 .75 kHz BANDWIDTH, 5 2 6 - 9 9 5 5 - 0 1 0 
- 0 0 2 3.05 kHz BANDWIDTH, ? 2 6 - 9 9 8 0 - 0 1 0 
- 0 0 3 3.10 kHz BANDWIDTH, 5 2 6 - 9 9 8 5 - 0 1 0 

- 0 0 2 AND - 0 0 3 IS USB FILTER , FL I . 

6 3 7 - 2 3 9 7 - 0 0 1 
T P A - 0 4 4 1 - 016 



PARTS LIST (Cont) 

REF 
DES DESCRIPTION 

R181 
R182, 
R183 
R184' 
R185, 
R186 
R187 
R188, 
R1S4 
R190 
R191 
R192-
R204 
R20S 
R206-
R2S0 
В 251 
R2S2 
R253 
R254 
R255> 
R256 
R257 
R25S 
R259 
R260 
R26I 
R262 
R263 
R264 
R265 
R266 
R267 
R267 
R268 
R269 
TP1 
TP2 
TP3 
TP4 
Tl 
T2 
T3 
T4 
T5 
U1.U2 
U3 
U4 
U5 
U6 
U7 
US 
U9 
U10 
U11-U13 
U14 
VR1.VR2 
VR3 
VR4 
VR5 

R49.R56, 
R94.R97 

RESISTOR.FXD CMPSN. 
NOT USEO 

RESISTOR.FXD CHPSN, 
NOT USED 

RESISTOR,FXO CMPSN, 
NOT USED 

47K, 102, 1/8Ы 

560K, 10Z, 1/SU (A7) 

100K, IOZ, 1/SU (Л7) 

RESISTOR.FXD CMPSN, 3.9K, IOZ, 1/SU 
RESISTOR.FXD CMPSN, 22K, IOZ, 1/8H 1Л9) 
NOT USEO 

RESISTOR,FXD CMPSN, 
HOT USEO 

22 OHMS, IOZ, 1/8H 

RESISTOR,FXD CMPSN, IK, IOZ, 1/8И 
RESISTOR,FXD CMPSN, 820 OHMS, IOZ, 1/SU 
RESISTOR,FXD CMPSN, 56 OHMS, IOZ, 1/8U 
RESISTOR,FXD CMPSN, 100 OHMS, IOZ, 1/8H 
RESISTOR,FXD CMPSN, IK, IOZ, 1/SU 

1.3K, 5Z, 1/SH 
180 OHMS, IOZ, 1/8Ы 
3K, 5Z, 1/SU 
10K, IOZ, 1/6U 
IK, IOZ, 1/8U 

100 OHMS, 
10K, IOZ, 
330K, 5Z, 
430K, 5Z, 

1/8N 

IOZ, 1/4» 
1/8U 
1/8Ы (Л2) 
1/8U 

RESISTOR.FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR.FXD CHPSN, 
RESISTOR,VAR NON-UU.2K, IOZ 
RESISTOR.FXD CMPSN, 2.2K, IOZ, 
NOT USED 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR,FXD CMPSN, 
NOT USED 
RESISTOR,FXD CMPSN, 4.7K, IOZ, 1/8U (A7I 
JACK,TIP BRN 
JACK,TIP RED 
JACK,TIP ORH 
JACK,TIP TEL 
TRANSFORMER,RF 
TRANSFORMER,RF 
TRANSFORMER,RF 
TRANSFORMER,RF 
TRANSFORMER,RF 
INTEGRATED CKT HC1420G 
AMPLIFIER,QUAD LM324N 
INTEGRATED CKT MC1458P1 
INTEGRATED CKT C04098BE 
NOT USED 
INTEGRATED CKT MC14011CP 
INTEGRATED CKT F4049BPC 
NOT USED 
INTEGRATED CKT KC14025CP 
NOT USED 
INTEGRATED CKT KC1496G 
SEHICOND DEVICE 1N755A 
SEMICOND DEVICE 1N751A 
NOT USEO 
SEMICOND DEVICE 1N758A 

RESISTOR•FXO,CMPSN, 200OHM THRU 1K,5Z,1/8U 
(TEST SELECT) 

COLLINS USABLE 
PART ON 
NUMBER CODE 

REVISION 
IDENT 

745-2401-000 

745-2440-000 

745-2413-000 

745-2362-000 
745-2389-000 

745-2280-000 

745-2341-000 
745-2338-000 
745-2295-000 
745-2304-000 
745-2341-000 

745-1863-520 
745-2314-000 
745-1863-600 
745-2377-000 
745-2341-000 
382-0052-440 
745-2353-000 

745-0713-000 
745-2377-000 
745-1864-130 
745-1864-160 

745-2365-000 
360-0484-070 
360-0484-020 
360-0484-050 
360-0484-060 
278-0430-010 
278-0430-180 
278-0432-010 
278-0430-030 
278-0432-030 
351-1050-030 
351-1141-030 
351-1071-070 
351-8278-010 

351-8159-040 
351-8159-210 

351-8159-150 

351-0043-020 
353-2718-000 
353-2710-000 

353-2724-000 

437-2529-001 

A2 

Л5 

MODIFICATION HISTORY 

D E S C R I P T I O N O F REVISION A N D 
R E A S O N F O R C H A N Q E 

MODIFICATION HISTORY (Cont) 

EFFECTIVITY 
REVISION 
IDENT 

Deleted CR9 from AGC In/out line aa shown below: REVE 
and above 

CR8 

U38 

О 
CR9 P/O PI 
IN4454 

— w — t -

RI36 

0CH A AGC 
IN /OUT 

RI37 
—WV— 

Added CR22,1N4454. 

Changed: 
CR18trom 1N818to 1N5767. 
C33 from 0.01 tiF to 2.2^F. 
C73from0.01«Fto2.2(.F. 
C100trom4:7,.Fto22MF. 
R54 from IkQ to 3900. 
R287 from ЗООкП. 10% to 430 kQ, 5%. 

Changed R142lrom 22.8k!) to 15.4kO. 

Removed C72,15pF from across R95 (Input 10 
FL1, USB Alter). 

Added C155,47„F electrolytic. 

Changed: 
C7from47;FtoeepF. 
C15 from 0.01 MF ceramic to 1.0«F electrolytic. 
C29 from 0.01 <iF to 1.0»iF. 
R148 from 270кЯ to 470k0. 

Changed Q21 from 2N2222A to 2N2907A. 
(Circuit was as shown below.) 

REV E 
and above 

REV F 
and above 

REVO 
and above 

REVO 
and above 

REVG 
and above 

I5 V DC 

LI5 
8200 C97 

O.OOI " I " 

A13 

B2 

D E S C R I P T I O N O F REVISION A N D 
R E A S O N F O R C H A N O E EFFECTIVITY 

C75from20pFtoepF. 
CeSfromLOMFtolO^F. 
C144from0.01»Fto 1000pF. 
С145 from 0.01 MF to 1000pF. 
C152from I.OfiFto 10<iF. 
R49 from test select of 200(1 to 7500, to fixed 6200. 
R55 from 1kfl, 10% to 1kQ, 5%. 
R58 from test select of 200(1 to 7500, to fixed 8200 
R97 from test select of 2000 to 7500, to fixed 580Q. 

Removed С108.8 8MF; R190,39000; and R191, 
22kfl from circuit as shown below: 

+ 15 V DC 

REV К 
and above 

Changed: 
R83 from 4700 to 3300. 
R104from 10kfl to 88000. 

Added C158.2.2»F electrolytic. 

Changed: 
C2fromO.VFto2.2)iF. 
C56 from 0.1 MF to 2.2MF. 
C58 from 0.1jjFto2.2|iF. 
C59from O.VFto2.2(iF. 
C77from O.VFto2.2jiF. 
C78from 0.1(iFto2.2)iF. 
C79from0.1«Fto2.2MF. 
C80 from O.VF to 2.2MF. 
C81 fromO.1fiFto2.2iiF. 
Ce3from0.1«Fto2.2(iF. 
C87 from OVF to 2.2jiF. 
C88 from O.VF electrolytic to 0.1 

MF ceramic. 
C10S from OVF to 2.2MF. 
C141 from 0VFto2.2)iF. 
C143(rom 0.1jiFto2.2MF. 

Changed R188 from 22000 to 1 kO. 

Changed: 

C14 from O.OVF to 470pF. 
R100 from 4700 to 2700. 

Changed L7 from 2700дН to 5600»iH. 

REV N 
and above 

REVP 
and above 

REV R 
and above 

REVT 
and above 

REV A A 
and above 

REV AC 
and above 

Added CR17,1 N4454. 
Added С116.1.5дН. 
Added 012,2N2222A. 
Added R184,580kO. 
Added R187,100kO. 
Added R28e, 10kQ. 
Added R289,47000. 

REVH 
and above 

A8 Added C72,18pF. 

Changed: 
C15trom 1.0)iFto 10/iF. 
C«5from1.0(iFto10(<F. 
Сев from 0.1jiFto10»iF. 
Ce8from1.0»iFto10(iF. 

REV К 
and above 

http://fromO.1fiFto2.2iiF
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PARTS LIST PARTS LIST (Cont) PARTS LIST (Cont) PARTS LIST (Cont) 

R E F 
D E 8 DESCRIPTION 

COLLINS USABLE 
PART ON 
NUMBER CODE 

REF 
DES DESCRIPTION 

COLLINS 
PART 
NUMBER 

USABLE 
ON 
CODE 

CP1 
CP 2 
CR3-CR5 
CR6-CR8 
CP 9 
CRM-
CRM 
CR15, 
CR16 
CR17 
CR18 
CR19 
CR20 
CR21 
CR22-
CR26 
CI 
C2 
CI 

C4 
CS 
C4 
C7 
CS 
C» 
CIS 
C l l 
C12.CH 
C14 
C15 
C16-C2S 
C26 
C27 
C2S 
C29 
C30 
C31 
C32 
C33 
С 34 
CSS 
CS6 
C37 
C3S 
C39 
C40 
C41-C43 
C44.C45 
C46.C47 
C S 
C4» 
C50 
C51 
C52.C53 
C54.C55 
CS6 
CS7 
C58.C59 
C60 
C41 
C42 
0 6 ! 
C64 
C65.C66 
C67 
C68 
C69 
C70 
C71 
C72 

C73 
C74 
C75 
C76 
C77-C81 
C82 
CS3 
C84 
CSS 
C86 
C87 
C88 
C89 
C90 
C91 
C92 
C93 
C94 
С 95 

CHANNEL A IF AS 
CHANNEL A IF AS 
NOT USED 
SEMICOND DEVICE 1N4454 
SEHICOND DEVICE INS767 
SEMICOND DEVICE 1N4454 
NOT USED 

SEMICOND DEVICE 1H44S4 

NOT USEO 
SEMICOND DEVICE 1N4454 
SEMICOND DEVICE 1N5767 
NOT USED 
SEMICOND DEVICE 1N4454 
NOT USED 
SEMICOND DEVICE 1N4454 

CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
100V 
CAPACITOR,FXD 
CAPACITOR, VAR 
NOT USED 
CAPACITOR,FXD 
CAPACITOR,VAR 
NOT USED 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
NOT USED 
CAPACITOR, FXD 
CAPACITOR,FXD 
CAPACITOR,FXO 
CAPACITOR,FXO 
NOT USED 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXO 
CAPACITOR,FXD 
NOT USED 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXO 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
NOT USED 
CAPACITOR,FXD 
CAPACITOR,FXO 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR»FXD 
CAPACITOR,FXO 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR, FXD 
100V 

CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXO 
CAPACITOR,FXO 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
NOT USED 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 
CAPACITOR,FXD 

CER DIEL, O.OIUF, 20%, SOV 
ELCTLT, 2.2UF, 20/., 25V 
MICA OIEL, 20PF, PORM 0.5PF, 

CER DIEL, O.OIUF, IOZ, 100V 
CER DIEL, 9 TO 35PF, 200V 

MICA DIEL, 68PF, SZ, SOV 
CER OIEL, 9 TO 15PF. 200V 

CER DIEL, O.OIUF, IOZ, 100V 
CER DIEL, 0.1UF, 20Z, 50V 
CER DIEL, 2200PF, SZ, 100V 
CER DIEL, 470PF, IOZ, 200V 
ELCTLT, 10UF, 20Z, 20V 

CER DIEL, O.OIUF, 20Z, 50V 
CER DIEL, O.OIUF, IOZ, 100V 
CER DIEL, 1200PF, 5Z, 100V 
ELCTLT, 1UF, 20Z, 3SV 

CER DIEL, 1000PF, IOZ, 200V 
CER OIEL. O.OIUF, 20Z, SOV 
ELCTLT, 2.2UF, 20Z, 25V 
MICA DIEL, 24PF, PORM 0.5PF, 
CER DIEL, O.OIUF, IOZ, 100V 
MICA DIEL, 24PF, PORM 0.5PF, 
CER DIEL, O.OIUF, 20Z. SOV 
ELCTLT, 1UF, 20%, 35V 
CER DIEL, O.OIUF, IOZ, 100V 

CER DIEL, O.OIUF, IOZ, 100V 
MICA OIEL, 4PF, PORN 0.5PF, 
CER OIEL, O.OIUF, 20Z, 50V 
CER DIEL, 1200PF, 5Z, 100V 
MICA DIEL, 400PF, 5Z, 50V 
CER DIEL, O.OIUF, 20Z, 50V 

MICA DIEL, 4PF, PORM O.SPF, 
CER DIEL, O.OIUF, 20Z, SOV 
ELCTLT, 2.2UF, 20Z, 25V 
CER DIEL, O.OIUF, 20%, 50V 
ELCTLT, 2.2UF, 20%. 25V 
ELCTLT, 1UF, 20Z. 35V 
CER OIEL, 5600PF, SZ, 100V 
CER OIEL, O.OIUF, 20Z, 50V 
CER OIEL, O.OIUF, 20Z, SOV 
ELCTLT, 1UF. 20Z, 35V 
ELCTLT, 10UF, 20Z. 20V 
CER DIEL, O.OIUF, 20Z, SOV 
ELCTLT, 10UF, 20Z, 20V 
CER OIEL, O.OIUF, IOZ, 100V 
CER DIEL, 1000PF, IOZ, 200V 
CER DIEL, O.OIUF, 20Z, 50V 
MICA DIEL, 18PF, PORM O.SPF, 

ELCTLT, 2.2UF, 20%, 25V 
CER DIEL, O.OIUF, 20Z, SOV 
MICA DIEL, 6PF, PORM 0.5PF, 
CER DIEL, O.OIUF, 20Z, 50V 
ELCTLT, 2.2UF, 20Z, 25V 
CER OIEL, O.OIUF, 20Z, 50V 
ELCTLT, 2.2UF, 20Z, 25V 
CER DIEL, 0.1UF, 20Z, 50V 
ELCTLT, 10UF, 20Z, 20V 
CER DIEL, 470PF, IOZ, 200V 
ELCTLT, 2.2UF, 20Z, 25V 
ELCTLT, 0.22UF, 20%, 35V 
CER DIEL, 1000PF, 10%, 200V 
ELCTLT, 22UF. 20%. 15V 

ELCTLT, 1UF. 20%, 35V 
ELCTLT, 47UF, 20%, 6V 
CER OIEL, O.OIUF, 20%, SOV 
ELCTLT, 6.8UF, 20Z, 6V 

637-2650-001 
637-2650-002 

353-3644-010 
922-6119-010 
353-3644-010 

353-3644-010 

353-3644-010 
922-6119-010 

353-3644-010 

353-3644-010 

913-3279-110 
184-9102-220 
912-4141-150 

913-S019-200 
917-1225-000 

912-4141-330 
417-1225-000 

913-5019-200 
913-3279-180 
913-3281-300 
913-4014-000 
184-9102-170 

913-3279-110 
913-5019-200 
913-3281-290 
184-9102-350 

913-4018-000 
913-3279-110 
184-9102-220 

50V 912-4141-160 
913-5019-200 

50V 912-4141-160 
913-3279-110 
184-9102-350 
913-5019-200 

913-5019-200 
300V 912-4141-080 

913-3279-110 
913-3281-290 
912-4141-520 
913-3279-110 

300V 912-
913-
184-
913-
184-
184-
913-
913-
913-
184-
184-
913-
184-
913-
913-
913-
912-

4141-080 
3279-110 
9102-220 
3279-110 
9102-220 
9102-350 
3281-380 
•3279-110 
•3279-110 
•9102-350 
•9102-170 
•3279-110 
•9102-170 
•5019-200 
•4018-000 
•3279-110 
•4141-140 

184-9102-220 
913-3279-110 

300V 912-4141-090 
913-3279-110 
184-9102-220 
913-3279-110 
184-9102-220 
913-3279-180 
184-9102-170 
913-4014-000 
184-9102-220 
184-9102-310 
913-4018-000 
184-9102-140 

184-9102-350 
184-9102-470 
913-3279-110 
184-9102-450 

C96 
C47 
C98 
C99 
C100 
C101 
C102 
C103, 
C104 
C105 
C106 
C107-
C115 
C116 
C127 
C128-
C138 
C139, 
C140 
C14I 
C142 
C143 
C144, 
C145 
CI46 
C147, 
C148 
C149 
C150 
C151 
C152 
C153 
C1S4 
C1S5 
C156 
C157 
C158 
C159, 
C160 
FL1 
FL1 
FL2-FLS 
FL9 
J1-J6 
J7 
J8 
J9 
J10 
L1.L2 
L I 
L4 
15,16 
17 
L8.L9 
110 
L l l 
L12 
L13 
L14 
L15.L16 
L17-L20 
L21 
01 
42,0,3 
0 4 
QS 
06-49 
010 
R l l 
«12 
013 
014-0,18 
019 
O20 
021,022 
023 
Q24 
025,026 
027 
028,029 
Q30 
031 
032,033 
034-044 
047 
048 
RT1 
RT2 
RT3 
Rl 
R2 
R3 
R4.R5 

CAPACITOR,FXO CER DIEL, 0.1UF, 20%, 50V 
CAPACITOR,FXD CER DIEL, 1000PF, 10%, 200V 
CAPACITOR,FXD CER DIEL, O.OIUF, 20%, 50V 
CAPACITOR,FXO ELCTLT, 10UF, 20%, 20V 
CAPACITOR,FXO ELCTLT, 2.2UF, IOZ, 20V 
NOT USED 
CAPACITOR,FXO CER DIEL, 0.1UF, 10%, 100V 
CAPACITOR,FXD ELCTLT, 47UF, 20%, 20V 

CAPACITOR,FXD ELCTLT, 
CAPACITOR,FXD ELCTLT, 
NOT USED 

2.2UF, 20Z. 25V 
6.8UF, 20%, 6V 

CAPACITOR,FXD ELCTLT, 1.5UF, 20%. 25V 
CAPACITOR.FXD ELCTLT, 0.47UF, 20%, 3SV 
NOT USED 

CAPACITOR,FXD CER DIEL, O.OIUF, 10%, 100V 

CAPACITOR,FXD ELCTLT, 2.2UF, 20%, 25V 
CAPACITOR,FXD CER DIEL, O.OIUF, 20%, 50V 
CAPACITOR,FXD ELCTLT, 2.2UF, 20%, 25V 
CAPACITOR,FxO CER OIEL, 1000PF, 10%, 200V 

CAPACITOR,FXD ELCTLT, 
NOT USED 

6.8UF, 20%, 25V 

CAPACITOR i 
CAPACITORi 
CAPACITORi 
CAPACITORi 
CAPACITOR, 
NOT USED 
CAPACITORi 
CAPACITOR, 
NOT USED 
CAPACITOR, 
CAPACITOR, 

FXD ELCTLT, 22UF, 20%, 10V 
FXD ELCTLT, 10UF, 20%, 20V 
FXD ELCTLT, 1UF, 20%, 35V 
FXD ELCTLT, 10UF, 20%, 20V 
FXD ELCTLT, 1UF, 20%, 35V 

FXD ELCTLT, 47UF, 20%, 20V 
FXD ELCTLT, 2.2UF, 20%, 25V 

FXD ELCTLT, 15UF, 20Z, 20V 
FXD CER DIEL, 0.1UF, 10%, 100V 

FILTER,USB,2.75 KHZ 
FILTER.USB,1.OS KHZ 
NOT USEO 
FILTER,XTAL,BP 9.45 MHZ 
CONNECTOR,RCPT ELEC 
NOT USED 
HOUSING,CONN 
HOUSING,CONN 
HOUSING,CONN 
COIL.RF 100UH 
TRANSFORMER,RF 
COIL.RF 100UH 
COIL.RF 1000UH 
COIL.RF 2700UH 
COIL.RF 1000UH 
INDUCTOR,RF VAR 
NOT USED 
COIL.RF 1000UH 
INDUCTOR,RF VAR 
COIL.RF lOOOUH 
COIL.RF 8200UH 
NOT USEO 
COIL.RF lOOOUH 
TRANSISTOR U4I1 
NOT USEO 

TRANSISTOR 2N5109 
TRANSISTOR U431 
TRANSISTOR SPF557 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2222A 
TRANSISTOR 2N2907A 
NOT USED 

TRANSISTOR 2N2608 
TRANSISTOR 2N2222A 
NOT USED 
TRANSISTOR 2N2907A 
TRANSISTOR 2N2608 
NOT USEO 
TRANSISTOR 2N2608 
NOT USED 
TRANSISTOR 2N2608 
TRANSISTOR 2N5116 
RESISTOR,THRM 100K, 10%, 0.5H 
NOT USEO 
RESISTOR,THRM 3K, 10%, IN 
RESISTOR.FXD CMPSN, 100 OHMS, 10%, 1/8H 
RESISTOR,FXD CMPSN, 820 OHMS, IOZ, 1/6H 
RESISTOR,FXD CMPSN, 7.5K, SZ, 1/8H 
RESISTOR.FXD CMPSN, 56K, IOZ, 1/8И 

913-3279-180 
913-4018-000 
913-3279-110 
184-9102-610 
184-9086-430 

913-5019-440 
184-9102-630 

184-9102-220 
184-9102-450 

184-9102-210 
184-9102-330 

913-5019-200 

184-9102-220 
913-3279-110 
184-9102-220 
413-4018-000 

184-9102-670 

184-9102-520 
184-9102-610 
184-9102-350 
184-9102-170 
184-9102-350 

184-9102-630 
184-9102-220 

184-9102-620 
913-5019-440 

526-9955-010 
526-9980-010 

293-1319-010 
357-7207-100 

372-2625-018 
372-2625-015 
372-2625-014 
240-2047-000 
278-0430-040 
240-2047-000 
240-2715-490 
240-2715-540 
240-2715-490 
242-0441-010 

240-2715-490 
242-0441-020 
240-271S-490 
240-2715-600 

240-2715-490 
351-1151-010 

352-0766-010 
351-1151-010 
352-1068-010 
352-0661-020 
352-0551-010 
352-0661-020 
352-0551-010 
352-0661-020 
352-0551-010 
352-0661-020 
352-0551-010 

352-0405-010 
352-0661-020 

352-0551-010 
352-0605-010 

352-0605-010 

352-0605-010 
352-0915-030 
714-1736-000 

714-1715-000 
745-2304-000 
745-2338-000 
745-1863-700 
745-2404-000 

COLLINS U S A B L E 
REF PART O N REF 
DES DESCRIPTION N U M B E R C O D E DES 

R6 RESISTOR,VAR NON-U. М О К , 10% 382-0052-460 R130 
R7 NOT USED R131 
R8 RESISTOR, FXO CMPSN, 100K, 10%, 1/8И 745-2413-000 R132 
R9 RESISTOR.FXD CMPSN, IK, 10%, 1/8H 745-2341-000 R133 
RIO RESISTOR.FXD CMPSN, . 220 OHMS, IOZ, 1/6Ы 745-2317-000 R134 
R l l RESISTOR.FXD CMPSN, , 100 OHMS, 10%, 1/8Ы 745-2304-000 R135 
R12-R39 NOT USEO R136 
R40 RESISTOR.FXD CMPSN, 480 OHMS, 14%, 1/SH 745-2335-000 R137 
R41 RESISTOR,FXO CMPSN, > 3.3K, 10%, 1 /8И 745-2359-000 R138 
R42 RESISTOR, FXD CMPSN, i 10 OHMS, IOZ, 1/SH 745-2268-000 R139 
R43.R44 RESISTOR.FXD CMPSN, i 100 OHMS, 10%, 1/8И 745-2304-000 P140 
R45.R46 NOT USED R141 
R47 RESISTOR,FXD CMPSN, . 10K, 10%, 1/BH 745-2377-000 R142 
R48 RESISTOR,FXD CMPSN, , 100K, IOZ, 1/8H 745-2413-000 R143 
R49 RESISTOR,FXO CMPSN • . 620 OHMS, 5Z, 1/SU 745-1863-440 R144 
R50 RESISTOR.FXD CMPSN, , 2.2K, IOZ, 1/8H 745-2353-000 R145 
R51 RESISTOR, FXD CMPSN, > IK. IOZ, 1/8И 745-2341-000 R146 
R52 RESISTOR,FXO CMPSN, i 22K, IOZ, 1/8H 745-2389-000 R147 
R53 RESISTOR.FXD CMPSN, i 10K, 10%, 1/8H 74S-2'377-000 R14S 
R54 RESISTOR,FXD CMPSN, i 390 OHMS, 10%, 1/8Ы 745-2326-000 R149 
R55 RESISTOR,FXD CMPSN, . IK, 5Z, 1/SH 745-1863-490 R150 
R56 RESISTOR.FXD CMPSN, 620 OHMS, 5%, 1/8И 745-1863-440 R151 
R57 RESISTOR,FXD CMPSN, , 100 OHMS, IOZ, 1/8Ы 745-2304-000 R152 
RSS RESISTOR.FXD CMPSN, . 2.2K, IOZ, 1/8M 745-2353-000 R153 
R59 RESISTOR.FXD CMPSN, 18K, 10%, 1/8U 745-2386-000 R154, 
R60 RESISTOR.FXD CMPSN, 820 OHMS, 10%, 1/8H 745-2338-000 R155 
R61 RESISTOR.FXD FILM, 20.5K, 1%, 1/SH 705-1059-000 R156 
R62 RESISTOR,FXD CMPSN, , 2.2K, 10%, 1/8И 745-2353-000 R1S7 
R63 RESISTOR.FXD FILM, 14.3K, 1%, 1/SH 705-3605-550 R158 
R64 RESISTOR, FXD CMPSN, , IOK, i oz , i / e u 745-2377-000 R159 
R65 RESISTOR.FXD CMPSN, , 680 OHMS, IOZ, 1/SU 745-2335-000 R160 
R66 RESISTOR,FXD CMPSN, , 33K, 10%, 1/SU 745-2395-000 R161 
R67 NOT USED R162, 
R68 RESISTOR,FXD FILM, 1.40K, 1Z, 1/BH 705-1003-000 R163 
R69 RESISTOR, FXD CMPSN, i 100K, 10%, 1/8H 745-2413-000 R164 
R70 NOT USED R165-
R71 RESISTOR,FXD FILM, 24.9K, 1Z, 1/8И 705-1063-000 R167 . 
R72 RESISTOR.FXO CMPSN, > 47 OHMS, IOZ, 1/8H 745-2292-000 R168 
R73 RESISTOR.FXD CMPSN, . 100 OHMS, 10%, 1/8И 745-2304-000 R169 
R74 RESISTOR, FXO CMPSN, 22K, IOZ, 1/8U 745-2389-000 R170-
R75 RESISTOR,FXO CMPSN, , 1.2K, 10%, 1/8M 745-2344-000 R176 
R76 RESISTOR,FXD CMPSN, . 22K, IOZ, 1/8U 745-2389-000 R177, 
R77 RESISTOR, FXD CMPSN, 36 OHMS, 5Z, 1/SH 745-1863-140 R178 
R78 RESISTOR,VAR NON-UU,200 OHMS, IOZ 382-0052-410 R179 
R79 RESISTOR.FXD CMPSN, 1.2K, 10%, 1/SH 745-2344-000 R180 
R80 RESISTOR,FXO CMPSN, . 47 OHMS, 10%, 1/SM 745-2292-000 R181 
R81.R82 RISISTOR.FXD CMPSN, 2.7K, 10%, 1/SU 745-2356-000 R182, 
R83 RESISTOR,FXD CMPSN, > 330 OHMS, 10%, 1/SH 745-2323-000 R183 
R84 RESISTOR.FXD CHPSN, , 150 OHMS. IOZ, 1/8U 745-2311-000 R184 
R85 RESISTOR,FXD CHPSN, , 1.2K, IOZ, 1/SU 745-2344-000 R185, 
R86 RESISTOR,FXD CMPSN, 220 OHMS, 10%, 1/8H 745-2317-000 R186 
R87 RESISTOR, FXD CHPSN, i 4.7K, IOZ, 1/BU 745-2365-000 R187 
R88 RESISTOR,FXD CMPSN i 2.7K, IOZ, 1/8H 745-2356-000 R188-
R89 RESISTOR,FXD CMPSN, 390 OHMS, IOZ, 1/SH 745-2326-000 R204 
R90 RESISTOR,FXD CMPSN, , IK, IOZ, 1/8U 74S-2341-000 R205 
R91.R92 RESISTOR,FXD CMPSN, IOK, i oz , l /eu 745-2377-000 R206-
R93 RESISTOR,FXD CMPSN, 100K, IOZ, 1/8U 745-2413-000 R250 
R94 RESISTOR,FXD CMPSN, 560 OHMS, IOZ, 1/8Ы 745-2332-000 R251 
R95 RESISTOR,FXD FILM, 5 . U K , 1Z, 1/8U 705-1030-000 R252 
R96 RESISTOR,FXD CMPSN, IOK, IOZ, 1/8H 745-2377-000 R253 
R97 RESISTOR,FXD CMPSN, 560 OHMS, 5%, 1/8Ы 745-1863-430 R254 
R98 RESISTOR, FXD FILM, 5 . U K , 1%, 1/8M 705-1030-000 R255, 
R99 RESISTOR, FXD CMPSN, 1.5K, 10%, 1/SM 745-2347-000 R256 
R100 RESISTOR,FXD CMPSN, 270 OHMS, 10%, 1/8H 745-2320-000 R257 
R101 RESISTOR,FXD CMPSN, l.SK, 10%, 1/SH 74S-2 347-000 R2SS 
R102 RESISTOR.FXD CHPSN, 15K, 10%, 1/8H 745-2383-000 R259 
RIO! RISISTOR.FXD CHPSN, , IOK, 10%, 1/8Ы 74S-2377-000 R260 
R104 RESISTOR,FXD CMPSN, , 6.8K, 10%, 1/BH 745-2371-000 R261 
R105 RESISTOR,FXD CMPSN, , 47 OHMS, 10%, 1/8H 745-2292-000 R262 
R106 RESISTOR,FXD CMPSN i , 470 OHMS, 10%, 1/SH 745-2329-000 R263 
R107 RESISTOR,FXD CMPSN, , 220 OHMS, 10%, 1/8H 74S-2317-000 R264 
R108 RESISTOR, FXD CMPSN, i 1.2K, 10%, 1/SH 745-2344-000 R265 
R109 RESISTOR, FXD CMPSN, , 100 OHMS, 10%, 1/SM 74S-2304-000 R266 
R110 RESISTOR,FXD CMPSN, , 15K, 10%, 1/8N 745-2383-000 R167 
R i l l RESISTOR,FXD CMPSN, > IOK, IOZ, 1/8U 745-2377-000 R268 
R112 RESISTOR, FXD CMPSN, , 270 OHMS. IOZ. 1/8H 745-2320-000 R269 
R113 RESISTOR,FXO CMPSN, , 36 OHMS, SZ. 1/8H 745-1863-140 R270 
R114 RESISTOR,FXO CMPSN, , 270 OHMS, IOZ. 1/8H 745-2320-000 R271-
R11S RESISTOR,FXD CMPSN, , 330 OHMS, 10%, 1/SU 745-2323-000 R274 
R114. NOT USEO R275, 
R117 R276 
R118 RESISTOR,FXD CMPSN, , 47K, 10%, 1/8M 745-2401-000 R277 
R119 RESISTOR,FXD CMPSN, , 3.3K, 10%. 1/8H 745-2359-000 TP1 
R120 NOT USED TP2 
R121 RESISTOR,FXD FILM, IOK, 1%, 1/8H 705-1044-000 TP3 
R122 RESISTOR,FXD FILM, 47.5K, 1%, 1/8H 705-3605-800 TP4 
R123 RESISTOR, FXD CMPSN, , 100K, 10%, 1/SH 745-2413-000 Tl 
R124 RESISTOR.FXD CMPSN, , 2.7K, IOZ, 1/8H 745-2356-000 T2 
R125 RESISTOR,FXD CHPSN i , 100K, IOZ, 1/SU 745-2413-000 T3 
R126 RESISTOR,FXO FILM, 1.96K, IZ, 1/8H 705-1010-000 T4 
R127 RESISTOR,FXO FILM, 18.7K, 1Z, 1/8M 705-1057-000 TS 
R128 RESISTOR.FXD CMPSN, , IOK, 10%, i /eu 745-2377-000 U1.U2 
R129 RESISTOR, FXD FILH, 100K, 1 % , 1/8H 705-1092-000 из 

DESCRIPTION 

COLLINS 
PART 
NUMBER 

USABLE 
ON 
CODE 

RESISTOR,FXD CMPSN, 1MEGO. 10%, 1/SH 
RESISTOR,FXD FILM, 47.5K, 1%, 1/8H 
RESISTOR,VAR NON-UU,5K, 10% 
RESISTOR,FXO CMPSN, 6.8K, 10%, 1/8N 
RESISTOR.FXD CMPSN, 22K, 10%, 1/SH 
RESISTOR.FXD CMPSN, 100K, 10%, 1/SH 
RESISTOR,FXO FILM. 37.4K, 1%, 1/SU 
RESISTOR,FXD CMPSN. IOK, 10%, 1/SM 
RESISTOR,FXD FILM, IOK, 1%, 1/8H 
RESISTOR.FXD FILM, 12.4K, 1Z, 1/8H 
RESISTOR,FXD FILM, 30.IK, 1%, 1/SU 
RESISTOR.FXD CMPSN, IOK, IOZ, 1/8H 
RESISTOR,FXD FILM, 15.4K, 1%, 1/8H 
RESISTOR,VAR NON-UU,20K, 10% 
RESISTOR.FXD FILM, 38.SK. 1%, 1/SH 
RESISTOR.FXD FILM, 64.9K, 1%, 1/8H 
RESISTOR,FXD CMPSN, 47K, 10%, 1/SU 
RESISTOR,FXD CMPSN, 100 OHMS, IOZ, 1/8H 
RESISTOR,FXD CMPSN, 330K, 10%, 1/8H 
RESISTOR,FXD CMPSN, 2.2K, 10%, 1/SH 
RESISTOR,FXD CMPSN, 47K, 10%, 1/SU 
RESISTOR,FXO CMPSN, 47 OHMS, 10%, 1/8H 
RESISTOR.FXD FILH, 7.32K, 1%, 1/8U 
RESISTOR,FXD CMPSN, 2.2K, 10%, 1/SH 
NOT USED 

RESISTOR,FXD CHPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD FILM, 
RESISTOR,FXD CMPSN, 

18K, 10%, 1/8H 
47K, 10%, 1/8H 
100K, 10%, 1/SU 
22K, 10%, 1/8H 
1MEGO, 10%, 1/8H 

196K, 1%, 1/8H 
1MEGO, 10%, 1/8H 

RESISTOR,FXD FILM, 221K, 1%, 1/SU 
NOT USEO 

RESISTOR,FXD CHPSN. IK, 10%, I/8H 
RESISTOR,FXD CMPSN, 47K, 10%, 1/8H 
RESISTOR,FXD CMPSN, 1MEGO. 10%, 1/8H 

NOT USED 

RESISTOR,FXD CMPSN, 1MEGO, 10%, 1/6H 
RESISTOR.FXD CMPSN, 100K, 10%, 1/SH 
RESISTOR,FXO CHPSN, 47K. 10%, 1/8H 
NOT USED 

RESISTOR,FXD CMPSN, 560K, 10%, 1/8H 
NOT USED 

RESISTOR,FXD CMPSN. 100K. 10%, 1/SH 
NOT USED 

RESISTOR,FXD CMPSN, 22 OHMS, 10%, 1/BN 
NOT USED 

RESISTOR,FXD CHPSN, 
RESISTOR.FXD CHPSN, 
RESISTOR,FXO CHPSN, 
RESISTOR,FXO CMPSN, 
RESISTOR,FXD CHPSN, 

FXD CMPSN, 
FXD CMPSN. 
FXD CMPSN, 
FXD CMPSN, 
FXD CMPSN, 
VAR NON-NN 
,FXD CMPSN, 

,FXO CMPSN, 
,FXD CMPSN, 
,FXD CHPSN, 

,FXO CHPSN, 
,FXD CHPSN, 

IK, 10%, 1/8U 
820 OHMS, 10%, 1/SH 
56 OHMS, 10%, 1/6И 
100 OHMS, 10%, 1/SH 
IK, 10%, 1/8U 

l.SK, 5%, 1/8H 
180 OHMS, 10%, 1/8U 
3K> 5%, 1/8U 
IOK, 10%, 1/SU 
IK, 10%, 1/SH 
,2K, 10% 
2.2K, 10%, 1/8N 

100 OHMS, 10%, 1/4H 
IOK, 10%, 1/SH 
430K, 5%, 1/8H 

4.7K, 10%, 1/BH 
IOOK, 10%, i / e u 

RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
RESISTOR, 
NOT USED 
RESISTOR, 
RESISTOR 
RESISTOR 
NOT USED 
RESISTOR 
RESISTOR 
NOT USEO 

RESISTOR.FXD CMPSN, 100 OHMS, 10%, 1/8H 

RESISTOR,FXD CHPSN, 4.7K, 10%, 1/8H 
JACK,TIP BRN 
JACK .TIP RED 
JACK,TIP ORN 
JACK.TIP TEL 
TRANSFORMER,RF 
TRANSFORMER,RF 
TRANSFORMER,RF 
TRANSFORMER,RF 
TRANSFORMER »RF 
INTEGRATED CKT MC1420G 
AMPLIFIER,QUAD LM324 

745-2449-000 
705-3605-800 
382-0052-450 
745-2371-000 
745-2389-000 
745-2413-000 
705-3605-750 
745-2377-000 
705-1044-000 
705-3605-520 
705-1067-000 
745-2377-000 
705-1053-000 
382-0052-470 
705-1072-000 
705-1083-000 
745-2401-000 
745-2304-000 
745-2431-000 
745-2353-000 
745-2401-000 
745-2292-000 
705-3605-410 
745-2353-000 

745-2386-000 
745-2401-000 
745-2413-000 
745-2389-000 
745-2449-000 
705-1106-000 
745-2449-000 

705-3604-170 

745-2341-000 
745-2401-000 
745-2449-000 

74S-2449-000 
745-2413-000 
745-2401-000 

745-2440-000 

745-2413-000 

745-2280-000 

745-2341-000 
745-2338-000 
74S-2295-000 
745-2304-000 
745-2341-000 

745-1863-520 
745-2314-000 
745-1863-600 
745-2377-000 
745-2341-000 
382-0052-440 
745-2353-000 

745-0713-000 
745-2377-000 
745-1864-160 

745-2365-000 
745-2413-000 

745-2304-000 

745-2365-000 
340-0484-070 
360-0484-020 
360-0484-050 
360-0484-060 
278-0430-010 
278-0430-180 
278-0432-010 
278-0430-030 
278-0432-030 
351-1050-030 
351-1141-030 



(Ь mV AC 
(9 4483 MHr 

9 45 MHz 
RCV IN CHAN В OUT 

FL3 (A) 

MUTE 

AM ENBL 

FLI I USB) 

ISB ENBL 

CHAN В IN 

Ul. U2 
POWER 

U NO. TYPE 
POWER (V OCI 

U NO. TYPE 
+ 15 +5 6N0 - 1 5 

ui, иг MCI420G 

из LM324N 4 II 
U4 MCI458PI 

ffi 4 
U5 CD4098BE 16 В 
U7 MCI40IICP 14 7 

U8 F4049BPC 14 7 
UIO MCI4025CP 14 7 

UI4 MCI4966 14 7 

-15 V DC 

GVR2 
IN755A 
7.5 V 

, C80 
2.2 

-15 V DC 

-001 2.75 kHz BANDWIDTH, 526-9955-010. 
-002 3.05 kHz BANDWIDTH, 526-9980-010 
-003 3.10 kHz BANDWIDTH, 525-9985-010 
-004 3.10 kHz BANDWIDTH, 526-9985-010 
-005 5 .8 kHz BANDWIDTH, 526-9976-010. 637 -2397 -002 

SH I 

Channel A IF, REV AD and Above, Schematic Diagram 
Figure 12 (Sheet S) 



PARTS LIST (Cont) MODIFICATION HISTORY 

REF PART 
DES DESCRIPTION N U M B E R 

U4 INTEGRATED CKT HC1458G 351-1071-070 
U5 INTEGRATED CKT CD4098BE 351-8278-010 
U6 NOT USED 
U7 INTEGRATED CKT C040116 351-8159-040 
US INTEGRATED CKT CD4049A 351-8159-210 
U9 NOT USED 
U10 INTEGRATED CKT CD4025A 351-8159-150 
U U - U 1 3 NOT USED 
U14 INTEGRATED CKT MC1496G 351-0043-020 
VR1.VR2 SEMICOND DEVICE IN755A 353-2718-000 
VR3 SEMICOND DEVICE 1N751A 353-2710-000 
VR4 NOT USED 
VR5 SEMICOND DEVICE 1N7SSA 353-2724-000 

R49.R56. RESISTOR,FXO,CMPSN, 200OHM THRU 1K.5Z.1/8H 637-2529-001 
R94.R97 (TEST SELECT1 

REVISION D E S C R I P T I O N O F REVISION A N D 
IOENT R E A S O N F O R C H A N G E 

None I Note I 

For configuration before REV AO, refer 
to figure 10. 

Changed layout of base planar board. 

Deleted 
CR17, 1N4454 
R117, 8.2 МП 

Changed 
С88 from 0.1 nF to 0.22/iF. 
С155 from 47|iF to 15|iF. 
R126 from 140011 to 19100. 
R145 from 13KO to 84.9k». 
R146 from 100ka to 47k«. 
R147 from 2700(1 to 100$). 
R148 from 470k(l to 330k 1). 
R149 from 680» to 220(1. 

Added 
CR23, 1N4454. 
CR24, 1N4454. 
CR25, 1N44S4. 
CR26, 1N4454. 
C158, 15„F electrolytic. 
С159, 0.VF. 
C160, 0.1(.F. 
R275, 100(1. 
R276, 100(1. 
R277, 4700(1. 
047. 2N2608. 
048, 2N5116. 

EFFECTIVITY 

AD and above 



+15 V DC 
+15 V DC 

450 kHz 
RCV IF OUT 
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GROUND 

) SPARES 

RMT RF GAIN 

) SPARES 

CHAN A AGC 
IN/OUT 

LCL RF GAIN 

)SPARES 

CHAN A AM AF 

CHAN A SSB AF 

637-2397-002 
SH 2 



Filter 
(637-2515-( )) 

Rockwell 
International 

instructions 

Collins Telecommunications Products Division u 3 

Printed in USA 523-0767967-003211 b 
3rd Edition, 1 January 1979 2 

u i 

1. DESCRIPTION 

Filter 637-2515-( ), shown in figure 1, is a 2-layer 
planar card with one 7-pin, one 6-pin, and one 5-pin 
blue-line connector. The filter card mates with a 
channel A if card and provides additional selectable 
filters. 

The filter card consists of six filter circuits and a CW 
strapping circuit. Refer to table 1. 

TP5-3I94- 017 

Filter 
Figure 1 

Table 1. Filter Complement. 

R E F 
D E S 

C O L L I N S 
P A R T N O 

F I L T E R 
6 3 7 - 2 5 1 5 - ( ) 

D E S C R I P T I O N 

0 0 1 0 0 2 0 0 3 0 0 4 0 0 5 00G 

F L 2 5 2 G - 9 9 5 G - 0 1 0 N A NA NA X X NA 2 . 7 5 kHz bandwidth ( L S B 2 5 0 - 3 0 0 0 H z ) 

F L 3 5 2 G - 9 9 6 3 - 0 G 0 X X X NA X X 6 . 0 k H z bandwidth ( A M + 3 0 0 0 H z ) 

F L 4 5 2 6 - 9 9 6 3 - 0 4 0 X NA X NA X X 3 . 0 k H z bandwidth ( A M U 5 0 0 H z ) 

F L 5 5 2 G - 9 9 G 3 - 0 3 0 
5 2 6 - 9 9 7 4 - 0 3 0 

X NA 
X 

N A X X 1 .0 k H z bandwidth ( A M + 5 0 0 H z ) 
1 .0 k H z bandwidth ( U S B 5 0 0 - 1 5 0 0 H z ) 

F L 6 5 2 G - 9 9 G 3 - 0 2 0 
5 2 6 - 9 9 7 4 - 0 3 0 

X N A 
X 

NA X X 0 .5 k H z bandwidth ( A M + 2 5 0 H z ) 
0 .5 k H z bandwidth ( U S B 7 5 0 - 1 2 5 0 H z ) 

F L 7 5 2 G - 9 9 6 3 - 0 1 0 
5 2 6 - 9 9 7 4 - 0 1 0 
2 9 3 - 1 3 3 3 - 0 1 0 

X 
X X 

N A X 

X 

0 . 2 kHz bandwidth ( A M r l 0 0 H z ) 
0 .2 k H z bandwidth ( U S B 9 0 0 - 1 1 0 0 H z ) 
0 .1 k H z bandwidth ( A M i 5 0 H z ) 

C R 1 1 3 5 3 - 3 6 4 4 - 0 1 0 NA X NA NA NA NA A n o d e to E l , c a t h o d e to E 5 

CO 
t o 

NOTICE: This section replaces second edition dated 1 June 1978. 



2. PRINCIPLES OF OPERATION (Refer to 
figure 4.) 

2.1 General 

The filter card receives 450 kHz if from the channel A 
if card, makes filter selection as controlled by the FL2 
through FL7, or CW mode switching inputs, and 
supplies 450-kHz filtered if to the channel A if card. 

2.2 CW Mode Strapping 

CW mode can be strapped to FL4, FL5, FL6, or FL7. 
To strap CW mode for the desired filter, CR11 is con
nected as follows: 

a. For FL4(B), connect CR11 anode to El and cathode 
to E2. 

b. For FL5 (C), connect CR11 anode to El and 
cathode to E3. 

c. For FL6 (D), connect CR11 anode to El and 
cathode to E4. 

d. For FL7 (E), connect CR11 anode to El and 
cathode to E5. 

2.3 Bandpass Filter Control Circuits 

The filter card provides filter selection of 450-kHz if 
signals. Filter selection is initiated by the CW mode 

control signal or by a bandwidth control signal. This 
means only that these signals are applied to the filter 
card to initiate filter selection and does not reflect a 
mode of operation or selection of a bandwidth. 

FL2 (LSB), FL3 (A), FL4 (B), FL5 (C), FL6 (D), and 
FL7 (E) are selected when the associated enable 
signal is applied to the filter card. FL4 (B), FL5 (C), 
FL6 (D), and FL7 (E) can also be selected by CW mode 
signal when strapped as described in paragraph 2.2. 
These filters are optional and the following are 
typical frequency bandwidths. 

a. FL2 (LSB), 2.7 kHz, LSB 
b. FL3 (A), 6 kHz, AM 
c. FL4 (B), 3 kHz, AM 
d. FL5 (С), 1 kHz, AM 
e. FL6 (D), 0.5 kHz, AM 
f. FL7 (E), 0.2 kHz, AM 

2.4 Dual Operational Amplifier MC1458P1 
(Refer to figure 2.) 

The MC1458P1 consists of two operational amplifiers 
in one package designed for use as summing 
amplifiers, integrators, or amplifiers with operating 
characteristics as a function of the external feedback 
components. 

vcc I N P U T S 

I N P U T S 
В 

I 1 
- O U T P U T A 

- O U T P U T В 

C H A R A C T E R I S T I C S 
SUPPLY V O L T A G E : V c c « 1 8 V DC MAX 

V E E - 1 8 V DC MAX 
I N P U T D I F F V O L T A G E : ±30 V MAX 
I N P U T COMMON MODE V O L T A G E : 

•15 V MAX ( ? ) 
O U T P U T SHORT C I R C U I T D U R A T I O N : 

CONTINUOUS (g) 
I N P U T R E S I S T A N C E : 300 k f l M I N . 2 . 0 МП MAX 

O U T P U T R E S I S T A N C E : 75П T Y P I C A L 
V O L T A G E G A I N : 15 M I N 

N O T E S : 

(T> FOR S U P P L Y V O L T A G E L E S S T H A N 1 1 5 . 0 V , MAX I N P U T V O L T A G E 

E Q U A L T O S U P P L Y V O L T A G E . 
( 2 } S U P P L Y V O L T A G E E Q U A L T O OR L E S S T H A N 15 V . 

"EE 

( _ M C 1 4 5 8 P l j 

TP5-2285-OI3 

Dual Operational Amplifier МСЦ5НР1 
Figure 2 



2.5 Quad Operational Amplifier LM324N (Refer 
to figure 3.) 

The LM324N consists of four independent, high-gain, 
internally frequency-compensated operational 
amplifiers that are designed to operate from a single 
power supply over a wide range of voltages. Common 
applications include transducer amplifiers, dc gain 
blocks, and all conventional operational amplifier 
circuits. 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the filter card are listed in 
the maintenance section of this instruction book. 

3.2 Testing 

The test procedures in table 2 check total perfor
mance of the filter card. These test procedures permit 

isolation of a fault to a specific component or circuit 
when the results are used with the schematic to cir
cuit trace the fault. 

4. ALIGNMENT/ADJUSTMENT 

4.1 Filter Amplifier Gain Adjustment 

a. Set front-panel MODE switch to AM and 
BANDWIDTH switch to 16. Set AGC switch to 
FAST. 

b. Measure signal at channel A if Jl with no receive 
input signal. 

4.1.1 AM Filters 

a. Connect receive input of 9.4500 MHz to channel A 
if. 

b. Set receive signal to 50 ц\ (9.4500 MHz). Find a 
passband response minimum between 9.4493 and 
9.4489 MHz at channel A if J4. Measure voltage 
gain between channel A if Jl and J4; should be 8.2 
±2.0 dB. 

I 1 V IN 

V I N 
6 I 

V + 

GND 

4 I 

111 
И 0 1 

V I N 

V I N 
1 3 ' 

V OUT 

V OUT 

v our 14 

v out 

C H A R A C T E R I S T I C S 

S U P P L Y V O L T A G E ( V . ) : 32 V DC MAX 
I N P U T D I F F V O L T A G E : 32 V DC MAX 
I N P U T COMMON MODE V O L T A G E : V * ( - 1 . 5 V D C ) 

O U T P U T SHORT C I R C U I T D U R A T I O N : 
C O N T I N U O U S (7) 

V O L T A G E G A I N : 25 M I N 

N O T E : 
(T) S U P P L Y V O L T A G E E Q U A L T O OR L E S S T H A N 15 V . 

LM324N 

T P 5 - 2 2 8 9 - O I 3 

Quad Operational Amplifier LM32JfN 
Figure 3 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1. Setup a. R e m o v e top c o v e r of unit c o n t a i n i n g the 
c o n t r o l that is to b e t e s t e d . 

b . R e m o v e channel A if (with f i l t e r i n s t a l l e d ) . 

c . R e m o v e f i l t e r f r o m channel A if. 

d . T e s t channel A if. 

e . W h e n c h a n n e l A if o p e r a t i o n i s v e r i f i e d 
m o u n t f i l t e r o n channel A if. Insta l l 
c h a n n e l A if with f i l t e r on an e x t e n d e r 
c a r d and p l a c e it in the u n i t . 

f. Set unit L I N E S E L E C T O R s w i t c h to 1 1 5 V . 

g . C o n n e c t unit to 1 1 5 - V ac p o w e r s o u r c e 
and s e t p o w e r o n . 

h . M e a s u r e dc v o l t a g e s b e t w e e n the f o l l o w i n g 
p i n s and g r o u n d ( P 8 - G , 7; P 9 - 5 , 6 ; o r 
P 1 0 - 2 , 5 ) : 

P 9 - 4 
P 9 - 2 

15 1.0 V d c . 
- 1 0 1.0 V d c . 

C h e c k a s s o c i a t e d 
p o w e r s u p p l y . 

2 . 2 . 7 5 - k H z L S B 
f i l t e r 
m e a s u r e m e n t 

\~~Hote~\ 

T h i s t e s t a p p l i e s only to 2 . 7 5 - k H z I.SB 
f i l t e r ( 5 2 G - 9 9 5 G - 0 1 0 ) . 

a . Set f r o n t - p a n e l M O D E s w i t c h to SSB CW 
and B A N D W I D T H s w i t c h to L S B . 

b . Set A G C s w i t c h to O F F . 

c . Set r e c e i v e input at channel Л if 12 for 
9 . 4 5 1 7 M H z . 

d . U s i n g an rf v o l t m e t e r , m e a s u r e rf v o l 
t a g e at channel A if J 4 . A d j u s t r e c e i v e 
input l e v e l and f r e q u e n c y f o r a 7 0 - m V 
p e a k r e a d i n g at channel A if J 4 . 

e . A d j u s t input f r e q u e n c y down until r f 
v o l t a g e at c h a n n e l A if J4 is 3 d B 
below l e v e l o f s t e p d . N o t e input 
f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y up until r f 
v o l t a g e at channel A if J4 is 3 d B 
b e l o w l e v e l o f s t e p d . N o t e input 
f r e q u e n c y . 

R e f e r e n c e . 

N M T 9 . 4 5 0 2 5 0 
M H z . 

N L T 9 . 4 5 3 0 0 0 
M H z . 

C h e c k F L 2 , Q 9 , Q 1 0 , 
and a s s o c i a t e d c i r c u i t . 

C h e c k F L 2 , Q 9 , Q 1 0 , 
and a s s o c i a t e d c i r c u i t . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

3 . G - k H z A M 
f i l t e r 
m e a s u r e m e n t 

| Note | 

T h i s t e s t a p p l i e s o n l y to 6 - k H z A M f i l t e r 
( 5 2 6 - 9 9 6 3 - 0 6 0 ) . 

a . Set f r o n t - p a n e l M O D E s w i t c h to S S B / C W 
and B A N D W I D T H s w i t c h to A . 

\~Note~\ 

If 6 - k H z f i l t e r is in any f i l t e r s l o t o t h e r 
than A , s e t B A N D W I D T H s w i t c h to that 
p o s i t i o n . 

b . Set A G C s w i t c h to O F F . 

c . Set r e c e i v e input at channel A if J 2 f o r 
9 . 4 5 0 0 M H z . 

d . U s i n g an rf v o l t m e t e r , m e a s u r e r f v o l 
t a g e at c h a n n e l A if J 4 . A d j u s t r e c e i v e 
input l e v e l and f r e q u e n c y f o r a 7 0 - m V 
p e a k r e a d i n g at channel A if J 4 . 

e . A d j u s t input f r e q u e n c y down until rf 
v o l t a g e at channel A if J J is 3 d B below 
l e v e l o f s t e p d . N o t e input f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y up until rf vol -
t a g e at channel A if J 4 i s 3 d B b e l o w 
l e v e l o f s t e p d . N o t e input f r e q u e n c y . 

R e f e r e n c e . 

N M T 9 . 4 4 7 0 0 0 
M H z . 

N L T 9 . 4 5 3 0 0 0 
M H z 

C h e c k F L 3 , Q l l , Q 1 2 , 
and a s s o c i a t e d c i r c u i t . 

C h e c k F L 3 , Q l l , Q 1 2 , 
and a s s o c i a t e d c i r c u i t . 

4 . 3 - k H z A M 
f i l t e r 

m e a s u r e m e n t 

(Cont) 

| Note | 

T h i s t e s t a p p l i e s o n l y to 3 - k H z A M 
f i l t e r ( 5 2 6 - 9 9 6 3 - 0 4 0 ) . 

a . Set f r o n t - p a n e l M O D E s w i t c h to S S B / C W 
and B A N D W I D T H s w i t c h to B . 

| Note | 

If 3 - k H z f i l t e r is in any f i l t e r s l o t o t h e r 
than B , s e t B A N D W I D T H s w i t c h to that 
p o s i t i o n . 

b . Set A G C s w i t c h to O F F . 

c . Set r e c e i v e input at channel A if J 2 
f o r 9 . 4 5 0 0 M H z . 

d . U s i n g an rf v o l t m e t e r , m e a s u r e rf v o l 
t a g e at channel A if J 4 . A d j u s t r e c e i v e 
input l e v e l and f r e q u e n c y f o r a 7 0 - m V 
p e a k r e a d i n g at channel A if J 4 . 

R e f e r e n c e . 
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4 . (Cont) e . A d j u s t input f r e q u e n c y down unti l r f v o l  N M T 9 . 4 4 8 5 0 0 C h e c k F L 4 , Q l , Q 2 , 
t a g e at c h a n n e l A if J4 is 3 d B b e l o w l e v e l M H z . and a s s o c i a t e d c i r c u i t . 
o f s t e p d . N o t e input f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y up unti l r f v o l  N L T 9 . 4 5 1 5 0 0 C h e c k F L 4 , Q l , Q 2 , 
t a g e at c h a n n e l A if J 4 is 3 d B b e l o w l e v e l M H z . and a s s o c i a t e d c i r c u i t . 
o f s t e p d . N o t e input f r e q u e n c y . 

5 . 1 . 0 - k H z A M | Note | 
f i l t e r 
m e a s u r e m e n t T h i s t e s t a p p l i e s o n l y to 1 . 0 - k H z A M 

f i l t e r ( 5 2 6 - 9 9 6 3 - 0 3 0 ) . 

a. Set f r o n t - p a n e l M O D E s w i t c h to S S B / C W 
and B A N D W I D T H s w i t c h to C . 

| Note | 

If 1 . 0 - k H z f i l t e r i s in any f i l t e r s l o t o t h e r 
than C , s e t B A N D W I D T H s w i t c h to that 
p o s i t i o n . 

b . Set A G C s w i t c h to O F F . 

c . S e t r e c e i v e input at c h a n n e l A if J 2 for 
9 . 4 5 0 0 M H z . 

d . U s i n g an r f v o l t m e t e r , m e a s u r e rf v o l t a g e R e f e r e n c e . 
at c h a n n e l A if J 4 . A d j u s t r e c e i v e input 
l e v e l and f r e q u e n c y f o r a 7 0 - m V p e a k 
r e a d i n g at c h a n n e l A if J 4 . 

CD
 

A d j u s t input f r e q u e n c y down until rf N M T 9 . 4 4 9 5 0 0 C h e c k F L 4 , Q 3 , Q 4 , 
v o l t a g e at c h a n n e l A if J4 i s 3 d B M H z . and a s s o c i a t e d c i r c u i t . 
b e l o w l e v e l o f s t e p d . N o t e input 
f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y up unti l rf v o l t a g e N L T 9 . 4 5 0 5 0 0 C h e c k F L 5 , Q 3 , Q 4 , 
at c h a n n e l A if J 4 i s 3 d B b e l o w l e v e l M H z . and a s s o c i a t e d c i r c u i t . 
o f s t e p d . N o t e input f r e q u e n c y . 

5 A . 1 . 0 - k H z U S B | Note | 
f i l t e r 
m e a s u r e m e n t T h i s t e s t a p p l i e s o n l y to 1 . 0 - k H z U S B 

f i l t e r ( 5 2 6 - 9 9 7 4 - 0 3 0 ) . 

a . Set f r o n t - p a n e l M O D E s w i t c h to S S B / C W 
and B A N D W I D T H s w i t c h to C . 

| Note | 

If 1 . 0 - k H z f i l t e r i s i n any f i l t e r s l o t o t h e r 
than C , s e t B A N D W I D T H s w i t c h to that 
p o s i t i o n . 

(Cont) b . Set A G C s w i t c h to O F F . 
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5 . A (Cont) c . Set r e c e i v e input at c h a n n e l A if J2 f o r 
9 . 4 4 9 0 M H z . 

d . U s i n g an rf v o l t m e t e r , m e a s u r e rf v o l t a g e 
at c h a n n e l A if J 4 . A d j u s t r e c e i v e input 
l e v e l and f r e q u e n c y f o r a 7 0 - m V p e a k 
r e a d i n g at channel A if J 4 . 

e . A d j u s t input f r e q u e n c y d o w n until rf 
v o l t a g e at c h a n n e l A if J4 i s 3 d B 
b e l o w l e v e l of s t e p d . Note input 
f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y up until rf v o l t a g e 
at channel A if J4 i s 3 d B b e l o w l e v e l 
of s t e p d . Note input f r e q u e n c y . 

R e f e r e n c e . 

N M T 9 . 4 4 8 5 0 0 
M H z . 

N L T 9 . 4 4 9 5 0 0 
M H z . 

C h e c k F L 4 , Q 3 , Q 4 , 
and a s s o c i a t e d 
c i r c u i t . 

C h e c k F L 5 , Q 3 , Q 4 , 
and a s s o c i a t e d 
c i r c u i t . 

0 . 5 - k H z A M 
f i l t e r 
m e a s u r e m e n t 

Note 

T h i s t e s t a p p l i e s o n l y to 0 . 5 - k H z A M 
f i l t e r ( 5 2 6 - 9 9 6 3 - 0 2 0 ) . 

Set f r o n t - p a n e l M O D E s w i t c h to S S B / C W 
and B A N D W I D T H s w i t c h to D . 

Note 

If 0 . 5 - k H z f i l t e r i s in any f i l t e r s l o t o t h e r 
than D , s e t B A N D W I D T H s w i t c h to that 
p o s i t i o n . 

b . Set A G C s w i t c h to O F F . 

c . Set r e c e i v e input at channel Л if J2 f o r 
9 . 4 5 0 0 M H z . 

d . U s i n g an rf v o l t m e t e r , m e a s u r e rf v o l t a g e 
at c h a n n e l A if J 4 . A d j u s t r e c e i v e input 
l e v e l and f r e q u e n c y f o r 7 0 - m V p e a k 
r e a d i n g at c h a n n e l A if J 4 . 

e . A d j u s t input f r e q u e n c y d o w n until rf v o l t 
a g e at c h a n n e l A if J4 i s 3 d B b e l o w l e v e l 
of s t e p d . N o t e input f r e q u e n c y . 

f. A d j u s t input f r e q u e n c y up until rf v o l t a g e 
at c h a n n e l A i f J4 i s 3 d B b e l o w l e v e l of 
s t e p d . N o t e input f r e q u e n c y . 

R e f e r e n c e . 

N M T 9 . 4 4 9 7 5 0 
M H z . 

N L T 9 . 4 5 0 2 5 0 
M H z . 

OA. 0 . 5 - k H z U S B 
f i l t e r 
m e a s u r e m e n t 

Note 

(Cont) 

T h i s t e s t a p p l i e s o n l y to 0 . 5 - k H z U S B 
f i l t e r ( 5 2 6 - 9 9 7 4 - 0 2 0 ) . 

a . Set f r o n t - p a n e l M O D E s w i t c h to S S B / C W 
and B A N D W I D T H s w i t c h to D . 

C h e c k F L 6 , Q 5 , Q 6 , 
and a s s o c i a t e d 
c i r c u i t . 

C h e c k F L 6 , Q 5 , Q 6 , 
and a s s o c i a t e d 
c i r c u i t . 
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6 . A (Cont) ["/Vote J 

If 0 . 5 - k H z f i l t e r i s in any f i l t e r s l o t 
o t h e r than D , s e t B A N D W I D T H s w i t c h 
to that p o s i t i o n . 

b . Set A G C s w i t c h to O F F . 

c . Set r e c e i v e input at c h a n n e l A if J2 f o r 
9 . 4 4 9 0 M H z . 

d . U s i n g an rf v o l t m e t e r , m e a s u r e rf v o l t a g e R e f e r e n c e . 
at c h a n n e l A i f J 4 . A d j u s t r e c e i v e input 
l e v e l and f r e q u e n c y f o r 7 0 - m V p e a k 
r e a d i n g at c h a n n e l A if J 4 . 

e . A d j u s t input f r e q u e n c y down until r f v o l t  N M T 9 . 4 4 8 7 5 0 C h e c k F L 6 , Q 5 , Q 6 , 
a g e at c h a n n e l A if J4 i s 3 d B b e l o w l e v e l M H z . and a s s o c i a t e d 
of s t e p d . Note input f r e q u e n c y . c i r c u i t . 

f. A d j u s t input f r e q u e n c y up until rf v o l t  N L T 9 . 4 4 9 2 5 0 C h e c k F L 6 , Q 5 , Q 6 , 
a g e at c h a n n e l A if J 4 i s 3 d B b e l o w l e v e l M H z . and a s s o c i a t e d 
of s t e p d . N o t e input f r e q u e n c y . c i r c u i t . 

7 . 0 . 2 - k H z A M Note j 
f i l t e r 
m e a s u r e m e n t T h i s t e s t a p p l i e s only to 0 . 2 - k H z A M 

f i l t e r ( 5 2 6 - 9 9 6 3 - 0 1 0 ) . 

a . Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
and B A N D W I D T H s w i t c h to E . 

If 0 . 2 - k H z f i l t e r i s i n a n y f i l t e r s l o t 
o t h e r than E , s e t B A N D W I D T H switch 
to that p o s i t i o n . 

b . Set A G C s w i t c h t o O F F . 

c . Set r e c e i v e input at c h a n n e l A if J2 f o r 
9 . 4 5 0 0 M H z . 

d . U s i n g an rf v o l t m e t e r , m e a s u r e rf v o l t  R e f e r e n c e . 
a g e at c h a n n e l A if J 4 . A d j u s t r e c e i v e 
input l e v e l and f r e q u e n c y f o r a 7 0 - m V 
p e a k r e a d i n g at c h a n n e l A if J 4 . 

e . A d j u s t input f r e q u e n c y d o w n until r f v o l t  N M T 9 . 4 4 9 9 0 0 C h e c k F L 7 , Q 7 , Q 8 , 
age at c h a n n e l A if J 4 i s 3 d B b e l o w l e v e l M H z . and a s s o c i a t e d 
of s t e p d . Note input f r e q u e n c y . c i r c u i t . 

f. A d j u s t input f r e q u e n c y up until rf v o l t a g e N L T 9 . 4 5 0 1 0 0 C h e c k F L 7 , Q 7 , Q 8 , 
at c h a n n e l A i f J 4 i s 3 d B b e l o w l e v e l M H z . and a s s o c i a t e d 
of s t e p d . Note input f r e q u e n c y . c i r c u i t . 

• 
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7 . A . 0 . 2 - k H z U S B [~ Note"] 
f i l t e r 

[~ Note"] 

m e a s u r e m e n t T h i s t e s t a p p l i e s only to 0 . 2 - k H z I ' S B 
f i l t e r ( 5 2 6 - 9 9 7 1 - 0 1 0 ) . 

a. Set front panel M O D E switch to S S B / C W 
and B A N D W I D T H s w i t c h t o E . 

Г Note~] 

If 0 . 2 - k H z f i l t e r i s in any f i l t e r s l o t o t h e r 
than E , s e t B A N D W I D T H switch to that 
p o s i t i o n . 

b . Set A G C s w i t c h to O F F . 

e . Set r e c e i v e input at channel A if -72 f o r 
9 . 4 4 9 0 M H z . 

d . U s i n g an rf v o l t m e t e r , m e a s u r e rf v o l t a g e R e f e r e n c e 
at channel A if J 4 . A d j u s t r e c e i v e input 
l e v e l and f r e q u e n c y f o r a 7 0 - m V - p e a k 
r e a d i n g at channel A if -J 1. 

e . A d j u s t input f r e q u e n c y down until rf v o l t  N M T 9 .4 1S900 C h e c k F L 7 , Q 7 , Q 8 , 
a g e at channel A if -74 i s 3 d B below l e v e l M H z . and a s s o c i a t e d 
of s t e p d. Note input f r e q u e n c y . c i r c u i t . 

f. A d j u s t input f r e q u e n c y up until rf v o l t a g e N L T 9 . 4 4 9 1 0 0 C h e c k F L 7 , Q 7 , Q 8 , 
at channel A if -74 i s 3 d B below leve l M H z . and a s s o c i a t e d 
of s t e p d . Note input f r e q u e n c y . c i r c u i t . 

8 . 0 . 1 - k H z A M | Note~\ 
f i l t e r 

| Note~\ 

m e a s u r e m e n t T h i s t e s t a p p l i e s only to 0 . 1 - k H z A M 
f i l t e r ( 2 9 3 - 1 3 3 3 - 0 1 0 ) . 

a . Set f r o n t p a n e l M O D E switch to S S B / C W 
and B A N D W I D T H s w i t c h to K. 

[ Note ] 

If 0 . 1 - k H z f i l t e r i s in any f i l t e r s lot 
o t h e r than E , set B A N D W I D T H switch 
to that p o s i t i o n . 

b . Set A G C switch to O F F . 

c . Set r e c e i v e input at channel A if -72 f o r 
9 . 4 5 0 0 M H z . 

d. U s i n g an rf v o l t m e t e r , m e a s u r e rf v o l t a g e R e f e r e n c e . 
at channel A if ,74. A d j u s t r e c e i v e input 
l e v e l and f r e q u e n c y f o r a 7 0 - m V p e a k 
r e a d i n g at channel A if ,74. 

c . A d j u s t input f r e q u e n c y down until rf v o l t  N M T 9 . 4 4 9 9 5 0 C h e c k F L 7 , Q 7 , Q 8 , 
age at channel A if J4 i s 3 d B b e l o w l e v e l M H z . and a s s o c i a t e d 

(Cont) of s t e p d . Note input f r e q u e n c y . c i r c u i t . 
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8 . (Cont) f. A d j u s t input f r e q u e n c y up until rf v o l t a g e 
at c h a n n e l A if J4 i s 3 d B b e l o w l e v e l 
of s t e p d . Note input f r e q u e n c y . 

N L T 9 . 4 5 0 0 5 0 
M H z . 

C h e c k F L 7 , Q 7 , Q 8 , 
and a s s o c i a t e d 
c i r c u i t . 

c. Set front-panel BANDWIDTH switch to position 
associated with filter being gain adjusted (refer to 
table 3). 

d. Find a passband response minimum between 
9.4493 and 9.4489 MHz at channel A if J4. Measure 
voltage gain between channel A if Jl and J4; 
should be 8.2 ±2.0 dB. Select value of gain adjust 
resistor shown in table 3. (200 through 750 Q) to 
give a voltage gain of 8.2 ±2.0 dB. 

4.1.2 LSB Filter 

a. Connect receive input of 9.4517 MHz to channel A 
if. 

b. Set receive signal to 50 m V (9.4517 MHz). Find a 
passband response minimum between 9.4507 and 
9.4511 MHz at channel A if J4. Measure voltage 
gain between channel A if Jl and J4. Should be 8.2 
±2.0 dB. 

c. Set front-panel BANDWIDTH switch to position 
associated with filter being gain adjusted (refer to 
table 3). 

d. Find a passband response minimum between 
9.4507 and 9.4511 MHz at channel A if J4. Measure 
voltage gain between channel A if Jl and J4. 
Should be 8.2 ±2.0 dB. Select value of gain adjust 
resistor shown in table 3 (330 through 1500 0) to 
give a voltage gain of 8.2 ±2.0 dB. 

4.1.3 USB Filters 

a. Connect receive input of 9.4490 MHz to channel A 
if. 

b. Set receive signal to 50 m V (9.4490 MHz). Find a 
passband response minimum between 9.44 and 
9.44 MHz at channel A if J4. Should be 8.2 ±2.0 dB. 
Note this level for reference. 

c. Set front panel BANDWIDTH switch to position 
associated with filter being adjusted (refer to table 
3). 

d. Find a passband response minimum between 944 
and 9.44 MHz at channel A if J4. Measure voltage 
gain between channel A if Jl and J4. This should 
be 8.2 ±2.0 dB. Select value of gain adjust resistor 
shown in table 3 (330 thru 1500 fi) to give a voltage 
gain equal to 8.2 ±2.0 dB. 

4.2 Filter Passband Measurement 

a. Set front-panel MODE switch to SSB/CW and 
BANDWIDTH switch to position associated with 
filter having it passband measured (refer to table 
3). 

b. Set AGC switch to OFF. 
c. Set receive input at channel A if J2 for receive if in

put frequency shown in table 4. 



d. Using an rf voltmeter, measure voltage at channel 
A if J4. Adjust receive input level and frequency 
for a 70-mV peak reading at channel A if J4. Note 
this level for reference. 

e. Adjust input frequency down until rf voltage at 
channel A if J4 is 3 dB below level of step d. Note 
the input frequency. If more than the lower 3 dB 
frequency of the applicable filter in table 4, select 
value of associated passband adjust capacitors 
(refer to table 3) until the lower 3-dB frequency is 
not more than that listed in table 4. 

f. Adjust input frequency up until rf voltage at 
channel A if J4 is 3 dB below level of step d. Note 

the input frequency. If less than the upper 3 dB 
frequency of the applicable filter in table 4, select 
value of associated passband adjust capacitors 
(refer to table 3) until the upper 3-dB frequency is 
not less than that listed in table 4. 

4.3 CW Mode Strapping 

Input to enable CW mode filter is strapped as re
quired for special applications. If FL8 (16-kHz 
passband) is to be used, CW mode diode strapping is 
not required. Refer to table 5 for strap-filter selection 
for CW mode. 

Table 3. Filter Amplifier Gain/Passband Component Selection. 

B A N D W I D T H F I L T E R G A I N P A S S B A N D T R I M 
S W I T C H P O S I T I O N A D J U S T C A P A C I T O R S 

L S B F L 2 R 3 1 C 3 1 , C 3 4 , C 5 8 , C 6 4 
A F L 3 R 3 8 C 3 8 , C 4 1 , C 5 9 , C 6 5 
В F L 4 R 3 C 3 , C 6 , C 5 4 , C 6 0 
С F L 5 R I O С Ю , C 1 3 , C 5 5 , C 6 1 
D F L 6 R 1 7 C 1 7 , C 2 0 , C 5 6 , C 6 2 
E F L 7 R 2 4 C 2 4 , C 2 7 , C 5 7 , C 6 3 

Table If. Filter Passband Frequencies. 

F I L T E R R E C E I V E L O W E R U P P E R 
P A S S B A N D IE I N P U T 3 d B 3 d B 

( N M T ) ( N L T ) 

L S B 2 . 7 k H z 9 . 1 5 1 7 M H z 9 . ( 5 0 2 5 0 M H z 9 . 4 5 3 0 0 0 M H z 
A M 6 k H z 9 . 4 5 0 0 M H z 9 . 4 4 7 0 0 0 M H z 9 . 4 5 3 0 0 0 M H z 
A M 3 k H z 9 . 4 5 0 0 M H z 9 . I 18500 M H z 9 . 4 5 1 5 0 0 M H z 
A M 1 k H z 9 . 1500 M H z 9 . 1 19500 M H z 9 . 4 5 0 5 0 0 M H z 

U S B 1 k H z 9 . 4 4 9 0 M H z 9 . 1 4 8 5 0 0 M H z 9 . 4 4 9 5 0 0 M H z 

A M 0 .5 k H z 9 . 4 5 0 0 M H z 9 . 1 4 9 7 5 0 M H z 9 . 4 5 0 2 5 0 M H z 
U S B 0 .5 k H z 9 . 4 4 9 0 M H z 9 . 1 4 8 7 5 0 M H z 9 . 4 4 9 2 5 0 M H z 
A M 0 .2 k H z 9 . 1 5 0 0 M H z 9 . 4 4 9 9 0 0 M H z 9 . 4 5 0 1 0 0 M H z 
U S B 0 . 2 k H z 9 . 4 4 9 0 M H z 9 . 4 4 8 9 0 0 M H z 9 . 4 4 9 1 0 0 M H z 
A M 0 . 1 k H z 9 . 1 5 0 0 M H z 9 . 1 1 9 9 5 0 M H z 9 . 4 5 0 0 5 0 M H z 

И 



Table 5. CW Mode Strapping. 

I N P U T A N O D E D I O D E C A T H O D E F I L T E R 
S T R A P S T R A P S E L E C T E D 

P 8 - 1 E l C R 1 1 E 2 F L 4 
E 3 F L 5 
E 4 F L 6 
E 5 F L 7 

5. REPAIR 

Repair of the filter card is accomplished using stan
dard maintenance and planar card repair procedures. 
Refer to the maintenance section of this instruction 
book for planar card repair procedures. 

6. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram (figure 
4 ) . The parts location illustration is a design engi
neering drawing that shows exact component place
ment on the circuit cards. 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion is listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points to the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions 

COLLINS 
CIRCUIT C A R D / P A R T L A T E S T 
S U B A S S E M B L Y N U M B E R E F F E C T I V I T Y 

Filter 637-2515-001 R E V В 
Filter 637-2515-002 REV С 
Filter 637-2515-003 REV С 
Filter 637-2515-004 R E V D 
Filter 637-2515-005 R E V E 
Filter 637-2515-006 R E V F 
Filter board 635-0905-001 R E V -
Filter board 635-0905-002 R E V — 
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PARTS LIST PARTS LIST (Cont) PARTS LIST (Cont) 

REF COLLINS USABLE REF COLLINS USABLE REF COLLINS USABLE 
DES DESCRIPTION PART NO ON CODE DES DESCRIPTION PART NO ON CODE DES DESCRIPTION PART NO ON CODE 

FILTER 637-2515-001 A CIRCUIT CARD ASSEMBLY 635-0905-001 ABCEF R5 RESISTOR, FXD, CMPSN, 10kfl, 10%, 1/4W 745-0785-000 ABCEF 
FILTER 637-2515-002 В CIRCUIT CARD ASSEMBLY 635-0905-002 D R6 RESISTOR, FXD, FILM, 5.11kfl, 1%, 1/8W 705-1030-000 ABCEF 
FILTER 637-2515-003 С CR1-CR4 SEMICOND DEVICE, 1N4454 353-3644-010 ABCEF R7 NOT USED 
FILTER 637-2515-004 D CR5 SEMICOND DEVICE. 1N4454 353-3644-010 R8 RESISTOR, FXD, CMPSN, 10kO, 10%, 1/4W 745-0785-000 ABCEF 
FILTER 637-2515-005 E CR6-CR10 SEMICOND DEVICE, 1 N4454 353-3644-010 ABCEF R9 RESISTOR, FXD, CMPSN, 100k0,10%, 1/4W 745-0821-000 ABCEF 
FILTER 637-2515-006 F C1 CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 100V 913-4018-000 ABCEF R10 RESISTOR, FXD, FILM, 4420.1%, 1/8W 705-0979-000 ABCEF 

C2 CAPACITOR, FXD, CER DIEL, 0.0VF, 10%, 100V 913-5019-200 ABCEF R11 RESISTOR. FXD. FILM, 5.11 kfl, 1%, 1/8W 705-1030-000 ABCEF 
CR1-CH10 NOT USED C3 NOT USED R12 RESISTOR. FXD, CMPSN, 10kfl, 10%, 1/4W 745-0785-000 ABCEF 
CR11 SEMICOND DEVICE, 1N4454 353-3644-010 В C4 CAPACITOR, FXD, ELCTLT, 2.2^F, 20%, 25V 184-9102-220 ABCEF R13 RESISTOR, FXD, FILM, 5.11kO, 1%, 1/8W 705-1030-000 ABCEF 

C1.C2 NOT USED C5 CAPACITOR, FXD, CER DIEL, 0.0VF, 10%, 100V 913-5019-200 ABCEF R14 NOT USED 
C3 CAPACITOR, FXD, MICA DIEL. 360pF, 5%, 50V 912-4141-500 ACEF C6 NOT USED R15 RESISTOR. FXD, CMPSN, 10kfl, 10%, 1/4W 745-0785-000 ABCEF 
C4, C5 NOT USED C7 CAPACITOR. FXD, CER DIEL, 0.01^F, 10%, 100V 913-5019-200 ABCEF R16 RESISTOR, FXD, CMPSN, 100kfl, 10%, 1/4W 745-0821-000 ABCEF 

ce CAPACITOR, FXD, MICA OIEL, 360pF. 5%, 50V 912-4141-500 ACEF C8 CAPACITOR, FXD, CER DIEL, 1000pF, 10%. 200V 913-4018-000 ABCEF R17 RESISTOR, FXD, FILM. 4420,1%, 1/8W 705-0979-000 ABCEF 
C7-C9 NOT USED C9 CAPACITOR, FXD, CER DIEL, 0.0VF, 10%, 100V 913-5019-200 ABCEF R18 RESISTOR, FXD, FILM, 5.11 kfl, 1%. 1/8W 705-1030-000 ABCEF 
C10 CAPACITOR, FXD, MICA DIEL, 110pF, 5%, 50V 912-4141-370 ACEF C10 NOT USED R19 RESISTOR, FXD, CMPSN, 10k0, 10%, 1/4W 745-0785-000 ABCEF 
C11.C12 NOT USED C11 CAPACITOR, FXD, ELCTLT, 2.2 <IF, 20%, 25V 184-9102-220 ABCEF R20 RESISTOR, FXD, FILM, 5.11 kfl, 1 %, 1 /8W 705-1030-000 ABCEF 

C13 CAPACITOR, FXD, MICA DIEL, 110pF, 5%, 50V 912-4141-370 ACEF C12 CAPACITOR, FXD, CER DIEL, 0.0VF, 10%, 100V 913-5019-200 ABCEF R21 NOT USED 
C14-C16 NOT USED C13 NOT USED R22 RESISTOR, FXD, CMPSN, ЮкП, 10% 1/4W 745-0785-000 ABCEF 
C17 CAPACITOR, FXD, MICA DIEL, 270pF, 5%, 50V 912-4141-470 AEF C14 CAPACITOR, FXD, CER DIEL, 0.0VF, 10%, 100V 913-5019-200 ABCEF R23 RESISTOR, FXD, CMPSN, 100kO, 10%, 1/4W 745-0821-000 ABCEF 
C17 CAPACITOR, FXD, MICA DIEL, 100pF, 5%, 50V 912-4141-050 С C15 CAPACITOR. FXD, CER DIEL, 1000pF, 10%, 200V 913-4018-000 ABCEF R24 RESISTOR, FXD, FILM, 442П, 1%, 1/8W 705-0979-000 ABCEF 
C18.C19 NOT USED C16 CAPACITOR. FXD, CER DIEL, O.OVF, 10%, 100V 913-5019-200 ABCEF R25 RESISTOR. FXD, FILM, 5.11 kfl, 1 %, 1 /8W 705-1030-000 ABCEF 
C20 CAPACITOR, FXD, MICA DIEL, 270pF, 5%, 50V 912-4141-470 AEF C17 NOT USED R26 RESISTOR, FXD, CMPSN, 10k0.10%, 1/4W 745-0785-000 ABCEF 
C20 CAPACITOR, FXD, MICA DIEL, 100pF, 5%, 50 V 912-4141-050 С C18 CAPACITOR. FXD, ELCTLT, 2.2/.F, 20%, 25V 184-9102-220 ABCEF R27 RESISTOR, FXD, FILM. 5.11kO. 1%, 1/8W 705-1030-000 ABCEF 

C21-C23 NOT USED C19 CAPACITOR, FXD, CER DIEL, 0.0 V F , 10%, 100V 913-5019-200 ABCEF R28 NOT USED 
C24 CAPACITOR, FXD, MICA DIEL. 180pF, 5%, 50V 912-4141-430 ABCE C20 NOT USED R29 RESISTOR. FXD, CMPSN, ЮкП, 10%, 1/4W 745-0785-000 
C25. C26 NOT USED C21 CAPACITOR. FXD, CER DIEL, O.OVF, 10%, 100V 913-5019-200 ABCEF R30 RESISTOR, FXD, CMPSN, 10OkQ. 10%. 1 /4W 745-0821-000 
C27 CAPACITOR, FXD, MICA DIEL. 180pF, 5%, 50V 912-4141-430 ABCE C22 CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 913-4018-000 ABCEF R31 RESISTOR, FXD, FILM, 4420, 1%, 1/8W 705-0979-000 D 
C28-C30 NOT USED C23 CAPACITOR, FXD, CER DIEL, O.OVF, 10%, 100V 913-5019-200 ABCEF R32 RESISTOR, FXD, FILM, 5.11 kfl, 1%, 1/8W 705-1030-000 
C31 CAPACITOR, FXD, MICA DIEL, 22pF, ±0.5pF, 912-4141-030 DE C24 NOT USED R33 RESISTOR, FXD, CMPSN, ЮкП, 10%, 1/4W 745-0785-000 

300V C25 CAPACITOR, FXD, ELCTLT, 2.2/IF, 20%, 25V 184-9102-220 ABCEF R34 RESISTOR. FXD, FILM, 5.11 kfl, 1%, 1/8W 745-1030-000 

C32, C33 NOT USED C26 CAPACITOR, FXD, CER DIEL. O.OVF, 10%, 100V 913-5019-200 ABCEF R35 NOT USED 
C34 CAPACITOR. FXD, MICA DIEL, 22pF. ±0.5pF, 912-4141-030 DE C27 NOT USED R36 RESISTOR. FXD. CMPSN. ЮкП, 10%, 1/4W 745-0785-000 ABCEF 

30OV C28 CAPACITOR, FXD. CER DIEL, O.OVF, 10%, 100V 913-5019-200 ABCEF R37 RESISTOR, FXD, CMPSN, 100kO. 10%, 1/4W 745-0821-000 ABCEF 

C35-C37 NOT USED C29 CAPACITOR. FXD, CER DIEL, 1000pF, 10%, 200V 914018-000 R38 RESISTOR. FXD, FILM,442fl, 1%. 1/8W 705-0979-000 ABCEF 
C38 CAPACITOR, FXD, MICA DIEL. 360 pF, 5%, 50V 912-4141-500 ABCEF C30 CAPACITOR. FXD, CER DIEL, O.OVF, 10%, 100V 913-5019-200 R39 RESISTOR, FXD, FILM, 5.11 kfl, 1%, 1/8W 705-1030-000 ABCEF 
C39, C40 NOT USED C31 NOT USED R40 RESISTOR. FXD, CMPSN, 10kfl, 10%, 1/4W 745-0785-000 ABCEF 
C41 CAPACITOR, FXD, MICA DIEL, 390pF, 5%, 50V 912-4141-510 ABCEF C32 CAPACITOR, FXD. ELCTLT, 2.2»*F, 20%, 25V 184-9102-220 R41 RESISTOR. FXD, FILM,5.11kfl, 1%, 1/8W 705-1030-000 ABCEF 

C42-C55 NOT USED C33 CAPACITOR, FXD, CER DIEL, O.OVF. 10%, 100V 913-5019-200 R42 NOT USED 
С 58 CAPACITOR, FXD, MICA DIEL, 150pF. 5%, 50V 912-4141-400 С C34 NOT USED R43 RESISTOR, FXD. CMPSN, 2200,10%, 1 /4W 745-0725-000 
C57, C58 NOT USED C35 CAPACITOR, FXD, CER DIEL. O.OVF, 10%, 100V 913-5019-200 R44-R47 RESISTOR, FXD. CMPSN. 1МП, 10%, 1/4W 745-0857-000 ABCEF 

C59 CAPACITOR. FXD, MICA DIEL, 390pF, 5%, 50V 912-4141-510 ABCEF C36 CAPACITOR. FXD, CER DIEL, 1000pF, 10%, 200V 913-4018-000 ABCEF R48, R49 RESISTOR, FXD, CMPSN, 1 MO, 10%, 1/4W 745-0357-000 
C60, C61 NOT USED C37 CAPACITOR, FXD, CER DIEL, O.OVF. 10%, 100V 913-5019-200 ABCEF R50 RESISTOR, FXD, CMPSN, 3.9kO, 10%, 1/4W 745-0770-000 
C62 CAPACITOR, FXD, MICA DIEL, 150pF,5%, 50V 912-4141-400 С C38 NOT USED R51 RESISTOR. FXD, CMPSN, 22kQ, 10%, 1/4W 745-0797-000 
C63-C64 NOT USED C39 CAPACITOR. FXD, ELCTLT, 2.2*F, 20%, 25V 184-9102-220 ABCEF R52 RESISTOR. FXD, CMPSN, 100kO, 10%. 1/4W 74S-0321-000 
C65 CAPACITOR, FXD, MICA DIEL, 360pF, 5%, 50V 912-4141-500 ABCEF C40 CAPACITOR, FXD, CER DIEL, O.OVF, 10%, 100V 913-5014-200 ABCEF R53 RESISTOR, FXD. CMPSN, 470П, 10%, 1/4W 745-0737-000 
FL1 NOT USED C41 NOT USED R54 RESISTOR, FXD. CMPSN, 580,10%, 1/4W 745-0704-000 
FL2 FILTER, LSB, 2.7 kHz 526-9956-010 DE C42 CAPACITOR, FXD, CER DIEL, O.OVF, 10%, 100V 913-5019-200 ABCEF R55 RESISTOR, FXD, CMPSN, 330П, 10%, 1/4W 745-0731-000 
FL3 FILTER, 6kHz AM BANDPASS 526-9963-060 ABCEF C43, C44 CAPACITOR, FXD, ELCTLT, 1.5>IF, 20%, 35V 184-9102-800 U1 INTEGRATED CKT, LM324N 351-1141-030 ABCEF 
FL4 FILTER, 3kHz AM BANDPASS 526-9963-040 ACEF C45-C48 CAPACITOR, FXD, CER DIEL, O.OVF, 10%. 100V 913-5019-200 ABCEF U2 INTEGRATED CKT, MC1458P1 351-1071-070 
FL5 FILTER, 1kHz AM BANDPASS 526-9963-030 AEF C49 CAPACITOR. FXD, CER DIEL, O.OVF, 10%, 100V 913-5019-200 
FL5 FILTER, 1kHz USB BANDPASS 526-9974-030 С C50 CAPACITOR. FXD, CER DIEL. O.OVF, 10%, 100V 913-5019-200 ABCEF 
FL6 FILTER, 0.5kHz AM BANDPASS 526-9963-020 AEF C51 CAPACITOR, FXD, CER DIEL, O.OVF. 10%. 100V 913-5019-200 
FL6 FILTER, 0.5kHz USB BANDPASS 526-9974-020 С C52 CAPACITOR. FXD. ELCTLT, 1.5»IF. 20%. 35V 184-9102-800 
FL7 FILTER, 0.2kHz AM BANDPASS 526-9963-010 AE C53 CAPACITOR, FXD, ELCTLT, 2.Ы. 20%, 25V 184-9102-220 
FL7 FILTER. 0.2kHz USB BANDPASS 526-9974-010 ВС C54-C65 NOT USED 
FL7 FILTER, 0.1kHz AM BANDPASS 293-1333-010 F C66-C69 CAPACITOR. FXD, CER DIEL, O V F , 10%, 100V 913-5019-440 ABCEF 
R1-R8 NOT USED C70 CAPACITOR. FXD, CER DIEL, 0 VF , 10%, 100V 913-5019-440 
R7 RESISTOR, FXD, CMPSN. 6800, 5V., 1/4W 745-0742-000 ACEF C71 CAPACITOR. FXO, CER OIEL, O V F , 10%. 100V 913-5019-440 ABCEF 
R8-R13 NOT USED L1-L3 COiL. RF. SHIELDED, 560СцН 637-3767-001 ABCEF 
R14 RESISTOR, FXD, CMPSN, 560П. 5%. 1/4W 745-0739-000 AC L4 COIL, RF.5600^H 240-2715-580 ABCEF 
R15-R20 NOT USED L5 COIL, RF, 56O0jiH 240-2715-580 
R21 RESISTOR, FXD, CMPSN, 5100, 5%, 1/4W 745-0738-000 ACEF L6 COIL. RF, 5600uH 240-2715-580 ABCEF 
H22-R27 NOT USED 17 COIL, RF, 560uH 240-2715-460 
R28 RESISTOR, FXD, CMPSN, 4700, 5%. 1/4W 745-0736-000 ABCEF 0->-Q3 TRANSISTOR, FET. SPFE57 352-1058-010 ABCEF 
R29-R34 - NOT USED 0 3 . Q 1 U TRANSISTOR, FET, SPF557 352-1068-010 
R35 RESISTOR, FXD, CMPSN, 4300, 5%, 1/4W 745-0735-000 D QLL . Q 1 ? TRANSISTOR FET, SPF557 352-1068-010 ABCEF 
R35 RESISTOR, FXD, CMPSN, 4700. 5%, 1 /4W 745-0736-000 E 0^3 TRANSISTOR. FET, SPF557 352-1068-010 
436-R41 NOT USED R,: N T ^ L S T O R , fKi'\ C?*'EON, 10k:!, 107,, •. -V**' 745-0785-000 AVCEF 
P42 RESISTOR, FXD, CMPSN. 4300, 5%, 1/4W 

CIRCUIT CARD ASSEMBLY 
CIRCUIT CARD ASSEMBLY 

745-0735-000 
635-0905-001 
635-0905-002 

ABCEF 
ABCEF 
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c "ЕЧ'Л'ОР FXD, СЫРЯЫ. ЮСИ':. :•>'"' 

RT Si'-ГОП. FX'-- FILM. 5 1 lull, V . , ; <3„ : 
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NOTES: 

(T) UNLESS OTHERWISE SPECIFIED, RESISTANCE VALUES ARE IN OHMS, CAPACITANCE VALUES 
ARE IN MICROFARADS, DIODES ARE TYPE 1N4454. AND FETS ARE TYPE SPF557 

(D PARTIAL REFERENCE DESIGNATORS ARE SHORN; FOR COMPLETE DESIGNATION, PREFIX 
WITH UNIT AND/OR ASSEMBLY DESIGNATIONS 

(1) THE FOLLOWING COMPONENTS ARE PART OF ASSEMBLY 637-2515-XXX 
FL2 FL7 
C3, 6, 10, 13, 17, 20, 24, 27, 31 . 34. 38, 41 
C54-65 
R7, 14, 21 , 28, 35. 42 
CR11 

<7) TEST SELECT RESISTOR 637-1468-001 MAY BE USED AS REQUIRED BY PRODUCTION 
TEST METHOD 

<D 

P/0 
P9 

REF 637- 2515-( ) 
DES -001 -002 -003 -005 - 0 0 6 

CR11 NA E1 -E5 NA NA NA 

FL4 3 kHz AM NA 3 kHz AM 3 kHz AM 3 kHz AM 

C3 360 pF NA 360 pF 360 pF 360 pF 

C6 360 pF NA 360 pF 360 pF 360 pF 

C54 NA NA NA NA NA 

C60 NA NA NA NA NA 

R7 680 NA 680 680 680 

FL5 1 kHz AM NA NA 1 kHz AM 1 kHz AM 

C10 110 pF NA NA 110 pF 110 pF 
C13 110 pF NA NA 110 pF 110 pF 
C55 NA NA NA NA NA 

C61 NA NA NA NA NA 

R14 560 NA NA 560 560 
FL6 0 .5 kHz AM NA NA 0.5 kHz AM 0.5 kHz AM 
C17 270 pF NA NA 270 pF 270 pF 

C20 270 pF NA NA 270 pF 270 pF 

C56 NA NA NA NA NA 

C62 NA NA NA NA NA 

R21 510 NA NA 510 510 
FL7 0 .2 kHz AM 0 .2 kHz USB 0.2 kHz USB 0.2 kHz AM 0.1 kHz AM 
C24 180 pF 180 pF 180 pF 180 pF NA 

C27 180 pF 180 pF 180 pF 180 pF NA 
C57 NA NA NA NA NA 

C63 NA NA NA NA NA 

R28 470 470 470 470 470 

FL2 NA NA NA 2.75 kHz LSB NA 

C31 NA NA NA 22 pF NA 

C34 NA NA NA 22 pF NA 

C58 NA NA NA NA NA 

C64 NA NA NA NA NA 

R35 NA NA NA 470 NA 

FL3 6 kHz AM 6 kHz AM 6 kHz AM 6 kHz AM 6 kHz AM 

C38 360 pF 360 pF 360 pF 360 pF 3 6 0 pF 

C41 390 pF 390 pF 390 pF 390 pF 3 9 0 pF 

C59 390 pF 390 pF 390 pF 390 pF 3 9 0 pF 
C65 360 pF 360 pF 360 pF 360 pF 3 6 0 pF 
R42 430 430 430 430 430 

450 kHz OUT 

LAST USED 
R55,C71,CR11,U2,Q13,L7 

6 3 5 - 0 4 4 1 
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NOTES 

UNLESS OTHERWISE SPECIFIED 
RESISTANCE VALUES ARE IN OHMS. 
CAPACITANCE VALUES ARE IN 
MICROFARADS, DIODES ARE TYPE 
IN4454. AND FETS ARE TYPE SPF557. 

PARTIAL REFERENCE DESIGNATORS ARE 
SHOWN; FOR COMPLETE DESIGNATION. 
PREFIX WITH UNIT ANO/OR ASSEMBLY 
DESIGNATIONS 

THE FOLLOWING COMPONENTS ARE PART 
OF ASSEMBLY 637-2515-004. 

FL2 
C31, 34. 58, 64 
R35 

4 ) TEST SELECT RESISTOR 637-1468-001 MAY BE 
USED AS REQUIRED BY PRODUCTION TEST METHOD. 

THIS DRAWING TO BE USED WITH 635-0905-002 
AND ASSEMBLY 637-2515-004. 
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RF Translator 
(637-1767-( )) 

Rockwell 
International 

instructions 
Collins Telecommunications Products Division 

523-0767959-102211 
2nd Edition, 1 June 1978 

1st Revision, 1 January 1979 

1. DESCRIPTION 

I RF Translator 637-1767-( ), shown in figure 1, is a 
module enclosed in an rf secure compartment (metal 
box construction). The rf translator module contains 
a metal box subassembly with internal shielding 
between various circuit elements and three 2-layer 
planar cards. It uses a 56-pin edge-on connector (2 
layers, 28 pins each) and four subminiax rf connectors 
for external connections. 

The rf translator module consists of two mixers, a 
receive overload, and rf filter circuits. 

The rf translator configuration differences are as 
follows: 

a. 637-1767-001, FL14 109.350 00 MHz filter, ±7.50 
kHz at 3-dB points (narrowband filter). 

b. 637-1767-002, FL14 109.350 00 MHz filter, ±6.10 
kHz at 0.5-dB points (broadband filter). 

2. PRINCIPLES OF OPERATION 

2.1 General (Refer to figure 2.) 

The rf translator converts the 100-kHz (0.100-MHz) to 
30.0-MHz receive rf input to a 9.45-MHz receive if 
frequency. 

2.2 Receive Function (Refer to figure 2.) 

When a receive signal is supplied to the rf translator, 
it is overload checked and supplied through Kl to the 
associated bandpass filter. If an overload exists, Ql 
causes Kl to deenergize, and the receive rf is loaded 
through R4 and supplied as receive rf through Kl to 
the associated bandpass filter. 

RF Translator 
Figure 1 

The bandpass filter is selected by the receiver fre
quency control. Enable signals from the receiver fre
quency control enable filter L5-L7 for 100- to 530-kHz 
(0.10- to 0.53-MHz) operation; enable filter R8-R10-L8 
for 530-kHz to 1.6-MHz (0.53- to 1.6-MHz) operation; 
and energize K2 to enable filter L11-L12 for 1.6- to 
30.0-MHz operation. 

The signal from Kl is supplied through the selected 
bandpass filter and through low-pass filter L14-L15 
to the grounded gate balanced FET first mixer circuit 
T1-T2, Q7-Q8. 

In the first mixer the 100-kHz to 30.0-MHz signal is 
mixed with a 109.3500- to 79.3500-MHz variable injec
tion, signal to provide a 109.35-MHz if signal. This 
signal is supplied through source follower FET buffer 
amplifier Q9, mechanical filter FL14, and a second 
source follower FET buffer amplifier Q12 to the se
cond mixer circuit. 
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Figure 2 

In the second mixer the 109.35-MHz if signal is mixed 
with a 118.8-MHz fixed injection signal to provide a 
9.45-MHz receive if output signal. The receive if out
put signal is supplied through output amplifier Q14, 
receive output switch CR24-CR25, and output control 
R68, to the rf translator receive if output. 

2.3 RF Mixer SRA-1 (Refer to figure 3.) 

The SRA-1 is a broadband ring modulator mixer 
device used in 50-ohm rf/if applications. 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the rf translator module are 

listed in the maintenance section of this instruction 
book. 

3.2 Testing 

The test procedures in table 1 check total perfor
mance of the rf translator module. These test 
procedures permit isolation of a fault to a specific 
component or circuit when the results are used with 
the schematic to circuit trace the fault. 

Note 

In emergencies, RF Translator 637-1767-001 
can be replaced by RF Translator 635-4903-
001. In this type of repair, use the test 
procedures given in table 1 to test RF 
Translator 635-4903-001. 
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Table 1. RF Translator, Testing and Troubleshooting Procedures. 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup a. R e m o v e top c o v e r of unit containing the 
r f t r a n s l a t o r that is to b e t e s t e d . 

b . R e m o v e r f t r a n s l a t o r . Insta l l r f t r a n s 
l a t o r on e x t e n d e r and p l a c e it in the unit . 

c . S e t unit L I N E S E L E C T O R s w i t c h to 1 1 5 V . 

d . C o n n e c t unit to 1 1 5 7 У а с p o w e r s o u r c e 
and s e t p o w e r o n . 

e . M e a s u r e d c v o l t a g e s b e t w e e n the 
f o l l o w i n g p i n s and g r o u n d ( P l - 1 , 2 8 , 2 9 , 
5 6 ) : 

P l - 2 5 
P l - 5 3 
P l - 2 3 
P l - 5 1 
P l - 2 7 
P l - 6 

| + 2 4 . 0 ± 1 . 0 V d c 

| + 1 5 . 0 ± 1 . 0 V dc 

+ 5 . 0 ± 0 . 2 V d c 
- 1 5 . 0 ± 1 . 0 V d c 

C h e c k a s s o c i a t e d 
p o w e r s u p p l y . 



T E S T P R O C E D U R E N O R M A L I F I N D I C A T I O N 
I N D I C A T I O N IS A B N O R M A L 

2 . R e c e i v e r S S B a. Set f r o n t p a n e l M O D E s w i t c h to S S B / C W 
s e n s i t i v i t y and B A N D W I D T H s w i t c h to U S B . 

b . C o n n e c t an r f s i g n a l g e n e r a t o r to J l 
( R W A N T j a c k on r e a r p a n e l ) . 

c . C o n n e c t an audio v t v m to A 6 T P 2 ( S S B 
a u d i o ) . 

d . S e t the r f s i g n a l g e n e r a t o r to 2 5 0 . 0 k H z 
and r e c e i v e r f r o n t p a n e l f r e q u e n c y c o n 
t r o l s to 2 4 9 . 0 k H z . 

e . S e t the r f s i g n a l g e n e r a t o r l e v e l at 0 . 0 0 
MV. 

f. N o t e n o i s e l e v e l on audio v t v m . R e f e r e n c e 

g . A d j u s t r f s i g n a l g e n e r a t o r l e v e l to 0 . 3 0 N L T 2 d B a b o v e C h e c k M l , Q 1 4 , Q 1 2 , 
£tV and note s i g n a l l e v e l on audio v t v m . r e f e r e n c e F L 1 4 , Q 9 , Q 8 , Q 7 , 

Q 5 , and a s s o c i a t e d 
c i r c u i t s . 

h. R e p e a t s t e p s e , f, and g with r f s i g n a l | Note | 
g e n e r a t o r at e a c h of the f o l l o w i n g 
f r e q u e n c i e s : S ignal s t r e n g t h o f 
( r e c e i v e r f r o n t p a n e l f r e q u e n c y c o n t r o l s s t e p g v a r i e s with 
s e t 1 0 0 0 H z b e l o w e a c h f r e q u e n c y g i v e n ) . f r e q u e n c y . 

5 0 0 k H z N L T 3 d B a b o v e S a m e a s s t e p g . 
r e f e r e n c e 

S a m e a s s t e p g . 

1 .0 M H z N L T 3 d B a b o v e C h e c k Q 4 and 
r e f e r e n c e a s s o c i a t e d c i r c u i t s . 

1 .6 M H z N L T 1 0 . 5 d B a b o v e C h e c k Q 2 , Q 3 , K 2 , 
r e f e r e n c e and a s s o c i a t e d 

c i r c u i t s . 

5 . 0 M H z N L T 1 0 . 5 d B a b o v e 
r e f e r e n c e 

1 0 . 0 M H z N L T 1 0 . 5 d B a b o v e 
r e f e r e n c e 

1 5 . 0 M H z N L T 1 0 . 5 d B a b o v e S a m e a s 1 .6 M H z . 
r e f e r e n c e \ 

2 0 . 0 M H z N L T 1 0 . 5 d B a b o v e / 
r e f e r e n c e 

2 5 . 0 M H z N L T 1 0 . 5 d B a b o v e 
r e f e r e n c e 

3 0 . 0 M H z N L T 1 0 . 5 d B a b o v e 
r e f e r e n c e • 

3 . R e c e i v e r g a i n a. C o n n e c t an r f s i g n a l g e n e r a t o r to J l ( R C V 
A N T j a c k on r e a r p a n e l ) . 

b . C o n n e c t an r f v t v m (with 5 0 - Я l o a d ) to J 3 . 

c . S e t the r f s i g n a l g e n e r a t o r and r e c e i v e r 
f r o n t p a n e l f r e q u e n c y c o n t r o l s to 1 . 6 0 0 
M H z . 

d . S e t the r f s i g n a l g e n e r a t o r l e v e l at - 3 0 
( C o n t ) d B m W . 

1 



T E S T P R O C E D U R E N O R M A L I F I N D I C A T I O N 
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3 . ( C o n t ) e . N o t e the s i g n a l l e v e l o n the r f v t v m . N L T - 1 2 . 0 d B m W 

f. R e p e a t s t e p s d and e at e a c h of the 
f o l l o w i n g f r e q u e n c i e s : 

5 . 0 M H z N L T - 1 1 . 5 d B m W Vsame a s t e s t 2 . 
1 0 . 0 M H z N L T - 1 1 . 5 d B m W 
1 5 . 0 M H z N L T - 1 0 . 1 d B m W 
2 0 . 0 M H z N L T - 1 1 . 5 d B m W 
2 5 . 0 M H z N L T - 1 1 . 5 d B m W 
2 9 . 9 M H z N L T - 1 1 . 1 d B m W 

4 . R e c e i v e r a. C o n n e c t an r f s i g n a l g e n e r a t o r to J l ( R C V 
o v e r l o a d A N T j a c k on r e a r p a n e l ) . 
p r o t e c t i o n 

b . C o n n e c t a d v m to P l - 3 . N o t e v o l t a g e . 0 V C h e c k Q l , K l , and 
a s s o c i a t e d c i r c u i t s . 

c . S e t the r f s i g n a l g e n e r a t o r and the 
r e c e i v e r f r o n t p a n e l f r e q u e n c y c o n t r o l s 
to 5 0 0 k H z . 

d . I n c r e a s e the r f s i g n a l g e n e r a t o r output 
l e v e l until the r e c e i v e o v e r l o a d r e l a y 
j u s t c l i c k s . 

e . N o t e r f output l e v e l of r f s i g n a l g e n e r a t o r . 1 .4 to 1 .9 V r m s S a m e a s s t e p b . 

f. N o t e d v m r e a d i n g . N L T + 3 . 0 V d c C h e c k K l and a s s o c i 
a t e d output c i r c u i t . 

g . R e m o v e r f s i g n a l g e n e r a t o r . 

5 . R e c e i v e A G C a. R e m o v e r f t r a n s l a t o r f r o m e x t e n d e r s and 
insta l l it in unit . 

b . R e m o v e c h a n n e l A if. I n s t a l l it on 
e x t e n d e r c a r d and p l a c e it in unit . 

c . C o n n e c t an r f s i g n a l g e n e r a t o r to J l ( R C V 
A N T j a c k on r e a r p a n e l ) . 

d . C o n n e c t an r f v t v m (with high i m p e d a n c e 
p r o b e ) to J3 ( A 8 J 1 ) . 

e . S e t f r o n t p a n e l A G C s w i t c h to O F F . 

f. S e t the r f s i g n a l g e n e r a t o r and r e c e i v e r 
front p a n e l f r e q u e n c y c o n t r o l s to 
1 5 . 0 0 0 0 M H z . 

g . S e t the r f s i g n a l g e n e r a t o r l e v e l at - 3 0 
d B m W . 

h. N o t e the s i g n a l l e v e l on the r f v t v m . R e f e r e n c e 

i. S e t f r o n t p a n e l A G C s w i t c h to F A S T . 

j - I n c r e a s e r f s i g n a l g e n e r a t o r l e v e l until 
( C o n t ) r e f e r e n c e o n r f v t v m i s r e a c h e d . 
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5 . ( C o n t ) k . N o t e i n c r e a s e in r f s i g n a l g e n e r a t o r l e v e l . 

1. R e m o v e channel A if f r o m e x t e n d e r s and 
i n s t a l l it in u n i t . 

m . R e m o v e r f t r a n s l a t o r . I n s t a l l it on 
e x t e n d e r c a r d and p l a c e it in u n i t . 

3 7 to 4 3 d B C h e c k C R 1 9 , C R 2 0 , 
C R 2 2 , C R 2 3 , and 
a s s o c i a t e d c i r c u i t s . 

6 . F i l t e r r i p p l e a. C o n n e c t an r f s i g n a l g e n e r a t o r to J l ( R C V 
A N T j a c k on r e a r p a n e l ) . 

b . C o n n e c t an r f v t v m (with 5 0 - Я l o a d ) to J 3 . 

c . S e t the r f s i g n a l g e n e r a t o r and r e c e i v e r 
f r o n t p a n e l f r e q u e n c y c o n t r o l s to 1 5 . 0 0 0 0 
M H z . 

d . Set t h e r f s i g n a l g e n e r a t o r l e v e l f o r 
- 1 0 - d B m W r f v t v m r e a d i n g . 

e . A d j u s t the r f s i g n a l g e n e r a t o r down to 
1 4 . 9 9 7 0 M H z and up to 1 5 . 0 0 3 0 M H z w h i l e 
noting the v a r i a t i o n in the r f v t v m 
r e a d i n g . 

f. A d j u s t the r f s i g n a l g e n e r a t o r down to 
1 4 . 9 9 4 0 M H z and up to 1 5 . 0 0 6 0 M H z 
w h i l e not ing the v a r i a t i o n in the r f v t v m 
r e a d i n g . 

R e f e r e n c e 

N M T 0 . 7 - d B 
v a r i a t i o n 

N M T 5 . 0 - d B 
v a r i a t i o n 

C h e c k M l , F L 1 4 , and 
a s s o c i a t e d c i r c u i t s . 
If on ly s l i g h t l y out of 
t o l e r a n c e , a d j u s t m e n t 
of L 2 4 and L 2 0 m a y 
r e m e d y indicat ion . 

S a m e a s s t e p e . 

7 . R e c e i v e r 
i n t e r m o d u l a t i o n , 
3 r d o r d e r 
p r o d u c t s 

( C o n t ) 

a. C o n n e c t two r f s i g n a l g e n e r a t o r s to r f 
t r a n s l a t o r a s s h o w n in f i g u r e 4 . 

b . S e t o n e r f s i g n a l g e n e r a t o r to 6 . 1 0 1 5 M H z . 

c . Set the s e c o n d r f s i g n a l g e n e r a t o r to 
9 . 1 0 1 5 M H z . 

d . U s i n g the r f v t v m (wi th 50-12 load) c o n 
n e c t e d at the output of the h y b r i d t r a n s 
f o r m e r , Independent ly a d j u s t e a c h r f 
s i g n a l g e n e r a t o r for - 2 0 - d B m W o u t p u t s . 

e . C o n n e c t t h e t w o - t o n e s i g n a l to J l ( R C V 
A N T j a c k on r e a r p a n e l ) . 

f. S e t t h e r e c e i v e r f r o n t p a n e l f r e q u e n c y 
c o n t r o l s to 3 0 0 0 . 0 0 k H z . 

g . S l i g h t l y a d j u s t ( 3 0 0 to 2 0 0 0 H z ) the 
f r e q u e n c y of the 6 . 1 0 1 5 - M H z g e n e r a t o r 
f o r a p e a k audio output (at A 6 T P 2 ) as 
i n d i c a t e d on t h e audio v o l t m e t e r . 

h . A d j u s t the v a r i a b l e a t t e n u a t o r f o r 0 - d B 
r e f e r e n c e on the audio v o l t m e t e r . 

R e f e r e n c e 
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7 . ( C o n t ) | Note | 

A d j u s t v a r i a b l e a t t e n u a t o r f o r a 
0 - d B r e f e r e n c e at p o i n t w h e r e A G C 
j u s t b e g i n s to a f f e c t the audio output . 

i. N o t e 6 . 1 0 1 5 - M H z r f s i g n a l g e n e r a t o r 
output . 

j . S e t the r e c e i v e r f r o n t p a n e l f r e q u e n c y 
c o n t r o l s to 6 1 0 0 . 0 0 k H z . 

k . S l i g h t l y a d j u s t the f r e q u e n c y of the 
6 . 1 0 1 5 - M H z g e n e r a t o r f o r a p e a k audio 
output a s i n d i c a t e d on the audio 
v o l t m e t e r . 

1. A d j u s t the output l e v e l o f the r f s i g n a l 
g e n e r a t o r f o r 0 - d B r e f e r e n c e in s t e p h 
on the audio v o l t m e t e r . 

R e f e r e n c e 

m . N o t e the d e c r e a s e in d B of the r f s i g n a l 
g e n e r a t o r output f r o m that r e f e r e n c e d 
in s t e p i. 

N L T 8 3 d B down T o r e p a i r , r e t u r n 
to f a c t o r y 

n. R e p e a t s t e p s g t h r o u g h m with the 
r e c e i v e r f r o n t p a n e l f r e q u e n c y c o n t r o l s 
at e a c h of the f o l l o w i n g s e t t i n g s : 

1 2 1 0 0 . 0 0 k H z 
2 1 3 0 0 . 0 0 k H z 
2 4 3 0 0 . 0 0 k H z 

N L T 8 3 d B down 
N L T 8 3 d B down 
N L T 8 3 d B down 

^ S a m e a s s t e p m . 

8 . R e c e i v e r 
i n t e r m o d u l a t i o n , 
2nd o r d e r 
p r o d u c t s 

a. C o n n e c t two r f s i g n a l g e n e r a t o r s to r f 
t r a n s l a t o r a s s h o w n in f i g u r e 4 . 

b . S e t o n e r f s i g n a l g e n e r a t o r to 6 . 1 0 1 5 M H z . 

c . S e t the s e c o n d r f s i g n a l g e n e r a t o r to 
9 . 1 0 1 5 M H z . 

d. U s i n g the r f v t v m (with 5 0 - f i load) c o n 
n e c t e d at the output of the h y b r i d t r a n s 
f o r m e r , independent ly a d j u s t e a c h r f 
s i g n a l g e n e r a t o r for - 2 0 - d B m W o u t p u t s . 

e . C o n n e c t the t w o - t o n e s i g n a l to J l ( R C V 
A N T j a c k on r e a r p a n e l ) . 

f. S e t the r e c e i v e r f r o n t p a n e l f r e q u e n c y 
c o n t r o l s to 3 0 0 0 . 0 0 k H z . 

g . S l i g h t l y a d j u s t ( 3 0 0 to 2 0 0 0 H z ) the 
f r e q u e n c y of the 6 . 1 0 1 5 - M H z g e n e r a t o r 
f o r a p e a k audio output (at A 6 T P 2 ) a s 
i n d i c a t e d o n the audio v o l t m e t e r . 

( C o n t ) 
h. A d j u s t the v a r i a b l e a t t e n u a t o r f o r 0 - d B 

r e f e r e n c e o n the audio v o l t m e t e r . 
R e f e r e n c e 
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8 . (Cont) 
| Note 

A d j u s t v a r i a b l e a t t e n u a t o r f o r a 
0 - d B r e f e r e n c e at point w h e r e A G C 
j u s t b e g i n s to a f f e c t the audio output . 

i. N o t e 6 . 1 0 1 5 - M H z r f s i g n a l g e n e r a t o r 
output . 

j . S e t t h e r e c e i v e r f r o n t p a n e l f r e q u e n c y 
c o n t r o l s to 6 1 0 0 . 0 0 k H z . 

k . S l i g h t l y a d j u s t the f r e q u e n c y of the 
6 . 1 0 1 5 - M H z g e n e r a t o r f o r a p e a k audio 
output a s i n d i c a t e d on the audio 
v o l t m e t e r . 

R e f e r e n c e 

1. A d j u s t the output l e v e l on the r f s i g n a l 
g e n e r a t o r f o r 0 - d B r e f e r e n c e in s t e p h 
on the audio v o l t m e t e r . 

m . N o t e the d e c r e a s e in d B o f the r f s i g n a l 
g e n e r a t o r output f r o m that r e f e r e n c e d 
in s t e p i. 

N L T 7 0 d B down T o r e p a i r , r e t u r n 
to f a c t o r y . 

n. R e p e a t s t e p s g through m with the 
r e c e i v e r f r o n t p a n e l f r e q u e n c y c o n t r o l s 
at 1 5 2 0 0 . 0 0 k H z . 

N L T 7 0 d B down S a m e as s t e p m . 
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Receive Intermodulation Test Setup 
Figure 4 



4. ALIGNMENT/ADJUSTMENT 

4.1 Receiver Alignment (Adjustment of T3, L24, 
L26, and L29) 

a. Connect an rf signal generator through a 6-dB load 
to Jl (RCV ANT jack on rear panel). 

b. Connect an rf vtvm (with 50-Q load) to J3. 
c. Set input to Jl at 15.0000 MHz and -30 dB mW. 
d. Set front panel controls for 15 000.0 kHz. 
e. Set R68 (receive gain) at full counterclockwise 

position. 
f. Adjust T3, L24, L26, and L29 for maximum output, 

as indicated by vf vtvm. 
g. Perform step f a minimum of three times. 

4.2 Mixer Balance (Adjustment of R31) 

a. Use a dvm with а 10-дН choke in series with a test 
probe to measure voltage readings at T2-2 and T2-5 
to ground. 

b. Adjust R31 for equal dc voltage reading at T2-2 
and T2-5 to ground. 

4.3 Injection Level Adjustment (Adjustment 
of T4) 

a. Connect an rf vtvm (set to 10-V scale) between T2-
1 and ground. 

b. Vary input frequency from 2.0 to 29.9 MHz, and 
note that voltage varies between 3.0 and 7.0 V rms 
and that the higher voltage readings occur 
between 27 and 29.9 MHz. 

c. If voltage exceeds the limits of step b or is higher at 
other than 27 to 29.9 MHz, adjust slug of T4 to 
achieve the desired levels. 

4.4 Translator Gain Adjustment (Adjustment 
of R68, Tl, and T2) 

a. Set the rf signal generator for 15.000 00 MHz at -30 
dB mW and the front panel frequency controls to 
15 000.00 kHz. 

b. Connect an rf vtvm (with 50-ft load) to J3. 
c. Adjust R68 for -10-dB mW reading on the rf vtvm. 
d. Set the rf signal generator for 29.9000 MHz at -30 

dB mW and the front panel frequency controls to 
15 000.00 kHz. 

e. Using a pointed plastic tool, carefully adjust the 
leads and windings of Tl_ and T2_ for maximum 
reading on the rf vtvm. 

Note 

The objective is to make the output at 
29.900 00 MHz as large as possible with an 
output difference between 29.900 00 and 
15.000 00 MHz of not more than 1.0 dB. 

f. Repeat steps c, d, and e until no improvement is 
possible. 

4.5 Final Noise Balance (Adjustment of R31) 

a. Set the front panel frequency controls for 
15 000.00 kHz and disconnect the rf signal 
generator. 

b. Connect an audio voltmeter to the channel A if 
SSB audio output. Reference the background noise 
level on the audio voltmeter. 

c. Adjust R31 (20-turn potentiometer) for a 
minimum noise level. Make this adjustment very 
slowly to assure a true minimum. 

4.6 Tl and T2 Position Fixing 

Note 
If Tl and T2 require position fixing, it is 
recommended that the rf translator be 
returned to the factory. If field repair of Tl 
and T2 is desired, the following procedures 
may be used. Do not make these ad
justments unless repair has been made to 
the Tl and/or T2 area of the rf translator. 

a. Set the rf signal generator for 29.900 00 MHz at -24 
dB mW and the front panel frequency controls to 
15 000.00 kHz. 

b. Connect an rf vtvm (with 50-fi load) to J3. 
Reference the rf vtvm reading. 

c. Using a pipe cleaner, carefully apply a very thin 
coat of Q-Max to the windings of Tl and T2 and the 
support rods that hold Tl and T2 in position. 

d. After Q-Max is applied, it may be necessary to 
slightly readjust wires for maximum output. Refer 
to paragraph 4.4. 

5. REPAIR 

Repair of the rf translator module is accomplished us
ing standard maintenance and planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

6. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram, figure 
4. The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 



Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion are listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points to the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 

in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

CIRCUIT C A R D / 
S U B A S S E M B L Y 

Rf translator module 
Rf translator module 
Rf filter board A I 
First mixer board A 2 
Second mixer board A 3 

COLLINS 
P A R T L A T E S T 
N U M B E R EFFECTIVITY 

637-1767-001 
637-1767-002 
635-0780-002 
635-0782-002 
635-0784-002 

R E V P 
R E V P 
R E V H 
REV L 
REV J 



SEE DETAIL С 



PARTS LIST PARTS LIST (Cont) PARTS LIST (Cont) 

REF COLLINS USABLE REF COLLINS USABLE REF COLLINS 
DES DESCRIPTION PART NO ON CODE OES DESCRIPTION PART NO ON CODE DES DESCRIPTION PART NO 

RF TRANSLATOR 637-1767-001 RESISTOR. TEST SELECT FIRST MIXER BOARD A2 635-0782-002 
RF TRANSLATOR 637-1767-002 

R139 RESISTOR. FXD, CMPSN. 82!), 10%, 1/4W 745-0710-000 CR1-CR18 NOT USED 
A1 RF FILTER BOARD 635-0780-002 R139 RESISTOR, FXD, CMPSN, 100!), 10%, V4W 745-0713-000 CR19, CR20 SEMICOND DEVICE, 1N5767 922-6119-010 
A2 FIRST MIXER BOARD 635-0762-002 R139 RESISTOR, FXD, CMPSN, 150!), 10%, 1/4W 745-0719-000 CR21 SEMICOND DEVICE, 1N4001 353-6442-010 
A3 SECOND MIXER BOARD 635-0784-002 R139 RESISTOR, FXD, CMPSN, 180П, 10%. 1/4W 745-0722-000 C1-C27 NOT USED 
C1-C56 NOT USED R139 RESISTOR, FXD. CMPSN, 270!), 10%, 1/4W 745-0728-000 C28 CAPACITOR, FXD, MICA DIEL, 27pF, 5%, 50V 912-4141-180 
C57 CAPACITOR, FXD, MICA DIEL, 56pF, 5%, 50V (B3) 912-4141-310 A C29 CAPACITOR, FXD, MICA DIEL, 150pF, 5%, SOV 912-4141-400 
C57 CAPACITOR, FXD. MICA DIEL, 68pF, 5%, 50V 912-4141-330 RF FILTER BOARD A1 835-0780-002 C30 CAPACITOR, FXO, MICA DIEL. 12pF. ±0.5pF, 300V 912-4141-120 

C58 CAPACITOR, FXD. MICA DIEL, 56pF, 5%, 50V 912-4141-310 A C31 CAPACITOR, FXD, MICA DIEL. 36pF, 5%, 50V 912-4141-240 
(B3) CR1-CR14 SEMICOND DEVICE, 1N4454 353-3644-010 C32 CAPACITOR, FXD, CER DIEL, 0. V F . 20%, 50V 913-3279-200 

C58 CAPACITOR, FXD, MICA DIEL, 47pF. 5%, 50V 912-4141-280 CR15-CR17 NOT USED C33 CAPACITOR, FXD, MICA DIEL, 240pF, 5%, 50V 912-4141-460 
C59-C125 NOT USED CR18 SEMICOND DEVICE, 1N4454 353-3644-010 C34 CAPACITOR, FXD, CER DIEL. 0.VF, 20%, 50V 913-3279-200 

C1 CAPACITOR, FXD, MICA OIEL, 180pF, 5%, 500V 912-2834-000 C3S, C36 CAPACITOR, FXD, CER DIEL. 0.047»iF, 10%, 50V 913-5019-280 
CAPACITOR, TEST SELECT C2 CAPACITOR, FXD, MICA DIEL, 330pF, 5%, 500V 912-2852-000 C37 CAPACITOR, FXD, MICA DIEL, 180pF, 5%, 50V 912-4141-430 

C3 CAPACITOR, FXD, ELCTLT, 4.7jiF, 20%, 35V 184-9102-390 C38 CAPACITOR, FXD, CER DIEL, 0.047^F, 10%, 50V 913-5019-280 
C126 CAPACITOR, FXD, MICA DIEL, 2pF. ±0.5pF. 300V 912-4141-540 C4 CAPACITOR, FXD, CER DIEL, 0.1)iF, 20%, 50V 913-3279-200 C39 CAPACITOR, FXD, CER DIEL, 0. V F , 20%, 50V 913-3279-200 

(A2) C5 CAPACITOR, FXD, MICA DIEL, 3pF, ±0.5pF, 300V 912-4141-070 C40 CAPACITOR, FXD, MICA DIEL, 180pF, 5%, 50V 912-4141-430 
C126 CAPACITOR, FXD, MICA DIEL, 3pF. ±0.5pF, 300V 912-4141-070 C6 CAPACITOR, FXD. MICA DIEL, 18pF, ±0.5pF, 100V 912-4141-140 C41 CAPACITOR, FXD, CER DIEL, 0.VF, 20%, 50V 913-3279-200 

(A2) C7 CAPACITOR, FXD, MICA DIEL, 200pF, 5%, 50V 912-4141-440 C42 CAPACITOR, FXD. MICA DIEL, 22pF, ±0.5pF, 300V 912-4141-030 
C126 CAPACITOR, FXD, MICA DIEL, 4pF, ±0.5pF, 300V 912-4141-080 C8 CAPACITOR, FXD, MICA DIEL, 91 pF, 5%, 50V 912-4141-360 C43 CAPACITOR, FXD, CER DIEL, 0.0VF, 20%, 50V 913-3279-110 

(A2) C9, C10 CAPACITOR, FXD, CER DIEL, 0. V F , 20%. 50V 913-3279-200 C44 CAPACITOR, FXD, MICA DIEL, 33pF, 2%, 50V 912-4141-210 
C126 CAPACITOR, FXD, MICA DIEL, 5pF. ±0.5pF, 300V 912-4141-010 C11-C13 NOT USED C45 CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 913-4018-000 

(A2) C14-C17 CAPACITOR, FXD. CER DIEL, 0. V F , 20%, 50V 913-3279-200 C46 CAPACITOR, FXD, MICA 6lEL, 5pF. ±0 5pF. 300V 912-4141-010 
C126 CAPACITOR. FXD, MICA DIEL, 6pF, ±0 5pF, 300V 912-4141-090 C18 CAPACITOR, FXD, CER DIEL, 3300pF, 10%, 100V 913-3281-170 (A10) 

(A2) C19 CAPACITOR, FXD, PLSTC DIEL, 0.015*F, 5%. 150V 933-1084-030 C46 CAPACITOR, FXD, MICA DIEL, 5pF, ±0.5pF. 300V 912-4141-010 
C20 CAPACITOR, FXD, CER DIEL, 3300pF, 10%, 100V 913-3281-170 C47 CAPACITOR. FXD, MICA DIEL, 51pF, 5%, 50V (A10) 912-4141-300 

CAPACITOR. TEST SELECT C21.C22 CAPACITOR, FXD, CER DIEL, 0.VF, 20%, 50V 913-3279-200 C47 CAPACITOR, FXD, MICA DIEL, 330pF, 5%, 50V 912-4141-490 
C23 CAPACITOR. FXD, CER DIEL, 3300pF, 10%, 100V 913-3281-170 C48. C49 CAPACITOR, FXD. MICA DIEL, 18pF, ±0.5pF, 100V 912-4141-140 

C127 CAPACITOR. FXD, MICA DIEL, 1pF, ±0.5pF. 300V 912-4141-060 C24 CAPACITOR, FXD, CER DIEL, 1500pF, 10%. 100V 913-3281-140 (A5) 
(A8) C25 CAPACITOR, FXD, CER DIEL, 3300pF, 10%, 100V 913-3281-170 C48, C49 CAPACITOR, FXD, MICA DIEL. 20pF, ±0.5pF. 100V 912-4141-150 

C127 CAPACITOR, FXD, MICA DIEL. 2pF, ±0.5pF. 300V 912-4141-540 C26 NOT USED C50 CAPACITOR, FXD, CER DIEL, 0.0VF, 20%, 50V 913-3279-110 
(A8) C27 CAPACITOR, FXD, MICA DIEL, 100pF, 5%. 50V 912-4141-050 C51 CAPACITOR, FXD, CER DIEL, 0. V F , 20%, 50V 913-3279-200 

K1.K2 RELAY, AMT 974-1065-090 C52 CAPACITOR, FXD, CER DIEL, 470pF. 10%, 200V 913-4014-000 
C130-C132 CAPACITOR, FXD, ELCTLT, 2.2^F. 20%, 25V (B1) 184-9102-220 A L1 COIL. RF, 220»H 240-2723-060 C53 CAPACITOR, FXD, CER DIEL, 0. V F , 20%, 50V 913-3279-200 
C130-C132 CAPACITOR, FXD, ELCTLT, 2.2,,F, 20%. 25V 184-9102-220 В L2.L3 COIL, RF, 0.33/iH 240-2745-010 C54, C55 CAPACITOR, FXD, CER DIEL, 1000pF. 10%, 200V 913-4018-000 
C133 CAPACITOR. FXD, ELCTLT, 22«F, 20%, 10V (B1| 184-9102-080 A L4 COIL, RF, 220iiH 240-2524-000 C56 CAPACITOR' FXD, CER DIEL, 1000pF, 20%, 50V 913-3279-030 
C133 CAPACITOR, FXD, ELCTLT, 22MF, 20%, 10V 184-9102-080 В L5 COIL. RF, 1000jiH 240-2540-000 C57, C58 (SEE 637-1767-001 OR 637-1768-001) 
FL1-FL13 FILTER, RAD INTR, 1750pF 241-5006-010 L6, L7 COIL, RF. 27jiH 240-2040-000 C59-C76 NOT USED 
F L U FILTER. BP, 109.35 MHZ 293-1222-030 A L8. L9 COIL, RF, lOOOUH 240-2540-000 C77 CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 100V 913-4018-000 
FL14 FILTER, BP. 109.35 MHZ 293-1330-010 В L10 COIL, RF, 220WH 240-2524-000 (A5) 
FL15, FL16 FILTER, RAD INTR. 1750pF 241-5006-010 L11.L1Z COIL, RF, 2.20дН 240-2715-190 C77 CAPACITOR, FXD, CER DIEL. 56pF. 5%, 50V (A10) 912-4141-310 
FL17 NOT USED L13-L20 NOT USED C77 CAPACITOR. FXD, MICA DIEL, 47pF, 5%, 50V 912-4141-280 
FL18 FILTER. RAD INTR, 1750pF 241-5006-010 L21 COIL, RF, 220,.H 240-2723-060 L1-L13 NOT USED 
FL<9,FL20 NOT USED Q1. Q2 TRANSISTOR, 2N2222A 352-0661-020 L14 COIL, RF. 0.22,iH 240-2015-000 
FL21 FILTER, RAD INTR, 1750pF 241-5006-010 Q3-Q5 TRANSISTOR, 2N2907A 352-0551-010 L15 COIL, RF.0.27^H 240-2016-000 
FL22-FL32 NOT USED R1 RESISTOR, FXD, CMPSN, 2.7kQ, 10%, 1/4W 745-0764-000 L16 COIL, RF, 220|iH 240-2723-060 
FL33-FL36 FILTER, RAD INTR, 1750pF 241-5006-010 R2 RESISTOR, FXD, CMPSN, 88k!), 10%, 1/4W 745-0815-000 L17,L18 COIL, RF, 2.70цН 240-2028-000 
FL37-FL55 NOT USED R3 RESISTOR, FXD, CMPSN, 1kl), 10%, 1/4W 745-0749-000 L19, L20 COIL, RF, 1.0^H (A5) 240-2028-000 
FL56 FILTER, RAD INTR, 1750pF 241-5006-010 R4 RESISTOR, FXD, CMPSN, 2.2kl). 10%, 1W (B2) 745-3366-000 L19, L20 COIL, RF, 1.0^H 240-2023-000 
J1 CONNECTOR, RCPT, ELEC 372-7207-030 R4 RESISTOR. FXD, CMPSN, 15k!), 10%, 1W 745-3401-000 L21 NOT USED 
J2 NOT USED R5 RESISTOR, FXD, CMPSN, 470, 10%, 1/4W 745-0701-000 L22.L23 COIL, RF, 2.70|»H 240-2028-000 
J3 CONNECTOR, RCPT, ELEC 372-7207-030 R6 RESISTOR, FXD, CMPSN, 821), 10%, 1 /4W 745-0710-000 L24 COIL, RF. VAR 242-0439-030 
J4 NOT USED R7 RESISTOR, FXD, CMPSN, 1kfi, 10%, 1/4W 745-0749-000 L25 COIL, RF, 0.15«H 240-2013-000 
J5, J6 CONNECTOR, RCPT. ELEC 372-7207-030 R6.R9 RESISTOR, FXD, CMPSN, 27f), 10%, 1/4W 745-0692-000 L26-L39 NOT USED 
L1-L43 NOT USED R10 RESISTOR, FXD, CMPSN, 680,10%, 1/4W 745-0707-000 L40 COIL, RF, 2.70jiH 240-2028-000 
L44-L47 COIL, RF, 220WH 240-2723-060 R11 RESISTOR. FXD, CMPSN, 1kf), 10%, 1 /4W 745-0749-000 L41-L68 NOT USED 
L48-L56 NOT USED R12 RESISTOR, FXD, CMPSN, 821), 10%, 1/4W 745-0710-000 L69 COIL, RF, 0.15«H(A5) 240-2013-000 
L57 COIL, RF, 12,iH 240-1581-000 R13-R17 NOT USED Q1-Q6 NOT USED 
L58 COIL. RF,47a„H(B1) 240-2711-210 A R18 RESISTOR, FXD, CMPSN, 4.7kt), 10%. 1/4W 745-0773-000 Q7.Q8 TRANSISTOR, FET, U322 (MATCHED SET) 637-9117-001 
L58 COIL. RF, 120^H 240-2715-380 R19 RESISTOR, FXD, CMPSN, 2.2ki), 10%, 1/4W 745-0761-000 Q9. Q10 (SEE 637-1767-001 OR 637-1768-001) 
L59. L60 COIL, RF, 15^H 240-1602-000 R20 RESISTOR. FXDD 0 CMPSN. 4.7k!), 10%. 1/4W 745-0773-000 011 TRANSISTOR, 2N5109 352-0766-010 
Q1-08 NOT USED R21 RESISTOR, FXD, CMPSN, 2.2kl), 10%, 1/4W 745-0761-000 RT1 RESISTOR, THRM, 401), 10%, 0.5W 714-1725-000 
Q9 TRANSISTOR. FET. U322(TEST SELECT) 637-9117-002 R22 RESISTOR. FXD, CMPSN, 3 3k!). 10%, 1/4W 745-0767-000 RT2 RESISTOR. THRM, 100!). 10%, 1W 714-1730-000 
Q10 TRANSISTOR. 2N5109 352-0766-010 R23 RESISTOR. FXD, CMPSN. 4.7kl). 10%, 1/4W 745-0773-000 R1-29 NOT USED 
Q11-Q13 NOT USED R24 RESISTOR, FXD, CMPSN, 1.2k!), 10%, 1/4W 745-0752-000 R30 RESISTOR, FXD, CMPSN, 6811, 10%, 1/4W 745-0707-000 
014 TRANSISTOR, 2N5109 352-0766-010 R25 RESISTOR. FXD, CMPSN, 3.3k!), 10%, 1/4W 745-0767-000 R31 RESISTOR, VAR, 1k!), 5%. 3/4W 381-1853-170 
R1-R16 NOT USED R26 RESISTOR, FXD, CMPSN, 4.7kl). 10%, 1/4W 745-0773-000 R32 RESISTOR, FXD, FILM, 2261), 1%. 1/8W 705-0965-000 
R17 RESISTOR, FXD, CMPSN, 4.7kl), 10%, 1/4W 745-0773-000 R27 RESISTOR, FXD, CMPSN, 1.2k!). 10%, 1/4W 745-0752-000 R33 RESISTOR, CXD, FILM, 681!), 1%, 1/8W 705-0988-000 
R18-R138 NOT USED R28-R137 NOT USED R34 RESISTOR. FXD, CMPSN, 4.7D, 5%, 1/4W 745-4382-000 
R139 RESISTOR, FXD, CMPSN. 180(1, 10%, 1/4W(A11) 745-0722-000 A R138 RESISTOR, FXD, CMPSN, 4.7k!), 10%, 1 /4W 745-0773-000 R35 RESISTOR, FXD, CMPSN, 3.3k!), 10%, 1/4W 745-0767-000 

VR1, VR2 SEMICOND DEVICE. 1N753A 353-2714-000 R38 RESISTOR, FXD, CMPSN, 3301). 10%, 1/8W 745-2323-000 

USABLE 
ON CODE 

RF Translator, Schematic Diagram 
Figure .5 (Sheet Jl 
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PARTS LIST (Cont) PARTS LIST (Cont) MODIFICATION HISTORY (Cont) 

REF 
DES DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

REF 
OES DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

REVISION 
IDENT 

DESCRIPTION OF REVISION AND 
REASON FOR CHANGE EFFECTIVITY 

R37 RESISTOR. FXD, CMPSN. 2700, 10%, 1/4W 745-0728-000 L29 
R38 RESISTOR, FXD. CMPSN. 270, 10%, 1/4W 745-0692-000 L30 
R39 RESISTOR, FXD, CMPSN, 270П, 10%, 1/4W 745-0728-000 L31 
R40 RESISTOR, FXD, CMPSN, 180, 10%, 1/4W 745-0686-000 L32, L33 
R41 RESISTOR. FXD. CMPSN, 2700, 10%, 1/4W 745-0728-000 L34 
R42 RESISTOR, FXD, CMPSN, 2.7kO,10%, 1/4W 745-0764-000 L34 
R43 RESISTOR, FXD, CMPSN, 1.5kil, 10%, 1/4W 745-0755-000 L34 
R44, R45 RESISTOR, FXD. CMPSN, 180, 10%, 1/8W (A7) 745-2277-000 L35 
R44. R4S RESISTOR, FXD, CMPSN, 22(1, 5%, 1/8W 745-1863-090 L36 
R46 NOT USED Ml 
R47 RESISTOR, FXD. CMPSN, 82(1,10%, 1 /8W (A5) 745-2301-000 Q1-Q11 
R47 RESISTOR, FXD. CMPSN, 88(1,10%, 1/8W 745,2298-000 Q12 
R48 RESISTOR, FXD, CMPSN, 88(1,10%, 1/4W 745-0707-000 Q13 
R49 RESISTOR, FXD. CMPSN, 390(1.10%, 1 /4W 745-0734-000 014 
RSO RESISTOR, FXD, CMPSN, 27(1, 10%, 1/4W 745-0892-000 RT1.RT2 
R51 RESISTOR, FXD. CMPSN. 47(1,10%, 1/4W(A5) 745-0701-000 RT3 
R51 RESISTOR. FXD. CMPSN, 1000, 10%, 1/4W 745-0713-000 R1-R51 
R52-R141 NOT USED R52 
R142 RESISTOR, FXD, CMPSN, 2.2k(), 5%, 1 /8W (A1) 745-1863-570 R53 
R143 NOT USED R54 
R144, R14S RESISTOR, FXD, CMPSN, 110(1, 5%, 1 /8W (A5) 745-1863-280 R55 
T1 TRANSFORMER, RF 278-0430-160 R56. R57 
T2 TRANSFORMER. RF 278-0430-190 R58 
T3 TRANSFORMER, RF 278-0431-020 R59 
T4 TRANSFORMER. RF 

SECOND MIXER BOARD A3 635-0784-002 

278-0431-010 | R60, R61 
R62 
R63 
R64 

CR1-CR21 NOT USED R65 
CR22, CR23 SEMICOND DEVICE, 1N5767 922-6119-010 R66, R67 
CR24 SEMICOND DEVICE. 1 N4001 (A3) 353-6442-010 R88 
CR25 SEMICOND DEVICE. 1 N4454 (A3) 353-3644-010 R69 
CR26, CR27 SEMICOND DEVICE. 1N5767 922-6119-010 R70-R79 
C1-C58 NOT USED R80 
CS9 CAPACITOR. FXD, CER DIEL. 0. V F , 20%, 50V 913-3279-200 R80 
ceo CAPACITOR, FXD. MICA OIEL, 36pF, 5%, 50V 912-4141-240 R81-R142 
C61 CAPACITOR, FXD, MICA DIEL, 33pF, 5%, 50V 

(A4) 
912-4141-220 R143 

T1-T4 
C81 CAPACITOR, FXD, MICA DIEL, 27pF, 5%, 50V 912-4141-180 T5 
C62 CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 913-4018-000 T6 
C63 CAPACITOR. FXD, MICA DIEL, 15pF, ±0.5pF, 300V 912-4141-130 
C64 CAPACITOR, FXD, MICA DIEL, 110pF, 5%, 50V 912-4141-370 
C65 CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 

(A6) 
913-4018-000 

C85 CAPACITOR, FXD, MICA DIEL, 220pF, 5%, 50V 912-4141-450 
C86 CAPACITOR, FXO. CER DIEL. 0.0VF, 20%, 50V 913-3279-110 REVISIO 
C67 CAPACITOR, FXD. MICA DIEL, 240pF, 5%, 50V 912-4141-460 IDENT 
C68 CAPACITOR, FXD, CER DIEL. 0.0VF, 20%, 50V 913-3279-110 
C69 CAPACITOR. FXD, CER DIEL, 1000pF, 10%, 200V 913-4018-000 

A1 
C70 CAPACITOR, FXD, CER DIEL, O.OVF, 20%, 50V 913-3279-110 A1 

C71 CAPACITOR, FXD, MICA DIEL, 62pF, 5%, 50V 912-4141-320 
C72 CAPACITOR, FXD, MICA DIEL, 150pF, 5%, 50V 912-4141-400 
C73 CAPACITOR. FXD, CER OIEL, O.OVF, 20%, 50V 913-3279-110 

A2 (A4) A2 

C73 CAPACITOR, FXD, CER DIEL, 0. V F , 20%, 50V 913-3279-180 
C74, C75 CAPACITOR, FXO, CER OIEL, 0. V F , 20%. SOV 913-3279-200 
C76 CAPACITOR, FXO. CER DIEL, O.OVF, 20%, 50V 913-3279-110 

A3 
C77 NOT USED A3 

С7в CAPACITOR, FXO. MICA DIEL, 24pF. ±0.5pF, 50V 912-4141-160 
C79. C80 NOT USED 
C81 CAPACITOR, FXD, CER DIEL, O.OVF, 20%, 50V 913-3279-110 
C82-C122 NOT USED 
C123 CAPACITOR. FXD, MICA DIEL, 27pF, 5%, 50V 912-4141-180 

L (A4) L 

C123 CAPACITOR, FXD, CER OIEL, 1000pF, 10%, 200V 913-4018-000 
C124 NOT USED 
C125 CAPACITOR, FXD, CER DIEL, 4700pF, 20%, 50V 

(A4) 
913-3279-090 

L1-L25 NOT USED 
L26 COIL, RF, VAR 242-0439-020 
L27 COIL. RF, 2.70^H 240-2028-000 
L28 COIL, RF, 22«H 240-2039-000 

COIL, RF, VAR 
COIL. RF,2.70,iH 
COIL, RF.27MH 
COIL.RF, 0.15»H 
COIL, RF, 0.39„H (A4) 
COIL, RF. О.ЗЗ^Н (A9) 
COIL, RF, 0.27ДН 
NOT USED 
COIL, RF, 220^H (A4) 
MIXER, RF 
NOT USED 

TRANSISTOR, FET, U310 
TRANSISTOR, 2N5109 
(SEE 837-1767-001) 
NOT USED 
RESISTOR, THRM, 40(1,10%, 0.5W 
NOT USED 
RESISTOR, FXO. CMPSN, 47(1, 10%, 1/4W 
RESISTOR. FXD, CMPSN, 68(1.10%. 1/4W 
RESISTOR, FXD, CMPSN, 470(1,10%, 1/4W 
RESISTOR. FXD, CMPSN, 27(1, 10%, 1/4W 
RESISTOR. FXD, CMPSN, 2.7kO, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 56(1,10%, 1/8W 
RESISTOR, FXO, CMPSN, 560, 10%, 1/4W 
RESISTOR, FXD. CMPSN, 2.7kS), 10%, 1/4W 
RESISTOR, FXD, CMPSN, 4.7ft, 5%, 1 /4W 
RESISTOR, FXD, CMPSN, 15(1,10%. 1/4W 
RESISTOR, FXD, CMPSN, 150(1,10%, 1/4W 
NOT USED 

RESISTOR, FXO. CMPSN, 1k(l. 10%, 1/4W(A3) 
RESISTOR, VAR, 100(1, 30%, 1/2W 
RESISTOR, FXO, CMPSN, 270(1,10%, 1/4W 
NOT USED 
RESISTOR, FXD, CMPSN, 82(1,10%, 1/4W (A4) 
RESISTOR, FXD, CMPSN, 6811,10%, 1/4W 
NOT USED 
RESISTOR, FXD, CMPSN, 22(1,10%, 1 /4W (A4) 
NOT USED 
TRANSFORMER, RF 
TRANSFORMER, RF 

MODIFICATION HISTORY 

DESCRIPTION OF REVISION AND 
REASON FOR CHANGE 

Added A2R142, 2200 II 

Added C126, test select of 2pF 
to6pF. 

Deleted A3CR24,1N4001; A3CR25, 
1N4454; A3R66, 1kO; and 
A3R67,1k0 (circuit was as 
shown below). 

CR24 
IN40OI 

• I -

242-0439-020 
240-2028-000 
240-2040-000 
240-2013-000 
240-2018-000 
240-2017-000 
240-2016-000 

240-2723-060 
277-0405-010 

352-1042-010 
352-0766-010 

714-1725-000 

745-0701-000 
745-0707-000 
745-0737-000 
745-0892-000 
745-0784-000 
745-2295-000 
745-0704-000 
745-0764-000 
745-4382-000 
745-0883-000 
745-0719-000 

745-0749-000 
382-0008-040 
745-0728-000 

745-0710-000 
745-0707-000 

745-0889-000 

278-0430-170 
278-0430-150 

EFFECTIVITY 

635-0782-002, 
REV E and 
above 

637-1767-001, 
REV С and 
above 

635-0784-002, 
REV С and 
above 

T 
T 

C78 T C R 2 5 
* I N 4 4 5 4 

wCR26 ;>CR27 
R 6 8 

A5 

B2 

Deleted A3L36,220цН (replaced 
with A3R143). 
Added A3C125. 4700pF. 
Added A3R143. 22(1. 
Changed: 
A3C61 from 33pF to 27pF. 
A3C73 tram 0.0 V F to 0. VF . 
A3L34 from 0.39«H to О.ЗЗцН. 
A3R80 from 47(1 to 680. 

Added A2L69,15|*H. 
Added A2R144,1100. 
Added A2R145.1100. 
Changed: 
A2C48 from 18pF to 20pF. 
A2C49 from 18pF to 20pF 
A2C771rom 1000pFto36pF. 
A2L19lrom2.7 BH tol 0«H. 
A2L20 from 2.7(iH to 1.0)iH. 
A2R47trom 820 to 680. 
A2R51from 470 to 1000. 

Changed A3C65 from 1000pF 
to 220pF. 

Added C127, test select ol 1pF 
or2pF 

Changed A3L34 from О.ЗЗдН to 
to 0.27 U H . 

Changed: 
A2C46 from 5pF to 15pF. 
A2C47 from 51 pF to 330pF. 
A2C77 from 36pF to 47pF. 

Added C130,2.2>iF, electrolytic. 
Added C131,2.2„F electrolytic 
Added С132,2 2//F electrolytic. 
Added C133.22nF electrolytic. 
Changed L58 from 4.7^H to 
120«H. 

Changed A1R4 from 22000 
to15k0. 

Changed: 
C57 from 56pF to 68pF. 
C58 Irom 56pF to 47pF 

635-0784-002, 
REV С and 
above 

835-0782-002, 
REV F and 
above 

835-0784-002, 
REV D and 
above 

637-1767-001, I 
REVH and I 
above 

635-0784-002, 
REV в and 
above 

635-0782-002, 
REV К and 
above 

637-1767-001 
REV К and 
above. 

635-0780-002 
REVH and 
above. 

637-1767-001 
REV P and 
above. 

MODIFICATION HISTORY THROUGH R E V P HAS BEEN INCLUDED IN ALL В:$7-1767-002 RF 

TRANSLATORS. 
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• 5 VDC 

EM 
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1 

т С78 , , CR26 , , CR27 
R68< 
100. т 

24 pF " - 1N5767 - • 1N5767 R68< 
100. 

С81 
0.01 

I > RCV OUT 

/ -% R139 
W I00 

P/0 
PI 

{ 3 

/ 109.35 TO 
^ 79.35 MHz 

NOTES: 

(T) UNLESS OTHERWISE SPECIFIED. RESISTANCE 
VALUES ARE IN OHMS, CAPACITANCE VALUES 
ARE IN MICROFARADS. AND INDUCTANCE 
VALUES ARE IN MICROHENRYS. 

(1) UNLESS OTHERWISE SPECIFIED. OIODES 
ARE TYPE 1N4454. 

(i) PARTIAL REFERENCE DESIGNATIONS ARE 
SHOWN. FOR COMPLETE DESIGNATION 
PREFIX WITH UNIT AND/OR ASSEMBLY 
DESIGNATION. 

( f ) INSTALLED ON NEXT HIGHER ASSEMBLY 
(637-I767-00D-

( 5 ) ALL FILTERS ARE I750 pF, EXCEPT 
BANDPASS FILTER FLI4 

(в) U322.A207 AND A208, MATCHED SET. 

(7) TEST SELECT: RI39 FROM 82fl TO 270JI. Л 
CI26 FROM 2pF T0 6 p F 0 R REMOVED (B2\ 
CI27 FROM IpF OR 2pF OR REMOVEO "̂ 

635 -0438 -002 SH 2 

RF Translator, Schematic Diagram 
Figure 5 (Sheet в) 
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1. DESCRIPTION 

RF Translator 637-3757-001, shown in figure 1, is a 
module enclosed in an rf secure compartment (metal 
box construction). The rf translator module contains 
a metal box subassembly with internal shielding 
between various circuit elements and four 2-layer 
planar cards. It uses a 56-pin edge-on connector (2 
layers, 28 pins each) and four subminiax rf connectors 
for external connections. 

The rf translator module consists of a receive 
overload circuit, ten 1/2-octave rf filters, and two 
mixer circuits. 

2. PRINCIPLES OF OPERATION 

2.1 General (Refer to figure 2.) 

The rf translator converts the 100-kHz (0.100-MHz) to 
30.0-MHz receive rf input to a 9.45-MHz receive if 
frequency. 

2.2 Receive Function (Refer to figure 2.) 

When a receive signal is supplied to the rf translator, 
it is overload checked and supplied through Kl to the 
associated 1/2-octave rf filter. If an overload exists, 
Ql causes Kl to deenergize, and the receive rf is 
loaded through R4 and supplied as receive rf through 
Kl to the associated 1/2-octave rf filter. 

The 1/2-octave rf filter is selected by the receiver 
frequency control. Enable signals from the receiver 
frequency control enable the applicable filter for the 
received frequency. Refer to table 1 for received fre
quency and associated 1/2-octave rf filter. 

< ф 

(To Be Supplied) 

RF Translator 
Figure 1 

The signal from Kl is supplied through the selected 
1/2-octave rf filter and through low-pass filter L14-
L15 to the grounded gate balanced FET first mixer 
circuit T1-T2, Q7-Q8. 

In the first mixer the 0 to 30.0-MHz signal is mixed 
with a 109.35- to 79.35-MHz variable injection signal 
to provide a 109.35-MHz if signal. This signal is 
supplied through FET buffer amplifier Q9, crystal 
filter FL14, and a second FET buffer amplifier Q12 to 
the second mixer circuit. 

In the second mixer the 109.35-MHz if signal is mixed 
with a 118.8-MHz fixed injection signal to provide a 
9.45-MHz receive if output signal. The receive if out
put signal is supplied through output amplifier Q14, 
and output control R68, to the rf translator receive if 
output. 



RCV IN 

RCV 
OVLD " 1 " 
OVLD "0" 

RECEIVER 
OVERLOAD 
Q1 

R4 
_ v w -

•5 V DC 

S R17 

AGC . 
IN 

FL2I \ -

0.10 TO 30.0 MHz RF 

K1 

1 

1 

О TO 559.9 kHz ENBL 

INPUT 
FILTER 
L2-L3 

PEAK 
LIMITER 
VR1-VR2 

0.56 TO 1.5999 MHz ENBL 

1.6 TO 1.9999 MHz ENBL 

2.0 TO 2.9999 MHz ENBL 

3.0 TO 3.9999 MHz ENBL 

4.0 TO 5.9999 MHz ENBL • 

6 .0 TO 7.9999 MHz ENBL 

8 .0 TO 11.9999 MHz ENBL • 

12.0 TO 15.9999 MHz ENBL • 

16.0 TO 23.9999 MHz ENBL • 

24.0 TO 29.9999 MHz ENBL • 

CR28 

0-0.5599 MHz 
FILTER 
FL202 

0 .56-1 .9999 MHz 
FILTER 
R202-R204 

2 .0 -2 .9999 MHz 
FILTER 
FL203 

i.0-3.9999 MHz 
FILTER 
FL204 

4 . 0 - 5 9999 MHz 
FILTER 
FL205 

6 .0 -7 .9999 MHz 
FILTER 
FL206 

8.0-11.9999 MHz 
FILTER 
FL207 

12.0-15.9999 MHz 
FILTER 
FL208 

16 0-23.9999 MHz 
FILTER 
FL209 

24.0-29.9999 MHz 
FILTER 
FL210 

1  

LOW-PASS 
FILTER 
L14-L15 

LI6 R30 

RI43 
ЛЛЛ 

1ST 
MIXER 
T2-T3-Q7-Q8 

BUFFER 
AMPL 
09 

109.35 MHz 
CRYSTAL 
FILTER 
FL14 

L3I R53 

BUFFER 

AMPL 
Q12 

R 6 9 ^ C I 2 S
 R 6 8 < 

C8I 

-)b-RCV 
OUT 

2H0 
MIXER 

OUTPUT 
AMPL 
Q14 

C76 

1ST MIXER 
INPUT 
SWITCH 
ANO AMPL 
Q10-0.11 

VAR INJ 109.3500 
TO 79.3500 MHz 

2ND MIXER 
INPUT 
SWITCH 
Q13 

FIXED INJ 
118.8 MHz TFA-0489-014 

Block Diagram 
Figure 2 



Table 1. 1/2-Octave RF Filters Versus Bandwidth. 

F R E Q U E N C Y A S S O C I A T E D F I L T E R 

0 to 5 5 9 . 9 k H z F L 2 0 2 
5 6 0 k H z to 1 . 9 9 9 9 M H z R 2 0 2 thru R 2 0 4 
2 . 0 to 2 . 9 9 9 9 M H z F L 2 0 3 
3 . 0 to 3 . 9 9 9 9 M H z F L 2 0 4 
4 . 0 to 5 . 9 9 9 9 M H z F L 2 0 5 
6 . 0 to 7 . 9 9 9 9 M H z F L 2 0 6 
8 . 0 to 1 1 . 9 9 9 9 M H z F L 2 0 7 
1 2 . 0 to 1 5 . 9 9 9 9 M H z F L 2 0 8 
1 6 . 0 to 2 3 . 9 9 9 9 M H z F L 2 0 9 
2 4 . 0 to 2 9 . 9 9 9 9 M H z F L 2 1 0 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the rf translator module are 
listed in the maintenance section of this instruction 
book. 

3.2 Testing 

The test procedures in table 2 check total perfor
mance of the rf translator module. These test 
procedures permit isolation of a fault to a specific 
component or circuit when the results are used with 
the schematic to circuit trace the fault. 

Table 2. RF Translator, Testing and Troubleshooting Procedures. 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup a . R e m o v e top c o v e r of unit c o n t a i n i n g the 
r f t r a n s l a t o r that i s to b e t e s t e d . 

b . R e m o v e r f t r a n s l a t o r . Insta l l r f t r a n s 
l a t o r on e x t e n d e r and p l a c e it in the u n i t . 

c . Set unit L I N E S E L E C T O R s w i t c h to 
1 1 5 V . 

d . C o n n e c t unit to 1 1 5 V a c p o w e r s o u r c e 
and s e t p o w e r o n . 

e . M e a s u r e dc v o l t a g e s b e t w e e n the f o l l o w i n g 
p i n s and g r o u n d ( P l - 1 , 2 8 , 2 9 , 5 6 ) : 

P l - 2 5 
P l - 5 3 
P l - 2 3 
P l - 5 1 
P l - 2 7 
P l - 6 

+ 2 4 . 0 ± 1 . 0 V d c 
^ 

\ + 1 5 . 0 ± 1 . 0 V dc 

' + 5 . 0 ± 0 . 2 V d c 
- 1 5 . 0 ± 1 . 0 V d c 

C h e c k a s s o c i a t e d 
p o w e r s u p p l y . 

2 . R e c e i v e r s s b 
s e n s i t i v i t y 

(Cont) 

a . Set f r o n t - p a n e l M O D E s w i t c h to S S B / C W 
and B A N D W I D T H s w i t c h to U S B . 

b . C o n n e c t a n r f s i g n a l g e n e r a t o r to J l 
( R C V A N T j a c k on r e a r p a n e l ) . 

c . C o n n e c t an a u d i o v t v m to A 6 T P 2 ( s s b 
a u d i o ) . 

d . Set the r f s i g n a l g e n e r a t o r 1 0 1 . 0 and 
r e c e i v e r f r o n t p a n e l f r e q u e n c y c o n t r o l s 
to 1 0 0 . 0 k H z . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

2 . (Cont) e . Set the r f s i g n a l g e n e r a t o r l e v e l a t 
0 . 0 0 U .V. 

f. N o t e n o i s e l e v e l on audio v t v m . 

g . A d j u s t s i g n a l g e n e r a t o r l e v e l to 0 . 3 0 fiV 
and n o t e s i g n a l l e v e l on a u d i o v t v m . 

h . R e p e a t s t e p s e , f, and g with r f s i g n a l 
g e n e r a t o r a t e a c h of the f o l l o w i n g 
f r e q u e n c i e s ( r e c e i v e r f r o n t - p a n e l 
f r e q u e n c y c o n t r o l s s e t 1 0 0 0 Hz b e l o w 
e a c h f r e q u e n c y g i v e n ) . 

R e f e r e n c e . 

N L T 2 d B a b o v e 
r e f e r e n c e . 

2 5 0 k H z N L T 3 d B a b o v e 
r e f e r e n c e . 

5 0 0 k H z N L T 3 d B a b o v e 
r e f e r e n c e . 

1 .0 M H z N L T 3 d B a b o v e 
r e f e r e n c e . 

1 .8 M H z N L T 1 0 . 5 d B a b o v e 
r e f e r e n c e . 

2 . 5 M H z N L T 1 0 . 5 d B a b o v e 
r e f e r e n c e . 

3 . 5 M H z N L T 1 0 . 5 d B a b o v e 
r e f e r e n c e . 

5 . 0 M H z N L T 1 0 . 5 d В a b o v e 
r e f e r e n c e . 

7 . 0 M H z N L T 1 0 . 5 d B a b o v e 
r e f e r e n c e . 

1 0 . 0 M H z N L T 1 0 . 5 d B a b o v e 
r e f e r e n c e . 

1 5 . 0 M H z N L T 1 0 . 5 d B a b o v e 
r e f e r e n c e . 

2 0 . 0 M H z N L T 1 0 . 5 d B a b o v e 
r e f e r e n c e . 

2 5 . 0 M H z N L T 1 0 . 5 d В a b o v e 
r e f e r e n c e . 

3 0 . 0 M H z N L T 1 0 . 5 d B a b o v e 
r e f e r e n c e . 

C h e c k M l , Q 1 4 , Q 1 2 , 
F L 1 4 , Q 9 , Q 8 , Q 7 , 
Q 5 , and a s s o c i a t e d 
c i r c u i t s . 

S a m e a s s t e p g . 

S a m e a s s t e p g . 

C h e c k Q 4 and 
a s s o c i a t e d c i r c u i t s . 

C h e c k Q 2 , Q 3 , K 2 , 
and a s s o c i a t e d 
c i r c u i t s . 

> S a m e a s 1 .8 M H z . 

3 . R e c e i v e r g a i n 

(Cont) 

a . C o n n e c t an rf s i g n a l g e n e r a t o r to J l 
( R C V A N T j a c k on r e a r p a n e l ) . 

b . C o n n e c t an r f v t v m (with 50-Q l o a d ) to 
J 3 . 

c . Set the r f s i g n a l g e n e r a t o r and r e c e i v e r 
f r o n t - p a n e l f r e q u e n c y c o n t r o l s to 0 . 5 0 0 
M H z . 

d . Set the r f s i g n a l g e n e r a t o r l e v e l a t 
- 3 0 d B m W . 



T E S T P R O C E D U R E N O R M A L I F I N D I C A T I O N 
I N D I C A T I O N IS A B N O R M A L 

e . N o t e the s i g n a l l e v e l o n the r f v t v m . N L T - 1 2 . 0 d B m W . 

f. R e p e a t s t e p s d and e at e a c h of the 
f o l l o w i n g f r e q u e n c i e s : S a m e a s t e s t 2 . 

1 .0 M H z N L T - 1 1 . 5 d B m W . 
2 . 5 M H z N L T - 1 1 . 5 d B m W 
3 . 5 M H z N L T - 1 1 . 5 d B m W 
5 . 0 M H z N L T - 1 1 . 5 d B m W 
7 . 0 M H z N L T - 1 1 . 5 k B m W 
1 0 . 0 M H z N L T - 1 1 . 5 d B m W 
1 5 . 0 M H z N L T - 1 0 . 1 d B m W 
2 0 . 0 M H z N L T - 1 1 . 5 d B m W 
2 5 . 0 M H z N L T - 1 1 . 5 d B m W 
2 9 . 9 M H z N L T - 1 1 . 1 d B m W 

4 . R e c e i v e r a . C o n n e c t a n r f s i g n a l g e n e r a t o r to J l 
o v e r l o a d ( R C V A N T j a c k on r e a r p a n e l ) . 
p r o t e c t i o n 

b . C o n n e c t a d v m to P l - 3 . N o t e v o l t a g e . 0 V . C h e c k Q l , K l , and 
a s s o c i a t e d c i r c u i t s . 

c . Set the rf s i g n a l g e n e r a t o r and the 
r e c e i v e r f r o n t - p a n e l f r e q u e n c y c o n t r o l s 
to 5 0 0 k H z . 

d . I n c r e a s e the r f s i g n a l g e n e r a t o r output 
l e v e l unt i l the r e c e i v e o v e r l o a d r e l a y 
j u s t c l i c k s . 

e . N o t e r f output l e v e l o f r f s i g n a l 1 .4 to 1 .9 V r m s . S a m e a s s t e p b . 
g e n e r a t o r . 

f. N o t e d v m r e a d i n g . N L T + 3 . 0 V d c . C h e c k K l and a s s o 
c i a t e d output c i r c u i t . 

g- R e m o v e r f s i g n a l g e n e r a t o r . 

5 . R e c e i v e a g e a . R e m o v e r f t r a n s l a t o r f r o m e x t e n d e r s 
and i n s t a l l i t in u n i t . 

b . R e m o v e c h a n n e l A if. Insta l l it on 
e x t e n d e r c a r d and p l a c e i t in u n i t . 

c . C o n n e c t an r f s i g n a l g e n e r a t o r to J l 
( R C V A N T j a c k on r e a r p a n e l ) . 

d . C o n n e c t an r f v t v m (with h igh i m p e d a n c e 
p r o b e ) to J3 ( A 8 J 2 ) . 

e . Set f r o n t - p a n e l A G C s w i t c h to O F F . 

f. Set the rf s i g n a l g e n e r a t o r and r e c e i v e r 
f r o n t - p a n e l f r e q u e n c y c o n t r o l s to 
1 5 . 0 0 0 0 M H z . 

g- Set the rf s i g n a l g e n e r a t o r l e v e l at - 3 0 
(Cont) 

-

d B m W . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

h . N o t e the s i g n a l l e v e l on the r f v t v m . 

i . Set f r o n t - p a n e l A G C s w i t c h to F A S T . 

j . I n c r e a s e r f s i g n a l g e n e r a t o r l e v e l unt i l 
r e f e r e n c e on r f v t v m i s r e a c h e d . 

k . N o t e i n c r e a s e in r f s i g n a l g e n e r a t o r 
l e v e l . 

1. R e m o v e c h a n n e l A if f r o m e x t e n d e r s 
and i n s t a l l it in u n i t . 

m . R e m o v e r f t r a n s l a t o r . Insta l l it on 
e x t e n d e r c a r d and p l a c e it in u n i t . 

R e f e r e n c e . 

3 7 to 4 3 d B . C h e c k C R 1 9 , C R 2 0 , 
C R 2 2 , C R 2 3 , C R 2 6 , 
C R 2 7 , and a s s o c i a t e d 
c i r c u i t s . 

6 . F i l t e r r i p p l e a . C o n n e c t a n r f s i g n a l g e n e r a t o r to J l 
( R C V A N T j a c k on r e a r p a n e l ) . 

b . C o n n e c t an r f v t v m (with 5 0 - f t l o a d ) to 
J 3 . 

c . S e t the r f s i g n a l g e n e r a t o r and r e c e i v e r 
f r o n t - p a n e l f r e q u e n c y c o n t r o l s to 
1 5 . 0 0 0 0 M H z . 

d . Set the r f s i g n a l g e n e r a t o r l e v e l f o r 
- 1 0 - d B m W r f v t v m r e a d i n g . 

e . A d j u s t the r f s i g n a l g e n e r a t o r down to 
1 4 . 9 9 7 0 M H z and u p to 1 5 . 0 0 3 0 M H z 
w h i l e n o t i n g the v a r i a t i o n in the rf v t v m 
r e a d i n g . 

f. A d j u s t the r f s i g n a l g e n e r a t o r down to 
1 4 . 9 9 4 0 M H z and u p to 1 5 . 0 0 6 0 M H z 
w h i l e not ing the v a r i a t i o n in the r f 
v t v m r e a d i n g . 

N M T 0 . 7 d B 
v a r i a t i o n . 

N M T 5 . 0 d B 
v a r i a t i o n . 

C h e c k M l , F L 1 4 , and 
a s s o c i a t e d c i r c u i t s . 

S a m e a s s t e p e . 

7 . R e c e i v e r i n t e r -
m o d u l a t i o n , 3 r d 
o r d e r p r o d u c t s 

a . C o n n e c t two rf s i g n a l g e n e r a t o r s to r f 
t r a n s l a t o r a s s h o w n in f i g u r e 3 . 

b . Set o n e r f s i g n a l g e n e r a t o r to 6 . 1 0 1 5 
M H z . 

c . Set the s e c o n d r f s i g n a l g e n e r a t o r to 
9 . 1 0 1 5 M H z . 

d . U s i n g the rf v t v m (with 5 0 - f t l o a d ) 
c o n n e c t e d at the output of the h y b r i d 
t r a n s f o r m e r , i n d e p e n d e n t l y a d j u s t e a c h 
r f s i g n a l g e n e r a t o r f o r - 2 0 d B m W 
o u t p u t s . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

7 . (Cont) e . C o n n e c t the t w o - t o n e s i g n a l to J l ( R C V 
A N T j a c k on r e a r p a n e l ) . 

f. S e t the r e c e i v e r f r o n t - p a n e l f r e q u e n c y 
c o n t r o l s to 3 0 0 0 . 0 0 k H z . 

g . S l ight ly a d j u s t ( 3 0 0 to 2 0 0 0 H z ) the 
f r e q u e n c y of the 6 . 1 0 1 5 - M H z g e n e r a t o r 
f o r a p e a k audio output (at A 6 T P 2 ) a s 
i n d i c a t e d on the a u d i o v o l t m e t e r . 

h . A d j u s t the v a r i a b l e a t t e n u a t o r f o r 0 - d B 
r e f e r e n c e on the a u d i o v o l t m e t e r . 

R e f e r e n c e . 

Note 

A d j u s t v a r i a b l e a t t e n u a t o r f o r a 0 - d B 
r e f e r e n c e at p o i n t w h e r e A G C j u s t 
b e g i n s to e f f e c t the a u d i o output . 

i . N o t e 6 . 1 0 1 5 - M H z r f s i g n a l g e n e r a t o r 
output . 

R e f e r e n c e . 

j . S e t the r e c e i v e r f r o n t - p a n e l f r e q u e n c y 
c o n t r o l s to 6 1 0 0 . 0 0 k H z . 

k . S l ight ly a d j u s t the f r e q u e n c y of the 
6 . 1 0 1 5 - M H z g e n e r a t o r f o r a p e a k a u d i o 
output a s i n d i c a t e d on the audio 
v o l t m e t e r . 

1. A d j u s t t h e output l e v e l of the rf 
s i g n a l g e n e r a t o r f o r 0 - d B r e f e r e n c e 
in s t e p h o n t h e a u d i o v o l t 
m e t e r . 

m . N o t e the d e c r e a s e in d В of the rf s i g n a l 
g e n e r a t o r output f r o m that r e f e r e n c e d 
in s t e p i . 

N L T 8 3 d B d o w n . T o r e p a i r , r e t u r n 
to f a c t o r y . 

n . R e p e a t s t e p s g t h r o u g h m with the 
r e c e i v e r f r o n t - p a n e l f r e q u e n c y c o n t r o l s 
a t e a c h of the f o l l o w i n g s e t t i n g s : 

1 2 1 0 0 . 0 0 k H z 
2 1 3 0 0 . 0 0 k H z 
2 4 3 0 0 . 0 0 k H z 

N L T 8 3 d B d o w n . 
N L T 8 3 d B d o w n . 
N L T 8 3 d B d o w n . 

^ S a m e a s s t e p m . 

8 . R e c e i v e r i n t e r -
m o d u l a t i o n , 2nd 
o r d e r p r o d u c t s 

a . C o n n e c t t w o r f s i g n a l g e n e r a t o r s to r f 
t r a n s l a t o r a s s h o w n in f i g u r e 3 . 

b . Set one r f s i g n a l g e n e r a t o r to 6 . 1 0 1 5 
M H z . 

(Cont) 
c . Set the s e c o n d r f s i g n a l g e n e r a t o r to 

9 . 1 0 1 5 M H z . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

8 . (Cont) d . U s i n g the r f v t v m (with 5 0 - Q l o a d ) 
c o n n e c t e d a t the output of the h y b r i d 
t r a n s f o r m e r , i n d e p e n d e n t l y a d j u s t e a c h 
r f s i g n a l g e n e r a t o r f o r - 2 0 - d B m W 
o u t p u t s . 

e . C o n n e c t the t w o - t o n e s i g n a l to J l ( R C V 
A N T j a c k on r e a r p a n e l ) . 

f. Set the r e c e i v e r f r o n t - p a n e l f r e q u e n c y 
c o n t r o l s to 3 0 0 0 . 0 0 k H z . 

g . S l i g h t l y a d j u s t ( 3 0 0 to 2 0 0 0 H z ) f r e q u e n c y 
of the 6 . 1 0 1 5 - M H z g e n e r a t o r f o r a p e a k 
a u d i o output (at A 6 T P 2 ) a s i n d i c a t e d on 
the a u d i o v o l t m e t e r . 

h . A d j u s t the v a r i a b l e a t t e n u a t o r f o r 0 - d B 
r e f e r e n c e on the a u d i o v o l t m e t e r . 

R e f e r e n c e . 

Note 

A d j u s t v a r i a b l e a t t e n u a t o r f o r a 0 - d B 
r e f e r e n c e at po int w h e r e A G C j u s t 
b e g i n s to e f f e c t the a u d i o output . 

i . N o t e 6 . 1 0 1 5 - M H z r f s i g n a l g e n e r a t o r 
o u t p u t . 

R e f e r e n c e . 

j . Set t h e r e c e i v e r f r o n t - p a n e l f r e q u e n c y 
c o n t r o l s to 6 1 0 0 . 0 0 k H z . 

k . S l i g h t l y a d j u s t the f r e q u e n c y of the 
6 . 1 0 1 5 - M H z g e n e r a t o r f o r a p e a k a u d i o 
output a s indicated on the a u d i o 
v o l t m e t e r . 

1. A d j u s t the output l e v e l on the r f s i g n a l 
g e n e r a t o r for 0 - d B r e f e r e n c e in s t e p h 
on the a u d i o v o l t m e t e r . 

m . N o t e t h e d e c r e a s e in d B of the r f s i g n a l 
g e n e r a t o r output f r o m that r e f e r e n c e d 
in s t e p i . 

N L T 70 d B d o w n . T o r e p a i r , r e t u r n 
to f a c t o r y . 

n . R e p e a t s t e p s g t h r o u g h m with the 
r e c e i v e r f r o n t - p a n e l f r e q u e n c y c o n t r o l s 
a t 1 5 2 0 0 . 0 0 k H z . 

N L T 7 0 d B d o w n . S a m e a s s t e p m . 
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4. ALIGNMENT/ADJUSTMENT 

4.1 Receiver Alignment (Adjustment of T3, L24, 
L26, and L29.) 

a. Connect an rf signal generator through a 6-dB load 
to Jl (RCV ANT jack on rear panel). 

b. Connect an rf vtvm (with load) to J3. 
c. Set input to Jl at 15.0000 MHz and -30 dB mW. 
d. Set front-panel controls for 15 000.0 kHz. 
e. Set R68 (receive gain) at full counterclockwise 

position. 
f. Adjust T3, L24, L26, and L29 for maximum output, 

as indicated by rf vtvm. 
g. Perform step f a minimum of three times. 

4.2 Mixer Balance (Adjustment of R31.) 

a. Use a dvm with 10-дН choke in series with a test 
probe to measure voltage readings at T2-2 and T2-5 
to ground. 

b. Adjust R31 for equal voltage reading at T2-2 and 
T2-5 to ground. 

4.3 Injection Level Adjustment (Adjustment 
of T4.) 

a. Connect an rf vtvm (set to 10-V scale) between T2-
1 and ground. 

b. Vary input frequency from 2.0 to 29.9 MHz and 
note that voltage varies between 3.0- and 7.0-V 
rms and that the higher voltage readings occur 
between 27 and 29.9 MHz. 

c. If voltage exceeds the limits of step b or is higher at 
other than 27 to 29.9 MHz, adjust slug of T4 to 
achieve the desired levels. 

4.4 Translator Gain Adjustment (Adjustment of 
R68, Tl, and T2.) 

a. Set the rf signal generator for 15.000 00 MHz at -30 
dB mW and the front-panel frequency controls to 
15 000.00 kHz. 

b. Connect an rf vtvm (with 50-fi load) to J3. 
c. Adjust R68 for -10-dB mW reading on the rf vtvm. 
d. Set the rf signal generator for 29.9000 MHz at -30 

dB mW and the front-panel frequency controls to 
29 900.00 kHz. 



e. Using a pointed plastic tool, carefully adjust the 
leads and windings of 11 and T2_ for maximum 
reading on the rf vtvm. 

Note 
The objective is to make the output at 
29.900 00 MHz as large as possible with an 
output difference between 29.900 00 and 
15.000 00 MHz of not more than 1.0 dB. 

f. Repeat steps c, d, and e until no improvement is 
possible. 

4.5 Final Noise Balance (Adjustment of R31.) 

a. Set the front-panel frequency controls for 15 000.00 
kHz and disconnect the rf signal generator. 

b. Connect an audio voltmeter to the channel A if ssb 
audio output. Reference the background noise level 
on the audio voltmeter. 

c. Adjust R31 (20-turn potentiometer) for a 
minimum noise level. Make this adjustment very 
slowly to assure a true minimum. 

4.6 Tl and T2 Position Fixing 

Note 

If Tl and T2 require position fixing it is 
recommended that the rf translator be 
returned to the factory. If field repair of Tl 
and T2 is desired, the following procedures 
may be used. Do not make these ad
justments unless repair has been made to 
the Tl and/or T2 area of the rf translator. 

a. Set the rf signal generator for 29.900 00 MHz at -24 
dB mW and the front-panel frequency controls to 
29 900.00 kHz. 

b. Connect an rf vtvm (with 50-fi load) to J3. 
Reference the rf vtvm reading of paragraph 4.4. 

c. Using a pipe cleaner, carefully apply a very thin 
coat of Q-Max to the windings of Tl and T2 and the 
support rods that hold Tl and T2 in position. 

d. After Q-Max is applied, it may be necessary to 
slightly readjust wires for maximum output. Refer 
to paragraph 4.4. 

5. REPAIR 

Repair of the rf translator module is accomplished us
ing standard maintenance and planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

6. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram, figure 
4. The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion are listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points to the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

COLLINS 
CIRCUIT CARD/ PART LATEST 
SUBASSEMBLY NUMBER EFFECTIVITY 

Rf translator module 637-3757-001 REV С 
Rf filter board AI 638-6099-001 REV В 
First mixer board A2 635-0782-003 REV U 
Second mixer board A3 635-0784-004 R E V N 
1/2-Octave filter board A4 606-9880-004 R E V -
Diode switching board 778-2934-004 R E V H 
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PARTS LIST PARTS LIST (Cont) PARTS LIST (Cont) 

COLLINS USABLE COLLINS USABLE COLLINS USABLE 
REF PART ON REF PART ON REF PART ON 
DES DESCRIPTION NUMBER CODE DES DESCRIPTION NUMBER CODE DES DESCRIPTION NUMBER CODE 

AI 
A2 
A3 
A4 
CR1-CR27 
свгв 
C1-C56 
C57 
C5S 
C59-C121 
C122 
C123-
C125 

C126 
C126 
C126 cm 
C126 
C127. 
C128 
FL1.FL2 
FLJ 
FL4.FL5 
FL6-FL9 
FL10-
FL13 
FL14 
F U 5 , 
FL16 
FL17 
FL1B 
FL19, 
FL20 
FL21 пгг. 
FL23 
FL2«-
FL27 
FL2S 
FL29-
FL46 
Jl 
J2 
J3 
J* 
J5.J6 
L1-L43 
L44 
L45-L56 
157 
L58 
L59.L60 
L61 
L62-L70 
91-98 
49 
010 
911-013 
914 
R1-R16 
R17 
R18-R138 

RI39 
R119 
R139 
R139 
R1J9 

CR1-CR4 
CR5 
CR6-CR8 
CR9.CR10 
CI 
C2 
C3 
C4 
CS 

c« 
C7 
C8 
C9.C10 
C11-C13 
C14 
C15-C20 
C21 
Kl 
LI 

68PF, SZ, SOV 
47PF, 5Z, 50V 

RF TRANSLATOR 
RF FILTER BOARD 
FIRST MIXER BOARD 
SECOND MIXER BOARD 
1/2 OCTAVE FILTER BOARD 
NOT USEO 
SEMICOND DEVICE 1N4454 
NOT USED 
CAPACITORiFXD MICA DIEL 
CAPACITOR,FXD MICA DIEL 
NOT USED 
CAPACITOR,FXD ELCTLT, 1UF, 20Z, 35V 
NOT USED 

CAPACITOR, TEST SELECT 
CAPACITOR,FXD MICA DIEL, 2PF, PORM 0.5PF, 
CAPACITOR,FXD MICA OIEL, 3PF, PORM O.SPF, 
CAPACITOR,FXD MICA DIEL, 4PF, PORM O.SPF, 
CAPACITOR,FXO MICA DIEL. 5PF, PORM O.SPF. 
CAPACITOR.FXD MICA DIEL. 6PF, PORM 0.5PF. 
CAPACITOR,FXD CER DIEL. 0.1UF, IOZ, 100V 

FILTER,RAD INTR 1750PF 
NOT USED 
FILTER,RAO INTR 1750PF 
NOT USED 
FILTER,RAD INTR 1750PF 

637-37S7-001 L2.L3 COIL.RF 0.33UH 240-2745-010 R50 RESISTOR,FXD CMPSN, 
438-6099-001 L4-L8 NOT USEO R51 RESISTOR.FXD CMPSN, 
635-0782-003 L9 COIL.RF lOOOUH 240-2540-000 RS2-R141 NOT USED 
63S-0784-004 L10-L20 NOT USEO R142 RESISTOR.FXD CMPSN, 
606-9880-004 L21 COIL.RF 220UH 240-2723-060 R143 NOT USED 

Ql TRANSISTOR 2N2222A 352-0661-020 R144, RESISTOR.FXD CMPSN, 
353-3644-010 Rl RESISTOR.FXD CMPSN, 2.7K, IOZ, 1/4H 745-0764-000 R145 

R2 RESISTOR.FXD CMPSN, 6BK, IOZ, 1/4И 745-0815-000 Tl TRANSFORMER,RF 
912-4141-330 R3 RESISTOR.FXD CMPSN. IK, IOZ, 1/4W 745-0749-000 T2 TRANSFORMER, RF 
912-4141-280 R4 RESISTOR.FXD CMPSN, 2.2K, IOZ, IN 745-3366-000 T3 TRANSFORMER >RF 

R5 RESISTORiFXD CMPSN, 47 OHMS, IOZ, 1/4H 745-0701-000 T4 TRANSFORMER.RF 
184-9102-350 VR1.VR2 SEMICOND DEVICE 1N753A 353-2714-000 

27 OHMS. IOZ, 1/4Ы 
100 OHMS. IOZ, 1/4M 

1.6K, 5Z, 1/8H 

110 OHMS, 5Z, 1/814 

FILTER,BP 109.35 MHZ 
FILTER,RAD INTR 1750PF 

NOT USED 
FILTER,RAD INTR 1750PF 
NOT USED 

FILTER.RAO INTR 1750PF 
NOT USED 

FILTER,RAD INTR 1750PF 

NOT USED 
FILTER,RAD INTR 1750PF 

CONNECTOR,RCPT ELEC 
NOT USED 
CONNECTOR,RCPT ELEC 
NOT USED 
CONNECTOR,RCPT ELEC 
NOT USED 
COIL.RF 220UH 
NOT USED 
COIL.RF 12UH 
COIL.RF 4.70UH 
COIL.RF 1SUH 
COIL.RF 470UH 
COIL.RF IO0UH 
NOT USED 
TRANSISTOR. FET U322 (TEST SELECT) 
TRANSISTOR 2N5109 
NOT USED 
TRANSISTOR 2N5109 
NOT USED 
RESISTOR.FXD CMPSN. 4.7K, IOZ, 1/4И 
NOT USED 
RESISTOR. TEST SELECT 
RESISTOR.FXD CMPSN, 180 OHMS, 10X, 1/4M 
RESISTOR,FXD CMPSN, 82 OHMS, 10Z, I/4H 
RESISTOR.FXD CMPSN, 100 OHMS. IOZ, 1/4Ы 
RESISTOR.FXD CMPSN, 150 OHMS, IOZ, 1/4U 
RESISTOR.FXD CMPSN, 270 OHMS. IOZ, 1/4H 

RF FILTER BOARD AI 
SEMICOND DEVICE 1N4454 
SEMICOND DEVICE 1N5711 
NOT USED 
SEMICOND OEVICE MPD400 
CAPACITOR.FXD MICA OIEL, 
CAPACITOR.FXD MICA OIEL, 
CAPACITOR,FXD ELCTLT. 4. 
CAPACITOR,FXD CER DIEL. 
CAPACITOR.FXD MICA DIEL, 
CAPACITOR.FXO MICA DIEL, 
100V 
CAPACITOR.FXD MICA DIEL. 
CAPACITOR,FXD MICA DIEL, 
CAPACITOR,FXD CER DIEL, 
NOT USED 
CAPACITOR,FXD CER DIEL, 
NOT USED 
CAPACITOR,FXD CER OIEL, 
RELAY,AMT 
COIL.RF 220UH 

180PF, SX, 500V 
330PF, 5Z, 500V 

7UF. 20Z. 35V 
0.1UF, 20Z, SOV 

3PF. PORM 0.5PF, 
18PF. PORM O.SPF 

200PF, 5Z, SOV 
110PF, SZ, SOV 

0.1UF, 20И. 50V 

0.1UF, 20Z, 50V 

0.1UF, 20Z, 50V 

300V 912-4141-540 
300V 912-4141-070 
300V 912-4141-080 
300V 912-4141-010 
300V 912-4141-090 

913-5019-440 

241-5006-010 

241-5006-010 

241-5006-010 

293-1222-030 
241-5006-010 

241-5006-010 

241-5006-010 

241-5006-010 

241-5006-010 

357-7207-030 

357-7207-030 

357-7207-030 

240-2723-060 

240-1581-000 
240-2711-210 
240-1602-000 
240-2715-450 
240-2715-370 

637-9117-002 
352-0766-010 

352-0766-010 

745-0773-000 

745-0722-000 
745-0710-000 
745-0713-000 
745-0719-000 
745-0728-000 

638-6099-001 
3S3-3644-010 
353-3691-010 

353-3721-030 
912-2834-000 
912-2852-000 
184-9102-390 
913-3279-200 

300V 912-4141-070 
, 912-4141-140 

912-4141-440 
912-4141-370 
913-3279-200 

913-3279-200 

913-3279-200 
974-1065-090 
240-2723-060 

CR1-CR18 
CR19, 
CR20 
CR21 
C1-C27 
C28 
C29 
C30 

C31 
C32 
C33 
C34 
C35.C36 
C37 
C3S 
C39 
C40 
C41 
C42 

C43 
C44 
C45 
C46 

C47 
C48.C49 

CSO 
CS1 
C52 
C53 
C54.C55 
C56 
C57-C76 
C77 
L1-L13 
114 
L15 
116 
117,118 
L19.L20 
121 
122,1.23 
L24 
L25 
L26-L39 
L40 
L41-L68 
L69 
L70-L100 
L101 
91-96 
1)7,08 
09,910 
411 
«T1 
RT2 
RI-R29 
R30 
R31 
• 32 
«33 
It 34 
RJ6 
R37 
R38 
R39 
R40 
R41 
1142 
R43 
R44.R45 
R46 
R47 
R48 
R49 

27PF, 5Z, 50V 
150PF, SZ. 50V 
12PF, PORM 0.5PF, 

FIRST MIXER BOARD A2 
NOT USED 
SEMICOND DEVICE 1NS767 

SEMICOND DEVICE 1N4001 
NOT USED 
CAPACITOR,FXD MICA OIEL 
CAPACITOR,FXD MICA DIEL 
CAPACITOR,FXD MICA DIEL 
300V 
CAPACITOR,FXD MICA DIEL, 36PF, 5Z, 50V 
CAPACITOR.FXD CER DIEL, 0.1UF, 20Z, 50V 
CAPACITOR,FXD MICA DIEL, 240PF, SX. 50V 
CAPACITOR,FXO CER DIEL, 0.1UF, 20Z, 50V 
CAPACITOR,FXD CER DIEL, 0.047UF, IOZ, SOV 
CAPACITORiFXD HICA DIEL, 180PF, 5Z. 50V 
CAPACITOR,FXD CER DIEL, 0.047UF, IOZ, 50V 
CAPACITOR,FXD CER DIEL, D.1UF, 20Z, 50V 
CAPACITOR.FXD MICA DIEL, 180PF, 5Z, 50V 
CAPACITOR,FXO CER DIEL, 0.1UF, 20Z. 50V 
CAPACITOR.FXD MICA DIEL, 22PF, PORM 0.5PF 
300V 

CAPACITOR.FXD CER DIEL. O.OIUF. 20Z, SOV 
CAPACITOR,FXD MICA DIEL, 33PF. JZ, 50V 
CAPACITOR,FXO CER OIEL. 1000PF, 10Z, 200V 
CAPACITOR,FXD MICA DIEL, 15PF. PORM 0.5PF 
300V 
CAPACITOR,FXD HICA OIEL, 330PF, 5Z, 50V 
CAPACITOR,FXD HICA DIEL, 20PF, PORM 0.5PF 
100V 
CAPACITOR,FXO CER DIEL 
CAPACITOR,FXD CER DIEL 
CAPACITOR,FXO CER DIEL 
CAPACITOR,FXD CER DIEL 
CAPACITOR,FXD CER DIEL, 1000PF. IOZ 
CAPACITOR,FXD CER DIEL, 1000PF, 20Z 
NOT USED 
CAPACITOR,FXD MICA DIEL. 47PF, 5Z, 50V 
NOT USED 
COIL.RF 0.22UH 
COIL.RF 0.27UH 
COIL.RF 220UH 
COIL.RF 2.70UH 
COIL.RF 1UH 
NOT USED 
COIL.RF 2.70UH 
COIL.RF,VAR 
COIL.RF 0.1SUH 
NOT USED 
COIL.RF 2.70UH 
NOT USED 
COIL.RF 0.15UH 
NOT USED 
COIL.RF 27UH 
NOT USED 
TRANSISTOR, FET U322 (MATCHED SET) 
NOT USED 
TRANSISTOR 2NS109 
RESISTOR.THRM 40 OHMS. IOZ, 0.5H 
RESISTOR.THRM 100 OHMS, IOZ, IH 
NOT USED 
RESISTOR,FXD CHPSN, 68 OHMS. IOZ, 1/4H 
RESISTOR,VAR IK, 5Z. 3/4H 
RESISTOR.FXD FILM. 226 OHMS. 1Z, 1/8H 
RESISTOR.FXD FILH, 681 OHMS. 1Z. 1/8H 
RESISTOR,FXD CMPSN, 3.3K. IOZ. 1/4Ы 

O.OIUF, 20Z. SOV 
0.1UF, 20Z, SOV 
470PF, IOZ, 200V 
0.1UF, 20X, 50V 

200V 
50V 

RESISTOR.FXD CMPSN, 
RESISTOR,FXD CMPSN. 
RESISTOR.FXD CMPSN, 
RESISTOR,FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN. 
RESISTOR.FXD CMPSN. 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
NOT USED 
RESISTOR.FXD CHPSN, 
RESISTOR.FXD CHPSN, 
RESISTOR.FXD CMPSN. 

330 OHMS. IOZ, 1/8H 
220 OHMS. IOZ, 1/4U 
27 OHMS, IOZ, 1/4U 
270 OHMS, IOZ, 1/4H 
18 OHMS, IOZ, 1/4U 
270 OHMS, IOZ, 1/4U 
2.7K. IOZ. 1/4H 
2.2K, IOZ, 1/4H 
16 OHMS. 5Z. 1/SM 

68 OHMS. IOZ, 1/8U 
68 OHMS, IOZ. 1/4H 
390 OHMS. IOZ. 1/4H 

635-0782-003 

922-6119-010 

353-6442-010 

912-4141-180 
912-4141-400 
912-4141-120 

912-4141-240 
913-3279-200 
912-4141-460 
913-3279-200 
913-5019-280 
912-4141-430 
913-5019-280 
913-3279-200 
912-4141-430 
913-3279-200 
912-4141-030 

913-3279-110 
912-4141-210 
913-4018-000 
912-4141-130 

912-4141-490 
912-4141-150 

913-3279-110 
913-3279-200 
913-4014-000 
913-3279-200 
913-4018-000 
913-3279-030 

912-4141-280 

240-2015-000 
240-2016-000 
240-2723-060 
240-2028-000 
240-2023-000 

240-2028-000 
242-0439-030 
240-2013-000 

240-2028-000 

240-2013-000 

240-2040-000 

637-9117-001 

352-0766-010 
714-1725-000 
714-1730-000 

745-0707-000 
381-1853-170 
705-0965-000 
705-0988-000 
745-0767-000 
745-2323-000 
745-0725-000 
745-0692-000 
745-0728-000 
745-0686-000 
745-0728-000 
745-0764-000 
745-0761-000 
745-1863-060 

745-2298-000 
745-0707-000 
74S-0734-000 

CR1-CR21 
CR22, 
CR23 
CR24, 
CR25 
CR26, 
CR27 
C1-C58 
C59 
C60 
C61 
C62 
C63 

C64 
C65 
C66 
C67 
C68 
C69 
C70 
C71 
С 72 
С 73 
C74.C75 
C76 
C77 
C78 
C79.C80 
C81 
C82-C122 
C123 
C124 
C125 
L1-L25 
126 
L27 
L28 
L29 
L30 
L31 
L32.L33 
L34 
Ml 
41-011 
912 
913 
RT1.RT2 
RT3 
R1-R51 
R52 
R53 
R54 
R55 

SECOND HIXER BOARD A3 
NOT USED 
SEMICOND DEVICE 1N5767 

SEMICOND OEVICE 1N5767 

NOT USED 
CAPACITOR,FXD CER DIEL. 0.1UF, 20Z, SOV 
CAPACITOR,FXD HICA DIEL. 36PF. 5Z, 50V 
CAPACITOR.FXD MICA DIEL. 27PF, SZ, 50V 
CAPACITOR,FXD CER DIEL, 1000PF, IOZ, 200V 
CAPACITOR,FXD HICA OIEL. 15PF, PORM 0.5PF 
300V 
CAPACITOR,FXD HICA DIEL, 110PF 
CAPACITOR,FXD HICA DIEL, 220PF 
CAPACITOR,FXD CER DIEL, O.OIUF 
CAPACITOR,FXD MICA DIEL. 240PF 
CAPACITOR,FXD CER DIEL, O.OIUF 
CAPACITOR.FXD CER DIEL, 1000PF 
CAPACITOR,FXD CER DIEL. O.OIUF 
CAPACITOR,FXD MICA DIEL, 62PF, 

5Z, 50V 
5Z. 50V 
20Z, 50V 
5Z, 50V 
20Z, 50V 
IOZ, 200V 
20Z, 50V 

5Z, SOV 
CAPACITOR.FXD MICA OIEL. 150PF. 5Z, 50V 
CAPACITOR.FXD CER OIEL, 0.1UF, 20Z, 50V 
CAPACITOR,FXO CER OIEL, 0.1UF, 20Z, 50V 
CAPACITOR,FXO CER DIEL, O.OIUF. 20Z, 50V 
NOT USED 
CAPACITOR,FXO MICA OIEL, 24PF, PORM 0.5PF, 
NOT USED 
CAPACITOR.FXD CER DIEL, O.OIUF, 20Z, 50V 
NOT USED 
CAPACITOR,FXO CER DIEL, 1000PF. IOZ. 200V 
NOT USEO 
CAPACITOR,FXD CER DIEL, 4700PF. 20 / , 50V 
NOT USEO 
COIL.RF,VAR 
COIL.RF 2.70UH 
COIL.RF 22UH 
COIL.RF,VAR 
COIL.RF 2.70UH 
COIL.RF 27UH 
COIL.RF 0.15UH 
COIL.RF 0.33UH 
HIXER.RF 
NOT USEO 
TRANSISTOR.FET U310 
TRANSISTOR 2N5109 
NOT USED 
RESISTOR,THRM 40 OHMS, IOZ, 0.5H 
NOT USED 
RESISTOR.FXD CHPSN. 47 OHMS, IOZ, 1/4Ы 
RESISTOR.FXD CMPSN, 68 OHMS, IOZ. 1/4H 
RESISTOR.FXD CMPSN, 470 OHMS. IOZ. 1/4U 
RESISTOR.FXD CHPSN, 27 OHMS, IOZ, 1/4U 

745-0692-000 
745-0713-000 

745-1863-540 

745-1863-260 

278-0430-160 
278-0430-190 
278-0431-020 
278-0431-010 

635-0784-004 

922-6119-010 

922-6119-010 

913-3279-200 
912-4141-240 
912-4141-180 
913-4018-000 
912-4141-130 

912-4141-370 
912-4141-450 
913-3279-110 
912-4141-460 
913-3279-110 
913-4018-000 
913-3279-110 
912-4141-320 
912-4141-400 
913-3279-180 
913-3279-200 
913-3279-110 

SOV 912-4141-160 

913-3279-110 

913-4018-000 

913-3279-090 

242-0439-020 
240-2028-000 
240-2039-000 
242-0439-020 
240-2028-000 
240-2040-000 
240-2013-000 
240-2017-000 
277-0405-010 

352-1042-010 
352-0766-010 

714-1725-000 

745-0701-000 
745-0707-000 
745-0737-000 
745-0692-000 
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PARTS LIST PARTS LIST (Cont) 

COLLINS USABLE COLLINS USABLE 
"EE PART ON REF PART ON 
DES DESCRIPTION NUMBER CODE DES DESCRIPTION NUMBER CODE 

R56.R57 RESISTORi ,FXD CMPSN, 2.7K, IOZ, 1/4M 745-•0764-000 
R5S RESISTORi ,FXD CMPSN, 56 OHMS, IOZ, 1/8H 745- -2295-000 
R54 RESISTOR, ,FXD CMPSN, 56 OHMS, IOZ, I/4M 745- 0704-000 
R60.R61 RESISTOR, ,FXD CMPSN, 2.7K, IOZ, 1/4N 745- 0764-000 
R62 RESISTOR, ,FXD CMPSN, 4.7 OHMS, 5Z, 1/4N 745- 4382-000 
R63 RESISTOR, ,FXD CMPSN, 10 OHMS, IOZ, 1/4H 745- 0677-000 
R64 RESISTOR, ,FXD CMPSN, 150 OHMS, IOZ, , 1/4H 745- 0719-000 
R65-R67 NOT USED 
R60 RESISTOR, ,VAR 100 OHMS, 30Z, 1/2H 382- 0008-040 
R69 RESISTOR, ,FXO CHPSN, 270 OHMS, IOZ, , 1/4H 745- 0728-000 
R70-R79 NOT USED 
R80 RESISTOR, ,FXD CMPSN, 68 OHMS, IOZ, 1/4И 745- 0707-000 
R81-R142 NOT USED 
R143 RESISTOR, ,FXD CHPSN, 22 OHMS, IOZ, 1/4H 745- 0689-000 
T1-T4 NOT USED 
TS TRANSFORMER,RF 278- 0430-170 
T6 TRANSFORMER ,RF 278- 0430-150 

1/2 OCTAVE FILTER BOARD A4 
FL1- NOT USED 
FL201 
FL202 FILTER,LP 
FL203 FILTER,BANDPASS 
FL204 FILTER,BANDPASS 
FL205 FILTER,BANDPASS 
FL206 FILTER,BANDPASS 
FL207 FILTER,BANDPASS 
FL208 FILTER,BANDPASS 
FL209 FILTER,BANDPASS 
FL210 FILTER,BANDPASS 

606-9880-004 

241-0685-010 
241-0619-010 
241-0619-020 
241-0619-030 
241-0619-040 
241-0619-050 
241-0619-060 
241-0619-070 
241-0619-080 

C121 
C222 NOT USED 
C223- CAPACITOR > FXD CER DIEL. , 10.000PF, IOZ, 100V 913-•5661- 120 
C229 
C230 NOT USED 
C231- CAPACITOR.FXD CER DIEL: . 10.000PF, IOZ, 100V 913- 5661- 120 
C238 
C239 CAPACITOR.FXO CER DIEL , 100.000PF 20Z, , SOV 913-•5661-•240 
C240 NOT USED 
C241 CAPACITOR.FXD CER OIEL: , 10.000PF. IOZ, 100V 913- 5661- 120 
L1-L200 NOT USED 
L201- COIL.RF 220UH 240- 2524- 000 
L214 
L215- COIL.RF B2UH 240- 2514- 000 
L220 
1221 COIL.RF 220UH 240- 2524-•ООО 
L222 COIL.RF lOOOUH 240- 2540- ООО 
R1-R200 NOT USED 
R201 RESISTOR ,FXD CMPSN • 91 OHMS, 5Z, 1/4H 745- 0711- ООО 
R202, RESISTOR • FXD CMPSN . 18 OHMS, 5Z, 1/4U 745- 0685- ООО 
R203 
R204 RESISTOR .FXD CMPSN , 68 OHMS, 5Z, 1/2Ы 745- 1302- ООО 
R205- RESISTOR ,FXD CMPSN . 91 OHMS. 5Z, 1/4U 745- 0711- ООО 
R213 
R214 RESISTOR ,FXD CMPSN . 33 OHMS, IOZ, 1/2U 745- 1289- ООО 
R215 NOT USED 
R216 RESISTOR ,FXD CMPSN , 2.2K, IOZ, 1/4H 745- 0761- ООО 

DIODE SWITCHING BOARD (P/O A4> 778-2934-004 
CR1- NOT USED 
CR200 
CR201 SEMICOND DEVICE 1N5767 922-6119-010 
CR202 NOT USED 
CR203, SEHICOND DEVICE 1N4S8 353-0205-000 
CR204 
CR205 SEMICOND OEVICE 922-6119-010 
CR206 NOT USED 
CR207, SEMICOND DEVICE 1N45S 353-0205-000 
сигов 
CR209 SEMICOND DEVICE 1N5767 922-6119-010 
CR210 NOT USED 
CR211. SEMICOND DEVICE 1N458 353-0205-000 
CR212 
CR213 SEMICOND DEVICE 1N5767 922-6119-010 
CR214 NOT USED 
CR21S SEMICOND DEVICE 1N4S8 353-0205-000 
CR216 NOT USED 
CR217 SEMICOND DEVICE 1N5767 922-6119-010 
CR218 NOT USED 
CR219, SEMICOND OEVICE 1N458 353-0205-000 
CR220 
CR221 SEMICOND OEVICE 1N5767 922-6119-010 
CR222 NOT USEO 
CR223, SEMICOND DEVICE 1N458 353-0205-000 
CR224 
CR225 SEHICOND OEVICE 1N5767 922-6119-010 
CR226 NOT USED 
CR227, SEHICOND DEVICE 1N458 353-0205-000 
CR228 
CR229 SEHICOND DEVICE 1NS767 922-6119-010 
CR230 NOT USED 
CR231, 
CR232 

SEMICOND DEVICE 1N458 353-0205-000 

CR233 SEMICOND DEVICE 1N5767 922-6119-010 
CR234 NOT USED 

922-6119-010 

CR235, SEMICOND DEVICE 353-0205-000 
CR236 

353-0205-000 

CR237 SEMICOND DEVICE 1N5767 922-6119-010 
CR238 NOT USEO 

922-6119-010 

CR239, SEMICOND OEVICE 1N458 353-0205-000 
CR240 

353-0205-000 

С1-С200 NOT USED 
C201- CAPACITOR, ,FXD CER DIEL, 100.000PF , 20/ , 50V 913--5661 -240 
C203 

913--5661 -240 

C204 CAPACITOR, ,FXD CER DIEL, 10.000PF, IOZ, 100V 913--5661 -120 
C205 NOT USED 

-5661 -120 

C206 CAPACITOR, ,FXD CER OIEL, 10.000PF, IOZ, 100V 913--5661 -120 
C207- CAPACITOR, ,FXD CER DIEL. 100.000PF, , 20Z, , 50V 913--5661 -240 
C209 

913--5661 -240 

C210 CAPACITOR, ,FXD CER DIEL, 10,000PF, IOZ, 100V 913--5661 -120 
C211, CAPACITOR, ,FXD CER DIEL, 100.000PF , 20Z, , 50V 913-•5661 -240 
C212 

•5661 -240 

C213 CAPACITOR, ,FXD CER DIEL, 10.000PF, IOZ, 10 OV 913-•5661 -120 
C214 CAPACITOR, ,FXD CER DIEL, 100.000PF, , 20Z, i SOV 913-•5661--240 
C215 NOT USED 

•5661--240 

C216. CAPACITOR, FXD CER DIEL, 10.000PF, IOZ. 100V 913- 5661 -120 
C217 

5661 -120 

C218 CAPACITOR,FXD CER DIEL, 1O0.00OPF, , 20Z, 50V 913- 5661--240 
C219- CAPACITOR, FXD CER DIEL, lO.OOOPF, IOZ, 100V 913- 5661--120 



RCV IN 

RCV OVLD 

0-560 kHz 

0.56-1.6 MHz 

1.6-2.0 

2.0-3.0 

3.0-4.0 

4.0-6.0 

6.0-e.o 

8.0-12.0 

12.0-16.0 

16.0-24.0 

24.0-30.0 

•24 V X 

•5 V DC 

•15 V DC 

-15 V DC 

GND 



A<1) 
B(1)-C(D-

IN OUT FL14 109.35 MHz IN GND OUT GNO 
не QI2 

U3I0 

p̂F \ Я 
(1.2) 

•15 V DC 

Oil) 

FL15 

L32 L33 0.15 0 15 C73 0.1 
Z=t—p^r^ т К t 
"5~1 T 4 62 pF "Ĵ  150 pF̂  56 ,̂ 
"б~~!! ~ $ R58 

—I i < 56 
7 " 1 

A3 SECOND MIXER BOARD 

635-0784-004 

; C70 0.01 

„ CR26 * 1N5767 CR27 1N5767 R68 100 C81 0.01 

R57 2700 C123 0.001 не 
R56 2700 R80 • 68 7 (0.35 V AC) 

C125 0.0047 R143 22 
R69 270 

H FL16 |—•—| FL21 \ 

И I > RCV OUT 
R139 ISO P/0 P1 { 3 AGC 

J5 

< 118.8 

Ft" У 109.35 TO N 79.35 MHz 
NOTES: 
(7) UNLESS OTHERWISE SPECIFIED, RESISTANCE VALUES ARE IN OHMS, CAPACITANCE VALUES ARE IN MICROFARADS. AND INDUCTANCE VALUES ARE IN MICROHENRYS. (2) UNLESS OTHERWISE SPECIFIED, DIODES ARE TYPE 1N4454 (3) PARTIAL REFERENCE DESIGNATIONS ARE SHOWN FOR COMPLETE DESIGNATION PREFIX WITH UNIT ANO/OR ASSEMBLY DESIGNATION. (*) INSTALLED ON NEXT HIGHER ASSEMBLY (637-3757-001). (5) TEST SELECT (82,100, 150.180. 270 OHM 1 © TEST SELECT (2,3,4 ,5,6 pF) (T) TEST SELECT (1.2 pF) 634-6545 



Control 
(638-6065-001) 

Printed in USA 

1. DESCRIPTION 

Control 638-6065-001, shown in figure 1, is a 2-layer 
planar card with a 130-pin edge-on connector (2 
layers, 65 pins each). 

The control card consists of vbfo/operating frequency 
variable clock generator, parallel storage registers for 
the operating frequency signal, bed parallel frequen
cy band and 1/2-octave control circuits, tune start 
control circuit, and monitor control circuits. 

2. PRINCIPLES OF OPERATION 

2.1 General 

The control card: 

a. Receives operating frequency rate control infor
mation and generates/stores the data for the 
operating frequency selected. 

b. Receives vbfo rate control information and 
supplies a variable clock signal for the vbfo circuit 
card. 

c. Uses the parallel bed signals to produce frequency 
band control outputs. 

d. Uses a fault summary circuit to summarize a 
power supply fault, a synthesizer fault, and a vbfo 
synthesizer fault to produce a receiver fault in
dication. 

e. Uses an rf overload summary circuit to summarize 
a preselector rf overload and a receiver rf overload 
and produce a receive rf overload indication. 

Rockwell 
International 

instructions 
Collins Telecommunications Products Division 

523-0769221-001211 
1 January 1979 

(To Be Supplied) 

Control 
Figure 1 

f. Receives a preselector fault signal and supplies a 
buffered/current driven preselector fault indica
tion. 

g. Receives a local frequency change signal, a remote 
frequency change signal, or a change in local 
enable signal and produces a tune start pulse out
put. 

2.2 Rate Control to Variable Clock Circuit 
(Refer to figure 2.) 

The rate control to variable clock circuit consists of a 
PROM (programmable read-only memory), a clock 
generator, a preset divide-by-N counter, and a coarse 
tune and a fine tune multiplexer/demultiplexer. 



The clock generator (U1A, U1B, and U6-Q3 output) 
provides a tuning clock of 13 250 Hz. Binary counter/ 
divider U6 provides outputs which are binary mul
tiples of the clock generator output. The selected 
change rate is determined by the bed rate input, 
PROM U25, and the coarse tune and fine tune mul
tiplexer/demultiplexers (U24, U7). Note that PROM 
U25 has 8 address inputs. Address inputs 0 through 4 
are rate code inputs. Address inputs 5 through 7 are 
control functions. Table 1 shows the input address for 
the control functions. Tables 2 through 9 show the in
put address for the rate code inputs and the 
associated output division ratios-from the multiplex
er/demultiplexer circuit. 

2.3 Vbfo Clock Output 

The vbfo clock output is supplied when a vbfo tune in
put is applied (logic 1) and rate control inputs are 
applied. AND gate U11D is enabled and the variable 
clock is supplied through U11D and U11C to the vbfo 
clock out at Pl-85. 

Note the clock inhibit (logic 1) must be applied to 
enable gate U11C. 

2.4 Bed Frequency Control Outputs (Refer 
to figure 2.) 

The frequency control circuits are rate-of-change 
frequency control input signals to parallel bed fre
quency control output signals. Bed output signals for 
1 Hz to 30 MHz in 1-Hz steps are provided when used 
with the correct rate inputs and strapping. Current 
driven outputs for 1 kHz to 30 MHz are also supplied 
to be used with an associated preselector. Band con
trol output circuits or 1/2-octave control outputs are 
also provided when used with the appropriate strap
ping and associated rf translator. 

2.4.1 Band Control Output Circuits 
(Refer to figure 3.) 

When strapped for standard filter control (SF), the 
band control output circuits receive parallel bed input 
control signals (from storage registers U29-U36) and 
converts them to one-of-three band control output 
signals. Frequency ranges of the bands are as follows: 
band 1 - 0 to 539 kHz, band 2 - 540 kHz to 1.59 MHz, 
and band 3-1.60 to 29.99 MHz. Refer to figure 3 and 
note that any bed frequency input that is between the 
low frequency of one band and the low frequency of 
the next higher band provides the associated band 
output control signal (logic 0 = enabled). 

Table 1. PROM U25, Address Inputs for Control Functions. 

C O N T R O L F U N C T I O N L O G I C I N P U T S C O N T R O L F U N C T I O N 

5 6 7 

V b f o — c o a r s e tuning 0 0 0 

V b f o — f ine tuning 1 0 0 

F r e q u e n c y — c o a r s e 1 - H z tuning 0 1 0 

F r e q u e n c y — f ine 1 - H z tuning 1 1 0 

F r e q u e n c y — c o a r s e 1 0 - H z tuning 0 0 1 

F r e q u e n c y — f ine 1 0 - H z tuning 1 0 1 

F r e q u e n c y — c o a r s e 1 0 0 - H z tuning 0 1 1 

F r e q u e n c y — f ine 1 0 0 - H z tuning 1 1 1 



U 2 C / U 2 B 

+ 5 V DC 

+ 5 V DC 

U 1 B 

R6 
1 1 0 к 

O S C I L L A T O R 
5 3 kHz 

U 1 A 

R5 
: 6 6 .5 к 

Э Ь -
C5 
6 8 pF 

VBFO TUNE 

Ю Hz U 5 B 

± 1 Hz 

1 0 

4 ( 6 4 ) 

U5C 
10 (132) 

CLK INH 
• 5 V D C -

VBFO TUNE 

U 1 7 F 

26,500 Нг 

U 5 

Q1 

Q2 

0 3 

0 4 

0 5 

0 6 

0.7 

0 8 

0 9 

010 
Q 1 1 

012 

CLOCK GENERATOR 
1 3 , 2 5 0 Hz 

U7 

1 3 

5 - 2 14 
3 - 4 15 

2 - 8 12 

4 - 16 1 
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Table 2. PROM U25, VBFO — Coarse Tuning. 

D E C I M A L 
I N P U T 

P R O M U 2 5 U 7 U 2 4 D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

R A T E F I N E 
T U N E 

V B F O O U T P U T S IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

1 2 4 8 1 6 10 H z 1 Hz 

O U T P U T S IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

0 1 2 3 4 5 6 7 1 2 3 4 5 6 ' • A в с A в с 

O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 1 7 0 0 0 0 N O N E 0 

1 1 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 7 1 1 1 7 2 5 6 0 5 

2 0 1 0 0 0 0 0 0 1 1 1 0 1 1 0 1 0 1 1 6 1 1 1 7 6 4 0 2 1 

CO 1 1 0 0 0 0 0 0 1 1 1 1 0 1 0 1 1 0 1 5 1 1 1 •7 3 2 0 4 1 

4 0 0 1 0 0 0 0 0 0 0 1 1 0 1 0 1 1 0 1 5 0 0 1 4 2 2 4 5 9 

5 1 0 1 0 0 0 0 0 1 1 1 0 0 1 0 1 0 0 1 4 1 1 1 7 1 6 0 8 3 

6 0 1 1 0 0 0 0 0 1 0 1 0 0 1 0 1 0 0 1 4 1 0 1 5 1 2 8 1 0 4 

7 1 1 1 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 1 4 0 0 1 4 1 1 2 1 1 8 

8 0 0 0 1 0 0 0 0 0 1 0 1 0 1 0 1 1 0 1 5 0 1 0 2 9 6 1 3 8 

9 1 0 0 1 0 0 0 0 1 1 1 1 1 0 0 1 1 1 0 3 1 1 1 7 8 0 1 6 6 

1 0 0 1 0 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 3 0 1 1 6 72 1 8 4 

1 1 1 1 0 1 0 0 0 0 1 0 1 1 1 0 0 1 1 1 0 3 1 0 1 5 64 2 0 7 

12 0 0 1 1 0 0 0 0 0 0 1 1 1 0 0 1 1 1 0 3 0 0 1 4 5 6 2 3 7 

1 3 1 0 1 1 0 0 0 0 0 1 0 0 0 1 0 1 0 0 1 4 0 1 0 2 4 8 2 7 6 

1 4 0 1 1 1 0 0 0 0 1 1 1 0 1 0 0 1 0 1 0 2 1 1 1 7 4 0 3 3 1 

1 5 1 1 1 1 0 0 0 0 0 1 1 0 1 0 0 1 0 1 0 2 0 1 1 6 3 6 3 6 8 

1 6 0 0 0 0 1 0 0 0 1 0 1 0 1 0 0 1 0 1 0 2 1 0 1 5 32 4 1 4 

1 7 1 0 0 0 1 0 0 0 0 0 1 0 1 0 0 1 0 1 0 2 0 0 1 4 2 8 4 7 3 

1 8 0 1 0 0 1 0 0 0 0 1 0 1 1 0 0 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

1 9 1 1 0 0 1 0 0 0 0 1 0 1 1 0 0 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

2 0 0 0 1 0 1 0 0 0 1 1 1 1 0 0 0 1 1 0 0 1 1 1 1 7 2 0 6 6 3 

2 1 1 0 1 0 1 0 0 0 0 1 1 1 0 0 0 1 1 0 0 1 0 1 1 6 18 7 3 6 

2 2 0 1 1 0 1 0 0 0 1 0 1 1 0 0 0 1 1 0 0 1 1 0 1 5 1 6 8 2 8 

2 3 1 1 1 0 1 0 0 0 0 0 1 1 0 0 0 1 1 0 0 1 0 0 1 4 1 4 9 4 6 

2 4 0 0 0 1 1 0 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

2 5 1 0 0 1 1 0 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

2 6 0 1 0 1 1 0 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

2 7 1 1 0 1 1 0 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

2 8 0 0 1 1 1 0 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

2 9 1 0 1 1 1 0 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

3 0 0 1 1 1 1 0 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

3 1 1 1 1 1 1 0 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 



Table 3. PROM U25, VBFO — Fine Tuning. 

D E C I M A L 
I N P U T 

P R O M U 2 5 U 7 U 2 4 D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

R A T E F I N E 
T U N E 

V B F O O U T P U T S IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

1 2 4 8 1 6 

F I N E 
T U N E 

10 Hz 1 H z 

IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

0 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 A в с 

O U T 
C H 

A в с 

O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

3 2 0 0 0 0 0 1 0 0 0 0 0 1 1 1 0 1 1 1 1 7 0 0 0 0 N O N E 0 

3 3 1 0 0 0 0 1 0 0 1 1 1 1 1 1 0 1 1 1 1 7 1 1 1 7 2 5 6 0 5 

3 4 0 1 0 0 0 1 0 0 1 1 1 0 1 1 0 1 0 1 1 6 1 1 1 7 6 4 0 2 1 

3 5 1 1 0 0 0 1 0 0 1 1 1 1 0 1 0 1 1 0 1 5 1 1 1 7 3 2 0 4 1 

3 6 0 0 1 0 0 1 0 0 0 0 1 1 0 1 0 1 1 0 1 5 0 0 1 4 2 2 4 5 9 

3 7 1 0 1 0 0 1 0 0 1 1 1 0 0 1 0 1 0 0 1 4 1 1 1 7 1 6 0 8 3 

3 8 0 1 1 0 0 1 0 0 1 0 1 0 0 1 0 1 0 0 1 4 1 0 1 5 1 2 8 1 0 4 

3 9 1 1 1 0 0 1 0 0 0 0 1 0 0 1 0 1 0 0 1 4 0 0 1 4 1 1 2 1 1 8 

4 0 0 0 0 1 0 1 0 0 0 1 0 1 0 1 0 1 1 0 1 5 0 1 0 2 9 6 1 3 8 

4 1 1 0 0 1 0 1 0 0 1 1 1 1 1 0 0 1 1 1 0 3 1 1 1 7 8 0 1 6 6 

4 2 0 1 0 1 0 1 0 0 0 1 1 1 1 0 0 1 1 1 0 3 0 1 1 6 72 1 8 4 

4 3 1 1 0 1 0 1 0 0 1 0 1 1 1 0 0 1 1 1 0 3 1 0 1 5 6 4 2 0 7 

4 4 0 0 1 1 0 1 0 0 0 0 1 1 1 0 0 1 1 1 0 3 0 0 1 4 5 6 2 3 7 

4 5 1 0 1 1 0 1 0 0 0 1 0 0 0 1 0 1 0 0 1 4 0 1 0 2 4 8 2 7 6 

4 6 0 1 1 1 0 1 0 0 1 1 1 0 1 0 0 1 0 1 0 2 1 1 1 7 4 0 3 3 1 

4 7 1 1 1 1 0 1 0 0 0 1 1 0 1 0 0 1 0 1 0 2 0 1 1 6 3 6 3 6 8 

4 8 0 0 0 0 1 1 0 0 1 0 1 0 1 0 0 1 0 1 0 2 1 0 1 5 3 2 4 1 4 

4 9 1 0 0 0 1 1 0 0 0 0 1 0 1 0 0 1 0 1 0 2 0 0 1 4 2 8 4 7 3 

5 0 0 1 0 0 1 1 0 0 0 1 0 1 1 0 0 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

5 1 1 1 0 0 1 1 0 0 0 1 0 1 1 0 0 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

5 2 0 0 1 0 1 1 0 0 1 1 1 1 0 0 0 1 1 0 0 1 1 1 1 7 2 0 6 6 3 

5 3 1 0 1 0 1 1 0 0 0 1 1 1 0 0 0 1 1 0 0 1 0 1 1 6 18 7 3 6 

5 4 0 1 1 0 1 1 0 0 1 0 1 1 0 0 0 1 1 0 0 1 1 0 1 5 1 6 8 2 8 

5 5 1 1 1 0 1 1 0 0 0 0 1 1 0 0 0 1 1 0 0 1 0 0 1 4 14 9 4 6 

5 6 0 0 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

5 7 1 0 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

5 8 0 1 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

5 9 1 1 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

6 0 0 0 1 1 1 1 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

6 1 1 0 1 1 1 1 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

6 2 0 1 1 1 1 1 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

6 3 1 1 1 1 1 1 0 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 



D E C I M A L 
I N P U T 

P R O M U 2 5 U 7 U 2 4 D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

R A T E F I N E 
T U N E 

V B F O O U T P U T S IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

1 2 4 8 1 6 

F I N E 
T U N E 

10 Hz 1 Hz 

O U T P U T S IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

0 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 A В С 

O U T 
C H 

A В С 

O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

6 4 0 0 0 0 0 0 1 0 0 0 0 1 1 1 1 1 1 1 1 7 0 0 0 0 N O N E 0 

65 1 0 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 7 1 1 1 7 2 5 6 0 5 

6 6 0 1 0 0 0 0 1 0 1 1 1 0 1 1 1 1 0 1 1 6 1 1 1 7 6 4 0 2 1 

6 7 1 1 0 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 1 5 1 1 1 7 3 2 0 4 1 

6 8 0 0 1 0 0 0 1 0 0 0 1 1 0 1 1 1 1 0 1 5 0 0 1 4 2 2 4 5 9 

6 9 1 0 1 0 0 0 1 0 1 1 1 0 0 1 1 1 0 0 1 4 1 1 1 7 1 6 0 8 3 

7 0 0 1 1 0 0 0 1 0 1 0 1 0 0 1 1 1 0 0 1 4 1 0 1 5 1 2 8 1 0 4 

7 1 1 1 1 0 0 0 1 0 0 0 1 0 0 1 1 1 0 0 1 4 0 0 1 4 1 1 2 1 1 8 

7 2 0 0 0 1 0 0 1 0 0 1 0 1 0 1 1 1 1 0 1 5 0 1 0 2 9 6 1 3 8 

7 3 1 0 0 1 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 3 1 1 1 7 8 0 1 6 6 

7 4 0 1 0 1 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 3 0 1 1 6 7 2 1 8 4 

7 5 1 1 0 1 0 0 1 0 1 0 1 1 1 0 1 1 1 1 0 3 1 0 1 5 6 4 2 0 7 

7 6 0 0 1 1 0 0 1 0 0 0 1 1 1 0 1 1 1 1 0 3 0 0 1 4 5 6 2 3 7 

7 7 1 0 1 1 0 0 1 0 0 1 0 0 0 1 1 1 0 0 1 4 0 1 0 2 4 8 2 7 6 

7 8 0 1 1 1 0 0 1 0 1 1 1 0 1 0 1 1 0 1 0 2 1 1 1 7 4 0 3 3 1 

7 9 1 1 1 1 0 0 1 0 0 1 1 0 1 0 1 1 0 1 0 2 0 1 1 6 3 6 3 6 8 

8 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 1 0 1 0 2 1 0 1 5 3 2 4 1 4 

8 1 1 0 0 0 1 0 1 0 0 0 1 0 1 0 1 1 0 1 0 2 0 0 1 4 2 8 4 7 3 

8 2 0 1 0 0 1 0 1 0 0 1 0 1 1 0 1 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

8 3 1 1 0 0 1 0 1 0 0 1 0 1 1 0 1 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

8 4 0 0 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 7 2 0 6 6 3 

8 5 1 0 1 0 1 0 1 0 0 1 1 1 0 0 1 1 1 0 0 1 0 1 1 6 18 7 3 6 

8 6 0 1 1 0 1 0 1 0 1 0 1 1 0 0 1 1 1 0 0 1 1 0 1 5 16 8 2 8 

8 7 1 

И
 

1 0 1 0 1 0 0 0 1 1 0 0 1 1 1 0 0 1 0 0 1 4 14 9 4 6 

8 8 0 0 0 1 1 0 1 0 0 1 0 0 1 0 1 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

8 9 1 0 0 1 1 0 1 0 1 1 0 1 0 0 1 1 1 0 0 1 1 1 0 3 10 1 3 2 5 

9 0 0 1 0 1 1 0 1 0 1 0 0 1 1 0 1 1 1 1 0 3 1 0 0 1 8 1 6 5 6 

9 1 1 1 0 1 1 0 1 0 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 

9 2 0 0 1 1 1 0 1 0 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 

9 3 1 0 1 1 1 0 1 0 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 

9 4 0 1 1 1 1 0 1 0 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 

9 5 1 1 1 1 1 0 1 0 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 



Table 5. PROM U25, Frequency — Fine 1-Hz Tuning. 

D E C I M A L 
I N P U T 

P R O M U 2 5 U 7 U 2 4 D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

R A T E F I N E 
T U N E 

V B F O O U T P U T S IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

1 2 4 8 1 6 

F I N E 
T U N E 

10 H z 1 Hz 

O U T P U T S IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

0 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 A в с 

O U T 
C H 

A в с 

O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

9 6 0 0 0 0 0 1 1 0 0 0 0 1 1 1 1 1 1 1 1 7 0 0 0 0 N O N E 0 

9 7 1 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 7 1 1 1 7 2 5 6 0 5 

9 8 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 0 1 1 6 1 1 1 7 6 4 0 2 1 

9 9 1 1 0 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 5 1 1 1 7 3 2 0 4 1 

1 0 0 0 0 1 0 0 1 1 0 0 0 1 1 0 1 1 1 1 0 1 5 0 0 1 4 2 2 4 5 9 

1 0 1 1 0 1 0 0 1 1 0 1 1 1 0 0 1 1 1 0 0 1 4 1 1 1 7 1 6 0 8 3 

1 0 2 0 1 1 0 0 1 1 0 1 0 1 0 0 1 1 1 0 0 1 4 1 0 1 5 1 2 8 1 0 4 

1 0 3 1 1 1 0 0 1 1 0 0 0 1 0 0 1 1 1 0 0 1 4 0 0 1 4 1 1 2 1 1 8 

1 0 4 0 0 0 1 0 1 1 0 0 1 0 1 0 1 1 

-
1 0 1 5 0 1 0 2 9 6 1 3 8 

1 0 5 1 0 0 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 0 3 1 1 1 7 80 1 6 6 

1 0 6 0 1 0 1 0 1 1 0 0 1 1 1 1 0 1 1 1 1 0 3 0 1 1 6 7 2 1 8 4 

1 0 7 1 1 0 1 0 1 1 0 1 0 1 1 1 0 1 1 1 1 0 3 1 0 1 5 64 2 0 7 

1 0 8 0 0 1 1 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 3 0 0 1 4 5 6 2 3 7 

1 0 9 1 0 1 1 0 1 1 0 0 1 0 0 0 1 1 1 0 0 1 4 0 1 0 2 4 8 2 7 6 

1 1 0 0 1 1 1 0 1 1 0 1 1 1 0 1 0 1 1 0 1 0 2 1 1 1 7 4 0 3 3 1 

1 1 1 1 1 1 1 0 1 1 0 0 1 1 0 1 0 1 1 0 1 0 2 0 1 1 6 3 6 3 6 8 

1 1 2 0 0 0 0 1 1 1 0 1 0 1 0 1 0 1 1 0 1 0 2 1 0 1 5 3 2 4 1 4 

1 1 3 1 0 0 0 1 1 1 0 0 0 1 0 1 0 1 1 0 1 0 2 0 0 1 4 2 8 4 7 3 

1 1 4 0 1 0 0 1 1 1 0 0 1 0 1 1 0 1 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

1 1 5 1 1 0 0 1 1 1 0 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 7 2 0 6 6 3 

1 1 6 0 0 1 0 1 1 1 0 1 0 1 1 0 0 1 1 1 0 0 1 1 0 1 5 1 6 8 2 8 

1 1 7 1 0 1 0 1 1 1 0 0 0 1 1 0 0 1 1 1 0 0 1 0 0 1 4 14 9 4 6 

1 1 8 0 1 1 0 1 1 1 0 1 1 0 1 0 0 1 1 1 0 0 1 1 1 0 3 1 0 1 3 2 5 

1 1 9 1 1 1 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 3 1 1 1 7 8 0 1 6 6 

1 2 0 0 0 0 1 1 1 1 0 1 0 1 1 1 0 0 1 1 1 0 3 1 0 1 5 6 4 2 0 7 

1 2 1 1 0 0 1 1 1 1 0 0 1 0 0 0 1 0 1 0 0 1 4 0 1 0 2 4 8 2 7 6 

1 2 2 0 1 0 1 1 1 1 0 0 1 1 0 1 0 0 1 0 1 0 2 0 1 1 6 3 6 3 6 8 

1 2 3 1 1 0 1 1 1 1 0 0 1 0 1 1 0 0 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

1 2 4 0 0 1 1 1 1 1 0 0 1 1 1 0 0 0 1 1 0 0 1 0 1 1 6 18 7 3 6 

1 2 5 1 0 1 1 1 1 1 0 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

1 2 6 0 1 1 1 1 1 1 0 1 0 0 1 1 0 0 1 1 1 0 3 1 0 0 1 8 1 6 5 6 

1 2 7 1 1 1 1 1 1 1 0 0 1 0 1 0 0 0 1 1 0 0 1 0 1 0 2 6 2 2 0 8 



D E C I M A L 
I N P U T 

P R O M U 2 5 U 7 U 2 4 D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

R A T E F I N E 
T U N E 

V B F O O U T P U T S IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

1 2 4 8 1 6 

F I N E 
T U N E 

10 Hz 1 H z 

O U T 
C H 

O U T 
C H 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

0 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 A в с A в с 

1 2 8 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 7 0 0 0 0 N O N E 0 

1 2 9 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 7 1 1 1 7 2 5 6 0 5 

1 3 0 0 1 0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 6 1 1 1 7 6 4 0 2 1 

1 3 1 1 1 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 0 1 5 1 1 1 7 3 2 0 4 1 

1 3 2 0 0 1 0 0 0 0 1 0 0 1 1 0 1 1 1 1 0 1 5 0 0 1 4 2 2 4 5 9 

1 3 3 1 0 1 0 0 0 0 1 1 1 1 0 0 1 1 1 0 0 1 4 1 1 1 7 1 6 0 8 3 

1 3 4 0 1 1 0 0 0 0 1 1 0 1 0 0 1 1 1 0 0 1 4 1 0 1 5 1 2 8 1 0 4 

1 3 5 1 1 1 0 0 0 0 1 0 0 1 0 0 1 1 1 0 0 1 4 0 0 1 4 112 1 1 8 

1 3 6 0 0 0 1 0 0 0 1 0 1 0 1 0 1 1 1 1 0 1 5 0 1 0 2 9 6 1 3 8 

1 3 7 1 0 0 1 0 0 0 1 1, 1 1 1 1 0 1 1 1 1 0 3 1 1 1 7 80 1 6 6 

1 3 8 0 1 0 1 0 0 0 1 0 1 1 1 1 0 1 1 1 1 0 3 0 1 1 6 72 1 8 4 

1 3 9 1 1 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 0 3 1 0 1 5 64 2 0 7 

1 4 0 0 0 1 1 0 0 0 1 0 0 1 1 1 0 1 1 1 1 0 3 0 0 1 4 5 6 2 3 7 

1 4 1 1 0 1 1 0 0 0 1 0 1 0 0 0 1 1 1 0 0 1 4 0 1 0 2 4 8 2 7 6 

1 4 2 0 1 1 1 0 0 0 1 1 1 1 0 1 0 1 1 0 1 0 2 1 1 1 7 4 0 3 3 1 

1 4 3 1 1 1 1 0 0 0 1 0 1 1 0 1 0 1 1 0 1 0 2 0 1 1 6 3 6 3 6 8 

1 4 4 0 0 0 0 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 2 1 0 1 5 3 2 4 1 4 

1 4 5 1 0 0 0 1 0 0 1 0 0 1 0 1 0 1 1 0 1 0 2 0 0 1 4 2 8 4 7 3 

1 4 6 0 1 0 0 1 0 0 1 0 1 0 1 1 0 1 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

1 4 7 1 1 0 0 1 0 0 1 0 1 0 1 1 0 1 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

1 4 8 0 0 1 0 1 0 0 1 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 7 2 0 6 6 3 

1 4 9 1 0 1 0 1 0 0 1 0 1 1 1 0 0 1 1 1 0 0 1 0 1 1 6 18 7 3 6 

1 5 0 0 1 1 0 1 0 0 1 1 0 1 1 0 0 1 1 1 0 0 1 1 0 1 5 1 6 8 2 8 

1 5 1 1 1 1 0 1 0 0 1 0 0 1 1 0 0 1 1 1 0 0 1 0 0 1 4 14 9 4 6 

1 5 2 0 0 0 1 1 0 0 1 0 1 0 0 1 0 1 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

1 5 3 1 0 0 1 1 0 0 1 1 1 0 1 0 0 1 1 1 0 0 1 1 1 0 3 10 1 3 2 5 

1 5 4 0 1 0 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 0 3 1 0 0 1 8 1 6 5 6 

1 5 5 1 1 0 1 1 0 0 1 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 

1 5 6 0 0 1 1 1 0 0 1 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 

1 5 7 1 0 1 1 1 0 0 1 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 

1 5 8 0 1 1 1 1 0 0 1 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 

1 5 9 1 1 1 1 1 0 0 1 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 



D E C I M A L 
I N P U T 

P R O M U 2 5 U 7 U 2 4 D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

R A T E F I N E 
T U N E 

V B F O O U T P U T S IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

1 2 4 8 1 6 

F I N E 
T U N E 

10 H z 1 H z 

O U T 
C H 

O U T 
C H 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

0 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 A в с A в с 

1 6 0 0 0 0 0 0 1 0 1 0 0 0 1 1 1 0 1 1 1 1 7 0 0 0 0 N O N E 0 

1 6 1 1 0 0 0 0 1 0 1 1 1 1 1 1 1 0 1 1 1 1 7 1 1 1 7 2 5 6 0 5 

1 6 2 0 1 0 0 0 1 0 1 1 1 1 0 1 1 0 1 0 1 1 6 1 1 1 7 6 4 0 2 1 

1 6 3 1 1 0 0 0 1 0 1 1 1 1 1 0 1 0 1 1 0 1 5 1 1 1 7 3 2 0 4 1 

1 6 4 0 0 1 0 0 1 0 1 0 0 1 1 0 1 0 1 1 0 1 5 0 0 1 4 2 2 4 5 9 

1 6 5 1 0 1 0 0 1 0 1 1 1 1 0 0 1 0 I 0 0 1 4 1 1 1 7 1 6 0 8 3 

1 6 6 0 1 1 0 0 1 0 1 1 0 1 0 0 1 0 1 0 0 1 4 1 0 1 5 1 2 8 1 0 4 

1 6 7 1 1 1 0 0 1 0 1 0 0 1 0 0 1 0 1 0 0 1 4 0 0 1 4 1 1 2 1 1 8 

1 6 8 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 1 0 1 5 0 1 0 2 9 6 1 3 8 

1 6 9 1 0 0 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 3 1 1 1 7 8 0 1 6 6 

1 7 0 0 1 0 1 0 1 0 1 0 1 1 1 1 0 0 1 1 1 0 3 0 1 1 6 72 1 8 4 

1 7 1 1 1 0 1 0 1 0 1 1 0 1 1 1 0 0 1 1 1 0 3 1 0 1 5 64 2 0 7 

1 7 2 0 0 1 1 0 0 1 0 0 1 1 1 0 0 1 1 1 0 3 0 0 1 4 5 6 2 3 7 

1 7 3 1 0 1 1 0 1 0 1 0 1 0 0 0 1 0 1 0 0 1 4 0 1 0 2 4 8 2 7 6 

1 7 4 0 1 1 1 0 1 0 1 1 1 1 0 1 0 0 1 0 1 0 2 1 1 1 7 4 0 3 3 1 

1 7 5 1 1 1 1 0 1 0 1 0 1 1 0 1 0 0 1 0 1 0 2 0 1 1 6 3 6 3 6 8 

1 7 6 0 0 0 0 1 1 0 1 1 0 1 0 1 0 0 1 0 1 0 2 1 0 1 5 3 2 4 1 4 

1 7 7 1 0 0 0 1 1 0 1 0 0 1 0 1 0 0 1 0 1 0 2 0 0 1 4 2 8 4 7 3 

1 7 8 0 1 0 0 1 1 0 1 0 1 0 1 1 0 0 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

1 7 9 1 1 0 0 1 1 0 1 0 1 0 1 1 0 0 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

1 8 0 0 0 1 0 1 1 0 1 1 1 1 1 0 0 0 1 1 0 0 1 1 1 1 7 2 0 6 6 3 

1 8 1 1 0 1 0 1 1 0 1 0 1 1 1 0 0 0 1 1 0 0 1 0 1 1 6 18 7 3 6 

1 8 2 0 1 1 0 1 1 0 1 1 0 1 1 0 0 0 1 1 0 0 1 1 0 1 5 16 8 2 8 

1 8 3 1 1 1 0 1 1 0 1 0 0 1 1 0 0 0 1 1 0 0 1 0 0 1 4 14 9 4 6 

1 8 4 0 0 0 1 1 1 0 1 0 1 0 0 1 0 0 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

1 8 5 1 0 0 1 1 1 0 1 1 1 0 1 0 0 0 1 1 0 0 1 1 1 0 3 10 1 3 2 5 

1 8 6 0 1 0 1 1 1 0 1 1 1 1 1 1 0 0 0 1 1 0 3 1 1 1 7 8 0 1 6 6 

1 8 7 1 1 0 1 1 1 0 1 1 0 1 1 1 0 0 0 1 1 0 3 1 0 1 5 64 2 0 7 

1 8 8 0 0 1 1 1 1 0 1 0 1 0 0 0 1 0 0 0 0 1 4 0 1 0 2 4 8 2 7 6 

1 8 9 1 0 1 1 1 1 0 1 1 1 1 0 1 0 0 0 0 1 0 2 1 1 1 7 4 0 3 3 1 

1 9 0 0 1 1 1 1 1 0 1 0 1 1 0 1 0 0 0 0 1 0 2 0 1 1 6 3 6 3 6 8 

1 9 1 1 1 1 1 1 1 0 1 1 0 1 0 1 0 0 0 0 1 0 2 1 0 1 5 32 4 1 4 



D E C I M A L 
I N P U T 

P R O M U 2 5 U 7 U 2 4 D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

R A T E F I N E 
T U N E 

V B F O O U T P U T S IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

1 2 4 8 1 6 

F I N E 
T U N E 

10 Hz 1 Hz 

O U T P U T S IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

0 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 A в с 

O U T 
C H 

A в с 

O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

1 9 2 0 0 0 0 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 7 0 0 0 0 N O N E 0 

1 9 3 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 7 1 1 1 7 2 5 6 0 5 

1 9 4 0 1 0 0 0 0 1 1 1 1 1 0 1 1 1 1 0 1 1 6 1 1 1 7 6 4 0 2 1 

1 9 5 1 1 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 0 1 5 1 1 1 7 3 2 0 4 1 

1 9 6 0 0 1 0 0 0 1 1 0 0 1 1 0 1 1 1 1 0 1 5 0 0 1 4 2 2 4 5 9 

1 9 7 1 0 1 0 0 0 1 1 1 1 1 0 0 1 1 1 0 0 1 4 1 1 1 7 1 6 0 8 3 

1 9 8 0 1 1 0 0 0 1 1 1 0 1 0 0 1 1 1 0 0 1 4 1 0 1 5 1 2 8 1 0 4 

1 9 9 1 1 1 0 0 0 1 1 0 0 1 0 0 1 1 1 0 0 1 4 0 0 1 4 1 1 2 1 1 8 

2 0 0 0 0 0 1 0 0 1 1 0 1 0 1 0 1 1 1 1 0 1 5 0 1 0 2 9 6 1 3 8 

2 0 1 1 0 0 1 0 0 1 1 1 1 1 1 1 0 1 1 1 1 0 3 1 1 1 7 8 0 1 6 6 

2 0 2 0 1 0 1 0 0 1 1 0 1 1 1 1 0 1 1 1 1 0 3 0 1 1 6 72 1 8 4 

2 0 3 1 1 0 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 0 3 1 0 1 5 6 4 2 0 7 

2 0 4 0 0 1 1 0 0 1 1 0 0 1 1 1 0 1 1 1 1 0 3 0 0 1 4 5 6 2 3 7 

2 0 5 1 0 1 1 0 0 1 1 0 1 0 0 0 1 1 1 0 0 1 4 0 1 0 2 4 8 2 7 6 

2 0 6 0 1 1 1 0 0 1 1 1 1 1 0 1 0 1 1 0 1 0 2 1 1 1 7 4 0 3 3 1 

2 0 7 1 1 1 1 0 0 1 1 0 1 1 0 1 0 1 1 0 1 0 2 0 1 1 6 3 6 3 6 8 

2 0 8 0 0 0 0 1 0 1 1 1 0 1 0 1 0 1 1 0 1 0 2 1 0 1 5 32 4 1 4 

2 0 9 1 0 0 0 1 0 1 1 0 0 1 0 1 0 1 1 0 1 0 2 0 0 1 4 2 8 4 7 3 

2 1 0 0 1 0 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

2 1 1 1 1 0 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 0 3 0 1 0 2 2 4 5 5 2 

2 1 2 0 0 1 0 1 0 1 1 1 1 1 1 0 0 1 1 1 0 0 1 1 1 1 7 2 0 6 6 3 

2 1 3 1 0 1 0 1 0 1 1 0 1 1 1 0 0 1 1 1 0 0 1 0 1 1 6 1 8 7 3 6 

2 1 4 0 1 1 0 1 0 1 1 1 0 1 1 0 0 1 1 1 0 0 1 1 0 1 5 1 6 8 2 8 

2 1 5 1 1 1 0 1 0 1 1 0 0 1 1 0 0 1 1 1 0 0 1 0 0 1 4 14 9 4 6 

2 1 6 0 0 0 1 1 0 1 1 0 1 0 0 1 0 1 1 0 1 0 2 0 1 0 2 12 1 1 0 4 

2 1 7 1 0 0 1 1 0 1 1 1 1 0 1 0 0 1 1 1 0 0 1 1 1 0 3 10 1 3 2 5 

2 1 8 0 1 0 1 1 0 1 1 1 0 0 1 1 0 1 1 1 1 0 3 1 0 0 1 8 1 6 5 6 

2 1 9 1 1 0 1 1 0 1 1 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 

2 2 0 0 0 1 1 1 0 1 1 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 

2 2 1 1 0 1 1 1 0 1 1 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 

2 2 2 0 1 1 1 1 0 1 1 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 

2 2 3 1 1 1 1 1 0 1 1 0 1 0 1 0 0 1 1 1 0 0 1 0 1 0 2 6 2 2 0 8 



D E C I M A L 
I N P U T 

P R O M U 2 5 U 7 U 2 4 D I V I S I O N 
R A T I O 
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V A R I A B L E 
C L O C K 
F R E Q (Hz) 

D E C I M A L 
I N P U T 

R A T E F I N E 
T U N E 

V B F O O U T P U T S IN O U T 
C H 

IN O U T 
C H 

D I V I S I O N 
R A T I O 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

1 2 4 8 1 6 

F I N E 
T U N E 

10 H z 1 Hz 

O U T 
C H 

O U T 
C H 

A P P R O X 
V A R I A B L E 
C L O C K 
F R E Q (Hz) 

0 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 A в с A в с 

2 2 4 0 0 0 0 0 1 1 1 0 0 0 1 1 1 0 0 1 1 1 7 0 0 0 0 N O N E 0 

2 2 5 1 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 1 1 1 7 1 1 1 7 2 5 6 0 5 

2 2 6 0 1 0 0 0 1 1 1 1 1 1 0 1 1 0 0 0 1 1 6 1 1 1 7 6 4 0 2 1 

2 2 7 1 1 0 0 0 1 1 1 1 1 1 1 0 1 0 0 1 0 1 5 1 1 1 7 3 2 0 4 1 

2 2 8 0 0 1 0 0 1 1 1 0 0 1 1 0 1 0 0 1 0 1 5 0 0 1 4 2 2 4 5 9 

2 2 9 1 0 1 0 0 1 1 1 1 1 1 0 0 1 0 0 0 0 1 4 1 1 1 7 1 6 0 8 3 

2 3 0 0 1 1 0 0 1 1 1 1 0 1 0 0 1 0 0 0 0 1 4 1 0 1 5 1 2 8 1 0 4 

2 3 1 1 1 1 0 0 1 1 1 0 0 1 0 0 1 0 0 0 0 1 4 0 0 1 4 1 1 2 1 1 8 

2 3 2 0 0 0 1 0 1 1 1 0 1 0 1 0 1 0 0 1 0 1 5 0 1 0 2 9 6 1 3 8 

2 3 3 1 0 0 1 0 1 1 1 1 1 1 1 1 0 0 0 1 1 0 3 1 1 1 7 8 0 1 6 6 

2 3 4 0 1 0 1 0 1 1 1 0 1 1 1 1 0 0 0 1 1 0 3 0 1 1 6 72 1 8 4 

2 3 5 1 1 0 1 0 1 1 1 1 0 1 1 1 0 0 0 1 1 0 3 1 0 1 5 6 4 2 0 7 

2 3 6 0 0 1 1 0 1 1 1 0 0 1 1 1 0 0 0 1 1 0 3 0 0 1 4 5 6 2 3 7 

2 3 7 1 0 1 1 0 1 1 1 0 1 0 0 0 1 0 0 0 0 1 4 0 1 0 2 4 8 2 7 6 

2 3 8 0 1 1 1 0 1 1 1 0 1 0 0 0 1 0 0 0 0 1 4 0 1 0 2 4 8 2 7 6 

2 3 9 1 1 1 1 0 1 1 1 1 1 1 0 1 0 0 0 0 1 0 2 1 1 1 7 4 0 3 3 1 

2 4 0 0 0 0 0 1 1 1 1 1 1 1 0 1 0 0 0 0 1 0 2 1 1 1 7 4 0 3 3 1 

2 4 1 1 0 0 0 1 1 1 1 0 1 1 0 1 0 0 0 0 1 0 2 0 1 1 6 3 6 3 6 8 

2 4 2 0 1 0 0 1 1 1 1 0 1 1 0 1 0 0 0 0 1 0 2 0 1 1 6 3 6 3 6 8 

2 4 3 1 1 0 0 1 1 1 1 1 0 1 0 1 0 0 0 0 1 0 2 1 0 1 5 3 2 4 1 4 

2 4 4 0 0 1 0 1 1 1 1 0 0 1 0 1 0 0 0 0 1 0 2 0 0 1 4 2 8 4 7 3 

2 4 5 1 0 1 0 1 1 1 1 0 0 1 0 1 0 0 0 0 1 0 2 0 0 1 4 2 8 4 7 3 

2 4 6 0 1 1 0 1 1 1 1 0 1 0 1 1 0 0 0 1 1 0 3 0 1 0 2 2 4 5 5 2 

2 4 7 1 1 1 0 1 1 1 1 0 1 0 1 1 0 0 0 1 1 0 3 0 1 0 2 2 4 5 5 2 

2 4 8 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 1 1 1 1 7 2 0 6 6 3 

2 4 9 1 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 1 1 1 1 7 2 0 6 6 3 

2 5 0 0 1 0 1 1 1 1 1 0 1 1 1 0 0 0 0 1 0 0 1 0 1 1 6 1 8 7 3 6 

2 5 1 1 1 0 1 1 1 1 1 1 0 1 1 0 0 0 0 1 0 0 1 1 0 1 5 1 6 8 2 8 

2 5 2 0 0 1 1 1 1 1 1 1 0 1 1 0 0 0 0 1 0 0 1 1 0 1 5 1 6 8 2 8 

2 5 3 1 0 1 1 1 1 1 1 0 0 1 1 0 0 0 0 1 0 0 1 0 0 1 4 14 9 4 6 

2 5 4 0 1 1 1 1 

I-I 1 1 0 0 1 1 0 0 0 0 1 0 0 1 0 0 1 4 14 9 4 6 

2 5 5 1 1 1 1 1 1 1 1 0 1 0 0 1 0 0 0 0 1 0 2 0 1 0 2 12 1 1 0 4 

2.4.2 1 /2-Octave Control Output Circuits 
(Refer to figure 4.) 

When strapped for 1/2-octave filter control (OF), the 

1/2-octave control output circuits receive parallel bed 
input control signals (from storage registers U29-
U36) and convert them to one-of-eleven 1/2-octave 
control output signals. Frequency ranges of the bands 
and PROM U10 decoding are shown in table 10. 



U38D (J\ U27F ( ц ) и 2 7 д © 

U3A ( х ) 

BCD LOGIC FORMULA 

( А ) 4 0 . 8 0 

0 1 0 О • 4 0 0 

© [ 4 0 • 8 0 : [ 1 0 0 • 4 0 0 ] 

© 2 0 0 - 4 0 0 

© ( 2 0 0 • 4 0 0 ) . 8 0 0 

© ( [ 4 0 • 8 0 ] • [ 1 0 0 • 4 0 0 ] ) • ( 2 0 0 • 4 0 0 ) • 8 0 0 

© ( t 4 0 • 8 0 ] • [ 1 0 0 • 4 0 0 ] ) . ( 2 0 0 • 4 0 0 ) . 8 0 0 

( н ) 2 . 4 . 8 • 1 0 • 2 0 

© 2 • 4 • 8 • 1 0 • 2 0 

© 1 • ( 2 • 4 • 8 •• 1 0 • 2 0 ) 

FREQUENCY RANGE 

=40 THROUGH 99 kHz 

-500 THROUGH 599 kHz 

=540 THROUGH 599 kHz 

=600 THROUGH 799 kHz 

=600 THROUGH 999 kHz 

=540 THROUGH 999 kHz 

=540 THROUGH 999 kHz 

=2 THROUGH 29.999 MHz 

BCD LOGIC FORMULA 

® ([40 • 8 0 ] • [100 +400]) «(200 • 400) «800 . 1 + 2 . 4 . 8 » 10 + 2 0 

© ([40 • 80 ] • [100 • 400] ) • (200 • 400) +800 t 1 • 2 t 4 t 8 ' 10 » 20 

( o ) SAME AS(M) 

© [ ( [ 4 0 • 8 0 ] • [100 40Oj> • (200 400) • 800)} (1 + 2 + 4 + 8 • 10 • 20) 

© (C<200 • 400)» 800] • [1 - (2 • 4 • 8 • 10 • 2 0 ) ] ) • 2 • 4 • 8 • 10 • 20 

® ( C ( 2O0 • 400)* 8001 [1 • (2 • 4 • 8 • 10 • 2 0 ) ] ) t 2 • 4 + 8 + 10 • 20 

P/0 U54 
9 

10 

P/0 U54 
12 

P/0 U54 
14 

© [1 • ( 2 • 4 • 8 • 10 • 2 0 ) 1 • [ ( [ ( 2 0 0 • 4 0 0 ) - » 800] - [1 • ( 2 • 4 • 8 • 10 • 2 0 ) ] ) • 2 • 4 t 8 • 10 • 2 0 ] 

© ( [ ( [ 4 0 • 8 0 ] [ 1 0 0 400]) * < 2 0 0 4 0 0 ) • 8 0 o ] [ 1 • 2 » 4 • в t 10 « 2 0 ] ) + 

-2 THROUGH 29.999 MHz 

=1 THROUGH 1.999 MHz 

© [ (200 4 0 0 ) . 800] • [1 • ( 2 . 4 . 8 > 10 • 2 0 ) ] = 1 6 0 0 THROUGH 1.999 MHz 

0 1 • 2 • 4 . 8 . 10 • 20 =1 THROUGH 29.999 MHz 

( [1 • (2 . 4 • 8 . 10 • 2 0 ) ] • [ ( [ ( 2 0 0 • 4 0 0 ) . 800] - [1 - (2 * 4 • в * 10 * 2 0 ) ] ) . 2 . 4 . 8 * 1 0 . 2 0 ] ) 

© ( [ ( [ 4 0 • 8 0 ] Г1С0 400] ) + (200 400) • 8 0 o ] [ 1 . 2 + 4 . 8 . 10 + 2 0 ] ) . 

( [ 1 ' <T"» 4 • 8 * 10 • 2 0 ) ] • [ ( [ ( 2 0 0 • 4 0 0 ) . вОО] • [1 • (2 • 4 . в * 10 • 2 0 ) ] ) . 2 . 4 . 8 . 1 0 * 2 0 ] ) 

© SAME A S 0 

® SAME A S © 

X X 
® P/0 P  

18 

STRAP INSTALLED FOR 
BAND CONTROL OUTFUT 

Д 
® 

STRAP INSTALLEO 
FOR BAND CONTROL 
OUTPUT/ 

xx © 
20 

BAW 1 
(0 -539 kHz) 

BAND 2 
(540 kHz 1 .599 
MHz) 

влчо з 
(1 .6 MHz-
29.999 MHz) 

NOTE: ALL SIGNALS ARE SHOWN FOR THEIR LOGIC 1 STATE, BAND 
CONTROL OUTPUT ARE LOGIC 0 WHEN ENABLED. 

FREQUENCY RANGE  

=540 kHz THROUGH 29.999 MHz 

=540 kHz THROUGH 29.999 MHz 

( x ) ( [ ( 2 0 0 • 4 0 0 ) . 8 0 0 ] • [ 1 • ( 2 . 4 • 8 • 1 0 * 2 0 ) ] ) • 2 . 4 • 8 • 1 0 . 2 0 

© SAME A S ® 

= 0 THROUGH 539 kHz (BAM) 1) 

=540 THROUGH 999 kHz 

=1.600 THROUGH 29.999 MHz 

=1 .600 THROUGH 29 .999 MHz 

=1.000 THROUGH 1.599 MHz 

* 540 kHz THROUGH 1.599 MHz 

= 540 kHz THROUGH 1.599 MHz 

=540 kHz THROUGH 1 .599 MHz 

=540 kHz THROUGH 1 .599 MHz (BAND 2) 

=1.600 THROUGH 29.999 MHz 

=1 .600 THROUGH 29 .999 MHz (BAND 3) 

TPA-O5B5-0I4 

Band Control Output Circuits 
Figure S 



Table 10. PROM UlO, 1/2-Octave Control. 

B A N D B A N D F R E Q 
R A N G E ( M H z ) 

H E X A D E C I M A L 
I N P U T S 

H E X A D E C I M A L I N P U T S O U T P U T S B A N D F R E Q 
R A N G E ( M H z ) 

H E X A D E C I M A L 
I N P U T S 

1 2 4 8 1 0 2 0 4 0 8 0 1 2 3 4 5 6 7 8 

A D D R E S S I N P U T S 

0 1 2 3 4 5 6 7 

* 1 0 - 0 . 5 5 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
* 2 0 . 5 6 0 - 1 . 5 9 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

* 3 1 . 6 0 0 - 1 . 9 9 9 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

4 2 . 0 0 0 - 2 . 9 9 9 2 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 

5 3 . 0 0 0 - 3 . 9 9 9 3 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 

6 4 . 0 0 0 - 5 . 9 9 9 4 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 

5 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 

7 6 . 0 0 0 - 7 . 9 9 9 6 0 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 

7 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 

8 8 . 0 0 0 - 1 1 . 9 9 9 8 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 

9 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 

1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 

1 1 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 

9 1 2 . 0 0 0 - 1 5 . 9 9 9 12 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

1 3 1 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

14 0 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 

15 1 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 

1 0 1 6 . 0 0 0 - 2 3 . 9 9 9 1 6 0 1 1 0 1 0 0 0 0 0 0 0 0 0 1 0 

1 7 1 1 1 0 1 0 0 0 0 0 0 0 0 0 1 0 

1 8 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 

1 9 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 

2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 

2 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 

2 2 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0 

2 3 1 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0 

1 1 2 4 . 0 0 0 - 2 9 . 9 9 9 2 4 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 1 

2 5 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 1 

2 6 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 1 

2 7 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 1 

2 8 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 

2 9 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 

• B a n d s 1 , 2 , and 3 not s e l e c t e d b y P R O M . 



Refer to figure 4 and table 10 and note that any bed 
frequency that lies between the low frequency of one 
band and the low frequency of the next higher band 
provides the associated 1/2-octave control output 
signal (logic 1 = enabled). 

2.5 Fault and Monitor Circuits (Refer to 
figure 5.) 

The following fault and monitor circuits are included 
in this control card: 

a. Receiver fault signal (logic 1 = fault) is generated 
by a power supply fault (logic 1), a vbfo syn
thesizer fault (logic 1), or a synthesizer fault (logic 
1). A power-on (restored) condition or a power 
supply fault input causes the receiver fault to be 
latched in the fault mode. The power supply fault 
is cleared by changing frequency. The synthesizer 
and vbfo synthesizer faults are cleared when the 
fault is removed. 

b. Receive rf overload indication (logic 1 = overload) 
is generated by a preselector rf overload (logic 1) or 
a receive rf overload (logic 1) input. The +5 V dc 
connected through the diode in the preselector rf 
overload input line is a high-level protector that 
prevents any signal in excess of +5 V dc from be
ing applied to NOR gate TJ37C. 

c. Preselector fault indication (logic 1 = fault) is 
generated by a preselector fault (logic 1) input. The 
+5 V dc connected through the diode in the 
preselector fault input line is a high-level protector 
that prevents any signal in excess of +5 V dc from 
being applied to buffer/driver U3C. 

d. 450-kHz enable (logic 1 = enable) is generated by 
an SSB mode (logic 1) input. 

2.6 Tune Start Circuit (Refer to figure 6.) 

The tune start pulse (ground pulse at Pl-99) is in
itiated by making an operating frequency change 
and/or a change in local-remote status. 

Tune start pulser U15A is a retriggerable, monostable 
multivibrator and holds Pl-99 (through Q14) at 
ground as long as input U15A-4 is constantly chang
ing. Tune start pulse width is a function of R32, C2, 
and the frequency of triggers applied at U15A-4. 

When a local enable signal is initially applied, a tune 
start pulse is supplied at Pl-99. The same is true 
when the local enable signal is initially removed. 

When a local enable signal is not applied (logic 0 

applied), clock inhibit is applied (logic 1), and a 
remote frequency change signal is applied; U16C is 
NANDed and supplies a logic 0 to U18C where it is 
ANDed and supplies a logic 1 to U15B-12. The logic 1 
at U15B-12 causes a single pulse output. The pulse 
from U15B is applied to U15A-5 which supplies a tune 
start pulse output at Pl-99. 

When clock inhibit is applied (logic 1) and vbfo tune is 
not applied (logic 0 applied), a change of the front-
panel tune control produces a local frequency change. 
The movement of the front-panel tune control causes 
the variable clock to be applied to U11A-1. The 
variable clock is ANDed by U11A, applied to and 
ANDed by U11B, and supplied as clock pulses 
through U13D to U15A-4. U15A produces a tune start 
pulse whose duration is controlled by R32, C2, and the 
continuous application of variable clock pulses (these 
continue to be applied until turning of the knob is 
stopped). 

When clock inhibit is logic 0, U2C output is logic 1 and 
U2B output is logic 0 inhibiting U16C, U18C, and 
U15B. The logic 0 from U2B also inhibits U11B. 

2.7 VBFO Tune Circuit (Refer to figure 6.) 

When vbfo tune is logic 1, U17F output is logic 0 and 
U11A output is logic 0 inhibiting U11B. With vbfo at 
logic 1 and clock inhibit at logic 1, U11D and U11C are 
enabled and variable clock pulses applied at U11D-13 
are supplied as vbfo clock pulses out at Pl-85. 

When vbfo tune is logic 1, a logic 1 output is supplied 
as WD1G at Pl-69, and with no WD4 strobe applied a 
logic 0 output is supplied as WD3G at Pl-68. 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the control card are listed in 
the maintenance section of this instruction book. 

3.2 Testing 

The test procedures in table 11 check total perfor
mance of the control card. These test procedures per
mit isolation of a fault to a specific component or cir
cuit when the results are used with the schematic to 
circuit trace the fault. 
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T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup a . R e m o v e top c o v e r of unit c o n t a i n i n g t h e 
c o n t r o l that i s t o b e t e s t e d . 

b . If i n s t a l l e d , r e m o v e p a r a l l e l input . 
p a r a l l e l output , and s e r i a l i n t e r f a c e . 

| N o t e | 

If r e m o v e d , upon c o m p l e t i o n of 
c o n t r o l t e s t i n g , r e i n s t a l l p a r a l l e l 
input , p a r a l l e l output , and s e r i a l 
i n t e r f a c e . 

c . R e m o v e c o n t r o l . I n s t a l l it o n e x t e n d e r 
and p l a c e it in t h e unit . 

d . S e t unit L I N E S E L E C T O R f o r p o w e r 
s o u r c e a v a i l a b l e ( 1 0 0 / 1 1 5 / 2 1 5 / 2 3 0 V a c ) . 

| N o t e | 

E n s u r e that p r o p e r f u s e is i n s t a l l e d 
f o r p o w e r s o u r c e u s e d . 

e . C o n n e c t unit to a v a i l a b l e p o w e r s o u r c e . 

C a u t i o n | 

In t h e f o l l o w i n g p r o c e d u r e s , w h e n 
a p p l y i n g + 5 - V d c o r 0 - V dc (ground) 
to t h e i n d i c a t e d p o i n t s , a p p l y t h e s e 
l e v e l s t h r o u g h a 1 0 0 - o h m o r m o r e 
s e r i e s l i m i t i n g r e s i s t o r . T h e 
+ 5 - V d c s o u r c e s h o u l d b e o b t a i n e d 
f r o m t h e r e c e i v e r p o w e r s u p p l y s o 
that t h e i n t e g r a t e d c i r c u i t s u p p l y 
v o l t a g e s a r e not e x c e e d e d b y t h e 
a p p l i e d l e v e l s . 

2 . I n i t i a l 
outputs 

( C o n t ) 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T t o L C L . 
M O D E t o a n y . 
B A N D W I D T H to a n y . 
D I A L to L O C K . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to ful l c w . 



T E S T P R O C E D U R E N O R M A L IF I N D I C A T I O N 
I N D I C A T I O N IS A B N O R M A L 

2 . (Cont) b . M e a s u r e d c v o l t a g e s b e t w e e n t h e C h e c k a s s o c i a t e d 
f o l l o w i n g p i n s and g r o u n d ( T P l , p o w e r s u p p l y . 
b r o w n ) : 

P l - 4 5 + 1 5 ± 1 . 0 V dc 
P l - 6 5 +5 ± 0 . 5 V dc 
P 1 - 1 1 4 - 1 5 ± 1 . 0 V dc 

c . N o t e f r o n t - p a n e l i n d i c a t i o n s . F R E Q U E N C Y - K H Z C h e c k U 2 9 t h r o u g h 
i s 0 0 0 0 0 . 0 0 0 ( R e f e r U 3 6 , and v a r i a b l e 
to t e s t 9 f o r l o g i c c l o c k c i r c u i t . 
l e v e l s at 0 0 0 0 0 . 0 0 0 ) . 

| N o t e | 

B e c a u s e of 
k e e p - a l i v e 
f e a t u r e , p r e 
v i o u s l y s t o r e d 
F R E Q U E N C Y 
K H Z m a y b e 
in m e m o r y . 

R C V F A U L T i s l i t . C h e c k U 1 5 B , U 1 8 C , 
( l o g i c 1 at P l - 3 ) . U 1 6 C , and v a r i a b l e 

c l o c k c i r c u i t s . 

d . C h e c k dc v o l t a g e at T P 4 ( 3 - s t a t e c o n t r o l ) . N M T 0 . 5 V d c . C h e c k U 1 9 B , U 1 9 C , 
U 1 7 C , U 2 B , U 2 C , 
and a s s o c i a t e d 
c i r c u i t s . 

e . C h e c k dc v o l t a g e at T P 5 ( v a r i a b l e c l o c k ) . N M T 0 .5 V d c . C h e c k U 1 1 B and 
a s s o c i a t e d c i r c u i t s . 

3 . 3 - S t a t e b u f f e r a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 
c o n t r o l 

P W R to o n . 
C O N T to L C L . 
M O D E to any. 
B A N D W I D T H to a n y . 
D I A L to L O C K . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to ful l c w . 

b . A p p l y a g r o u n d to P I - 1 1 3 ( p a r a l l e l 
f r e q u e n c y e n a b l e ) . 

c . M e a s u r e dc v o l t a g e at T P 4 . N M T 0 . 5 V d c . C h e c k U 1 9 C and 
a s s o c i a t e d c i r c u i t . 

d . A p p l y a g r o u n d to P l - 8 4 ( c l o c k inhib i t ) . 

e . M e a s u r e d c v o l t a g e at T P 4 . N L T + 3 . 0 V d c . C h e c k U 2 C , U 2 B , 
U 1 9 B , and a s s o c i a t e d 

(Cont) c i r c u i t . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
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3 . (Cont) f. R e m o v e P l - 8 4 and P l - 1 1 3 g r o u n d s . 

g . C o n n e c t +5 V dc to P l - 1 1 3 . 

h . M e a s u r e dc v o l t a g e at T P 4 . 

i . Set C O N T to R E M ( r e m o v e s + 5 V dc 
f r o m P l - 1 6 , l o c a l e n a b l e ) . 

j . M e a s u r e dc v o l t a g e at T P 4 . 

k . R e m o v e +5 V dc f r o m P l - 1 1 3 . 

N M T 0 . 5 V d c . 

N L T + 3 . 0 V d c . 

C h e c k U 1 9 B a n d 
a s s o c i a t e d c i r c u i t . 

S a m e a s s t e p 3 . h . 

4 . R e c e i v e r faul t 
l a t c h 

( C o n t ) 

a . C o n n e c t an o s c i l l o s c o p e to P l - 9 9 
(tune s t a r t ) . 

b . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to R E M . 
M O D E to a n y . 
B A N D W I D T H to a n y . 
D I A L t o L O C K . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to ful l c w . 

c . A p p l y m o m e n t a r y + 5 V dc to P l - 2 1 
( r e n i o t e f r e q u e n c y c h a n g e ) . 

d . M e a s u r e dc v o l t a g e at P l - 3 ( r e c e i v e r 
faul t i n d i c a t i o n ) . 

e . S e t C O N T to L C L ( a p p l i e s +5 V dc to 
P l - 1 6 , l o c a l e n a b l e ) . 

f. A p p l y a m o m e n t a r y + 5 V dc to P l - 8 6 
( p o w e r s u p p l y f a u l t ) . 

g. M e a s u r e d c v o l t a g e at P l - 3 . 

h . A p p l y + 5 V dc to P l - 3 0 ( r a t e (1 ) ) . 

i . M e a s u r e dc v o l t a g e at P l - 3 . 

j . R e m o v e + 5 V dc f r o m P l - 3 0 . 

N o t e that a tune 
s t a r t p u l s e is 
g e n e r a t e d ( d i s p l a y e d 
o n o s c i l l o s c o p e ) . 

N M T 0 . 5 V dc ( R C V 
F A U L T i n d i c a t o r 
g o e s o u t ) . 

C h e c k U 1 6 C , U 1 8 C , 
U 1 5 , U 1 7 E , Q 1 4 , 
and a s s o c i a t e d 
c i r c u i t . 

C h e c k U 1 6 C , U 1 8 C , 
U 1 5 B , U 1 3 A , U 1 C , 
and a s s o c i a t e d 
c i r c u i t . 

N L T + 3 . 0 V d c ( R C V 
F A U L T i n d i c a t o r 
l i g h t s ) . 

N M T 0 . 5 V dc ( R C V 
F A U L T i n d i c a t o r 
g o e s o u t ) . 

C h e c k U 4 0 A , U 1 C , 
U 1 D , U 2 0 D , and 
a s s o c i a t e d c i r c u i t . 

C h e c k U 1 1 B , U 1 3 A , 
U 1 C , and a s s o c i a t e d 
c i r c u i t . 
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4 . (Cont) k . M e a s u r e dc v o l t a g e at P l - 3 . 

1. A p p l y m o m e n t a r y + 5 V dc to P l - 8 6 . 

m . M e a s u r e dc v o l t a g e at P l - 3 . 

n . A p p l y m o m e n t a r y + 5 V dc to P l - 2 1 
( s e v e r a l t i m e s ) . 

o . M e a s u r e d c v o l t a g e at P l - 3 . 

p . A p p l y a m o m e n t a r y + 5 V dc to P l - 3 0 . 

N M T 0 . 5 V dc ( R C V 
F A U L T i n d i c a t o r 
r e m a i n s o u t ) . 

N L T + 3 . 0 V dc ( R C V 
F A U L T i n d i c a t o r 
l i g h t s ) . 

N L T + 3 . 0 V dc ( R C V 
F A U L T i n d i c a t o r 
r e m a i n s l i t ) . 

S a m e a s s t e p 4 . i . 

S a m e a s s t e p 4 . g . 

C h e c k U 1 8 C and 
a s s o c i a t e d c i r c u i t s . 

5 . W o r d 4 s t r o b e 
r o u t i n g 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T t o a n y . 
M O D E t o S S B / C W . 
B A N D W I D T H to 1 6 . 
D I A L t o L O C K . 
B F O t o F I X . 
A G C to F A S T . 
R F G A I N to ful l c w . 

b . A p p l y + 5 V dc to P l - 7 0 ( w o r d 4 s t r o b e ) . 

c . M e a s u r e d c v o l t a g e at P l - 6 9 ( W D I G ) . 

d . M e a s u r e d c v o l t a g e at P l - 6 8 ( W D 3 G ) . 

e . S e t B F O s w i t c h t o T U N E ( a p p l i e s + 5 V d c 
to P l - 8 2 , vbfo t u n e ) . 

f. M e a s u r e d c v o l t a g e at P l - 6 9 . 

g . M e a s u r e d c v o l t a g e at P l - 6 8 . 

h . R e m o v e +5 V dc f r o m P l - 7 0 and s e t B F O 
s w i t c h t o F I X ( r e m o v e s + 5 V dc f r o m 
P l - 8 2 ) . 

N L T + 3 . 0 V d c . 

N M T 0 .5 V d c . 

N M T 0 .5 V d c . 

N L T + 3 . 0 V d c . 

C h e c k U 4 9 A , U 5 D , 
and a s s o c i a t e d 
c i r c u i t . 

C h e c k U 4 9 A , U 5 A , 
and a s s o c i a t e d 
c i r c u i t . 

S a m e a s s t e p 5 c . 

S a m e a s s t e p 5 d . 
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6 . T u n e s t a r t a . C o n n e c t a n o s c i l l o s c o p e to P l - 9 9 (tune 
s t a r t ) . 

b . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to R E M . 
M O D E t o S S B / C W . 
B A N D W I D T H t o 1 6 . 
D I A L t o L O C K . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N t o fu l l c w . 

c . S e t C O N T s w i t c h to L C L (appl ied + 5 V d c 
to P l - 1 6 . 

d . S e t C O N T s w i t c h to R E M ( r e m o v e s 
+ 5 V dc f r o m P l - 1 6 ) . 

N o t e that a t u n e 
s t a r t p u l s e i s 
g e n e r a t e d ( d i s p l a y e d 
o n o s c i l l o s c o p e ) 
w h e n C O N T s w i t c h 
i s j u s t s w i t c h e d to 
L C L . 

N o t e that a tune 
s t a r t p u l s e i s 
g e n e r a t e d w h e n 
C O N T s w i t c h i s j u s t 
s w i t c h e d t o R E M . 

C h e c k U 1 3 C , U 1 3 D , 
U 1 5 A , Q 1 4 , and 
a s s o c i a t e d c i r c u i t s . 

S a m e a s s t e p 6 . a . 

7 . C o u n t e r 
p a r a l l e l e n a b l e 

a . C o n n e c t an o s c i l l o s c o p e to T P 3 
' ( p a r a l l e l e n a b l e ) . 

b . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to R E M . 
M O D E t o a n y . 
B A N D W I D T H to a n y . 
D I A L t o L O C K . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to fu l l c w . 

c . A p p l y a m o m e n t a r y +5 V dc t o P l - 2 1 
( r e m o t e f r e q u e n c y c h a n g e ) . 

d . R e p e a t a s o f ten a s n e c e s s a r y t o o b t a i n 
a c c u r a t e p u l s e l e n g t h . 

N o t e that a l o g i c 1 
p a r a l l e l e n a b l e 
p u l s e i s g e n e r a t e d 
0 . 5 to 2 . 5 m s l o n g . 

C h e c k U 1 6 C , U 1 8 C , 
U 1 5 B and a s s o c i a t e d 
c i r c u i t s . 
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8 . F a u l t and 
i n t e r f a c e 
c i r c u i t s 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to L C L . 
M O D E to a n y . 
B A N D W I D T H to a n y . 
D I A L to L O C K . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N t o ful l c w . 

b . A p p l y + 5 V dc at P l - 4 9 ( s y n t h e s i z e r 
f a u l t ) . 

M e a s u r e d c v o l t a g e at P l - 3 ( r e c e i v e r 
faul t i n d i c a t i o n ) . 

d . R e m o v e + 5 V dc f r o m P l - 4 9 . 

e . A p p l y + 5 V dc at P l - 1 1 0 (vbfo s y n t h e s i z e r 
f a u l t ) . 

f. M e a s u r e d c v o l t a g e at P l - 3 ( r e c e i v e r 
fault i n d i c a t i o n ) . 

g . R e m o v e +5 V dc f r o m P l - 1 1 0 . 

h . A p p l y + 5 V dc at P l - 3 5 ( p r e s e l e c t o r 
f a u l t ) . 

M e a s u r e d c v o l t a g e at P l - 7 1 ( p r e s e l e c t o r 
fault i n d i c a t i o n ) . 

j . R e m o v e + 5 V dc f r o m P l - 3 5 . 

k . A p p l y + 5 V dc at P l - 1 0 0 ( p r e s e l e c t o r 
r f o v e r l o a d ) . 

1. M e a s u r e dc v o l t a g e at P l - 6 7 (rf o v e r l o a d 
i n d i c a t i o n ) . 

m . R e m o v e + 5 V dc f r o m P l - 1 0 0 . 

n . S e t M O D E s w i t c h t o S S B / C W ( a p p l i e s 
+ 5 V dc to P l - 7 2 , s s b e n a b l e ) . 

o . M e a s u r e d c v o l t a g e at P l - 4 8 ( 4 5 0 - k H z 
e n a b l e ) . 

p . S e t M O D E s w i t c h t o A M ( r e m o v e s +5 
V dc f r o m P l - 7 2 ) . 

N L T + 3 . 0 V d c ( R C V 
F A U L T i n d i c a t o r 
l i g h t s ) . 

N L T + 3 . 0 V dc ( R C V 
F A U L T i n d i c a t o r 
l i g h t s ) . 

N L T + 3 . 0 V dc 
( P R E S E L F A U L T 
i n d i c a t o r l i g h t s ) . 

N L T + 3 . 0 V dc ( R C V 
O V E R L O A D i n d i c a 
t o r l i g h t s ) . 

N L T + 3 . 0 V d c . 

C h e c k U I D , U 2 0 D , 
and a s s o c i a t e d 
c i r c u i t s . 

C h e c k U 3 D , U 2 0 D , 
and a s s o c i a t e d 
c i r c u i t s . 

C h e c k U 3 C , U 3 E , 
and a s s o c i a t e d 
c i r c u i t s . 

C h e c k U 3 7 C , U 3 F , 
and a s s o c i a t e d 
c i r c u i t s . 

C h e c k U 4 9 E , U 4 9 F , 
and a s s o c i a t e d 
c i r c u i t s . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

9 . P a r a l l e l 
f r e q u e n c y 
c o n t r o l 

(Cont) 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to R E M . 
M O D E to S S B / C W . 
B A N D W I D T H to U S B . 
D I A L to L O C K . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to ful l c w . 

b . A p p l y + 5 V dc to P l - 1 1 3 ( p a r a l l e l f r e 
q u e n c y e n a b l e ) . 

c . R e f e r to c h a r t b e l o w t o apply a n y 
p a r a l l e l b e d f r e q u e n c y input to P I . 

d . W i t h any n o t e d b e d f r e q u e n c y input 
a p p l i e d , m o m e n t a r i l y apply + 5 V d c 
t o P l - Z l ( r e m o t e f r e q u e n c y c h a n g e ) . 

e . R e m o v e +5 V dc f r o m P l - 1 1 3 . 

f. R e m o v e a p p l i e d b e d f r e q u e n c y input and 
m e a s u r e dc v o l t a g e s at a l l b e d input 
p i n s . 

Should b e s a m e a s 
noted f r e q u e n c y 
input in s t e p c . 
( F r o n t - p a n e l 
F R E Q U E N C Y K H Z 
i n d i c a t o r s s h o u l d 
i n d i c a t e the a p p l i e d 
b e d f r e q u e n c y input 
of s t e p c . ) 

C h e c k U 2 9 thru 
U 3 6 , U 4 2 t h r u U 4 8 , 
and a s s o c i a t e d 
c i r c u i t s . 

g . R e p e a t s t e p s c , d , e , and f at s e v e r a l 
d i f f e r e n t f r e q u e n c y i n p u t s . 

B C D B C D I N P U T P I N S (Hz) L O G I C I N P U T S F O R 
W T 

1 1 0 1 0 0 l k 1 0 k 1 0 0 k 1 M 1 0 M 
E A C H D I G I T 

C O N N E C T O R P I N P l - ( ) 0 1 2 3 4 5 6 7 8 9 

1 5 0 5 2 5 4 5 6 5 8 6 0 6 2 6 4 0 1 0 1 0 1 0 i—
 

0 1 

2 1 1 5 1 1 7 1 1 9 1 2 1 1 2 3 1 2 5 1 2 7 1 2 9 0 0 1 1 0 0 1 1 0 0 

4 5 1 5 3 5 5 5 7 5 9 6 1 6 3 - 0 0 0 0 1 1 1 1 0 0 

8 1 1 6 1 1 8 1 2 0 1 2 2 1 2 4 1 2 6 1 2 8 - 0 0 0 0 0 0 0 0 1 1 

L o g i c 1 = + 3 . 0 to + 5 . 5 V d c . L o g i c 0 = N M T 0 . 5 V dc ( g r o u n d ) . 
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9 . (Cont) h . A p p l y + 5 V dc to P l - 1 1 3 ( p a r a l l e l 
f r e q u e n c y e n a b l e ) . 

i . A p p l y b e d f r e q u e n c y input f o r 0 0 0 0 0 . 0 0 0 
k H z . 

j . M o m e n t a r i l y apply + 5 V dc t o P l - 2 1 
( r e m o t e f r e q u e n c y c h a n g e ) . 

k . R e m o v e +5 V d c f r o m P l - 1 1 3 . 

1. R e m o v e b e d f r e q u e n c y input . 

m . S e t C O N T s w i t c h to L C L (appl ied + 5 V dc 
to P l - 1 6 , l o c a l e n a b l e ) . 

n . M e a s u r e d c v o l t a g e s at a l l b e d input p i n s . Should b e s a m e a s 
f r e q u e n c y a p p l i e d . 
( F r o n t - p a n e l 
F R E Q U E N C Y K H Z 
i n d i c a t o r s s h o u l d 
i n d i c a t e t h e a p p l i e d 
b e d f r e q u e n c y input . ) 

S a m e a s s t e p 9.f. 

o . R e p e a t s t e p s h t h r u m at e a c h of t h e 
f o l l o w i n g f r e q u e n c i e s : 

1 1 1 1 1 . 1 1 1 
2 2 2 2 2 . 2 2 2 
2 3 3 3 3 . 3 3 3 
2 4 4 4 4 . 4 4 4 
2 5 5 5 5 . 5 5 5 
2 6 6 6 6 . 6 6 6 
2 7 7 7 7 . 7 7 7 
2 8 8 8 8 . 8 8 8 
2 9 9 9 9 . 9 9 9 

1 0 . B a n d d e c o d e r , 
1 / 2 - o c t a v e 
( a p p l i c a b l e 
o n l y w i t h O F 
s t r a p p i n g ) 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to L C L . 
M O D E to S S B / C W . 
B A N D W I D T H to U S B . 
D I A L to F I N E . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to ful l c w . 

(Cont) 

b . R o t a t e T U N I N G k n o b t h r u t h e f r e q u e n c y 
r a n g e of t h e r e c e i v e r . N o t e t h e e x a c t 
f r e q u e n c y that e a c h 1 / 2 - o c t a v e b a n d 
output c h a n g e s ( s e e t a b l e b e l o w ) . 
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1 0 . (Cont) 
B A N D F R E Q U E N C Y R A N G E ( M H z ) L O G I C L E V E L S P I - ( ) C H E C K B A N D F R E Q U E N C Y R A N G E ( M H z ) 

1 8 1 9 2 0 2 2 8 7 2 3 8 8 2 4 8 9 2 5 9 0 

C H E C K 

1 0 . 0 0 0 - 0 . 5 5 9 1 0 0 0 0 0 0 0 0 0 0 Q 4 

2 0 . 5 6 0 - 1 . 5 9 9 0 1 0 0 0 0 0 0 0 0 0 Q 5 

3 1 . 6 0 0 - 1 . 9 9 9 0 0 1 0 0 0 0 0 0 0 0 Q 1 5 

4 2 . 0 0 0 - 2 . 9 9 9 0 0 0 1 0 0 0 0 0 0 0 Q 6 

5 3 . 0 0 0 - 3 . 9 9 9 0 0 0 0 1 0 0 0 0 0 0 Q 7 

6 4 . 0 0 0 - 5 . 9 9 9 0 0 0 0 0 1 0 0 0 0 0 Q 8 

7 6 . 0 0 0 - 7 . 9 9 9 0 0 0 0 0 0 1 0 0 0 0 Q 9 

8 8 . 0 0 0 - 1 1 . 9 9 9 0 0 0 0 0 0 0 1 0 0 0 Q 1 0 

9 1 2 . 0 0 0 - 1 5 . 0 0 0 0 0 0 0 0 0 0 0 1 0 0 Q l l 

1 0 1 6 . 0 0 0 - 2 3 . 9 9 9 0 0 0 0 0 0 0 0 0 1 0 Q 1 2 

1 1 2 4 . 0 0 0 - 2 9 . 9 9 9 0 0 0 0 0 0 0 0 0 0 1 Q 1 3 

L o g i c 1 = + 3 . 0 t o 5 . 5 - V dc ( e n a b l e ) . 
L o g i c 0 = N M T 0 . 5 - V dc ( d i s a b l e ) . 

1 1 . B a n d d e c o d e r , 
s t a n d a r d 
( a p p l i c a b l e 
only w i t h S F 
s t r a p p i n g ) 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to L C L . 
M O D E t o S S B / C W . 
B A N D W I D T H to U S B . 
D I A L t o F I N E . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to fu l l c w . 

b . R o t a t e T U N I N G knob t h r u the f r e q u e n c y 
r a n g e of t h e r e c e i v e r . N o t e t h e e x a c t 
f r e q u e n c y that e a c h s t a n d a r d band output 
c h a n g e s . (See t a b l e that f o l l o w s . ) 

B A N D F R E Q U E N C Y R A N G E ( M H z ) L O G I C LI 
P l - ( 

E V E L S 

) 

C H E C K B A N D F R E Q U E N C Y R A N G E ( M H z ) 

18 1 9 2 0 

C H E C K 

1 0 . 0 0 0 - 0 . 5 3 9 0 1 1 U 5 4 , U 2 3 D 

2 0 . 5 4 0 - 1 . 5 9 9 1 0 1 U 5 4 , U 2 2 A 

3 1 . 6 0 0 - 2 9 . 9 9 9 1 1 0 U 5 4 , U 2 3 A 

L o g i c 1 = o p e n c i r c u i t ( d i s a b l e ) . 
L o g i c 0 = g r o u n d ( e n a b l e ) . 
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1 2 . C l o c k e d a. F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 
f r e q u e n c y 
c o u n t e r , P W R to o n . 
f ine tune C O N T to L C L . 

M O D E t o S S B / C W . 
B A N D W I D T H to U S B . 
D I A L t o F I N E . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to ful l c w . 

b . R o t a t e t h e T U N I N G knob s l o w l y in a . 
c l o c k w i s e d i r e c t i o n . 

c . O b s e r v e f r o n t - p a n e l F R E Q U E N C Y K H Z T h e l o w e s t o r d e r C h e c k v a r i a b l e c l o c k 
d i s p l a y . digi t i s c l o c k e d up at T P 5 . If c l o c k 

and c a r r i e s o v e r to a v a i l a b l e , c h e c k U 2 9 
t h e n e x t h i g h e r d i g i t t h r u U 3 6 . If c l o c k not 
a s t h e T U N I N G k n o b a v a i l a b l e , c h e c k U 2 5 
i s r o t a t e d . and a s s o c i a t e d c i r 

c u i t s . If d i r e c t i o n 
w r o n g , c h e c k input at 
P l - 2 7 . 

d . R o t a t e the T U N I N G k n o b s l o w l y in a 
c o u n t e r c l o c k w i s e d i r e c t i o n . 

e . O b s e r v e f r o n t - p a n e l F R E Q U E N C Y K H Z T h e l o w e s t o r d e r S a m e a s s t e p c . 
d i s p l a y . digi t i s c l o c k e d d o w n 

and b o r r o w s f r o m 
t h e n e x t h i g h e r 
digi t as t h e T U N I N G 
knob i s r o t a t e d . 

f. R e p e a t s t e p b at i n c r e a s e d s p e e d and 
r o t a t e c l o c k w i s e t h r u e n t i r e f r e q u e n c y 
r a n g e p l u s . 

g- O b s e r v e f r o n t - p a n e l F R E Q U E N C Y K H Z S a m e a s s t e p c . S a m e a s s t e p c . 
d i s p l a y . N o t e that w h e n 

hundredths a r e 
c l o c k e d t h r u t h e y 
c a r r y o v e r t o t e n t h s , 
w h e n t e n t h s a r e 
c l o c k e d t h r u t h e y 
c a r r y o v e r to o n e s , 
e t c . W h e n 2 9 9 9 9 . 9 9 
k H z i s c l o c k e d t h r u 
it s t a r t s o v e r at 

(Cont) 0 0 0 . 0 0 k H z . 
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1 2 . (Cont) h . R e p e a t s t e p d at i n c r e a s e d s p e e d and 
r o t a t e c o u n t e r c l o c k w i s e t h r u e n t i r e 
f r e q u e n c y r a n g e p l u s . 

i . O b s e r v e f r o n t - p a n e l F R E Q U E N C Y K H Z 
d i s p l a y . 

S a m e a s s t e p e . 
N o t e that w h e n 
hundredths a r e 
c l o c k e d t h r u t h e y 
b o r r o w f r o m t e n t h s , 
w h e n t e n t h s a r e 
c l o c k e d t h r u they 
b o r r o w f r o m o n e s , 
e t c . W h e n 0 0 0 . 0 0 
k H z i s c l o c k e d t h r u 
it s t a r t s o v e r at 
2 9 9 9 9 . 9 9 k H z . 

S a m e a s s t e p c . 

1 3 . C l o c k e d 
f r e q u e n c y 
c o u n t e r , 
c o a r s e t u n e 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T to L C L . 
M O D E t o S S B / C W . 
B A N D W I D T H to U S B . 
D I A L t o C R S . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N t o ful l c w . 

b . R o t a t e t h e T U N I N G knob s l o w l y in a 
c l o c k w i s e d i r e c t i o n . 

c . O b s e r v e f r o n t - p a n e l F R E Q U E N C Y K H Z 
d i s p l a y . 

T h e 1 0 - k H z d i g i t 
i s c l o c k e d up and 
c a r r i e s o v e r t o t h e 
n e x t h i g h e r d ig i t 
a s t h e T U N I N G k n o b 
i s r o t a t e d . 

C h e c k U 3 4 t h r u U 3 6 
and a s s o c i a t e d 
c i r c u i t s . 

d . R o t a t e t h e T U N I N G k n o b s l o w l y in a 
c o u n t e r c l o c k w i s e d i r e c t i o n . 

e . O b s e r v e f r o n t - p a n e l F R E Q U E N C Y K H Z 
d i s p l a y . 

T h e 1 0 - k H z d i g i t 
i s c l o c k e d d o w n 
and b o r r o w s f r o m 
t h e n e x t h i g h e r 
d ig i t a s t h e T U N I N G 
knob i s r o t a t e d . 

S a m e a s s t e p c . 

(Cont ) 

f. R e p e a t s t e p b at i n c r e a s e d s p e e d and 
r o t a t e c l o c k w i s e t h r u e n t i r e f r e q u e n c y 
r a n g e p l u s . 
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1 3 . (Cont) g . O b s e r v e f r o n t - p a n e l F R E Q U E N C Y K H Z 
d i s p l a y . 

h . R e p e a t s t e p d at i n c r e a s e d s p e e d and 
r o t a t e c o u n t e r c l o c k w i s e t h r u e n t i r e 
f r e q u e n c y r a n g e p l u s . 

i . O b s e r v e f r o n t - p a n e l F R E Q U E N C Y K H Z 
d i s p l a y . 

S a m e a s s t e p c . 
N o t e that w h e n 
10 k H z a r e c l o c k e d 
t h r u , t h e y c a r r y 
o v e r t o 1 0 0 k H z , 
w h e n 1 0 0 k H z a r e 
c l o c k e d t h r u they 
c a r r y o v e r t o 1 M H z , 
e t c . W h e n 2 9 9 9 0 . 0 0 
k H z i s c l o c k e d t h r u 
it s t a r t s o v e r at 
0 0 0 . 0 0 k H z . 

S a m e a s s t e p e . 
N o t e that w h e n 1 0 
k H z a r e c l o c k e d 
t h r u t h e y b o r r o w 
f r o m 1 0 0 k H z , w h e n 
1 0 0 k H z a r e c l o c k e d 
t h r u t h e y b o r r o w 
f r o m 1 M H z , e t c . 
W h e n 0 0 0 . 0 0 k H z is 
c l o c k e d t h r u it 
s t a r t s o v e r at 
2 9 9 9 0 . 0 0 k H z . 

S a m e a s s t e p c . 

S a m e a s s t e p c . 

1 4 . C l o c k e d 
f r e q u e n c y 
c o u n t e r , 
c l o c k inhibi t 

(Cont) 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T t o L C L . 
M O D E to S S B / C W . 
B A N D W I D T H to U S B . 
D I A L t o F I N E . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N t o fu l l c w . 

b . W h i l e r o t a t i n g t h e T U N I N G k n o b and 
o b s e r v i n g t h e F R E Q U E N C Y K H Z 
d i s p l a y , apply g r o u n d t o P l - 8 4 
( c l o c k i n h i b i t ) . 

c . Stop r o t a t i n g t h e T U N I N G k n o b . 

F r e q u e n c y d i s p l a y 
i s c l o c k e d unti l 
+5 V dc i s a p p l i e d 
at P l - 8 4 , w h e n t h e 
c l o c k i n g i s c e a s e d 
and t h e f r o n t -
p a n e l F R E Q U E N C Y 
K H Z d i s p l a y s 0 0 0 . 0 0 . 

C h e c k U 2 C , U 2 B , 
U 1 7 F , U 1 1 A , U 1 1 B , 
and a s s o c i a t e d 
c i r c u i t s . If 
0 0 0 . 0 0 i s not d i s 
p l a y e d c h e c k U 4 2 
t h r u U 4 B and 
a s s o c i a t e d c i r c u i t s . 
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1 4 . (Cont) d . R e m o v e g r o u n d f r o m P l - 8 4 . 

e . O b s e r v e F R E Q U E N C Y K H Z d i s p l a y . F r e q u e n c y l a s t 
d i s p l a y e d , b e f o r e 
+ 5 V dc w a s a p p l i e d 
to P l - 8 4 , s h o u l d 
b e d i s p l a y e d . 

C h e c k U 2 9 t h r u U 3 6 
and a s s o c i a t e d 
c i r c u i t s . 

1 5 . V b f o c l o c k 

(Cont) 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to o n . 
C O N T t o L C L . 
M O D E to S S B / C W . 
B A N D W I D T H to U S B . 
D I A L t o F I N E . 
B F O to T U N E . 
A G C to F A S T . 
R F G A I N t o ful l c w . 

b . R o t a t e t h e T U N I N G knob s l o w l y in a 
c l o c k w i s e d i r e c t i o n . 

c . O b s e r v e f r o n t - p a n e l V B F O O F F S E T H Z 
d i s p l a y . 

d . R o t a t e t h e T U N I N G k n o b s l o w l y in a 
c o u n t e r c l o c k w i s e d i r e c t i o n . 

e . O b s e r v e f r o n t - p a n e l V B F O O F F S E T H Z 
d i s p l a y . 

f. S e t D I A L s w i t c h to C R S . 

g. R o t a t e t h e T U N I N G knob s l o w l y in a 
c l o c k w i s e d i r e c t i o n . 

h . O b s e r v e f r o n t - p a n e l V B F O O F F S E T H Z 
d i s p l a y . 

i . W h i l e r o t a t i n g t h e T U N I N G k n o b and 
o b s e r v i n g t h e V B F O O F F S E T H Z d i s p l a y , 
a p p l y g r o u n d to P l - 8 4 ( c l o c k inhib i t ) . 

T h e t e n s - H z d ig i t 
i s c l o c k e d u p . 
(Note that c a r r y o v e r 
and u p / d o w n 
d i r e c t i o n of t h e 
vbfo f r e q u e n c y i s 
not a funct ion of t h e 
c o n t r o l c a r d ) . 

T h e t e n s - H z d i g i t 
i s c l o c k e d d o w n . 

T h e t e n s - H z d ig i t 
i s c l o c k e d up at 
about t h e s a m e 
s p e e d a s w h e n t h e 
D I A L s w i t c h w a s 
s e t t o F I N E . 

V B F O O F F S E T H Z 
d i s p l a y i s c l o c k e d 
until + 5 V d c i s 
a p p l i e d at P l - 8 4 , 
w h e n t h e c l o c k i n g 
i s c e a s e d and t h e 
V B F O O F F S E T H Z 
d i s p l a y i s l o c k e d 
at t h e l a s t f r e q u e n c y 
d i s p l a y e d . 

C h e c k U 1 1 D , U 1 1 C 
and a s s o c i a t e d 
c i r c u i t s . 

S a m e a s s t e p c . 

C h e c k U 2 5 and 
a s s o c i a t e d c i r c u i t s . 

C h e c k U 2 C , U 2 B , 
U 1 1 C , and a s s o c i a t e d 
c i r c u i t s . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 5 . (Cont) j . S top r o t a t i n g t h e T U N I N G k n o b . 

k . R e m o v e g r o u n d f r o m P l - 8 4 . 

1. O b s e r v e V B F O O F F S E T H Z d i s p l a y . V B F O O F F S E T 
d i s p l a y s h o u l d not 
c h a n g e . 

S a m e a s s t e p i . 

1 6 . K e e p - a l i v e 
c h e c k s 

( C o n t ) 

a . F r o n t - p a n e l c o n t r o l s s e t a s f o l l o w s : 

P W R to off. 
C O N T to L C L . 
M O D E t o S S B / C W . 
B A N D W I D T H to U S B . 
D I A L t o F I N E . 
B F O to F I X . 
A G C to F A S T . 
R F G A I N to ful l c w . 

b . D i s c o n n e c t e x t e r n a l p o w e r f r o m r e a r 
p a n e l . 

c . D i s c h a r g e c a p a c i t o r s С 1 4 , С 1 5 , and С 1 6 
by t e m p o r a r i l y p l a c i n g a s h o r t a c r o s s 
a n y o n e of t h e m . 

d . C o n n e c t + 1 2 - V dc p o w e r s u p p l y to 
e x t e r n a l k e e p - a l i v e ; p o s i t i v e to T B 3 - 4 , 
n e g a t i v e t o T B 3 - 5 . 

e . M e a s u r e dc v o l t a g e at T P 2 . 

f. R e m o v e e x t e r n a l k e e p - a l i v e s u p p l y f r o m 
T B 3 . 

g . R e c o n n e c t e x t e r n a l p o w e r to r e a r p a n e l . 

h . Set P W R s w i t c h o n . 

i . M e a s u r e d c v o l t a g e at T P 2 . 

j . S e t P W R s w i t c h off. 

k . D i s c o n n e c t e x t e r n a l p o w e r f r o m r e a r 
p a n e l . 

1. D i s c h a r g e c a p a c i t o r s C 1 4 , C 1 5 , and C 1 6 . 

m . R e c o n n e c t e x t e r n a l p o w e r t o r e a r p a n e l , 

n . S e t P W R s w i t c h o n . 

+ 4 . 0 to + 7 . 5 V d c . 

+ 4 . 8 t o + 5 . 4 V d c . 

C h e c k C R 3 , Q 1 6 , 
and a s s o c i a t e d 
c i r c u i t . 

C h e c k V R 1 , Q 3 , and 
a s s o c i a t e d c i r c u i t . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

1 6 . (Cont) o . N o t e f r o n t - p a n e l f r e q u e n c y r e a d i n g . 

p . A d j u s t f r o n t - p a n e l T U N I N G knob f o r a 
1 2 3 4 5 . 6 7 k H z f r e q u e n c y r e a d i n g . 

q . S e t P W R s w i t c h off f o r s e v e r a l s e c o n d s . 

r . S e t P W R s w i t c h o n . 

0 0 0 . 0 0 k H z . C h e c k U 2 9 thru 
U 3 6 and a s s o c i a t e d 
c i r c u i t . 

s . N o t e f r o n t - p a n e l f r e q u e n c y r e a d i n g . 12 3 4 5 . 6 7 k H z . C h e c k C 1 4 , C 1 5 , C 1 6 , 
and a s s o c i a t e d 
c i r c u i t . 

t . S e t P W R s w i t c h off. 

u . D i s c o n n e c t e x t e r n a l p o w e r f r o m r e a r 
p a n e l f o r a p p r o x i m a t e l y 3 0 m i n u t e s . 

v . R e c o n n e c t e x t e r n a l p o w e r to r e a r p a n e l . 

w . S e t P W R s w i t c h o n . 

x . N o t e f r o n t - p a n e l f r e q u e n c y r e a d i n g . 12 3 4 5 . 6 7 k H z . S a m e a s s t e p 1 6 . 5 . 

1 7 . T e s t c o m p l e t e a . S e t P W R s w i t c h off. 

b . D i s c o n n e c t e x t e r n a l p o w e r f r o m r e a r 
p a n e l . 

c . R e m o v e c o n t r o l f r o m e x t e n d e r and 
e x t e n d e r f r o m unit . 

d . R e i n s t a l l c o n t r o l in unit . 

e . If r e m o v e d in s e t u p , r e i n s t a l l p a r a l l e l 
i n p u t , p a r a l l e l output , and s e r i a l 
i n t e r f a c e . 

f. R e i n s t a l l top c o v e r of unit . 



4. ALIGNMENT/ADJUSTMENT 

4.1 Tuning Control 

4.1.1 100-Hz Tuning Control 

To provide 100-Hz tuning control, straps on the con
trol must be positioned as shown in figure 7. 

4.1.2 10-Hz Tuning Control 

To provide 10-Hz tuning control, straps on the control 
must be positioned as shown in figure 7. 

4.2 RF Filter Control 

4.2.1 Standard Filters 

To provide rf filter control when using standard rf 
bandpass, filtering, straps on control must be 
positioned as shown in figure 8. 

4.2.2 112-Octave Filtering 

To provide rf filter control when using 1/2-octave 
filtering, straps on control must be positioned as 
shown in figure 8. 

5. REPAIR 

Repair of the control card is accomplished using stan
dard maintenance and planar card repair procedures. 
Refer to the maintenance section of this instruction 
book for planar card repair procedures. 

6. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram, figure 
9. The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion are listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points to the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

COLLINS 
CIRCUIT C A R D / P A R T L A T E S T 
S U B A S S E M B L Y N U M B E R E F F E C T I V I T Y 

Control 638-6065-001 R E V D 



Т Р А - 0 8 4 9 - 0 1 9 

Strapping for Tuning Control 
Figure 7 



ТРА-0850-019 

Strapping for Rf Filter Control 
Figure 8 



TPA-0903-0I4 



PARTS LIST PARTS LIST (Cont) 

REF 
DES DESCRIPTION 

COLLINS 
PART 
NUMBER 

USABLE 
ON 
CODE 

REF 
DES DESCRIPTION 

C R 1 . C R 2 
CR3 
CR4 
C R S - с т г 
C R 1 3 -
C R 1 5 

ci .cz 
C 3 
C 4 
C 5 
C 6 - C 1 2 
C 1 3 
C 1 4 - C 1 6 
C 1 7 - C 1 9 

его 
C 2 1 
Q l 
4 2 
Q 3 
Q 4 - Q 1 3 
014 
Q 1 S 
Q 1 6 
R l 

кг 
R 3 
R 4 
R 5 
R 6 
R 7 
R 8 - R 1 1 
R 1 2 
R 1 2 
R 1 J 
R 1 3 
R 1 4 
R 1 4 
R 1 5 
R 1 6 
R 1 7 . R 1 8 
R 1 9 
R 2 0 
R 2 0 
R 2 1 
R 2 1 

R 2 2 
R 2 3 . R 2 4 
R 2 5 . R 2 6 
R 2 7 , R 2 S 
R 2 9 

R 3 0 
R 3 1 

R 3 2 
R 3 3 . R 3 4 
R 3 5 - R 3 7 
R 3 8 - R 4 7 
R 4 8 
R 4 9 
R 5 0 
R 5 I 
P 5 2 - R 5 5 
R S 6 . R 5 7 

R58 
T P 1 
T P 2 
T P S 
T P * 

T P 5 
Ul 
иг 
из 
U 4 

и; 
U 6 
U 7 
ua 
U 9 
U 1 0 
U l l 
U 1 2 
U 1 3 
U 1 4 
U 1 5 
U 1 6 
U 1 7 
U 1 8 

U 1 9 . U 2 0 

U 2 1 

иг г 
игз 
иг* 
U C 5 

CONTROL 
SEMICOND OEVICE 1N4454 
SEMICOND DEVICE 1H3070 
SEMICOND OEVICE 1N4454 ( A l l 
SEHICONO OEVICE 1N4454 
CAPACITOR,FXO CER OIEL, O.OIUF, 

638-6065-001 
353-3644-010 
353-3083-000 
353-3644-010 
353-3644-010 

10/., 100V ( A l l 913-5019-200 

CAPACITOR.FXD ELCTLT, 2.2UF, 10/., 20V 
CAPACITOR,FXO CER DIEL, 1000PF, IOZ. 200V 
CAPACITOR,FXD ELCTLT, 2.2UF, 10'/., 20V 
CAPACITOR.FXD MICA DIEL, 68PF, 5Z, 50V 
CAPACITOR.FXD CER DIEL, O.OIUF, IOZ, 100V 
CAPACITOR,FXO ELCTLT, 22UF, 10Z, 15V 
CAPACITOR.FXO ELCTLT, 330UF, PORM20X, 20V 
CAPACITOR,FXD CER DIEL, O.OIUF, IOZ, 100V 
CAPACITOR,FXD ELCTLT, 22UF, IOZ, 15V 
CAPACITOR.FXD ELCTLT, 15UF, IOZ, 20V 
TRANSISTOR 2X4091 
TRANSISTCR 2N2222A 
TRANSISTOR гнггггА 
TRANSISTOR 2N2907A 
TRANSISTOR гыггггА 
TRANSISTDR 2N2907A 
TRANSISTOR 2N409KA11 
RESISTOR.FXD CMPSN. 470K, IOZ, 1/8U 
RESISTOR.FXD CMPSN, 100K, IOZ, 1/8U 
RESISTOR.FXD CMPSN, 47K, IOZ. i/4W 
RESISTOR.FXD CMPSN, 4 Ж , IOZ. 1/4H 
RESISTOR.FXD FILM, 88.7K. 1Z, 1/8W 
RESISTOR,FXD FILM, 178K, 1Z, 1/8И 
RESISTOR.FXD CMPSN, 47K, IOZ, 1/4H 

1MEG0, IOZ, 1/8И 
IOK, IOZ, 1/4U ( A l l 
27K. IOZ, 1/4W 
47K. IOZ, 1/4U ( A I ) 
33K, IOZ, 1/4H 
0.10MEGO. IOZ, 1/4W (AI) 
47K, IOZ. 1/4W 
0.10MEGO, IOZ, 1/4И 
1MEG0, IOZ, 1/4M 

RESISTOR.FXD CMPSN, 
RESISTOR.FXO CMPSN, 
RESISTOR,FXD CMPSN» 
RESISTOR.FXD CMPSN. 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR•FXD CMPSN, 
RESISTOR.FXD CMPSH, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXO CMPSN, 0.47MEGO, IOZ, 1/4W 
RESISTOR.FXD CMPSN, 1MEG0. IOZ, 1/4W 
RESISTOR.FXD CMPSN, 22K, IOZ, 1/4Ы ( A I ) 
RESISTOR.FXD CMPSN, IOK, IOZ. 1/4H 
RESISTOR,FXD CMFSN, 560 OHMS, IOZ, 1/2H ( A I ) 
RESISTOR.FXD CMPSN, 6.8K, IOZ, 1/2M 
RESISTOR.FXD CMPSN, 3 3 OHMS, IOZ, 1/4И 
RESISTOR.FXD CMPSN, 1KEG0, IOZ, 1/4И 
RESISTOR.FXD CMPSN, 0.47MEGO, IOZ, 1/4И 
RESISTOR.FXD CMPSN, 0.22MEGO, IOZ, 1/4U 
RESISTOR»FXO 1.5K. IX, 1H 
RESISTOR,FXD CMPSN. 2.2K, IOZ, 1/4H 

15K, IOZ, 1/4Ы 
0.22HEGO. IOZ, 1/4U 
470K, IOZ, 1/SU 
22K, IOZ, 1/8M 
г .гк , i o z , 1/4N 
1.5K. IOZ, 1/2U 

1Z, 1U 

RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR.FXD CMPSN, 
RESISTOR»FXD CMPSN. 
RESISTOR.FXD 1 . 5 K , 

RESISTOR.FXD CMPSN, 1 . 5 K , IOZ, 1/ 2 M 
RESISTOR,FXD 1 . 5 K , 1Z, 1W 
RESISTOR.FXD CMPSN, 1 . 5 K , IOZ, 1 / 2 U 
RESISTOR,FXD 1 . 5 K , 1Z, 1H 
RESISTOR.FXD CMPSN, 0.10HEGO. 10Z> 1 
JACK,TIP BRN 
JACK,TIP REO 
JACK.TIP ORN 
JACK.TIP YEL 
JACK,TIP GRN 
INTEGRATEO CIRCUIT 4001BPC 
INTEGRATEO CIRCUIT 4011BPC 
INTEGRATEO CIRCUIT F4049BPC 
INTEGRATEO CIRCUIT 4013SPC 
INTEGRATED CIRCUIT 4001BPC 
INTEGRATEO CIRCUIT 404C8PC 
INTEGRATED CIRCUIT F4051PC 
INTEGRATED CIRCUIT MC14071BCP 
INTEGRATED CIRCUIT 4050BPC 
FROM, BAUD DECODER 
INTEGRATED CIRCUIT MC14081BCP 
RESISTOR NTWK 1M, 5Z, 1.25H PKG 
INTEGRATEO CIRCUIT МС14070БСР 
INTEGRATED CIRCUIT 4016BPC 
INTEGRATED CIRCUIT MC14528BCP 
INTEGRATED CIRCUIT 4011BPC 
INTEGRATED CIRCUIT MC14Q69UBPC 
INTEGRATED CIRCUIT 4001BPC 
INTEGRATED CIRCUIT 4011BFC 
INTEGRATED CIRCUIT MC140188CP 
INTEGRATED CIRCUIT 4011BPC 
INTEGRATED CIRCUIT F4049BPC 
INTEGRATED CIRCUIT F4051PC 
PROM,RATE DECODER (AZ) 

184-9086-430 
913-4018-000 
184-9086-430 
912-4141-330 
913-5019-200 
184-9086-310 
184-9117-040 
913-5019-200 
184-9036-310 
184-9086-490 
352-0759-010 
352-0661-020 
352-0661-020 
352-0551-010 
352-0661-020 
352-0551-010 
352-0759-010 
745-2437-000 
745-2413-000 
745-0809-000 
745-0809-000 
705-3605-930 
705-1104-000 
745-0809-000 
745-2449-000 
745-0785-000 
745-0800-000 
745-0809-000 
745-0803-000 
745-0821-000 
745-0809-000 
745-0821-000 
745-0857-000 
745-0845-000 
745-0857-000 
745-0797-000 
745-0785-000 
745-1342-000 
745-1387-000 
745-0695-000 
745-0857-000 
745-0845-000 
745-0833-000 
747-1499-591 
745-0761-000 
745-0791-000 
745-0833-000 
745-2437-000 
745-2389-000 
745-0761-000 
745-1359-000 
747-1499-591 
745-1359-000 
747-1499-591 
745-1359-000 
747-1499-591 
745-0821-000 
360-0484-070 
360-0484-020 
360-0484-050 
360-0484-060 
360-0484-040 
351-8159-320 
351-8159-340 
351-8159-210 
351-8159-110 
351-8159-320 
351-8159-240 
351-8227-010 
351-8287-010 
351-8159-220 
614-0133-013 
351-8287-030 
350-4030-150 
351-8407-010 
351-8159-070 
351-8421-020 
351-8159-340 
351-8287-080 
351-8159-320 
351-8159-340 
351-8253-010 
351-8159-340 
351-6159-210 
351-6227-010 
614-0133-010 

U25 PROM,RATE DECODER 
U26 RESISTOR NTWK 100K, SZ, 1.25W PKG 
U27,U28 INTEGRATED CIRCUIT F4049BPC 
U29-U36 INTEGRATED CIRCUIT CD4510BCN 
U37 INTEGRATED CIRCUIT 4001BPC 
U38 INTEGRATEO CIRCUIT MC14071BCP 
U39 INTEGRATED CIRCUIT MC14081BCP 
U40 INTEGRATED CIRCUIT 4025BPC 
U41 INTEGRATEO CIRCUIT 4050BPC 
U42-U44 INTEGRATED CIRCUIT MC14503BCP 
U45 RESISTOR NTWK 1M, 5Z, 1.25W PKG 
(J46 INTEGRATED CIRCUIT KC14503BCP 
U47 RESISTOR NTWK 1M, 5Z, 1.25W PKG 
U48 INTEGRATED CIRCUIT MC14503BCP 
U49 INTEGRATED CIRCUIT F4049BPC 
U50 INTEGRATEO CIRCUIT MC14071BCP 
U51 INTEGRATED CIRCUIT MC14081BCP 
U52 RESISTOR NTWK 1M, 5Z, 1.25W P K G 
U53 RESISTOR NTWK FILM, I5K, ZX, 1W 
U54 INTEGRATED CIRCUIT CA3081 
U55 RESISTOR NTWK FILM, 15K, ZY., 
U56 INTEGRATED CIRCUIT CA3081 
U57.U5B RESISTOR NTWX FILM, 15K. 2Z, 
U59 INTEGRATED CIRCUIT CA3081 
U60 RESISTOR NTWK FILM, 15K, 2Z, 
U61-U63 INTEGRATEO CIRCUIT MC140698CP 
VR1 SEMICOND OEVICE 1N4627(A1) 
*VRZ SEMICOND DEVICE IN4104 
VR3 SEMICOND DEVICE 1N462S ( A 1 ) 
VR4 SEMICOND DEVICE 1N758AIA1) 

1H 

1W 

1H 

COLLINS 
PART 
NUMBER 

USABLE 
ON 
CODE 

REVISION 
IDENT 

614-0133-012 
350-4030-130 
351-8159-210 
351-8497-010 
351-8159-320 
351-8287-010 
351-8287-030 
351-8159-370 
351-8159-220 
351-8490-010 
350-4030-150 
351-8490-010 
350-4030-150 
351-8490-010 
351-8159-210 
351-8287-010 
351-8287-030 
350-4030-150 
350-4046-770 
351-7802-020 
350-4046-770 
351-7802-02» 
350-4046-770 
351-7802-020 
350-4046-770 
351-8287-080 
353-3591-510 
353-3591-060 
353-3591-490 
353-2724-000 

MODIFICATION HISTORY 

D E S C R I P T I O N O F REVISION A N D 
R E A S O N F O R C H A N G E EFFECTIVITY 

External KAV (keep-alive voltage) circuit changed. REV A 
Circuit was aa shown In diagram below. and above 
Deleted: 
CR4, 1N4454 
C22, 0.01 (iF. 
Q16, 2N4091. 
R4,47 kfj. 
R7, 47 kfl 
VR1.1N4627. 
VR3,1N4625. 
VR4,1N758A. 

Changed: 
Q3 from 2N3700 to 2N2222A. 
R12from10kflto27kf). 
R13from47k(lto33k(l. 
R14from100ktlto47kQ. 
R20from22kQto10kQ. 
R21 from 560 fl to 6800 0. 
Added: 
CR13,1N4454. 
CR14,1N4454. 
CR15,1N4454. 

Changed PROM U25 (Tuning Rate Decoder) from REV С 
614-0133-01010614-0133-012. and above 

E X T E R N A L KAV C I R C U I T 
P R I O R T O REV A . 

1 N 4 4 5 4 у R 1 7 U 1 7 D 

T T 2 2 



•5 V DC 
IN 

VFBO TUNE 
(1=ENABLE) 

№4 S T R B 

CLK INH 

GND 

-15 V DC 
IN 

RESERVED 

2 

RATE \ 4 
8 

J 6 
FINE TUNE 

P/O P1 

65 

82 

84 

1 

130 

112 

I — U19B-5<2) 
P/0 PI 

C3 C7 -TC8 C9 C10 C12 
Ю ĴJ- 0.1 ^ 0 . 1 T̂J" 0.1 T̂J1 0.1 ^ 0.1 

•5 V DC 

TPl 

V 

T 
-15 V DC 

T - v C21 
i 15 

10 T15 

:• U52D^U52C^U52B^U52J^U52K^U52R 

•5 VDC 

•5 V DC-

ИТ 64 ^ 
j — 1 0 Hz 

- o -

R33 
10 Hz 1 

V A -

WT 128 b-= 
, n 7 I 
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NOTES: 
(b) UNLESS OTHERWISE SPECIFIED; RESISTANCE VALUES ARE IN OHMS AND CAPACITANCE VALUES 
— ARE IN MICROFARADS. 

<D FARTlAL REFERENCE DESIGNATIONS ARE SHOWN; FOR COMPLETE DESIGNATION, 
UNIT AND/OR ASSEMBLY DESIGNATION. 

PREFIX WITH 

U12, U45, U47, 1)52(1 M) 
U26 (100 k) 

U53, U55, U57 
U58, U60I15 k) 

W H I—W\r 

W H ( — v w -

'WV-e-^WVr 

2̂  

4_ 

6_ 

8. 

10 

(4) NONSTANDARD ABBREVIATION 

KA-KEEP ALIVE 

MICROCIRCUIT INFORMATION 

и 
N0. TYPE 

FWR (V 0C> 
SPARE 
SECTIONS 

и 
N0. TYPE •5 

•5 
KA GND 

SPARE 
SECTIONS 

U1 F4001BPC 14 7 
U2 F4011BPC 14 7 D 

из F4049BPC 1 8 

U4 F4013BFC 14 7 В 

U5 R4C01BPC 14 7 

U6 F4040BPC 16 8 

U7 F4C51PC 16 7,8 

U8 MCI4Q71BCP 14 7 

U9 F4C5CPC 1 8 

U10 74S471 20 10 

U11 MCI 4081BCP 14 7 

U12 NOTE 3 16 F, J , L, M.N 

U13 MCI4C7QBCP 14 7 В 

U14 F4016BPC 14 7 

U15 MCI4528BCP 16 8 
U16 F4011BPC 14 7 

U17 MCI4069BCP 14 7 

U18 F4001BTC 14 7 

U19 F4011BPC 14 7 

U20 F4011BPC 14 7 A 

U21 MCI4018BCP 16 

со 

U22 F4011BPC 14 7 

U23 F4Q49BPC 1 8 

U24 F4051PC 16 7, 8 

U25 74S471 20 10 

U26 NOTE 3 16 

U27 F4049BPC 1 8 

U28 F4049BPC 1 8 

U29 CD4510BCN 16 8 

изо CD45103CN 16 8 

U31 CD45103CN 16 8 

U32 CD451OBCN 16 8 

PWR (V DC) 
U •5 SPARE 
N0. TYPE •5 KA GND SECTIONS 

U33 CD45103CN 16 8 
U34 C04510BCN 16 

CO
 

U35 CD4510BCN 16 8 

U36 CD451OBCN 16 8 

U37 F4001BPC 14 7 

U38 MCI4071BPC 14 7 
U39 MCI4081BCP 14 7 

U40 F4025BPC 14 7 
U41 F4050PC 1 8 

IJ42 MCI4503BCP 16 

CO
 

U43 MCI4503BCP 16 8 

U44 MCI4503BCP 16 

CO
 

U45 NOTE 3 16 J, L, N 

!J46 MCI4503BCP 16 8 

U47 NOTE 3 16 H 
U48 MCI 45 (BBC P 16 8 

U49 F4049BPC 1 8 

050 MCI 4071BCP 14 7 

U51 MCI4081BCP 14 7 

U52 NOTE 3 16 

U53 N0TE3 

U54 CA3C81 5' 

U55 NOTE 3 

U56 CA3031 5 

U57 NOTE 3 A 

U58 NOTE 3 

U59 CA3081 5 

U60 NOTE 3 A 

U61 MCI4C69BCP 14 7 

U62 MCI4069BCP 14 7 
U63 MCI4069BCP 14 

* PROM, BAND DECODER, PROGRAMMED PN 6I4 - OI33 -OI3. 
* * PROM, TUNING RATE DECODER, PROGRAMMED PN 6 I 4 - 0 I 3 3 - OI2. 



Parallel Input 
(635-0751-001, -002) 

Rockwell 
International 

instructions 
COLLINS TELECOMMUNICATIONS PRODUCTS DIVISION 

Printed in USA 

1. DESCRIPTION 

Parallel Input 635-0751-001, -002, shown in figure 1, 
is a 2-layer planar card with a 130-pin (2 layers, 65 
pins each) edge-on connector. All test points are 
mounted at the top edge of the card for easy access 
with the card installed in the unit. 

2 . PRINCIPLES OF OPERATION 

2.1 General 

The parallel input card consists of two primary cir
cuits: sixteen 8-channel multiplexers, and five gate 
generators. Each multiplexer receives up to eight in
puts developed by the unit front panel controls. Ad
dress bits, from the serial interface card, select in
dividual inputs for transfer to the single output from 
the multiplexer. These address bits are developed 
from word gate signals produced by the gate genera
tor circuits. 

523-0767949-002211 О = 
2nd Edition, 1 June 1978 tn Z H 

2.2 Multiplexers 

The multiplexers are integrated circuits functioning 
as 8-channel data selectors. (Refer to figure 2 for a 
block diagram and truth table of the component.) 
Note, from reference to the schematic diagram, figure 
5, that the circuit arrangement is two sections of 
eight multiplexers each. The MX8 input selects the ac
tive section. When at a logic 1 level, the disable input 
of the multiplexer keeps the output at a high im
pedance. A logic 0 input allows the output to be 
developed from the eight input lines. Inverter U10F 
keeps one section disabled while the other is enabled. 

The M X 1 , M X 2 , and MX4 i n p u t s , appl ied 
simultaneously to all multiplexers, controls which of 
the eight input signals to each multiplexer is coupled 
to the output line. (Refer to the truth table of figure 
2.) The resulting output signals from the eight mul
tiplexers are eight data bits of the control word for 

О 
О 
ГО 
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8-Channel Data Selector МСЦ512 
Figure 2 

the unit under control. These data bits are coupled to 
the serial interface card for parallel-to-serial conver
sion, word formation, and application to the control 
bus. 

2.3 Gate Generators 

When a front panel control is switched to a different 
position, a gate signal is developed by one of five gate 
generators. Each of these generator circuits is two 
multivibrators that develop a single output pulse. The 
output is a word or address gate signal applied to the 
serial interface card. 

The two multivibrators are connected in series. (Refer 
to the schematic diagram, figure 5.) An input pulse 
to the first multivibrator causes an output pulse from 
that multivibrator of about 0.1 second width. 

The output pulse from the first multivibrator is the 
input to the second multivibrator. The second circuit 
does not trigger until the end (l-to-0 transition) of the 
first output pulse. This delay gives time for switch 
settling into the final position selected. 

The output from the second multivibrator is a 0.1-
millisecond pulse for the word gates and a 10-
microsecond pulse for the address gate. Figure 3 
shows a block diagram and timing waveforms for the 
multivibrators used in the word and address gate 
generator circuits. 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the parallel input are listed 
in the maintenance section of this instruction book. 

3.2 Testing 

The test procedures in table 1 check total perfor
mance of the parallel input. These test procedures 
permit isolation of a fault to a specific component or 
circuit when the results are used with the schematic 
to circuit trace the fault. 
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T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup | Note | 

T h e s e t e s t i n g and t r o u b l e s h o o t i n g p r o 
c e d u r e s a r e b a s e d on u s i n g a c o n t r o l 
unit and an a s s o c i a t e d l o c a l unit . T h e 
m o s t e f f e c t i v e m e t h o d of t e s t i n g and 
t r o u b l e s h o o t i n g i s o b t a i n e d b y i n s t a l l 
ing the q u e s t i o n a b l e p a r a l l e l input in 
the c o n t r o l unit . 

D u r i n g t h e s e t e s t s w h e n a c o n t r o l unit 
i s r e f e r r e d t o it i s a r e c e i v e r - e x c i t e r 
c o n t r o l , an e x c i t e r c o n t r o l , o r a r e 
c e i v e r c o n t r o l . W h e n a l o c a l unit i s 
r e f e r r e d to it i s a r e c e i v e r - e x c i t e r , 
an e x c i t e r , o r a r e c e i v e r . 

a . R e m o v e top c o v e r of unit c o n t a i n i n g p a r a l 
l e l input to b e t e s t e d . 

b . R e m o v e p a r a l l e l input . I n s t a l l it on an 
e x t e n d e r c a r d and p l a c e it in the c o n t r o l 
unit . 

c . S e t c o n t r o l unit and l o c a l unit L I N E 
S E L E C T O R s w i t c h e s to 1 1 5 V . 

d . C o n n e c t c o n t r o l unit and l o c a l unit to 1 1 5 -
V a c p o w e r s o u r c e and s e t p o w e r o n . 

e . M e a s u r e d c v o l t a g e s , on the c a r d u n d e r 
t e s t , b e t w e e n the f o l l o w i n g p i n s and g r o u n d 
( T P l , b r o w n ) : 

P I - 4 5 
P l - 6 5 
P l - 1 1 4 

f. S t r a p l o c a l unit f o r a d d r e s s 0 . 

g . C o n n e c t l o c a l unit to c o n t r o l unit . 

+ 1 5 ± 1 . 0 V d c . 
+5 ± 0 . 5 V d c . 
- 1 5 ± 1 . 0 V d c . 

2 . W o r d and 
a d d r e s s g a t e s 

(Cont) 

a . C o n n e c t o s c i l l o s c o p e to T P 2 ( r e d ) . 

b . S e t c o n t r o l unit K E Y s w i t c h to L O C K and 
n o t e o s c i l l o s c o p e . 

c . S e t c o n t r o l unit K E Y s w i t c h to N O R M and 
n o t e o s c i l l o s c o p e . 

d . C o n n e c t o s c i l l o s c o p e to T P 3 ( o r a n g e ) . 

e . S e t c o n t r o l unit P A P W R s w i t c h to S T B Y 
and n o t e o s c i l l o s c o p e . 

f. S e t c o n t r o l unit P A P W R s w i t c h to O F F 
and n o t e o s c i l l o s c o p e . 

g . C o n n e c t o s c i l l o s c o p e to T P 4 ( y e l l o w ) . 

A l o g i c l e v e l 1 , 1 0 0 -
p,s ( n o m i n a l ) p u l s e . 

S a m e a s s t e p b . 

A l o g i c l e v e l 1 , 1 0 0 -
L I S ( n o m i n a l ) p u l s e . 

S a m e a s s t e p e . 

C h e c k U 2 A , U 2 B , and 
a s s o c i a t e d c i r c u i t . 

S a m e a s s t e p b . 

C h e c k U 3 A , U 3 B , and 
a s s o c i a t e d c i r c u i t . 

S a m e a s s t e p e . 
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2 . W o r d and 
a d d r e s s g a t e s 
(Cont) 

h . R o t a t e e a c h c o n t r o l unit F R E Q U E N C Y K H Z 
t h u m b w h e e l and n o t e o s c i l l o s c o p e w h e n 
c h a n g i n g p o s i t i o n s . 

i . C o n n e c t o s c i l l o s c o p e to T P 5 ( g r e e n ) . 

A l o g i c l e v e l 1 , 1 0 0 -
ixs ( n o m i n a l ) p u l s e . 

C h e c k U 1 A , U 1 B , and 
a s s o c i a t e d c i r c u i t . 

j . S e t c o n t r o l unit M O D E s w i t c h to e a c h m o d e 
p o s i t i o n and n o t e o s c i l l o s c o p e when 
c h a n g i n g p o s i t i o n s . 

A l o g i c l e v e l 1 , 1 0 0 -
fxs ( n o m i n a l ) p u l s e . 

C h e c k U 5 A , U 5 B , and 
a s s o c i a t e d c i r c u i t . 

k . C o n n e c t o s c i l l o s c o p e to P l - 8 8 . 

1. R o t a t e c o n t r o l unit A D D R E S S s w i t c h and 
n o t e o s c i l l o s c o p e w h e n c h a n g i n g p o s i t i o n s . 

A l o g i c l e v e l 1 , 1 0 0 -
L I S ( n o m i n a l ) p u l s e . 

C h e c k U 4 A , U 4 B , and 
a s s o c i a t e d c i r c u i t . 

m . C o n n e c t + 5 - V d c input to P I - 6 6 . 

n . C h e c k v o l t a g e l e v e l s at : 

T P 2 
T P 3 
T P 4 
T P 5 

N L T + 4 . 0 V d c . 
N L T + 4 . 0 V d c . 
N L T + 4 . 0 V d c . 
N L T + 4 . 0 V d c . 

C h e c k C R 1 . 
C h e c k C R 2 . 
C h e c k C R 4 . 
C h e c k C R 3 . 

o . R e m o v e + 5 V dc f r o m P l - 6 6 . 

| Note | 

T e s t s 3 t h r o u g h 1 8 a r e output t e s t s . D u r i n g a l l of t h e s e t e s t s s e r i a l i n t e r f a c e c a r d A 1 3 i s r e m o v e d f r o m unit 
u n d e r t e s t and m u x inputs a r e s t r a p p e d a c c o r d i n g to w o r d and c h a r a c t e r b e i n g t e s t e d . T o s t r a p a l o g i c 1 
input , c o n n e c t а 4 7 0 0 - Я r e s i s t o r in s e r i e s b e t w e e n the m u x input pin and + 5 V d c . T o s t r a p a l o g i c 0 input , 
c o n n e c t d i r e c t l y f r o m the m u x input p in to g r o u n d . S e e f o l l o w i n g c h a r t a n d f i g u r e f o r m u x i n p u t / o u t p u t s t r a p 
p i n g and s e t u p r e q u i r e m e n t s . W h e r e f r o n t - p a n e l c o n t r o l s a r e s h o w n , t h e s e c o n t r o l s m a y b e u s e d to apply 
the a p p r o p r i a t e i n p u t s . If they a r e not u s e d t h e i r a s s o c i a t e d f r o n t - p a n e l c o n n e c t o r m u s t b e d i s c o n n e c t e d . 

M U X C O N T R O L L I N E S 
I N P U T S T R A P P I N G 

• O U T P U T S P R E S E N T E D B Y P A R A L L E L I N P U T C A R D M U X C O N T R O L L I N E S 
I N P U T S T R A P P I N G 

W O R D 
N O 

C H A R A C T E R 
N O 

O U T P U T B I T N O 

M X 8 M X 4 M X 2 M X 1 

W O R D 
N O 

C H A R A C T E R 
N O 

1 2 3 4 5 6 7 8 

P l - 9 3 P l - 9 0 P l - 2 5 P l - 2 7 

W O R D 
N O 

C H A R A C T E R 
N O 

P l - 2 6 P l - 2 8 P l - 2 9 P l - 9 4 P l - 3 0 P l - 3 1 P l - 9 6 P l - 1 0 4 

0 0 0 0 1 2 P I - 6 2 P l - 1 2 7 P l - 6 3 P l - 1 2 8 P l - 6 4 P l - 1 2 9 P l - 3 8 P l - 1 0 3 

0 0 0 1 1 3 P I - 5 8 P l - 1 2 3 P l - 5 9 P l - 1 2 4 P l - 6 0 P l - 1 2 5 P l - 6 1 P l - 1 2 6 

0 0 1 0 1 4 P l - 5 4 P l - 1 1 9 P l - 5 5 P l - 1 2 0 P I - 5 6 P l - 1 2 1 P l - 5 7 P l - 1 2 2 

0 0 1 1 1 5 P l - 5 0 P l - 1 1 5 P l - 5 1 P l - 1 1 6 P I - 5 2 P l - 1 1 7 P l - 5 3 P l - 1 1 8 

0 1 0 0 2 2 P l - 8 7 P l - 1 0 P l - 7 5 P l - 1 1 P I - 7 6 N A N A N A 

0 1 0 1 2 3 P l - 2 0 P l - 1 9 P l - 8 5 P l - 8 4 P l - 3 7 P l - 1 0 6 P l - 4 1 N A 
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M U X C O N T R O L L I N E S 
I N P U T S T R A P P I N G 

• O U T P U T S P R E S E N T E D B Y P A R A L L E L I N P U T C A R D M U X C O N T R O L L I N E S 
I N P U T S T R A P P I N G 

W O R D 
N O 

C H A R A C T E R 
N O 

O U T P U T B I T N O 

M X 8 M X 4 M X 2 M X 1 

W O R D 
N O 

C H A R A C T E R 
N O 

1 2 3 4 5 6 7 8 

P l - 9 3 P l - 9 0 P l - 2 5 P l - 2 7 

W O R D 
N O 

C H A R A C T E R 
N O 

P I - 2 6 P l - 2 8 P l - 2 9 P I - 9 4 P l - 3 0 P I - 3 1 P l - 9 6 P l - 1 0 4 

0 1 1 0 2 4 P l - 3 2 P l - 9 7 P l - 3 3 P l - 9 8 P l - 3 4 P l - 3 5 P l - 9 9 P l - 1 0 0 

0 1 1 1 2 5 P l - 2 1 P l - 9 1 P l - 9 2 P I - 7 4 P l - 9 P l - 7 2 P l - 8 P l - 7 3 

1 0 0 0 3 2 P l - 1 1 2 P I - 4 7 P l - 1 1 3 P I - 4 8 P l - 1 0 7 N A N A N A 

1 0 0 1 3 3 P l - 4 2 P l - 1 0 8 P l - 4 3 P I - 1 0 9 P l - 4 4 P l - 1 1 0 P l - 1 1 1 P l - 4 6 

1 0 1 0 3 4 N A N A N A N A N A N A N A N A 

1 0 1 1 3 5 P l - 7 9 P l - 1 4 P l - 7 8 P l - 8 2 P l - 8 1 N A N A N A 

1 1 0 0 4 2 N A N A N A N A P l - 6 8 N A N A N A 

1 1 0 1 4 3 P l - 1 8 P l - 1 0 1 P l - 3 9 P l - 8 3 P I - 3 6 P l - 1 0 5 P l - 4 0 P l - 2 

1 1 1 0 4 4 P l - 3 P l - 8 6 P l - 4 9 P l - 6 7 P I - 7 0 P l - 5 P l - 4 P I - 6 9 

1 1 1 1 4 5 P I - 8 0 P l - 1 6 P l - 9 5 P l - 7 1 N A N A N A N A 

•Outputs p r e s e n t e d at the b i t n o p i n s a r e the inputs a t the b i t n o p i n s a s s o c i a t e d w i t h the w o r d n o / c h a r a c t e r n o . 

R5 
4700 - LOGIC I TEST LEAD 

Sl ° 

S2 О 

S3 о 

Rl 
-4700 

R2 
«700 

:R3 
4700 

- LOGIC О TEST LEAD 

TYPICAL MUX INPUT/OUTPUT TEST SETUP 

TP5-4247-0I3 
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3 . W o r d 1 , c h a r 
a c t e r 2 outputs 

a . S t r a p m u x c o n t r o l l i n e s f o r w o r d 1 , 
c h a r a c t e r 2 . 

b . A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d 
w i t h w o r d 1 , c h a r a c t e r 2 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 1 . 

Note 

F R E Q U E N C Y K H Z s w i t c h e s a p p l y l o g i c 1 
inputs in the p o s i t i o n s i n d i c a t e d in the 
c h a r t . In the 0 p o s i t i o n t h e s e s w i t c h e s 
a p p l y l o g i c 0 i n p u t s . 

A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 1 , c h a r a c t e r 2 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 

F R O N T - P A N E L 
C O N T R O L 

B I T N O I N P U T S 
P l - ( ) 

O U T P U T S 
P l - ( ) 

I F A B N O R M A L 
C H E C K 

/ 1 
1 6 2 2 6 U 2 5 , U 1 8 

2 2 1 2 7 2 8 U 1 5 , U 1 9 
1 M H z 

4 3 6 3 2 9 U 2 3 , U 2 0 

8 4 1 2 8 9 4 U 2 1 , U 1 7 

( 1 5 6 4 3 0 U 2 4 , U l l 
1 0 M H z < 1 

! 2 6 1 2 9 3 1 U 1 6 , U 1 3 

N A 7 3 8 9 6 U 2 2 , U 1 2 

N A 8 1 0 3 1 0 4 U 1 4 , R 4 2 , U9 

W o r d 1 , c h a r 
a c t e r 3 outputs 

(Cont) 

a . S t r a p m u x c o n t r o l l i n e s f o r w o r d 1 , 
c h a r a c t e r 3 . 

b . A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d 
with w o r d 1 , c h a r a c t e r 3 ( s e e c h a r t ) . 

Note 

F R E Q U E N C Y K H Z s w i t c h e s a p p l y l o g i c 1 
inputs in the p o s i t i o n s i n d i c a t e d in the 
c h a r t . In the 0 p o s i t i o n , t h e s e s w i t c h e s 
a p p l y l o g i c 0 i n p u t s . 

A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 1 , c h a r a c t e r 3 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 1 . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 
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4 . W o r d 1 , c h a r  F R O N T - P A N E L B I T N O I N P U T S O U T P U T S I F A B N O R M A L 
a c t e r 3 outputs C O N T R O L P l - ( ) P l - ( ) C H E C K 
(Cont) (Cont) 

1 
1 5 8 2 6 U 2 5 , U 1 8 

2 2 1 2 3 2 8 U 1 5 , U 1 9 
1 0 k H z 

4 3 5 9 2 9 U 2 3 , U 2 0 

8 4 1 2 4 9 4 U 2 1 , U 1 7 

. 1 5 6 0 3 0 U 2 4 , U l l 

2 6 1 2 5 3 1 U 1 6 , U 1 3 
1 0 0 k H z 

4 7 6 1 9 6 U 2 2 , U 1 2 

8 8 1 2 6 1 0 4 U 1 4 , U 9 

5 . W o r d 1 , c h a r  a S t r a p m u x c o n t r o l l i n e s f o r w o r d 1 , 
a c t e r 4 outputs c h a r a c t e r 4 . 

b A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d V e r i f y that a s s o c i 
w i t h w o r d 1 , c h a r a c t e r 4 ( s e e c h a r t ) . a t e d outputs a r e at 

l o g i c 1 . 

Note | 

F R E Q U E N C Y K H Z s w i t c h e s a p p l y l o g i c 1 
inputs in t h e p o s i t i o n s i n d i c a t e d in the 
c h a r t . In the 0 p o s i t i o n , t h e s e s w i t c h e s 
a p p l y l o g i c 0 i n p u t s . 

c . A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d V e r i f y that a s s o c i 
w i t h w o r d 1 , c h a r a c t e r 4 ( s e e c h a r t ) . a t e d outputs a r e at 

l o g i c 0 . 

F R O N T - P A N E L B I T N O I N P U T S O U T P U T S I F A B N O R M A L 
C O N T R O L P l - ( ) P l - ( ) C H E C K 

1 1 5 4 2 6 U 2 5 , U 1 8 

2 2 1 1 9 2 8 U 1 5 , U 1 9 
1 0 0 H z 

4 3 5 5 2 9 U 2 3 , U 2 0 

8 4 1 2 0 9 4 U 2 1 , U 1 7 

1 5 5 6 3 0 U 2 4 , U l l 

2 6 1 2 1 3 1 U 1 6 , U 1 3 
1 k H z 

4 7 5 7 9 6 U 2 2 , U 1 2 

8 

CO 1 2 2 1 0 4 U 1 4 , U 9 
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W o r d 1 , c h a r 
a c t e r 5 outputs 

S t r a p m u x c o n t r o l l i n e s f o r w o r d 1 , 
c h a r a c t e r 5 . 

A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d 
w i t h w o r d 1 , c h a r a c t e r 5 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 1 . 

Note 

F R E Q U E N C Y K H Z s w i t c h e s a p p l y l o g i c 1 
i n p u t s in t h e p o s i t i o n s i n d i c a t e d in the 
c h a r t . In t h e 0 p o s i t i o n , t h e s e s w i t c h e s 
a p p l y l o g i c 0 i n p u t s . 

c . A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 1 , c h a r a c t e r 5 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 

F R O N T - P A N E L B I T N O I N P U T S O U T P U T S I F A B N O R M A L 
C O N T R O L P l - ( ) P l - ( ) C H E C K 

N A 1 5 0 2 6 U 2 5 , R 6 8 , U 1 8 

N A 2 1 1 5 2 8 U 1 5 , R 6 4 , U 1 9 

N A 3 5 1 2 9 U 2 3 , R 6 0 , U 2 0 

N A 4 1 1 6 9 4 U 2 1 , R 5 6 , U 1 7 

1 5 5 2 3 0 U 2 4 , R 5 2 , U l l 

1 2 
6 1 1 7 3 1 U 1 6 , R 4 9 , U 1 3 

* 1 0 H z J 

1 4 
7 5 3 9 6 U 2 2 , R 4 6 , U 1 2 

GO 00
 

1 1 8 1 0 4 U 1 4 , R 4 3 , U 9 

• A p p l i c a b l e o n l y w i t h 1 0 - H z f r o n t - p a n e l tuning . 

W o r d 2 , c h a r 
a c t e r 2 outputs 

(Cont) 

S t r a p m u x c o n t r o l l i n e s f o r w o r d 2 , 
c h a r a c t e r 2 . 

A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d 
w i t h w o r d 2 , c h a r a c t e r 2 ( s e e c h a r t ) . 

I Note~\ 

G r o u n d e d input 
a s n o t e d in 
c h a r t w i l l a l w a y s 
b e l o g i c 0 output . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 1 . 
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W o r d 2 , c h a r 
a c t e r 2 outputs 
(Cont) 

Note 

R F G A I N s w i t c h a p p l i e s l o g i c 1 input in 
t h e p o s i t i o n i n d i c a t e d in the c h a r t ( p o s i 
t i o n s r e a d a s M A X m i n u s X n u m b e r of 
p o s i t i o n s ) . In the M A X p o s i t i o n , t h i s 
s w i t c h a p p l i e s l o g i c 0 i n p u t s . 

A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 2 , c h a r a c t e r 2 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 

F R O N T - P A N E L 
C O N T R O L 

B I T N O I N P U T S 
P l - ( ) 

O U T P U T S 
p l - ( ) 

I F A B N O R M A L 
C H E C K 

N A 1 8 7 2 6 U 2 5 , R 6 9 , U 1 8 

, M A X - 1 2 1 0 2 8 U 1 5 , R 6 5 , U 1 9 RF 1 MAX"2 
3 7 5 2 9 U 2 3 , R 6 1 , U 2 0 

G A I N M A X - 4 4 1 1 9 4 U 2 1 , R 5 7 , U 1 7 

M A X - 8 5 7 6 3 0 U 2 4 , R 5 3 , U l l 

N A 6 * 3 1 U 1 6 , U 1 3 

N A 7 3 8 9 6 U 2 2 , U 1 2 

N A CO
 

1 0 3 1 0 4 U 1 4 , R 4 2 , U 9 

• G r o u n d e d input . 

W o r d 2 , c h a r 
a c t e r 3 outputs 

(Cont) 

S t r a p m u x c o n t r o l l i n e s f o r w o r d 2 , 
c h a r a c t e r 3 . 

A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d 
w i t h w o r d 2 , c h a r a c t e r 3 ( s e e c h a r t ) . 

I Note I 

A G C s w i t c h a p p l i e s l o g i c 1 input in the 
p o s i t i o n i n d i c a t e d in the c h a r t , fii the 
A G C - S L O W p o s i t i o n , this s w i t c h a p p l i e s 
l o g i c 0 i n p u t s . 

A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 2 , c h a r a c t e r 3 ( s e e c h a r t ) . 

Note 

G r o u n d e d input 
a s n o t e d in c h a r t 
w i l l a l w a y s b e 
l o g i c 0 output . 

V e r i f y that a s s o c i 
a t e d ouputs a r e at 
l o g i c 1 . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 
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8 . W o r d 2 , c h a r 
a c t e r 3 outputs 
(Cont) 
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F R O N T - P A N E L 
C O N T R O L 

B I T N O I N P U T S 
P l - ( ) 

O U T P U T S 
p l - ( ) 

I F A B N O R M A L 
C H E C K 

A G C - F A S T (B) 1 2 0 2 6 U 2 5 , U 1 8 

A G C - O F F (B) 2 1 9 2 8 U 1 5 , U 1 9 

A G C - F A S T (A) 3 8 5 2 9 U 2 3 , U 2 0 

A G C - O F F ( A ) 4 8 4 9 4 U 2 1 , U 1 7 

N A 5 3 7 3 0 U 2 4 , U l l 

N A 6 1 0 6 3 1 U 1 6 , U 1 3 

N A 7 4 1 9 6 U 2 2 , U 1 2 

N A 
CO * 1 0 4 U 1 4 , U 9 

• G r o u n d e d input . 

9 . W o r d 2 , c h a r 
a c t e r 4 outputs 

a . S t r a p m u x c o n t r o l l i n e s f o r w o r d 2 , 
c h a r a c t e r 4 . 

b . A p p l y l o g i c 1 inputs a t inputs a s s o c i a t e d 
with w o r d 2 , c h a r a c t e r 4 ( s e e c h a r t ) . 

\~Note I 

M O D E s w i t c h a n d / o r B A N D W I D T H s w i t c h 
a p p l i e s l o g i c 1 input in the p o s i t i o n i n d i 
c a t e d in t h e c h a r t . In the ISB p o s i t i o n , 
t h e M O D E s w i t c h a p p l i e s l o g i c 0 i n p u t s . 

c . A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 2 , c h a r a c t e r 4 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 1 . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 

F R O N T - P A N E L 
C O N T R O L ( M O D E ) 

B I T N O I N P U T S 
P l - ( ) 

O U T P U T S 
P l - ( ) 

I F A B N O R M A L 
C H E C K 

S S B / C W - U S B o r U S B 1 3 2 2 6 U 2 5 , R 7 0 , U 1 8 

S S B / C W - L S B o r L S B 2 9 7 2 8 U 1 5 , R 6 6 , U 1 9 

• S S B / C W - A 3 3 3 2 9 U 2 3 , R 6 2 , U 2 0 

• S S B / C W - B 4 9 8 9 4 U 2 1 , R 5 8 , U 1 7 

• S S B / C W - C 5 3 4 3 0 U 2 4 , R 5 4 , U l l 

• S S B / C W - D 6 3 5 3 1 U 1 6 , R 5 0 , U 1 3 

• S S B / C W - E 7 9 9 9 6 U 2 2 , R 4 7 , U 1 2 

• S S B / C W - 1 6 

CO 1 0 0 1 0 4 U 1 4 , R 4 4 , U 9 

• S S B / C W a p p l i c a b l e o n l y on r e c e i v e r c o n t r o l . 

file:///~Note


T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 0 . W o r d 2 , c h a r 
a c t e r 5 outputs 

a. S t r a p m u x c o n t r o l l i n e s f o r w o r d 2 , 
c h a r a c t e r 5 . 

b . A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d 
w i t h w o r d 2 , c h a r a c t e r 5 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 1 . 

Note 

M O D E s w i t c h a p p l i e s l o g i c 1 input in 
the p o s i t i o n i n d i c a t e d in t h e c h a r t . In 
a n y o t h e r p o s i t i o n , the M O D E s w i t c h 
a p p l i e s l o g i c 0 input . 

c . A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 2 , c h a r a c t e r 5 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 

F R O N T - P A N E L B I T N O I N P U T S O U T P U T S I F A B N O R M A L 
C O N T R O L ( M O D E ) P l - ( ) P l - ( ) C H E C K 

N A 1 2 1 2 6 U 2 5 , R 7 1 , U 1 8 

N A 2 9 1 2 8 U 1 5 , R 6 7 , U 1 9 

N A 3 9 2 2 9 U 2 3 , R 6 3 , U 2 0 

ISB 4 7 4 9 4 U 2 1 , R 5 9 , U 1 7 

* c w СЛ
 

9 3 0 U 2 4 , R 5 5 , U l l 

C W , L S B , U S B , I S B , 6 7 2 3 1 U 1 6 , R 5 1 , U 1 3 
o r S S B / C W 

U 1 6 , R 5 1 , U 1 3 

A M 7 CO
 

9 6 U 2 2 , R 4 8 , U 1 2 

N A CO
 

7 3 1 0 4 U 1 4 , R 4 5 , U 9 

* C W a p p l i c a b l e o n l y on e x c i t e r c o n t r o l and r e c e i v e r - e x c i t e r c o n t r o l . 

1 1 . W o r d 3 , c h a r 
a c t e r 2 outputs 

a . S t r a p m u x c o n t r o l l i n e s f o r w o r d 3 , 
c h a r a c t e r 2 . 

Note 

(Cont) 

b . A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d 
w i t h w o r d 3 , c h a r a c t e r 2 ( s e e c h a r t ) . 

c . A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 3 , c h a r a c t e r 2 ( s e e c h a r t ) . 

G r o u n d e d input 
a s n o t e d in c h a r t 
w i l l a l w a y s b e 
l o g i c 0 output . 

V e r i f y that a s s o c i 
a ted outputs a r e at 
l o g i c 1 . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

1 1 . W o r d 3 , c h a r 
a c t e r 2 outputs 
(Cont) 

1 1 . W o r d 3 , c h a r 
a c t e r 2 outputs 
(Cont) 

F R O N T - P A N E L 
C O N T R O L 

B I T N O I N P U T S 
P l - ( ) 

O U T P U T S 
P l - ( ) 

I F A B N O R M A L 
C H E C K 

N A 1 1 1 2 2 6 U 1 8 , R 1 0 3 , U 2 5 

N A 2 4 7 2 8 U 1 9 , R 9 7 , R 1 5 

N A 3 1 1 3 2 9 U 2 0 , R 9 1 , U 2 3 

N A 4 4 8 9 4 U 1 7 , R 8 6 , U 2 1 

N A 5 1 0 7 3 0 U l l , R 8 1 , U 2 4 

N A 6 * 3 1 U 1 3 , U 1 6 

N A 7 3 8 9 6 U 1 2 , U 2 2 

N A 8 1 0 3 1 0 4 U 9 , R 4 2 , U 1 4 

• G r o u n d e d input . 

1 2 . W o r d 3 , c h a r 
a c t e r 3 outputs 

a . S t r a p m u x c o n t r o l l i n e s f o r w o r d 3 
c h a r a c t e r 3 . 

b . A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d 
w i t h w o r d 3 , c h a r a c t e r 3 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 1 . 

c . A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 3 , c h a r a c t e r 3 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 

F R O N T - P A N E L 
C O N T R O L 

B I T N O I N P U T S 
P l - ( ) 

O U T P U T S 
P l - ( ) 

I F A B N O R M A L 
C H E C K 

N A 1 4 2 2 6 U 1 8 , R 1 0 4 , U 2 5 

N A 2 1 0 8 2 8 U 1 9 , R 9 8 , U 1 5 

N A 3 4 3 2 9 U 2 0 , R 9 2 , U 2 3 

N A 4 1 0 9 9 4 U 1 7 , R 8 7 , U 2 1 

N A 5 4 4 3 0 U l l , R 8 2 , U 2 4 

N A 6 1 1 0 3 1 U 1 3 , R 7 8 , U 1 6 

N A 7 1 1 1 9 6 U 1 2 , R 7 5 , U 2 2 

N A 8 4 6 1 0 4 U 9 , R 7 2 , U 1 4 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 3 . W o r d 3 , c h a r 
a c t e r 4 outputs 

S t r a p m u x c o n t r o l l i n e s f o r w o r d 3 , 
c h a r a c t e r 4 . 

Note 

G r o u n d e d input 
a s n o t e d in c h a r t 
w i l l a l w a y s b e 
l o g i c 0 output . 

V e r i f y that a l l a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 

F R O N T - P A N E L 
C O N T R O L 

B I T N O I N P U T S 
P l - ( ) 

O U T P U T S 
p l - ( ) 

I F A B N O R M A L 
C H E C K 

N A 1 * 2 6 U 1 8 , U 2 5 

N A 2 * 2 8 U 1 9 , U 1 5 

N A 3 * 2 9 U 2 0 , U 2 3 

N A 4 * 9 4 U 1 7 , U 2 1 

N A 5 * 3 0 U l l , U 2 4 

N A 6 3 1 U 1 3 , U 1 6 

N A 7 * 9 6 U 1 2 , U 2 2 

N A CO
 * 1 0 4 U 9 , U 1 4 

• G r o u n d e d input . 

1 4 . W o r d 3 , c h a r 
a c t e r 5 outputs 

(Cont) 

S t r a p m u x c o n t r o l l i n e s f o r w o r d 3 , 
c h a r a c t e r 5 . 

A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d 
w i t h w o r d 3 , c h a r a c t e r 5 ( s e e c h a r t ) . 

Note 

P A P W R and P C A R s w i t c h e s a p p l y l o g i c 
1 inputs in the p o s i t i o n s i n d i c a t e d in the 
c h a r t . In the O F F p o s i t i o n s t h e s e 
s w i t c h e s a p p l y l o g i c 0 i n p u t s . 

c . A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 3 , c h a r a c t e r 5 ( s e e c h a r t ) . 

•Note 

G r o u n d e d input 
a s n o t e d in c h a r t 
w i l l a l w a y s b e 
l o g i c 0 output . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 1 . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 

и 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 4 . W o r d 3 , c h a r 
a c t e r 5 outputs 
(Cont) 

F R O N T - P A N E L 
C O N T R O L 

B I T N O I N P U T S 
P l - ( ) 

O U T P U T S 
p l - ( ) 

I F A B N O R M A L 
C H E C K 

P A P W R - S T B Y 1 7 9 2 6 U 1 8 , R 1 0 5 , U 2 5 

P A P W R - H I G H 
P W R 

2 1 4 2 8 U 1 9 , R 9 9 , U 1 5 

P A P W R - L O W 
P W R 

CO
 

7 8 2 9 U 2 0 , R 9 3 , U 2 3 

P C A R - O N 4 8 2 9 4 U 1 7 , R 8 , U 2 1 

N A 5 8 1 3 0 U l l , R 8 3 , U 2 4 

N A 6 * 3 1 U 1 3 , U 1 6 

N A 7 * 9 6 U 1 2 , U 2 2 

N A 8 * 1 0 4 U 9 , U 1 4 

• G r o u n d e d input . 

1 5 . W o r d 4 , c h a r 
a c t e r 2 outputs 

a . S t r a p m u x c o n t r o l l i n e s f o r w o r d 4 , 
c h a r a c t e r 2 . 

Note 

b . A p p l y l o g i c 1 inputs a t inputs a s s o c i a t e d 
w i t h w o r d 4 , c h a r a c t e r 2 ( s e e c h a r t ) . 

Note 

G r o u n d e d input 
a s n o t e d in c h a r t 
w i l l a l w a y s b e 
l o g i c 0 output . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 1 . 

(Cont) 

K E Y s w i t c h in the L O C K p o s i t i o n a p p l i e s 
a l o g i c 1 input a n d in t h e N O R M p o s i t i o n 
a p p l i e s a l o g i c 0 input . 

c . A p p l y l o g i c 0 inputs a t inputs a s s o c i a t e d 
w i t h w o r d 4 , c h a r a c t e r 2 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

1 5 . W o r d 4 , c h a r 
a c t e r 2 outputs 
(Cont) 

F R O N T - P A N E L 
C O N T R O L 

B I T N O I N P U T S 
P l - ( ) 

O U T P U T S 
P l - ( ) 

I F A B N O R M A L 
C H E C K 

N A 1 * 2 6 U 1 8 , U 2 5 

N A 2 * 2 8 U 1 9 , U 1 5 

N A 3 * 2 9 U 2 0 , U 2 3 

N A 4 * 9 4 U 1 7 , U 2 1 

K E Y - L O C K 5 6 8 3 0 U l l , R 1 2 , U 2 4 

N A 6 * 3 1 U 1 3 , U 1 6 

N A 7 3 8 9 6 U 1 2 , U 2 2 

N A 8 1 0 3 1 0 4 U 9 , R 4 2 , U 1 4 

• G r o u n d e d input . 

1 6 . W o r d 4 , c h a r 
a c t e r 3 outputs 

a . S t r a p m u x c o n t r o l l i n e s f o r w o r d 4 , 
c h a r a c t e r 3 . 

b . A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d 
w i t h w o r d 4 , c h a r a c t e r 3 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 1 . 

с . A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 4 , c h a r a c t e r 3 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 

F R O N T - P A N E L 
C O N T R O L 

B I T N O I N P U T S 
P l - ( ) 

O U T P U T S 
P l - ( ) 

I F A B N O R M A L 
C H E C K 

N A 1 1 8 2 6 U 1 8 , R 1 0 6 , U 2 5 

N A 2 1 0 1 2 8 U 1 9 , R 1 0 0 , U 1 5 

N A 3 3 9 2 9 U 2 0 , R 9 4 , U 2 3 

N A 4 8 3 9 4 U 1 7 , R 8 8 , U 2 1 

N A 5 3 6 3 0 U l l , R 8 4 , U 2 4 

N A 6 1 0 5 3 1 U 1 3 , R 7 9 , U 1 6 

N A 7 4 0 9 6 U 1 2 , R 7 6 , U 2 2 

N A 

CO 2 1 0 4 U 9 , R 7 3 , U 1 4 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 7 . W o r d 4 , c h a r 
a c t e r 4 outputs 

a . S t r a p m u x c o n t r o l l i n e s f o r w o r d 4 , 
c h a r a c t e r 4 . 

b . A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d 
w i t h w o r d 4 , c h a r a c t e r 4 ( s e e c h a r t ) . 

c . A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 4 , c h a r a c t e r 4 ( s e e c h a r t ) . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 1 . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 

F R O N T - P A N E L 
C O N T R O L 

B I T N O INPUT'S 
P l - ( ) 

O U T P U T S 
P l - ( ) 

I F A B N O R M A L 
C H E C K 

N A 1 3 2 6 U 1 8 , R 1 0 7 , U 2 5 

N A 2 86 2 8 U 1 9 , R 1 0 1 , U 1 5 

N A 3 4 9 2 9 U 2 0 , R 9 5 , U 2 3 

N A 4 6 7 9 4 U 1 7 , R 8 9 , U 2 1 

N A 5 7 0 3 0 U l l , R 8 5 , U 2 4 

N A 6 5 3 1 U 1 3 , R 8 0 , U 1 6 

N A 7 4 9 6 U 1 2 , R 7 7 , U 2 2 

N A 00
 

6 9 1 0 4 U 9 , R 7 4 , U 1 4 

1 8 . W o r d 4 , c h a r 
a c t e r 5 outputs 

a . S t r a p m u x c o n t r o l l i n e s f o r w o r d 4 , 
c h a r a c t e r 5 . 

Note 

(Cont) 

b . A p p l y l o g i c 1 inputs at inputs a s s o c i a t e d 
with w o r d 4 , c h a r a c t e r 5 ( s e e c h a r t ) . 

c . A p p l y l o g i c 0 inputs at inputs a s s o c i a t e d 
w i t h w o r d 4 , c h a r a c t e r 5 ( s e e c h a r t ) . 

G r o u n d e d input 
a s n o t e d in c h a r t 
w i l l a l w a y s b e 
l o g i c 0 output . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 1 . 

V e r i f y that a s s o c i 
a t e d outputs a r e at 
l o g i c 0 . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 8 . W o r d 4 , c h a r 
a c t e r 5 outputs 
(Cont) 

F R O N T - P A N E L 
C O N T R O L 

B I T N O I N P U T S 
P l - ( ) 

O U T P U T S 
P l " ( ) 

I F A B N O R M A L 
C H E C K 

N A 1 8 0 2 6 U 1 8 , R 1 0 8 , U 2 5 

N A 2 1 6 2 8 U 1 9 , R 1 0 2 , C R 2 4 , 
C 2 8 , U 1 5 

N A 3 9 5 2 9 U 2 0 , R 9 6 , U 2 3 

N A 4 7 1 9 4 U 1 7 , R 9 0 , U 2 1 

N A 5 * 3 0 U l l , U 2 4 

N A 6 * 3 1 U 1 3 , U 1 6 

N A 7 * 9 6 U 1 2 , U 2 2 

N A 

CO * 1 0 4 U 9 , U 1 4 

• G r o u n d e d input . 

4. REPAIR 

Repair of the parallel input card is accomplished us
ing standard maintenance and planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

5. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram, figure 
4. The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 

list tabulation. The Collins part number and descrip
tion are listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points to the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

CIRCUIT CARD/ 
SUBASSEMBLY 

Parallel input 
Parallel input 

COLLINS 
PART 
NUMBER 

635-0751-001 
635-0751-002 

LATEST 
EFFECTIVITY 

REV N 
REV M 



1 
66 
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PARTS LIST MODIFICATION HISTORY 

REF COLLINS USABLE REVISION DESCRIPTION OF REVISION AND 
DES DESCRIPTION PART NO ON CODE IDENT REASON FOR CHANGE EFFECTIVITY 

PARALLEL INPUT 635-0751-001 A 
PARALLEL INPUT 835-0751-002 В 

CR1-CR24 SEMICOND DEVICE, 1N4454 353-3844-010 
CR2S, CR26 SEMICOND DEVICE, 1N4454(A4) 353-3844-010 A 
C1.C2 CAPACITOR, FXD, ELCTLT, VF, 20%, 35V 184-9102-350 
СЗ-С14 CAPACITOR, FXD, CER DIEL, 1000pF. 20%, 50V 913-3279-030 
С15 CAPACITOR, FXD, ELCTLT, 4 7^F, 20%, 35V (A1) 184-9102-390 A 
C15 CAPACITOR, FXD, ELCTLT, VF, 20%, 35V 184-9102-350 A 
C15 CAPACITOR, FXD, ELCTLT, VF, 20%, 35V 184-9102-350 В 
С16-С19 CAPACITOR, FXD, ELCTLT, VF, 20%, 35V 184-9102-350 
С20-С23 CAPACITOR, FXD, CER OIEL, 1000pF, 10%, 200V 913-4018-000 
С24 CAPACITOR, FXD, MICA DIEL, 100pF, 5%, 500V 912-3879-000 
С25-С27 CAPACITOR, FXD, CER DIEL, 0. VF, 20%, 50V 913-3279-680 
С28 CAPACITOR, FXD, ELCTLT, VF, 20%, 35V (A2) 184-9102-350 A 
C28 CAPACITOR, FXD, ELCTLT, 4.7^F, 20%, 35V 184-9102-390 A 
C28 CAPACITOR, FXD, ELCTLT, 4.7^F, 20%, 35V 184-9102-390 В 
C29 CAPACITOR, FXD, ELCTLT, 4.7,iF, 20%, 35V (A3) 184-9102-390 A 
C29 CAPACITOR, FXD, ELCTLT, VF, 20%, 35V 184-9102-390 В 
L1 COIL, RF, 1000«H 240-2540-000 
R1-R12 RESISTOR, FXD, CMPSN, 0.10МП, 10%, 1/4W 745-0821-000 
R13-R25 RESISTOR, FXD, CMPSN, 1МП, 10%, 1/4W 745-0857-000 
R26 RESISTOR, FXD, CMPSN. 0.10МП, 10%, 1/4W 745-0821-000 
R27, R28 RESISTOR, FXD, CMPSN, 1МП, f0%, 1/4W 745-0857-000 
R29 RESISTOR, FXD, CMPSN, 0.10МП, 10%, 1/4W 745-0821-000 
R30-R32 RESISTOR, FXD, CMPSN, 1 МП, 10%, 1/4W 745-0857-000 
R33 RESISTOR, FXD, CMPSN, 0.10МП, 10%, 1/4W 745-0821-000 
R34-R38 RESISTOR, FXD, CMPSN. 1 МП, 10%, 1/4W 745-0857-000 
R37 RESISTOR, FXD, CMPSN, 0.10МП, 10%, 1/4W 745-0821-000 
R38-R40 RESISTOR, FXD, CMPSN, 1МП, 10%, 1/4W 745-0857-000 
R41 RESISTOR, FXD, CMPSN, 0.10МП, 10%, 1/4W 745-0821-000 
R42-R108 RESISTOR, FXD, CMPSN, 1МП, 10%, 1/4W 745-0857-000 
R109 RESISTOR, FXD, CMPSN, 4.7кП, 10%, 1/4W 745-0773-000 
R110 RESISTOR, FXD. CMPSN, 0.10МП, 10%, 1/4W 745-0821-000 
R111 RESISTOR, FXD, CMPSN, 1 МП, 10%, 1 /4W (A3) 745-0857-000 A 
R111 RESISTOR, FXD, CMPSN, 1МП, 10%, 1/4W 745-0857-000 В 
TP1 JACK, TIP, 8RN 360-0484-070 
TP2 JACK, TIP, RED 360-0484-020 
TP3 JACK, TIP, ORN 380-0484-050 
TP4 JACK, TIP, YEL 360-0484-060 
TP5 JACK, TIP, GRN 360-0484-040 
U1-U5 INTEGRATED CKT, MC14528BCP 351-8421-020 
U6-U8 INTEGRATED CKT, F4030BPC 351-8159-190 
U9 INTEGRATED CKT, MC14512CP 351-8420-020 
U10 INTEGRATED CKT, F4049BPC 351-8159-210 
U11-U25 INTEGRATED CKT, MC14512CP 351-8420-020 

A1 ChangedC15fron4.7,<Fto1.0,iF. REVCand 
above 

A2 Changed C28 from 1.0(iF to 4.7/iF. REV D and 
above 

A3 Added R111,1 MO and C29,4.7jiF. REV E and 
above 

| \ote | 
The preceding modification history effectlvities apply only to the 635-0751 -001. 
Preceding modifications are included in all 635-0751-002 cards. 

A4 Added CR25,1 N4454 and CR26,1 N4454. 635-0751 -001, 
REV К and 
above 



PRESET 
SEND 

LOCAL 
FREQ EN 

• 5 V DC 

P/O PI 

6 

15 

- 1 5 V DC 
+ 1 5 V DC 
SPARE 

WD1S 

WD2S 

< D 

1 
1 3 0 

1 1 4 

4 5 

L1 
1 

Д Г ~ 1 I I I , ! 

" P I P ? 

5 V DC 

C27 
.1 

- 1 5 V DC 

+ 1 5 V DC 

U7A 

NOTES: 

(7) CONTROL/WON I TOR DATA BITS TO SERIAL 
INTERFACE CARD. 

( D STATUS INPUTS USED ONLY IN FUNCTIONAL RCVR, 
EXCTR.OR RCVR/EXCTR. 

( S ) USED ONLY IN REMOTE CONTROL UNIT. 

( F ) UNLESS OTHERWISE SPECIFIED. RESISTANCE 
VALUES ARE IN OHMS. CAPACITANCE VALUES 
ARE IN MICROFARADS, AND DIODES ARE 
TYPE IN4454 . 

( 5 > PARTIAL REFERENCE DESIGNATIONS ARE 
SHOWN; FOR COMPLETE DESIGNATION, PREFIX 
WITH I/NIT AND/OR ASSEMBLY DESIGNATION. 

POWER AND GROUND CONNECTIONS 

U. NO. TYPE 
POWER V DC) 

U. NO. TYPE 
+ 5 GND 

U1-U5 MC4528BCP 1 6 A 
U6-U8 F 4 0 3 0 B P C 1 4 7 

U9, U11-U25 MC4512CP 1 6 L°
° 

U10 F 4 0 49BPC 1 8 

+ 5 V DC • 5 VDC 

P / 0 P1 
T2 
В 

T1 6 11 TL 
В 

T2 
Q 

T2 
В Q 

TL 
В 

T2 
Q 

A Q 
7 _ 

U1A 
В A 

C D * 

T2 TL 6 11 T1 T2 1 
В Q 

CO Q 

A C D S 

7 _ 

U5A 
В A 

C D ^ ' 

R31 
1 МП 

1 - 5 V DC 
I " 

• 5 V D C 

WD1G ( D 

WD2G ( I ) 

WD3S 

< D 

ADRS 1 0 2 

+ 5 V DC + 5 V DC 

, . МП 
*S * 5 V D C 

T1 T2 
В A 

1 0 T1 T2 
В A 

. 2 . 

U3B U3B 

• 5V DC 

CR6 
- W — 

CR17 

R12 
1 0 0 KL 

T2 
В 

T 6 11 TL T2 T2 
В Q В Q 

A A 
7 _ 

U2A 
A Q 

I ! 

7 _ 

U2A 

1". •5 V DC 

+ 5 V DC ' 

JR40 < ~ > RIII 

1 МП i МП 
+ 5 VDC 

C19 

<R41 
C24 £ L 0 0 КП 
1 0 0 PF 

2 II 1 5 
T2 T1 6 11 T1 T2 
В Q CO

 

A 

A 5 
CD 

7 _ 

U4A 

A 
CD * 

1 0 CR21 
- M 

- I - C 2 9 r . 
1 ? 4 7 ( A 3 

1 3 

J L 

U4B 

P / 0 
PI 

2 3 

6 6 

2 2 

88 

W03G ( 3 ) 

UPDATE ( 3 ) 

WD4G ( ? ) 

ADRG ( 3 ) 

6 3 7 - 2 3 6 5 
T P 4 - 9 7 4 8 - 0 1 6 SHI 



_L5. 

OUT 

DIS 

0 

DIS 1 

С 

В 

2 С 

В 3 

A 4 
INH 5 

6 
7 

U22 

15 

13 

_ 1 2 . 

_ L L 

OIS 

с 
В 
A 

INH 

U24 

OUT 

• IS 

0 

• IS 1 

с 2 
В В 3 

A 4 
INH 5 

6 

7 

OUT 

DIS 

0 

DIS 1 

CD
 

с 2 

CD
 

с 

3 
A 4 

INH 5 

6 

7 

P/0 P1 

103 

126 

122 

118 

COMMAND (C~) 
(OPEN IN R/T UNIT) 

0.1 MHz ^ 
1 KHz 
10 Hz 

( 8 ) 

FL8 (16 KHz) EN 

FM EN 

P/0 PI 
STATUS RQST (S) 
(•5 V IN R/T UNIT) 

0.1 Mriz"\ 
1 KHz 

10 Hz 
(4 ) 

VBFO EN 

FL7 (E ) EN 

AM EN 

P/0 P1 

• 129 10 MHz | 

125 0.1 MHz I 

121 1 KHz [ 

117 10 Hz J 

106 AFC EN 

35 FL6 (D) EN 

72 SSB EN 

<2) 
•5 V DC 

R109 
4700 

:LCR22 

P / 0 P 1 

LOCAL KEY 

< D 

R110 
Г * - Ч 100 kll У Ю В CR23 

— И — 

P/0 P1 

64 10 MHz "j 

60 

56 

0 1 MHz I 

' > ( 1 ) 
1 KHz [ 

52 10 Hz J 

76 RF GAIN (16) 

37 AGC CROWBAR EN 

34 FL5 (C) EN 

9 CW EN 

J 5 
13 

_LL 

U9 

DIS 

С 

В 

A 

INH 

OUT 

0 

1 

2 

3 

4 
5 

6 

7 

U12 

- 1 5 

J2 

OUT 

0 

DIS 1 

2 С 2 

В В 3 

A 4 
INH 5 

6 

7 

U13 

DIS 
С 
В 
A 

INH 

OUT 

0 
1 

2 

3 

4 

5 

Б 

7 

J 5 
13 

12 

OUT 

DIS 

0 

DIS 1 

С 2 
В В 3 

A 4 
INH 5 

6 
7 

R72 
1 МП 

• R73 
' 1 МП 

>R74 
S I МП 

fR75 >R76 >R77 
1 МП < 1 МП < 1 МП 

fR78 3R79 
1 МП 11 МП 

:R80 
I 1 МП 

>R81 5 R82 >П 
?1 МП ? 1 МП <1 

JR83 
Г 1 МП 

. R84 
M МП 

85 
МП 

Р/0 Р1 

5 h 
5 h 
5 I 
5 r -
5 h 
5 r-
5 I -
5 I 

46 

96 

31 

110 

105 

5 

30 

107 

44 

81 

68 

36 

70 

MD8 ( T ) 

DVBFO - 100 Hz (8 ) 

AFC LOCK IrO 
P.A. READY IND 

MD7 (7) 

DVBFO - 100 Hz (4 ) 

< D 
EXTR RF MON 
P.A.FAULT IND 

MD6 ( T ) 

DVBFO - 100 Hz (2) 

} CH A XMT AF MON 

RF OUT IND 
(SIDETONE EN) 

MD5 ( T ) 

DVBFO SIGN (1=NEG) 

DVBFO - 100 Hz (1 ) 

d > 

SPARE 

KEY IND 

CH A RCV AF MON 

CPLR FAULT IND 
}<!> 

637-2365 
TP4-9748-0I6 SH 2 



MUX CONTROL 
FROM SERIAL 
INTERFACE 
CARD 

P/O P1 

MX8 93 " 

MX4 90 

MX2 25 

JHX1 27 

12 

_ L L 

10 

_L5_ 13 

10 

15 

12 

U21 

OUT 

0 

OIS 1 

с 2 

ш
 3 

A 4 

INH 5 

6 
7 

U23 

OUT 

0 

DIS 1 

С ГЧ
) 

В 3 

A 4 

INH 5 

6 

7 

U15 

OUT 
0 

OIS 1 

с 2 

в 3 

A 4 

INH 5 

6 
7 

U25 

OUT 

0 

OIS 1 

с 2 

в 3 
A 4 

INH 5 

6 
7 

£R56 < R57 <R 
? 1 МП ? 1 МП ? 1 

R58 
мп 

k R59 
? 1 МП 

SR60 SR61 SR62 I R63 
? 1 МП <1 МП < 1 МП < 1 МП 

<Н6Л <R65 <R66 < R67 
? 1 МП ?1 МП < 1 МП < 1 МП 

S R68 SR69 5 I 
? 1 МП < 1 МП < 

R70 
1 МП 

JR71 
Г1 МП 

Р/0 Р1 

1 MHz 

10 KHz 

100 Hz 

1 Hz 

RF GAIN (8 ) 

CH A AGC OFF 

FL4(B) EN 

ISB EN 

(8 ) 

P/0 P1 
/ *\ 

63 1 MHz 

59 10 KHz , 

55 100 Hz [ 
51 1 Hz J 
75 RF GAIN (4 ) 

85 CH A AGC FAST EN 

33 FL3(A) EN 

92 SPARE 

P/0 P1 

s 127 1 MHz 1 
123 10 KHz I ( 2 ) 

119 100 Hz ( 
115 1 Hz J 
10 RF GAIN ( 2 ) 

19 CH В AGC OFF 

97 FL2 (LSB) EN 

91 SPARE 

P/0 P1 

( I ) 

1 MHz 

10 KHz 

100 Hz 

1 Hz 

RF GAIN ( 1 ) 

CH В AGC FAST EN 

FL1 (USB) EN 

SPARE 

U10F 
L f > l S _ 

15 
13 

12 

10 

DIS 

С 

В 

A 

INH 

OUT 

0 

1 

2 

3 

4 

5 

6 

7 

R86 
1 МП 

| R 8 7 
1 1 МП fR88 % R89 %Ш> 

1 МП 1 1 МП Т 1 МП 

_L5_ 
U20 

OUT 

0 
DIS DIS 1 

С 

В 

2 С 

В 3 

A 4 
INH 5 

6 

7 

13 

OUT 

DIS 

0 

DIS 1 

С 

В 

2 

3 
A 4 

INH 5 

6 

7 

• 5 V DC 

A2) 

•Л97 <R98 <R99 < l 
?1 МП ? 1 МП ?1 МП ? 

R100 
1 МП 

4101 
fi мп 

• С28 
>47 

^IR24 
£R102 
? 1 МП 

13 

12 

OUT 

0 

DIS 1 

С 2 

00 3 
А 4 

INH 5 
6 
7 

14 

дюз 
МП iR104 

1 МП 
« 1 0 5 IR 
Tl МП 1 1 

R106 
МЛ 

|R107 
f 1 МП 

; R108 
1 МП 

I" tart 1 

' P/0 
I P1 

4 h 
4 h 
4 I 

4 h 
4 I 

4 h 
4 h 
4 | -

3 >-

з h 
3 I 

3 h 
3 I 

3 I -

3 h 
з i-

I 
I 
I 

2 r-

2 h 
2 I 

2 Ь 

2 I 

2 h 
2 h 
2 h 

94 M04 (7) 

DVBFO-1 KHz (8 ) 
48 OR VBFO (8 ) 

109 DVBFO-10 Hz (8 ) 

82 PILOT CARRIER EN 

83 CH A AGC MON 
67 RF OVLD IND 
71 PRESEL FAULT IND 

29 

113 
43 

28 

26 

112 

42 

79 

18 
3 

80 

№3 (T) 

DVBFO-1 KHz (4 ) 
OR VBFO (4) 
DVBFO-10 Hz (4 ) 

LOW PWR EN 

CH В XMT AF MON "I 
SYNTH FAULT > ( 2 ) 

DATA ERROR 

MD2 (T> 

OVBOF-1 KHz <2) 
OR VBFO (2 ) 

DVBFO-10 Hz (2 ) 

HIGH VOLTAGE EN 

CH В RCV AF MON j 
R/T PWR SPLY FAULT) ( ? > 

LOCAL EN 

MD1 (T) 

DVBFO-1 KHz (1 ) 
OR VBFO (1 ) 
DVBFO-10 Hi ( 1 ) 

LOW VOLTAGE EN 

CH В AGC MON 
R/T FAULT IND 
MONITOR 

637-2365 
TP4-9748-016 SH 3 



NOTES: 

P/O PI 

W O I S 

WD2S 

<2> 

77 

T 
, U7A О C R 9 

R13 
R1 < 1 МП _ l _ C3 
100 кП < 0.001 

ЛЛРК , CR10 
- у л — 

R14 
R2 $ 1 МП 
100 кП? 

- 2 - H — \ 4 CR1' 

• C 4 

-0 .001 

. U7C 
JLu ^ . „ CR11 

R 3 > 
100 кП_£ 

R15 
I МП 

- W и 

. C5 
• 0.001 

U7D 
-~ CR12 

R 4 

100 kfl^ 
1 E X - W 11 

J _ 0.001 

R5 
100 кП 

R17 
1 МП T 

1 U 6 * 

T C7 
0.001 

R27 
1 МП '• 

-ллл f - i 
R18 T 
1 МП _ L 

R 6 ^ ^ 
100 кП<* 5V DC ' T 4 

^3J? _ L J_ ^ R 3 D 
и IOC 

C8 
0.001 

CR25 
— И 

„ иве 
-8_u . „ CR15 

R19 
R7 1 M n  

100 кП 
• C9 
• 0.001 

i R 9 
A M e y 

re 1 I 

T C 
0.001 

CRI9 

5.JISB 4 C R I 8 

11 W v — 

R22 

R10 1 M f l  

100 kO 
• CI2 
• 0.001 

( 7 ) CONTROL/MONITOR DATA BITS TO SERIAL INTERFACE CARD. 

( I ) THESE FUNCTIONS ARE APPLICABLE ONLY TO RCVR, EXCTR, AND 
RCVR-EXCTR. 

( 3 ) THESE FUNCTIONS ARE APPLICABLE ONLY TO RCVR CONTROL, EXCTR 
CONTROL. AND RCVR-EXCTR CONTROL, 

( J ) UNLESS OTHERWISE SPECIFIED; RESISTANCE VALUES ARE IN OHMS, 
CAPACITANCE VALUES ARE IN MICROFARADS, AND DIODES ARE 
TYPE 1N4454. 

( 5 ) PARTIAL REFERENCE DESIGNATIONS ARE SHOWN; FOR COMPLETE 0-S1 GNAT I ON 
w PREFIX WITH UNIT AND/OR ASSEMBLY DESIGNATION. 

( 5 ) FUNCTIONS IN BRACKETS [ ] ARE APPLICABLE ONLY TO 8 5 1 S - 0 RCVR. 

(T) THE FOLLOWING PINS ARE CONNECTED TO TWO DIFFERENT CHARACTERS 
w AND ARE SHOWN TWICE FOR SIMPLICITY OF CHARACTER DEFINITION 

4, 5, 39, 70. AND 105. 

P/0 P1 

PRESET 
SEND 

+ 5V DC •5 VDC 

U. NO. TYPE 
POWER (V ОС) 

U. NO. TYPE •5 GND 

U1-U5 MC14528BCP 16 CO
 

U6-U8 F4030BPC 14 7 

U9.U11-U25 MC14512CP 16 8 
U10 F4049BPC 1 CO

 

T2 
В 

T1 6 11 T1 
в 

T2 T2 
В Q 

T1 
в Q 

A Q 
7_ 

U1A 

A 
CO^ 

% 100 к Л 
0 . 0 0 1 1 

T2 T1 6 11 T1 T2 
B Q В Q 

A C D 5 

7_ 

U5A — 
* C D 5 I3 

7_ 

U5A — 

• 5 V DC 
) 

+ 5 VDC 

• : R3i 
> 1 м п 

P/0 P1 

W01G ( 3 ) 

WD2G (J) 

LOCAL 
FRE3 ENBL 

• 5 V DC 

4.D ^ 

WD3S 

< 5 > 

-15 V DC 

+15 V DC 

SPARE 

AORS 

< D 

— T — T — T — 

7 1 p p,Jo,p, L 
130 

1 2 

102 

RESERVED 

L I 

1 mH 
+ 5 V DC 

P/0 
P1 

T2 Tl 
В Q 6 1 1 Tl T2 

в g 

T2 Tl 
В Q 

Tl T2 
в g 

7_ 1 4 

U3A = 
a g 

CD ь 
7_ 1 4 

U3A = 

I13 • 5 VDC + 5 V DC 

CR6 
- W 

U-
U 3 B 

- -15 V DC 

-•15 V DC 

+ 5 V DC 

U8D 
•5 V DC 

T2 T 
В Q 

a g 

6 11 Tl T2 
в g 

A Q 

T2 T 
В Q 

a g 
7 _ 

U2A — 

Tl T2 
в g 

A Q 

CR5 
* t — 

_9_ 

U2B 

• 5 V DC 

R41 
C24 ^100 кП 
100 pF 

•5 V DC ' 

<R40 
? 1 МП 

1 + " 
Rill 
I МП 

T2 T1 6 11 Tl T2 
в g ro

 

CT 

a g 

CD 

7 _ 

U4A 

A 
C D * 

10 CR21 
- W 

_9_ 

(I4B 

C29 
4 7 

23 

22 

W D 3 G ( 3 ) 

UPDATE ( ? ) 

WD4G ( 3 ) 

ADRG ( 3 ) 

TPA-0371-016 S H I 



. L k . 

SPARES 

4 
P/0 P1 

f — — 

- 103 

- 126 
- 122 
- 118 

COMMAND (C l 
(OPEN IN RT UNIT) 
0.1 MHz "\ 
1 KHz ) 
10 Hz J 

( 8 ) 

100 

73 

FL8 (16 KHz ) ENBL 

FM ENBL 

U10E 

P/O P1 

38 

61 

57 

53 

41 

99 

8 

STATUS RQST (S ) 
(•5 V IN RT UNIT) 

0.1 MHz ^ 

1 KHz 

10 Hz 
(4 ) 

VBFO ENBL 

FL7 (E ) ENBL 

AM ENBL 

P/0 PI 
' 
129 

125 

121 

117 

106 

35 

72 

• 5 V DC 

AFC ENBL 

FL6 (D) ENBL 

SSB ENBL 

R109 
4700 

:'. CR22 

LOCAL KEY 

® 

P/0 PI 

64 

60 

56 

52 

76 

37 

34 

9 

( 1 ) 

10 MHz 

0.1 H H z \ 

1 KHz 

10 Hz 

RF GAIN (16) 

AGC CROWBAR ENBL 

FL5 <C) ENBL 

CW ENBL 

A A A 
A B C 

U12 

OIS 

С 

В 

A 

INH 

OUT 

0 

1 

2 

3 

4 

5 

6 

7 

U13 

DIS 
С 
В 
A 

INH 

OUT 

0 
1 

2 

3 

4 

5 

6 

7 

U11 

DIS 

С 

В 

A 

INH 

OUT 

0 
1 

2 

3 

4 

5 

6 

7 •R81 
1 МП 

R 7 5 > R 7 6 £ R 7 7 
1 МП f 1 МП l 1 МП 

£ R 7 8 £ 

Si М Л > ' 

R79 
I М П 

i ' 

R82 
1 МП 

5R83 
<1 МП 

J j 

R 8 0 
1 М П 

»R84 
•"1 МП 

IR99 

: i M O 

P/0 PI 

104 

46 

96 

111 

110 

MD8 ( T ) 

DVBFO - 100 Hz (8 ) 

AFC LOCK l№) 
PA READY IND 

№ 7 ( 7 ) 

DVBFO - 100 Hz (4) 

EXTR RF MON \ ( ? ) 
PA FAULT IND ' ^ 

MD6 ( T ) 

DVBFO - 100 Hz (2 ) 

IUP/D0WN1N 
CH A XMT AF MON 

RF OUT IND 
(SIDETONE ENBL) 

VBFO SYNTH FAULT 

<D 

MD5 ( T ) 

OVBFO SIGN (1=NEG) 

DVBFO - 100 Hz (1 ) 

SPARE 

KEY IND [RATE (I6)j | 
CH A RCV AF MON ) 
CPLR FAULT INO 

(?) 

TPA-0371-0I6 SH 2 



MUX CONTROL 
FROM SERIAL 
INTERFACE 
CARD 

P/O P1 
ч 

MX 8 93 -

MX4 90 " 

MX2 25 
jMX1 27 

OUT 

DIS 

0 

DIS 1 

С 2 
В В 3 
A 4 

INH 5 

6 
7 

13 
12 

11 

U23 

OUT 

0 

DIS 1 
С 2 

В 3 

A 4 

INH СЛ
 

6 

7 

U15 

U2S 

OUT 

0 
DIS 1 

С 2 

В 3 
A 4 

INH 5 

6 
7 

OUT 

0 

DIS DIS 1 
С 2 
В В 3 

A 4 
INH 5 

6 

7 

R 5 9 
1 М П 

<R56 £ R 5 7 <R58 
< 1 МП < 1 МП <1 МП 

fR60 SRi 
1 МП <1 

161 
МП 

;R62 
•1 МП 

R64 £R65 
1 МП ?1 МП 

;R66 
• 1 МП 

iR68 SR69 5 
1 МП ? 1 МП < 

. R70 
1 МП 

P/0 P1 

1 MHz 

10 KHz 

100 Hz 

1 Hz 

RF GAIN ( 8 ) 

CH A AGC OFF 

FL4(B) ENBL 

ISB ENBL 

(8 ) 

P/0 P1 

63 1 MHz | 

59 
55 

10 KHz I 
100 Hz | 

51 1 Hz J 
75 RF GAIN (4 ) 

85 CH A AGC FAST ENBL 

33 FL3(A) ENBL 

92 SPARE 

P/0 P1 

127 1 MHz 1 
123 10 KHz I ( 2 ) 

119 
100 Wv I 115 1 Hz J 

10 RF GAIN ( 2 ) 

19 CH В AGC OFF 

97 FL2 (LSB) ENBL 

91 SPARE 

P/0 P1 

62 1 MHz "I 
58 10 KHz I 
54 100 Hz Г * " 
50 1 Hz J 
87 RF GAIN (1 ) 

20 CH В AGC FAST ENBL 

32 FL1 (USB) ENBL 

21 SPARE 

U10F 

4 > ^ 

DIS 

С 

В 

A 

ll*H 

OUT 

0 

1 

2 

3 

4 

5 

6 

7 

| R 8 6 
F 1 МП 

_15_ 

13 
12 

U20 

OUT 
0 

DIS 1 

С 

eg 

В 3 
A 4 

INH 5 

6 

7 

JA. 

|R91 11 

21 m 1 

R92 
1 МП 

U19 

OUT 

0 
OIS OIS 1 

j 
ro

 

с 
в 

j 
ro

 

с 
в 3 
A 4 

INH 5 
6 
7 

LI 

97 
МП 

>R87 
1 1 МП 

!93 
1 МП 

I 

R98 
1 МП 

DIS 
С 
B 
A 

INH 

OUT 

0 

1 

2 

3 

4 

5 

6 

7 

|R103 
V I МП 

;R88 

1 МП 

R94 
1 МП 

R89 
1 МП 

JR90 
I 1 МП 

+ 15 V DC 

• C28 

• 47 

£R100 <R101 <L 

> 1 МП ?1 МП > 

CR24 
R102 
1 МП 

R104 
МП 

| R 1 0 5 I I ^R105 
T l МП i

R106 
1 МП I? R107 

МП 
Г R108 

F 1 МП 

и z 

P/0 
P1 

4 У 
4 t 
4 I 

4 I — 

4 I 

4 I 

4 I 

4 I 

3 >-

з r-
3 I 

3 h 

3 h-

3 R-
3 h 

3 R-

2 r-

2 h 

2 I 

2 h 

2 Г 

2 r-

2 h 

2 h 

29 

113 
43 

78 

39 

39 

49 

95 

26 

112 

42 

79 
70 

18 
3 

80 

MD4 (T) 

(8 ) DVBFO-1 KHz 
OR VBFO (8 ) 
OVBFO-10 Hz (8) 

PILOT CARRIER ENBL 
[RATE ( 8 ) ] 0 ( 7 ) 
CH A AGC MON 
RF OVLD IND 
PRESEL FAULT IND 

№3 (T) 

(4 ) DVBFO-1 KHz 
OR VBFO (4 ) 
DVBFO-10 Hz (4 ) 

LOW PWR ENBL 

[RATE (4)](|)<5) 
CH В XMT AF MON 

SYNTH FAULT 

DATA ERROR 
<D 

MD2 (T) 

(2 ) DVBOF-1 KHz 
OR VBFO (2 ) 
DVBFO-10 Hz (2 ) 

HIGH VOLTAGE ENBL 
[RATE ( 2 ) ] ( 6 > ( 7 > 

CH В RCV AF MON | 
RT PWR SPLY FAULT) (2) 

LOCAL ENBL J 

MD1 (T) 

DVBFO-1 KHz (1 ) 
OR VBFO (1 ) 
OVBFO-10 Hz (1 ) 

LOW VOLTAGE ENBL 
IRATE <l)]<6)<7) 

CH В AGC MON 
RT FAULT IND 
MONITOR 
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Parallel Output 
(635-0752-001, -002) 

Printed in USA 

1. DESCRIPTION 

Parallel Output 635-0752-001, -002, shown in figure 1, 
is a 2-layer planar card with a 130-pin (2 layers, 65 
pins each) edge-on connector. All test points are 
mounted at the top edge of the card for easy access 
with the card installed in the unit. 

2 . PRINCIPLES OF OPERATION 

2.1 General 

The parallel output card consists of 6 primary cir
cuits: 16 shift registers used as multiplexers, 4 power-
on-clear flip-flops, a strobe generator, an rf gain con
trol, a fault indicator flasher, and an update/busy in
dicator/address gate (ADRG) generator. The mul
tiplexers receive serial data and convert it to parallel 
outputs for application to front panel indicators. The 
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rf gain control circuits are used only in the remote *— 
mode of the receiver circuits. A series of gates and 
flip-flops generates update, address gate, and busy in
dicator signals for use by control unit circuits. Out
puts from the power-on-clear flip-flops momentarily 
set all the multiplexers to a no-output condition when 
power is initially applied to the circuits. A timing cir
cuit develops a flashing signal for the R/E FAULT in
dicator under certain conditions. 

2.2 Power-On-Clear 

When power is applied to the parallel output card, 
capacitor C15 begins charging, through R28, to +5 
volts. (Refer to the schematic diagram, figure 7.) 
Initial current through R28 develops a logic 1 voltage 
for approximately 1 second. When capacitor C15 is 
charged, no current flows through R28 and the 
voltage across R28 is logic 0. This momentary logic 1 
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Figure 1 



is applied to the set terminals of flip-flops U5A and B, 
and U17A and B. The flip-flop Q outputs at logic 0 
with set state are applied to the enable lines of the 16 
shift register multiplexers. This clears all the mul
tiplexer outputs to an initial open-circuit condition. 

2.3 Serial-to-Parallel Register 

The 16 shift registers are electronically arranged in 4 
groups of 4. Each group of shift registers represents 
one word, each shift register represents one character 
of the word, and each register output represents one 
of the eight data bits of the word. (This information is 
shown in detail in the columns to the right of the shift 
registers in the schematic diagram, figure 7.) 

When the local enable (LOCAL EN) signal at Pl-16 is 
logic 1, the enable (EN) input to all the shift registers 
is logic 0 which inhibits their operation. (Figure 2 
shows a truth table and block diagram of the type 
4094 shift register.) A logic 0, or open circuit pulled 
down to logic 0 by R30, at Pl-16 permits the shift 
registers to be enabled. In this condition, the data in
put (Pl-89) is applied to the character-5 register of 
each word group. The clock input (Pl-88) clocks the 
data serially through each of the registers in a word 
group. When all 8 bits of characters 2 through 4 are 
loaded, a strobe signal at the register strobe inputs 
will cause the data to be stored in the registers. (Refer 
to the shift register block diagram in figure 2.) With 
the enable inputs at logic 1, the stored data is applied 
through buffers to the eight outputs of the shift 
registers. This is the parallel output signal from the 
circuit card. 

Strobe signals to each of the word groups of registers 
are generated by U7. Outputs from this 8-channel 
multiplexer (refer to the block diagram and truth 
table in figure 3) are determined by the inputs to the 
A and В control inputs (Pl-83 and -81), the strobe ad
dresses (STA 1 and STA 2) from the serial interface 
card. The output signals from U7 strobe one word 
group of registers at a time to output the word data 
bits from the registers. 

2.4 Fault Indicator Flasher 

A type 4047 multivibrator (refer to figure 4) is con
nected as a retriggerable astable multivibrator to 
develop an on-off signal to the unit front panel R/E 
FAULT indicator. 

During normal operation, the strobe signal to the U8 
retrigger input occurs at a rate that keeps the astable 
multivibrator continuously triggered (Q at logic 0). 

This permits bit 1 of character 4, word 4 to control the 
output of exclusive OR gate U12B. If this character 
bit is logic 0, the r/t fault ind signal at Pl-12 is logic 1 
and the unit front panel R/E FAULT indicator is 
turned on. Otherwise, the output is logic 0 and the in
dicator is off. 

In the event a malfunction interrupts monitor data 
transmission between the control and remote units 
(interconnection interruption or serial interface card 
malfunction, for example) the strobe signal to the U8 
retrigger input goes to logic 0. This allows the mul
tivibrator to free run at a 0.25-Hz rate (logic 1, 2s, 
logic 0,2s). Regardless of the logic level at U12B-5, the 
r/t fault ind output will be pulsed between logic 1 and 
0 to cause the R/E FAULT indicator to flash. 

2.5 RF Gain Control 

The rf gain control circuit develops a dc voltage out
put proportional to the binary input signals to mul
tiplexers U2 and U10. Input signals to the multiplex
ers are obtained from serial-to-parallel shift register 
U10. The various dc output levels are developed by 
changing the input resistors to U1A. This is done by 
enabling different outputs from U10 or U2. The 
enabled output channel of the multiplexer is deter
mined by the binary signals at the control inputs 
(pins A, B, and C). (Refer to figure 3 for a truth table 
and block diagram of the type 4051 multiplexer.) 

When the inhibit (INH) input to the multiplexer is 
logic 1, the outputs are all open circuit. In local mode 
of operation of the remote units, the local enable in
put to NOR gates U9A (pin 1) and U9B (pin 5) is 
strapped to logic 1. This inhibits the operation of both 
U2 and U10 and applies approximately 0 volt to Pl-86 
(remote rf gain control). Otherwise, in the remote 
mode of operation, these inputs to U9A and В are at 
logic 0. The rf gain (16) signal is logic 0; this causes 
multiplexer U10 to be enabled and U2 to be inhibited. 
When the rf gain level is adjusted to the point where 
rf gain (16) signal goes to logic 1, U10 is inhibited and 
U2 is enabled (through inverter U2). Thus the various 
input resistor values are selected to control the dc 
output level from amplifiers U1A and U1B. 

2.6 Update/Busy Indicator/Address Gate 
Generator 

This circuit consists of gates U4; U12A, C, and D; 
U28; inverters U11A, B, and F; flip-flops U20 (truth 
table and diagram in figure 5); and multivibrators U3 
(diagram and waveforms in figure 6). The circuit 
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Figure 2 

develops address gate and update pulses, and a driv
ing voltage for the unit front panel BUSY indicator. 
(These signals are used in the control unit only.) 

With the unit front panel CONT switch in NORM and 
no busy signal input from the unit being controlled, 
the input to U4D-13 is logic 0. The input from Pl-71 
through U11B to U4D-12 is logic 1. This develops a 
logic 0 from exclusive OR gate U12D and AND gate 
U28B. The logic 0 U28B output prevents the BUSY in
dicator on the unit front panel from lighting. This 
same signal is clocked through U20A to inhibit U28D 
from gating out WD4R pulses which are used as up
date requests. 

When a busy signal input is received in the monitor 
data, the input to U4D-13 goes to logic 1. In NORM, 
U4D-11 is logic 0, U12D-11 is logic 1, and both inputs 
to U28B are logic 1. This develops a logic 1 to U28A-2 
and to busy indicator output (to cause the BUSY in
dicator to light). The input to U28A from U4D-11 
enables U28A and causes it to output continuous 
WD4R pulses as an address gate signal. The input to 
U28C-8 is logic 0, causing gate U28D to keep the up
date output inhibited. 

When the front panel CONT switch is changed from 
NORM to TEST in a not-busy condition, U4D-13 is 
logic 0 keeping the busy indicator output at logic 0 as 
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before. (The logic 0 input to U28A also keeps the 
ADRG output inhibited.) Switching from NORM to 
TEST causes U12C to develop a momentary output 
pulse that is used to trigger U3A. The resulting out
put from U3B is a logic 1 pulse that causes a logic 0 
output from U4A-3. This input to U12A allows the ex
clusive OR gate to momentarily go to logic 1 and set 
U20A-1 to logic 1. (The not-busy, logic 0 input from 
U28B-4 to U20A-5 and clock input to U20A-3 from the 
WD4R clock the Q output from U20A-1 back to logic 
0.) The momentary logic 1 at U28D-13 permits one 
WD4R pulse to be gated out (U28D-11) as an update 
pulse. 

With a busy signal present (U4D-13 at logic 1) when 
the CONT switch is placed in the TEST position, the 
set pulse to U20A-6 is developed as described above; 
however, the resulting logic 1 from U4D-11 causes 
U12D-11 to be logic 0. This switches the logic 1 busy 
indicator output to logic 0, turning off the front panel 
busy indicator, and causes the Q output from U20A to 
go to logic 0 after the set input pulse from U12A goes 
to logic 0. The resulting update output is one logic 1 
pulse and the ADRG output is a constant logic 0. 

When the front panel CONT switch is changed from 
TEST to NORM, the logic 1 output pulse from U3B-10 
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is developed as described above. (Exclusive OR gate 
U12C develops an output trigger pulse to U3A-4 when 
the input to pin 8 changes from one logic level to the 
other.) With a not-busy signal present, U4D-11 is 
logic 1. This enables U28C to gate the WD4R pulses to 
U28D. The logic 1 at U12D-13 develops a logic 0 at 
U12D-11 and inhibits gate U28B. The logic 0 output 
from U28B-4 is the busy indicator output, the D input 
to U20A, and an inhibiting input to U28A. The 
resulting Q output from U20A inhibits gate U28D, 
developing a logic 0 update output. With U28A in
hibited, the ADRG output is also held at logic 0. 

With a busy signal present when the CONT switch is 
set to NORM, U4D-11 is logic 0 which causes the up
date output to be logic 0. The logic 1 output from 
U12D-11 causes U28B-4 to be switched to logic 1. This 
outputs a logic 1 busy indicator signal and enables 
gate U28A. The WD4R input to U28A-1 is then gated 
out as continuous ADRG pulses. 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the parallel output card are 
listed in the maintenance section of this instruction 
book. 

3.2 Testing 

The test procedures in table 1 check total perfor
mance of the parallel output card. These test 
procedures permit isolation of a fault to a specific 
component or circuit when the results are used with 
the schematic to circuit trace the fault. 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup | Note | 

T h e s e t e s t i n g and t r o u b l e s h o o t i n g 
p r o c e d u r e s a r e b a s e d on u s i n g a 
c o n t r o l unit and an a s s o c i a t e d l o c a l 
u n i t . T h e m o s t e f f e c t i v e m e t h o d of 
t e s t i n g and t r o u b l e s h o o t i n g i s o b 
tained b y i n s t a l l i n g the q u e s t i o n a b l e 
p a r a l l e l output in the c o n t r o l unit . 

D u r i n g t h e s e t e s t s when a c o n t r o l 
unit is r e f e r r e d to it is a r e c e i v e r -
e x c i t e r c o n t r o l , o r a r e c e i v e r c o n 
t r o l . W h e n a l o c a l unit i s r e f e r r e d 
to it i s a r e c e i v e r - e x c i t e r , an 
e x c i t e r , o r a r e c e i v e r . 

a . R e m o v e top c o v e r of unit containing the 
p a r a l l e l output that i s to b e t e s t e d . 

b . R e m o v e p a r a l l e l output . Insta l l it on an 
e x t e n d e r c a r d and p l a c e it in the c o n t r o l 
unit . 

c . Set c o n t r o l unit and l o c a l unit L I N E 
S E L E C T O R s w i t c h e s to 1 1 5 V . 

d . C o n n e c t c o n t r o l unit and l o c a l unit to 
1 1 5 - V a c p o w e r s o u r c e and s e t p o w e r o n . 

e . M e a s u r e dc v o l t a g e s , on the c a r d u n d e r 
t e s t , b e t w e e n the fo l lowing pins and 
g r o u n d ( T P 1 , b r o w n ) : 

P l - 4 5 
P I - 6 5 
P l - 1 1 4 

f. S t r a p l o c a l unit f o r a d d r e s s 0 . 

g . C o n n e c t l o c a l unit t o c o n t r o l unit . 

+15 ± 1 . 0 V d c . 
+5 ± 0 . 5 V d c . 
- 1 5 ± 1 . 0 V d c . 

C h e c k a s s o c i a t e d 
p o w e r s u p p l y . 

2 . D a t a i n p u t s , 
w o r d 1 

(Cont) 

a . Set c o n t r o l unit C O N T s w i t c h to T E S T . 

Note 

W o r d 1 t e s t s c a n a l s o b e a c c o m p l i s h e d 
with the c o n t r o l unit C O N T s w i t c h in 
N O R M and l o c a l unit C O N T s w i t c h 
in L C L . T h e n s e t l o c a l unit c o n t r o l s 
to p o s i t i o n s i n d i c a t e d . 

b . Set c o n t r o l unit F R E Q U E N C Y K H Z c o n 
t r o l s f o r 2 9 9 9 9 . 9 ( 9 ) . 

F r e q u e n c y d i s p l a y 
r e a d s 2 9 9 9 9 . 9 ( 9 ) . 
R e f e r t o c h a r t for 
l o g i c l e v e l s and 
a s s o c i a t e d p a r a l l e l 
output pin n u m b e r s . 

M e a s u r e l o g i c l e v e l s 
a s i n d i c a t e d in c h a r t . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

D a t a i n p u t s , 
w o r d 1 
(Cont) 

(Cont) 

Set c o n t r o l unit F R E Q U E N C Y K H Z c o n 
t r o l s f o r 16 6 6 6 . 6 ( 6 ) . 

Set c o n t r o l unit F R E Q U E N C Y K H Z c o n 
t r o l s f o r 0 2 0 0 0 . 0 ( 0 ) . 

F r e q u e n c y d i s p l a y 
r e a d s 1 6 6 6 6 . 6 ( 6 ) . 
R e f e r t o c h a r t f o r 
l o g i c l e v e l s and 
a s s o c i a t e d p a r a l l e l 
output pin n u m b e r s . 

F r e q u e n c y d i s p l a y 
r e a d s 0 2 0 0 0 . 0 ( 0 ) . 
R e f e r to c h a r t f o r 
l o g i c l e v e l s and 
a s s o c i a t e d p a r a l l e l 
output pin n u m b e r s . 

M e a s u r e l o g i c l e v e l s 
a s i n d i c a t e d in c h a r t . 

M e a s u r e l o g i c l e v e l s 
a s i n d i c a t e d in c h a r t . 

Note 

L o g i c 1 = N L T + 3 . 0 V d c . 
L o g i c 0 = N M T 0 . 5 V d c . 

B C D 
O U T P U T 

P A R A L L E L 
O U T P U T 

L O G I C L E V E L S I F A B N O R M A L 
C H E C K 

S I G N A L P I N N O 

P I - О 
2 9 9 9 9 . 9 ( 9 ) 16 6 6 6 . 6 ( 6 ) 0 2 0 0 0 . 0 ( 0 ) 

1 0 M H z 
f (2) 1 2 9 1 0 0 

1 0 M H z u> 6 4 0 1 0 

С (8) 
1 2 8 1 0 0 U 6 , U 5 , U 7 , U l l , 

/ a n d a s s o c i a t e d 

1 M H z , ) (4) 6 3 0 1 0 c i r c u i t s . 
( 
) (2) 1 2 7 0 1 1 

U ) 6 2 1 0 0 

" ( 8 ) 1 2 6 1 0 0 "\ 

1 0 0 k H z < (4) 6 1 0 1 0 1 0 0 k H z < 

(2) 1 2 5 0 1 0 

U ) 6 0 1 0 0 , U 1 4 , U 5 , U 7 , U l l , 
) a n d a s s o c i a t e d 

c i r c u i t s . 1 " ( 8 ) 1 2 4 1 0 0 

, U 1 4 , U 5 , U 7 , U l l , 
) a n d a s s o c i a t e d 

c i r c u i t s . 

1 0 k H z ) (4) 5 9 0 1 0 

(2) 1 2 3 0 1 0 

{ - (1) 5 8 1 0 0 J 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

2 . D a t a i n p u t s , 
w o r d 1 
(Cont) 

2 . D a t a i n p u t s , 
w o r d 1 
(Cont) 

B C D 
O U T P U T 

P A R A L L E L 
O U T P U T 

L O G I C L E V E L S I F A B N O R M A L 
C H E C K 

S I G N A L P I N N O 
16 6 6 6 . 6 ( 6 ) 

P l - O 
2 9 9 9 9 . 9 ( 9 ) 16 6 6 6 . 6 ( 6 ) 0 2 0 0 0 . 0 ( 0 ) 

r 
(8) 1 2 2 1 0 0 

1 k H z ^ (4) 57 0 1 0 
1 k H z ^ 

(2) 1 2 1 0 1 0 

. (!) 5 6 1 0 0 U 2 2 , U 5 , U 7 , U l l , 
>and a s s o c i a t e d 

c i r c u i t s . Г (В) 
1 2 0 1 0 0 

U 2 2 , U 5 , U 7 , U l l , 
>and a s s o c i a t e d 

c i r c u i t s . 

1 0 0 Hz / (4) 5 5 0 1 0 

\ (2) 1 1 9 0 1 0 

(1) 5 4 1 0 0 

10 H z Г (8) 1 1 8 0 0 0 ~\ 

(with n o 
1 0 - H z < 
tuning) 

J (4) 
5 3 0 0 0 (with n o 

1 0 - H z < 
tuning) \ (2) 1 1 7 0 0 0 

(with n o 
1 0 - H z < 
tuning) 

U) 5 2 0 0 0 U 3 0 , U 5 , U 7 , U l l , 
\ and a s s o c i a t e d 

c i r c u i t s . 
1 0 H z (8) 1 1 8 1 0 0 

U 3 0 , U 5 , U 7 , U l l , 
\ and a s s o c i a t e d 

c i r c u i t s . 

(with 
1 0 - H z < 
tuning) 

(4) 53 0 1 0 (with 
1 0 - H z < 
tuning) (2) 1 1 7 0 1 0 

5 2 1 0 0 
J 

1 Hz Г(8) 1 1 6 0 0 0 

(with n o , 
1 - H z <̂  
tuning) 

(4) 5 1 0 0 0 (with n o , 
1 - H z <̂  
tuning) (2) 1 1 5 0 0 0 

(with n o , 
1 - H z <̂  
tuning) 

(1) 5 0 0 0 0 U 3 0 , U 5 , U 7 , U l l , 
^and a s s o c i a t e d 

c i r c u i t s . 
1 H z Г Р) 1 1 6 1 0 0 

U 3 0 , U 5 , U 7 , U l l , 
^and a s s o c i a t e d 

c i r c u i t s . 

(with 
1 - H z ( 
tuning) 

(4) 5 1 0 1 0 (with 
1 - H z ( 
tuning) (2) 1 1 5 0 1 0 

(with 
1 - H z ( 
tuning) 

(1) 5 0 1 0 0 
J 

| Note | 

If a p r o c e s s o r c o n t r o l i s u s e d , the 
1 - H z outputs c a n b e c h e c k e d in the 
s a m e m a n n e r that the o t h e r f r e 
q u e n c y outputs a r e c h e c k e d . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

D a t a i n p u t s , 
w o r d 2 

a . Set c o n t r o l unit C O N T s w i t c h to T E S T . 

Note 

W o r d 2 t e s t s c a n a l s o b e a c c o m p l i s h e d 
with the c o n t r o l unit C O N T s w i t c h in 
N O R M and l o c a l unit C O N T s w i t c h in 
R E M . T h e n m e a s u r e v o l t a g e s at 
l o c a l unit o r c o n t r o l unit p a r a l l e l 
output c a r d (the c a r d b e i n g t e s t e d ) . 

Rf g a i n t e s t , s t e p s b and c , i s 
a p p l i c a b l e t o r e c e i v e r and r e c e i v e r -
e x c i t e r c o n t r o l s o n l y . 

b . Set c o n t r o l unit R F G A I N c o n t r o l to 
M A X . 

c . C o n n e c t a d v m to T P 5 ( g r e e n ) . N o t e dc l e v e l s a s 
s h o w n in c h a r t f o r 
d i f f e r e n t R F G A I N 
p o s i t i o n s . 

C h e c k U 1 8 , U 9 , U l l , 
U l , and a s s o c i a t e d 
c i r c u i t s . C h e c k a l s o 
c i r c u i t i n d i c a t e d in 
c h a r t . 

(Cont) 

R F G A I N C O N T R O L S E T T I N G S T P 5 (DC V O L T S ) I F A B N O R M A L 
C H E C K 

M A X 1 0 . 0 0 0 ± 0 . 0 1 0 N o n e 
* - 0 . 1 5 8 ± 0 . 0 1 0 R 2 0 
2 - 0 . 3 1 6 ± 0 . 0 1 0 R 1 9 
* - 0 . 4 7 5 ± 0 . 0 2 0 R 1 9 , R 2 0 
3 - 0 . 6 3 4 ± 0 . 0 2 0 R 1 8 

r * - 0 . 7 9 2 ± 0 . 0 3 0 R 1 8 , R 2 0 
r o t a t e d 4 - 0 . 9 5 0 ± 0 . 0 3 0 R 1 7 
f r o m M A X * - 1 . 1 0 8 ± 0 . 0 4 0 R 1 7 , R 2 0 

> and U 1 0 . 
c c w t o w a r d 5 - 1 . 2 6 6 ± 0 . 0 4 0 R 1 6 

> and U 1 0 . 

M I N * - 1 . 4 1 7 ± 0 . 0 5 0 R 1 6 , R 2 0 
6 - 1 . 5 6 8 ± 0 . 0 5 0 R 1 5 
* - 1 . 7 1 2 ± 0 . 0 6 0 R 1 5 , R 2 0 
7 - 1 . 8 5 5 ± 0 . 0 6 0 R 1 4 
* - 2 . 0 2 2 ± 0 . 0 7 0 R 1 4 , R 2 0 
8 - 2 . 1 8 8 ± 0 . 0 7 0 R 1 3 

M I N * - 2 . 3 3 2 ± 0 . 0 8 0 R 1 3 , R 2 0 ^ 

и 



Table 1. Parallel Output, Tenting and Troubleshooting Procedures (Cont). 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

3 . D a t a i n p u t s , 
w o r d 2 
(Cont) 

R F G A I N C O N T R O L S E T T I N G S 

M A X 

r o t a t e d 
f r o m M A X 
c c w t o w a r d 
M I N 

1 0 
* 

11 
* 

12 
* 

13 
* 

1 4 
* 

1 5 
* 

16 
M I N 

T P S (DC V O L T S ) 

- 2 . 4 6 5 
- 2 . 6 1 9 
- 2 . 7 7 3 
- 3 . 0 0 2 
- 3 . 1 3 0 
- 3 . 2 8 3 
- 3 . 4 3 9 
- 3 . 5 7 0 
- 3 . 7 0 0 
- 3 . 8 8 6 
- 4 . 0 7 2 
- 4 . 2 1 8 
- 4 . 3 6 3 
- 4 . 5 3 2 
- 4 . 7 0 0 
- 4 . 8 5 8 

± 0 . 0 8 0 
± 0 . 0 9 0 
± 0 . 0 9 0 
± 0 . 1 0 0 
± 0 . 1 0 0 
± 0 . 1 1 0 
± 0 . 1 1 0 
± 0 . 1 2 0 
± 0 . 1 2 0 
± 0 . 1 3 0 
± 0 . 1 3 0 
± 0 . 1 4 0 
± 0 . 1 4 0 
± 0 . 1 5 0 
± 0 . 1 5 0 
± 0 . 1 6 0 

I F A B N O R M A L 
C H E C K 

R 1 2 
R 1 2 , R 2 0 
R l l 
R l l , R 2 0 
R 1 0 
R 1 0 , R 2 0 
R 9 

II' R 2 0 ) and U 2 . 

R 8 , R 2 0 
R 7 
R 7 , R 2 0 
R 6 
R 6 , R 2 0 
R 5 
R 5 , R 2 0 

• C o n t r o l l e d b y l e a s t s i g n i f i c a n t b e d input for r f g a i n c o n t r o l , a v a i l a b l e only on 
p r o c e s s o r c o n t r o l s . B e d f o r l e a s t s i g n i f i c a n t b e d s i g n a l at M A X s e t t i n g i s 
b i t wt 0 . B e d s i g n a l f o r m o s t s i g n i f i c a n t b e d s i g n a l at one s t e p b e y o n d M I N 
s e t t i n g i s b i t wt 3 1 . 

Note 

A G C t e s t s , s t e p s d t h r o u g h f, a r e 
a p p l i c a b l e t o the r e c e i v e r and 
r e c e i v e r - e x c i t e r c o n t r o l s o n l y . 

d . Set c o n t r o l unit A G C s w i t c h t o F A S T . 

e . Set c o n t r o l unit A G C s w i t c h to O F F . 

f. Set c o n t r o l unit A G C s w i t c h t o S L O W . 

(Cont) 

C h e c k l o g i c l e v e l s 
at the a s s o c i a t e d 
p a r a l l e l output pin 
n u m b e r s a s s h o w n 
in c h a r t . 

C h e c k l o g i c l e v e l s 
at t h e a s s o c i a t e d 
p a r a l l e l output pin 
n u m b e r s a s s h o w n 
in c h a r t . 

C h e c k l o g i c l e v e l s 
at the a s s o c i a t e d 
p a r a l l e l output pin 
n u m b e r s a s s h o w n 
in c h a r t . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

3 . D a t a i n p u t s , 
w o r d 2 
(Cont) 

(Cont) 

Note 

L o g i c 1 = N L T + 3 . 0 V d c . 
L o g i c 0 = N M T 0 . 5 V d c . 

P A R A L L E L 
O U T P U T 

P I N 
N O 

A G C S W I T C H P O S I T I O N I F A B N O R M A L 
C H E C K 

P A R A L L E L 
O U T P U T 

P l - ( ) 
F A S T O F F S L O W 

C H A A G C O F F 84 0 1 0 

C H A A G C F A S T 85 1 0 0 U 2 6 , U 1 7 , U 7 , U l l , 
^ and a s s o c i a t e d 

C H В A G C O F F 1 9 0 1 0 c i r c u i t s . 

C H В A G C F A S T 2 0 1 0 0 J 
Note 

B a n d w i d t h t e s t s , s t e p s g and h, a r e 
a p p l i c a b l e to the r e c e i v e r c o n t r o l 
o n l y . 

g . Set c o n t r o l unit M O D E s w i t c h to S S B / C W . 

h . Set c o n t r o l unit B A N D W I D T H s w i t c h to 
e a c h of i t s p o s i t i o n s . 

Note 

L o g i c 1 = N L T + 3 . 0 V d c . 
L o g i c 0 = N M T 0 . 5 V d c . 

T h e d i s p l a y a s s o c i 
a ted with the B A N D 
W I D T H s w i t c h p o s i 
t i o n s l i g h t s . R e f e r 
to c h a r t f o r l o g i c 
l e v e l s and a s s o c i 
a ted p a r a l l e l output 
pin n u m b e r s . 

M e a s u r e l o g i c 
l e v e l s a s i n d i c a t e d 
in c h a r t . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

Data i n p u t s , 
w o r d 2 
(Cont) 

(Cont) 

P A R A L L E L 
O U T P U T 

P I N 
N O 
P l - ( ) 

B A N D W I D T H S W I T C H P O S I T I O N I F A B N O R M A L 
C H E C K 

P A R A L L E L 
O U T P U T 

P I N 
N O 
P l - ( ) 

1 6 A В U S B L S B С D E 

I F A B N O R M A L 
C H E C K 

F L 8 1 0 0 1 0 0 0 0 0 0 0 

U 2 7 , U 1 7 , U 7 , U l l , 
\ a n d a s s o c i a t e d 
( c i r c u i t s . 

J 

F L 3 33 0 1 0 0 0 0 0 0 

U 2 7 , U 1 7 , U 7 , U l l , 
\ a n d a s s o c i a t e d 
( c i r c u i t s . 

J 

F L 4 9 8 0 0 1 0 0 0 0 0 
U 2 7 , U 1 7 , U 7 , U l l , 

\ a n d a s s o c i a t e d 
( c i r c u i t s . 

J 

F L 1 3 2 0 0 0 1 0 0 0 0 
U 2 7 , U 1 7 , U 7 , U l l , 

\ a n d a s s o c i a t e d 
( c i r c u i t s . 

J 

F L 2 97 0 0 0 0 1 0 0 0 

U 2 7 , U 1 7 , U 7 , U l l , 
\ a n d a s s o c i a t e d 
( c i r c u i t s . 

J 

F L 5 3 4 0 0 0 0 0 1 0 0 

U 2 7 , U 1 7 , U 7 , U l l , 
\ a n d a s s o c i a t e d 
( c i r c u i t s . 

J 

F L 6 3 5 0 0 0 0 0 0 1 0 

U 2 7 , U 1 7 , U 7 , U l l , 
\ a n d a s s o c i a t e d 
( c i r c u i t s . 

J 
F L 7 9 9 0 0 0 0 0 0 0 1 

U 2 7 , U 1 7 , U 7 , U l l , 
\ a n d a s s o c i a t e d 
( c i r c u i t s . 

J 

I Note 

M o d e t e s t s , s t e p i , a r e a p p l i c a b l e 
to the r e c e i v e r c o n t r o l o n l y . 

i . Set M O D E s w i t c h ( r e c e i v e r c o n t r o l o n l y ) 
to e a c h of i t s p o s i t i o n s . 

Note 

L o g i c 1 
L o g i c 0 

N L T + 3 . 0 V d c . 
N M T 0 . 5 V d c . 

T h e d i s p l a y a s s o c i 
a ted with the M O D E 
s w i t c h p o s i t i o n 
l i g h t s . R e f e r t o 
c h a r t for l o g i c 
l e v e l s and a s s o c i 
a ted p a r a l l e l output 
pin n u m b e r s . 

M e a s u r e l o g i c l e v e l s 
a s i n d i c a t e d in c h a r t . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

D a t a i n p u t s , 
w o r d 2 
(Cont) 

(Cont) 

P A R A L L E L 
O U T P U T 

S S B E N 

A M E N 

F M E N 

C W E N 

ISB E N 

P I N 
N O 
P l - ( ) 

7 2 

73 

74 

M O D E S W I T C H 
P O S I T I O N 

* S S B / C W • A M ISB 

I F A B N O R M A L 
C H E C K 

U 2 5 , U 1 7 , U 7 , U l l , 
and a s s o c i a t e d 
c i r c u i t s . 

*In t h e s e p o s i t i o n s t h e d i s p l a y and l o g i c l e v e l s a s s o c i a t e d with the B A N D W I D T H 
s w i t c h p o s i t i o n a r e a l s o a c t i v a t e d . 

Note 

M o d e t e s t s , s t e p j , a r e a p p l i c a b l e t o 
the e x c i t e r a n d r e c e i v e r - e x c i t e r c o n 
t r o l s o n l y . 

j . Set M O D E s w i t c h ( e x c i t e r and 
r e c e i v e r - e x c i t e r c o n t r o l s only ) to e a c h 
of i ts p o s i t i o n s . 

I Note I 

L o g i c 1 = N L T + 3 . 0 V d c . 
L o g i c 0 = N M T 0 . 5 V d c . 

T h e d i s p l a y a s s o c i 
a ted with the M O D E 
s w i t c h p o s i t i o n 
l i g h t s . R e f e r to 
c h a r t f o r l o g i c l e v e l s 
and a s s o c i a t e d 
p a r a l l e l output pin 
n u m b e r s . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

Data i n p u t s , 
w o r d 2 
(Cont) 

P A R A L L E L 
O U T P U T 

P I N 
N O 
P l - ( ) 

M O D E S W I T C H 
P O S I T I O N 

I F A B N O R M A L 
C H E C K 

P A R A L L E L 
O U T P U T 

P I N 
N O 
P l - ( ) 

C W L S B U S B A M ISB 

I F A B N O R M A L 
C H E C K 

S S B E N 72 1 1 1 0 1 1 U 2 5 , U 1 7 , U 7 , U l l , 
f and a s s o c i a t e d 

c i r c u i t s . 

J 
Л U 2 7 , U 1 7 , U 7 , U l l , 

I and a s s o c i a t e d 
\ c i r c u i t s . 

A M E N 8 0 0 0 1 0 1 U 2 5 , U 1 7 , U 7 , U l l , 
f and a s s o c i a t e d 

c i r c u i t s . 

J 
Л U 2 7 , U 1 7 , U 7 , U l l , 

I and a s s o c i a t e d 
\ c i r c u i t s . 

F M E N 7 3 0 0 0 0 0 
1 U 2 5 , U 1 7 , U 7 , U l l , 
f and a s s o c i a t e d 

c i r c u i t s . 

J 
Л U 2 7 , U 1 7 , U 7 , U l l , 

I and a s s o c i a t e d 
\ c i r c u i t s . 

C W E N 9 1 0 0 0 0 

1 U 2 5 , U 1 7 , U 7 , U l l , 
f and a s s o c i a t e d 

c i r c u i t s . 

J 
Л U 2 7 , U 1 7 , U 7 , U l l , 

I and a s s o c i a t e d 
\ c i r c u i t s . 

ISB E N 74 0 0 0 0 1 

1 U 2 5 , U 1 7 , U 7 , U l l , 
f and a s s o c i a t e d 

c i r c u i t s . 

J 
Л U 2 7 , U 1 7 , U 7 , U l l , 

I and a s s o c i a t e d 
\ c i r c u i t s . 

F L 1 (USB) E N 3 2 0 0 1 0 0 

1 U 2 5 , U 1 7 , U 7 , U l l , 
f and a s s o c i a t e d 

c i r c u i t s . 

J 
Л U 2 7 , U 1 7 , U 7 , U l l , 

I and a s s o c i a t e d 
\ c i r c u i t s . F L 2 ( L S B ) E N 9 7 0 1 0 0 0 

1 U 2 5 , U 1 7 , U 7 , U l l , 
f and a s s o c i a t e d 

c i r c u i t s . 

J 
Л U 2 7 , U 1 7 , U 7 , U l l , 

I and a s s o c i a t e d 
\ c i r c u i t s . 

Data i n p u t s , 
w o r d 3 

(Cont) 

a . Set c o n t r o l unit C O N T s w i t c h to T E S T . 

Note 

W o r d 3 t e s t s c a n a l s o b e a c c o m p l i s h e d 
with c o n t r o l unit C O N T s w i t c h in 
N O R M and l o c a l unit C O N T s w i t c h in 
R E M . Then m e a s u r e v o l t a g e s at 
l o c a l unit p a r a l l e l output c a r d (the 
c a r d b e i n g t e s t e d ) . 

Pa t e s t s , s t e p s b t h r o u g h e , a r e 
a p p l i c a b l e to the e x c i t e r and r e c e i v e r -
e x c i t e r c o n t r o l s o n l y . 

b . Set c o n t r o l unit P A P W R s w i t c h to O F F . 

c . Set c o n t r o l unit P A P W R s w i t c h to 
S T B Y . 

d . Set c o n t r o l unit P A P W R s w i t c h to 
H I G H P W R . 

C h e c k l o g i c l e v e l s at 
the a s s o c i a t e d p a r a l -
e l output pin n u m b e r s 
a s s h o w n in c h a r t . 

C h e c k l o g i c l e v e l s at 
the a s s o c i a t e d p a r a l -
e l output pin n u m b e r s 
a s s h o w n in c h a r t . 

C h e c k l o g i c l e v e l s at 
the a s s o c i a t e d p a r a l -
e l output pin n u m b e r s 
a s s h o w n in c h a r t . 

lti 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

4 . D a t a i n p u t s , 
w o r d 3 
(Cont) 

Set c o n t r o l unit P A P W R s w i t c h to L O W 
P W R . 

C h e c k l o g i c l e v e l s at 
the a s s o c i a t e d p a r a l -
e l output pin n u m b e r s 
a s s h o w n in c h a r t . 

Note 

L o g i c 1 = N L T + 3 . 0 V d c . 
L o g i c 0 = N M T 0 .5 V d c . 

P A R A L L E L 
O U T P U T 

P I N 
N O 
P l - ( ) 

P A P W R S W I T C H 
P O S I T I O N 

I F A B N O R M A L 
C H E C K 

P A R A L L E L 
O U T P U T 

P I N 
N O 
P l - ( ) 

O F F S T B Y H I G H 
P W R 

L O W 
P W R 

I F A B N O R M A L 
C H E C K 

P A L V E N 7 9 0 1 1 1 1 U 1 9 , U 5 , U 7 , U l l , 
) and a s s o c i a t e d 

c i r c u i t s . 

J 
P A H V E N 14 0 0 1 1 

1 U 1 9 , U 5 , U 7 , U l l , 
) and a s s o c i a t e d 

c i r c u i t s . 

J 
L O P W R E N 7 8 0 0 0 1 

1 U 1 9 , U 5 , U 7 , U l l , 
) and a s s o c i a t e d 

c i r c u i t s . 

J 

Note I 

(Cont) 

P i lo t c a r r i e r t e s t s , s t e p s f and g , 
a r e a p p l i c a b l e to the e x c i t e r and 
r e c e i v e r - e x c i t e r c o n t r o l s o n l y . 

f. Set c o n t r o l unit P C A R s w i t c h to O F F . 

g . Set c o n t r o l unit P C A R s w i t c h to O N . 

Note 

Dvbfo t e s t s , s t e p s h t h r o u g h k , a r e 
a p p l i c a b l e o n l y to the r e c e i v e r and 
r e c e i v e r - e x c i t e r c o n t r o l s with a 
dvbfo option i n s t a l l e d . 

Set the c o n t r o l unit M O D E s w i t c h to 
S S B / C W o r C W and B F O s w i t c h to V A R . 

L o g i c l e v e l 0 at 
P l - 8 2 ( N M T 0 . 5 
V d c ) . 

L o g i c l e v e l 1 at 
P l - 8 2 ( N L T + 3 . 0 
V d c ) . 

C h e c k U 1 9 , U 5 , 
) U 7 , U l l , and 

a s s o c i a t e d c i r c u i t s . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

Data i n p u t s , 
w o r d 3 
(Cont) 

(Cont) 

i . Set d i g i t a l V B F O c o n t r o l s for + 9 9 9 0 H z . 

j . Set d i g i t a l V B F O c o n t r o l s for - 6 6 6 0 H z . 

k . Set d i g i t a l V B F O c o n t r o l s for + 1 0 0 0 H z . 

V B F O f r e q u e n c y d i s 
p l a y r e a d s + 9 9 9 0 . 
R e f e r t o c h a r t f o r 
l o g i c l e v e l s and 
a s s o c i a t e d p a r a l l e l 
output pin n u m b e r s . 

V B F O f r e q u e n c y d i s 
p l a y r e a d s - 6 6 6 0 . 
R e f e r to c h a r t for 
l o g i c l e v e l s and 
a s s o c i a t e d p a r a l l e l 
output pin n u m b e r s . 

V B F O f r e q u e n c y d i s 
p l a y r e a d s + 1 0 0 0 . 
R e f e r to c h a r t f o r 
l o g i c l e v e l s and 
a s s o c i a t e d p a r a l l e l 
output pin n u m b e r s . 

M e a s u r e l o g i c l e v e l s 
a s i n d i c a t e d in c h a r t . 

M e a s u r e l o g i c l e v e l s 
a s i n d i c a t e d in c h a r t . 

M e a s u r e l o g i c l e v e l s 
a s i n d i c a t e d in c h a r t . 

Note 

L o g i c 1 = N L T + 3 . 0 V d c . 
L o g i c 0 = N M T 0 . 5 V d c . 

B C D 
O U T P U T 
S I G N A L 

P A R A L L E L 
O U T P U T 
P I N N O 

L O G I C L E V E L S I F A B N O R M A L 
C H E C K 

B C D 
O U T P U T 
S I G N A L 

P A R A L L E L 
O U T P U T 
P I N N O 

+ 9 9 9 0 - 6 6 6 0 + 1 0 0 0 

I F A B N O R M A L 
C H E C K 

B C D 
O U T P U T 
S I G N A L 

P l - ( ) 

+ 9 9 9 0 - 6 6 6 0 + 1 0 0 0 

I F A B N O R M A L 
C H E C K 

D V B F O , 
1 k H z < 

r 
(8) 

(4) 

(2) 

L(1) 

4 8 1 0 0 

J 

U 2 9 , U 5 , U 7 , U l l , 
S and associated 

circuits. 

D V B F O , 
1 k H z < 

r 
(8) 

(4) 

(2) 

L(1) 

1 1 3 0 1 0 

J 

U 2 9 , U 5 , U 7 , U l l , 
S and associated 

circuits. 

D V B F O , 
1 k H z < 

r 
(8) 

(4) 

(2) 

L(1) 

4 7 0 1 0 

J 

U 2 9 , U 5 , U 7 , U l l , 
S and associated 

circuits. 

D V B F O , 
1 k H z < 

r 
(8) 

(4) 

(2) 

L(1) 
1 1 2 1 0 1 J 

U 2 9 , U 5 , U 7 , U l l , 
S and associated 

circuits. 

С (8) 

D V B F O J (4) 
1 0 0 Hz < ( 2 ) 

^ (1) 

4 6 1 0 0 "> 

J 

U 2 1 , U 5 , U 7 , U l l , 
> and associated 

circuits. 

С (8) 

D V B F O J (4) 
1 0 0 Hz < ( 2 ) 

^ (1) 

1 1 1 0 1 0 

"> 

J 

U 2 1 , U 5 , U 7 , U l l , 
> and associated 

circuits. 

С (8) 

D V B F O J (4) 
1 0 0 Hz < ( 2 ) 

^ (1) 

1 1 0 0 1 0 

"> 

J 

U 2 1 , U 5 , U 7 , U l l , 
> and associated 

circuits. 

С (8) 

D V B F O J (4) 
1 0 0 Hz < ( 2 ) 

^ (1) 4 4 1 0 0 

"> 

J 

U 2 1 , U 5 , U 7 , U l l , 
> and associated 

circuits. 
D V B F O 
1 0 Hz < 

^ ( 8 ) 

(4) 

(2) 

(1) 
V 

1 0 9 1 0 0 

"> 

J 

U 2 1 , U 5 , U 7 , U l l , 
> and associated 

circuits. 
D V B F O 
1 0 Hz < 

^ ( 8 ) 

(4) 

(2) 

(1) 
V 

4 3 0 1 0 

"> 

J 

U 2 1 , U 5 , U 7 , U l l , 
> and associated 

circuits. 
D V B F O 
1 0 Hz < 

^ ( 8 ) 

(4) 

(2) 

(1) 
V 

1 0 8 0 1 0 

"> 

J 

U 2 1 , U 5 , U 7 , U l l , 
> and associated 

circuits. 
D V B F O 
1 0 Hz < 

^ ( 8 ) 

(4) 

(2) 

(1) 
V 

4 2 1 0 0 

"> 

J 

U 2 1 , U 5 , U 7 , U l l , 
> and associated 

circuits. 

D V B F O S I G N 1 0 7 1 0 1 U 2 9 , U 5 , U 7 , U l l , and 
associated circuits. 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

4 . Data i n p u t s , 
w o r d 3 
(Cont) 

Note 

A n a l o g v bf o t e s t s , s t e p s 1 and m , 
a r e a p p l i c a b l e o n l y to t h e r e c e i v e r 
and r e c e i v e r - e x c i t e r c o n t r o l s with 
an a n a l o g v b f o opt ion i n s t a l l e d . 

1. Set the c o n t r o l unit M O D E s w i t c h to 
S S B / C W o r C W and B F O s w i t c h to 
V A R . 

m . R o t a t e t h e B F O c o n t r o l t h r o u g h i ts 
c o m p l e t e r a n g e . 

C h e c k l o g i c l e v e l s at 
the a s s o c i a t e d p a r a l -
e l output pin n u m b e r s 
a s s h o w n in c h a r t . 

B C D 
O U T P U T 

L O G I C L E V E L S L O G I C 
D I S P L A Y 

I F A B N O R M A L 
C H E C K 

S I G N A L 
P A R A L L E L O U T P U T 

PIN N O P l - ( ) 

4 8 1 1 3 4 7 1 1 2 

(Ful l c c w ) 1 1 1 1 1 

2 1 1 1 0 

3 1 1 0 1 

4 1 1 0 0 

5 1 0 1 1 

6 1 0 1 0 

i 1 7 1 0 0 1 
R o t a t e d 
f r o m -

8 1 0 0 0 U 2 9 , U 5 , U 7 , U l l , 
)and a s s o c i a t e d 

c i r c u i t s . c w t o w a r d 9 0 1 1 1 

U 2 9 , U 5 , U 7 , U l l , 
)and a s s o c i a t e d 

c i r c u i t s . 
T-

10 0 1 1 0 

11 0 1 0 1 

12 0 1 0 0 

13 0 0 1 1 

14 0 0 1 0 

15 0 0 0 1 J + (Ful l c w ) 16 0 0 0 0 J 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

5 . Data i n p u t s , 
w o r d 4 

(Cont) 

a . Set c o n t r o l unit C O N T s w i t c h to N O R M . 

b . Set l o c a l unit C O N T s w i t c h to L C L . 

I Note 

S y s t e m k e y t e s t , s t e p s с and d , i s 
a p p l i c a b l e o n l y t o e x c i t e r and 
r e c e i v e r - e x c i t e r c o n t r o l s . 

c . Set l o c a l unit K E Y s w i t c h to L O C K . 

d . Set l o c a l unit K E Y s w i t c h to N O R M . 

e . Set l o c a l unit P W R s w i t c h off and 
b a c k o n . 

f. C h a n g e a n y f r e q u e n c y c o n t r o l on l o c a l 
unit front p a n e l . 

Note 

R e c e i v e o v e r l o a d t e s t , s t e p s g and h , i s 
a p p l i c a b l e o n l y t o r e c e i v e r and 
r e c e i v e r - e x c i t e r c o n t r o l s . 

g . C o n n e c t +5 V dc t o l o c a l unit J 1 6 - 2 7 . 

h . R e m o v e +5 V d c f r o m l o c a l unit Л 6 - 2 7 . 

I Note~\ 

C o u p l e r fault t e s t , s t e p s i and j , 
i s a p p l i c a b l e only to e x c i t e r and 
r e c e i v e r - e x c i t e r c o n t r o l s . 

C o n t r o l unit K E Y 
d i s p l a y l i g h t s . L o g i c 
l e v e l 1 at P l - 6 8 
( N L T + 3 . 0 V d c ) . 

C o n t r o l unit K E Y 
d i s p l a y g o e s o u t . 
L o g i c l e v e l 0 at 
P l - 6 8 ( N M T 0 . 5 V 
d c ) . 

C o n t r o l unit E X C T R 
F A U L T , R C V F A U L T , 
o r R / E F A U L T 
l i g h t s . L o g i c l e v e l 1 
at P l - 1 2 ( N L T + 3 . 0 
V d c ) . 

C o n t r o l unit E X C T R 
F A U L T , R C V F A U L T , 
o r R / E F A U L T g o e s 
o u t . L o g i c l e v e l 0 
at P l - 1 2 ( N M T 0 . 5 
V d c ) . 

C h e c k U 1 5 , U 1 7 , 
U 7 , U l l , and a s s o c i 
a ted c i r c u i t s . 

C h e c k U 1 6 , U 1 2 , 
U 8 , U 1 7 , U 7 , U l l , 
and a s s o c i a t e d 
c i r c u i t s . 

C o n t r o l unit R C V 
O V E R L O A D l i g h t s . 
L o g i c l e v e l 1 at 
P l - 6 7 ( N L T + 3 . 0 
V d c ) 

C o n t r o l unit R C V 
O V E R L O A D g o e s o u t . 
L o g i c l e v e l 0 at 
P l - 6 7 ( N M T 0 . 5 V 
d c ) . 

C h e c k U 1 6 , U 1 7 , U 7 , 
U l l , and a s s o c i a t e d 
c i r c u i t s . 

S a m e as s t e p g . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

5 . Data i n p u t s , 
w o r d 4 
(Cont) 

i . C o n n e c t +5 V dc to l o c a l unit J 1 5 - 1 . 

j . R e m o v e +5 V dc f r o m l o c a l unit J 1 5 - 1 . 

| Note | 

Rf out t e s t , s t e p s к and 1, i s 
a p p l i c a b l e o n l y t o e x c i t e r and 
r e c e i v e r - e x c i t e r c o n t r o l s . 

k . C o n n e c t g r o u n d s i g n a l to l o c a l unit Л 5 - 5 . 

C o n t r o l unit 
C O U P L E R F A U L T 
l i g h t s . L o g i c l e v e l 
1 at P l - 1 3 ( N L T 
+ 3 . 0 V d c ) . 

C o n t r o l unit 
C O U P L E R F A U L T 
l i g h t s . L o g i c l e v e l 
0 at P l - 1 3 ( N M T 
0 . 5 V d c ) . 

C o n t r o l unit R F O U T 
l i g h t s . L o g i c l e v e l 1 
at P l - 5 ( N L T + 3 . 0 
V d c ) . 

1. R e m o v e g r o u n d s i g n a l f r o m l o c a l unit 
J 1 5 - 5 . 

C o n t r o l unit R F O U T 
g o e s out . L o g i c 
l e v e l 0 at P l - 5 
( N M T 0 . 5 V d c ) . ) S a m e a s s t e p g . 

Note 

Pa fault t e s t , s t e p s m and n , is 
a p p l i c a b l e o n l y t o e x c i t e r and 
r e c e i v e r - e x c i t e r c o n t r o l s . 

m . C o n n e c t +5 V d c to l o c a l unit J 1 5 - 3 . C o n t r o l unit P A 
F A U L T l i g h t s . L o g i c 
l e v e l 1 at P I - 7 7 
( N L T + 3 . 0 V d c ) . 

n . R e m o v e +5 V d c f r o m l o c a l unit J 1 5 - 3 . C o n t r o l unit P A 
F A U L T g o e s o u t . 
L o g i c l e v e l 0 at 
P l - 7 7 ( N M T 0 . 5 
V d c ) . 

| Note | 

Pa r e a d y t e s t , s t e p s о and p, is 
a p p l i c a b l e only t o e x c i t e r and 
r e c e i v e r - e x c i t e r c o n t r o l s . 

(Cont) 

o . C o n n e c t g r o u n d s i g n a l to l o c a l unit 
J 1 5 - 2 1 . 

C o n t r o l unit P A 
R E A D Y l i g h t s . L o g i c 
l e v e l 0 at P l - 6 9 
( N M T 0 . 5 V d c ) . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

5 . D a t a Inputs , 
w o r d 4 
(Cont) 

p . R e m o v e g r o u n d s i g n a l f r o m l o c a l unit 
J 1 5 - 2 1 . 

C o n t r o l unit P A 
R E A D Y g o e s o u t . 
L o g i c l e v e l 0 at 
P l - 6 9 ( N M T 0 . 5 
V d c ) . 

S a m e as s t e p g . 

q . P r e s s and hold l o c a l unit C O N T s w i t c h 
to M O N . 

L o g i c l e v e l 1 at 
P l - 3 0 ( N L T + 3 . 0 
V d c ) . 

r . Set l o c a l unit C O N T s w i t c h to R E M . L o g i c l e v e l 0 at 
P l - 3 0 ( N M T 0 . 5 
V d c ) . 

C h e c k U 2 4 , U 1 7 , 
> U 7 , U l l , and 

a s s o c i a t e d c i r c u i t s . 

s . Set l o c a l unit C O N T s w i t c h to L C L . L o g i c l e v e l 1 at 
P l - 9 5 ( N L T + 3 . 0 
V d c ) . J 
C o n t r o l unit B U S Y 
i n d i c a t o r l i g h t s . 
L o g i c l e v e l 1 at 
P l - 7 ( N L T + 3 . 0 
V d c ) . 

C h e c k U 2 8 , U 2 0 , U 1 2 , 
U 4 , U 2 4 , U 1 7 , U 7 , 
U l l , and a s s o c i a t e d 
c i r c u i t s . 

t . Set l o c a l unit C O N T s w i t c h to R E M . A f t e r s h o r t d e l a y 
l o g i c l e v e l 0 at 
P l - 9 5 ( N M T 0 . 5 V 
d c ) . 

Л 

A f t e r s h o r t d e l a y 
c o n t r o l unit B U S Y 
i n d i c a t o r g o e s out . 
L o g i c l e v e l 0 at 
P l - 7 ( N M T 0 . 5 V 
d c ) . J 

^ S a m e as s t e p s . 

u . Set l o c a l unit C O N T s w i t c h t o L C L . 

v . A p p l y a g r o u n d to l o c a l unit A 1 3 U 5 1 A - 6 . 

w . A p p l y a g r o u n d t o l o c a l unit A 1 3 U 5 1 A - 3 . 

x . R e m o v e g r o u n d f r o m l o c a l unit 
A 1 3 U 5 1 A - 3 . 

y . A p p l y g r o u n d to l o c a l unit A 1 3 U 1 6 A - 1 , 
2 , 8 . 

z . R e m o v e g r o u n d f r o m l o c a l unit 
A 1 3 U 1 6 A - 1 , 2 , 8 . 

L o g i c l e v e l 1 at 
P l - 2 9 ( N L T + 3 . 0 
V d c ) . 

-\ 

a a . R e m o v e g r o u n d f r o m l o c a l unit 
A 1 3 U 5 1 A - 6 . \ S a m e as s t e p q . 

(Cont) 

a b . A p p l y g r o u n d to l o c a l unit A 1 3 U 4 2 A - 3 . L o g i c l e v e l 0 at 
P l - 2 9 ( N M T 0 . 5 V 
d c ) . J 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

5 . D a t a i n p u t s , 
w o r d 4 
(Cont) 

a c . R e m o v e g r o u n d f r o m l o c a l unit 
A 1 3 U 4 2 A - 3 . 

Note 

P r e s e l e c t o r fault t e s t s , s t e p s ad and 
a e , a r e a p p l i c a b l e t o r e c e i v e r and 
r e c e i v e r - e x c i t e r c o n t r o l s o n l y . 

a d . A p p l y +5 V dc to l o c a l unit J 1 6 - 8 . 

a e . R e m o v e +5 V dc f r o m l o c a l unit J 1 6 - 8 . 

C o n t r o l unit P R E S E L 
F A U L T l i g h t s . L o g i c 
l e v e l 1 at P I - 2 8 
( N L T + 3 . 0 V d c ) . 

C o n t r o l unit P R E S E L 
F A U L T g o e s out . 
L o g i c l e v e l 0 at 
P l - 2 8 ( N M T 0 . 5 V 
d c ) . 

f S a m e a s s t e p q . 



ч к REPAIR 

Repair of the parallel output card is accomplished us
ing standard maintenance and planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

5. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram, figure 
7. The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 

list tabulation. The Collins part number and descrip
tion are listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points to the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

CIRCUIT C A R D / 
S U B A S S E M B L Y 

Parallel output 
Parallel output 

COLLINS 
PART L A T E S T 
N U M B E R EFFECTIVITY 

635-0752-001 
635-0752-002 

REV J 
REV К 



TOP 
BOTTOM 

T P 5 - I 0 3 7 - O I 9 



PARTS LIST PARTS LIST (Cont) 
REF 
DES DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

CR1-CR10 
CR11-CR13 
С1 
С2 
C3 

C4 
C5-C7 
C8.C9 
C10-C14 
C15 
C16 
C17 
C18 

C18 
C19 
LI 
R1-R3 
R4 
RS 
R8 
R7 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21.R22 
R23 
R24 
R25, R26 
R27 
R27 
R28-R35 
R36 
R36 
R36 

R36 
R37 
R38 
TP1 
TP2 
TP3 
TP4 
TP5 
TP6 
TP7 
TP8 
TP9 

U1 
U2 
u3 
U4 
U5 
U6 
U7 
U8 
U9 
U10 
U11 

PARALLEL OUTPUT 635-0752-001 
635-0752-002 

SEMICOND DEVICE. 1N4454 
SEMICOND DEVICE. 1 N4454 
CAPACITOR, FXD. CER DIEL, 1O00pF, 10%, 200V 
CAPACITOR, FXD, ELCTLT. 0.47MF, 20%. 35V 
CAPACITOR, FXD, MICA DIEL, 1O0pF, 5%. 
500V 
CAPACITOR, FXD, ELCTLT, 15«F, 20%, 15V 
CAPACITOR, FXD, CER DIEL, 0 1*F, 20%, 50V 
CAPACITOR, FXD, ELCTLT, 1MF, 20%. 35V 
CAPACITOR, FXD, CER DIEL, 0.1jiF, 20%, 50V 
CAPACITOR, FXD, ELCTLT, 1jiF, 20%, 35V 
CAPACITOR, FXD, PLSTC DIEL, 1«F, 10%, 50V 
CAPACITOR. FXD, ELCTLT, 1«F, 20%, 35V (A4) 
CAPACITOR, FXD, CER DIEL, O.VF, 20%, 
50 V (A 1) 

CAPACITOR, FXD, CER DIEL, 0.1 |iF, 20%, 50V 
CAPACITOR, FXO, ELCTLT, 1^F, 20%, 35V 
COIL, RF, ЮОО^Н 
RESISTOR. FXO, CMPSN, 1Mf), 10%, 1/4W 
RESISTOR, FXD, CMPSN, 1.5кЯ, 10%, 1/4W 
RESISTOR, FXD, FILM. 10.2кЯ, 1%, 1/8W 
RESISTOR, FXD, FILM, 11k0,1%, 1/8W 
RESISTOR. FXD. FILM, 11.8kfl, 1%, 1/8W 
RESISTOR, FXD, FILM, 13kl), 1%, 1/8W 
RESISTOR, FXD, FILM, 14kfl, 1%, 1/8W 
RESISTOR, FXD, FILM. 15.4kfl, 1%, 1/8W 
RESISTOR, FXD, FILM, 17.4kfl, 1%, 1/8W 
RESISTOR, FXD, FILM, 19.6kf!, 1%, 1/8W 
RESISTOR, FXD, FILM, 22.1кЯ, 1%, 1/8W 
RESISTOR. FXD, FILM, 26.1кЯ. 1%, 1/8W 
RESISTOR, FXD, FILM, ЗО.ЭкЯ, 1%. 1/8W 
RESISTOR, FXD. FILM, Зв.ЗкЯ, 1%, 1/8W 
RESISTOR, FXD, FILM, 51.1кЯ, 1%, 1/8W 
RESISTOR, FXD, FILM, 76вкП. 1%, 1 /8W 
RESISTOR, FXD, FILM, 154kfl, 1%, 1/8W 
RESISTOR, FXD, FILM, 309k(l, 1%, 1/8W 
RESISTOR, FXD, FILM, ЮкП, 1%, 1/8W 
RESISTOR, VAR, 10k0,10%, 3/4W 
RESISTOR. FXD, FILM, 1kO. 1%, 1/8W 
RESISTOR, FXD, CMPSN, 1МЯ, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 1МЯ, 10%, 1/4W 
RESISTOR. FXD. CMPSN, 0.ЮМЯ, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 1МЯ. 10%, 1/4W 
RESISTOR, FXD, CMPSN, 0.33МЯ, 10%, 1/4W 
RESISTOR, FXD, CMPSN, бвкй, 10%, 1/4W, (A2) 
RESISTOR, FXD. CMPSN, 0.68МЯ, 10%, 1/4W 
(A3) 

RESISTOR, FXD, CMPSN, 0.68МЯ, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 1МЯ, 10%, 1/4W 
RESISTOR, FXD. CMPSN, 1МЯ, 10%, 1/4W 
JACK, TIP, BRN 
JACK, TIP.RED 
JACK, TIP, ORN 
JACK, TIP, YEL 
JACK, TIP, GRN 
JACK, TIP.BLU 
JACK, TIP, VIO 
JACK, TIP, GRA 
JACK, TIP, WHT 
INTEGRATED CKT, MC1458P1 
MOS, ANLG MXR, F40S1PC 
INTEGRATED CKT, MC14528BCP 
INTEGRATED CKT, MC14011CP 
INTEGRATED CKT, F4013BPC 
INTEGRATED CKT, CD4094BE 
MOS, ANLG MXR, F4051PC 
MICROCIRCUIT, CD4047AE 
INTEGRATED CKT, MC14071BCP 
MOS, ANLG MXR, F4051 PC 
INTEGRATED CKT, F4049BPC 

353-3644-010 
353-3644-010 
913-4018-000 
184-9102-330 
912-3879-000 

184-9102-130 
913-3279-200 
184-9102-350 
913-3279-200 
184-9102-350 
933-1081-200 
184-9102-350 
913-3279-200 

913-3279-200 
184-9102-350 
240-2540-000 
745-0857-000 
745-0755-000 
705-3605-480 
705-1046-000 
705-3605-510 
705-3605-530 
705-1051-000 
705-1053-000 
705-3605-590 
705-1058-000 
705-3605-640 
705-1064-000 
705-3605-710 
705-1072-000 
705-1078-000 
705-3605-900 
705-1101-000 
705-3601-230 
705-1044-000 
382-0012-290 
705-0996-000 
745-0857-000 
745-0857-000 
745-0821-000 
745-0857-000 
745-0839-000 
745-0815-000 
745-0851-000 

745-0851-000 
745-0857-000 
745-0851-000 
380-0484-070 
360-0484-020 
360-0484-050 
360-0484-060 
360-0484-040 
360-0484-080 
360-0484-090 
360-0484-100 
360-0484-010 
351-1071-070 
351-8227-010 
351-8421-020 
351-8159-040 
351-8159-110 
351-8346-010 
351-8227-010 
351-8200-020 
351-8287-010 
351-8227-010 
351-8159-210 

REF 
DES DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

U12 INTEGRATED CKT, MC14070BCP 351-8407-010 
U13-U16 INTEGRATED CKT, CD4094BE 351-8346-010 
U17 INTEGRATED CKT, F4013BPC 351-8159-110 
U18, U19 INTEGRATED CKT, CD4094BE 351-8348-010 
U20 INTEGRATED CKT, F4013BPC 351-8159-110 
U21-U27 INTEGRATED CKT, CO4094BE 351-8346-010 
U28 INTEGRATED CKT, MC14081BCP 351-8287-030 
U29, U30 INTEGRATED CKT, CD4094BE 351-8346-010 
VR1 SEMICOND DEVICE, 1N752A (A4) 353-2712-000 
VR1 SEMICOND DEVICE, 1N751A 353-2710-000 A 
VR1 SEMICOND DEVICE, 1N751A 353-2710-000 В 

REVISION 
IDENT 

MODIFICATION HISTORY 

DESCRIPTION OF REVISION AND 
REASON FOR CHANGE EFFECTIVITY 

Added C18,0.1nF 

Changed R36 from 330 кЯ to 88 kfl, 

Changed R36 from 68 кЯ to 680 kil. 

Removed C17, V F , electrolytic from 
junction of R20 and U18-11 (+) to 
ground (-). Changed VR1 from 1N752A 
(5.6 V) №1N751A(5.1 V). 

REV С and 
above. 

REV D and 
above. 

REV F and 
above. 

REV J and 
above. 

The preceding modification history eflectlvitles apply only to the 835-
0752-001. Preceding modifications are Included In all 635-0752-002 
cards. 



POWER AND GROUND CONNECTIONS 

U NO. TYPE 
POWER (V DC) 

U NO. TYPE 
+5 GND 

Ul MC1458PI 
U2,U7,U10 F405IPC 16 8.7 
из MC4528BCP 16 8 
U4 MC4011CP 14 7 
U5, U17, U20 F4013BPC 14 7 
U6.U13-U16, 
UI8,UI9,U2I-
l l ? 7 , N?Q нчп 

CD4094BE 16 

00 

U8 CD4047AE 14 7 
U9 MC4071BCP 14 7 
Ul 1 F4049BPC 1 6 
UI2 MC4070BCP 14 7 
UI8 MC408IBCP 14 7 

NOTES 

< 2 > 

THESE FUNCTIONS ARE Г LY APPLICABLE TO 
REMOTE CONTROL UNITS. 

FUNCTIONS IN PARENTHESES ARE APPLICABLE 
TO REMOTE CONTROL UNITS, (RCVR, EXCTR. 
RCVR-EXCTR). FDR A REMOTE UNIT, CHARACTER 
NO. LABELS SHOULD BE CHANGED FROM 5 TO 2. 
THESE FUN;TIONS ARE NOT APPLICABLE TO 
REMOTE UNITS. 

UNLESS OTHERWISE SPECIFIED; RESISTANCE 
VALUES ARE IN OHMS, CAPACITANCE VALUES 
ARE IN MICROFARADS AND DIODES ARE TYPE 
I N 4 4 5 4 . 

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN; 
FOR COMPLETE DESIGNATION, PREFIX WITH 
UNIT AND/OR ASSEMBLY DESIGNATION. 
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PRESET SEND 

LOCAL FREQ EN 15 
MON/PRESET EN 80 
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SPARE (REMOTE KEY) 

PRESEL FAULT (SPARE) 

DATA ERROR (SPARE) 

LOCAL EN MON (SPARC) 

MONITOR (SPARE) 

® 

637-2366 SH 2 



8 5 8 ' 
- » ГО Ы J> 

J o . 
сл 

я -

о 

EN
 

CLK
 

<л 

со 

JO 
(Л 

G О 
ГО - * 

о о § 8 о о 
JO 
(Л 

G О 
ГО - * 

о 

EN
 

CLK
 

со 

to 

о jo 
00 - J 8 8 о о jO 

IN 
О о 
го -» 

8 - г 

- J оч сл ь _» го ы - J о> О» А ~J СЛ СЛ J> - » ГО Ы <fc -д сл сл И 

WORD N0. 

Ul сл сл сл сл сл сл сл •ib j> J> J> .Ь Д Ь 

— I ГО Ol U (Я СЛ -J 00 

Ы Ы Ы Ы 0 4 Ы Ы Ы r O M N M i o r o r o M j£HARACTER N0. 

го ы д ul сл -j ср BIT N0. 

(Л 

о 
S 

•3" 
s 

5 ^ 
«о- 5 е  

s V 
2 <=> 

в ! 

Сй -
~ Со 

2г-
Сй 

Г 

h 

h 

- J <л СЛ Л 

' lb 

о о 

со _1 
оо = jO 

W1 

о 

EN
 

CLK
 

СП 

сл 

о 
о о го СО -J 8 8 £> о 

о 
о о го 

-< W Ы А 

О 
х*" 

U1 Л W ГО - » 

С D £) О с £} О 0 ° 
Оа -J Сл " ~ " 

-J <7> СЛ J> 

Ul J> ы го -» 

- J О ! (Л ь 

сл сл сл сл сл сл сл сл 

ГО OI Хк сл О ~4 ф 

Jk. А- ^ ^ ^ А ^ А 

- i r O W A U l O l - J C D 

ы ы U U U U U U 

Ы Ы Ы Ы Ы Ы 0 4 Ы 

- » ГО Ы И Ц\ <У> <Х> 

ы ы ы ы ы ы ы ы WOR0 N0 

ч  

roroMiv)N>rv)rorvj CHARACTER N0. 

^ и ы ь ш л ч о BIT N0. 

Л Q Г\ J 

3 s 

Tl Г TJ СЛ 

3 
w 

с 
о 

о " 

CO 

O l 
ro 
со 

I 

о 

СЛ 

со 
O l 
о 



POWER AND GROUND CONNECTIONS 

U NO TYPE 
POWER (V DC) 

U NO TYPE 
+5 GND 

Ul MC1458P1 
U2, U7.UI0 F405IPC 16 8,7 
из MCI4528BCP 16 8 
U4 MCI40IICP 14 7 

U5, U17, U20 F40I3BPC 14 7 
U 6 . U I 3 - U I 6 , 
U18.U19, U21-
l l ? 7 n ? q И Л П 

CD4094BE 16 8 

U8 CD4047AE 14 7 

U9 MCI407IBCP 14 7 
Ul 1 F4049BPC 1 8 

UI2 MCI4070BCP 14 7 

UI8 MCI408IBCP 14 7 

NOTES 

© 
© 

© 
© 
© 
© 
© 

THESE FUNCTIONS ARE APPLICABLE ONLY TO RCVR CONTROL, 
EXCTR CONTROL, AND RCVR-EXCTR CONTROL. 
FUNCTIONS IN PARENTHESES ARE APPLICABLE 
TO RCVR, EXCTR, AND RCVR-EXCTR. FOR A 
EXCTR, CHARACTER NO. LABELS SHOULD BE 
CHANGED FROM 5 TO 2. 
THESE FUNCTIONS ARE APPLICABLE ONLY TO 
RCVR, EXCTR, AND RCVR-EXCTR 
UNLESS OTHERWISE SPECIFIED; RESISTANCE 
VALUES ARE IN OHMS, CAPACITANCE VALUES 
ARE IN MICROFARADS AND 01 DOES ARE TYPE 
IN4454. 

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 
FOR COMPLETE DESIGNATION, PREFIX WITH 
UNIT AND/OR ASSEMBLY DESIGNATION. 

FUNCTIONS IN BRACKETS U 
ONLY TO 85IS- I ) RCVR 

NONSTANDARD ABBREVIATIONS 
CH= CHANNEL 
EN* ENABLE 

ARE APPLICABLE 
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-15 V DC 
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International 

instructions 
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523-0767951-201211 
1 June 1977 

2nd Revision, 1 January 1979 

Serial Interface 
(635-0742-001) 

Printed in USA 

1. DESCRIPTION 

Serial Interface 635-0742-001, shown in figure 1, 
is a 2-layer planar card with a 56-pin edge-on connec
tor (2 layers, 28 pins each). 

The serial interface card consists of two primary cir
cuits, a serial data receive circuit and a serial data 
transmit circuit. 

In the serial data receive circuit are a receiver, an 
FSK decoder, a data UAR/T (universal asynchronous 
receiver/transmitter), an error detector, a word sub-
address latch, an output parallel-to-serial shift 
register, a strobe decoder, and a bit/baud rate and 
clock generator. 

In the serial data transmit circuit are a data mul
tiplexer, a data strobe generator, a bit/baud rate and 
clock generator, a data UAR/T, an FSK keyer, and 
an RS-232C driver. 

2. PRINCIPLES OF OPERATION 

2.1 General (Refer to figure 2.) 

As a serial data receiver, the serial interface card 
receives FSK, RS-232C or MIL-STD-188C serial data 
control signals and checks for address, command 
status, and data errors. It then provides error, clock, 
word subaddress, strobe, and serial data outputs for 
decoding by a parallel output card. 

As a serial data transmitter, the serial interface card 
receives parallel data inputs and a transmit word in
itiate and provides FSK, RS-232C, or MIL-STD-188C 
serial data monitor signals. The serial data monitor 
signals are supplied to the associated unit/control. 

Serial Interface 
Figure I 

2.2 Serial Data Inputs and Outputs 

When strapped accordingly, the serial interface card 
receives and transmits any of the following types of 
control techniques. 

a. FSK (mark = 1280 Hz, space = 2133 Hz) with mark 
equivalent to logic 1 data and space equivalent to 
logic 0 data. Data supplied at 75, 150, 300, or 600 
bauds. 

b. EIA RS-232C (mark = -6 ±1 V dc, space = +6 ±1 V 
dc) with mark equivalent to logic 1 data and space 
equivalent to logic 0 data. Using an EIA RS-232C 
processor, data supplied at 1200, 2400, 4800, 9600, 
or 19,200 bauds. 

c. MIL-STD-188C(mark = +6 ±1 V dc, space = -6 
±1 Vdc) with mark equivalent to logic 1 data and 
space equivalent to logic 0 data. Using a MIL-STD-
188C control, data supplied at 75, 150, 300, 600, or 
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1200 bauds. Using a MIL-STD-188C processor, data 
supplied at 1200, 2400, 4800, 9600, or 19,200 bauds. 

Each control word is composed of five 11-bit 
characters. The last two bits of each character group 
are stop and parity bits. The first bit is a start bit. 
The first character of each control word is reserved 
for equipment address, word identification (subad-
dress), and word sync information. Bits seven and 
eight of the second character in each word are 
reserved for command and status request. The 
remaining characters of each word carry frequency, 
control, and monitor information. 

Refer to figure 3. Control (and monitor) word timing 
is accomplished by a crystal-controlled oscillator on 
the serial interface card. A divider reduces the fre
quency to the desired values. Strapping permits selec
tion of the baud rate for clock inputs to the various 
circuits. Selection is from 75,150, 300, 600,1200, 2400, 
4800, 9600, and 19,200 bauds. 

Refer to figure 4. Monitor data (serial data input) is 
applied to a serial data processor on the serial inter
face card. Word and status information is decoded 
from the monitor data and is used to determine 
strobe address information. The monitor data is then 



applied to the data input of four word serial-to-
parallel converters on the associated parallel output 
card. Each serial-to-parallel converter is enabled 
before it accepts and processes the monitor data. This 
occurs when the strobe address input is decoded and 
an enable signal is generated by the word enable 
circuit. 

Refer to figure 4. Control information (serial data 
output) is stored in the multiplexers on the associated 
parallel input card. Word gate outputs are applied to 
the mux (multiplexer) address generator, located on 
the serial interface card. This generator uses the word 
gate information that is applied back to the mul
tiplexers on the associated parallel input card. The 
mux address information enables the applicable 
multiplexer, which shifts the stored parallel informa
tion to the serial interface card that shifts the serial 
data through the FSK keyer or RS-232C driver circuit 
to the control bus. 

2.3 Monitor Data (Refer to figure 4.) 

Monitor data (serial data input) is received by a line 
receiver and applied, through the FSK demodulator 
(if FSK strapped), to the UAR/T). 

In FSK, the line receiver applies the received FSK 
signal to the FSK demodulator where a 1280-Hz 
signal is converted to a logic 1 output and a 2133-Hz 
signal is converted to a logic 0 output. 

In RS-232C or MIL-STD-188C operation, the line 
receiver converts a +6-V dc input to a logic 0 (ground) 
output and converts a -6-V dc input to a logic 1 (+4.7-
V dc) output. 

The UAR/T receives the monitor data input, converts 
the data word to receive data outputs (RD1 through 
RD8), and clocks the serial data into the appropriate 
storage registers on the parallel output card. From 
the UAR/T, parallel receive data is supplied to the ad
dress comparator for comparison to the strapped ad
dress. The output of the address comparator 
enables/disables the receive character counter. The 
command status is controlled also by the received 
parallel data. If the command status is enabled, it 
provides an enable signal to the strobe. With the com
mand status, receive character, and reset data signals 
applied, a strobe is supplied and data is accepted into 
the appropriate storage register in the associated 
parallel output card as determined by the word sub-
address. 
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2.4 Control Data (Refer to figure 4.) 

Control data (serial data output) is transmitted by an 
FSK keyer (for FSK operation) or by а Цпе driver (for 
RS-232C or MIL-STD-188C operation). 

In FSK, the FSK keyer is strapped and converts logic 
0 outputs from the UAR/T to 1280-Hz FSK signal and 
logic 1 outputs from the UAR/T to 2133 Hz. 

In RS-232C or MIL-STD-188C operation, the line 
driver converts logic 0 inputs to the line driver to +6 
V dc and logic 1 inputs to the line driver to -6 V dc. 

Parallel input data are address selected and applied 
to the UAR/T, and supplied as serial output (so) data 
to the line driver or FSK keyer. The serial data is con
verted to the appropriate signal data and supplied to 
the associated remote unit/control. 

2.5 Purpose of Strapping 

2.5.1 FSK Control (F Straps) 

All straps marked "F" are in place. All straps marked 
"R" or "MIL" are removed. Baud rate is strapped for 
75, 150, 300, or 600 bauds (same as associated unit 
control). 

a. Strap between Jl-54 and resistor R7 provides a 
600-ohm load between Jl-54 and Jl-55. 

b. Strap between C2 and R3 completes circuit to non-
inverting input of U34A to allow balanced ac 
(FSK) operation. 

c. Strap between Rl and R2 paralleling these 
resistors makes inverting input load approximate
ly equal to the noninverting input load. 

d. Strap between U34A-2 to R6 provides degenerative 
feedback to U34A opamp. 

e_ Strap between CR1 -anode to R78 provides a 
positive clipper for the FSK signal. 

f. Strap between U12-7 and U20B-5 connects the 
FSK demodulator output to the UAR/T input. 

g. Strap between Jl-26 and C48 connects the FSK 
keyer output to the control data line. 

2.5.2 RS-232C Control (R Straps) 

All straps marked "R" are in place. All straps marked 
"F" or "MIL" are removed. Baud rate is strapped at 
any rate (same as associated unit/control). 

a. Strap between Jl-54 and R2 provides direct dc con
nection to' opamp U34A. 

b. Strap between Jl-55 and ground provides 
reference for monitor data return. 

c. Strap between U34A-3 and R4 provides reference 
for U34A noninverting input. 

d. Strap between U34A-3 and R6 provides 
degenerative feedback to U34A opamp. 

e. Strap between U20B-5 and R78 connects line 
receiver output to UAR/T input for RS-232C or 
MIL-STD-188C operation. 

f. Strap between Jl-26 and CR14-anode connects RS-
232C driver output to control data line. 

g. Strap between Jl-27 and ground provides 
reference for control data return. 

2.5.3 MIL-STD-188C Control (MIL Strap and R 
Straps) 

All straps marked "R" are in place (see paragraph 
2.5.5) and one strap marked "MIL" is in place. All 
straps marked "F" are removed. Baud rate is strapped 
at any rate (same as associated unit/control). 

a. Strap between U9D-13 and ground inverts serial 
inputs to and serial outputs from UAR/T allowing 
application of MIL-STD-188C signals. 

2.5.4 Parity 

2.5.4.1 Odd Parity (O Strap) 

Strapped between CR3-cathode and ground to 
recognize odd parity inputs. 

2.5.4.2 Even Parity (E Strap) 

Strapped between CR3-anode and ground to recognize 
even parity inputs. 

2.5.4.3 \'o Parity 

О and E straps are removed when input parity is in
significant. 

2.5.5 Test Strap (Y Strap) 

Strap between U20C-9 and U52B-6 removed for test 
purposes. Strap in place for normal operation. 

2 . 5 . 6 Address Recognition (A Strap) 

Strap between U5B-4 and U1A-8 provides address 
recognition. Serial interface card recognizes data 
inputs only if address input matches the address 
strapping provided by the unit/control in which the 
serial interface card is installed. 



2.5.7 Baud Rate 

Strap for applicable baud rate as follows: 
a. 75 bauds — strap between baud pin 10 and center 

pin. 
b. 150 bauds — strap between baud pin 9 and center 

pin. 
c. 300 bauds — strap between baud pin 8 and center 

pin. 
d. 600 bauds — strap between baud pin 7 and center 

pin. 
e. 1200 bauds — strap between baud pin 6 and center 

pin. 
f. 2400 bauds — strap between baud pin 5 and center 

pin. 
I g. 4800 bauds — strap between baud pin 4 and 

center pin. 
h. 9600 bauds — strap between baud pin 3 and center 

pin. 
i. 19,200 bauds — strap between baud pin 2 and 

center pin. 
j . External bauds — strap between baud pin 1 and 

center pin. External baud may be any between 75 
and 19,200 bauds (baud is 1/16 of applied frequen
cy). 

2.5.8 Spares (S Straps) 

S straps have no associated electrical circuits. They 
are used only for storing unused straps. 

2.6 Presettable Up/Down Counter CD4029A (Refer 
to figure 5.) 

The CD4029A consists of a 4-stage binary or bed 
decade presettable up/down counter with provisions 
for look-ahead carry in both counting modes. 

A high preset enable signal allows information on the 
jam inputs to preset the counter to any state 
asynchronously with the clock. A low on each jam 
line, when the preset enable is high, resets the 
counter to its zero count. The counter is advanced one 
count at the positive transition of the clock when the 
carry-in and preset enable signals are low. Advance
ment is inhibited when the carry-in or preset enable 
signals are high. The carry-out signal is normally 
high and goes low when the counter reaches its max
imum count in the up mode or the minimum count in 
the down mode, provided the carry-in signal is low. 
The carry-in signal in the low state can thus be con
sidered a clock-enable. The carry-in terminal must be 
connected to V s s when not in use. 

Binary counting is accomplished when the 
binary/decade input is high; the counter counts in the 

decade mode when the binary/decade input is low. 
The counter counts up when the up/down input is 
high, and down when the up/down input is low. 

2.7 Exclusive OR Gate CD4030A (Refer to figure 
6.) 

Exclusive OR gate CD4030A consists of four 2-input 
exclusive OR gates in a package. The exclusive OR 
gate is commonly used as a pulse generator similar to 
that shown in figure 6. 

2.8 8-Stage Shift Register CD4021A (Refer to 
figure 7.) 

The CD4021A is an 8-stage parallel or serial-
input/serial-output shift register having common 
clock and parallel/serial control inputs, a single serial 
data input, and individual parallel jam inputs to each 
register stage. Each register stage is a D-type, 
master-slave flip-flop. Q outputs are available from 
the sixth, seventh, and eighth stages. 

When the parallel/serial control input is low, data is 
serially shifted into the 8-stage register synchronous
ly with the positive-going transition of the clock 
pulse. 

When the parallel/serial control input is high, data is 
jammed into the 8-stage register via the parallel in
put lines asynchronously with the clock line. 

2.9 Dual D-Type Flip-Flop CD4013A (Refer to 
figure 8.) 

The CD4013A consists of two identical, independent, 
data-type flip-flops. Each flip-flop has independent 
data, set, reset, and clock inputs and Q and (^outputs. 
These devices can be used _for shift register 
applications, and, by connecting Q output to the data 
input, for counter toggle applications. The logic level 
present at the D input is transferred to the Q output 
during the positive-going transition of the clock pulse. 
Setting or resetting is independent of the clock and is 
accomplished by a high level on the set or reset input, 
respectively. 

2.10 CAR IT AY-5-1013 

2.10.1 General (Refer to figure 9 and to table 1.) 

The UAR/T is an LSI subsystem which accepts 
binary characters from either a terminal device or a 
computer and receives/transmits this character with 
appended control and error detecting bits. All 
characters contain a start bit, five to eight data bits, 
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one or two stop bits, and either odd/even parity or no 
parity. In order to make the UAR/T universal, the 
baud, bits per word, parity mode, and the number of 
stop bits are externally selectable. The device is con
structed on a single monolithic chip. All inputs and 
outputs are directly compatible with MTOS/MTNS 
logic, and also with TTL/DTL/CMOS logic without 
the need for interfacing components. All strobed out
puts are 3-state logic. 

2.10.2 Receiver Operation (Refer to figure 10.) 

Power is applied, external reset is enabled, and clock 
pulse having a frequency of 16 times the desired baud 
is applied. The previous conditions will set data 
available (DAV) to a logic 0. 

After initializing is completed, user should note that 
one set of control bits will be used for both receiver 
and transmitter, making individual control bit set
ting unnecessary. Data reception starts when serial 
input signal changes from marking (logic 1) to spac
ing (logic 0), which initiates the start bit. The start bit 
is valid if, after transition from logic 1 to logic 0, the 
SI line continues to be at logic 0 when center sampled, 
8 clock pulses later. If, however, line is at a logic 1 
when center sampling occurs, the start bit verifica
tion process will be reset. If the serial input line tran
sitions from a logic 1 to a logic 0 (marking to spacing) 
when the 16X clock is in a logic 1 state, the bit time 
for center sampling will begin when the clock line 
transitions from a logic 1 to a logic 0 state. After 
verification of a genuine start bit, data bit reception, 
parity bit reception, and stop bit(s), reception 
proceeds in an orderly manner. 

While receiving parity and stop bit(s), the receiver 
will compare transmitted parity and stop bit(s) with 
control data bits (parity and number of stop bits) 
previously set and indicate an error by changing the 
parity error flip-flop and/or the framing error flip-
flop to a logic 1. It should be noted that, if the no pari
ty mode is selected, the PE (parity error) will be set 
unconditionally to a logic 0. 

Once a full character is received, internal logic looks 
at the data available (DAV) signal to determine if 
data has been read out. If the DAV signal is at a logic 
1, the receiver will assume data has not been read out 
and the overrun flip-flop of the status word holding 
register will be set to a logic 1. If the DAV signal is at 
a logic 0, the receiver will assume that data has been 
read out. After DAV goes to a logic 1, the receiver 
shift register is ready to accept the next character and 
has one full character time to remove the received 
character. 

2.10.3 Transmitter Operation (Refer to figure 11.) 

Power is applied, external reset is enabled, and clock 
pulse is applied having a frequency of 16 times the 
desired baud. The above conditions will set TBMT, 
EOC, and SO to logic 1 (line is marking). 

After initializing is completed, user may set control 
bits and data bits, with control bits selection normal
ly occurring before data bits selection. However, one 
may set both DS and CS simultaneously if minimum 
pulse width specifications are followed. Once data 
strobe (DS) is pulsed, the TBMT signal will change 
from a logic 1 to a logic 0 indicating that the data bits 
holding register is filled with a previous character 
and is unable to receive new data bits, and that the 
transmitter shift register is transmitting previously 
loaded data. TBMT will return to a logic 1. When the 
transmitter shift register is empty, data bits in the 
holding register are immediately loaded into the 
transmitter shift register for transmission. The shif
ting of information from the holding register to the 
transmitter shift register will be followed by SO and 
EOC going to a logic 0, and EOC going to a logic 0, in
dicating that the shifting operation is completed and 
that the data bits holding register is ready to accept 
new data. It should be remembered that one full 
character time is now available for loading of the next 
character without loss in transmission speed, due to 
double buffering (separate data bits holding register 
and transmitter shift register). 

Data transmission is initiated with transmission of a 
start bit, data bits, parity bit (if desired), and stop 
bit(s). When the last stop bit has been on line for one 
bit time, EOC will go to a logic 1, indicating that a 
new character is ready for transmission. This new 
character will be transmitted only if TBMT is a logic 0 
as was previously discussed. 

2.11 Phase-Locked Loop ME565A (Refer to figure 
12.) 

The NE565A phase-locked loop is a self-contained, 
adaptable filter and demodulator for the frequency 
range from 0.001 Hz to 500 kHz. The circuit is com
prised of a vco, a phase detector, an amplifier, and a 
low-pass filter. The center frequency of the phase-
locked loop is determined by the free-running fre
quency of the vco. The vco frequency is adjusted ex
ternally with a resistor or a capacitor. The low-pass 
filter that determines the capture characteristics of 
the loop is formed by an internal resistor and an ex
ternal capacitor. 
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P I N 
N O . 

N A M E ( S Y M B O L ) F U N C T I O N 

1 V C c p o w e r s u p p l y ( V c c ) + 5 - V s u p p l y . 

2 V G G p o w e r s u p p l y ( V G G ) - 1 2 - V s u p p l y . 

3 G r o u n d ( V G r j ) G r o u n d . 

4 R e c e i v e d data e n a b l e ( R D E ) A l o g i c 0 on the r e c e i v e r e n a b l e l ine p l a c e s the 
r e v i s e d data onto the output l i n e s . 

5 - 1 2 R e c e i v e d data b i t s ( R D 8 - R D 1 ) T h e s e a r e the eight data output l i n e s . R e c e i v e d 
c h a r a c t e r s a r e r ight j u s t i f i e d ; the L S B a l w a y s 
a p p e a r s on R D 1 . T h e s e l i n e s h a v e t r i s t a t e 
o u t p u t s ; i e , they h a v e the n o r m a l T T L output 
c h a r a c t e r i s t i c s when R O E is 0 and a high 

i m p e d a n c e s t a t e when R D E i s 1. T h u s , the 
data output l i n e s can be b u s s t r u c t u r e 
o r i e n t e d . 

13 P a r i t y e r r o r ( P E ) T h i s l ine g o e s to a l o g i c 1 if the r e c e i v e d 
c h a r a c t e r p a r i t y d o e s not a g r e e with the 
s e l e c t e d p a r i t y . T r i s t a t e . 

14 F r a m i n g e r r o r ( F E ) T h i s l ine g o e s to a l o g i c 1 if the r e c e i v e d 
c h a r a c t e r has no v a l i d s t o p b i t . T r i s t a t e . 

15 O v e r r u n (OR) T h i s l ine g o e s to a l o g i c 1 if the p r e v i o u s l y 
r e c e i v e d c h a r a c t e r i s not r e a d ( D A V l ine not 
r e s e t ) b e f o r e the p r e s e n t c h a r a c t e r i s 
t r a n s f e r r e d to the r e c e i v e r ho ld ing r e g i s t e r . 
T r i s t a t e . 

16 Status w o r d e n a b l e ( S W E ) A l o g i c 0 on t h i s l ine p l a c e s the s t a t u s w o r d 
b i t s ( P E , F E , O R , D A V , T B M T ) onto the 
output l i n e s . T r i s t a t e . 

17 R e c e i v e r c l o c k ( R C P ) T h i s l ine wil l contain a c l o c k w h o s e f r e q u e n c y 
i s 16 t i m e s ( 1 6 X ) the d e s i r e d r e c e i v e r b a u d . 

1 8 R e s e t data a v a i l a b l e ( R D A V ) A l o g i c 0 wil l r e s e t the D A V l i n e . T h e D A V 
F / F i s o n l y thing that is r e s e t . 

1 9 Data a v a i l a b l e ( D A V ) T h i s l ine g o e s to a l o g i c 1 when an e n t i r e 
c h a r a c t e r h a s b e e n r e c e i v e d and t r a n s f e r r e d 
to the r e c e i v e r holding r e g i s t e r . T r i s t a t e . 

2 0 S e r i a l input (SI) T h i s l ine a c c e p t s the s e r i a l bit input s t r e a m . 
A m a r k i n g ( logic 1) to s p a c i n g ( logic 0) t r a n s i 
tion i s r e q u i r e d f o r ini t iat ion of data r e c e p 
t i o n . 

21 E x t e r n a l r e s e t ( X R ) R e s e t s a l l r e g i s t e r s e x c e p t the r e c e i v e d data 
r e g i s t e r . S e t s S O , E O C , and T B M T to a l o g i c 
1. R e s e t s D A V , and e r r o r f l a g s to 0 . C l e a r s 
input data b u f f e r . M u s t b e t ied to l o g i c 0 
when not in u s e . 



P I N 
N O . 

N A M E ( S Y M B O L ) F U N C T I O N 

2 2 T r a n s m i t t e r b u f f e r e m p t y ( T B M T ) T h e t r a n s m i t t e r b u f f e r e m p t y f lag g o e s to a 
l o g i c 1 when the data b i t s holding r e g i s t e r 
m a y b e l o a d e d with a n o t h e r c h a r a c t e r . 
T r i s t a t e . 

2 3 Data s t r o b e (DS) A s t r o b e on this l i n e wi l l e n t e r the data b i t s 
into the data b i t s ho ld ing r e g i s t e r . Ini t ia l data 
t r a n s m i s s i o n i s in i t ia ted by the r i s i n g e d g e 
of D S . Data m u s t b e s t a b l e d u r i n g e n t i r e 
s t r o b e . 

2 4 End of c h a r a c t e r ( E O C ) T h i s l ine g o e s to a l o g i c 1 e a c h t i m e a full 
c h a r a c t e r i s t r a n s m i t t e d . It r e m a i n s at 
this l e v e l until the s t a r t of t r a n s m i s s i o n of 
the next c h a r a c t e r . 

2 5 S e r i a l output (SO) T h i s l ine wi l l s e r i a l l y , by b i t , p r o v i d e the 
e n t i r e t r a n s m i t t e d c h a r a c t e r . It wi l l r e m a i n 
at a l o g i c 1 when no data i s b e i n g t r a n s m i t t e d . 

2 6 - 3 3 Data bit inputs ( D B 1 - D B 8 ) T h e r e a r e up to e ight data bit input l i n e s 
a v a i l a b l e . 

3 4 C o n t r o l s t r o b e (CS) A l o g i c 1 on t h i s l e a d wi l l e n t e r the c o n t r o l 
b i t s ( E P S , B M 1 , N B 2 , T S B , N P ) into the 
c o n t r o l b i t s holding r e g i s t e r . T h i s l i n e c a n 
be s t r o b e d o r h a r d w i r e d to a l o g i c 1 l e v e l . 

3 5 N o p a r i t y (NP) A l o g i c 1 on t h i s lead wi l l e l i m i n a t e the 
p a r i t y bit f r o m the t r a n s m i t t e d and r e c e i v e d 
c h a r a c t e r (no P E i n d i c a t i o n ) . T h e s t o p 
b i t ( s ) w i l l i m m e d i a t e l y f o l l o w the l a s t d a t a 
b i t . If not u s e d , this lead m u s t b e t ied to a 
l o g i c 0 . 

3 6 N u m b e r of s t o p b i t s ( T S B ) T h i s lead wi l l s e l e c t t h e n u m b e r of s t o p b i t s , 
one o r t w o , to b e appended i m m e d i a t e l y a f t e r 
the p a r i t y b i t . A l o g i c 0 w i l l i n s e r t one s t o p 
bit and a l o g i c 1 wi l l i n s e r t two s t o p b i t s . 

3 7 - 3 8 N u m b e r of b i t s / c h a r a c t e r ( N B 2 , N B 1 ) T h e s e t w o l e a d s w i l l b e i n t e r n a l l y d e c o d e d to 
s e l e c t f i v e , s i x , s e v e n , o r e ight d a t a b i t s / 
c h a r a c t e r . 

N B 2 N B 1 B I T S / C H A R A C T E R 

0 0 5 

0 1 6 

1 0 7 

1 1 8 



P I N 
N O . 

N A M E ( S Y M B O L ) F U N C T I O N 

3 9 O d d / e v e n p a r i t y s e l e c t ( E P S ) T h e l o g i c l e v e l on this pin s e l e c t s the type 
of p a r i t y which wi l l b e a p p e n d e d i m m e d i a t e l y 
a f t e r the data b i t s . It a l s o d e t e r m i n e s the 
p a r i t y that wi l l b e c h e c k e d b y the r e c e i v e r . 
A l o g i c 0 wi l l i n s e r t odd p a r i t y and a l o g i c 1 
wil l i n s e r t e v e n p a r i t y . 

4 0 T r a n s m i t t e r c l o c k ( T C P ) T h i s l ine wi l l cont a in a c l o c k w h o s e f r e q u e n c y 
is 16 t i m e s ( 1 6 X ) the d e s i r e d t r a n s m i t t e r 
b a u d . 

2 . 7 2 Voltage Comparator LM311H (Refer to 
figure 13.) 

The LM311H is a voltage comparator with extremely 
low input currents from a wide range of supply 
voltages. Its output is compatible with RTL, DTL, 
and TTL as well as MOS circuits. It can drive lamps 
or relays, switching voltages up to 40 volts at currents 
as high as 50 mA. 

2.13 12-Stage Ripple-Carry Binary Counter/ 
Divider CD4040A (Refer to figure 14.) 

The CD4040A consists of an input-pulse-shaping cir
cuit and 12 ripple-carry binary counter stages. Reset
ting the counter to the all-O's state is accomplished by 
a high level on the reset line. A master-slave flip-flop 
configuration is used for each counter stage. The state 
of the counter is advanced one step in binary order on 
the negative-going transition of the input pulse. All 
inputs and outputs are fully buffered. 

2.14 7-Stage Binary Counter CD4024A (Refer to 
figure 15.) 

The CD4024A consists of an input-pulse-shaping cir
cuit, reset line driver circuit, and seven binary 
counter stages. The counter is reset to zero by a high 
level on the reset input. Each counter stage is a static 
master-slave flip-flop. The counter stage is advanced 
one count on the negative going transition of each in
put pulse. 

2.15 Quad AMD-OR Select Gate CD4019A (Refer to 
figure 16.) 

The CD4019A consists of four AND-OR select gate 
configurations, each consisting of two 2-input AND 

gates driving a single 2-input OR gate. Selection is 
made by control bits Ka and Kb. If Ka and Kb are 
applied simultaneously, a logical A + В function is 
accomplished. 

2.16 Dual Binary Up Counters CD4520B (Refer to 
figure 17.) 

The CD4520B consists of two identical, internally 
synchronous 4-stage counters. The counter stages are 
D-type flip-flops having interchangeable clock and 
enable lines for incrementing on either the positive-
going or negative-going transition. For single-unit 
operation, the enable input is maintained high and 
the counter advances on each positive-going transi
tion of the clock. The counters are cleared by high 
levels on their reset lines. 

2.17 Dual Operational Amplifier MC1458P1 (Refer 
to figure 18.) 

The MC1458P1 consists of two operational amplifiers 
in one package designed for use as summing ampli
fiers, integrators, or amplifiers with operating 
characteristics as a function of the external feedback 
components. 

2.18 Dual J-K Master-Slave Flip-Flop CD4027A 
(Refer to figure 19.) 

The CD4027A consists of two identical 
complementary-symmetry J-K master-slave flip-
flops. Each flip-flop has independent J, K, set, reset, 
and clock inputs and Q and Q outputs. These devices 
can be used for control, register, and toggle functions. 
Logic levels at the J and К inputs, along with internal 
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Figure 12 
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CHARACTERISTICS 

SUPPLY VOLTAGE: V+ +30 V DC M A X , 
V - -30 V DC M A X , 40 V MAX 
BETWEEN V+ AND V - . 

INPUT DIFF VOLTAGE: ± 3 0 V MAX 

INPUT VOLTAGE: ± 15 V MAX 

OUTPUT SHORT CIRCUIT DURATION: 10 s MAX 

VOLTAGE G A I N : 200TYPICAL 

Voltage Comparator LM311H 

Figure 13 
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INPUT FREQ (0 ) : 1.75 MHz TYPICAL 
( V D D AT Б V D C ) ; 
5.00 MHz TYPICAL < V D D AT 10 V DC) 

TP5-2303-011 

12-Stage Ripple-Carry Binary 
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Figure Ц 
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CHARACTERISTICS 

V D D : +3 T O + 1 5 V D C 

V S S : 0 V 

OUTPUT VOLTAGE: 
LOW LEVEL: V - - +0.05 V DC MAX. 

HIGH LEVEL: V D D - 0 . 0 5 V DC M I N . 

INPUT FREQ ( 0 ) : 2.5 MHz TYPICAL 
( V D D AT 5 V DC); 

7.00 MHz TYPICAL ( V D D AT 10 V DC) 

7-Stage Biliary Counter CDJ,02J,A 
Figure 15 



TRUTH TABLE 
INPUTS OUTPUT 

A Ka В Kb D 
0 0 0 0 0 
1 0 0 0 0 
0 1 0 0 0 
1 1 0 0 1 
0 0 1 0 0 
1 0 1 0 0 
0 1 1 0 0 
1 1 1 0 1 
0 0 0 1 0 
1 0 0 1 0 
0 1 0 1 0 
1 1 0 1 1 
0 0 1 1 1 
1 0 1 1 1 
0 1 1 1 1 
1 1 1 1 1 

I CD4019A | 
V S S 

CHARACTERISTICS 
VDD: *3 TO OS V DC 
VSS: OV 
OUTPUT VOLTAGE: 

LO* LEVEL: VSS +0.05 V DC MAX. 
HIGH LEVEL: VOO - 0.05 V DC MIN. 

Quad AND-OR Select Gate CDJ,019A 
Figure 16 

TP5-2305-013 

CHARACTERISTICS 

VDQ: *3 TO «18 V X 
Vss: o v 
OUTPUT VOLTAGES: 

LOW LEVEL: V S S «0.05 V DC MAX. 
HIGH LEVEL: VQQ -0.05 V DC MIN. 

CLOCK FREQ: 
1.5 MHz MAX (VQQ AT 5 V DC) 
3 MHz MAX (VQQ AT 10 V DC) 
4 MHz MAX (Vgo *T 15 V DC) 

Dual Binary Up Counters CDl,520B 
Figure 17 
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CHARACTERISTICS 
SUPPLY VOLTAGE: VQQ +18 V DC MAX 

V E E -18 V DC MAX 
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•15 V MAX <T) 
OUTPUT SHORT CIRCUIT DURATION: 

CONTINUOUS ( D 
INPUT RESISTANCE: 300 kfl MIN. 2.0 МП MAX 
OUTPUT RESISTANCE: 751) TYPICAL 
VOLTAGE GAIN: 15 MIN 

NOTES: 
( 7 ) FOR SUPPLY VOLTAGE LESS THAN +15.0 V, MAX INPUT VOLTAGE 

EQUAL TO SUPPLY VOLTAGE. 
SUPPLY VOLTAGE EQUAL TO OR LESS THAN 15 V. 
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TRUTH TABLE 

I 

CHARACTERISTICS 

VDD: +3 TO +15 V DC 
VSS: OV 
OUTPUT VOLTAGE 

LOW LEVEL: VSS +0.05 V DC MAX 
HIGH LEVEL: VDD -0 .05 V DC MIN 

CLOCK FREQ: 
3 MHz TYP (VDD AT +5 V DC) 
8 MHz TYP (VDD AT +10 V DC) 

-QA 

-OA 

-QB 

-QB 

PRESENT STATE NEXT STATE 
INPUTS OUTPUTS OUTPUTS 

J к S R Q Q Q 

1 X 0 0 0 у 1 0 

X 0 0 0 1 У 1 0 

0 X 0 0 0 у 0 1 

X 1 0 0 1 у 0 1 

X X 0 0 X •\_ - NO CHANGE 

X X 1 0 X 1 0 

X X 0 1 X X 0 1 

X X 1 1 X X 1 1 

EITHER 1 OR 0 

TP5-2307-013 

Dual J-K Master-Slave Flip-Flnp CD1,027A 

Figure 19 



TRUTH TABLE 

X 
OUT/ IN 

Y 
OUT/ IN 

INPUTS OUTPUT 

INHIBIT A В X - Y 

0 0 0 OX.OY 
0 1 0 1X, 1Y 
0 0 1 2 X , 2 Y 
0 1 1 3 X , 3 Y 

1 X X NONE 

X=EITHER 1 OR 0 

CHARACTERISTICS 

V D D : + 3 T O + 1 5 V D C 

V S S : 0 V 

V E E : ~ 1 2 TOO V D C 

ON RESISTANCE: 

80 OHM ( V D D TO V E E IS 15 V DC) 

120 OHM ( V D D TO V E E IS 10 V DC) 

270 OHM ( V D D TO V E E IS 5 V DC) 

TP5-2308-O11 

Differential 4-Channel Multiplexer/Demultiplexer CD4052A 
Figure 20 

self-steering, control the state of each flip-flop. Set
ting or resetting is independent of the clock and is ac
complished by a high level on the set or reset input, 
respectively. 

2.19 Differential 4-Channel Multiplexer/ 
Demultiplexer CD4052A (Refer to figure 20.) 

The CD4052A is a differential 4-channel multiplexer 
having two binary control inputs, A and B, and an in
hibit input. The binary control inputs select one of 
four pairs of channels to be turned on, and connect 
the differential analog inputs to the differential out
puts. 

2.20 Preset table Divide-by-N Counter CD4018A 
(Refer to figure 21.) 

The CD4018A consists of five Johnson-counter stages, 
buffered Q outputs from each stage, and counter 
preset control gating. Clock, reset, data, preset 
enable, and five individual jam inputs are provided. A 
divide-by-10, -8^ -6,_-4,_or -2 counter is implemented 
by feeding the Q5, Q4, Q3, Q2, and Ql signals, respec
tively, back to the data input. Divide-by-9, -7, -5, or -3 
counter configurations are implemented by using an 
external gate package to properly gate the feedback 
connection to the data input. Divide-by functions 
greater than 10 can be achieved by use of multiple 



JAM INPUTS 

/ 1 2 3 4 

r OUTPUTS 

CD4018A 

CHARACTERISTICS 

V D D : +3 TO +15 V DC 

V S S : 0 V 

OUTPUT VOLTAGE 
LOW LEVEL: V £ 

HIGH LEVEL: V 
LOW LEVEL: V s s +0.05 V DC 

DD -0.05 V DC 

CLOCK'FREQ: 2.5 MHz TYP ( V D Q AT +5 V DC) 

5 MHz TYP ( V D D AT +10 V DC) 

TP5-2309-011 

Presettable Divide-by-N Counter CD4OI8A 
Figure 21 

CD4018A. The counter is advanced one count on a 
positive clock-signal transition. A high reset signal 
clears the counter to all zeros. A high preset-enable 
signal allows information on the jam inputs to preset 
the counter. Antilock gating is provided to assure the 
proper counter sequence. 

3. TESTING AND TROUBLESHOOTING 
3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the serial interface card are 

listed in the maintenance section of this instruction 
book. 

3.2 Testing 

The test procedures in table 2 check total perfor
mance of the serial interface card. These test proce
dures permit isolation of a fault to a specific com
ponent or circuit when the results are used with 
the schematic to circuit trace the fault. 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

IF I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup | Note | 

T h e s e t e s t i n g and t r o u b l e s h o o t i n g p r o c e 
d u r e s a r e b a s e d on us ing a c o n t r o l unit 
and a n a s s o c i a t e d l o c a l unit . T h e m o s t 
e f f e c t i v e m e t h o d of t e s t i n g and t r o u b l e 
s h o o t i n g i s o b t a i n e d by i n s t a l l i n g t h e 
q u e s t i o n a b l e s e r i a l i n t e r f a c e in the c o n 
t r o l unit . 

D u r i n g t h e s e t e s t s w h e n a c o n t r o l unit 
i s r e f e r r e d t o it i s a r e c e i v e r - e x c i t e r 
c o n t r o l , an e x c i t e r c o n t r o l , o r a r e c e i v e r 
c o n t r o l . W h e n a l o c a l unit i s r e f e r r e d 
to it i s a r e c e i v e r - e x c i t e r , a n e x c i t e r , 
o r a r e c e i v e r . 

a . R e m o v e top c o v e r of unit c o n t a i n i n g t h e 
s e r i a l i n t e r f a c e t o b e t e s t e d . 

b . R e m o v e s e r i a l i n t e r f a c e . I n s t a l l it o n a n 
e x t e n d e r c a r d and p l a c e it in the c o n t r o l 
u n i t . 

c . Set unit L I N E S E L E C T O R s w i t c h e s to 
1 1 5 V . 

d . C o n n e c t units to 1 1 5 - V a c p o w e r s o u r c e 
and s e t p o w e r o n . 

e . M e a s u r e dc v o l t a g e s b e t w e e n t h e f o l l o w i n g 
p i n s and g r o u n d ( T P l , b r o w n ) : 

J l - 2 3 
J l - 2 8 
J l - 6 

f. S t r a p l o c a l unit f o r a d d r e s s 0 . 

g . C o n n e c t l o c a l unit to a c o n t r o l unit . 

+ 15 ± 1 . 0 V d c . 
+ 5 ± 0 . 5 V d c . 
- 1 5 + 1 . 0 V d c . 

C h e c k a s s o c i a t e d 
p o w e r s u p p l y . 

2 . F S K data l e v e l s 

(Cont) 

Note 

F s t r a p b e t w e e n J l - 2 6 and C 4 8 m u s t b e 
in p l a c e . R s t r a p b e t w e e n J l - 2 7 and 
g r o u n d m u s t b e r e m o v e d . 

a. C o n n e c t an audio v o l t m e t e r b e t w e e n J l - 2 6 
and J l - 2 7 . 

b . A p p l y a g r o u n d to U 1 0 - 2 . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

2 . (Cont) c . N o t e audio v o l t m e t e r r e a d i n g . 0 ± 5 dB m W . 

d . R e m o v e U 1 0 - 2 g r o u n d and apply g r o u n d 
to U 1 0 - 3 . 

e . N o t e audio v o l t m e t e r r e a d i n g . 

f. R e m o v e U 1 0 - 3 g r o u n d . 

Step с r e a d i n g ± 5 
d B m W . 

> C h e c k U 3 4 B and 
a s s o c i a t e d 

c i r c u i t s . 

3 . S e r i a l data 
c o m m a n d w i t h 
s t a t u s r e q u e s t 

a . S e t l o c a l unit f r o n t - p a n e l C O N T s w i t c h 
to R E M . 

b . S e t c o n t r o l unit A D D R E S S to 0 . 

| Note | 

L o c a l unit i s s t r a p p e d f o r a d d r e s s 0 
r e c o g n i t i o n . A d d r e s s s t r a p A m u s t b e 
i n s t a l l e d . 

c . Set c o n t r o l unit f r o n t - p a n e l c o n t r o l s a s 
f o l l o w s : 

F R E Q U E N C Y K H Z to 2 9 9 9 9 . 9 ( 0 ) . 

M O D E to S S B / C W o r U S B . 

B A N D W I D T H to U S B ( r e c e i v e r o n l y ) . 
R F G A I N to ful l c c w ( r e c e i v e r and 
r e c e i v e r - e x c i t e r o n l y ) . 

A G C to F A S T ( r e c e i v e r and r e c e i v e r -
e x c i t e r o n l y ) . 

M I C to C H A ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

K E Y to N O R M ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

P A P W R to S T B Y ( e x c i t e r and r e c e i v e r 
e x c i t e r o n l y ) . 

P C A R to O F F ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

C O N T to N O R M . 

d . Set c o n t r o l unit A D D R E S S to 1. 

(Cont) e . C h a n g e any and a l l of c o n t r o l s in s t e p e . 



Table J. Serial Interface, Tenting and Troubleshooting Procedures (Cont). 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

3 . (Cont) f. N o t e r e s p o n s e s i g n a l s on the c o n t r o l 
unit a s f o l l o w s : 

E Q U I P M E N T S T A T U S i n d i c a t o r s N o c h a n g e in 
i n d i c a t i o n s . 

B A N D W I D T H i n d i c a t o r s ( r e c e i v e r o n l y ) . N o c h a n g e in 
i n d i c a t i o n s . 

C h e c k U 3 , U 4 , U 5 , 
\ and a s s o c i a t e d 

a d d r e s s c i r c u i t s . 

F R E Q U E N C Y K H Z i n d i c a t o r s . N o c h a n g e in 
i n d i c a t i o n s . 

g . Set c o n t r o l unit A D D R E S S to 0 . 

h . Note r e s p o n s e s i g n a l s on the c o n t r o l 
unit a s f o l l o w s : 

E Q U I P M E N T S T A T U S i n d i c a t o r s . 

B A N D W I D T H i n d i c a t o r s ( r e c e i v e r o n l y ) . 

No fault i n d i c a t i o n s , 
M O D E i n d i c a t e s 
U S B ( e x c i t e r and 
r e c e i v e r - e x c i t e r ) , 
M O D E i n d i c a t e s 
S S B / C W ( r e c e i v e r 
o n l y ) . 

I n d i c a t e s U ( U S B ) . 

C h e c k U 7 , U 6 , U 8 , 
U 9 , U 2 0 , U 2 1 , U l l , 

> U 1 2 , U 3 4 , and 
a s s o c i a t e d c i r c u i t s . 

F R E Q U E N C Y K H Z i n d i c a t o r s . I n d i c a t e s 2 9 9 9 9 . 9 (0) 
k H z . J 

| Note | 

Do not c o n n e c t g r o u n d lead to J l - 3 0 
until f r e q u e n c y i n d i c a t i o n i s n o r m a l 
( 2 9 9 9 9 . 9 ) . 

i . C o n n e c t a s t o r a g e o s c i l l o s c o p e to 
T P 6 ( b l u e ) . 
S w e e p t i m e = 10 m s . 
T r i g g e r = T R I G G E R . 
V e r t s c a l e = 1 V p e r d i v i s i o n . 
H o r i z s w e e p = N o r m a l . 
D i s p l a y = S T O R E . 

j . C o n n e c t a j u m p e r f r o m J l - 3 0 t o g r o u n d . R / E F A U L T i n d i 
c a t o r f l a s h e s at 
0 . 5 - H z r a t e (2 s o n , 
2 s o f f ) . 

k . On c o n t r o l unit , c h a n g e any F R E Q U E N C Y 
K H Z c o n t r o l . 

O s c i l l o s c o p e d i s 
p l a y s h o u l d look 
s i m i l a r to c o m m a n d 
w o r d with s t a t u s 
r e q u e s t w o r d 1 
( r e f e r t o f i g u r e 2 2 ) . 

C h e c k U 8 , U 2 8 , U 4 1 , 
U 2 9 , U 3 0 , and a s s o c i 
ated c i r c u i t s . 

(Cont) 

E a c h f r e q u e n c y 
c h a n g e c h a n g e s 
data p a t t e r n . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

3 . (Cont) 

1. E r a s e s c o p e and r e p e a t s t e p к as often 
a s n e c e s s a r y to o b t a i n a g o o d r e s u l t . 

| Note | 

1 0 - M H z and 1 - M H z f r e q u e n c y c o n 
t r o l s c h a n g e b i t p a t t e r n of w o r d 1 , 
c h a r a c t e r 2 . 1 0 0 - k H z and 1 0 - k H z 
f r e q u e n c y c o n t r o l s c h a n g e bit p a t t e r n 
of w o r d 1, c h a r a c t e r 3 . 1 - k H z and 
1 0 0 - H z f r e q u e n c y c o n t r o l s c h a n g e 
b i t p a t t e r n of w o r d 1, c h a r a c t e r 4 . 

1 0 - H z and 1 - H z f r e q u e n c y c o n t r o l s 
(if a p p l i c a b l e ) c h a n g e bit p a t t e r n 
of w o r d 1, c h a r a c t e r 5 . 

Note 

Without s p e c i a l 
e q u i p m e n t it i s 
i m p o s s i b l e to 
note e x a c t w a v e 
f o r m . L o o k at 
s p a c i n g and 
b i t s o f d a t a . 

m . E r a s e s c o p e . O n c o n t r o l unit , c h a n g e 
P F G A I N c o n t r o l p o s i t i o n . 

O s c i l l o s c o p e d i s p l a y 
s h o u l d look s i m i l a r 
to c o m m a n d w o r d 
with s t a t u s r e q u e s t , 
w o r d 2 ( r e f e r to 
f i g u r e 2 2 ) . E a c h 
R F G A I N c o n t r o l 
c h a n g e s d a t a p a t t e r n . 
R e f e r t o note of 
s t e p k. 

S a m e as s t e p k . 

n . E r a s e s c o p e and r e p e a t s t e p m a s 
n e c e s s a r y to obtain a g o o d r e s u l t . 

| Note | 

R F G A I N c o n t r o l c h a n g e s b i t pat tern 
of w o r d 2 , c h a r a c t e r 2 . 

A G C s w i t c h c h a n g e s bit p a t t e r n of 
w o r d 2 , c h a r a c t e r 3 . 

V B F O e n a b l e s w i t c h (if a p p l i c a b l e ) 
c h a n g e s bit p a t t e r n of w o r d 2 , 
c h a r a c t e r 3 . 

(Cont) 

B A N D W I D T H c o n t r o l a n d / o r M O D E 
c o n t r o l c h a n g e s bit p a t t e r n of w o r d 2 , 
c h a r a c t e r 4 . M O D E c o n t r o l c h a n g e s 
bit p a t t e r n of w o r d 2 , c h a r a c t e r 5 . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

3 . (Cont) o . E r a s e s c o p e . On c o n t r o l unit , c h a n g e 
P A P W R c o n t r o l p o s i t i o n . 

p . E r a s e s c o p e and r e p e a t s t e p о as often 
a s n e c e s s a r y to obta in a g o o d r e s u l t . 

Note 

V B F O c o n t r o l (if a p p l i c a b l e ) c h a n g e s 
bit p a t t e r n of w o r d 3 , c h a r a c t e r 2 . 
D V B F O 1 - k H z and s i g n c o n t r o l s (if 
a p p l i c a b l e ) c h a n g e bit p a t t e r n of 
w o r d 3 , c h a r a c t e r 2 . 

D V B F O 1 0 0 - H z and 1 0 - H z c o n t r o l s 
(if a p p l i c a b l e ) c h a n g e bit p a t t e r n of 
w o r d 3 , c h a r a c t e r 3 . 

P A P W R c o n t r o l c h a n g e s b i t p a t t e r n 
of w o r d 3 , c h a r a c t e r 5 . P C A R s w i t c h 
c h a n g e s bit p a t t e r n of w o r d 3 , 
c h a r a c t e r 5 . 

O s c i l l o s c o p e d i s p l a y 
s h o u l d look s i m i l a r 
to c o m m a n d w o r d with 
s t a t u s r e q u e s t w o r d 3 
( r e f e r to f i g u r e 2 2 . ) 
E a c h P A P W R c o n t r o l 
c h a n g e c h a n g e s data 
p a t t e r n . R e f e r to 
n o t e of s t e p k . 

S a m e as s t e p k . 

q . E r a s e s c o p e . On c o n t r o l u n i t , c h a n g e 
K E Y c o n t r o l p o s i t i o n . 

O s c i l l o s c o p e d i s p l a y 
s h o u l d l o o k s i m i l a r 
to c o m m a n d w o r d 
with s t a t u s r e q u e s t 
w o r d 4 . 

( R e f e r to f i g u r e 2 2 . ) 
E a c h a p p l i c a t i o n o r 
r e m o v a l of a k e y 
c h a n g e s data p a t t e r n . 

R e f e r to note of 
s t e p k . 

S a m e a s s t e p k . 

r . E r a s e s c o p e and r e p e a t s t e p q as often 
a s n e c e s s a r y to obtain a g o o d r e s u l t . 

s . R e m o v e j u m p e r f r o m J l - 3 0 to g r o u n d . 

4 . S e r i a l data 
s t a t u s o n l y 

a . R e p e a t s t e p s 3 . a . t h r o u g h 3 . i . 

b . Set l o c a l unit f r o n t - p a n e l c o n t r o l s a s 
f o l l o w s : 

F R E Q U E N C Y K H Z to 2 9 9 9 9 . 9 ( 0 ) . 

M O D E to S S B / C W o r U S B . 

S a m e a s t e s t 3 . 

(Cont) B A N D W I D T H to U S B ( r e c e i v e r o n l y ) . 
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4 . (Cont) R F G A I N to full c c w ( r e c e i v e r and 
r e c e i v e r - e x c i t e r o n l y ) . 

A G C to F A S T ( r e c e i v e r and r e c e i v e r -
e x c i t e r o n l y ) . 

M I C to C H A ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

K E Y to N O R M ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

P A P W R to S T B Y ( e x c i t e r and 
r e c e i v e r - e x c i t e r o n l y ) . 

P C A R to O F F ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

C O N T to L C L . 

c . C h a n g e a n y o r a l l of the a b o v e f r o n t -
p a n e l c o n t r o l s on the c o n t r o l u n i t . 

d . N o t e r e s p o n s e s i g n a l s on the c o n t r o l No c h a n g e s . 
uni t . 

e . Set c o n t r o l unit A D D R E S S to 0 . 

f. N o t e r e s p o n s e s i g n a l s on the c o n t r o l 
unit a s f o l l o w s : 

E Q U I P M E N T S T A T U S i n d i c a t o r s . N o fault i n d i c a t i o n s , 
m o d e i n d i c a t e s U S B 
( e x c i t e r and r e c e i v e r -
e x c i t e r ) , m o d e i n d i 
c a t e s S S B / C W 
( r e c e i v e r o n l y ) , B U S Y 
i n d i c a t o r i s l i t . 

B A N D W I D T H I n d i c a t o r s ( r e c e i v e r o n l y ) . Indicates U ( U S B ) . 

F R E Q U E N C Y K H Z i n d i c a t o r s . I n d i c a t e s 2 9 9 9 9 . 9 (0) 
k H z . 

g . C o n n e c t a s t o r a g e o s c i l l o s c o p e to T P 6 
(b lue) . 

S w e e p t i m e = 2 0 m s . 
T r i g g e r = I N T E R N A L . 
V e r t s c a l e = 1 V p e r d i v i s i o n . 
H o r i z s w e e p = S I N G L E S W E E P . 
D i s p l a y = S T O R E . 

h . N o t e o s c i l l o s c o p e w a v e f o r m . Should l o o k s i m i l a r 
to s t a t u s r e q u e s t 
only w o r d s ( r e f e r to 

(Cont) f i g u r e 2 2 ) . 
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4 . (Cont) Note | 

Without s p e c i a l 
e q u i p m e n t it 
w i l l b e i m p o s s i b l e 
t o n o t e e x a c t 
w a v e f o r m . L o o k 
at s p a c i n g and 
b i t s of d a t a . 

i . R e p e a t s t e p s g and h a s often a s 
n e c e s s a r y to obtain a g o o d r e s u l t . 

5 . S e r i a l data a . R e p e a t s t e p s 3 .a t h r o u g h 3 . i . S a m e a s t e s t 3 . 
s t a t u s o n l y 

b . Set l o c a l unit f r o n t - p a n e l c o n t r o l s a s 
f o l l o w s : 

F R E Q U E N C Y K H Z to 2 9 9 9 9 . 9 ( 0 ) . 

M O D E to S S B / C W o r U S B . 

B A N D W I D T H to U S B ( r e c e i v e r o n l y ) . 

R F G A I N t o ful l c c w ( r e c e i v e r and 
r e c e i v e r - e x c i t e r o n l y ) . 

A G C to F A S T ( r e c e i v e r and r e c e i v e r -
e x c i t e r o n l y ) . 

M I C to C H A ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

K E Y to N O R M ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

P A P W R to S T B Y ( e x c i t e r and 
r e c e i v e r - e x c i t e r o n l y ) . 

P C A R to O F F ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

C O N T t o L C L . 

c . C h a n g e a n y o r a l l of the a b o v e f r o n t -
p a n e l c o n t r o l s on the c o n t r o l unit . 

d . N o t e r e s p o n s e s i g n a l s on the c o n t r o l N o c h a n g e s . 
u n i t . 

e . Set c o n t r o l unit A D D R E S S to 0 . 

f. N o t e r e s p o n s e s i g n a l s on the c o n t r o l unit 
(Cont) a s f o l l o w s : 
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5 . (Cont) E Q U I P M E N T S T A T U S i n d i c a t o r s . N o fault i n d i c a t i o n s 
m o d e i n d i c a t e s U S B 
( e x c i t e r and r e c e i v e r -
e x c i t e r ) , m o d e i n d i 
c a t e s S S B / C W 
( r e c e i v e r o n l y ) , B U S Y 
i n d i c a t o r i s l i t . 

B A N D W I D T H i n d i c a t o r s ( r e c e i v e r o n l y ) . Indicate U ( U S B ) . 

F R E Q U E N C Y K H Z i n d i c a t o r s . I n d i c a t e s 2 9 9 9 9 . 9 (0) 
k H z . 

g . C o n n e c t a s t o r a g e o s c i l l o s c o p e to T P 5 
( g r e e n ) . 

S w e e p t i m e = 2 0 m s . 
T r i g g e r = I N T E R N A L . 
V e r t s c a l e = 1 V p e r d i v i s i o n . 
H o r i z s w e e p = S I N G L E S W E E P . 
D i s p l a y = S T O R E . 

h . N o t e o s c i l l o s c o p e w a v e f o r m . Should l o o k s i m i l a r 
to m o n i t o r w o r d ( s ) / 
c o m m a n d w o r d ( s ) 
with n o s t a t u s 
r e q u e s t , ( r e f e r t o 
f i g u r e 2 2 ) . 

Note • 

Without s p e c i a l 
e q u i p m e n t it 
w i l l b e i m p o s 
s i b l e to note 
e x a c t w a v e f o r m . 
L o o k at s p a c i n g 
and b i t s of d a t a . 

i . R e p e a t s t e p s g and h a s o f ten a s 
n e c e s s a r y to obtain a g o o d r e s u l t . 

6 . F S K r e c e i v e r a . C o n n e c t l o c a l unit to a c o n t r o l unit C h e c k U 3 4 A and 
s e n s i t i v i t y t h r o u g h a 4 0 - d B a t t e n u a t o r in both a s s o c i a t e d c i r c u i t s . 

t h e m o n i t o r and data l i n e s . 

b . R e p e a t t e s t 3 . R e s u l t s s h o u l d b e 
s a m e as t e s t 3 r e s u l t s . 

7 . A d d r e s s a . Set l o c a l unit C O N T s w i t c h to R E M . 
r e c o g n i t i o n 

b . Set c o n t r o l unit A D D R E S S to 0 . 

c . Set c o n t r o l unit f r o n t - p a n e l c o n t r o l s 
a s f o l l o w s : 

(Cont) F R E Q U E N C Y K H Z to 2 9 9 9 9 . 9 ( 9 ) . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

7 . (Cont) M O D E t o S S B / C W o r U S B . 

B A N D W I D T H to U S B ( r e c e i v e r o n l y ) . 

R F G A I N t o ful l c c w ( r e c e i v e r and 
r e c e i v e r - e x c i t e r o n l y ) . 

A G C t o F A S T ( r e c e i v e r and r e c e i v e r -
e x c i t e r o n l y ) . 

M I C to C H A ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

K E Y to N O R M ( e x c i t e r and r e c e i v s r -
e x c i t e r o n l y ) . 

P A P W R to S T B Y ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

P C A R to O F F ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

C O N T t o N O R M . 

d . N o t e r e s p o n s e s i g n a l s on the c o n t r o l 
unit a s f o l l o w s : 

E Q U I P M E N T S T A T U S i n d i c a t o r s . N o fault i n d i c a t i o n s 
m o d e i n d i c a t e s U S B 
( e x c i t e r , r e c e i v e r -
e x c i t e r ) o r S S B / C W 
( r e c e i v e r ) , P A 
R E A D Y m i g h t b e l it 
( e x c i t e r , r e c e i v e r -
e x c i t e r o n l y ) . 

C h e c k U 7 , U 6 , U 8 , 
U 9 , U 2 0 , U 2 1 , U l l , 

) U 1 2 , U 3 4 , and 
a s s o c i a t e d c i r c u i t s . 

B A N D W I D T H i n d i c a t o r s ( r e c e i v e r o n l y ) . I n d i c a t e s U ( U S B ) . 

F R E Q U E N C Y K H Z i n d i c a t o r s . I n d i c a t e s 2 9 9 9 9 . 9 ( 9 ) 
k H z . J 

e . Set c o n t r o l unit A D D R E S S to 1 . 

f. N o t e r e s p o n s e s i g n a l s on the c o n t r o l 
unit a s f o l l o w s : 

E Q U I P M E N T S T A T U S i n d i c a t o r s . E X C T R F A U L T , 
R C V F A U L T , o r 
R / E F A U L T i n d i c a t o r 
f l a s h e s at a 0 . 2 5 - H z 
r a t e (on 2 s e c o n d s , 
off 2 s e c o n d s ) . A l l 
o t h e r i n d i c a t i o n s 
s h o u l d r e m a i n the 
s a m e . 

C h e c k U 3 , U 4 , U 5 , 
U 2 7 , U 2 8 , U 2 9 , U 3 0 , 

\ U 8 , and a s s o c i a t e d 
c i r c u i t s . C h e c k 
a l s o b u s y c i r c u i t 
on p a r a l l e l output . 

(Cont) 
B A N D W I D T H i n d i c a t o r s ( r e c e i v e r o n l y ) . N o c h a n g e f r o m 

s t e p d . J 



Table 2. Serial Interface, Tenting and Troubleshooting Procedures (Cont). 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

7 . (Cont) F R E Q U E N C Y K H Z i n d i c a t o r s . 

g . N o t e r e s p o n s e s i g n a l s on the c o n t r o l 
unit with the A D D R E S S t o e a c h p o s i t i o n 
2 t h r o u g h 1 5 . 

No c h a n g e f r o m 
s t e p d . 

S a m e a s s t e p f. 

C h e c k U 3 , U 4 , U 5 , 
U 2 7 , U 2 8 , U 2 9 , U 3 0 , 

\ U 8 , and a s s o c i a t e d 
[ c i r c u i t s . C h e c k 

a l s o b u s y c i r c u i t 
J on p a r a l l e l output . 

8 . A d d r e s s a . Set c o n t r o l unit A D D R E S S to 0 . 

b . G r o u n d s e r i a l i n t e r f a c e p i n s J l - 1 7 and 
J l - 4 5 . 

c . C o n n e c t a n o s c i l l o s c o p e to s e r i a l 
i n t e r f a c e pin J l - 1 3 . 

d . C h a n g e c o n t r o l unit A D D R E S S t h r o u g h 
a l l p o s i t i o n s 0 t h r o u g h 15 and b a c k t o 
0 whi le watching o s c i l l o s c o p e . 

A p u l s e i s g e n e r a t e d 
at J l - 1 3 at e v e r y 
c h a n g e in A D D R E S S 
s w i t c h p o s i t i o n . 

C h e c k U 2 7 and a s s o c i 
a ted c i r c u i t s . 

e . R e m o v e J l - 1 7 and J l - 4 5 g r o u n d s . 

9 . Status r e q u e s t a . Set l o c a l unit cont s w i t c h to R E M . 

b . Set c o n t r o l unit A D D R E S S to 0 . 

c . C o n n e c t a d u a l - t r a c e o s c i l l o s c o p e : 
O n e t r a c e to T P 6 (b lue) , and o n e t r a c e 
to J l - 2 4 . 

d . A p p l y a l o g i c 1 p u l s e to o s c i l l o s c o p e 
t r i g g e r f o r b o t h t r a c e s and A 1 2 T P 7 
(vio let ) s i m u l t a n e o u s l y . 

e . N o t e o s c i l l o s c o p e w a v e f o r m s . O n e t r a c e ( T P 6 ) 
s h o u l d l o o k s i m i l a r 
to s t a t u s r e q u e s t 
o n l y w o r d s 1 t h r o u g h 
4 ( r e f e r to f i g u r e 2 2 ) . 

O t h e r t r a c e ( J l - 2 4 ) 
g o e s to l o g i c 1 and 
r e m a i n s t h e r e until 
s t a t u s r e q u e s t o n l y 
w o r d 4 i s t r a n s 
m i t t e d and t h e n r e 
t u r n s to l o g i c 0 . 

If T P 6 a b n o r m a l 
c h e c k U 8 , U 2 8 , U 2 9 , 
U 3 0 , U 4 1 , and a s s o c i 
a ted c i r c u i t s . 

If J l - 2 4 a b n o r m a l 
c h e c k U 3 1 , U 5 0 , U 5 2 , 
and a s s o c i a t e d c i r 
c u i t s . 

f. R e p e a t s t e p s с and d a s often and a s 
q u i c k l y a s n e c e s s a r y to obtain a g o o d 
r e s u l t . 

| Note | 

With l o c a l unit 
cont s w i t c h in 
L C L p o s i t i o n 
J l - 2 4 r e m a i n s 
at l o g i c 1 . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 0 . W o r d 4 
c o n t i n u o u s 
t r a n s m i t 

a . S e t c o n t r o l unit A D D R E S S to 0 . 

b . Set c o n t r o l unit C O N T s w i t c h to N O R M . 

c . C o n n e c t o s c i l l o s c o p e to T P 6 ( b l u e ) . 

S w e e p t i m e = 2 0 m s . 
T r i g g e r = I N T E R N A L . 
V e r t s c a l e = 1 V p e r d i v i s i o n . 
H o r i z s w e e p = N O R M A L . 

C o n t i n u o u s data 
m o n i t o r e d on 
o s c i l l o s c o p e s h o u l d 
l o o k s i m i l a r t o s t a t u s 
r e q u e s t o n l y w o r d , 
w o r d 4 . 

C h e c k U 3 7 , U 3 8 , U 4 8 , 
U 4 0 , U 4 1 , U 9 , and 
a s s o c i a t e d c i r c u i t s . 

d . A p p l y a g r o u n d t o J l - 3 0 . C o n t i n u o u s data on 
o s c i l l o s c o p e is 
t e r m i n a t e d . 

C h e c k U 1 7 - U 1 8 , U 1 9 , 
U 2 3 , U 2 4 , U 2 5 , U 2 6 , 
and a s s o c i a t e d 
c i r c u i t s . 

e . R e m o v e J l - 3 0 g r o u n d . 

1 1 . Data l o o p b a c k a . Set c o n t r o l unit a d d r e s s to 0 . 

b . D i s c o n n e c t c o n t r o l unit f r o m l o c a l unit . 

c . Set c o n t r o l unit C O N T s w i t c h to T E S T . 

d . C o n n e c t a d u a l - t r a c e s t o r a g e o s c i l l o 
s c o p e with u p p e r t r a c e t o T P 6 (blue) 
and l o w e r t r a c e to T P 5 ( g r e e n ) . 

e . Set o s c i l l o s c o p e a s f o l l o w s : 

S w e e p t i m e = 2 0 m s . 
T r i g g e r = I N T E R N A L . 
V e r t s c a l e = 1 V p e r d i v i s i o n . 
H o r i z s w e e p = N O R M A L . 

C o n t i n u o u s d a t a 
m o n i t o r e d on both 
t r a c e s of o s c i l l o 
s c o p e s h o u l d l o o k 
s i m i l a r to s t a t u s 
r e q u e s t only w o r d , 
w o r d 4 , ( r e f e r to 
f i g u r e 2 7 ) . 

C h e c k U 4 7 , U 3 8 , U 4 8 , 
U 4 0 , U 4 1 , U 9 , and 
a s s o c i a t e d c i r c u i t s . 

f. A p p l y a g r o u n d to J l - 3 0 . C o n t i n u o u s data on 
o s c i l l o s c o p e . 

S a m e as s t e p e . 

g . Set c o n t r o l unit f r o n t - p a n e l c o n t r o l s a s 
f o l l o w s : 

F R E Q U E N C Y K H Z to 2 9 9 9 9 . 0 ( 9 ) . 

M O D E to S S B / C W o r U S B . 

B A N D W I D T H to U S B ( r e c e i v e r o n l y ) . 

R F G A I N to full c c w ( r e c e i v e r and 
r e c e i v e r - e x c i t e r o n l y ) . 

A G C to F A S T ( r e c e i v e r and r e c e i v e r -
e x c i t e r o n l y ) . 

M I C to C H A ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

K E Y to N O R M ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

P A P W R t o S T B Y ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 

(Cont) 
P C A R to O F F ( e x c i t e r and r e c e i v e r -
e x c i t e r o n l y ) . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 1 . (Cont) h . Set o s c i l l o s c o p e d i s p l a y t o S T O R E . 

i . E r a s e d i s p l a y . Set F R E Q U E N C Y K H Z 
to 2 9 9 9 9 . 9 ( 9 ) . 

B o t h o s c i l l o s c o p e 
t r a c e s a r e i d e n t i c a l 
and l o o k s i m i l a r to 
c o m m a n d w o r d with 
s t a t u s r e q u e s t t 
w o r d 1 . ( R e f e r to 
f i g u r e 2 2 . ) 

S a m e a s s t e p e . 

j . E r a s e d i s p l a y . Set M O D E c o n t r o l t o A M . Both o s c i l l o s c o p e 
t r a c e s a r e i d e n t i c a l 
and l o o k s i m i l a r to 
c o m m a n d w o r d with 
s t a t u s r e q u e s t , 
w o r d 2 . ( R e f e r to 
f i g u r e 2 2 . ) 

k . E r a s e d i s p l a y . Set P A P W R to H I G H 
P W R . 

Both o s c i l l o s c o p e 
t r a c e s a r e i d e n t i c a l 
and look s i m i l a r t o 
c o m m a n d w o r d with 
s t a t u s r e q u e s t , 
w o r d 3 . ( R e f e r to 
f i g u r e 2 2 . ) 

1. E r a s e d i s p l a y . Set K E Y c o n t r o l to 
L O C K . 

Both o s c i l l o s c o p e 
t r a c e s a r e i d e n t i c a l 
and l o o k s i m i l a r t o 
c o m m a n d w o r d with 
s t a t u s r e q u e s t , 
w o r d 4 . ( R e f e r to 
f i g u r e 2 2 . ) 

S a m e as s t e p e . 

m . S e t c o n t r o l unit C O N T s w i t c h to N O R M . 

n . R e p e a t s t e p s h t h r o u g h k . U p p e r t r a c e s a m e a s 
s t e p s h t h r o u g h k . 
L o w e r t r a c e , s t r a i g h t 
l i n e . 

o . R e m o v e g r o u n d f r o m J l - 3 0 . 

1 2 . Baud r a t e 
c h e c k 

a . N o t e baud r a t e s t r a p p e d in u n i t . 

b . S t r a p baud r a t e f o r 7 5 . 

R e f e r e n c e . 

c . R e p e a t t e s t 1 0 . S a m e a s t e s t 10 
e x c e p t m o n i t o r w o r d 
s p a c i n g i n c r e a s e s a s 
baud r a t e d e c r e a s e s 
and v i c e v e r s a . 

S a m e as t e s t 1 0 . 

d . S t r a p baud r a t e for 1 9 2 0 0 . 

e . R e p e a t t e s t 1 0 . 

f. R e t u r n to baud r a t e s t r a p p i n g 
r e f e r e n c e d in s t e p a . 
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NOTES' 
О RECEIVER-EXCITER CONTROL AND/OR RECEIVER-EXCITER 

SWITCH POSITIONS FOR THE TYPICAL WORDS SHOWN. 
FREQUENCY kHz - 29999.9 
MODE - USB 
RF GAIN - FULL CCW 
AGC - FAST 
MIC - CH A 
KEY - NORM 
PA PWR - STBY 
P CAR - OFF 
CONT - NORM (RECEIVER-EXCITER CONTROL) AND 

REM (RECEIVER-EXCITER), OR 
LCL (RECEIVER-EXCITER) 

( D FOR EXCITER CONTROLS AND/OR EXCITERS, ALL RECEIVE FUNCTIONS 
ARE LOGIC 0 BITS OF DATA. 

< D 
FOR RECEIVER CONTROLS AND/OR RECEIVERS, ALL EXCITER FUNCTIONS 
ARE LOGIC 0 BITS OF DATA. 

TP5-4943-015 

Command and Monitor Word Waveforms 
Figure 22 
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4. ALIGNMENT/ADJUSTMENT 

4.1 Control Data Strapping (Refer to figure 23.) 

4.1.1 FSK Control 

a. Remove all R and MIL straps. 
b. Set all F straps in place. 
c. Set Y strap in place. 
d. Set baud rate straps in place. Set baud rate for 75, 

150, 300, or 600 bauds (refer to paragraph 4.2). 
e. If address recognition required, strap for address 

(refer to paragraph 4.5). 
f. If parity recognition required, strap for parity 

(refer to paragraph 4.4). 

4.1.2 EI A RS-232C Control 

a. Remove all F and MIL straps. 
b. Set all R straps in place. 
c. Set Y strap in place. 
d. Set baud rate straps in place, for any baud rate 

(refer to paragraph 4.2). 
e. If address recognition required, strap for address 

(refer to paragraph 4.5). 
f. If parity recognition required, strap for parity 

(refer to paragraph 4.4). 

4.1.3 MIL-STD-188C Control 

a. Remove all F straps. 
b. Set all R straps in place. 
c. Set MIL strap in place. 
d. Set Y strap in place. 

e. Set baud rate straps in place, for any baud rate 
(refer to paragraph 4.2). 

f. If address recognition required, strap for address 
(refer to paragraph 4.5). 

g. If parity recognition required, strap for parity 
(refer to paragraph 4.4). 

4.2 Baud Rate Strapping 

Strap for applicable baud rate as shown in table 3. 

4.3 Test Strapping 

For test purposes only, remove Y strap. For normal 
operation, Y strap must be set in place. 

4.4 Parity Strapping 

4.4.1 Odd Parity 

For odd parity recognition, remove E strap and set О 
strap in place. 

4.4.2 Even Parity 

For even parity recognition, remove О strap and set E 
strap in place. 

4.4.3 No Parity 

If parity recognition is not required, remove both the 
О and E straps. 

Table 3. Baud Rate Strapping. 

B A U D R A T E 
( B A U D S ) 

B A U D S T R A P F S K R S - 2 3 2 C O R M I L - S T D - 1 8 8 C U S I N G B A U D R A T E 
( B A U D S ) 

B A U D S T R A P F S K 

C O N T R O L P R O C E S S O R 

7 5 10 t o c e n t e r X X 
1 5 0 9 t o c e n t e r X X 
3 0 0 8 to c e n t e r X X 
6 0 0 7 to c e n t e r X X 
1 2 0 0 6 t o c e n t e r X X 

2 4 0 0 5 t o c e n t e r X 

4 8 0 0 4 t o c e n t e r X 

9 6 0 0 3 to c e n t e r X 

1 9 2 0 0 2 to c e n t e r X 

E x t e r n a l 1 to c e n t e r * * * 

• A n y r a t e f r o m 7 5 t o 1 9 2 0 0 b a u d s (baud i s 1 / 1 6 of a p p l i e d f r e q u e n c y ) . F S K cannot e x c e e d 6 0 0 b a u d s . 



ADDRESS 
J U M P E R 

H O L D E R S F O R 
S P A R E J U M P E R S 

- 2 3 2 C 

F S K 

R S - 2 3 2 C 

F S K 

' R S - 2 3 2 C 

R S - 2 3 2 C 

F S K 

R S - 2 3 2 C 

R A T E 
7 5 
1 5 0 
3 0 0 
6 0 0 
1 2 0 0 
2 4 0 0 
4 8 0 0 
9 6 0 0 
1 9 , 2 0 0 
E X T C L O C K 

T P 5 - 1 5 6 9 - 0 1 9 

Serial Interface Strapping 
Figure 23 



4.5 Address Recognition Strapping 

a. If an address is to be recognized, set A strap in 
place. 

b. Strap unit rear connector for specific address 
recognition as shown in unit installation section. 

4.6 Adjustment of FSK Detector Symmetry 

a. Perform test setup of table 2, test 1. 
b. Strap card for FSK signaling (refer to paragraph 

4.1.1). 
c. Strap card for 1200 bauds (refer to paragraph 4.2). 
d. Strap for odd parity (refer to paragraph 4.4.1). 
e. Apply a 0-dB mW FSK signal with a symmetrical 

1:1 (mark, space) data pattern between Pl-54 and 
Pl-55. 

f. Using an oscilloscope, monitor the waveform at 
TP5 (green) to ground (TPl, brown). 

g. Adjust R32 to obtain best symmetry of the 
waveform at TP5. 

5. REPAIR 

Repair of the serial interface card is accomplished 
using standard maintenance and planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

6. PARTS L I S T / D I A G R A M S 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram (figure 
24). The parts location illustration is a design 
engineering drawing that shows exact component 
placement on the circuit cards. 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion is listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points at the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

COLLINS 
CIRCUIT C A R D / P A R T L A T E S T 
S U B A S S E M B L Y N U M B E R EFFECTIVITY 

Serial Interface 635-0742-001 R E V J 
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PARTS LIST PARTS LIST (Cont) MODIFICATION HISTORY 

REF 
OES DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

SERIAL INTERFACE 635-0742-001 

CR1-CR29 SEMICOND DEVICE. 1 N4454 353-3644-010 
С1-С7 CAPACITOR, FXD, CER DIEL. 0.1 nF, 20%, 50V 913-3279-680 
C8 NOT USED 
C9 CAPACITOR, FXD, ELCTLT, 15 ».F, 20%, 15V 184-9102-130 
С10 CAPACITOR. FXD. PLSTC DIEL, 0.047 M F , 10%, 933-1039-040 

200V 
C11 CAPACITOR, FXD, CER DIEL, 0.VF, 20%, 50V 913-3279-680 
C12 CAPACITOR, FXD, CER DIEL, 1OO0pF, 10%, 913-4018-000 

200V 
С13.С14 CAPACITOR, FXD. CER OIEL. O V F . 20%, 50V 913-3279-680 
C15-C17 CAPACITOR, FXD, CER DIEL, O.OVF, 20%, 50V 913-3279-110 
CIS CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 913-4018-000 
C19 CAPACITOR, FXD, CER OIEL, O.VF, 20%, 50V 913-3279-680 
C20 CAPACITOR, FXD, ELCTLT, V F , 20%, 35V 184-9102-350 
C21 CAPACITOR, FXD, MICA DIEL, 470pF. 5%. 500V 912-2864-000 
C22 CAPACITOR, FXD, PLSTC DIEL, 0.0058/iF, 10%, 933-1039-320 

80V 
C23-C28 CAPACITOR, FXD, ELCTLT, V F , 20%, 3SV 184-9102-350 
C29-C32 CAPACITOR, FXD, CER DIEL. O.VF, 20%, 50V 913-3279-880 
СЗЗ, C34 CAPACITOR, FXD, СЕВ DIEL. 1 <iF, 20%, 50V 913-3279-270 
C35 CAPACITOR, FXD, MICA DIEL, 15pF, 5%, 500V (B3) 912-3839-000 
C35 CAPACITOR, FXD, MICA DIEL, 47pF, 5%. 500V 912-3856-001 
C38-C40 CAPACITOR, FXD, CER DIEL, 0. V F . 20%, 50V 913-3279-880 
C41 CAPACITOR, FXD, MICA DIEL, 200pF, 10%, 500V 912-2838-000 
C42 CAPACITOR, FXD, MICA DIEL, 200pF, 10%, 500V 912-2838-000 

(A1) (A2) (B2) 
C42 CAPACITOR, FXD, MICA DIEL, 100pF, 5%, 500V 912-3879-000 
C43 CAPACITOR, FXD, MICA DIEL, 200pF, 10%, 500V 912-2838-000 
C44-C47 CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 913-4018-000 
C48.C49 CAPACITOR. FXD, CER DIEL. V F , 20%, 50V 913-3279-270 
L1-L4 COIL, RF, 1000fiH 240-2540-000 
01 TRANSISTOR. 2N2907A 352-0551-010 
02 TRANSISTOR, 2N2222A 352-0681-020 
03 TRANSISTOR. 2N2907A 352-0551-010 
04 TRANSISTOR, 2N2222A 352-0661-020 
05 TRANSISTOR, 2N2907A 352-0551-010 
08 TRANSISTOR, 2N2222A 352-0661-020 
R1.R2 RESISTOR, FXD, CMPSN, 47kO, 10%. 1/4W 745-0809-000 
R3 RESISTOR, FXD, CMPSN, 22kQ, 10%. 1 MW 745-0797-000 
R4 RESISTOR, FXD, CMPSN, 0.10МП, 10%, 1/4W 745-0821-000 
R5.R6 RESISTOR, FXD, CMPSN, 0.47МП, 10%, 1/4W 745-0845-000 
R7,R8 RESISTOR, FXD, CMPSN, 1МП, 10%, 1/4W 745-0857-000 
R9-R20 RESISTOR, FXD, CMPSN, 10kO, 10%. 1 /4W 745-0785-000 
R21 RESISTOR, FXD, CMPSN, 1.5кП, 10%, 1/4W 745-0755-000 
R22.R23 RESISTOR, FXD, CMPSN, Ш1,10%, 1/4W 745-0749-000 
R24 RESISTOR. FXD, CMPSN, 3900.10%, 1 M W 745-0734-000 
R25 RESISTOR, FXD, CMPSN, 1 kft, 10%, 1 /4W 745-0749-000 
R28.R27 RESISTOR, FXD, CMPSN, 680(1, 10%, 1 /4W 745-0743-000 
P.28 RESISTOR. FXD, CMPSN, 15kO, 10%, 1/4W 745-0791-000 
R29 RESISTOR, FXD, CMPSN, ЮкП, 10%. 1MW 745-0785-000 
R30.R31 RESISTOR, FXD, CMPSN, 4.7kO, 10%. 1 /4W 745-0773-000 
R32 RESISTOR, VAR, WW, 5kO, 5%, 3/4W 381-1721-080 
R33-R35 RESISTOR, FXD, CMPSN, 10kft, 10%, 1MW 745-0785-000 
R38-R38 RESISTOR, FXD, FILM, 20.5кП, 1%, 1/8W 705-1059-000 
R38,R40 RESISTOR, FXO, FILM, 48.7кП,1%, 1/8W 705-1077-000 
R41.R42 RESISTOR, FXD, FILM, ЮкП, 1%,1/SW 705-1044-000 
R43 RESISTOR, FXD, FILM, 20.5кЛ, 1%, 1/8W 705-1059-000 
R44 RESISTOR, FXD, CMPSN, 560(1,10%, 1/4W 745-0740-000 
R45-R46 RESISTOR, FXD, CMPSN, 0.10МП, 10%, 1/4W 745-0821-000 
R49-R57 RESISTOR, FXD, CMPSN, ЮкП, 10%, 1/4W 745-0785-000 
R58 RESISTOR, FXD, CMPSN, 10МП, 10%. 1 MW 745-0893-000 
R59 RESISTOR, FXD, CMPSN, 10k(l, 10%, 1/4W 745-0785-000 
R60 RESISTOR, FXD, CMPSN, 4.7k0, 10%, 1/4W 745-0773-000 

(A1)(A2) 
R61 RESISTOR, FXD, CMPSN, 0.10МП. 10%, 1/4W 745-0821-000 
R62-R65 RESISTOR, FXD, CMPSN, 1 MS). 10%, 1 MW 745-0857-000 
R66 RESISTOR, FXD, CMPSN, ЮкП. 10%, 1 MW 745-0785-000 
R67-R77 RESISTOR, FXD, CMPSN, 1 МП, 10%, 1 MW 745-0857-000 
R78 RESISTOR, FXD, CMPSN, 2.2kfi, 10%, 14W 745-0781-000 
R79 RESISTOR, FXD, CMPSN, 4.7kO, 10%. 1 MW 745-0773-000 

REF COLLINS 
OES DESCRIPTION PART NO 

R80-R83 RESISTOR, FXD, CMPSN, 1МП, 10%, 1MW 745-0857-000 

R84 RESISTOR, FXD, CMPSN, 10k(l, 10%. 1MW 745-0785-000 

R85.R86 RESISTOR. FXD, CMPSN, 1МП, 10%, 1MW 745-0857-000 

R87 RESISTOR, FXD, CMPSN, 5601), 10%. 1MW 745-0740-000 
R88 RESISTOR, FXD, CMPSN, 1МП, 10%, 1MW (A3) 745-0857-000 
T1 TRANSFORMER, AF 677-0324-320 

TP1 JACK, TIP, BRN 360-0484-070 

TP2 JACK, TIP, RED 360-0484-020 

TP3 JACK, TIP, ORN 360-0484-050 

TP4 JACK, TIP. YEL 360-0484-060 

TP5 JACK, TIP, GRN 360-0484-040 

TP6 JACK, TIP. BLU 360-0484-080 

U1 INTEGRATED CKT, MC14025CP 351-8159-150 

U2 INTEGRATED CKT, F4029BPC 351-8159-250 

из INTEGRATED CKT, MC14001CP 351-8159-020 
U4 INTEGRATED CKT, F4030BPC 351-8159-190 

U5 INTEGRATED CKT, MC14011CP 351-8159-040 

U6 INTEGRATED CKT, F4021BPC 351-8159-230 

U7 INTEGRATED CKT, F4013BPC 351-8159-110 

U8 INTEGRATED CKT. AY5-1013A 351-8173-010 

U9 INTEGRATED CKT, F4030BPC 351-8159-190 

U10 INTEGRATED CKT, MC14011CP 351-8159-040 

U11 INTEGRATED CKT, LM565CN 351-1114-010 
U12 INTEGRATED CKT, LM311H 351-1094-060 

U13 INTEGRATED CKT, MC14025CP 351-8159-150 

U14 INTEGRATED CKT, F4049BPC 351-8159-210 

U15 INTEGRATED CKT, MC14011CP 351-8159-040 

U16 INTEGRATED CKT, MC14025CP 351-8159-150 

U17, U18 INTEGRATED CKT, F4013BPC 351-8159-110 

U19, U20 INTEGRATED CKT, MC14011CP 351-8159-040 

U21 INTEGRATED CKT, F4049BPC 351-8159-210 

U22 INTEGRATED CKT, F4040BPC 351-8159-240 

U23 INTEGRATED CKT, F4024BPC 351-8159-100 

U24 INTEGRATED CKT, F4049BPC 351-8159-210 

U25 INTEGRATED CKT, F4013BPC 351-8159-110 

U26 INTEGRATED CKT, MC14001CP 351-8159-020 

U27 INTEGRATED CKT, F4030BPC 351-8159-190 

U28 INTEGRATED CKT, F4019BPC 351-8159-080 

U29, U30 INTEGRATED CKT, F4050BPC 351-8159-220 

U31 INTEGRATED CKT. MC14001CP 351-8159-020 

U32 INTEGRATED CKT, F4520PC 351-8315-010 

U33 INTEGRATED CKT, MC14011CP 351-8159-040 

U34 INTEGRATED CKT, MC1458P1 351-1071-070 

U35, U36 INTEGRATED CKT, F4027BPC 351-8159-180 

U37 INTEGRATED CKT, F4013BPC 351-8159-110 

U38 MOS, ANLG MXR, F4052PC 351-8227-020 

U39 INTEGRATED CKT, MC14011CP 351-8159-040 

U40 INTEGRATED CKT, F4029BPC 351-8159-250 

U41 INTEGRATED CKT, F4019BPC 351-8159-080 

U42 INTEGRATED CKT, F4049BPC 351-8159-210 

U43 INTEGRATED CKT, MC14001CP 351-8159-020 

U44 INTEGRATED CKT, F4030BPC 351-8159-190 

U45 INTEGRATED CKT, MC14018 BCP 351-8253-010 

U46 INTEGRATED CKT, F4049BPC 351-8159-210 

U47 INTEGRATED CKT, F4013BPC 351-8159-110 

U48 MOS, ANLG MXR, F4052PC 351-8227-020 

U49 INTEGRATED CKT, F4027BPC 351-8159-180 

U50, U51 INTEGRATED CKT, F4013BPC 351-8159-110 

U52 INTEGRATED CKT, MC14011 CP 351-8159-040 

VR1 SEMICOND DEVICE, 1N746A 353-2938-000 

VR2 SEMICOND DEVICE, 1N750A 353-2708-000 

VR3 SEMICOND DEVICE, 1N746A 353-2938-000 

VR4, VR5 SEMICOND DEVICE, 1N752A 353-2712-000 

Y1 XTAL UNIT, QTZ, 3.6864 MHz 289-7120-060 

USABLE 
ON CODE 

REVISION 
IDENT 

DESCRIPTION OF REVISION AND 
REASON FOR CHANGE EFFECTIVITY 

Removed C42,200pF. 
Removed R60,4700П. 

Added C42.200pF. 
Added R60,4700П. 

A3 
B1 

Added R88,1 МП. 
Removed connection from U25B-12 to 
U17B-11 and U19C-9. 

Changed C42 Irom 200pF to 100pF. 

Removed C35,15pF from across R58. 
Added C35,47pF. 

REV В 

REV С 
and above 

REVD 
REV F 
and above 

REV G 
and above. 

REVJ 
and above 
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BIT 1С) 

NOTES: 

<D 

<D 
® 

<D 

<z> 

UNLESS OTHERWISE SPECIFIED RESISTANCE VALUES ARE 
IN OHMS, CAPACITANCE VALUES ARE IN MICROFARADS, 
INDUCTANCE VALUES ARE IN MILLIHENRIES AND DIODES ARE TYPE IN4454. 
PARTIAL REFERENCE DESIGNATIONS ARE SHOHIN; FOR COMPLETE 
DESIGNATION PREFIX WITH UNIT AND/OR ASSEMBLY DESIGNATION. 
FOR FSK OPTION, JUMPERS LABELED "F" (QTY 7) ARE INSTALLED. 
FOR RS-232C OPTION, JUMPERS LABELED R (QTY 7) ARE INSTALLED. 

"E" STAPPED FOR EVEN PARITY. "0" STRAPPED FOR ODD PARITY, 
NEITHER STRAPPED FOR NO PARITY, "MIL" STRAPPED FOR 
MIL-STD-188C DATA LOGIC LEVELS, NOT STRAPPED WHEN USING 
FSK DATA OPTION, OR RS-232-C DATA LOGIC LEVELS. 
PINS LABELED "Y" USED FOR TEST PURPOSE ONLY- JUMPER 
FOR NORMAL OPERATION. 
PINS LABELED "A" JUMPERED TO ENABLE ADDRESS RECOGNITION. 
PINS LABELED "S" ARE USED TO HOLD SPARE JUMPERS. 
BAUD RATE SELECT. 
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OUTPUT CARD 

DATA ERROR 

MICROCIRCUIT POWER AND GROUND CONNECTIONS 

U NO. TYPE 
POWER (V DC) 

U NO. TYPE 
+I5IA) +I51B) •5 3N0 -15 

U1.U13.U15 MC14025CP 14 7 

U2.U40 F4029BPC 16 00
 

U3,U26,U31.U43 
MC1400ICP 14 7 

U4,U9,U27,U44 
F4030BPC 14 7 

U5,U10,U15,U19, 
U20,U33.U39,U52 MC140I1CP 14 7 

U6 F402IBPC 15 

CO 

U7,U17.U18,'J25, 
U37,U47.U50.U51 

F4013BPC 14 7 

U8 AY-5-1013A 1 3 

U11. LM565CN 1С 1 

U12 LM311H 

CO 4.1 

U14.U21 ,U24,IJ42 
F4049BPC 1 

CO 

U46 F4049BPC 1 

CO 

U22 F4040BPC 16 

CO 

U23 F4024BPC 14 7 

U28.U41 F4019BPC 16 

ОЭ 

U29.U30 F4050BPC 1 

00 

U32 F4520PC 16 

00 

U34 MCI458P1 

m
 4 

U35.U36 F4027BPC 16 8 

U49 F4027BPC 16 8 

U38.U48 F4052PC 16 8 7 

U45 MC14018BCP 16 00
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1. DESCRIPTION 

Synthesizer Voltage Regulator 635-0656-001, shown 
in figure 1, is a 2-layer planar card with a 20-pin edge-
on, connector (2 layers, 10 pins each). 
The synthesizer voltage regulator consists of a +20-V 
dc series regulator, a +5.2-V dc series regulator, and a 
loss-of-lock summary monitor. 
2. PRINCIPLES OF OPERATION 

2.1 General 

The synthesizer voltage regulator receives +24- and 
+8-V dc inputs and supplies regulated outputs of +20 
and +5.2 V dc. 

The synthesizer voltage regulator receives seven 
monitor inputs and provides one monitor summary 
output. 

2.2 +5.2-V DC Series Regulator (Refer tofigure3.) 

The +5.2-V dc series regulator consists of a current/ 
voltage regulator (Q3-Q4), a current control (Q5), a 
voltage control (U1B), and a reference regulator 
(VR1). 

With +8 and +24 V dc applied, voltage control U1B is 
enabled. The +24 V dc is applied through R2 to 
reference regulator VR1. Reference regulator VR1 
voltage is applied through R7 to noninverting 
(reference) input of U1B, and the +5.2-V dc output is 
applied directly to the inverting input of U1B. Note 
that R7 is adjusted for an optimum 5.2-V dc regulated 
output. As the +5.2-V dc output increases, a lower 
voltage output of U1B is applied to regulator Q3-Q4 
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Synthesizer Voltage Regulator 
Figure 1 

base, reducing the output voltage/current of the 
+5.2-V dc regulator. The inverse is also true. 

With +8 V dc applied, current through Q3-Q4 and R6 
provides bias for Q5. Q5 supplies an inverted dc out
put voltage to control Q3-Q4; that is, as the current 
through R6 increases, the voltage across R6 increases. 
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a t CO 
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Increased R6 voltage causes Q5 to increase conduction 
and decrease voltage at Q8-Q4 base. Conduction of 
Q3-Q4 is decreased, thus reducing current flow 
through Ql and Rl. The inverse is also true. 

2.3 +20- V DC Series Regulator (Refer to figure 3.) 

The +20-V dc series regulator consists of current/ 
voltage regulator Ql, current control Q2, and voltage 
control U1A. 

With +24-V dc input applied, and +5.2-V dc 
regulated output supplied, voltage control U1A is 
enabled. The +5.2-V dc output is applied to the non-
inverting (reference) input of U1A, and the +20-V dc 
output is supplied through voltage divider R2 and R4 
and applied to the inverting input of U1A. As the 
voltage at the junction of R3-R4 increases, a lower 
voltage output of U1A is applied to regulator Ql base, 
reducing the output voltage/current of the +20-V dc 
regulator. The inverse is also true. 

With the +24 V dc applied, current supplied through 
Ql and Rl provides bias for Q2. Q2 supplies an in
verted dc output voltage to control Ql; that is, as the 
current through Rl increases, the voltage across Rl 
increases. Increased Rl voltage causes Q2 to increase 
conduction and decrease voltage at Ql base. Conduc
tion of Ql is decreased, thus reducing current flow 
through Ql and Rl. The inverse is also true. 

2.4 Loss-of-Lock Monitor (Refer to figure 3.) 

The loss-of-lock monitor is a monitor summary cir
cuit that operates as a normal NAND gate. With all 

loss-of-lock signals in the normal state (all lock 
signals present), all logic 1 signals are applied to 
NAND gate U2 providing a logic 0 output from U2. If 
any lock signal is lost, a logic 0 is applied by the 
associated decade to the loss-of-lock monitor and a 
logic 1 loss-of-lock output is supplied. Note that any 
(or all) logic 0 inputs to U2 provide a logic 1 output 
from U2. 

2.5 Dual Operational Amplifier MC1458P1 
(Refer to figure 2.) 

The MC1458G consists of two operational amplifiers 
in one package designed for use as summing 
amplifiers, integrators, or amplifiers with operating 
characteristics as a function of the external feedback 
components. 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the synthesizer voltage 
regulator are listed in the maintenance section of this 
instruction book. 

3.2 Testing 

The test procedures in table 1 check total perfor
mance of the synthesizer voltage regulator. These test 
procedures permit isolation of a fault to a specific 
component or circuit when the results are used with 
the schematic to circuit trace the fault. 

INPUTS 
A 

INPUTS 
В 

I 1 

3 I 

6 1 

-OUTPUT A 

-OUTPUT в 

CHARACTERISTICS 
SUPPLY VOLTAGE: VQQ +18 V DC MAX 

V E E -18 V DC MAX 
INPUT DIFF VOLTAGE: +30 V MAX 
INPUT COMMON MODE VOLTAGE: 

+15 V MAX (7) 
OUTPUT SHORT CIRCUIT DURATION: 

CONTINUOUS (г) 
INPUT RESISTANCE: 300 k(] MIN, 2 .0 Mil MAX 
OUTPUT RESISTANCE: 75(1 TYPICAL 
VOLTAGE GAIN: 15 MIN 

NOTES: 

(T> FOR SUPPLY VOLTAGE LESS THAN +15.0 V, MAX INPUT VOLTAGE 

EQUAL TO SUPPLY VOLTAGE. 
( D SUPPLY VOLTAGE EQUAL TO OR LESS THAN 15 V. 

VEE 

| MC1458Pl j 

Dual Operational Amplifier МСЦ58Р1 
Figure 2 



Table 1. Synthesizer Voltage Regulator, Testing and Troubleshooting Procedures. 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup a . R e m o v e top c o v e r o f the unit c o n t a i n i n g 
t h e s y n t h e s i z e r v o l t a g e r e g u l a t o r to b e 
t e s t e d . 

b . R e m o v e c o v e r f r o m s y n t h e s i z e r s e c t i o n 
o f u n i t . 

c . R e m o v e s y n t h e s i z e r v o l t a g e r e g u l a t o r , 
i n s t a l l it o n an e x t e n d e r c a r d , and p l a c e 
it in t h e u n i t . 

d . Set unit L I N E S E L E C T O R s w i t c h to 1 1 5 
V . 

e . C o n n e c t unit to 1 1 5 - V ac p o w e r s o u r c e 
and s e t p o w e r o n . 

f. M e a s u r e d c v o l t a g e f r o m T P 1 0 to T P 1 3 
( g r o u n d ) . 

g . M e a s u r e dc v o l t a g e f r o m Т Р И to T P 1 3 
( g r o u n d ) . 

+ 2 4 . 0 ± 0 . 5 V d c . 

+ 8 . 0 ± 0 . 0 4 V d c . 

C h e c k unit p o w e r s u p p l y . 

C h e c k unit p o w e r s u p p l y . 

2 . + 5 . 2 
V dc 

a . M e a s u r e dc v o l t a g e f r o m T P 9 to T P 1 3 
( g r o u n d ) . 

+ 5 . 2 ± 0 . 0 5 V d c . A d j u s t R 7 f o r + 5 . 2 ± 0 . 0 5 V d c . 
If R 7 a d j u s t m e n t d o e s not c o r r e c t 
the p r o b l e m , c h e c k U 1 B , Q 3 , Q 4 , 
Q 5 , and a s s o c i a t e d c i r c u i t . 

3 . + 2 0 -
V dc 
r e g u l a t o r 

a . M e a s u r e dc v o l t a g e f r o m T P 1 2 to T P 1 3 
( g r o u n d ) . 

N L T + 1 9 . 7 V d c , 
N M T + 2 0 . 6 V d c . 

C h e c k U 1 A , Q l , Q 2 , and a s s o 
c i a t e d c i r c u i t . 

4 . L o s s - o f -
l o c k 
m o n i t o r 

(Cont) 

a . M e a s u r e v o l t a g e f r o m T P 8 to T P 1 3 
( g r o u n d ) . 

b . M o n i t o r v o l t a g e f r o m T P 8 to T P 1 3 f o r 
s t e p s с t h r u j . 

c . A p p l y a g r o u n d s i g n a l to T P 1 . 

d . R e m o v e g r o u n d f r o m T P 1 and apply 
it to T P 2 . 

e . R e m o v e ground, f r o m T P 2 and apply 
it to T P 3 . 

f. R e m o v e g r o u n d f r o m T P 3 and apply it 
to T P 4 . 

g . R e m o v e g r o u n d f r o m T P 4 and apply it 
to T P 5 . 

N M T 0 . 5 V d c . 

N L T + 3 . 5 V d c . 

N L T + 3 . 5 V d c . 

N L T + 3 . 5 V d c . 

N L T + 3 . 5 V d c . 

N L T + 3 . 5 V d c . 

C h e c k dc v o l t a g e s at T P 1 t h r u 
T P 7 . If al l v o l t a g e s a r e N L T 
+ 3 . 5 V d c , c h e c k U 2 and a s s o 
c i a t e d c i r c u i t . If any v o l t a g e s 
a r e l e s s than + 3 . 5 V d c , c h e c k 
unit s y n t h e s i z e r c a r d a s s o c i a t e d 
with the input . 

C h e c k U 2 . 

C h e c k U 2 . 

C h e c k U 2 . 

C h e c k U 2 . 

C h e c k U 2 . 



Table 1. Synthesizer Voltage Regulator, Testing and Troubleshooting Procedures (Cont). 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

4 . (Cont) h . R e m o v e g r o u n d f r o m T P 4 and apply it 
to T P 6 . 

i . R e m o v e g r o u n d f r o m T P 6 a n d apply it 
to T P 7 . 

j . R e m o v e g r o u n d f r o m T P 7 . 

N L T + 3 . 5 V d c . 

N L T + 3 . 5 V d c . 

C h e c k U 2 . 

C h e c k U 2 . 

5 . Shutdown a . Set p o w e r of f . 

b . R e m o v e s y n t h e s i z e r v o l t a g e r e g u l a t o r 
f r o m c a r d e x t e n d e r and r e i n s t a l l it 
in t h e u n i t . 

c . R e p l a c e c o v e r o n s y n t h e s i z e r s e c t i o n o f 
u n i t . 

d . R e p l a c e top c o v e r o f u n i t . 

4 . ALIGNMENT/ADJUSTMENT 

Refer to table 1, test 2 for adjustment of R7 (+5.2-
V dc regulator). 

5. REPAIR 

Repair of the synthesizer voltage regulator is ac
complished using the standard planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

6. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram, figure 
3. The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion are listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points to the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

CIRCUIT C A R D / COLLINS L A T E S T 
S U B A S S E M B L Y P A R T N U M B E R EFFECTIVITY 

Synthesizer voltage 
regulator 635-0656-001 REV С 
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PARTS LIST 

REF COLLINS USABLE 
DES DESCRIPTION PART NO ON CODE 

SYNTH VOLTAGE REGULATOR 635-0656-001 

CR1 SEMICOND DEVICE, 1 N4454 353-3644-010 
C1 CAPACITCfR, FXD, CER DIEL, 0.1MF. 20%, 50V (A1) 913-3279-200 
C1 CAPACITOR, FXD, ELCTLT, 15^F, 20%, 35V 184-9102-420 
C2 CAPACITOR, FXD, CER DIEL, O V F , 20%, 50V 913-3279-200 
C3 CAPACITOR, FXD, ELCTLT, 68|iF, 20%, 6V 184-9102-040 
C4 CAPACITOR, FXD, ELCTLT, 10nF, 20%, 25V 184-9102-240 
C5, C6 CAPACITOR, FXD, ELCTLT, 68(iF, 20%, 6V 184-9102-040 
C7 CAPACITOR, FXD, ELCTLT, 33WF, 20%, 25V 184-9102-260 
C8 CAPACITOR, FXD, CER DIEL, O V F , 20%, 50V 913-3279-200 
L1 COIL, RF, 1.20j*H , 240-2715-140 
01 TRANSISTOR, 2N4921 352-0782-010 
02 TRANSISTOR, 2N2222A 352-0661-020 
03 TRANSISTOR, 2N4921 352-0782-010 
04,Q5 TRANSISTOR, 2N2222A 352-0661-020 
R1 RESISTOR, FXD, WW, 0.825П, 1%, 1W 747-1499-340 
R2 RESISTOR, FXD. CMPSN, 1.5kfi, 10%, 1/2W 745-1359-000 
R3 RESISTOR. FXD, FILM, 14.7kSI, 1%, 1/8W 705-1052-000 
R4 RESISTOR, FXD, FILM, 5.11kS), 1%, 1/8W 705-1030-000 
R5 RESISTOR, FXD, CMPSN, 4.7k(!, 10%, 1MW 745-0773-000 
R6 RESISTOR, FXD, WW, 0.383П, 1%, 1W 747-1499-270 
R7 RESISTOR, VAR, WW, 5kQ, 5%, 3/4W 381-1721-390 
R8, R9 RESISTOR, FXD, CMPSN, 4 7kfi, 10%, 1/4W 745-0773-000 
R10 NOT USED 

R11 RESISTOR, FXD, CMPSN, 3900, 10%, 1/4W 745-0734-000 
R12 RESISTOR, FXD, CMPSN, 4.7k0, 10%, 1/4W 745-0773-000 
R13 RESISTOR, FXO, CMPSN, 1000,10%, 1/4W 745-0713-000 
TP1 JACK, TIP, BRN 360-0484-070 
TP2 JACK, TIP, RED 360-0484-020 
TP3 JACK, TIP, ORN 360-0484-050 
TP4 JACK, TIP, YEL 360-0484-060 
TP5 JACK, TIP, GRN 360-0484-040 
TP6 JACK, TIP, BLU 360-0484-080 
TP7 JACK, TIP, VIO 360-0484-090 
TP8 JACK, TIP, GRA 360-0484-100 
TP9 JACK, TIP, WHT 360-0484-010 
TP10 JACK, TIP, BLK 360-0484-030 
TP11 JACK, TIP, BRN 360-0484-070 
TP12 JACK, TIP, RED 360-0484-020 
TP 13 JACK, TIP, BLK 360-0484-030 
U1 INTEGRATED CKT, MC1458P1 351-1071-070 
U2 INTEGRATED CKT, N74LS30N 351-1523-140 
VR1 SEMICOND DEVICE, 1N753A 353-2714-000 

MODIFICATION HISTORY 

REVISION DESCRIPTION OF REVISION AND 
IDENT REASON FOR CHANGE EFFECTIVITY 

A1 Changed C1 from 0.VF to 15(iF. REV С 
and above 

в 



Synthesizer Reference 
(623-2085-001) 

Rockwell 
International 

instructions 
Collins Telecommunications Products Division 

Printed in USA 523-0767970-002211 
2nd Edition, 1 June 1978 

1. DESCRIPTION 

Synthesizer Reference 623-2085-001, shown in figure 
1, is a module that contains a base 3-layer planar card 
and two rf secure compartments (metal box construc
tion) that contain two printed wiring boards. It has 
provisions for mounting an external phase-lock card 
that is used with an external frequency standard. The 
base 3-layer planar card contains a 20-pin, edge-on 
connector (2 layers, 10 pins each). 

The synthesizer reference module consists of a 
reference oscillator, a times 12 multiplier, a divide-
by-11 circuit, a divide-by-9 cirtuit, a divide-by-2 cir
cuit, and provisions for using the optional external 
phase-lock card. 

/./ External Phase-Lock (Optional) 

External Phase-Lock 635-0655-001, shown in figure 2, 
is an optional printed wiring board that mounts to the 
synthesizer reference module and allows an external 
frequency standard to be used. The external phase-
lock card is a 2-layer planar card that uses a 5-pin 
connector to mate with the synthesizer reference 
module. 

The external phase-lock card consists of a squaring 
amplifier, a divide-by-10 circuit, a divide-by-5 circuit, 
a phase discriminator, and provisions to allow using a 
100-kHz, 1-MHz, or 5-MHz external frequency stan
dard. 

TP5 - 2 3 3 3 - 0 1 7 T P 5 - 3 I 9 3 - O I 7 

Synthesizer Reference 
Figure 1 

External Phase-Lock 
Figure 2 



2. PRINCIPLES OF OPERATION 

2.1 General (Refer to figure 3.) 

The synthesizer reference module receives input 
voltages and a 450-kHz enable/disable signal and 
generates a 9.9-MHz sine-wave output, a 118.8-MHz 
output, a 450-kHz output, and a 100-kHz reference 
signal output. The 9.9-MHz, 118.8-MHz, and 450-kHz 
outputs are used as injection inputs to the rf 
translator and if amplifiers, and the 100-kHz output 
is used as a reference for generating the variable in
jection frequencies. In addition, if the external phase-

lock card is used, the synthesizer reference module 
outputs are frequency/temperature stabilized by an 
external 100-kHz, 1-MHz, or 5-MHz frequency stan
dard. 

2.2 TCXO (Refer to figure 9.) 

The tcxo is a voltage-controlled, temperature-
compensated crystal oscillator. When used with its 
internal compensation circuit, RT1 through RT3 
provide a temperature-compensated voltage control 
signal to the crystal oscillator. The crystal oscillator 
supplies a 9.9-MHz signal through one output 
amplifier to the rf translator for fixed 9.9-MHz signal 

9.9 MHz 
XTAL 
OSC 

T C X O 

AMPL 

OUTPUT 
AMPL 

X 1 2 M U L T I P L I E R 

MULTIPLY-
BY -12 

\ AMPL MULTIPLY-
BY -12 

\ AMPL MULTIPLY-
BY -12 

9.9 MHz 
• SINE HAVE 
OUTPUT 

118.8 

TEMP 
COHP D I V I D E R S 

TRACKING VOLTAGE 

450 kHz' 

EXT STANDARD 
INPUT 

l I с л и л J SQUARING DIVIDE- DIVIDE-
1 AMPL BY -10 BY -5 

1 , 100 kHz i 
1 MHz 5 MHz 

1 
l E X T E R N A L E X T E R N A L P H A S E L O C K ( O P T I O N A L 

100 kHz 
PHASE LOCK 

P T I Q N A L ) | 

NOTES: 
(T) CONNECT TO INT ONLY FOR INTERNAL OPERATION. 
w CONNECT TO EXT ONLY IF USING AN EXTERNAL 

FREQUENCY STANDARD. 

<2~> IF USING AN EXTERNAL FREQUENCY STANDARD. 
MAKE APPROPRIATE STRAP. 

TP5-2324-013 

Synthesizer Reference, Block Diagram 
Figure S 



injection. The crystal oscillator supplies the 9.9-MHz 
signal through a second output amplifier to an in
verter. 

The 9.9-MHz signal from the inverter is supplied to 
the reference dividers and through a second inverter 
to the times 12 multiplier. 

2.3 Times 12 Multiplier (Refer to figure 9.) 

The 9.9-MHz signal is received by the times 12 mul
tiplier, multiplied and applied to crystal filter Yl 
(118.8 MHz), and produces an output 12 times the 
frequency of the applied input. The 118.8-MHz output 
is supplied to the rf translator for fixed 118.8-MHz 
signal injection. 

2.4 Reference Dividers (Refer to figure 9.) 

2.4.1 Divide-by-11 

The 9.9-MHz signal is received by the divide-by-11 cir
cuit, divided (900 kHz), and applied to the divide-by-9 

and divide-by-2 circuits. The divide-by-11 circuit con
sists of an up/down decade counter and a D-type flip-
flop. Refer to table 1 for the logic truth table of the 
divide-by-11 circuit. Note that when the ripple clock 
(cc) output resets the D-type flip-flop, it latches the 
reset condition until the ripple clock is removed (after 
the next clock input). This causes the decade counter 
to be loaded at counter 0 for the last half of clock 9, all 
of clock 10, and until after clock 11 is applied; then the 
load (L) logic 0 is removed. Clock 12 and clock 1 are 
one and the same, producing a divide-by-11 circuit. 

2.4.2 Divide-by-9 

The 900-kHz signal from the divide-by-11 circuit is 
received by the divide-by-9 circuit, divided (100 kHz), 
and applied as a 100-kHz reference signal to the Unit 
under control and the external phase lock (if used). 
The divide-by-9 circuit consists of an up/down decade 
counter. Refer to table 2 for a logic truth table of the 
divide-by-9 circuit. Note that the ripple clock (RC) 
output loads the decade counter to count 0 during the 
last half of clock 9 and allows the counter to count 1 at 

Table 1. Divide-by-11 Logic Truth Table. 

C L O C K 
I N P U T 

U l U 3 A C L O C K 
I N P U T 

O U T P U T S I N P U T S O U T P U T S 

C L O C K 
I N P U T 

Q A Q B Q C Q D R C C O U N T С D R Q Q 

1 1 0 0 0 1 1 1 1 1 1 0 

2 0 1 0 0 1 2 2 1 1 1 0 

3 1 1 0 0 1 3 3 1 1 1 0 

4 0 0 1 0 1 4 4 1 1 1 0 

5 1 0 1 0 1 5 5 1 1 1 0 

6 0 1 1 0 1 6 6 1 1 1 0 

7 1 1 1 0 1 7 7 1 1 1 0 

8 0 0 0 1 1 8 8 1 1 1 0 

9 1 0 0 1 1 9 9 1 1 1 0 

9 . 5 0 0 0 0 * 0 0 9 . 5 0 1 

1 0 0 0 0 0 1 0 1 0 1 1 0 1 

1 1 0 0 0 0 1 0 1 1 1 1 1 0 

1 2 / 1 1 0 0 0 1 1 1 2 / 1 1 1 
1 0 

* R C l o g i c 0 a p p e a r s o n l y f o r o n e - h a l f c l o c k c y c l e t i m e and r e t u r n s to l o g i c 1 ( U l i s r e s e t о s t a r t c o u n t at 1 ) . 



Table 2. Divide-by-9 Logic Truth Table. 

C L O C K 
I N P U T 

U 2 C L O C K 
I N P U T 

O U T P U T S 

Q A Q B Q C Q D R C C O U N T 

1 1 0 0 0 1 1 

2 0 1 0 0 1 2 

3 1 1 0 0 1 3 

4 0 0 1 0 1 4 

5 1 0 1 0 1 5 

6 0 1 1 0 1 6 

7 1 1 1 0 1 7 

8 0 0 0 1 1 8 

9 1 0 0 1 1 9 

9 .5 0 0 0 0 * 0 0 

1 0 / 1 1 0 0 0 1 1 

* R C l o g i c 0 a p p e a r s o n l y f o r o n e - h a l f c l o c k c y c l e 
t i m e and r e t u r n s to l o g i c 1 ( U I i s r e s e t to s t a r t 
c o u n t at 1 ) . 

clock 10. Clock 10 and clock 1 are one and the same, 
producing a divide-by-9 circuit. 

2.4.3 Divide-by-2 

The 900-kHz signal from the divide-by-11 circuit is 
received by the divide-by-2 circuit, divided (450 kHz), 
and applied as a 450-kHz carrier reinsertion signal to 
the unit under control. The divide-by-2 circuit con
sists of a D-type flip-flop. Refer to table 3 for a logic 
truth table of the divide-by-2 circuit. Note that a logic 
0 on the set input disables the divide-by-2 circuit 
(latches it in the set condition). 

2.5 External Phase-Lock (Refer to figure 10.) 

The external phase-lock card receives an external 
frequency standard (5 MHz, 1 MHz, or 100 kHz) and a 
tcxo 100-kHz reference signal for use in generation of 
a tracking voltage output for control of the syn
thesizer reference tcxo. The external phase lock must 
be internally strapped for the appropriate external 
frequency standard. 

Table S. Divide-by-2, Logic Truth Table. 

I N P U T S O U T P U T S 

C l o c k D s Q Q 

« Л 0 1 0 1 

N o c h a n g e 1 1 N o c h a n g e 

- 1 1 1 1 0 

No c h a n g e 0 1 N o c h a n g e 

— - 1 0 1 0 1 

X X 0 1 0 

= c h a n g e f r o m l o g i c 0 t o l o g i c 1 
1 = l o g i c 1 
0 = l o g i c 0 
X = n o e f f e c t 

2.5.7 100-kHz External Standard 

When a 100-kHz external standard is used, it is 
supplied through the squaring amplifier to the 
phase detector. A 100-kHz internal reference stan
dard is also applied to the phase detector. The 100-
kHz signals are phase compared and a resultant tcxo 
dc input signal is supplied by the external phase lock. 

2.5.2 1-MHz External Standard 

When a 1-MHz external standard is used, it is 
supplied through squaring amplifier to the divide-by-
10 circuit. The 100-kHz output of the divide-by-10 cir
cuit is supplied as a 100-kHz external standard to the 
phase detector. Refer to paragraph 2.5.1 for operation 
using the 100-kHz external standard. 

The divide-by-10 circuit uses a decade counter con
sisting of a divide-by-2 and a divide-by-5 counter con
nected to produce a divide-by-10 circuit. Refer to 
paragraph 2.7 for details on this decade counter. 

2.5.3 5-MHz External Standard 

When a 5-MHz external standard is used, it is 
supplied through squaring amplifier to divide-by-10 
circuit. The 500-kHz output of the divide-by-10 circuit 
is supplied to the divide-by-5 circuit, and the 100-kHz 
output of the divide-by-5 circuit is supplied as a 100-
kHz external standard to the phase detector. Refer to 
paragraph 2.5.1 for operation using the 100-kHz ex
ternal standard. 



The divide-by-10 and divide-by-5 circuits use decade 
counters consisting of a divide-by-2 and a divide-by-5 
counter connected to produce divide-by-10 and divide-
by-5 circuits. Refer to paragraph 2.7 for details on 
this decade counter. 

2.6 Up/Down Decade Counter 74LS190 
(Refer to figure 4.) 

I l l | l 5 | l |ю|э 
L А В С D 

E 74CSI90 
CP MAX/MIN 
DN/UP 

R/C Од QB QC °О 
Ь I» |z |e \r 

Vcc * P I N 1 6  

GND-PIN 8 

The up/down decade counters used in the synthesizer 
reference module are provided with an enable control 
presetting facility, single line up/down control, 
cascading for multidecade operation, and buffered in
puts. The 74LS190 is a 4-bit decade counter. 
Synchronous operation is provided by having all flip-
flops clocked simultaneously so that the outputs 
change coincident with each other when input con
ditions are met. This mode of operation will eliminate 
the output counting spikes that are normally 
associated with asynchronous (ripple clock) counters. 

A high at the enable input inhibits counting. A low at 
the enable input and a low-to-high clock transition 
triggers the four master/slave flip-flops. The enable 
input should be changed only when the clock is high. 
The down/up input determines the direction of the 
count. When low, the count goes up; when high, the 
count goes down. 

These counters are fully programmable. The outputs 
may be preset to any state by placing a low on the 
load input and entering the desired data at the data 
inputs. The output will change to agree with the data 
inputs independently of the state of the clock input. 
This f e a t u r e allows the counters to be used as modulo 
N dividers by simply modifying the count length with 
the preset inputs. 

Two outputs have been made available to perform the 
cascading function: ripple clock and maximum/ 
minimum count. The latter output produces a high 
level output pulse with a duration approximately 
equal to one complete cycle of the clock when the 
counter overflows or underflows. The ripple clock out
put produces a low level output pulse equal in width 
to the low level portion of the clock input when an 
overflow or underflow condition exists. The counters 
can be cascaded easily by feeding the ripple clock out
put to the enable input of the succeeding counter if 
parallel clocking is used, or to the clock input if 
parallel enabling is used. The maximum/minimum 
count output can be used to accomplish look-ahead 
for high-speed operation. 
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Up/Down Decade Counter 74LS190 
Figure 1, 

Table U. Up/Down Decade Counter 74LS190, Logic Truth Table. 

P R O G R A M M A B L E C O U N T B C D 
I N P U T S O U T P U T S 

A В с D Q A Q B Q C Q D 

0 0 0 0 0 0 0 0 0 
1 0 0 0 1 1 0 0 0 
0 1 0 0 2 0 1 0 0 
1 1 0 0 3 1 1 0 0 
0 0 1 0 4 0 0 1 0 
1 0 1 0 5 1 0 1 0 
0 1 1 0 6 0 1 1 0 
1 1 1 0 7 1 1 1 0 
0 0 0 1 8 0 0 0 1 
1 0 0 1 9 1 0 0 1 

E ( e n a b l e ) : l o g i c 0 e n a b l e s c o u n t e r ; l o g i c 1 i n h i b i t s 
c o u n t e r . 

L ( l o a d ) : l o g i c 0 p r o g r a m s t h e b e d output c o u n t to 
b e s e t at the b e d count of the p r o g r a m m a b l e i n p u t s ; 
the next c l o c k p u l s e c o u n t s o n e h i g h e r / l o w e r 
( u p / d o w n ) . 

D U ( d o w n / u p ) : l o g i c 0 c o u n t s u p ; l o g i c 1 c o u n t s 
d o w n . 

C P (c lock p u l s e ) : l o g i c 0 - t o - l o g i c 1 t r a n s i t i o n 
a d v a n c e s c o u n t e r . 

R C (r ipple c l o c k ) : l o g i c 0 p u l s e e q u a l to 1 / 2 c l o c k 
c y c l e w h e n an o v e r f l o w o c c u r s . 

M M ( m a x i m u m / m i n i m u m c o u n t ) : l o g i c 1 p u l s e 
e q u a l to fu l l c l o c k c y c l e w h e n an o v e r f l o w o r u n d e r 
f l o w o c c u r s . 

2.7 Decade Counter 74LS90 (Refer to table 5.) 

The 74LS90 used in the external phase-lock card is a 
high-speed, monolithic decade counter consisting of 



four dual-rank, master-slave flip-flops internally in
terconnected to provide a divide-by-2 counter and a 
divide-by-5 counter. Gated direct reset lines are 
provided to inhibit count inputs and return all out
puts to a logic 0 or to a binary coded decimal (bed) 
count of 9. As the output from flip-flop A is not inter
nally connected to the succeeding stages, the count 
may be separated into the three following indepen
dent count modes: 

a. When used as a binary coded decimal decade 
counter, the BD input must be externally con
nected to the A output. The A input receives the in
coming count, and a count sequence is obtained in 
accordance with the bed count sequence truth 
table shown above. In addition to a conventional 0 
reset, inputs are provided to reset a bed 9-count for 
9's complement decimal applications. 

• Table 5. Decade Counter 74LS90, Logic Truth Table. 

If a symmetrical divide-by-10 count is desired for 
frequency synthesizers or other applications re
quiring division of a binary count by a power of 10, 
the D output must be externally connected to the 
A input. The input count is then applied at the BD 
input and a divide-by-10 square wave is obtained 
at output A. 
For operation as a divide-by-2 counter and a 
divide-by-5 counter, no external connections are 
required. Flip-flop A is used as a binary element 
for the divide-by-2 function. The BD input is used 
to obtain binary divide-by-5 operation at the В, C, 
and D outputs. In this mode, the two counters 
operate independently; however, all four flip-flops 
are reset simultaneously. 

LOGIC SYMBOL 

• B C D C O U N T S E Q U E N C E 

C O U N T 

0 
1 
2 
3 . 
4 
5 
6 
7 
8 
9 

O U T P U T 

D 

0 
0 
0 
0 
0 
0 
0 
0 
1 
1 

в 

0 
0 
1 
1 
0 
0 
1 
1 
0 
0 

• • R E S E T / C O U N T 

R E S E T I N P U T S 

0 ( 1 ) 

1 
1 
X 
X 
0 
0 
X 

R 
0 ( 2 ) 

1 
1 
X 
0 
X 
X 
0 

9 ( 1 ) 

0 
X 
1 
X 
0 
X 
0 

9 ( 2 ) 

X 
0 
1 
0 
X 
0 
X 

O U T P U T 

D в 

о 0 
0 0 
1 0 
C o u n t 
Count 
C o u n t 
C o u n t 

•Output A c o n n e c t e d t o input B D f o r B C D c o u n t . 
• • X I n d i c a t e s that e i t h e r a l o g i c a l 1 o r a l o g i c a l 

0 m a y b e p r e s e n t . 
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Decade Counter 74LS90 

Figure 5 

2.8 Dual D-Type Flip~Flop With Preset and Clear 
74LS74 (Refer to table 6.) 

The 74LS74 consists of dual high-speed, D-type flip-
flops. Information at D input is transferred to the Q 
output on the positive-going edge of the clock pulse. 
Clock triggering occurs at a voltage level of the clock 
pulse and is not directly related to the transition time 
of the positive-going pulse. When the clock input is at 
either high or low level, the D-input signal has no 
effect. 

V C C CLR 2D 2CK V R 2Q Л 

R П R П Й l ? 1 | 7 | 

D M л J 

H I ш ш l i l l i l Ш Ы 
1 ID 1CK IPfl 1Q , Ц CND 

TPS-2 527-Oil 

Dual D-Type Flip-Fkrp With Preset and Clear 74LS74 

Figure 6 



3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the synthesizer reference 
module are listed in the maintenance section of this 
instruction book. 

3.2 Testing 

The test procedures in table 7 check total perfor
mance of the synthesizer reference. The test 
procedures in table 8 check total performance of the 
external phase-lock. These test procedures permit 
isolation of a fault to a specific component or circuit 
when the results are used with the schematic to cir
cuit trace the fault. 

. Table 7. Synthesizer Reference, Testing and Troubleshooting Procedures. 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup a . R e m o v e top c o v e r of the unit c o n t a i n i n g 
the s y n t h e s i z e r r e f e r e n c e that i s to b e 
t e s t e d . 

b . R e m o v e c o v e r f r o m the s y n t h e s i z e r 
s e c t i o n of the unit . 

c . R e m o v e s y n t h e s i z e r r e f e r e n c e a n d i n s t a l l 
i t on an e x t e n d e r c a r d and p l a c e i t in the 
u n i t . 

d . S e t unit L I N E S E L E C T O R s w i t c h to 1 1 5 V . 

e . C o n n e c t unit to 1 1 5 - V a c p o w e r s o u r c e and 
s e t p o w e r o n . 

f. M e a s u r e d c v o l t a g e f r o m J l - 1 4 a n d J l - 4 
to J l - 9 ( g r o u n d ) . 

g . M e a s u r e d c v o l t a g e f r o m J l - 1 2 to J l - 9 
( g r o u n d ) . 

h . S e t unit M O D E s w i t c h to I S B . 

+ 5 . 2 ± 0 . 2 V d c . 

N L T + 1 9 . 5 V d c , 
N M T + 2 0 . 8 V d c . 

C h e c k unit s y n t h e 
s i z e r v o l t a g e 
r e g u l a t o r . 

C h e c k unit s y n t h e 
s i z e r v o l t a g e 
r e g u l a t o r . 

2 . 1 0 0 - k H z r e f e r 
e n c e outputs 

( C o n t ) 

a . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
output b e t w e e n J l - 1 7 and J l - 1 8 ( g r o u n d ) . 

b . U s i n g an o s c i l l o s c o p e , c h e c k the s q u a r e -
w a v e outputs of J l - 1 7 and J l - 1 8 ( g r o u n d ) . 

1 0 0 ± 0 . 1 k H z . 

N e g a t i v e s w i n g ( l o g i c 
0 ) i s N M T 0 . 5 V d c . 
P o s i t i v e s w i n g ( l o g i c 
1) i s N L T + 3 . 0 V d c . 

Table 6. Dual D-Type Flip-Flop With Preset and 
Clear 7iLS7b, Logic Truth Table. 

I N P U T S O U T P U T S 

P R E S E T C L E A R C L O C K D Q Q" 

L H X X H L 
H L X X L H 
L L X X *H * H 
H H • H H L 
H H t L L H 
H H L X Q o Зо" 

H = h i g h l e v e l ( s t e a d y s t a t e ) . 
L = low l e v e l ( s t e a d y s t a t e ) 
X = i r r e l e v a n t 
f = t r a n s i t i o n f r o m l o w to h i g h l e v e l 
Q o = the l e v e l of Q b e f o r e the i n d i c a t e d input c o n 

d i t i o n s w e r e e s t a b l i s h e d . 
* T h i s c o n f i g u r a t i o n i s n o n s t a b l e ; that i s , it w i l l 

not p e r s i s t w h e n p r e s e t and c l e a r inputs r e t u r n to 
t h e i r i n a c t i v e (high) l e v e l . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
I S A B N O R M A L 

2 . ( C o n t ) c . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
output b e t w e e n J l - 1 5 and J l - 1 8 ( g r o u n d ) . 

d . U s i n g an o s c i l l o s c o p e , c h e c k the s q u a r e -
w a v e outputs at J l - 1 5 a n d J l - 1 8 ( g r o u n d ) . 

N e g a t i v e s w i n g ( l o g i c 
0 ) i s N M T 0 . 5 V d c . 
P o s i t i v e s w i n g ( l o g i c 
1) i s N L T + 3 . 0 V d c . 

3 . 4 5 0 - k H z s i n e -
w a v e output 

a . U s i n g an r f v o l t m e t e r w i t h a 5 0 - o h m 
a d a p t e r , m e a s u r e the output b e t w e e n J l - 6 
a n d J l - 7 ( g r o u n d ) . 

b . S e t unit M O D E s w i t c h to A M . 

c . N o t e the output b e t w e e n J l - 6 and J l - 7 
( g r o u n d ) . 

d . S e t unit M O D E s w i t c h to I S B . 

e . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
output b e t w e e n J l - 6 and J l - 7 ( g r o u n d ) . 

3 0 0 ± 7 5 m V r m s . 

= 0 m V r m s . 

4 5 0 ± 0 . 5 k H z . 

C h e c k U 3 B and 
a s s o c i a t e d c i r c u i t . 

C h e c k U 3 B and unit 
4 5 0 - k H z d i s a b l e 
c i r c u i t . 

C h e c k U 3 A , U 3 B , a n d 
a s s o c i a t e d c i r c u i t . 

4 . 1 1 8 . 8 - M H z s i n e -
w a v e output 

a . R e m o v e s h i e l d that c o v e r s Y 2 ( r e f e r to 
f i g u r e 9 ) . 

b . U s i n g an r f v o l t m e t e r w i t h an u n l o a d e d 
p r o b e t i p , m e a s u r e the rf v o l t a g e at Y 2 
output . 

c . A d j u s t C 2 4 a n d C 2 8 f o r m a x i m u m output . 

d . U s i n g an r f v o l t m e t e r w i t h a 5 0 - o h m 
a d a p t e r m e a s u r e the output at P 2 . 

e . A d j u s t C 3 2 , C 2 4 , a n d C 2 8 f o r m a x i m u m 
output . 

f. N o t e l e v e l a f t e r C 3 2 , C 2 4 , and C 2 8 
a d j u s t m e n t . 

N o t e output . 

5 0 0 ± 1 0 0 m V r m s . A d j u s t A 2 R 2 7 f o r 
5 0 0 m V r m s o r A 2 C 3 2 
f o r 5 0 0 m V r m s if 
A 2 R 2 7 n o t i n s t a l l e d . 

5 . 9 . 9 - M H z s i n e -
w a v e output 

(Cont) 

a . U s i n g an r f v o l t m e t e r with a 5 0 - o h m 
a d a p t e r , m e a s u r e t h e output at P 3 . 

3 0 0 ± 7 5 m V r m s . A d j u s t A 1 R 2 0 f o r 
3 0 0 - m V r m s output . 
C h e c k that t c x o i s 
s t r a p p e d to I N T . If 
t h e a b o v e d o e s n o t 
c o r r e c t the r e s u l t s 
r e p l a c e A I t c x o c a r d . 
( R e t u r n t c x o c a r d to 
f a c t o r y f o r r e p a i r . ) 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

5 . ( C o n t ) | Note | 

F i e l d r e p a i r of the t c x o c a r d i s not r e c o m m e n d e d ; h o w e v e r , if f i e l d r e p a i r m u s t b e 
a c c o m p l i s h e d the f o l l o w i n g a d d i t i o n a l i t e m s of t e s t e q u i p m e n t a r e r e q u i r e d t o e n s u r e 
p r o p e r t e s t i n g a n d o p e r a t i o n . 

a . F r e q u e n c y c o u n t e r , F l u k e 1 9 8 0 A ( 1 - H z a c c u r a c y ) . 

b . T e m p e r a t u r e b o x , D e l t a D e s i g n M N 2 8 0 0 . 

c . B i a s a d j u s t m e n t t e s t b o x ( f a b r i c a t e p e r f i g u r e 7 ) . 

6 . T c x o c a r d t e s t 
p r o c e d u r e s Note 

If s t r o n g r f f i e l d s a r e p r e s e n t , s h i e l d i n g 
m a y b e r e q u i r e d to m e e t a c c u r a c y 
r e q u i r e m e n t s . 

a . U s i n g an o s c i l l o s c o p e with a h i g h -
i m p e d a n c e p r o b e , m e a s u r e the output 
w a v e f o r m at Q 3 - C . 

9 . 9 - M H z s q u a r e 
w a v e , s y m m e t r i c a l to 
w i t h 2 0 % . ( D u r a t i o n 
of l o n g e s t half c y c l e 
o f s q u a r e w a v e m a y 
n o t e x c e e d s h o r t e s t 
hal f c y c l e b y m o r e 
than 2 0 % . ) 

C h e c k Q l , Q 2 . Q 3 , Y l , 
and a s s o c i a t e d 
c i r c u i t . 

b . N o t e the output v o l t a g e s at Q 3 - C . N e g a t i v e s w i n g ( l o g i c 
0 ) i s N M T 0 . 5 V d c . 
P o s i t i v e s w i n g ( l o g i c 
1) i s N L T + 3 . 5 V d c . 

C h e c k Q 3 and 
a s s o c i a t e d c i r c u i t . 

c . U s i n g an r f v o l t m e t e r w i t h a 5 0 - o h m 
a d a p t e r m e a s u r e the output a t P 3 . 

3 0 0 ± 7 5 m V r m s . A d j u s t A 1 R 2 0 f o r 
3 0 0 - m V r m s output . 
C h e c k Q 2 , Q 4 , a n d 
a s s o c i a t e d c i r c u i t . 

d . C o n n e c t b i a s f o r f r e q u e n c y a d j u s t m e n t 
u s i n g s e t u p in f i g u r e 7 . 

e . A d j u s t + 1 - V b i a s c o n t r o l f o r + 2 . 5 V d c . 

f. U s i n g the f r e q u e n c y c o u n t e r , m e a s u r e the 
output at P 3 . 

9 . 9 M H z ± 1 0 H z . S e l e c t a v a l u e of C 4 
f r o m t h o s e l i s t e d in 
p a r t s l i s t t o p r o d u c e 
9 . 9 M H z ± 1 0 H z . 

| Note | 

(Cont) 

C I m u s t b e 
a d j u s t a b l e f r o m 
9 . 9 M H z - 1 0 H z 
t h r o u g h 9 . 9 M H z 
+ 1 0 H z . If n o t , 
s e l e c t v a l u e of 
C 4 to m e e t t h i s 
r e q u i r e m e n t . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

6 . (Cont) g . A d j u s t + 1 - V b i a s c o n t r o l f o r + 1 . 0 V d c . 

h . U s i n g t h e f r e q u e n c y c o u n t e r , m e a s u r e t h e 
output at P 3 w i t h t h e b i a s s e t at the + 1 V 
p o s i t i o n and w i t h the b i a s s e t a t the + 6 V 
p o s i t i o n . 

N o t e f r e q u e n c y a t 
e a c h b i a s s e t t i n g . 
S e n s i t i v i t y s h o u l d b e 
4 0 0 to 5 5 0 H z . 
( S e n s i t i v i t y i s t h e 
d i f f e r e n c e b e t w e e n 
the two f r e q u e n c i e s . 

S e l e c t a v a l u e of C 3 
f r o m t h o s e l i s t e d in 
p a r t s l i s t t o p r o d u c e 
4 0 0 - to 5 5 0 - H z 
s e n s i t i v i t y . S t e p f 
s h o u l d b e r e p e a t e d if 
v a l u e o f C 3 i s 
c h a n g e d . 

i . R e m o v e b i a s f r o m t e s t s e t u p . 

j . U s i n g a d v m , c h e c k d c b i a s at R 4 - C 2 
j u n c t i o n . ( R e f e r to f i g u r e s 7 and 8.) 

+ 2 . 1 to + 2 . 5 V d c . A d j u s t R l , R 2 , a n d R 3 
to n o m i n a l v a l u e s . 
A d j u s t R 3 f o r + 2 . 5 
V dc at R 4 - C 2 
j u n c t i o n . 

k . P l a c e t c x o in t e m p e r a t u r e b o x . 

1. D e c r e a s e t e m p e r a t u r e to 0 ° C ( + 3 2 ° F ) . 
A l l o w t i m e f o r t c x o to s t a b i l i z e at t h i s 
t e m p e r a t u r e . 

m . U s i n g the f r e q u e n c y c o u n t e r , m e a s u r e t h e 
output a t P 3 . 

n . I n c r e a s e t e m p e r a t u r e t o + 2 5 ° C ( + 7 7 ° F ) . 

9 . 9 M H z ± 4 . 0 H z . A d j u s t R 2 f o r 9 . 9 
M H z ± 1 . 0 H z . 

o . U s i n g the f r e q u e n c y c o u n t e r , m e a s u r e the 
output a t P 3 . 

9 . 9 M H z ± 4 . 0 H z . A d j u s t R 3 f o r 9 . 9 M H z 
± 1 . 0 H z . 

p . I n c r e a s e t e m p e r a t u r e to + 7 5 °C ( + 1 6 7 ° F ) . 

q . U s i n g the f r e q u e n c y c o u n t e r , m e a s u r e t h e 
output at P 3 . 

9 . 9 M H z ± 4 . 0 H z . A d j u s t R l f o r 9 . 9 M H z 
± 1 . 0 H z . 

r . If a n y a d j u s t m e n t s a r e m a d e r e p e a t s t e p s 
к t h r u q . 

C o n t i n u e to s t e p s . If a f t e r s e v e r a l t r i e s 
a d j u s t m e n t f a i l s t o 
p a s s at a l l t e m p e r a 
t u r e l e v e l s , c h e c k 
R T 1 , R T 2 , R T 3 , Y l , 
and a s s o c i a t e d c i r c u i t . 

s . U s i n g the f r e q u e n c y c o u n t e r , m e a s u r e the 
output a t P 3 a t e a c h of the f o l l o w i n g 
t e m p e r a t u r e s ( a l l o w t h e t c x o to s t a b i l i z e 
a t e a c h t e m p e r a t u r e ) . 

0 " C ( + 3 2 ° F ) 
+ 1 0 ° C ( + 5 0 ° F ) 
+ 2 5 ° C ( + 7 7 ° F ) 
+ 4 5 " С ( + 1 1 3 ° F ) 
+ 6 0 ° C ( + 1 4 0 ° F ) 
+ 7 0 " C ( + 1 5 8 ° F ) 
+ 7 5 °C ( + 1 6 7 ° F ) 

t . R e m o v e t c x o f r o m t e m p e r a t u r e b o x a n d 
r e i n s t a l l in u n i t . 

r 9 . 9 M H z ± 4 . 0 H z . 

P e r f o r m a d j u s t m e n t s 
in s t e p s к t h r u q . If 
a f t e r s e v e r a l t r i e s 
a d j u s t m e n t f a i l s t o 
p a s s at a l l t e m p e r a 
t u r e l e v e l s , c h e c k 
R T 1 , R T 2 , R T 3 , Y l , 
a n d a s s o c i a t e d 
c i r c u i t . 
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Figure 7 

EXT INT 

5 MHz 

TP5-2249-019 

Strapping for External Frequency Standard 
Figure 8 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup a . R e m o v e top c o v e r of the unit c o n t a i n i n g 
the e x t e r n a l p h a s e - l o c k that i s t o b e 
t e s t e d . 

b . R e m o v e c o v e r f r o m the s y n t h e s i z e r 
s e c t i o n of the u n i t . 

c . R e m o v e s y n t h e s i z e r r e f e r e n c e (with 
e x t e r n a l p h a s e - l o c k ) and i n s t a l l it on an 
e x t e n d e r c a r d and p l a c e it in the u n i t . 

d . S e t unit L I N E S E L E C T O R s w i t c h to 1 1 5 V . 

e . C o n n e c t unit t o 1 1 5 - V a c p o w e r s o u r c e 
and s e t p o w e r o n . 

f. M e a s u r e dc v o l t a g e f r o m e x t e r n a l p h a s e -
l o c k P l - 4 t o P l - 2 ( g r o u n d ) . 

Note 

C l i p i n s i d e t c x o m u s t b e in the e x t e r n a l 
p o s i t i o n ( r e f e r to f i g u r e 8 ) . 

+ 5 . 2 ± 0 . 2 V d c . C h e c k unit s y n t h e s i z e r 
v o l t a g e r e g u l a t o r a n d 
a s s o c i a t e d s y n t h e s i z e r 
r e f e r e n c e . 

2 . 5 - M H z e x t e r n a l 
r e f e r e n c e 

a . S e t c l i p on t h e e x t e r n a l p h a s e - l o c k to t h e 
5 - M H z p o s i t i o n . 

b . C o n n e c t 5 - M H z e x t e r n a l s t a n d a r d ( 0 . 5 t o 
1 .5 V r m s ) to J 2 3 E X T S T D j a c k on u n i t . 

c . C o n n e c t an o s c i l l o s c o p e to U 8 - 8 a n d o b 
s e r v e s q u a r e w a v e . 

d . G r o u n d P l - 5 and o b s e r v e s q u a r e w a v e a t 
U 8 - 8 . 

e . R e m o v e P l - 5 g r o u n d and o b s e r v e s q u a r e 
w a v e a t U 8 - 8 . 

S t e a d y duty r a t i o , 
i n d i c a t i n g l o c k e d 
c o n d i t i o n . 

U n s t e a d y s q u a r e 
w a v e . 

S t e a d y duty r a t i o , 
i n d i c a t i n g l o c k e d 
c o n d i t i o n . 

C h e c k U 5 , U 6 , U 7 , 
a n d U 8 . 

C h e c k U 8 . 

C h e c k U 5 , U 6 , U 7 , 
a n d U 8 . 

3 . 1 - M H z e x t e r n a l 
r e f e r e n c e -

a . S e t c l i p on the e x t e r n a l p h a s e - l o c k to the 
1 - M H z p o s i t i o n . 

b . C o n n e c t 1 - M H z e x t e r n a l s t a n d a r d ( 0 . 5 t o 
1 .5 V r m s ) t o J 2 3 E X T S T D j a c k o n u n i t . 

c . C o n n e c t an o s c i l l o s c o p e to U 8 - 8 a n d o b 
s e r v e s q u a r e w a v e . 

d . G r o u n d P l - 5 and o b s e r v e s q u a r e w a v e a t 
U 8 - 8 . 

e . R e m o v e P l - 5 g r o u n d and o b s e r v e s q u a r e 
w a v e a t U 8 - 8 . 

S t e a d y duty r a t i o , 
i n d i c a t i n g l o c k e d 
c o n d i t i o n . 

U n s t e a d y s q u a r e 
w a v e . 

S t e a d y duty r a t i o , 
i n d i c a t i n g l o c k e d 
c o n d i t i o n . 

C h e c k U 5 , U 6 , and U 8 . 

C h e c k U 8 . 

C h e c k U 5 , U 6 , and 
U 8 . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

4 . 1 0 0 - k H z e x t e r n a l 
r e f e r e n c e 

a . S e t c l i p on the e x t e r n a l p h a s e l o c k to t h e 
1 0 0 - k H z p o s i t i o n . 

b . C o n n e c t 1 0 0 - k H z e x t e r n a l s t a n d a r d ( 0 . 5 to 
1 .5 V r m s ) to J 2 3 E X T S T D j a c k on u n i t . 

c . C o n n e c t an o s c i l l o s c o p e to U 8 - 8 and o b 
s e r v e s q u a r e w a v e . 

d . G r o u n d P l - 5 and o b s e r v e s q u a r e w a v e a t 
U 8 - 8 . 

e . R e m o v e P l - 5 g r o u n d and o b s e r v e s q u a r e 
w a v e at U 8 - 8 . 

S t e a d y duty r a t i o , 
i n d i c a t i n g l o c k e d 
c o n d i t i o n . 

U n s t e a d y s q u a r e 
w a v e . 

S t e a d y duty r a t i o , 
i n d i c a t i n g l o c k e d 
c o n d i t i o n . 

C h e c k U 5 and U 8 . 

C h e c k U 8 . 

C h e c k U 5 and U 8 . 



4. REPAIR 

Repair of the synthesizer reference module is ac
complished using the standard planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

5. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram 
(figures 9 and 10). The parts location illustration is a 
design engineering drawing that shows exact compo
nent placement on the circuit cards. 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion are listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points at the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

CIRCUIT CARD/ 
SUBASSEMBLY 

Synthesizer reference 
Times 12 multiplier A2 
Tcxo AI 
Reference divider A3 
External phase-lock (optional) 

COLLINS 
PART LATEST 
NUMBER EFFECTIVITY 

623-2085-001 
635-0652-001 
635-0653-001 
635-0654-001 
635-0655-001 

REVE 
R E V H 
R E V D 
R E V G 
R E V D 

Ц 
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Л ТОР 1 2 3 4 5 6 7 8 9 10 
BOTTOM 11 12 13 14 IS 16 17 18 19 20 

PRESET ' 0 ' = OFF ' 1 1 = ON 

EXTERNAL STANDARD INPUT 
(100 kHz .1 MHz 5 MHz 
OPTIONAL) 
+20 V 0C 

POWER GROUND 

У 9 .9 MHz 
4 SINE WAVE 

OUTPUT 

•5 V DC 

450 kHz OUTPUT 

450 kHz GROUND 

100 kHz NO. 2 

100 kHz NO. 1 

100 kHz GROUND 

6 3 5 - 0 4 3 0 SH 1 



PARTS LIST PARTS LIST (Cont) 
R E F 
DE8 DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

REF 
DES DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

MODIFICATION HISTORY 
REVISION DESCRIPTION OF REVISION AND 
IDENT REASON FOR CHANGE EFFECTIVITY 

A1 
A2 
A3 
J1-J51 
J52.JS3 
R1-R28 
R29 

R30-R33 
R34 
R35 

CR1 
CR2 
CR2 
C1 
С2 
C3 

С4 

C5.C6 
C7 
C8 
C8 
С10.С11 
С12 
С13 
C14 
C15 
C16 
C17 

C17 
С18 
С19 
C20 
L1 
L2 
L2 
L3 
0 1 - 0 3 
0 4 
RT1 
RT2 
RT3 
R1 
R2 
R2 
R3 
R3 
R4 
R5 
R6.R7 
R8 
R9. R10 
Rll 
R12 
R13, R14 
R15 
RIB 
R17 
R18 
R19 

SYNTHESIZER REFERENCE 623-2085-001 

TCXO 
X12 MULTIPLIER 
REFERENCE DIVIDER 
NOT USED 
CONNECTOR. RCPT, ELEC 
NOT USED 
RESISTOR, FXO. CMPSN (A2) 580 thru 180(1,54, 

1/4W 
NOT USED 
RESISTOR. FXO. CMPSN, (Ав) 4300.5%. 1/8W 
RESI8T0R. FXD, CMPSN. (Ав) 12Q, 10%. 1/8W 
RESISTOR. FXO. CMPSN, (Ав) 4301). 5%, 1 /8W 

ТСХ0А1 835-0853-001 

SEMICOND DEVICE, 1N935A 
SEMICOND DEVICE, 1NS147 (A3) 
SEMICOND DEVICE, 1NS148A 
CAPACITOR, VAR. QL DIEL, 0.8 TO 12pF. 750V 
CAPACITOR, FXD, CER DIEL, O.VF, 20%, 50V 
CAPACITOR, FXD, CER DIEL, 1.2 THRU 10pF, 5%, 

75V 
CAPACITOR, FXD, MICA DIEL, 82 THRU 220pF, 

5%, 50 V 
CAPACITOR, FXD, MICA DIEL, 220pF, 5%, 500V 
CAPACITOR, FXD, MICA DIEL, 100pF, 5%, 500V 
CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 
CAPACITOR, FXD, MICA DIEL, 47pF, 5%, 500V 
CAPACITOR, FXD, CER DIEL, lOOOpF, 10%, 200V 
CAPACITOR, FXD, ELCTLT, 10(iF, 20%, 25V 
CAPACITOR, FXD, ELCTLT, 88pF, 20%, 6V 
CAPACITOR, FXD. CER OIEL, 0. VF, 20%, 50V 
CAPACITOR, FXD, MICA, DIEL, 47pF, 5%, 500V 
CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 
CAPACITOR, FXD, CER OIEL (A7) 0.0 VF. 20%, 

50V 
CAPACITOR, FXO, CER DIEL, 470pF, 10%, 200V 
CAPACITOR, FXD, CER DIEL, 470pF, 10%, 200V 
CAPACITOR, FXD, MICA DIEL. 56pF, 5%, 500V 
CAPACITOR, FXD, CER DIEL, 470pF, 10%, 200V 
COIL, RF, 580pH 
COIL, RF,180»H(A7) 
COIL, RF, I.OpH 
COIL. RF, 0.5вмН 
TRANSISTOR. 2N2389A 
TRANSISTOR, 2N918 
RESISTOR, THRM, lOOkl), 10%, 4MW 
RESISTOR, THRM, 1kQ, 10%, 2.8MW 
RESISTOR. THRM. 1МП. 5%, 5.3MW 
RESISTOR, VAR, 50*0, 10%, 1/2W 
RESISTOR, VAR, 500kQ, 10%, 1/2W 
RESISTOR. VAR. 500k0, 10%, 1/2W 
RESISTOR, VAR, 50kQ, (A). 10%, 1 /2W 
RESISTOR, VAR, 50kQ, 10%, 1/2W 
RESISTOR, FXD, CMPSN, 47k 0,10%, 1/8W 
NOT USED 

RESISTOR, FXD, CMPSN, 10k0, 10%, 1/8W 
RESISTOR, FXD. CMPSN, 4.7kQ, 10%, 1/8W 
RESISTOR, FXD, CMPSN, 10k(l, 10%. 1/8W 
RESISTOR, FXD, CMPSN, 1 kfl. 10%, 1 /8W 
RESISTOR, FXD, CMPSN, 1.5k0,10%, 1/8W 
RESISTOR. FXD, CMPSN, 10k», 10%. 1/8W 
RESISTOR, FXD, CMPSN. 5600,10%. 1/8W 
RESISTOR, FXD, WW, 3830,10%, 1W 
RESISTOR, FXD, CMPSN, 12kfl, 10%. 1/8W 
RESISTOR, FXD, CMPSN, 4.7kQ, 10%, 1/8W 
RESISTOR. FXD, CMPSN, 2700,10%, 1/8W 

635-0653-001 
635-0652-001 
635-0854-001 

357-7207-090 

635-8928-001 

745-1883-400 
745-2271-000 
745-1863-400 

353-3157-000 
922-8095-170 
922-8095-180 
922-0487-000 
913-3279-200 
801-3488-001 

801-3485-001 

912-3903-000 
912-3879-000 
913-4018-000 
912-3858-000 
913-4018-000 
184-9102-240 
184-9102-040 
913-3279-200 
912-3868-000 
913-4018-000 
913-3279-110 

913-4014-000 
913-4014-000 
912-3881-000 
913-4014-000 
240-2073-050 
240-2026-000 
240-2023-000 
240-2020-000 
352-0598-030 
352-0440-000 
714-1138-010 
714-1138-080 
714-2853-000 
380-9088-030 
382-1405-290 
380-9088-040 
382-1405-250 
380-9086-030 
745-2401-000 

745-2377-000 
745-2385-000 
745-2377-000 
745-2341-000 
745-2347-000 
745-2377-000 
745-2332-000 
747-2183:570 
745-2380-000 
745-2385-000 
745-2320-000 

R20 
Y1 

CR1 
C1-C20 
C21 
C22 
C23 
C24 
C2S 
C28, C27 
C28 
C29 
C30 
C31 

C31 
C32 
C 3 3 
L1-L5 
L8 
L7 
L8 
L9 
01-04 
0 5 
0 6 
R1-R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
Y1 
Y2 

C1-C35 
C38.C37 
C38 
C39 
C40.C41 
C42 
C43.C44 
L1-L11 
L12, L13 
L14 
P1 
U1.U2 
U3 
U4 

RESISTOR, VAR, 2000.10%, 0.5W 
XTAL UNIT, QTZ, 9.900000MHZ 

X12 MULTIPLIER A2 635-0652-001 

SEMICOND OEVICE. 1 N4454 
NOT USED 
CAPACITOR, FXD, MICA OIEL, 27pF, 5%, 500V 
CAPACITOR, FXO, CER DIEL, lOOOpF, 10%, 200V 
CAPACITOK FXD, MICA OIEL, 100pF, 5%, 500V 
CAPACITOR, VAR, CER OIEL. 2 TO tpF. 350V 
CAPACITOR, FXD, ELCTLT, 10*F. 20%. 25V 
CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 
CAPACITOR, VAR, CER DIEL, 2 TO 8 pF, 350V 
CAPACITOR, FXD, MICA. DIEL, 24pF. 5%, 500V 
NOT USED 
CAPACITOR, FXD, MICA DIEL, (A4) 220pF, 5%, 

500V 
CAPACITOR. FXD, CER DIEL, 0.0 VF, 20%, 50V 
CAPACITOR. VAR, CER DIEL, 2 TO I pF, 350V 
CAPACITOR, FXD, MICA DIEL, 30pF, 5%, 500V 
NOT USED 
COIL, RF, 27дН 
COIL, RF, 0.15«IH 
COIL, RF, 0.27MH 1 

COIL.RF,0.22«H 
NOT USED 
TRANSISTOR, 2N4208 
TRANSISTOR, 2N5179 
NOT USED 
RESISTOR, FXD, CMPSN, 3900,10%, 1/4W 
RESISTOR, FXD, CMPSN, 10k0,10%, 1/4W 
RESISTOR. FXD, CMPSN, 1.5kQ, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 2.2kfi, 10%, 1/4W 
RESISTOR. FXD, CMPSN, 8.2kfl, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 2200,10%, 1 /4W 
RESISTOR. VAR, 2000,10%, 0.5W, (AS) 
NOT USED 

FILTER, XTAL, BP, 118.8MHZ 

REF DIVIDER A3 835-0854-001 

NOT USED 
CAPACITOR, FXD, 
CAPACITOR, FXD, 
CAPACITOR, FXD, 
CAPACITOR, FXD, 
CAPACITOR, FXD, 
CAPACITOR, FXD, 
NOT USED 
COIL, RFJ7MH 
COIL, RF, 100MH 
HOUSING, CONN 
INTEGRATED CKT, 
INTEGRATED CKT, 
INTEGRATED CKT, 

CER OIEL, 4700pF, 10%, 100V 
CER OIEL, 0.01 MF, 20%, 50V 
ELCTLT, 10MF, 20%, 25 V 
CER DIEL, 0.47MF, 10%. 200V 
ELCTLT, 88MF, 20%, 8V 
CER DIEL, 0.47pF, 10%. 200V 

SN74LS190N 
, SN74LS74N 
.7400N 

382-0027-050 
289-7271-010 

353-3844-010 

912-3844-000 
913-4018-000 
912-3879-000 
917-1218-000 
184-9102-240 
913-4018-000 
917-1218-000 
912-3843-000 

912-3903-000 

913-3279-110 
917-1218-000 
912-3848-000 

240-2040-000 
637-1783-001 
240-2018-000 
240-2015-000 

352-0959-020 
352-0792-020 

745-0734-000 
745-0785-000 
745-0755-000 
745-0781-000 
745-0782-000 
745-0725-000 
382-0027-050 

293-1315-010 

913-5019-160 
913-3279-110 
184-9102-240 
913-3279-890 
184-9102-040 
913-3279-890 

240-2040-000 
240-2047-000 
372-2625-014 
351-1527-040 
351-1525-040 
351-7629-010 

SYNTH REF 623-2085-001 

A1 Removed A3R29,47». 

Added R29, test select of 56 to 180(1 (in same location 
as A3R29 was removed). 

A3 

A5 

Changed A1CR2 from 1 N5147 to 1N5146A. 

Changed A2C31 from 220pF to 0.0 VF. 

Removed A2R27,2000 variable. Circuit was as shown 
below. 

835-0654-001. 
REV С and 
above 

623-2085-001, 
REV С and 
above 

835-0853-001, 
REVE and 
above 

835-0852-001, 
REV С and 
above 

835-0852-001, 
REVD and 
above 

CW 
ЛЛЛ<-
R 2 7 
200 - C 3 I S R 2 6 

Added R34,430». Added R35,120. Added R38,4300. 

Changed: C17 from O.OVF., L2 from 1.8/iHto 1.0дН. 

EXTERNAL PHASE-LOCK 835-0855-001 

A1 Added C50,0. VF. Added R34,2200Q. Changed R31 
from 47000 to 2200Q. 

823-2085-001, 
REVD and 
above 

835-0853-001, 
REV F and 
above 

REV С and 
above 
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100 kHz 
1 MHz 
5 MHz 

GROUND 

•5 V DC 

0 . 5 - 1 . 5 V RMS 500 

100 kHz INPUT FROM TCXO 

SQUARING AMPL 

•5 V DC 

. C48 
-JN 0.1 uF 

113 U 5 D 

NC 

-r IO 

L _ 

U6 

в 
ROI R02 R9I R92 

12 

U7 

- d B 0 

ROI R02 R9I R92 

4 5 MHz 

1 MHz 
100 kHz 

® 

U8B 
,10 

12 

^ 4 

D S Q 

с q 
R 

•5 V DC 

i R32 
C49 I 470 
47 

"ЭК 
USA 

^4 

T 
+5 V X 

R33 
22 kfl 

P /0 
P1 I 

J OUTPUT STRAP TO TCXO 
• 0 . 1 - 4 . 0 V DC 

POWER AND GROUND CONNECTIONS 

U NO. TYPE 
POWER (V DC) 

U NO. TYPE •5 GND 

U5 N74LS00A 14 7 

U6, U7 SN74LS90N 5 10 

US SN74LS74N 14 7 

(7) UNLESS OTHERWISE SPECIFIED.RESISTANCE VALUES 
W ARE IN OHMS AND CAPACITANCE VALUES ARE IN 

PICOFARADS. 
(2) OPTIONAL STRAPPING CLIP. 

(bS PARTIAL REFERENCE DESIGNATIONS ARE SHOWN; 
W FOR COMPLETE DESIGNATION. PREFIX WITH UNIT 

AND/OR ASSEMBLY DESIGNATION. 

635 -0430 SH 2 



REF 
DES 

PARTS LIST 

D E S C R I P T I O N 
C O L L I N S 
P A R T N O 

U S A B L E 
O N C O D E 

EXTERNAL PHASE LOCK (OPTION) 635-0655-001 

C1-C46 NOT USED 
C47.C48 CAPACITOR, FXD, CER DIEL, O.VF, 20%. 50V 913-3279-200 
C49 CAPACITOR, FXD, MICA DIEL, 47pF, 5%, 500V 912-3656-000 
C50 CAPACITOR. FXD, CER DIEL. O.VF. 20%, SOV 913-3279-200 

(A1) 
R1-R29 NOT USED 
R30 RESISTOR, FXD, CMPSN, 470,10%, 1/4W 745-0701-000 
R31 RESISTOR, FXD, CMPSN, 4.7kfl, 10%, 1/4W 745-0773-000 

(A1) 
R31 RESISTOR. FXO, CMPSN. 2.2kQ, 10%, 1/4W 745-0761-000 
R32 RESISTOR, FXD, CMPSN, 4700,10%, 1/4W 745-0737-000 
R33 RESISTOR, FXD, CMPSN, 22kfl, 10%, 1/4W 745-0797-000 
R34 RESISTOR, FXD. CMPSN, 2.2k0,10%, 1/4W 745-0761-000 

(A1) 
U1-U4 NOT USED 
U5 INTEGRATED CKT, N74LS00A 351-1523-110 
U6, U7 INTEGRATED CKT, SN74LS90N 351-1636-010 
U8 INTEGRATED CKT, SN74LS74N 351-1525-040 



Synthesizer End Decade 
(635-0657-001) 

Rockwell 
International 

instructions 
Collins Telecommunications Products Division 9 » 
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If 
A 

О 

8 

Printed in USA 

1. DESCRIPTION 

Synthesizer End Decade 635-0657-001, shown in 
figure 1, is a 2-layer planar card with a 20-pin edge-on 
connector (2-layers, 10 pins each). 

The synthesizer end decade consists of a logic circuit, 
a low-pass filter circuit, a vco circuit, a loss-of-lock 
(LOL) monitor circuit, and a divide-by-10 output cir
cuit. 

2. PRINCIPLES OF OPERATION 

2.1 General (Refer to figure 2.) 

The synthesizer end decade receives 100/10/1-Hz bed 
frequency control signals and a 100-kHz reference 
signal, and generates a 6.0- to 5.1-MHz variable fre
quency output and a lock signal output (logic 1 for 
lock). 

The logic circuits receive a 100-kHz reference input 
and a bed frequency input. The bed frequency input is 
used to program a variable frequency divider (divide-
by-60 to divide-by-51). The programmed variable 
divider output (100 kHz) and the 100-kHz reference 
input are supplied to a phase/frequency dis
criminator that provides a control voltage propor
tional to the phase/frequency difference between its 
inputs. 

The vco circuit receives the control voltage signal 
from the logic circuits and is driven to and locked at 
the variable frequency as programmed by the 
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variable divider bed inputs to the logic circuits. The 
vco output (6.0 to 5.1 MHz) is supplied to the logic cir
cuits for clocking and lock signal generation. The vco 
output (6.0 to 5.1 MHz) is supplied through a divide-
by-10 circuit to rf circuits for additional frequency 
mixing and generation. 
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2.2 Logic Circuits 

The logic circuits receive a 100-kHz reference input, a 
vco signal output, and bed frequency inputs, and 
supplies a control voltage output signal to the vco. 

Refer to figure 3. The vco signal output (6.0 to 5.1 
MHz) is supplied as the 'clock input to a program
mable variable divider. The output of the program
mable variable divider (100 kHz) is supplied to a 
phase/frequency discriminator and is compared with 
a 100-kHz reference input. A phase or frequency 
difference in the discriminator causes a control 
voltage input increase or decrease to adjust the fre
quency of the vco. If there is no phase or frequency 
difference, the discriminator provides a logic 1 lock 
signal output indicating the vco frequency is locked. 

The programmable variable divider is programmed 
by the bed frequency inputs. For example, if a bed in
put of 0 is applied, the up/down decade counter is 
programmed to load the count 40 at any time a load 
signal (logic 0) is applied. Refer to table 1. This 
programs the variable divider to count from 40 (first 
count 41) to 100 (last count 100/40). 

This causes the output of the variable divider to be 
l/60th of the clock input or a divide-by-60 with a bed 
input of 0. Note as the bed input goes up 1, 2, 3, etc, 
the division ratio goes down -59, -58, -57, etc. Also 

note, that for the divide-by-circuit to operate as a con
stant, the last clock 100 must also be the loaded count 
(in the case of bed 0, count 40). To do this, prerecogni-
tion of count 100 is required. Look-ahead circuit U5A 
performs this function. At clock 58 (count 98) gate 
U5A is NANDed and supplies a logic 0 input to U8A-
D. With a logic 0 at U8A-D, clock 59 (count 99) causes 
U8A-Q to go to logic 1 and loads decade counter to bed | 
input (NANDed output of U5A is removed). At clock 
59, U8A-Q supplies a pulse to phase/frequency dis- | 
criminator. Clock 60 (count 40) causes U8A-Q to go to 
logic 0 and enables decade counter to count on the 
next clock. Next clock is one above the bed 
programmed input. Note that count 99 initiates the 
output from the divider and count 100 appears only as 
the bed programmed input. Refer to figure 4. A 500-
Hz programmed input is shown, the same principles 
apply to any other programmed bed input. 

2.3 VCO Circuits 

The vco circuits receive a control voltage from the 
logic circuits. The control voltage drives the vco to the 
required vco frequency. The vco signal output is 
supplied through one buffer amplifier to the logic cir
cuits and through a fixed divide-by-10 output circuit 
to the unit under pontrol for additional frequency 
mixing and generation. 
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Table 1. Variable Divider, Logic Truth Table. 

B C D I N P U T 
( 1 0 0 / 1 0 / 1 H z ) 

D I V I D E R I N P U T S O U T P U T 
C O U N T 

D I V I D E B Y L O O P F R E Q 
( M H z ) 

B C D I N P U T 
( 1 0 0 / 1 0 / 1 H z ) 

U6 U7 

O U T P U T 
C O U N T 

D I V I D E B Y L O O P F R E Q 
( M H z ) 

B C D I N P U T 
( 1 0 0 / 1 0 / 1 H z ) 

A В с D • • A ••B i c * D 

O U T P U T 
C O U N T 

D I V I D E B Y L O O P F R E Q 
( M H z ) 

0 0 0 0 0 0 0 ! 0 4 0 6 0 6 . 0 
1 1 0 0 0 0 0 1 0 4 1 5 9 5 . 9 
2 0 1 0 о • 0 0 1 0 4 2 5 8 5 . 8 

со
 

1 1 0 0 0 0 1 0 4 3 5 7 5 . 7 
4 0 0 1 0 0 0 1 0 4 4 5 6 5 . 6 
5 1 0 1 0 0 0 1 0 4 5 5 5 5 . 5 
6 0 1 1 0 0 0 1 0 4 6 5 4 5 . 4 
7 1 1 1 0 0 0 1 0 4 7 5 3 5 . 3 
8 0 0 0 1 0 0 1 0 4 8 5 2 5 . 2 
9 1 0 0 1 0 0 1 0 4 9 5 1 5 . 1 

• I n t e r n a l l y s t r a p p e d f o r l o g i c 0 ( g r o u n d ) . 
• • E x t e r n a l l y s t r a p p e d f o r l o g i c 0 (ground) at p i n s 7 and 1 7 . 
e x t e r n a l l y s t r a p p e d f o r l o g i c 1 ( + 5 . 2 V dc) at pin 1 6 . 
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U8-S 

U6-3 

U6-2 

U6-6 

U6-7 

U7-3 

U7-2 
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U7-7 

CLOCK INPUT 

DECODE (SCOPE SYNC) 

COUNTER OUTPUT 

LOAD PULSE 

8000 Hz 

PROGRAMMED 
BCD INPUTS 

MHz PIN NO. 
LOGIC 
LEVEL 

1 U6 15 1 

2 U6-1 0 

4 U6-10 1 

8 U6-9 0 

10 U7-15 FXD 
0 

20 U7-1 FXD 
0 

40 U7-10 FXD 
1 

80 U7-9 FXD 
0 

NOTE: EXAMPLE SHOWN IS FOR 500 Hi. 
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Variable Divider, Inputs and Outputs 
Figure i 

2.4 Up/Down Decade Counter 74LS190 (Refer to 
table 2.) 

The 74LS190 up/down decade counter is a 4-bit 
decade counter. Synchronous operation is provided by 
having all flip-flops clocked simultaneously so that 
the outputs change coincident with each other when 
input conditions are met. 

A high at the enable input inhibits counting. A low at 
the enable input and a low-to-high clock transition 
triggers the four master/slave flip-flops. The enable 
input should be changed only when the clock is high. 
The down/up input determines the direction of the 
count. When low, the count goes up; when high, the 
count goes down. 

These counters are programmable. The outputs may 
be preset to any state by placing a low on the load in
put and entering the desired data at the data inputs. 
The output changes to agree with the data inputs in
dependently of the state of the clock input. This 
allows the counters to be used as modulo-N dividers 
by modifying the count length with the preset inputs. 

Two outputs are available to perform the cascading 
function: ripple clock and maximum/minimum 
count. The latter output produces a high level output 

A" l | 5 l ' I ю ! 9 

А В С D 
E 74LSI90 
CP MAX/MIN 
DN/UP 

R/C Од Qfl Op Qp 

Ь I 3 Й |6 |T 

V c c • PIN 16 

GND'PIN 8 
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Up/Down Decade Counter 74LS190 
Figure 5 

pulse with a duration approximately equal to one 
complete cycle of the clock when the counter 
overflows or underflows. The ripple clock output 
produces a low level output pulse equal in width to 
the low level portion of the clock input when an 
overflow or underflow condition exists. The counters 
are cascaded by feeding the ripple clock output to the 
enable input of the succeeding counter if parallel 
clocking is used or to the clock input if parallel enabl
ing is used. The maximum/minimum count output 
can be used to accomplish look-ahead for high-speed 
operation. 



Table 2. Up/Doum Decade Counter 74LS190, 
Logic Truth Table. 

P R O G R A M M A B L E C O U N T . B C D 
I N P U T S O U T P U T S 

A В с D Q A Q B Q C Q D 

0 0 0 0 0 0 0 0 0 
1 0 0 0 1 1 0 0 0 
0 1 0 0 2 0 1 0 0 
1 . 1 0 0 3 1 1 0 0 
0 0 1 0 4 0 0 1 0 
1 0 1 0 5 1 0 1 0 
0 1 1 0 6 0 1 1 0 
1 1 1 0 7 1 1 1 0 
0 0 0 1 8 0 0 0 1 
1 0 0 1 9 1 0 0 1 

E ( e n a b l e ) : l o g i c 0 e n a b l e s c o u n t e r ; l o g i c 1 i n h i b i t s 
c o u n t e r . 

L ( l o a d ) : l o g i c 0 p r o g r a m s t h e b e d output c o u n t to 
b e s e t at t h e b e d count of the p r o g r a m m a b l e i n p u t s ; 
t h e next c l o c k p u l s e c o u n t s o n e h i g h e r / l o w e r 
( u p / d o w n ) . 

D U ( d o w n / u p ) : l o g i c 0 c o u n t s u p ; l o g i c 1 c o u n t s 
d o w n . 

C P ( c l o c k p u l s e ) : l o g i c 0 - t o - l o g i c 1 t r a n s i t i o n 
a d v a n c e s c o u n t e r . 

R C (r ipple c l o c k ) : l o g i c 0 p u l s e e q u a l to 1 / 2 c l o c k 
c y c l e w h e n an o v e r f l o w o c c u r s . 

M M ( m a x i m u m / m i n i m u m c o u n t ) : l o g i c 1 p u l s e 
e q u a l t o fu l l c l o c k c y c l e w h e n a n o v e r f l o w o r u n d e r 
f l o w o c c u r s . 

2.5 Decade Counter 74LS90 (Refer to table 3.) 

The 74LS90 decade counter is a high-speed, 
monolithic decade counter consisting of four dual-
rank, master-slave flip-flops internally inter
connected to provide a divide-by-2 counter and a 
divide-by-5 counter. Gated direct reset lines are 
provided to inhibit count inputs and return all out
puts to a logical 0 or to a binary coded decimal (bed) 
count of 9. As the output from flip-flop A is not inter
nally connected to the succeeding stages, the count 
may be separated in three independent count modes: 

a. When used as a binary coded decimal decade 
counter, the BD input must be externally con
nected to the A output. The A input receives the in
coming count, and a count sequence is obtained in 
accordance with the bed count sequence truth 
table shown above. In addition to a conventional 0 
reset, inputs are provided to reset a bed 9 count for 
9's complement decimal applications. 

b. If a symmetrical divide-by-10 count is desired for 
frequency synthesizers or other applications re
quiring division of a binary count by a power of 10, 
the D output must be externally connected to the 
A input. The input count is then applied at the BD 
input and a divide-by-10 square wave is obtained 
at output A. 

c. For operation as a divide-by-2 counter and divide-
by-5 counter, no external interconnections are re
quired. Flip-flop A is used as a binary element for 
the divide-by-2 function. The BD input is used to 
obtain binary divide-by-5 operation at the В, C, 
and D outputs. In this mode, the two counters 
operate independently; however, all four flip-flops 
are reset simultaneously. 

Table 3. Decade Counter 74LS90, Logic Truth Table. 

• B C D C O U N T S E Q U E N C E 

C O U N T O U T P U T 

D с в A 

0 0 0 0 0 
1 0 0 0 1 
2 0 0 1 0 
3 0 0 1 1 
4 0 1 0 0 
5 0 1 0 1 
6 0 1 1 0 
7 0 1 1 1 
8 1 0 0 0 
9 1 0 0 1 

* * R E S E T / C O U N T 

R E S E T I N P U T S O U T P U T 

R 0 ( l ) R 0 ( 2 ) R 9 ( l ) R 9 ( 2 ) 
D С ] В ' A 

1 1 0 X 0 0 0 0 
1 1 X 0 0 0 0 0 
X X 1 1 1 0 0 1 
X 0 X 0 Count 
0 X 0 X Count 
0 X X 0 Count 
X 0 0 X C o u n t 

•Output A c o n n e c t e d t o input B D f o r B C D c o u n t . 
• • X i n d i c a t e s that e i t h e r a l o g i c a l 1 o r a l o g i c a l 

0 m a y b e p r e s e n t . 

LOGIC SYMBOL 

R oO ) R < > ( a R « ( l ) R » (2 ) 
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Decade Counter 74LS90 
Figure 6 



2.6 Dual D-Type Flip-Flop With Preset and Clear 
74LS74 (Refer to tabfe 4.) 

The 74LS74 consists of dual, high-speed, D-type flip-
flops. Information on the D input is transferred to the 
Q output on the positive going edge of the clock pulse. 
Clock triggering occurs at a voltage level of the clock 
pulse and is not directly related to the transition time 
of the positive going pulse. When the clock input is at 
either high or low level, the D-input signal has no 
effect. 

Table 4. Dual D-Type Flip-Flop With Preset and 

Clear 74LS74, Logic Truth Table. 

I N P U T S 

P R E S E T 

L 
H 
L 
H 
H 
H 

C L E A R 

H 
L 
L 
H 
H 
H 

C L O C K 

X 
X 
X 
• 

• 
L 

D 

X 
X 
X 
H 
L 
X 

O U T P U T S 

Q 

H 
L 

* H 
H 
L 
Q o 

L 
H 

* H 
L 
H 
S O 

H = h i g h l e v e l ( s t e a d y s t a t e ) 
L = low l e v e l ( s t e a d y s t a t e ) 
X = i r r e l e v a n t 
f = t r a n s i t i o n f r o m l o w to high l e v e l 
Q o = the l e v e l of Q b e f o r e the i n d i c a t e d input c o n 

d i t i o n s w e r e e s t a b l i s h e d . 
* T h i s c o n f i g u r a t i o n i s n o n s t a b l e ; that i s , it w i l l 

not p e r s i s t w h e n p r e s e t and c l e a r i n p u t s r e t u r n to 
t h e i r i n a c t i v e (high) l e v e l . 

VCC CLR 20 2CK 2PB ZQ 2CT 
CT Л F7| Л ЕГ| [71 El 

111 Ш 111 111 111 Ш Ы 
1 ID 1CK 1PR 10 10" GND 

Dual D-Type Flip-Flop With Preset and Clear 74LS74 
Figure 7 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the synthesizer end decade 
are listed in the maintenance section of this instruc
tion book. 

3.2 Testing 

The test procedures in table 5 check total perfor- | 
mance of the synthesizer end decade. These test 
procedures permit isolation of a fault to a specific 
component or circuit when the results are used with 
the schematic to circuit trace the fault. 

Table 5. Synthesizer End Decade, Testing and Troubleshooting Procedures. 

T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup a . R e m o v e top c o v e r o f t h e unit c o n t a i n i n g 
t h e s y n t h e s i z e r e n d d e c a d e that i s to b e 
t e s t e d . 

b . R e m o v e c o v e r f r o m the s y n t h e s i z e r 
s e c t i o n o f t h e u n i t . 

c . R e m o v e s y n t h e s i z e r e n d d e c a d e , i n s t a l l 
it o n an e x t e n d e r c a r d , and p l a c e it 
in t h e u n i t . 

d . S e t u n i t L I N E S E L E C T O R s w i t c h to 
1 1 5 V . 

(Cont) 
e . C o n n e c t unit to 1 1 5 - V a c p o w e r s o u r c e 

and s e t p o w e r o n . 



Table 5. Synthesizer End Decade, Testing and Troubleshooting Procedures (Cont). 

TEST P R O C E D U R E N O R M A L IF INDICATION 
INDICATION IS A B N O R M A L 

1. (Cont) f. Measure dc voltage from PI-20 and +5.2 ±0.2 V dc. Check unit synthesizer 
Pl-2 to Pl-6 (ground). voltage regulator. 

g. Measure dc voltage from Pl-10 to N L T +19.5 V dc, Check unit synthesizer 
Pl-6 (ground). N M T +20.8 V dc. voltage regulator. 

2. Test a. Set the end frequency control to 9. 
procedures 

b. Measure dc voltage at cathode end 9.5 ±0.1 V dc. Adjust L6 for 9.5 ±0.1 
of CR1-CR2. (Refer to figure 8 for V dc. If L6 adjustment 
CR1-CR2 cathode location.) does not correct the 

problem, check Ql, Q2, 
and associated circuit. 

c. Using a frequency counter, measure 510 ±0.5 kHz. Adjust L6 for 510 kHz 
the output between Pl-1 and Pl-11 with 10.0 ±0.1 V dc at 
(ground). cathode end of CR1-

CR2. If L6 adjustment 
does not correct the 
problem, check Ql, 
Q2, and associated 
circuit. 

d. Note the frequency counter reading Note that the Check U6, U7, U8, 
while moving the frequency control frequency read and associated 
from 9 down to 0. (Refer to chart ing increases circuits. 
below.) by 10 kHz with 

each step of 
the frequency 
control. Read
ing should be 
600 ±0.5 kHz 
with frequency 
control at 0. 

e. Measure the dc voltage at Pl-12. N L T +3.5 V dc. Check U3, U4, and 
U5. 

| Note | 

R C V FAULT, 
E X C T R 
FAULT, or 
R/E FAULT 
indicator ̂  
lighting in
dicates that 
result of 
step f is 
satisfactory. 

f. Ground Pl-5 while noting the voltage N M T 0.5 V dc. Check Ul, U2, U3, U4, 
(Cont) of Pl-12. and U5. 



Table 5. Synthesizer End Decade, Testing and Troubleshooting Procedures (Cont). 

T E S T P R O C E D U R E N O R M A L I F I N D I C A T I O N 
I N D I C A T I O N IS A B N O R M A L 

2 . (Cont) g . R e m o v e P l - 5 g r o u n d . 

L O W E N D C R 1 - C R 2 F R E Q O U T P U T 
F R E Q D I G I T D C V O L T A G E P l - 1 ( k H z ) 

9 9 . 5 ± 0 . 1 5 1 0 ± 0 . 5 
8 1 0 . 0 ± 0 . 1 5 2 0 ± 0 . 5 
7 1 0 . 5 ± 0 . 1 5 3 0 ± 0 . 5 
6 1 1 . 0 ± 0 . 1 5 4 0 ± 0 . 5 
5 1 1 . 5 ± 0 . 1 5 5 0 ± 0 . 5 
4 1 2 . 0 ± 0 . 1 5 6 0 ± 0 . 5 
3 1 2 . 5 ± 0 . 1 5 7 0 ± 0 . 5 
2 1 3 . 0 ± 0 . 1 5 8 0 ± 0 . 5 
1 1 3 . 5 ± 0 . 1 5 9 0 ± 0 . 5 
0 1 4 . 0 ± 0 . 1 6 0 0 ± 0 . 5 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion is listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points at the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

COLLINS 
CIRCUIT C A R D / P A R T L A T E S T 
S U B A S S E M B L Y N U M B E R EFFECTIVITY 

Synthesizer end decade 635-0657-001 REV С 

4. ALIGNMENT/ADJUSTMENT 

Refer to table 5 for adjustment of L6. Perform test 2, 
steps a through c. 

5. REPAIR 

Repair of the synthesizer end decade is accomplished 
using the standard planar card repair procedures. 
Refer to the maintenance section of this instruction 
book for planar card repair procedures. 

6. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A p a r t s location illustration, schematic 
diagram, p a F t s list t a b u l a t i o n , a n d modification 
history are included in the schematic diagram, figure 
8. The parts location illustration is a design engineer
ing drawing that shows exact c o m p o n e n t placement 
o n the circuit cards. 
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TPS 1063-019 

100 kHz REF 

100 kHz REF 
GND 

•20 V 0C 

•5.2 V DC 

• 5.2 VDC 

POKER GND 

P/0 
P1 

15 

10 

20 

U1A 

2 
D S Q 

•5 V DC 

U1B 

12 
,13 

D O . — 

C S Q 

Tio 

L3 
100 uH 

- _nnrv \ 

H L C3 
100 

12 L i ^ 

C4 
100 

•20 V DC 

C5 
L1 _D Ю •* 
33 uH ~ 

1 5 

_L C2 

V DC TO U1.U2 

L2 ф 0 1 ^ 
33 uH 

L7 
33 uH 

_L C1 _I_C17 _I_ C18 _J_ C19 sj* 68 uF -̂ JJ-0.1 uF̂ JJ> 0.1 u F ^ - 0.01 uF 
V DC TO U3.U5 

• +5 V DC TO U4.U9 

. C16 
^jv 0.1 uF 

i? U 4 0 

0 5 6 г — Ч V 11 

•20 V DC 

R1 
4700 

—WV-

QA 
В QB 

A QC 
QD 

U9 

NOTES: 
<1) UNLESS OTHERWISE SPECIFIED, RESISTANCE 

VALUES ARE IN OHMS AND CAPACITANCE 

0 VALUES ARE IN PICOFARADS. 
PARTIAL REFERENCE DESIGNATIONS ARE SHOWN; FOR COMPLETE 
DESIGNATION PREFIX WITH UNIT AND/OR ASSEMBLY DESIGNATION 

POWER AND GROUND CONNECTIONS 

U N0. TYPE 
POWER (V 0C) 

U N0. TYPE 
•5 V GND 

U1,U3,Ue SN74LS74N 14 7 

U2.U4 N74LS00N 14 7 

U S N74LS20N 14 7 

U6.U7 SN74LS190N 16 8 

U9 SN74LS90N 5 10 

P/0 
P1 

12 

1 
10 
9 

_ C21 
^ 0.01 ~ 

uF 

C20 
•N 0.01 /-
. uF 

_ C22 J_C23 
•N 0.01 ^TN0.01 
. uF J _ u F 

18 

L0L 

OUTPUT 

OUTPUT GND 

635-0428 
TP4-6927-014 



PARTS LIST 

R E F 
OES DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

SYNTH END DECADE 635-0657-001 

CR1.CR2 SEMICOND DEVICE, MV10S 922-6124-040 
C1 CAPACITOR, FXD, ELCTLT, 68MF, 20%, 6V 184-9102-040 
C2 CAPACITOR, FXD, CER DIEL, O.VF. 20%, 50V 913-3279-200 
C3. C4 CAPACITOR, FXD. MICA DIEL, 10OpF, 5%, 500V 912-3879-000 
C5 . CAPACITOR, FXD, ELCTLT, 10MF. 20%, 25V 184-9102-240 
C8 CAPACITOR, FXD, CER DIEL, 2200pF, 5%, 100V 913-3281-300 
C7 CAPACITOR, FXD, MICA DIEL, 43pF, 5%. 500V 912-3854-000 
C8 CAPACITOR, FXD, CER DIEL, 0.0027pF, 5%, 100V 913-3117-130 
C9 CAPACITOR, FXD, MICA DIEL, 110pF, 5%, 500V .912-3882-000 
CIO CAPACITOR, FXD, CER DIEL, 2200pF, 5%, 100V 913-3281-300 
C11 CAPACITOR. FXD, CER DIEL. 3300pF, 10%, 100V 913-3281-170 
C12 CAPACITOR, FXD, CER DIEL, lOOOpF, 10%, 200V 913-4018-000 
C13 CAPACITOR, FXD, MICA DIEL, 47pF, 5%, 500V 912-3858-000 
C14 CAPACITOR, FXD, CER DIEL, O.VF, 20%, 50V 913-3279-200 
C15 CAPACITOR. FXD. CER DIEL. O.OVF. -20%+8O%, 913-3880-000 

100V 
C18-C18 CAPACITOR, FXD, CER DIEL. O.VF, 20%, 50V 913-3279-200 
C19-C23 CAPACITOR, FXD, CER DIEL. O.OVF. -20%+80%, 913-3880-000 

100V 
L1, L2 COIL, RF, 33pH 240-2041 -ООО 
L3 COIL, RF, 100«F 240-2047-000 
L4, L5 COIL, RF, 22000 MH 240-2715-850 
L8 INDUCTOR, RF, VAR, 20.8-31.2pH 242-0441-050 
L7 C0IL,RF,33MH 240-2041-000 
01 TRANSISTOR, 2N918 352-0440-000 
02 TRANSISTOR, 2N2389A 352-0596-030 
R1 RESISTOR, FXD, CMPSN, 4.7kQ,10%, 1/4W 745-0773-000 
R2 RESISTOR, FXD, CMPSN, 2.2kQ, 10%, 1/4W (A1) 745-0781-000 
R2 RESISTOR, FXD, CMPSN, 1kQ, 10%, 1/4W(A1) 745-0749-000 
R3 RESISTOR, FXD, CMPSN, 3.9k0.10%, 1/4W 745-0770-000 
R4 RESISTOR, FXD, CMPSN, 1kQ. 10%, 1/4W 745-0749-000 
R5 NOT USED 
R6 RESISTOR, FXD, CMPSN, 4.7k0,10%, 1/4W 745-0773-000 
R7.R8 RESISTOR, FXD, CMPSN, 270Я,. 10%, 1/4W 745-0728-000 
R9 RESISTOR, FXD, CMPSN, 47kfl. 10%, 1/4W 745-0809-000 
RIO RESISTOR, FXD, CMPSN, 3.3kQ, 10%, 1/4W 745-0787-000 
R11 RESISTOR, FXD, CMPSN, 1000,10%, 1/4W 7454)713-000 
R12 RESISTOR, FXD, CMPSN, 2.2kfl, 10%, 1/4W 745-0781-000 
U1 INTEGRATED CKT, SN74LS74N 351-1525-040 
U2 INTEGRATED CKT, N74LS00N 351-1523-110 
U3 INTEGRATED CKT, SN74LS74N 351-1525-040 
U4 INTEGRATED CKT, N74LS00N 351-1523-110 
U5 INTEGRATED CKT, N74LS20N 351-1523-130 
U8.U7 INTEGRATED CKT, SN74LS190N 351-1527-040 
U8 INTEGRATED CKT, SN74LS74N 351-1525-040 
U9 INTEGRATED CKT, SN74LS90N 351-1838-010 

REVISION 
IDENT 

MODIFICATION HISTORY 

D E S C R I P T I O N O F REVISION A N D 
R E A S O N F O R C H A N G E EFFECTIVITY 

Changed R2 from 22000 to 1k0. REV С 
and above 



Synthesizer Decade 
(623-2080-001, 
-002, -003, -004) instructions 

Collins Telecommunications Products Division 
en 

9a 
CO 

•< 3 
Printed in USA 

I. DESCRIPTION. 

Synthesizer Decades 623-2080-001, -002, -003, -004, 
shown in figure 1 and listed in table 1, are 2-layer 
planar cards with 20-pin edge-on connectors (2 layers, 
10 pins each). The modules differ only in strapping 
and frequency control/output, as indicated on the 
schematic, figure 14. 

Table 1. Cards Covered by These Instructions. 

C A R D T Y P E C O L L I N S 
P A R T N O 

1 0 0 - k H z s y n t h e s i z e r d e c a d e 
1 0 - k H z s y n t h e s i z e r d e c a d e 
1 - k H z s y n t h e s i z e r d e c a d e 
1 0 0 / 1 0 - H z s y n t h e s i z e r d e c a d e 

6 2 3 - 2 0 8 0 - 0 0 1 
6 2 3 - 2 0 8 0 - 0 0 2 
6 2 3 - 2 0 8 0 - 0 0 3 
6 2 3 - 2 0 8 0 - 0 0 4 

The synthesizer decade module consists of translator 
logic, translator vco, output mixer, output logic, out
put vco, low-pass filter circuits, a divide-by-10 output 
circuit, and a loss-of-lock (LOL) monitor circuit. 

2. PRINCIPLES OF OPERATION 

2.1 General (Refer to figure 2.) 

The synthesizer decade module receives bed frequen
cy control signals, a 100-kHz reference signal, and a 
high-reference signal, and generates a variable injec
tion signal output and a lock signal output (logic 1 for 
lock). The variable injection signal output is used as 
the high-reference signal in the next frequency step in 
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Synthesizer Decade 
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the generation of a 79.35001- to 109.35-MHz variable 
injection signal output. 

The translator logic circuits receive a 100-kHz 
reference input, a translator vco signal, and a bed 
frequency input. The bed frequency input is used to 
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Figure 2 
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program a variable frequency divider (division ratio 
depends on strapping and bed inputs). The 
programmed variable frequency divider output (100 
kHz) and the 100-kHz reference input are supplied to 
a phase/frequency discriminator that provides a con
trol voltage proportional to the phase/frequency 
difference between its inputs. 

The translator vco circuit receives the control voltage 
signal from the translator logic circuits and is driven 
to and phase-locked at the variable frequency as 
programmed by the variable divider bed inputs to the 
translator logic circuits. The translator vco output is 
supplied to the translator logic circuits for clocking 
and lock signal generation. The translator vco output 
is supplied to the output mixer circuits for frequency 
mixing. 

The output mixer circuit receives the translator 
signal input and the output vco signal input, mixes 
them, and supplies a reference input to the phase/ 
frequency discriminator. In the phase/frequency dis
criminator the mixer reference input is compared 
with the high-reference input and produces an output 
control voltage. 

The output vco circuit receives the output control 
voltage signal from the output logic circuits and the 

translator tracking voltage from the translator vco 
circuits. The translator tracking voltage provides a 
reference voltage for the output vco, and the output 
control voltage drives the output vco until it is locked 
at the variable injection frequency. The output vco 
output is supplied to a fixed divide-by-10 output cir
cuit. The fixed divide-by-10 circuit output is supplied 
as a reference to the following decade or output 
module. 

2.2 Translator Logic Circuits 

The translator logic circuits receive a 100-kHz 
reference input, a translator vco signal output, and 
bed frequency inputs, and supplies a control voltage 
output signal to the translator vco. 

Refer to figure 3. The translator vco signal output 
(table 2) is supplied as the clock input to a program
mable variable divider. The output of the program
mable variable divider (100 kHz) is supplied to a 
phase/frequency discriminator and is compared with 
a 100-kHz reference input. A phase or frequency 
difference in the discriminator causes a control 
voltage input increase or decrease to adjust the fre
quency of the vco. If there is no phase or frequency 
difference, the discriminator provides a logic 1 lock 
signal output indicating the vco frequency is locked. 



FROM OUTPUT 
LOGIC 

TRANSLATOR 
VCO FREQ 

BCD INPUT 

CONTROL 
VOLTAGE 

100 kHz REF 
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Translator Logic Circuits 
Figure 3 

Table 2. Decade Versus VCO Inputs/Outputs. 

D E C A D E T R A N S L A T O R 
V C O F R E Q 
( M H z ) 

H I G H R E F I N P U T 
F R E Q T O O U T P U T V C O 
( M H z ) 

O U T P U T V C O 
F R E Q B E F O R E D I V I D E R 
( M H z ) 

1 0 0 k H z 
10 k H z 

1 k H z 
1 0 0 H z 

1 0 H z 

9 . 5 to 8 .6 
7 .8 to 6 . 9 
6 . 4 to 5 . 5 
5 . 4 to 4 . 5 
5 . 4 to 4 . 5 

0 . 8 5 to 0 . 7 5 0 0 0 1 
0 . 7 0 to 0 . 6 0 0 0 1 
0 . 6 0 to 0 . 5 0 0 1 
0 . 6 0 to 0 . 5 0 1 
0 . 6 0 to 0 . 5 1 

1 0 . 3 5 to 9 . 3 5 0 0 0 1 
8 . 5 0 to 7 . 5 0 0 0 1 
7 . 0 0 to 6 . 0 0 0 1 
6 . 0 0 to 5 . 0 0 1 
6 . 0 0 to 5 . 0 1 

Note 

T h e a b o v e h i g h - r e f e r e n c e inputs a r e s h o w n as they would be in a 1 - H z tuned s y n t h e s i z e r . In a 1 0 - H z tuned 
s y n t h e s i z e r , t h e r e would b e no 1 0 - H z d e c a d e and the 1 0 0 - H z h i g h - r e f e r e n c e input would b e 0 . 6 0 to 0 . 5 1 M H z , 
the 1 - k H z h i g h - r e f e r e n c e input would b e 0 . 6 0 to 0 . 5 0 1 M H z , e t c . In a 1 0 0 - H z tuned s y n t h e s i z e r , t h e r e would 
b e no 1 0 0 - H z d e c a d e and the 1 - k H z high r e f e r e n c e would b e 0 . 6 0 to 0 . 5 1 M H z , the 1 0 - k H z high r e f e r e n c e would 
b e 0 . 7 0 to 0 . 6 0 1 M H z , e t c . Output v c o f r e q u e n c y at 1 0 0 - k H z output h a s the f o l l o w i n g tuning c h a r a c t e r i s t i c s . 

9 . 3 5 0 0 0 

1 0 0 k H z 10 k H z k H z 1 0 0 H z 1 0 H z Hz 



The programmable variable divider is programmed 
by the bed frequency inputs. Refer to table 3. For ex
ample, if a bed input of 0 is applied, the up/down de
cade counter is programmed to load the count 0 at any 
time a load signal (logic 0) is applied. This programs 
the variable divider to count from 0 (first count 1) to 95 
(last count 95/0). This causes the output of the 
variable divider to be l/95th of the clock input or a 
divide-by-95 with a bed input of 0. Note that, as the 
bed input goes up 1, 2, 3, etc, the division ratio goes 
down -94, -93, -92, etc. Also note that, for the divide-
by circuit to operate as a constant, the last count 95 
also must be the loaded count (in the case of bed 0, 
count 0). To do this, prerecognition of count 95 is re
quired. Look-ahead circuit of U10A performs this 
function. At clock 93 (count 93), gate U10A is ANDed 
and supplies a logic 0 input to U13A-D. With a logic 0 
at U13A-D, clock 94 (count 94) causes U13A-Q to go to 

logic 0 and loads decade counter to bed input (ANDed 
output U10A is removed). At clock 94, U13A-Q 
supplies a pulse to the phase/frequency dis
criminator. Clock 95 (count 00) causes ШЗА-Q to go 
to logic 1 and enables decade counter to count on the 
next clock. Next clock is one above the bed 
programmed input. Note that count 94 initiates the 
output from the divider and count 95 appears only as 
the bed programmed input. Refer to figure 4. A 500-
kHz programmed input is shown; the same principles 
apply to any other programmed bed input. 

The preceding discussion pertained to the 100-kHz 
decade card. Differences between the cards can be 
seen in figures 5 through 8 and tables 3 through 6. 
Note that the internal strapping changes and the ex
ternal input divider strapping changes cause a change 
in the programmable variable divider. 

CLOCK 88 89 90 /0 

U11-14 

I3 -2 

U13-6 

U13-5 

U11-2 

U11-6 

UT1-7 

U12-3 

U12-2 

U12-6 

U12-7 

CLOCK INPUT 

• DECADE (SCOPE SYNC) 

• COUNTER OUTPUT 

-LOAD PULSE 

94 

C Q U N T | 93 — ( г » - < 9 5 ) |7 | 8 | 9 

и 1 1 . з — I L I Г , 00 kHz 

-200 k№< 

-400 kHz 
- 800 kHz 

PROGRAMMED 

BCD INPUTS 

100 
к Кг PIN NO. 

LOGIC 
LEVEL 

1 U11 -15 1 

гм
 U11 -1 0 

4 U11-10 1 

8 U11 -9 0 

10 U12-15 
FXD 

0 

20 U12-1 
FXD 

0 

40 U12-10 
FXD 

0 

80 U12-9 
FXD 

0 

•1 MHz' 

- 2 MHz 

- 4 MHz 

• 8 MHz 

NOTE: 

EXAMPLE SHOWN IS FOR 500 kHz. 

TP5-2365 -013 

Variable Divider, Inputs and Outputs 

Figure 4 



B C D 
J N P U T 
( 1 0 0 k H z ) 

D I V I D E R I N P U T S 
O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q 
( M H z ) 

B C D 
J N P U T 
( 1 0 0 k H z ) U l l U 1 2 

O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q 
( M H z ) 

B C D 
J N P U T 
( 1 0 0 k H z ) 

A в с D * * A * * B * * c *D 

0 0 0 0 0 0 0 0 0 0 9 5 9 . 5 
1 1 0 0 0 0 0 0 0 1 9 4 9 . 4 
2 0 1 0 0 0 0 0 0 2 93 9 .3 
3 1 1 0 0 0 0 0 0 3 9 2 9 . 2 
4 0 0 1 0 0 0 0 0 4 9 1 9 . 1 
5 1 0 1 0 0 0 0 0 5 9 0 9 . 0 
6 0 1 1 0 0 0 0 0 6 8 9 8 .9 
7 1 1 1 0 0 0 0 0 7 8 8 8 .8 
8 0 0 0 1 0 0 0 0 8 8 7 8 . 7 
9 1 0 0 1 0 0 0 0 9 86 8 .6 

• I n t e r n a l l y s t r a p p e d f o r l o g i c 0 ( g r o u n d ) . 
* * E x t e r n a l l y s t r a p p e d f o r l o g i c 0 (ground) at p i n s 7, 1 6 , and 1 7 . 

FROM OUTPUT 
LOGIC 

г 
PROGRAMMABLE VARIABLE DIVIDER 

9.5 TO 8.6 MHz 

100 kHz REF 

TP5-Z352-013 

100-kHz Decade Translator, Logic Circuit 
Figure 5 



B C D 
I N P U T 
(10 k H z ) 

D I V I D E R I N P U T S 
O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q 
( M H z ) 

B C D 
I N P U T 
(10 k H z ) U l l U 1 2 

O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q 
( M H z ) 

B C D 
I N P U T 
(10 k H z ) 

A в с D **л х в **с *D 

0 0 0 0 0 0 1 0 0 20 7 8 7 .8 
1 1 0 0 0 0 1 0 0 2 1 77 7 .7 
2 0 1 0 0 0 1 0 0 22 76 7.6 
3 1 1 0 0 0 1 0 0 23 75 7 .5 
4 0 0 1 0 0 1 0 0 24 74 7 .4 
5 1 0 1 0 0 1 0 0 25 73 7.3 
G 0 1 1 0 0 1 0 0 26 72 7 .2 
7 1 1 1 0 0 1 0 0 27 7 1 7 . 1 
8 0 0 0 1 0 1 0 0 28 70 7 .0 
9 1 0 0 1 0 1 0 0 29 6 9 6 . 9 

" I n t e r n a l l y s t r a p p e d f o r l o g i c 0 ( g r o u n d ) . 
* " E x t e r n a l l y s t r a p p e d f o r l o g i c 0 (ground) a t p i n s 7 and 1 6 . 

•'•Externally s t r a p p e d f o r l o g i c 1 ( + 5 . 2 V dc) at pin 1 7 . 

FROM OUTPUT 
LOGIC 

•5 V DC 

TP5-2351 -013 

10-kHz Decade Translator, Logic Circuit 
Figure 6 



B C D 
I N P U T 
(1 k H z ) 

D I V I D E R I N P U T S 
O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q 
( M H z ) 

B C D 
I N P U T 
(1 k H z ) U l l U 1 2 

O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q 
( M H z ) 

B C D 
I N P U T 
(1 k H z ) 

A в с D \ 4 ••С *D 

O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q 
( M H z ) 

0 0 0 0 0 ! ! 0 0 3 0 6 4 6 . 4 
1 1 0 0 0 1 1 0 0 3 1 6 3 6 . 3 
2 0 1 0 0 1 1 0 0 3 2 6 2 6 . 2 
3 1 1 0 0 1 1 0 0 3 3 6 1 6 . 1 
1 0 0 1 0 1 1 0 0 3 4 6 0 6 . 0 
5 1 0 1 0 1 1 0 0 3 5 5 9 5 . 9 
6 0 1 1 0 1 1 0 0 36 5 8 5 .8 
7 1 1 1 0 1 1 0 0 3 7 5 7 5 . 7 
8 0 0 0 1 1 1 0 0 3 8 56 5 .6 
9 1 0 0 1 1 1 0 0 3 9 5 5 5 . 5 

• I n t e r n a l l y s t r a p p e d for l o g i c 0 ( g r o u n d ) . 
• • E x t e r n a l l y s t r a p p e d for l o g i c 0 (ground) a t pin 1 6 . 

^•Externally s t r a p p e d f o r l o g i c 1 ( + 5 . 2 V dc) at p ins 7 and 1 7 . 

PROGRAMMABLE VARIABLE DIVIDER 

6.4 TO 5.5 MHz 

• 5 V DC 

100 kHz REF 

TP5-2350-013 

1-kHz Decade Translator. Logic Circuit 
Figure 7 



B C D 
I N P U T 
( 1 0 0 / 1 0 H z ) 

D I V I D E R I N P U T S 
O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q 
( M H z ) 

B C D 
I N P U T 
( 1 0 0 / 1 0 H z ) 

U l l U 1 2 
O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q 
( M H z ) 

B C D 
I N P U T 
( 1 0 0 / 1 0 H z ) 

A в с D ••A *c * D 

O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q 
( M H z ) 

0 0 0 0 0 0 0 ! 0 4 0 5 4 5 . 4 
1 1 0 0 0 0 0 1 0 4 1 53 5 .3 
2 0 1 0 0 0 0 1 0 4 2 5 2 5 . 2 
3 1 1 0 0 0 0 1 0 43 5 1 5 . 1 
4 0 0 1 0 0 0 1 0 4 4 5 0 5 . 0 
5 1 0 1 0 0 0 1 0 4 5 4 9 4 . 9 
6 0 1 1 0 0 0 1 0 46 4 8 4 . 8 
7 1 1 1 0 0 0 1 0 4 7 4 7 4 . 7 CO 0 0 0 1 0 0 1 0 4 8 46 4 . 6 
9 1 0 0 1 0 0 1 0 4 9 4 5 4 . 5 

• I n t e r n a l l y s t r a p p e d f o r l o g i c 0 ( g r o u n d ) . 
• • E x t e r n a l l y s t r a p p e d f o r l o g i c 0 (ground) at p i n s 7 a n d 1 7 . 

1 E x t e r n a l l y s t r a p p e d f o r l o g i c 1 ( + 5 . 2 V dc) at pin 1 6 . 

TRANSLATOR 
VCO FREQ 

FROM OUTPUT 
LOGIC 

Г ~ l 
PROGRAMMABLE VARIABLE DIVIDER 

S.4 TO 4.5 MHz1 

•5 V DC 
CONTROL 
VOLTAGE 

TP5-2349-013 

100/10-Hz Decade Translator, Logic Circuit 
Figure 8 



2.3 Translator VCO Circuits 2.6 Output VCO Circuits 

The translator vco circuits receive a control voltage 
from the translator logic circuits. The control voltage 
drives the vco to the required translator frequency. 
The translator signal output is supplied through one 
buffer amplifier to the output mixer circuits and the 
translator logic circuits. 

2.4 Output Mixer Circuits 

The output mixer circuits receive a translator signal 
input (table 2) from the translator vco. The translator 
vco signal is mixed with the output vco frequency 
(table 2) and a resulting difference frequency (table 2, 
same as high-reference input) is supplied to the out
put logic circuits. 

The output vco circuits receive a control voltage from 
the output logic circuits and a tracking voltage from 
the translator logic circuits. The tracking voltage 
from the translator logic circuits provides a reference 
for the output vco, and the control voltage from the 
output logic circuits drives the output vco to the re
quired output vco frequency. The output vco frequen
cy is supplied through a fixed divide-by-10 circuit and 
provides a reference frequency to the unit under con
trol for additional frequency mixing and generation. 
Note that the tracking voltage from the translator 
logic circuits is used as a reference for the output vco, 
thus summing the translator frequency information 
and the output vco frequency information. 

2.5 Output Logic Circuits 

The output logic circuits receive the output mixer 
difference frequency and a high-reference input 
signal (table 2), and supply a control voltage output 
signal to operate the output vco. 

Refer to figure 9. The output mixer difference fre
quency is supplied through a squaring amplifier to a 
phase/frequency discriminator. This frequency is 
compared with the high-reference input signal. A 
phase or frequency difference in the discriminator 
causes the control voltage to increase or decrease to 
adjust the frequency of the vco. If there is no phase or 
frequency difference, the discriminator provides a 
logic 1 lock signal output and the vco frequency locks. 

2.7 Up/Down Decade Counter 74LS190 
(Refer to table 7.) 

The 74LS190 up/down decade counter is a 4-bit 
decade counter. Synchronous operation is provided by 
having all flip-flops clocked simultaneously so that 
the outputs change coincidently with each other when 
input conditions are met. 

A high at the enable input inhibits counting. A LOC 
at the enable input and a low-to-high clock transition 
triggers the four master/slave flip-flops. The enable 
input should be changed only when the clock is high. 
The down/up input determines the direction of the 
count. When low, the count goes up; when high, the 
count goes down. 

OUTPUT VCO FREQ 

OUTPUT MIXER 
FREQ 

TRANSLATOR 
VCO FREQ 

H REF INPUT 
FREQ 

Г PHASE/FREQ I 
• DISCRIMINATOR , 

MIXER 
SQUARING 
AMPL \ 1 MIXER 
SQUARING 
AMPL 

1 
OUTPUT LOGIC 
CONTROL VOLTAGE 

LIMITER OUTPUT 
AMPL VCO 

VCO LOL 
SIGNAL TO 
TRANSLATOR LOGIC 

OUTPUT 
VCO FREQ 

TRACKING 
VOLTAGE FROM 
TRANSLATOR LOGIC 

Output Logic Circuits 
Figure 9 
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Table 7. Up/Down Decade Counter, Logic Truth Table. 

P R O G R A M M A B L E C O U N T B C D 
I N P U T S O U T P U T S 

A В с D Q A Q B Q C Q D 

0 0 0 0 0 0 0 0 0 
1 0 0 0 1 1 0 0 0 
0 1 0 0 2 0 1 0 0 
1 1 0 0 3 1 1 0 0 
0 0 1 0 4 0 0 1 0 
1 0 1 0 5 1 0 1 0 
0 1 1 0 6 0 1 1 0 
1 1 1 0 7 1 1 1 0 
0 0 0 1 8 0 0 0 1 
1 0 0 1 9 1 0 0 1 

E ( e n a b l e ) : l o g i c 0 e n a b l e s c o u n t e r ; l o g i c 1 i n h i b i t s 
c o u n t e r . 

L ( load) : l o g i c 0 p r o g r a m s the b e d output c o u n t - t o 
be s e t at t h e b e d count of the p r o g r a m m a b l e i n p u t s ; 
the next c l o c k p u l s e c o u n t s o n e h i g h e r / l o w e r 
( u p / d o w n ) . 

D U ( d o w n / u p ) : l o g i c 0 c o u n t s u p ; l o g i c 1 c o u n t s 
d o w n . 

C P (c lock p u l s e ) : l o g i c 0 - t o - l o g i c 1 t r a n s i t i o n 
a d v a n c e s c o u n t e r . 

R C (r ipple c l o c k ) : l o g i c 0 p u l s e e q u a l to 1 / 2 c l o c k 
c y c l e w h e n an o v e r f l o w o c c u r s . 

M M ( m a x i m u m / m i n i m u m c o u n t ) : l o g i c 1 p u l s e 
e q u a l to ful l c l o c k c y c l e w h e n an o v e r f l o w o r u n d e r 
f l o w o c c u r s . 

These counters are programmable. The outputs may 
be preset to any state by placing a low on the load in
put and entering the desired data at the data inputs. 
The output changes to agree with the data inputs in
dependently of the state of the clock input. This 
allows the counters to be used as modulo-N dividers 
by modifying the count length with the preset inputs. 

J , " k | i | ю | э 
L А В С D 

E 74LSI90 
CP MAX/MIN 
ON/UP 

R/C Q A QQ 0 C Q D ь 1 » |2 |S |7 

V C C =PIN 16 
GND = PIN 8 
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Up/Down Decade Counter 7J,LSl90 
Figure 10 

Two outputs are available to perform the cascading 
function: ripple clock and maximum/minimum 
count. The latter output produces a high level output 
pulse with a duration approximately equal to one 
complete cycle of the clock when the counter 
overflows or underflows. The ripple clock output 
produces a low-level output pulse equal in width to 
the low-level portion of the clock input when an 
overflow or underflow condition exists. The counters 
are cascaded by feeding the ripple clock output to the 
enable input of the succeeding counter if parallel 
clocking is used, or to the clock input if parallel enabl
ing is used. The maximum/minimum count output 
can be used to accomplish look-ahead for high-speed 
operation. 

2.8 Decade Counter 74LS90 (Refer 
to table 8.) 

The 74LS90 decade counter is a high-speed, 
monolithic decade counter consisting of four dual-
rack, master-slave flip-flops internally inter
connected to provide a divide-by-2 counter and a 
divide-by-5 counter. Gated direct reset lines are 
provided to inhibit count inputs and return all out
puts to a logical 0 or to a binary coded decimal (bed) 
count of 9. As the output from flip-flop A is not inter
nally connected to the succeeding stages, the count 
may be separated in three independent count modes. 

a. When used as a binary coded decimal decade 
counter, the BD input must be externally con
nected to the A output. The A input receives the in
coming count, and a count sequence is obtained in 
accordance with the bed count sequence in table 8. 
In addition to a conventional 0 reset, inputs are 
provided to reset a bed 9 count for nine's comple
ment decimal applications. 

b. If a symmetrical divide-by-10 count is desired for 
frequency synthesizers or other applications re
quiring division of a binary count by a power of 10, 
the D output must be externally connected to the 
A input. The input count is then applied at the BD 
input and a divide-by-10 square wave is obtained 
at output A. 

c. For operation as a divide-by-2 counter and divide-
by-5 counter, no external interconnections are re
quired. Flip-flop A is used as a binary element for 
the divide-by-2 function. The BD input is used to 
obtain binary divide-by-5 operation at the В, C, 
and D outputs. In this mode, the two counters 
operate independently; however, all four flip-flops 
are reset simultaneously. 



Table 8. Decade Counter 74LS90, Logic Truth Table. LOGIC SYMBOL 

* B C D C O U N T S E Q U E N C E 

C O U N T O U T P U T 

в 

0 
0 
1 
1 
0 
0 
1 
1 
0 
0 

0 
1 
0 
1 
0 
1 
0 
1 
0 
1 

• • R E S E T / C O U N T 

R E S E T I N P U T S 

0 ( 1 ) 

1 
1 
X 
X 
0 
0 
X 

0 ( 2 ) 

1 
1 
X 
0 
X 
X 
0 

R, 
9 ( 1 ) 

0 
X 
1 
X 
0 
X 
0 

9 ( 2 ) 

X 
0 
1 
0 
X 
0 
X 

O U T P U T 

D 

0 0 
0 0 
1 0 
Count 
Count 
Count 
Count 

•Output A c o n n e c t e d to input B D f o r B C D c o u n t . 
• • X i n d i c a t e s that e i t h e r a l o g i c a l 1 o r a l o g i c a l 

0 m a y b e p r e s e n t . 

2.9 Dual D-Type Flip-Flop With Preset and 
Clear 74LS74 (Refer to table 9.) 

The 74LS74 consists of dual high-speed D-type flip-
flops. Information on the D input is transferred to the 
Q output on the positive-going edge of the clock pulse. 
Clock triggering occurs at a voltage level of the clock 
pulse and is not directly related to the transition time 
of the positive-going pulse. When the clock input is at 
either high or low level, the D-input signal has no 
effect. 

3. TESTING/TROUBLESHOOTING 
PROCEDURES 

3.1 Test Equipment and Power 
Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the synthesizer decade are 
listed in the maintenance section of this instruction 
book. 

TP5-2326-012 

Decade Counter 7I,LS90 
Figure 11 

3.2 Testing 

The test procedures in table 10 check total perfor
mance of the synthesizer decade. These test 
procedures permit isolation of a fault to a specific 
component or circuit when the results are used with 
the schematic to circuit trace the fault. 

V C C CLR 2D ?CK » R 20 2 0 

I 

CLR 

l _ J _ _ _ _ _ _ 
1 ID 1CK 1PR 1Q 1С GND 

т р . - г з г 7 - о ч 

Dual D-Type Flip-Flop With Preset and Clear 7J>LS74 
Figure 12 

Table 9. Dual D-Type Flip-Flop With Preset and 
Clear 7iLS74, Logic Truth Table. 

I N P U T S O U T P U T S 

P R E S E T C L E A R C L O C K D Q Q 

L H X X H L 
H L X X L H 
L L X X •H * H 
H H t H H L 
H H t L L H 
H H L X Q o Q o 

H = h igh l e v e l ( s t e a d y s tate) 
L = low l e v e l ( s t e a d y s t at e ) 
X = i r r e l e v a n t 
f = t r a n s i t i o n f r o m low to high l e v e l 
Q o = the l e v e l of Q b e f o r e the i n d i c a t e d input c o n 

d i t i o n s w e r e e s t a b l i s h e d . 
• T h i s c o n f i g u r a t i o n i s n o n s t a b l e ; that i s , it w i l l 

not p e r s i s t w h e n p r e s e t and c l e a r inputs r e t u r n to 
t h e i r i n a c t i v e (high) l e v e l . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

1 . Setup a . R e m o v e top c o v e r of the u n i t c o n t a i n i n g 
the s y n t h e s i z e r d e c a d e that i s to be 
t e s t e d . 

b . R e m o v e c o v e r f r o m the s y n t h e s i z e r 
s e c t i o n of the u n i t . 

c . R e m o v e s y n t h e s i z e r d e c a d e and i n s t a l l 
it o n an e x t e n d e r c a r d and p l a c e it in 
the u n i t . 

d . S e t u n i t L I N E S E L E C T O R s w i t c h to 
1 1 5 V . 

e . C o n n e c t u n i t to 1 1 5 - V a c p o w e r s o u r c e 
and s e t p o w e r o n . 

f. M e a s u r e d c v o l t a g e f r o m P l - 2 0 and P l - 2 
to P l - 6 ( g r o u n d ) . 

g . M e a s u r e dc v o l t a g e f r o m P l - 1 0 to 
P l - 6 ( g r o u n d ) . 

+ 5 . 2 ± 0 . 2 V d c . 

N L T + 1 9 . 5 V d c , 
N M T + 2 0 . 8 V d c . 

C h e c k u n i t s y n t h e s i z e r 
v o l t a g e r e g u l a t o r . 

C h e c k u n i t s y n t h e s i z e r 
v o l t a g e r e g u l a t o r . 

2 . 1 0 0 - k H z d e c a d e 
6 2 3 - 2 0 8 0 - 0 0 1 

(Cont) 

[ Note | 

C R 1 , C R 2 , C R 3 , and C R 4 a r e l o c a t e d 
u n d e r m e t a l c a n s h i e l d s . T h e s e 
s h i e l d s m u s t b e in p l a c e d u r i n g t e s t 
ing and a d j u s t m e n t s . R e f e r to 
f i g u r e 1 3 f o r t e s t p o i n t l o c a t i o n s on 
the r e a r of the s y n t h e s i z e r d e c a d e . 

a . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
h i g h r e f e r e n c e input b e t w e e n P l - 1 4 and 
P l - 4 ( g r o u n d ) . 

b . Set F R E Q U E N C Y K H Z c o n t r o l on f r o n t 
p a n e l to 0 9 9 0 0 . 0 0 (or 0 9 9 0 0 . 0 ) . 

c . M e a s u r e the dc v o l t a g e at the c a t h o d e 
end of C R 3 - C R 4 . ( R e f e r to n o t e and 
c h a r t at end of t e s t 2 f o r v o l t a g e s and 
output f r e q u e n c i e s at d i f f e r e n t 1 0 0 - k H z 
s e t t i n g s . ) 

d . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e 
the output b e t w e e n P l - 1 and P l - 1 1 
( g r o u n d ) . 

8 0 0 ± 5 0 k H z . N o t e 
a c t u a l f r e q u e n c y . 

1 0 . 0 ± 0 . 1 V d c . 

9 4 0 ± 5 k H z . ( A c t u a l 
should e q u a l 9 3 5 k H z 
p l u s o n e - t e n t h of the 
d i f f e r e n c e b e t w e e n 
8 5 0 k H z and the 
a c t u a l f r e q u e n c y in 
s t e p a . ) 

C h e c k unit 1 0 - k H z 
d e c a d e . 

A d j u s t L 9 f o r 1 0 . 0 
± 0 . 1 V d c . If L 9 
a d j u s t m e n t d o e s not 
c o r r e c t the p r o b l e m , 
c h e c k Q 4 , Q 5 , and 
a s s o c i a t e d c i r c u i t . 

A d j u s t L 7 f o r a c t u a l 
f r e q u e n c y r e q u i r e d 
with 1 .5 V dc at a n o d e 
end of C R 1 - C R 2 . If 
L 7 a d j u s t m e n t d o e s 
not c o r r e c t t h e 
p r o b l e m , c h e c k Q l , 
Q 2 , and a s s o c i a t e d 
c i r c u i t s . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

2 . (Cont) e . M e a s u r e the d c v o l t a g e at the a n o d e end 
of C R 1 - C R 2 . 

1 .5 ± 0 . 5 V d c . S a m e a s s t e p d . 

f. N o t e the dc v o l t a g e at the a n o d e end of 
the a n o d e end of C R 1 - C R 2 w h i l e m o v i n g 
the 1 0 0 - k H z f r e q u e n c y c o n t r o l f r o m 9 
d o w n to 0 . 

N L T 1 .0 V dc and 
N M T 2 . 0 V d c at any 
f r e q u e n c y c o n t r o l 
s e t t i n g . 

A d j u s t L 7 s o that a l l 
s e t t i n g s f a l l into the 
1 . 0 - to 2 . 0 - V d c 
r e a d i n g . 

g . Set F R E Q U E N C Y K H Z c o n t r o l on f r o n t 
p a n e l to 0 9 0 0 0 . 0 0 (or 0 9 0 0 0 . 0 ) . 

h . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e 
the h i g h r e f e r e n c e input b e t w e e n P l - 1 4 
and P l - 4 ( g r o u n d ) . 

8 5 0 ± 0 . 5 k H z . C h e c k unit 1 0 - k H z 
d e c a d e . 

i . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e 
the output b e t w e e n P l - 1 and P l - 1 1 
( g r o u n d ) . 

1 0 3 5 ± 0 . 5 k H z . C h e c k U l l , U 1 2 , U 1 3 , 
and a s s o c i a t e d 
c i r c u i t s . 

]'• S e t F R E Q U E N C Y K H Z c o n t r o l on f r o n t 
p a n e l to 0 9 9 0 0 . 0 0 (or 0 9 9 0 0 . 0 ) . 

k . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
output b e t w e e n P l - 1 and P l - 1 1 ( g r o u n d ) . 

9 4 5 ± 0 . 5 k H z . C h e c k U l l , U 1 2 , U 1 3 , 
and a s s o c i a t e d 
c i r c u i t s . 

1. M e a s u r e the d c v o l t a g e at P l - 1 2 to 
g r o u n d . 

N L T + 3 . 5 V d c . 

| Note | 

R C V F A U L T , 
E X C T R F A U L T , 
o r R / E F A U L T 
i n d i c a t o r l ight ing 
i n d i c a t e s that 
r e s u l t of s t e p m 
i s s a t i s f a c t o r y . 

C h e c k U 3 , U 8 , U 9 , 
and U 1 0 . 

m G r o u n d P l - 5 w h i l e not ing the v o l t a g e 
at P l - 1 2 . 

N M T 0 . 5 V d c . C h e c k U 6 , U 7 , U 8 , 
U 9 , and U 1 0 . 

n . R e m o v e P l - 5 g r o u n d . 

o . S e t f r o n t - p a n e l P W R s w i t c h off . 

d R e m o v e 1 0 - k H z d e c a d e f r o m unit u n d e r 
t e s t . 

q- S e t f r o n t - p a n e l P W R s w i t c h o n . 

r . M e a s u r e the d c v o l t a g e at P l - 1 2 to 
g r o u n d . 

N M T 0 . 5 V d c . C h e c k U I , U 2 . U 3 , 
and U 1 0 . 

(Cont) s . S e t f r o n t - p a n e l P W R s w i t c h off . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

2 . (Cont) t . R e p l a c e 1 0 - k H z d e c a d e in u n i t u n d e r 
t e s t . 

Note 

T h e f o l l o w i n g c h a r t i s s h o w n with an input f r e q u e n c y of 8 5 0 ± 5 k H z . T h e a c t u a l output 
f r e q u e n c y with any input f r e q u e n c y c a n b e d e t e r m i n e d u s i n g the f o l l o w i n g f o r m u l a . 

A F = L F - 1 0 k H z + 
8 5 0 k H z - I F  

1 0 

A F = a c t u a l output f r e q u e n c y a t P l - 1 . 

L F = output f r e q u e n c y l i s t e d in c h a r t f o r a s s o c i a t e d 1 0 0 - k H z f r e q u e n c y d i g i t . 

I F = a c t u a l input f r e q u e n c y . 

1 0 0 - k H z 
F R E Q D I G I T 

C R 3 - C R 4 
D C V O L T A G E 

F R E Q O U T P U T 
P l - 1 (kHz) 

9 1 0 . 0 0 ± 0 . 1 9 4 5 ± 0 . 5 
8 * 1 0 . 3 0 9 5 5 ± 0 . 5 
7 • 1 0 . 5 5 9 6 5 ± 0 . 5 
6 • 1 0 . 8 5 9 7 5 ± 0 . 5 
5 • 1 1 . 1 5 9 8 5 ± 0 . 5 
4 • 1 1 . 4 0 9 9 5 ± 0 . 5 
3 • 1 1 . 7 0 1 0 0 5 ± 0 . 5 
2 • 1 1 . 9 5 1 0 1 5 ± 0 . 5 
1 • 1 2 . 2 5 1 0 2 5 ± 0 . 5 
0 • 1 2 . 5 0 1 0 3 5 ± 0 . 5 

Note | 

T a b l e s h o w n with an input f r e q u e n c y of 8 5 0 ± 5 k H z 
[ f r o n t - p a n e l F R E Q U E N C Y K H Z s e t t i n g of 0 9 X 0 0 . 0 0 
(or 0 9 X 0 0 . 0 ) ] . 

• R e f e r e n c e v o l t a g e o n l y . V o l t a g e s w i l l v a r y f r o m 
b o a r d to b o a r d . 

3 . 1 0 - k H z d e c a d e 
6 2 3 - 2 0 8 0 - 0 0 2 

(Cont) 

Note 

C R 1 , C R 2 , C R 3 , and C R 4 a r e l o c a t e d 
u n d e r m e t a l c a n s h i e l d s . T h e s e s h i e l d s 
m u s t b e in p l a c e d u r i n g t e s t i n g and 
a d j u s t m e n t s . R e f e r to f i g u r e 1 3 f o r * 
t e s t p o i n t l o c a t i o n s on the r e a r of the 
s y n t h e s i z e r d e c a d e . 

U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e 
the h igh r e f e r e n c e input b e t w e e n P l - 1 4 
and P l - 4 ( g r o u n d ) . 

Set F R E Q U E N C Y K H Z c o n t r o l on f r o n t 
p a n e l to 0 9 9 9 0 . 0 0 (or 0 9 9 9 0 . 0 ) . 

6 5 0 ± 5 0 k H z . N o t e 
a c t u a l f r e q u e n c y . 

C h e c k unit 1-
d e c a d e . 

k H z 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

3 . (Cont) c . M e a s u r e the d c v o l t a g e at the c a t h o d e 
end of C R 3 - C R 4 ( r e f e r to n o t e and c h a r t 
at end of t e s t 3 f o r v o l t a g e s and output 
f r e q u e n c i e s at d i f f e r e n t 1 0 - k H z s e t t i n g s ) . 

1 0 . 4 5 ± 0 . 1 V d c . A d j u s t L 9 f o r 1 0 . 0 0 
± 0 . 1 V d c . If L9 
a d j u s t m e n t d o e s not 
c o r r e c t the p r o b l e m , 
c h e c k Q 4 , Q 5 , and 
a s s o c i a t e d c i r c u i t . 

d . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e 
the output b e t w e e n P l - 1 and P l - 1 1 
( g r o u n d ) . 

7 5 5 ± 5 k H z . ( A c t u a l 
should e q u a l 7 5 0 k H z 
p l u s o n e - t e n t h of the 
d i f f e r e n c e b e t w e e n 
7 0 0 k H z and the 
a c t u a l f r e q u e n c y in 
s t e p a . ) 

A d j u s t L 7 for a c t u a l 
f r e q u e n c y r e q u i r e d 
w i t h 1 .5 V dc at a n o d e 
end of C R 1 - C R 2 . If 
L 7 a d j u s t m e n t d o e s 
not c o r r e c t the 
p r o b l e m , c h e c k Q l , 
Q 2 , and a s s o c i a t e d 
c i r c u i t s . 

e . M e a s u r e the dc v o l t a g e at the anode 
end of C R 1 - C R 2 . 

1 .5 ± 0 . 5 V d c . S a m e a s s t e p d . 

N o t e the dc v o l t a g e of the a n o d e end of 
C R 1 - C R 2 w h i l e m o v i n g the 1 0 - k H z 
f r e q u e n c y c o n t r o l f r o m 9 d o w n to 0 . 

N L T 1 .0 V d c and 
N M T 2 . 0 V d c a t a n y 
f r e q u e n c y c o n t r o l 
s e t t i n g . 

A d j u s t L 7 s o that a l l 
s e t t i n g s fa l l into the 
1 . 0 - to 2 . 0 - V d c 
r e a d i n g . 

g . Set F R E Q U E N C Y K H Z c o n t r o l on f r o n t 
p a n e l to 0 9 9 0 0 . 0 0 (or 0 9 9 0 0 . 0 ) . 

h . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e t h e 
h i g h r e f e r e n c e input b e t w e e n P l - 1 4 and 
P l - 4 ( g r o u n d ) . 

7 0 0 ± 0 . 5 k H z . C h e c k unit 1 - k H z 
d e c a d e . 

i . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e 
the output b e t w e e n P l - 1 and p l - 1 1 
( g r o u n d ) . 

8 5 0 ± 0 . 5 k H z . C h e c k U l l , U 1 2 , U 1 3 , 
and a s s o c i a t e d 
c i r c u i t s . 

j - S e t F R E Q U E N C Y K H Z c o n t r o l on f r o n t 
p a n e l to 0 9 9 9 0 . 0 0 (or 0 9 9 9 0 . 0 ) . 

k . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
output b e t w e e n P l - 1 and P l - 1 1 
( g r o u n d ) . 

7 6 0 ± 0 . 5 k H z . C h e c k U l l , U 1 2 , U 1 3 , 
and a s s o c i a t e d 
c i r c u i t s . 

1. M e a s u r e the d c v o l t a g e at P l - 1 2 to 
g r o u n d . 

N L T + 3 . 5 V d c . 

| Note | 

R C V F A U L T , 
E X C T R F A U L T , 
o r R / E F A U L T 
i n d i c a t o r l ight ing 
i n d i c a t e s that 
r e s u l t of s t e p m 
i s s a t i s f a c t o r y . 

C h e c k U 3 , U 8 , U 9 , 
and Ш 0 . 

(Cont) 
m . G r o u n d P l - 5 w h i l e not ing the v o l t a g e 

at P l - 1 2 . 
N M T 0 . 5 V d c . C h e c k U 6 , U 7 , U 8 , 

U 9 , and U 1 0 . 
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3 . (Cont) n . R e m o v e P l - 5 g r o u n d . 

o . Set f r o n t - p a n e l P W R s w i t c h off. 

p . R e m o v e 1 - k H z d e c a d e f r o m u n i t u n d e r 
t e s t . 

q . S e t f r o n t - p a n e l P W R s w i t c h o n . 

r . M e a s u r e the d c v o l t a g e at P l - 1 2 to 
g r o u n d . 

s . Set f r o n t - p a n e l P W R s w i t c h off . 

t . R e p l a c e 1 - K H Z d e c a d e in unit u n d e r 
t e s t . 

N M T 0 . 5 V d c . C h e c k U l , U 2 , U 3 , and 
U 1 0 . 

Note 

T h e f o l l o w i n g c h a r t is s h o w n with an input f r e q u e n c y of 7 0 0 ± 5 k H z . T h e a c t u a l output 
f r e q u e n c y with a n y input f r e q u e n c y c a n b e d e t e r m i n e d u s i n g the f o l l o w i n g f o r m u l a . 

A F L F - l O k H z + 
7 0 0 k H z - EF  

1 0 

A F = a c t u a l output f r e q u e n c y a t P l - 1 . 

L F = output f r e q u e n c y l i s t e d in c h a r t f o r a s s o c i a t e d 1 0 - k H z f r e q u e n c y d i g i t . 

IF = a c t u a l input f r e q u e n c y . 

1 0 - k H z 
F R E Q D I G I T 

C R 3 - C R 4 
D C V O L T A G E 

F R E Q O U T P U T 
P l - 1 (kHz) 

9 1 0 . 0 0 ± 0 . 1 7 6 0 ± 0 . 5 
8 • 1 0 . 3 0 7 7 0 ± 0 . 5 
7 • 1 0 . 5 5 7 8 0 ± 0 . 5 
6 • 1 0 . 8 5 7 9 0 ± 0 . 5 
5 • 1 1 . 1 0 8 0 0 ± 0 . 5 
4 • 1 1 . 4 0 8 1 0 ± 0 . 5 
3 • 1 1 . 7 5 8 2 0 ± 0 . 5 
2 • 1 2 . 0 0 8 3 0 ± 0 . 5 
1 • 1 2 . 3 5 8 4 0 ± 0 . 5 
0 • 1 2 . 6 5 8 5 0 ± 0 . 5 

| Note \ 

T a b l e s h o w n with an input f r e q u e n c y of 7 0 0 ± 5 k H z 
[ f r o n t - p a n e l F R E Q U E N C Y K H Z s e t t i n g of 0 9 9 X 0 . 0 0 
(or 0 9 9 X 0 . 0 ) ] . 

• R e f e r e n c e v o l t a g e o n l y . V o l t a g e s w i l l v a r y f r o m 
b o a r d to b o a r d . 
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4 . 1 - k H z d e c a d e 
6 2 3 - 2 0 8 0 - 0 0 3 

4 . 1 - k H z d e c a d e 
6 2 3 - 2 0 8 0 - 0 0 3 

Note 4 . 1 - k H z d e c a d e 
6 2 3 - 2 0 8 0 - 0 0 3 

C R 1 , C R 2 , C R 3 , and C R 4 a r e l o c a t e d 
u n d e r m e t a l c a n s h i e l d s . T h e s e s h i e l d s 
m u s t b e in p l a c e d u r i n g t e s t i n g and 
a d j u s t m e n t s . R e f e r to f i g u r e 1 3 f o r 
t e s t p o i n t l o c a t i o n s on the r e a r of the 
s y n t h e s i z e r d e c a d e . 

a . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e 
the h igh r e f e r e n c e input b e t w e e n P l - 1 4 
and P l - 4 ( g r o u n d ) . 

5 5 0 ± 5 0 k H z . N o t e 
a c t u a l f r e q u e n c y . 

C h e c k unit 1 0 0 - k H z 
d e c a d e . 

b . S e t F R E Q U E N C Y K H Z c o n t r o l on f r o n t 
p a n e l to 0 9 9 9 9 . 0 0 (or 0 9 9 9 9 . 0 ) . 

c . M e a s u r e the d c v o l t a g e at the c a t h o d e 
end of C R 3 - C R 4 ( r e f e r to n o t e and 
c h a r t at end of t e s t 4 f o r v o l t a g e s and 
output f r e q u e n c i e s a t d i f f e r e n t 1 - k H z 
s e t t i n g s ) . 

1 0 . 0 ± 0 . 1 V d c . A d j u s t I D f o r 1 0 . 0 
± 0 . 1 V d c . If L 9 
a d j u s t m e n t d o e s n o t 
c o r r e c t the p r o b l e m , 
c h e c k Q 4 , Q 5 , and 
a s s o c i a t e d c i r c u i t . 

Q,
 U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e 

the output b e t w e e n P l - 1 and P l - 1 1 
( g r o u n d ) . 

6 0 5 ± 5 k H z . ( A c t u a l 
s h o u l d e q u a l 6 0 0 k H z 
p l u s o n e - t e n t h of the 
d i f f e r e n c e b e t w e e n 
6 1 0 k H z and the 
a c t u a l f r e q u e n c y in 
s t e p a . ) 

A d j u s t L 7 f o r a c t u a l 
f r e q u e n c y r e q u i r e d 
w i t h 1 .5 V d c at a n o d e 
end of C R 1 - C R 2 . If 
L 7 a d j u s t m e n t d o e s 
n o t c o r r e c t the 
p r o b l e m , c h e c k Q l , 
Q 2 , and a s s o c i a t e d 
c i r c u i t s . 

e . M e a s u r e the d c v o l t a g e at the a n o d e end 
of C R 1 - C R 2 . 

1 .5 ± 0 . 5 V d c . S a m e a s s t e p d . 

f. N o t e the dc v o l t a g e a t the a n o d e end of 
C R 1 - C R 2 w h i l e m o v i n g the 1 - k H z f r e 
q u e n c y c o n t r o l f r o m 9 d o w n to 0 . 

N L T 1 .0 V d c and 
N M T 2 . 0 V d c at any 
f r e q u e n c y c o n t r o l 
s e t t i n g . 

A d j u s t L 7 s o that a l l 
s e t t i n g s f a l l into the 
1 . 0 - to 2 . 0 - V 
r e a d i n g . 

g- Set F R E Q U E N C Y K H Z c o n t r o l o n f r o n t 
p a n e l to 0 9 9 9 0 . 0 0 (or 0 9 9 9 0 . 0 ) . 

h . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e 
the h igh r e f e r e n c e input b e t w e e n P l - 1 4 
and P l - 4 ( g r o u n d ) . 

6 0 0 ± 0 . 5 k H z . C h e c k unit 1 0 0 - k H z 
d e c a d e . 

i . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
output b e t w e e n P l - 1 and P l - 1 1 ( g r o u n d ) . 

7 0 0 ± 0 . 5 k H z . C h e c k U l l , U 1 2 , U 1 3 , 
and a s s o c i a t e d 
c i r c u i t s . 

(Cont ) 
j - Set F R E Q U E N C Y K H Z c o n t r o l on f r o n t 

p a n e l to 0 9 9 9 9 . 0 0 (or 0 9 9 9 9 . 0 ) . 
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4 . (Cont) k . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
output b e t w e e n P l - 1 and P l - 1 1 ( g r o u n d ) . 

6 1 0 ± 0 . 5 k H z . C h e c k U l l , U 1 2 , U 1 3 , 
and a s s o c i a t e d 
c i r c u i t s . 

1. M e a s u r e the d c v o l t a g e a t P l - 1 2 to 
g r o u n d . 

N L T + 3 . 5 V d c . 

| Note | 

R C V F A U L T , 
E X C T R F A U L T , 
o r R / E F A U L T 
i n d i c a t o r l i g h t i n g 
i n d i c a t e s that 
r e s u l t of s t e p m i s 
s a t i s f a c t o r y . 

C h e c k U 3 , U 8 , U 9 , 
and U 1 0 . 

m . G r o u n d P l - 5 w h i l e not ing the v o l t a g e 
at P l - 1 2 . 

N M T 0 . 5 V d c . C h e c k U 6 , U 7 , U 8 , 
U 9 , and U 1 0 . 

n . R e m o v e P l - 5 g r o u n d . 

o . Set f r o n t - p a n e l P W R s w i t c h off . 

p . R e m o v e d e c a d e in 1 0 0 - H z s l o t ( A 1 8 ) 
f r o m unit u n d e r t e s t . 

q . Set f r o n t - p a n e l P W R s w i t c h o n . 

r . M e a s u r e the dc v o l t a g e at P l - 1 2 to 
g r o u n d . 

N M T 0 . 5 V d c . C h e c k U l , U 2 , U 3 , 
and U 1 0 . 

s . Set f r o n t - p a n e l P W R s w i t c h off . 

t . R e p l a c e d e c a d e in 1 0 0 - H z s l o t ( A 1 8 ) in 
u n i t u n d e r t e s t . 

Note | 

T h e f o l l o w i n g c h a r t i s s h o w n with an input f r e q u e n c y of 6 0 0 ± 5 k H z . T h e a c t u a l output 
f r e q u e n c y with a n y input f r e q u e n c y c a n be d e t e r m i n e d u s i n g the f o l l o w i n g f o r m u l a . 

A F = L F - l O k H z + 6 0 0 k H z - IF _ 

A F = a c t u a l output f r e q u e n c y at P l - 1 . 

L F = output f r e q u e n c y l i s t e d in c h a r t f o r a s s o c i a t e d 1 - k H z f r e q u e n c y d i g i t . 

(Cont) IF = actual input f r e q u e n c y . 
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4 . (Cont) 

1 - k H z 
F R E Q D I G I T 

C R 3 - C R 4 
D C V O L T A G E 

F R E Q O U T P U T 
P l - 1 (kHz) 

CO
 

1 0 . 0 0 ± 0 . 1 6 1 0 ± 0 . 5 
8 • 1 0 . 4 0 6 2 0 ± 0 . 5 
7 • 1 0 . 8 5 6 3 0 ± 0 . 5 CD • 1 1 . 2 5 6 4 0 ± 0 . 5 
5 • 1 1 . 7 0 6 5 0 ± 0 . 5 
4 • 1 2 . 1 0 6 6 0 ± 0 . 5 CO • 1 2 . 5 5 6 7 0 ± 0 . 5 
2 • 1 2 . 9 5 6 8 0 ± 0 . 5 
1 • 1 3 . 4 0 6 9 0 ± 0 . 5 
0 • 1 3 . 8 0 7 0 0 ± 0 . 5 

| Note | 

T a b l e s h o w n with an input f r e q u e n c y of 6 0 0 ± 5 k H z 
[ f r o n t - p a n e l F R E Q U E N C Y K H Z s e t t i n g of O 9 9 9 X . O 0 
(or 0 9 9 9 X . 0 ) ] . 

• R e f e r e n c e v o l t a g e o n l y . V o l t a g e s w i l l v a r y f r o m 
b o a r d to b o a r d . 

1 0 0 / 1 0 - H z 
d e c a d e 
6 2 3 - 2 0 8 0 - 0 0 4 

(Cont) 

Note 

C R 1 , C R 2 , C R 3 , and C R 4 a r e l o c a t e d 
u n d e r m e t a l c a n s h i e l d s . T h e s e 
s h i e l d s m u s t b e in p l a c e d u r i n g t e s t 
ing and a d j u s t m e n t s . R e f e r to 
f i g u r e 1 3 f o r t e s t - p o i n t l o c a t i o n s on 
the r e a r of the s y n t h e s i z e r d e c a d e . 

U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
h igh r e f e r e n c e input b e t w e e n P l - 1 4 and 
P l - 4 ( g r o u n d ) . 

If d e c a d e i n s t a l l e d in 1 0 0 - H z s l o t ( A 1 8 ) , 
s e t F R E Q U E N C Y K H Z c o n t r o l to 
0 9 9 9 9 . 9 0 (or 0 9 9 9 9 . 9 ) . 

If d e c a d e i n s t a l l e d in 1 0 - H z s l o t ( A 1 7 ) , 
s e t F R E Q U E N C Y K H Z c o n t r o l to 
0 9 9 9 9 . 9 9 . 

M e a s u r e the d c v o l t a g e at the c a t h o d e 
end of C R 3 - C R 4 ( r e f e r to n o t e and c h a r t 
at end of t e s t 5 f o r v o l t a g e s and output 
f r e q u e n c i e s at d i f f e r e n t 1 0 0 - o r 1 0 - H z 
s e t t i n g s ) . 

5 5 0 ± 5 0 k H z . N o t e 
a c t u a l f r e q u e n c y . 

C h e c k unit 1 0 - H z 
d e c a d e o r end d e c a d e . 

9 . 5 ± 0 . 1 V d c . A d j u s t L 9 for 9 . 5 
± 0 . 1 V d c . If L9 
a d j u s t m e n t d o e s not 
c o r r e c t the p r o b l e m , 
c h e c k Q 4 , Q 5 , and 
a s s o c i a t e d c i r c u i t . 
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5 . (Cont) d . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
output b e t w e e n P l - 1 and P l - 1 1 ( g r o u n d ) . 

5 1 5 ± 5 k H z . ( A c t u a l 
s h o u l d e q u a l 5 1 0 k H z 
p l u s o n e - t e n t h of the 
d i f f e r e n c e b e t w e e n 
6 0 0 k H z and the 
a c t u a l f r e q u e n c y in 
s t e p a . ) 

A d j u s t L 7 f o r a c t u a l 
f r e q u e n c y r e q u i r e d 
with 1 .5 V dc at a n o d e 
end of C R 1 - C R 2 . If 
L 7 a d j u s t m e n t d o e s 
not c o r r e c t the 
p r o b l e m , c h e c k Q l , 
Q 2 , and a s s o c i a t e d 
c i r c u i t s . 

e . M e a s u r e the d c v o l t a g e at the a n o d e 
end of C R 1 - C R 2 . 

1 .5 ± 0 . 5 V d c . S a m e a s s t e p d . 

f. N o t e the dc v o l t a g e a t the a n o d e end 
of C R 1 - C R 2 w h i l e m o v i n g the 1 0 0 - o r 
1 0 - H z f r e q u e n c y c o n t r o l f r o m 9 d o w n 
to 0 ( C h a n g e 1 0 0 - H z c o n t r o l if i n s t a l l e d 
a s 1 0 0 - H z d e c a d e o r 1 0 - H z c o n t r o l if 
i n s t a l l e d a s 1 0 - H z d e c a d e ) . 

N L T 1 .0 V dc and 
N M T 2 . 0 V d c a t any 
f r e q u e n c y c o n t r o l 
s e t t i n g . 

A d j u s t L 7 s o that a l l 
s e t t i n g s f a l l into the 
1 . 0 - to 2 . 0 - V dc 
r e a d i n g . 

g . If d e c a d e i n s t a l l e d in 1 0 0 - H z s l o t ( A 1 8 ) , 
s e t F R E Q U E N C Y K H Z c o n t r o l on f r o n t 
p a n e l to 0 9 9 9 9 . 0 0 (or 0 9 9 9 9 . 0 ) . 

If d e c a d e i n s t a l l e d in 1 0 - H z s l o t , s e t 
F R E Q U E N C Y K H Z c o n t r o l on f r o n t 
p a n e l to 0 9 9 9 9 . 9 0 . 

h . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
h igh r e f e r e n c e input b e t w e e n P l - 1 4 and 
P I - 4 ( g r o u n d ) . 

6 0 0 ± 0 . 5 k H z . C h e c k unit 1 0 - H z 
d e c a d e o r end d e c a d e . 

i . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
output b e t w e e n P l - 1 and P l - 1 1 ( g r o u n d ) . 

6 0 0 ± 0 . 5 k H z . C h e c k U l l , U 1 2 , U 1 3 , 
and a s s o c i a t e d 
c i r c u i t s . 

j . If d e c a d e i n s t a l l e d in 1 0 0 - H z s l o t ( A 1 8 ) , 
s e t F R E Q U E N C Y K H Z c o n t r o l on f ront 
p a n e l to 0 9 9 9 9 . 9 0 (or 0 9 9 9 9 . 9 ) . 

If d e c a d e i n s t a l l e d in 1 0 - H z s l o t ( A 1 8 ) , 
s e t F R E Q U E N C Y K H Z c o n t r o l on f r o n t 
p a n e l to 0 9 9 9 9 . 9 9 . 

k . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
output b e t w e e n P l - 1 and P l - 1 1 ( g r o u n d ) . 

5 1 0 ± 0 . 5 k H z . C h e c k U l l , U 1 2 , U 1 3 , 
and a s s o c i a t e d 
c i r c u i t s . 

1. M e a s u r e the dc v o l t a g e at P l - 1 2 to 
g r o u n d . 

N L T + 3 . 5 V d c . 

| Note \ 

R C V F A U L T , 
E X C T R F A U L T , 
o r R / E F A U L T 
i n d i c a t o r l ight ing 
i n d i c a t e s that 
r e s u l t of s t e p m 
i s s a t i s f a c t o r y . 

C h e c k U 3 , U 8 , U 9 , 
and U 1 0 . 

(Cont) 
m . G r o u n d P l - 5 w h i l e not ing the v o l t a g e 

at P l - 1 2 . 
N M T 0 .5 V d c . C h e c k U 6 , U 7 , U 8 , 

U 9 , and U 1 0 . 
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5 . (Cont) n . R e m o v e P l - 5 g r o u n d . 

o . Set f r o n t - p a n e l P W R s w i t c h off . 

p . If t e s t i n g d e c a d e i n s t a l l e d in 1 0 0 - H z 
s l o t ( A 1 8 ) , r e m o v e d e c a d e in 1 0 - H z 
( A 1 7 ) s l o t f r o m u n i t u n d e r t e s t . 

If t e s t i n g d e c a d e i n s t a l l e d in 1 0 - H z s l o t 
( A 1 7 ) , r e m o v e end d e c a d e f r o m unit 
u n d e r t e s t . 

q . Set f r o n t - p a n e l P W R s w i t c h o n . 

r . M e a s u r e the dc v o l t a g e at P l - 1 2 to 
g r o u n d . 

s . S e t f r o n t - p a n e l P W R s w i t c h off . 

t . R e p l a c e d e c a d e that w a s r e m o v e d in 
s t e p p . 

T h e f o l l o w i n g c h a r t is s h o w n with an input f r e q u e n c y of 6 0 0 ± 5 k H z . T h e a c t u a l output 
f r e q u e n c y with any input f r e q u e n c y c a n b e d e t e r m i n e d u s i n g the f o l l o w i n g f o r m u l a . 

N M T 0 . 5 V d c . C h e c k U I , U 2 , U 3 , 
and U 1 0 . 

A F 

A F 

L F 

I F 

L F - 1 0 k H z + 
6 0 0 k H z - IF  

10 

a c t u a l output f r e q u e n c y at P l - 1 . 

output f r e q u e n c y l i s t e d in c h a r t f o r a s s o c i a t e d 1 0 0 - o r 1 0 - H z f r e q u e n c y d i g i t , 

a c t u a l input f r e q u e n c y . 

* 1 0 0 / 1 0 - H z C R 3 - C R 4 F R E Q O U T P U T 
F R E Q D I G I T D C V O L T A G E P l - 1 (kHz) 

9 1 0 . 0 ± 0 . 1 5 1 0 ± 0 . 5 

CO
 

• • 1 0 . 5 5 2 0 ± 0 . 5 
7 • • 1 1 . 0 5 3 0 ± 0 . 5 
6 • • 1 1 . 5 5 4 0 ± 0 . 5 
5 • • 1 2 . 0 5 5 0 ± 0 . 5 
4 • • 1 2 . 5 5 6 0 ± 0 . 5 
3 • • 1 3 . 0 5 7 0 ± 0 . 5 
2 • • 1 3 . 5 5 8 0 ± 0 . 5 
1 • • 1 4 . 0 5 9 0 ± 0 . 5 
0 • • 1 4 . 5 6 0 0 ± 0 . 5 

*If d e c a d e i n s t a l l e d in 1 0 0 - H z ( A 1 8 ) s l o t , 1 0 0 - H z 
f r e q u e n c y d i g i t p o s i t i o n . BE d e c a d e i n s t a l l e d in 1 0 - H z 
( A 1 7 ) s l o t , 1 0 - H z f r e q u e n c y d i g i t p o s i t i o n . 

• • R e f e r e n c e v o l t a g e o n l y . V o l t a g e s wi l l v a r y f r o m 
b o a r d to b o a r d . 

Note 

T a b l e s h o w n with an input f r e q u e n c y of 6 0 0 ± 5 k H z . 
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4. ALIGNMENT/ADJUSTMENT 

4.1 L7 and L9 Selection, and Decade Strapping 

Note 

L7 and L9 can be replaced only by removing 
the metal cans that cover them. In emergen
cy repairs L7, L9, and strapping can be 
changed on any synthesizer decade 623-2080-
( ) to make the required decade (100 kHz, 10 
kHz, 1 kHz, or 100/10 Hz). When L7, L9, and 
straps are installed as follows, the indicated 
decade is constructed. Testing and ad
justments must be made to ensure proper 
operation. 

4.1.1 100-kHz Decade 623-2080-001 

a. Install L7, 6.75 to 11.25 дН, (242-0441-030). 
b. Install L9, 6.75 to 11.25 цН, (242-0441-030). 
c. Strap A to 1 and В to 2. 

4.1.2 10-kHz Decade 623-2080-002 

a. Install L7, 6.75 to 11.25 M H, (242-0441-030). 
b. Install L9, 12.0 to 18.0 цН, (242-0441-040). 
c. Strap В to 2 and С to 1. 

4.1.3 1-kHz Decade 623-2080-003 

a. Install L7, 12.0 to 18.0 дН, (242-0441-040). 
b. Install L9, 20.8 to 31.2 дН, (242-0441-050). 
c. Strap В to 2 and 1 to 2. 

4.1.4 100/Ю-Hz Decade 623-2080-004 

a. Install L7, 20.8 to 31.2 цН, (242-0441-050). 
b. Install L9, 20.8 to 31.2 M H, (242-0441-050). 
c. Strap В to 2 and 1 to 2. 

4.2 Adjustment of L7 and L9 

Note 

If either L7 or L9 is replaced, both must be 
adjusted. Metal can shields must be installed 
before making these adjustments. 

Refer to table 8. Perform the test procedures 
applicable to the associated decade. 

a. For L7 and L9 adjustment in 100-kHz decade, per
form test 2, steps a through d. 

b. For L7 and L9 adjustment in 10-kHz decade, per
form test 3, steps a through d. 

c. For L7 and L9 adjustment in 1-kHz decade, per
form test 4, steps a through d. 

d. For L7 and L9 adjustment in 100/10-Hz decade, 
perform test 5, steps a through d. 

5. REPAIR 

Repair of the synthesizer decade is accomplished us
ing the standard planar card repair procedures. Refer 
to the maintenance section of this instruction book 
for planar card repair procedures. 

6. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram (figure 
14). The parts location illustration is a design 
engineering drawing that shows exact component 
placement on the circuit cards. 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion are listed for each reference designator. 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses and on the schematic 
diagram inside an arrow that points at the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is 
listed in the EFFECTIVITY column of the modifica
tion history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

COLLINS 
CIRCUIT C A R D / P A R T L A T E S T 
S U B A S S E M R L Y N U M B E R E F F E C T I V I T Y 

100-kHz synthesizer 623-2080-001 R E V E 
decade 

10-kHz synthesizer 623-2080-002 REV E 
decade 

1-kHz synthesizer 623-2080-003 REV E 
decade 

100 /10-Hz synthesizer 623-2080-004 R E V E 
decade 
Decade circuit card 635-0650-001 R E V К 
Mixer if board 635-0651-001 R E V A 
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POWER AND GROUND CONNECTIONS 

UNLESS OTHERWISE SPECIFIED, RESISTANCE VALUES 
ARE IN OHMS, AND CAPACITANCE VALUES ARE IN 
PICOFARADS. 

LIGHT DASHED LINES INDICATE METAL PARTITIONED 
ENCLOSURES ON PC BOARD. 

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN, FOR 
COMPLETE DESIGNATION PREFIX WITH UNIT AND/OR 
ASSEMBLY DESIGNATION. 

U 140. TYPE 
PWR (V DC) 

U 140. TYPE 
•5 GND 

U1,U3,U6, 
U8.U13 

SN74LS74N 14 7 

U2,U4,U7, 
U9 

N74LS0ON 14 7 

U5 SN74LS90N 5 10 
U10 N74LS20N 14 7 
U11,U12 SN74LS190N 16 8 

U101 F4049BPC 1 

CO 

6 3 5 - 0 4 2 9 SH 1 



PARTS LIST 

REF 
DES DESCRIPTION 

SYNTH 100-kHz DECADE 623-2080-001 
SYNTH 10-kHZ DECADE 623-2080-002 
SYNTH 1 -kHZ DECADE 623-2080-003 
SYNTH 100/10-Hz DECADE 623-2080-004 

MIXER/IF BOARD 
DECADE BOARD 
NOT USED 
COIL, RF, VAR, 6.75-11,25,iH 
COIL, RF. VAR, 12-18цН 
COIL, RF, VAR, 20.8-31 2^H 
NOT USED 
COIL, RF, VAR, 6.75-11.25*iH 
COIL, RF, VAR, 12-18^H 
COIL, RF, VAR, 20.8-31,2(iH 

MIXER/IF BOARD A1 635-0651-001 

CAPACITOR, FXD, ELCTLT. 6.8«F. 10%, 6V 
CAPACITOR, CER DIEL, 0.1 «F, 20%. 50V 
CAPACITOR, FXD, CER DIEL, 0.0VF, 20%, 50V 
CAPACITOR, FXD, MICA DIEL, 330pF, 5%, 100V 
CAPACITOR, FXD, MICA DIEL, 24pF, 5%, 500V 
CAPACITOR, FXD, MICA DIEL, 300pF, 5%, 300V 
CAPACITOR, FXD, MICA DIEL, 10pF, 0.5pF, 500V 
CAPACITOR, FXD, MICA DIEL, 220pF, 5%, 500V 
CAPACITOR, FXD, CER DIEL, O.OVF, 20%, 50V 
CAPACITOR, FXD, CER DIEL. 1000pF, 10%, 200V 
COIL, RF, 100j<H 
TRANSISTOR, 3N187 

RESISTOR, FXD, CMPSN, 0.10MO, 10%, 1/4W 
RESISTOR, FXD, CMPSN. 1KSJ, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 1800, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 10КП, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 100O, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 4700, 10%, 1/4W 
INTEGRATED CKT, F4049BPC 

DECADE BOARD A2 635-0650-001 

SEMICOND DEVICE, MV109 
CAPACITOR, FXD, ELCTLT, 68(iF, 20%, 6V 
CAPACITOR, FXD, MICA DIEL, 100pF, 5%. 500V 
CAPACITOR, FXD, ELCTLT, 68MF, 20%, 6V 
CAPACITOR, FXD, MICA DIEL, 180pF, 5%, 500V 
CAPACITOR. FXD, MICA DIEL, 20pF, 5%, 500V 
CAPACITOR, FXD, MICA DIEL, 220pF, 5%, 500V 
CAPACITOR. FXD, MICA OIEL, 56pF, 5%, 500V 
CAPACITOR, FXD, MICA DIEL, 150pF, 5%, 500V 
CAPACITOR. FXD, CER DIEL, 0.039,.F, 10%, 100V 
CAPACITOR, FXD, CER DIEL, 0.0VF, 20%, SOV 
CAPACITOR, FXD, ELCTLT, 10(iF, 20%, 25 V 
CAPACITOR, FXD, MICA DIEL, 47pF, 5%, 500V 
CAPACITOR, FXD, CER DIEL, O.VF, 20%, 50V 
CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 
CAPACITOR, FXD, CER DIEL, O.OVF, 20%, 50V 
CAPACITOR, FXD. CER DIEL, O.VF, 20%, 50V 
CAPACITOR, FXD, CER DIEL. 1000pF, 10%, 200V 
CAPACITOR, FXD, CER DIEL, O.VF, 20%, 50V 
CAPACITOR, FXD, CER DIEL, O.OVF, 20%, 50V 
CAPACITOR, FXD, CER DIEL, 0.0027,iF, 5%, 100V 
CAPACITOR, FXD, CER DIEL, O.OVF, 20%, 50V 
CAPACITOR, FXD, CER DIEL, O .VF 20%, 50V 
NOT USEO 

CAPACITOR, FXD, CER DIEL, 10O0pF, 10%, 200V 
CAPACITOR, FXD, CER DIEL, O.VF, 20%, 50V 
CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 
CAPACITOR, FXD, MICA DIEL, 47pF, 5%, 500V 
CAPACITOR, FXD, CER DIEL, O.VF, 20%, 50V 
CAPACITOR, FXD, MICA DIEL, 43pF, 5%. 500V 
CAPACITOR, FXD, CER DIEL, 3300pF, 10%. 100V 

A1 
A2 
L1-L6 
L7 
L7 
L7 
L8 
L9 
L9 
L9 

C101 
C102 
C103.C104 
C105 
C106 
C107 
C108 
C109 
C110 
C111.C112 
L101-L104 
Q101 
R101.R102 
R103 
R104 
R105 
R106 
R107 
U101 

CR1-CR4 
CI 
C2, C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C11.C12 
C13 
C14 
C15 
C16 
C17 
C18.C19 
C20 
C21 
C22 
C23 
C24-C29 
C30.C31 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C39 

PARTS LIST (Cont) 

COLLINS USABLE REF COLLINS 
PART NO ON CODE DES DESCRIPTION PART 

A C40 CAPACITOR, FXD, CER DIEL, 220OpF, 10%, 100V 913-3281-160 
В C41 CAPACITOR, FXD, MICA DIEL, 110pF, 5%, 500V 912-3882-000 
С C42 CAPACITOR, FXD, CER DIEL, 2200pF, 10%, 100V 913-3281-160 
D C43-C45 NOT USED 

635-0651-001 
C46.C47 CAPACITOR, FXD, MICA DIEL, 100pF, 5%, 500V 912-3879-000 

635-0651-001 C48 CAPACITOR, FXD, CER DIEL, O.VF, 20%, 50V 913-3279-200 
635-0650-001 L1 COIL, RF, 100/iH 240-2047-000 

242-0441-030 
L2 COIL. RF, ЗЗдН 240-2041-000 

242-0441-030 А,В L3 COIL, RF, 100/iH 240-2047-000 
242-0441-040 С L4 COIL, RF, 2200».H 240-2715-530 
242-0441-050 D L5 COIL, RF, 1800дН 240-2715-520 

242-0441-030 
L6 COIL, RF, 100WH 240-2047-000 

242-0441-030 A L7 NOT USED 
240-2047-000 

242-0441-040 В L8 COIL, RF, ЮОцН 240-2047-000 
242-0441-050 C D L9 NOT USED 

240-2047-000 

L10 COIL, RF, 33»iH 240-2041-000 
L11.L12 COIL, RF, 22,000»iH 240-2715-650 

184-9086-020 
| L13 COIL, RF, 1.5(iH (A1> 240-2025-000 

184-9086-020 Q1 TRANSISTOR, 2N2369A 352-0596-030 
913-3279-200 02-04 TRANSISTOR, 2N918 352-0440-000 
913-3279-110 05 TRANSISTOR, 2N2369A 352-0596-030 
912-3915-000 R1 RESISTOR, FXD, CMPSN, 4.7KO, 10%, 1/4W 745-0773-000 
912-3843-000 R2 RESISTOR, FXD, CMPSN, 1КП, 10%, 1/4W 745-0749-000 
912-3912-000 R3 RESISTOR, FXD, CMPSN, 1.5K1), 10%, 1/4W 745-0755-000 
912-3837-000 R4 RESISTOR. FXD, FILM, 4.22КП, 1%, 1/8W 705-1026-000 
912-3903-000 R5 RESISTOR, FXD, FILM, 715(1,1%, 1/8W 705-0989-000 
913-3279-110 R6 RESISTOR, FXD, CMPSN, 10КП, 10%, 1/4W 745-0785-000 
913-4018-000 R7.R8 RESISTOR, FXD, CMPSN, 270П, 10%, 1/4W 745-0728-000 
240-2047-000 R9 RESISTOR, FXD, CMPSN, 100(2,10%, 1/4W 745-0713-000 
352-J093-010 R10 RESISTOR, FXD, CMPSN, 47KO, 10%, 1 /4W 745-0809-000 
745-0821-000 R11 RESISTOR, FXD, CMPSN, 3.3K0, 10%, 1/4W 745-0767-000 
745-0749-000 R12 RESISTOR, FXD, CMPSN, 2.2KO, 10%, 1/4W 745-0761-000 
745-0722-000 R13 RESISTOR, FXD, CMPSN, 12KO, 10%, 1 /4W 745-0788-000 
745-0785-000 R14 RESISTOR, FXD, CMPSN, 4.7K0, 10%, 1 /4W 745-0773-000 
745-0713-000 R15 RESISTOR, FXD, CMPSN, 2.2K0,10%, 1/4W 745-0761-000 
745-0737-000 R16 RESISTOR, FXD, CMPSN, 4700,10%, 1/4W 745-0737-000 
351-8159-210 R17 RESISTOR, FXD, CMPSN, 2.2KQ. 10%. 1/4W 745-0761-000 

R18 RESISTOR. FXD, CMPSN, 3.3KO, 10%, 1 /4W 745-0767-000 
R19 RESISTOR, FXD, CMPSN, 1000,10%, 1/4W 745-0713-000 
R20 RESISTOR, FXD, CMPSN, 1.2КЙ, 10%, 1/4W 745-0752-000 

922-6124-040 R21.R22 RESISTOR, FXD, CMPSN, 2700,10%, 1/4W 745-0728-000 
184-9102-040 R23 RESISTOR, FXD, CMPSN, 4.7KO, 10%, 1 /4W 745-0773-000 
912-3879-000 R24 RESISTOR, FXD, CMPSN, 47K0,10%, 1/4W 745-0809-000 
184-9102-040 R25 RESISTOR, FXD, CMPSN, 4.7KO, 10%, 1/4W 745-0773-000 
912-3897-000 R26 RESISTOR, FXD, CMPSN, 1КП, 10%, 1/4W 745-0749-000 
912-3841-000 R27 RESISTOR, FXD, CMPSN, 3.9KO, 10%, 1/4W 745-0770-000 
912-3903-000 R28 RESISTOR, FXD, CMPSN, 2.2K0.10%. 1/4W 745-0761-000 
912-3861-000 R29 RESISTOR, FXD, CMPSN, 4.7КЯ, 10%, 1/4W 745-0773-000 
912-3891-000 R30 RESISTOR, FXD, CMPSN, 3.9КЙ, 10%. 1/4W 745-0770-000 
913-5019-390 R31 RESISTOR, FXD, CMPSN, 1KB, 10%, 1/4W 745-0749-000 
913-3279-110 R32 RESISTOR, FXD, CMPSN, 560,10%, 1/4W 745-0704-000 
184-9102-240 U1 INTEGRATED CKT, SN74LS74N 351-1525-040 
912-3856-000 U2 INTEGRATED CKT, N74LS00N 351-1523-110 
913-3279-200 из INTEGRATED CKT, SN74LS74N 351-1525-040 
913-4018-000 U4 INTEGRATED CKT, N74LS00N 351-1523-110 
913-3279-110 U5 INTEGRATED CKT, SN74LS90N 351-1636-010 
913-3279-200 U6 INTEGRATED CKT, SN74LS74N 351-1525-040 
913-4018-000 U7 INTEGRATED CKT, N74LS00N 351-1523-110 
913-3279-200 U8 INTEGRATED CKT, SN74LS74N 351-1525-040 
913-3279-110 U9 INTEGRATED CKT, N74LS00N 351-1523-110 
913-3117-130 U10 INTEGRATED CKT, N74LS20N 351-1523-130 
913-3279-110 U11.U12 INTEGRATED CKT, SN74LS190N 351-1527-040 
913-3279-200 U13 INTEGRATED CKT, SN74LS74N 351-1525-040 

USABLE 
ON CODE 

913-4018-000 
913-3279-200 
913-4018-000 
912-3856-000 
913-3279-200 
912-3854-000 
913-3281-170 

MODIFICATION HISTORY 

REVISION DESCRIPTION OF REVISION AND 
IDENT REASON FOR CHANGE  

A1 Added A2L13, 1.5,iH 

EFFECTIVITY 

635-0650-001 
REV К and 
above 
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Synthesizer Output 
(635-4930-001) 
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instructions 
C o l l i n s T e l e c o m m u n i c a t i o n s P r o d u c t s D i v i s i o n 

Printed in USA 

1. DESCRIPTION 

Synthesizer Output 635-4930-001, shown in figure 1, 
is a module that contains a base 2-layer planar card, 
four rf secure compartments (metal box construc
tion), and five printed wiring boards. The base 2-layer 
planar card contains a 20-pin edge-on connector (2 
layers, 10 pins each). 

The synthesizer output module consists of translator 
logic, translator vco, output mixer, output logic, out
put vco, low-pass filter circuits, and a loss-of-lock (lol) 
monitor circuit. 

2. PRINCIPLES OF OPERATION 

2.1 General (Refer to figure 2.) 

The synthesizer output module receives MHz bed 
frequency control signals, a 100-kHz reference signal 
and a high-reference signal (1.035 to 0.935001 MHz), 
and generates a 109.35- to 79.35001-MHz variable in
jection signal output and a 1-MHz lock signal output 
(logic 1 for lock). 

The translator logic circuits receive a 100-kHz 
reference input, a translator vco signal, and a bed 
frequency input. The bed frequency input is used to 
program a variable frequency divider (divide-by-99 to 
70). The programmed variable frequency divider out
put (100 kHz) and the 100-kHz reference input are 
supplied to a phase/frequency discriminator that, 
with a low-pass filter,, provides a control voltage 
proportional to the phase/frequency difference 
between its inputs. This control voltage is also 
supplied as a tracking voltage to the output phase-
lock loop. 

523-0767971-201211 
1 June 1977 

2nd Revision, 1 January 1979 
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Synthesizer Output 
Figure 1 

The translator vco circuit receives the control voltage 
signal from translator logic circuits and is driven to 
and phase-locked at the variable frequency as 
programmed by variable divider bed inputs to 
translator logic circuits. The translator vco output (99 
to 70 MHz) is supplied to translator logic circuits for 
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Synthesizer Output, Block Diagram 
Figure 2 

clocking and lock signal generation. The translator 
vco output (99 to 70 MHz) is supplied to output mixer 
circuits for frequency mixing. 

The output mixer circuit receives the translator 
signal input (99 to 70 MHz) and the output vco signal 
input (109.35 to 79.3501 MHz), mixes them and 
supplies a reference signal input (10.35 to 9.35001 
MHz) through the low-pass filter and divide-by-10 
counter to the phase/frequency discriminator. In the 
phase/frequency discriminator, the divide-by-10 out
put (1.035 to 0.935 MHz) is compared with the high 
reference input and produces an output control 
voltage. 

The output control voltage is mixed with the tracking 
voltage input from the translator logic and vco cir
cuits and applied to the output vco circuit. The output 
vco circuit receives the output control voltage signal 
from the output logic circuits and is driven to and 
locked at the variable injection frequency (109.35 to 
79.3501 MHz). 

The output vco circuit is phase-locked to the high 
reference input and through the translator phase-lock 
loop to the 100-kHz reference input. 

The output vco output (109.35 to 79.3501 MHz) is 
supplied as the variable injection to associated rf cir
cuits. 

2 . 2 Translator Logic Circuits 

The translator logic circuits receive a 100-kHz 
reference input, a translator vco signal output, and 
bed frequency inputs for 0, 1, 2, 4, 8,10, and 20 MHz; 
it also supplies a control voltage output signal to the 
translator vco. 

Refer to figure 3. The translator vco signal output (99 
to 70 MHz) is supplied through a fixed divide-by-10 
network (9.9 to 7.0 MHz) and applied as the clock in
put to a programmable variable divider. The output 
of the programmable variable divider (100 kHz) is 
supplied to a phase/frequency discriminator and is 
compared with a 100-kHz reference input. A phase or 
frequency difference in the discriminator causes a 
control voltage input increase or decrease to adjust 
the frequency of the vco. If there is no phase or fre
quency difference, the discriminator provides a logic 
1 lock signal output indicating the vco frequency is 
locked. Note that a 10- or 20-MHz bed input enables 
switches that change the limiter amplifier voltage 
divider ratio to equalize the loop gain over the fre
quency range. 
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Translator Logic Circuits 
Figure 3 

The programmable variable divider is programmed 
by bed frequency inputs. For example, if a bed input 
of 00 MHz is applied, the up/down decade counter is 
programmed to load the count 0 at any time a load 
signal (logic 0) is applied. Refer to table 1. This 
programs the variable divider to count from 0 (first 
count 1) to 99 (last count 99/0), causing the output of 
the variable divider to be 1799th of the clock input, or 
divide-by-99 with a bed input of 00. Note that as the 
bed input goes up 1, 2, 3 etc, the division ratio goes 
down 98, 97, 96, etc. Also note that for the divide-by 
circuit to operate as a constant, the last count 99 must 
also be the loaded count (in the case of bed 00, count 
0). To do this, prerecognition of count 99 is required. 
Look-ahead circuit of U4A and U4B performs this 
function. At clock 97 (count 97) gates U4A and U4B 
are ANDed and supply a logic 1 input to U5B-D. With 
a logic 1 at U5B-D, clock 98 (count 98) causes U5B -<3 

to go to logic 0 and loads decade counter to bed input 
(ANDed outputs of U4A and U4B are removed). At 
clock 98, U5B-Q supplies a pulse to phase/frequency 
discriminator. Clock 99 (count 00) causes U5B-Q to go 
to logic 1 and enables decade counter to count on the 
next clock. Next clock is one above the bed 
programmed input. Note that count 98 initiates the 
output from the divider and count 99 appears only as 
the bed programmed input. Refer to figure 4. A 15-
MHz programmed input is shown; the same prin
ciples apply to any other programmed bed input. 

2.3 Translator VCO Circuits 

The translator vco circuits receive a control voltage 
from the translator logic circuits. The control voltage 
drives the vco to the required translator frequency. 
The translator signal output is supplied through one 
buffer amplifier to the output mixer circuits and 
through a second buffer amplifier to the translator 
logic circuits. 

2.4 Output Mixer Circuits 

The output mixer circuits receive a translator signal 
input (99 to 70 MHz) from the translator vco. The 
translator vco signal is mixed with the output vco 
frequency (109.35 to 79.35001 MHz) and a resulting 
difference frequency (10.35 to 9.35001 MHz) is 
supplied through a low-pass filter to the output logic 
circuits. 

2.5 Output Logic Circuits 

The output logic circuits receive the output mixer 
difference frequency (10.35 to 9.35001 MHz), a track
ing voltage from the translator vco, and a high 
reference input signal (1.035 to 0.935001 MHz), and 
supply a control voltage output signal to operate the 
output vco. 



Table 1. Variable Divider, Logic Truth Table. 

F R E Q U E N C Y 
C O N T R O L 
( M H z ) 

P R O G R A M M A B L E I N P U T S O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q U E N C Y 
( M H z ) 

F R E Q U E N C Y 
C O N T R O L 
( M H z ) U 2 из 

O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q U E N C Y 
( M H z ) 

F R E Q U E N C Y 
C O N T R O L 
( M H z ) 

A в с D A в *c * D 

O U T P U T 
C O U N T 

D I V I D E -
B Y 

L O O P 
F R E Q U E N C Y 
( M H z ) 

0 0 0 0 0 0 0 0 0 0 99 9 9 
1 1 0 0 0 0 0 0 0 1 9 8 9 8 
2 0 1 0 0 0 0 0 0 2 9 7 9 7 
3 1 1 0 0 0 0 0 0 3 9 6 9 6 
4 0 0 1 0 0 0 0 0 4 9 5 9 5 
5 1 0 1 0 0 0 0 0 5 9 4 9 4 
6 0 1 1 0 0 0 0 0 6 9 3 9 3 
7 1 1 1 0 0 0 0 0 7 9 2 92 CO 0 0 0 1 0 0 0 0 8 91 91 
9 1 0 0 1 0 0 0 0 9 9 0 9 0 
1 0 0 0 0 0 1 0 0 0 1 0 8 9 8 9 
11 1 0 0 0 1 0 0 0 11 88 8 8 
1 2 0 1 0 0 1 0 0 0 12 8 7 8 7 
1 3 1 1 0 0 0 0 o- 13 8 6 8 6 
14 0 0 1 0 1 0 0 0 14 8 5 8 5 
1 5 1 0 1 0 1 0 0 0 1 5 8 4 8 4 
16 0 1 1 0 1 0 0 0 1 6 8 3 8 3 
17 1 1 1 0 1 0 0 0 17 8 2 8 2 
18 0 0 0 1 1 0 0 0 18 81 8 1 
1 9 1 0 0 1 1 0 0 0 1 9 8 0 8 0 
2 0 0 0 0 0 0 1 0 0 2 0 7 9 7 9 
2 1 1 0 0 0 0 1 0 0 2 1 7 8 7 8 
2 2 0 1 0 0 0 1 0 0 2 2 7 7 7 7 
2 3 1 1 0 0 0 1 0 0 2 3 7 6 7 6 
2 4 0 0 1 0 0 1 0 0 2 4 7 5 7 5 
2 5 1 0 1 0 0 1 0 0 2 5 7 4 7 4 
2 6 0 0 1 0 0 1 0 0 2 6 7 3 7 3 
27 1 1 1 0 0 1 0 0 2 7 7 2 7 2 
2 8 0 0 0 1 0 1 0 0 2 8 7 1 7 1 
2 9 1 0 0 1 0 

1 0 0 2 9 7 0 7 0 

• G r o u n d e d inputs ( f i x e d l o g i c 0) 

Refer to figure 5. The output mixer difference fre
quency (10.35 to 9.35001 MHz) is supplied through a 
squaring amplifier and a fixed divide-by-10 network 
(1.035 to 0.935001 MHz), to a phase/frequency dis
criminator. This frequency from the divide-by-10 
network is compared with the high reference input 
signal (1.035 to 0.935001 MHz). A phase or frequency 
difference in the discriminator causes the control 
voltage to increase or decrease to adjust the frequen
cy of the vco. If there is no phase or frequency 
difference, the discriminator provides a logic 1 lock 
signal output and the vco frequency locks. Note that 
the translator tracking voltage is summed with the 

output logic circuits' control voltage to provide con
trol voltage for the total variable injection frequency 
output (109.35 to 79.35001 MHz). 

2.6 Output VCO Circuits 

The output vco circuits receive a control voltage from 
the output logic circuits. The control voltage drives 
the vco to the required output variable injection fre
quency. The output variable injection frequency is 
supplied through one output amplifier to the unit un
der control and through a second output amplifier to 
the output mixer circuits. 



CLOCK INPUT 

DECODE (SCOPE SYNC) 

COUNTER OUTPUT 

LOAD PULSE 

NOTE: 
EXAMPLE SHOWN IS FOR 15 MHz 

PROGRAMMED 
BCD INPUTS 

MHz PIN NO. 
LOGIC 
LEVEL 

1 U2-15 1 

2 U2-1 0 

4 U2-10 1 

to U2-9 0 

10 U3-15 1 

20 U3-1 0 

40 U3 -10 FXD 
0 

80 U3-9 FXD 
0 
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Variable Divider, Inputs and Outputs 
Figure 4 

OUTPUT MIXER 
SIGNAL IN 
(10.35 TO 
9.35001 MHz) 

SQUARING AMPL 

(1.035 MHz TO 
0.935001 MHz) 

DIVIDE-BY-10 

H REF 
SIGNAL IN 
(1.035 MHz TO 
0.935001 MHz) 

^ PHASE FREQ I 
• DISCRIMINATOR I 

I 

I 1 
I OUTPUT I 

LOL CIRCUIT 

L I 

LIMITER 
AMPL 

•20 V DC 

TRANSLATOR 
LOOP 
TRACKING 
VOLTAGE 

OUTPUT Ш . 

TRACKING 
AMPL 

CONTROL 
.VOLTAGE 

то 
OUTPUT VCO 
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Output Logic Circuits 
Figure 5 



2.7 Up IDown Decade Counter 74LS190 (Refer to 
table 2 and figure 6.J 

The 74LS190 up/down decade counter is a 4-bit 
decade counter. Synchronous operation is provided by 
having all flip-flops clocked simultaneously so that 
the outputs change coincident with each other when 
input conditions are met. 

A high at the enable input inhibits counting. A low at 
the enable input and a low-to-high clock transition 
triggers the four master/slave flip-flops. The enable 
input should be changed only when the clock is high. 
The down/up input determines the direction of the 
count. When low, the count goes up; when high, the 
count goes down. 

These counters are programmable. The outputs may 
be preset to any state by placing a low on the load in
put and entering the desired data at the data inputs. 
The output changes to agree with the data inputs in
dependently of the state of the clock input. This 
allows the counters to be used as modulo N dividers 
by modifying the count length with the preset inputs. 

Two outputs are available to perform the cascading 
function: ripple clock and maximum/minimum 
count. The latter output produces a high level output 
pulse with a duration approximately equal to one 
complete cycle of the clock when the counter 
overflows or underflows. The ripple clock output 
produces a low level output pulse equal in width to 
the low level portion of the clock input when an 
overflow or underflow condition exists. The counters 
are cascaded by feeding the ripple clock output to the 
enable input of the succeeding counter if parallel 
clocking is used, or to the clock input if parallel enabl
ing is used. The maximum/minimum count output 
can be used to accomplish look-ahead for high-speed 
operation. 

2.8 Decade Counter 74LS90 (Refer to table 3 
and figure 7.) 

The 74LS90 decade counter is a high-speed, 
monolithic decade counter consisting of four dual-

Table 2. Up/Down Decade Counter, Logic Truth Table. 

I Ю 9 
L А В С D 

E 74LSI90 
CP MAX/MIN 
ON/UP 

R/C C?A Q B Q C Q D 
T l 3 3 2 6 7 

c c 

GND = PIN 8 

TP5-2325-OI3 

P R O G R A M M A B L E C O U N T B C D 
I N P U T S O U T P U T S 

A В с D Q A Q B Q C Q D 

0 0 0 0 0 0 0 0 0 
1 0 0 0 1 1 0 0 0 
0 1 0 0 2 0 1 0 0 
1 1 0 0 3 1 1 0 0 
0 0 1 0 4 0 0 1 0 
1 0 1 0 5 1 0 1 0 
0 1 1 0 6 0 1 1 0 
1 1 1 0 7 1 1 1 0 
0 0 0 1 8 0 0 0 1 
1 0 0 1 9 1 0 0 1 

E ( e n a b l e ) : l o g i c 0 e n a b l e s c o u n t e r ; l o g i c 1 i n h i b i t s 
c o u n t e r . 

L ( l o a d ) : l o g i c 0 p r o g r a m s the b e d output count to 
b e s e t at t h e b e d count of t h e p r o g r a m m a b l e i n p u t s ; 
t h e next c l o c k p u l s e c o u n t s o n e h i g h e r / l o w e r 
( u p / d o w n ) . 

D U ( d o w n / u p ) : l o g i c 0 c o u n t s u p ; l o g i c 1 c o u n t s 
d o w n . 

C P ( c l o c k p u l s e ) : l o g i c 0 - t o - l o g i c 1 t r a n s i t i o n 
a d v a n c e s c o u n t e r . 

R C (r ipple c l o c k ) : l o g i c 0 p u l s e e q u a l to 1 / 2 c l o c k 
c y c l e w h e n an o v e r f l o w o c c u r s . 

M M ( m a x i m u m / m i n i m u m c o u n t ) : l o g i c 1 p u l s e 
e q u a l to fu l l c l o c k c y c l e w h e n an o v e r f l o w o r u n d e r 
f l o w o c c u r s . 

Up/Down Decade Counter 71,LSl90 
Figure 6 

rank, master-slave flip-flops internally inter
connected to provide a divide-by-2 counter and a 
divide-by-5 counter. Gated direct reset lines are 
provided to inhibit count inputs and return all out
puts to a logic 0 or to a binary coded decimal (bed) 
count of 9. As the output from flip-flop A is not inter
nally connected to the succeeding stages, the count 
may be separated into the three following indepen
dent count modes: 
a. When used as a binary coded decimal decade 

counter, the BD input must be externally con
nected to the A output. The A input receives the in
coming count, and a count sequence is obtained in 
accordance with the bed count sequence truth 
table shown above. In addition to a conventional 0 
reset, inputs are provided to reset a bed 9-count for 
9's complement decimal applications. 

b. If a symmetrical divide-by-10 count is desired for 
frequency synthesizers or other applications re
quiring division of a binary count by a power of 10, 
the D output must be externally connected to the 
A input. The input count is then applied at the BD 
input and a divide-by-10 square wave is obtained 
at output A. 



LOGIC SYMBOL Table 3. Decade Counter 7J,LS90, Logic Truth Table. 
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Decade Counter 74LS90 
Figure 7 

c. For operation as a divide-by-2 counter and divide-
by-5 counter, no external interconnections are re
quired. Flip-flop A is used as a binary element for 
the divide-by-2 function. The BD input is used to 
obtain binary divide-by-5 operation at the В, C, 
and D outputs. In this mode, the two counters 
operate independently; however, all four flip-flops 
are reset simultaneously. 

2.9 Dual D-Type Flip-Flop With Preset and Clear 
74LS74 (Refer to table 4 and figure 8.) 

The 74LS74 consists of dual high-speed, D-type flip-
flops. Information on the D input is transferred to the 
Q output on the positive going edge of the clock pulse. 
Clock triggering occurs at a voltage level of the clock 
pulse and is not directly related to the transition time 
of the positive going pulse. When the clock input is at 
either high or low level, the D input signal has no 
effect. 
3. TESTING/TROUBLESHOOTING 

PROCEDURES 
3.1 Test Equipment and Power Requirements 

Test equipment and power sources required to test, 
troubleshoot, and repair the synthesizer output 
module are listed in the maintenance section of this 
instruction book. 

3.2 Testing 

The test procedures in table 5 check total perfor
mance of the synthesizer output module. These test 
procedures permit isolation of a fault to a specific 
component or circuit when the results are used with 
the schematic to circuit trace the fault. 

V C C CLR 2D 2CK 2Q 2Q 

R П R R R R R 
Ш 

и Ш Ш Ш lil Lil Ы 
1 "> 1CK 1P« |Q 15 GND 

Dual D-Type Flip-Flop With Preset and Clear 74LS7I, 
Figure 8 

• B C D C O U N T S E Q U E N C E 

C O U N T O U T P U T 

D 

0 
1 
0 
1 
0 
1 
0 
1 
0 
1 

* * R E S E T / C O U N T 

R E S E T I N P U T S 

R 
0 ( 1 ) 

1 
1 
X 
X 
0 
0 
X 

R, 
0 ( 2 ) 

1 
1 
X 
0 
X 
X 
0 

9 ( 1 ) 

0 
X 
1 
X 
0 
X 
0 

9 ( 2 ) 

X 
0 
1 
0 
X 
0 
X 

O U T P U T 

в о 0 
0 0 
1 0 
Count 
Count 
Count 
C o u n t 

•Output A c o n n e c t e d to input B D f o r B C D c o u n t . 
• • X i n d i c a t e s that e i t h e r a l o g i c a l 1 o r a l o g i c a l 

0 m a y b e p r e s e n t . 

Table It- Dual D-Type Flip-Flop With Preset and 
Clear 74LS74, Logic Truth Table. 

I N P U T S O U T P U T S 

P R E S E T C L E A R C L O C K D Q Q 

L H X X H L 
H L X X L H 
L L X X *H * H 
H H • H H L 
H H t L L H 
H H L X Q o Q o 

H = h igh l e v e l ( s t e a d y s t at e ) 
L = low l e v e l ( s t e a d y s t at e ) 
X = i r r e l e v a n t 
f = t r a n s i t i o n f r o m low to h igh l e v e l 
Q o = the l e v e l of Q b e f o r e the i n d i c a t e d input c o n 

d i t i o n s w e r e e s t a b l i s h e d . 
• T h i s c o n f i g u r a t i o n i s n o n s t a b l e ; that i s , it w i l l 

not p e r s i s t w h e n p r e s e t and c l e a r inputs r e t u r n to 
t h e i r i n a c t i v e (high) l e v e l . 



T E S T 

1 . S e t u p 

2 . S y n t h e s i z e r 
output 

P R O C E D U R E 

a . R e m o v e top c o v e r of the u n i t c o n t a i n i n g 
the s y n t h e s i z e r output that i s to b e 
t e s t e d . 

b . R e m o v e c o v e r f r o m the s y n t h e s i z e r 
s e c t i o n of the u n i t . 

c . R e m o v e s y n t h e s i z e r output a n d i n s t a l l 
it o n a n e x t e n d e r c a r d a n d p l a c e it in 
the u n i t . 

d . S e t u n i t L I N E S E L E C T O R s w i t c h to 
1 1 5 V . 

e . C o n n e c t u n i t to 1 1 5 - V a c p o w e r s o u r c e 
and s e t p o w e r o n . 

f. M e a s u r e dc v o l t a g e f r o m J l - 1 9 to J l - 1 7 
( g r o u n d ) . 

g . M e a s u r e d c v o l t a g e f r o m J l - 7 to J l - 1 7 
( g r o u n d ) . 

h . M e a s u r e dc v o l t a g e f r o m J l - 2 0 to J l - 1 7 
( g r o u n d ) . 

i . S e t unit M O D E s w i t c h to I S B . 

a . S e t F R E Q U E N C Y K H Z c o n t r o l on f ront 
p a n e l to 2 9 5 5 5 . 5 5 (or 2 9 5 5 5 . 5 ) . 

b . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
high r e f e r e n c e input b e t w e e n P l - 1 and 
P l - 2 ( g r o u n d ) . 

c . M e a s u r e the dc v o l t a g e at A 3 E 1 1 0 . 
( R e f e r to note a n d c h a r t at e n d of t e s t 
2 f o r v o l t a g e s and f r e q u e n c i e s at 
d i f f e r e n t 1 0 a n d 1 M H z s e t t i n g s . ) 

d . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
output at P 2 . 

(Cont) 

e . M e a s u r e the d c v o l t a g e a t A 1 E 1 0 0 . 

f. N o t e the dc v o l t a g e a t A I E 1 0 0 w h i l e 
m o v i n g the 1 0 a n d 1 M H z f r e q u e n c y 
c o n t r o l s f r o m 9 down to 0 . 

N O R M A L 
I N D I C A T I O N 

+ 5 . 2 ± 0 . 2 V d c . 

N L T + 1 9 . 5 V d c . 
N M T + 2 0 . 8 V d c . 

+ 8 . 0 ± 0 . 5 V d c . 

9 7 9 ± 1 k H z . N o t e 
a c t u a l f r e q u e n c y 

4 . 5 1 ± 0 . 1 V d c . 

7 9 . 7 9 ± 0 . 0 0 5 M H z . 
( A c t u a l s h o u l d e q u a l 
7 9 . 3 5 M H z p l u s the 
d i f f e r e n c e b e t w e e n 
1 0 3 5 k H z and the 
a c t u a l f r e q u e n c y in 
s t e p a . ) 

4 . 8 0 ± 0 . 1 V d c . 

R e f e r to c h a r t at 
e n d of t e s t 2 . ( V o l t 
a g e g o e s u p a s 
f r e q u e n c y c o n t r o l s 
g o d o w n . ) 

IF I N D I C A T I O N 
IS A B N O R M A L 

C h e c k u n i t s y n t h e s i z e r 
v o l t a g e r e g u l a t o r . 

C h e c k u n i t s y n t h e s i z e r 
v o l t a g e r e g u l a t o r . 

C h e c k unit p o w e r 
s u p p l y . 

C h e c k unit d e c a d e s 
o n e a t a t i m e . 

A d j u s t L 2 f o r 4 . 9 0 
± 0 . 1 V d c . If L 2 
a d j u s t m e n t d o e s not 
c o r r e c t the p r o b l e m 
c h e c k Q 4 , Q 5 , and 
a s s o c i a t e d c i r c u i t . 

A d j u s t L 3 f o r a c t u a l 
f r e q u e n c y w i t h 
r e q u i r e d V dc at 
A 1 E 1 0 0 . If L 3 a d j u s t 
m e n t d o e s not c o r r e c t 
the p r o b l e m c h e c k 
A 1 A 1 Q 1 , A 1 A 1 Q 2 , 
A 1 A 1 0 3 , a n d a s s o c i 
a t e d c i r c u i t s . 

S a m e a s s t e p d . 

A d j u s t L 3 s o that a l l 
s e t t i n g s fa l l into the 
l i m i t s s h o w n in c h a r t . 



T E S T P R O C E D U R E N O R M A L 
I N D I C A T I O N 

I F I N D I C A T I O N 
IS A B N O R M A L 

2 . (Cont) g . S e t F R E Q U E N C Y K H Z c o n t r o l on f r o n t 
p a n e l to 0 0 0 0 0 . 0 0 (or 0 0 0 0 0 . 0 ) . 

h . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
h igh r e f e r e n c e input b e t w e e n P l - 1 and 
P l - 2 ( g r o u n d ) . 

1 0 3 5 ± 0 . 5 k H z . C h e c k u n i t 1 0 0 - k H z 
d e c a d e . 

i . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e the 
output at P 2 . 

1 0 9 . 3 5 0 M H z ± 0 . 5 
k H z . 

C h e c k A 4 A 1 U 1 thru 
A 4 A 1 U 5 and a s s o c i 
a t e d c i r c u i t s . 

j . S e t F R E Q U E N C Y K H Z c o n t r o l o n f r o n t 
p a n e l to 2 9 9 9 9 . 9 9 ( o r 2 9 9 9 9 . 9 ) . 

k . U s i n g a f r e q u e n c y c o u n t e r , m e a s u r e 
the output a t P 2 . 

7 9 . 3 5 0 M H z ± 0 . 5 k H z . S a m e a s s t e p i . 

1. M e a s u r e the dc v o l t a g e a t P l - 8 to 
g r o u n d . 

N L T + 3 . 5 V d c . 

| Note | 

R C V F A U L T , 
E X C T R F A U L T , 
o r R / E F A U L T 
i n d i c a t o r l ight ing 
i n d i c a t e s that 
r e s u l t s of s t e p m 
a r e s a t i s f a c t o r y . 

C h e c k A 4 A 1 U 4 a n d 
A 4 A 1 U 6 thru 
A 4 A 1 U 8 . 

m . G r o u n d P l - 1 0 w h i l e noting the v o l t a g e 
at P l - 8 . 

N M T 0 . 5 V d c . S a m e a s s t e p 1. 

n . R e m o v e P l - 1 0 g r o u n d . 

o . S e t f r o n t - p a n e l P W R s w i t c h off . 

p . R e m o v e 1 0 0 - k H z d e c a d e f r o m u n i t u n d e r 
t e s t . 

q . S e t f r o n t - p a n e l P W R s w i t c h o n . 

r . M e a s u r e the dc v o l t a g e a t P l - 8 to 
g r o u n d . 

N M T 0 . 5 V d c . C h e c k A 2 A 1 U 3 thru 
A 2 A 1 U 5 . 

s . S e t f r o n t - p a n e l P W R s w i t c h off . 

(Cont) 

t . R e p l a c e 1 0 0 - k H z d e c a d e in u n i t u n d e r 
t e s t . 



T E S T P R O C E C U R E N O R M A L I F I N D I C A T I O N 
I N D I C A T I O N IS A B N O R M A L 

2 . (Cont) 
Г 

Note | 

T h e f o l l o w i n g c h a r t i s s h o w n w i t h a n input f r e q u e n c y of 1 0 3 5 ± 5 k H z . T h e 
a c t u a l output f r e q u e n c y w i t h an input f r e q u e n c y c a n b e d e t e r m i n e d u s i n g the 
f o l l o w i n g f o r m u l a : 

A F = L F - 1 0 0 k H z + 1 0 3 5 k H z - I F . 

A F = a c t u a l output f r e q u e n c y at P l - 1 . 

L F = output f r e q u e n c y l i s t e d in c h a r t f o r a s s o c i a t e d M H z f r e q u e n c y d i g i t s . 

I F = a c t u a l input f r e q u e n c y 

1 0 - M H z 1 - M H z A 3 E 1 1 0 X L T R F R E Q A 1 E 1 0 0 O U T P U T F R E Q 
F R E Q D I G I T F R E Q D I G I T D C V O L T A G E A 3 A 1 E 9 ( M H z ) D C V O L T A G E P 2 ( M H z ) 

2 9 4 . 9 0 7 0 . 0 0 0 4 . 8 0 8 0 . 3 5 0 
8 5 . 2 0 7 1 . 0 0 0 5 . 0 5 8 1 . 3 5 0 
7 5 . 5 0 7 2 . 0 0 0 5 . 3 0 8 2 . 3 5 0 
6 5 . 8 0 7 3 . 0 0 0 5 . 6 0 8 3 . 3 5 0 
5 6 . 1 0 7 4 . 0 0 0 5 . 8 5 8 4 . 3 5 0 
4 6 . 4 0 7 5 . 0 0 0 6 . 1 5 8 5 . 3 5 0 
a 6 . 7 0 7 6 . 0 0 0 6 . 4 0 8 6 . 3 5 0 
2 7 . 0 5 7 7 . 0 0 0 6 . 7 0 8 7 . 3 5 0 
1 7 . 3 5 7 8 . 0 0 0 7 . 0 0 8 8 . 3 5 0 
0 7 . 7 0 7 9 . 0 0 0 7 . 2 5 8 9 . 3 5 0 

1 9 8 . 0 0 8 0 . 0 0 0 7 . 5 5 9 0 . 3 5 0 
i 8 . 3 5 8 1 . 0 0 0 7 . 8 5 9 1 . 3 5 0 
7 8 . 7 0 8 2 . 0 0 0 8 . 1 5 9 2 . 3 5 0 
6 9 . 0 0 8 3 . 0 0 0 8 . 4 5 9 3 . 3 5 0 
5 9 . 3 5 8 4 . 0 0 0 8 . 8 0 9 4 . 3 5 0 
4 9 . 7 0 8 5 . 0 0 0 9 . 1 0 9 5 . 3 5 0 
3 1 0 . 1 0 8 6 . 0 0 0 9 . 4 0 9 6 . 3 5 0 
2 1 0 . 4 5 8 7 . 0 0 0 9 . 7 5 9 7 . 3 5 0 
1 1 0 . 8 5 8 8 . 0 0 0 1 0 . 0 5 9 8 . 3 5 0 
0 1 1 . 2 0 8 9 . 0 0 0 1 0 . 4 0 9 9 . 3 5 0 

0 9 1 1 . 6 0 9 0 . 0 0 0 1 0 . 7 5 1 0 0 . 3 5 0 
i. 1 2 . 0 0 9 1 . 0 0 0 1 1 . 1 0 1 0 1 . 3 5 0 
7 1 2 . 4 0 9 2 . 0 0 0 1 1 . 5 0 1 0 2 . 3 5 0 
6 1 2 . 8 5 9 3 . 0 0 0 1 1 . 9 0 1 0 3 . 3 5 0 
5 1 3 . 3 0 9 4 . 0 0 0 1 2 . 3 0 1 0 4 . 3 5 0 
4 1 3 , 7 5 9 5 . 0 0 0 1 2 . 7 5 1 0 5 . 3 5 0 
2 1 4 . 2 0 9 6 . 0 0 0 1 3 . 2 5 1 0 6 . 3 5 0 
2 1 4 . 7 0 9 7 . 0 0 0 1 3 . 7 5 1 0 7 . 3 5 0 
1 1 5 . 2 5 9 8 . 0 0 0 1 4 . 3 0 1 0 8 . 3 5 0 
0 1 5 . 8 0 9 9 . 0 0 0 1 4 . 9 0 1 0 9 . 3 5 0 

Note 

T a b l e s h o w n with an input f r e q u e n c y of 1 0 3 5 ± 5 k H z ( f r o n t - p a n e l F R E Q U E N C Y K H Z s e t t i n g of X X 0 0 0 . 0 0 (or 
X X 0 0 0 . 0 ) ) . F r e q u e n c i e s s h o w n ± 0 . 0 0 0 5 M H z , v o l t a g e s s h o w n ± 0 . 1 V d c . 



4. ALIGNMENT/ADJUSTMENT 

Note 

Perform these adjustments only if repairs 
have been made and test procedures in table 
5 cannot meet the normal indications. 

4.1 Translator VCO Tracking 

a. Perform setup of table 5, test 1. 
b. Adjust the slug in oscillator coil A3A1L2 to ap

proximately 1.6 mm (1/16 in) below coil form. 
c. Adjust the plates in oscillator capacitor A3A1C7 

two turns below the top of capacitor form. 
d. Set front-panel FREQUENCY KHZ to 29000.00 (or 

29000.0). 
e. Connect a frequency counter between Pl-1 and Pl-

2 (ground). Must equal 1035 ±0.5 kHz. 
f. Connect a frequency counter between Pl-10 and 

Pl-9 (ground). Must equal 100 ±0.01 kHz. 
g. Connect a frequency counter at A3A1E5 to 

A3A1E4 (ground). 
h. Adjust the slug in oscillator coil A3A1L2 for 70.000 

MHz ±20 kHz. 
i. Set front-panel FREQUENCY KHZ to 00000.00 (or 

00000.0). 
j . Adjust the plates in oscillator capacitor A3A1C7 

for 99.000 MHz ±20 kHz. 

Note 

Adjust capacitor A3A1C7 for an error op
posite the error of coil A3A1L2. Example, if 
A3A1L2 is adjusted at 70.000 MHz minus 20 
kHz, adjust A3A1C7 for 99.000 MHz plus 20 
kHz. 

k. Repeat steps f through j until low and high fre
quencies are within 10 kHz of the correct frequen
cy. 

4.2 Output VCO Tracking 

a. Perform setup of table 5, test 1. 
b. Adjust the slug in oscillator coil A1A1L3 to ap

proximately 1.6 mm (1/16 in) below coil form. 
c. Adjust the plates in oscillator capacitor A1A1C2 

two turns below the top of capacitor form. 
d. Set front-panel FREQUENCY KHZ to 29000.00 (or 

29000.0). 
e. Connect a frequency counter between Pl-1 and Pl-

2 (ground). Must equal 1035 ±0.5 kHz. 
f. Connect a frequency counter between Pl-10 and 

Pl-9 (ground). Must equal 100 ±0.01 kHz. 
g. Connect a frequency counter with 50-Q load at P2. 

h. Adjust the slug in oscillator coil A1A1L3 for 80.350 
MHz ±20 kHz. 

i. Set front-panel FREQUENCY KHZ to 00000.00 (or 
00000.0). 

j . Adjust the plates in oscillator capacitor A1A1C2 
for 109.350 MHz ±20 kHz. 

Note 

Adjust capacitor A1A1C2 for an error op
posite the error of coil A1A1L3. Example, if 
A1A1L3 is adjusted at 80.350 MHz minus 20 
kHz, adjust A1A1C2 for 109.350 MHz plus 20 
kHz. 

k. Repeat steps f through j until low and high fre
quencies are within 10 kHz of the correct frequen
cy. 

4.3 Output VCO Level Adjustment 

a. Perform setup of table 5, test 1. 
b. Connect an rf voltmeter with 50-ft load to P2. 
c. Set front-panel FREQUENCY KHZ to 16000.00 

(or 16000.0). 
d. Adjust A1A1R4 for +7 dB mW on rf voltmeter. 

Note 

A1A1R10 may be replaced with a selected 
resistor (50 through 720 fi) to meet this ad
justment. 

4.4 Output VCO Final Tuning 

a. Perform setup of table 5, test 1. 
b. Connect a high-impedance scope probe to A2A1U4-

6. 

Note 

A steady rectangular waveform should be 
seen. The object of this adjustment is to 
make the rectangular waveform as near a 
square wave as possible throughout the syn
thesizer output tuning range. 

c. Set front-panel FREQUENCY KHZ controls to 
29 555.55 kHz. 

d. Adjust A1A1L3 for a 42-percent duty ratio (square 
wave, 42-percent logic 1, 58-percent logic 0). 

e. Set front-panel FREQUENCY KHZ controls to 
00 555.55 kHz. 



f. Adjust A1A1C2 for duty ratio, opposite that in
dicated. For example, if a 30-percent duty ratio is 
indicated, adjust for a 70-percent duty ratio. 

g. Repeat steps с through f until the duty ratio at 
both end frequencies is between 45 and 55 percent. 

5. REPAIR 

Repair of the synthesizer output module is ac
complished using standard planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

6. PARTS LIST/DIAGRAMS 

Modifications are identified by an alphanumeric iden
tifier assigned to each design change. These iden
tifiers are referenced in the DESCRIPTION column 
of the parts list in parentheses, and on the schematic 
diagram inside an arrow that points at the change. 
Each change relates to the revision identifier (REV) 
stamped on the circuit card/subassembly and is listed 
in the EFFECTIVITY column of the modification 
history. 

Listed below are the circuit cards/subassemblies with 
the latest effectivity covered by these instructions. 

This paragraph assists in identification, requisition, 
and issuance of parts and in maintenance of the 
equipment. A parts location illustration, schematic 
diagram, parts list tabulation, and modification 
history are included in the schematic diagram (figure 
9). The parts location illustration is a design engineer
ing drawing that shows exact component placement 
on the circuit cards. 

Use the reference designator indicated on schematic 
and parts location diagram to locate parts in the parts 
list tabulation. The Collins part number and descrip
tion is listed for each reference designator. 

COLLINS 
CIRCUIT C A R D / P A R T L A T E S T 
S U B A S S E M B L Y N U M B E R E F F E C T I V I T Y 

Synthesizer output 635-4930-001 REV E 
Output vco a s s y A l 637-1760-001 REV E 

Output vco board A 1 A 1 635-0890-002 REV F 
Output mixer-logic assy A 2 637-1761-001 REV E 

Output logic board A 2 A 1 635-0836-001 REV С 
Output mixer board A 2 A 2 635-0837-001 REV В 

Translator vco assy A 3 637-1763-001 REV F 
Translator vco board 635-0846-001 REV D 

Translator logic assy A 4 637-1762-001 REV D 
Translator logic board 635-0646-001 REV В 
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PARTS LIST PARTS LIST (Cont) PARTS LIST (Cont) 

REF 
OES DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

REF 
DES DESCRIPTION 

COLLINS 
PART 

USABLE 
ON CODE 

REF 
DES DESCRIPTION 

COLLINS 
PART NO 

USABLE 
ON CODE 

SYNTH OUTPUT 635-4930-001 

A1 OUTPUT VCO 
A2 OUTPUT MIXER/LOGIC 
A3 TRANSLATOR VCO 
A4 TRANSLATOR LOGIC 
A5 CONNECTOR BOARD 
FL1-FL21 NOT USED 
FL22 FILTER, RAD INTR 1750pF 

OUTPUT VCOA1 637-1760-001 

A1 OUTPUT VCO BOARD 
С1-С99 NOT USED 
C100 CAPACITOR, FXD, CER DIEL, 18pF, 10%, 75V 
C101 CAPACITOR, FXO. CER DIEL, 0.0001SnF, 5%. 100V 
С102 CAPACITOR. FXD, MICA DIEL. 68pF. ±0.5pF. SOV 
С103, С104 CAPACITOR, FXD, MICA DIEL, 1500pF, 54, 500V 
С105 CAPACITOR, FXD, MICA DIEL. 750pF. 5%. 500V (A8) 
C105 CAPACITOR, FXD, MICA DIEL. 1500pF, 5%, 500V 
FL1.FL2 FILTER, RAD INTR, 1750pF 
L1-L99 NOT USED 
L100-L102 COIL, RF, 15000MH 
P1 NOT USED 
P2 CONNECTOR. RCPT, ELEC 
R1-R18 NOT USED 
R19, R20 RESISTOR, FXD, CMPSN, 27011, 10%. 1/8W(A7) 
R21 RESISTOR. FXD. CMPSN, 180, 10%. 1/8W (A7) 

OUTPUT VCO BOARD A1A1 635-0890-002 

CR1 SEMICOND DEVICE. BB109 
CR2 SEMICOND DEVICE. 1 N5711 
CR3-CR5 SEMICOND DEVICE, BB109 (A6) 
C1 CAPACITOR. FXD, CER DIEL, lOOOpF, 10%, 

200V |A6) 

C2 CAPACITOR, VAR, AIR DIEL, 1 TO 10pF, 200V 
C3 CAPACITOR, FXD, CER DIEL, 16pF, 10%. 75V 
C4 CAPACITOR, FXD, CER DIEL. 0. V F , 20%, 50V 
C5 CAPACITOR, FXD, ELCTLT, 10«F, 20%. 25V 
C6 CAPACITOR, FXD, CER DIEL. 10OOpF, 10%, 

200V (A6) 

C6 CAPACITOR, FXD, CER DIEL, 470pF, 10%, 200V 
C7 CAPACITOR, FXD, CER DIEL, 1000pF, 10%. 200V 
C8 CAPACITOR, FXD, CER DIEL, 15pF, 5%, 75V (A6) 
C9 CAPACITOR, FXD. CER DIEL. 1000pF, 10%. 

200V (A6) 
C9 CAPACITOR, FXD, MICA DIEL, 27pF, 5%, 50V 
C10 CAPACITOR, FXD, CER DIEL. 0.00047BF, 5%, 100V 
C11 CAPACITOR, FXD, CER DIEL, 0. V F . 20%. 50V 
C12.C13 CAPACITOR. FXD, CER DIEL, 1000pF, 10%. 200V 
C14 CAPACITOR, FXD, CER DIEL, 47pF, ±0.25pF, 150V 
C15 CAPACITOR. FXD, MICA DIEL. 33pF, 5%. 50V 
C16 CAPACITOR. FXD, MICA OIEL, 51pF. 5%, 50V 
C17 CAPACITOR, FXD, CER DIEL. 0.00068«F, 5%, 100V 
C1B CAPACITOR, FXD, CER DIEL, 270pF, 5%. 100V 
C19 CAPACITOR, FXD, CER DIEL, 3pF, ±0.25pF, 150V 
C20 CAPACITOR, FXD, CER DIEL, 1000pF, 10%. 200V 
C21 CAPACITOR, FXD, CER DIEL, 0. V F , 20%. 50V 
C22 CAPACITOR, FXD, CER DIEL, 1000pF. 10%, 200V 
C23 CAPACITOR, FXD. CER DIEL, 0.0VF. 10%. 100V 
C24 CAPACITOR. FXD, MICA DIEL, 8pF, ±.5pF, 

300V (A6) 
L1 COIL, RF, 100«H 
L2 COIL, RF, 2.70мН (A6) 
L2 COIL, RF. 15(jH 
L3 COIL. ADJUSTABLE 
L4 COIL, RF, 100^H 
L5 COIL, RF, V H (A4) 
L6 COIL. RF, 100fjH 

637-1760-001 
637-1761-001 
637-1763-001 
637-1762-001 
635-0998-001 

241-5006-010 

635-0890-002 

913-1098-030 
913-3117-050 
912-4141-330 
912-4114-370 
912-4114-350 
912-4114-370 
241-5006-010 

240-2715-630 

357-7207-090 

745-2320-000 
7452277-000 

922-6131-010 
353-3691-010 
922-6131-010 
913-4018-000 

L7, L8 
Ql 
Q2 
03, Q4 
0 5 

R1 
R2 
R2 
R3 
R3 
R4 
R4 

R5 
R6 
R7 
R8 
R9 
R9 
R10 
R10 

R10 
R11 
R12 
R12 
R13 
R14 
R15 

R15 
R16 
R17 
R18 
RT1 
T1 
T1 

922-0583-230 T2 

913-1098-030 
913-3279-200 
184-9102-240 
913-4018-000 A1 

A2 

913-4014-000 C1-C105 

913-4018-000 C106 

913-1098-180 C107 

913-4018-000 FL1.FL2 
FL3-FL8 

912-4141-180 L1-L102 

913-3117-080 L103-L1O4 

913-3279-200 

1 L105 

913-4018-000 • 
913-1098-370 
913-4141-220 
912-4141-300 C1-C3 
913-3117-090 C4 
913-1098-470 C5 
913-1098-340 C6 
913-4018-000 C7 
913-3279-200 C8 
913-4018-000 C9 
913-5019-200 C10 
912-4141-110 C11.C12 

C13 
240-2047-000 | C14 
240-2028-000 L1.L2 
240-2037-000 

1 13 
637-4502-001 

1 L3 

240-2047-000 

1 °< 240-2023-000 Q2 
240-2047-000 R1.R2 

COIL, RF,0.100UH 
TRANSISTOR, FN1905 
TRANSISTOR, 2N918 
TRANSISTOR, 2N5179 
TRANSISTOR, FN1905 (A5) 
RESISTOR, FXD, CMPSN, 10012. 10%, 1/4W 
RESISTOR, FXD, FILM, 30.1кП, 1%, 1/8W (A6) 
RESISTOR, FXD, FILM, 68.1k!l, 1%. 1.8W 
RESISTOR. FXD. CMPSN, 1k(i, 10%. 1/4W(A6) 
RESISTOR. FXD, CMPSN, 560П. 10%. 1/4W 
RESISTOR, VAR, 1 kil, 10%, 0.5W (A11) 
RESISTOR, FXD, CMPSN. 150 THRU 560П. 10%. 
1/4W 
RESISTOR, FXD, CMPSN, 2201!, 10%, 1/4W 
RESISTOR, FXD, CMPSN. 2.2kll, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 1 5kll. 10%, 1 /4W 
RESISTOR. FXD, CMPSN, 2.2k!l, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 6BIJ, 10%, 1/4W (A5) 
RESISTOR, FXD, CMPSN. 22П, 10%. 1 /4W 
RESISTOR, FXD, CMPSN, 100Я, 10%, 1/4W (A2) 
RESISTOR, FXD, CMPSN, 100 THRU 3 9 0 0 , 
10%, V4W(A5) 

RESISTOR, FXD, CMPSN. 180S!, 10%, 1/4W 
RESISTOR, FXD, CMPSN, 2.7k!!. 10%, 1/4W 
RESISTOR, FXD, CMPSN, 680S), 10%, 1/4W (A2) 
RESISTOR, FXD, CMPSN, 560!!. 10%, 1/4W 
RESISTOR, FXD, CMPSN, 100П, 10%, 1/4W 
RESISTOR. FXD, CMPSN, 56!!, 10%. 1/4W 
RESISTOR, FXD, CMPSN, 10011, 10%, 1/8W (A3, A4) 
OR 

RESISTOR, FXD, CMPSN, 15012, 10%. 1/8W (A3. A4) 
RESISTOR, FXD, CMPSN, 47П. 10%. 1/8W (A6) 
RESISTOR, FXD, CMPSN, 330!!. 10%, 1/8W (A6) 
RESISTOR, FXD, CMPSN, 820П, 10%, 1 /8W (A6) 
RESISTOR. THRM, 220П, 10%, 1/2W 
TRANSFORMER, RF (A5) 
TRANSFORMER, RF 
TRANSFORMER, RF 

OUTPUT MIXER/LOGIC A2 637-1761-001 

OUTPUT LOGIC BOARD 
OUTPUT MIXER BOARD 
NOT USED 
CAPACITOR, FXD, MICA DIEL, 750pF, 5%, 500V 
CAPACITOR, FXD, CER DIEL, 15pF. 20%, 5 0 0 V 
NOT USED 
FILTER, RAD INTR, 1750pF 
NOT USED 
COIL, RF, 10«H 
COIL, RF, 100/jH (B3) 

OUTPUT LOGIC BOARD A2A1 635-0836-001 

CAPACITOR. FXD, CER DIEL, 0. VF , 20%, 50V 
CAPACITOR. FXD. CER DIEL, 0.0VF. 20%, 50V 
CAPACITOR. FXD, CER DIEL. O V F , 20%. 50V 
CAPACITOR, FXD, CER DIEL, 47pF, 10%. 75V 
CAPACITOR, FXO. ELCTLT, 10«F, 20%, 25V 
CAPACITOR, FXD. CER DIEL, 0.0VF. 20%. 50V 
CAPACITOR, FXD, CER DIEL, 0.VF, 20%, 50V 
CAPACITOR, FXD, ELCTLT, 68JIF. 20%. 6V 
CAPACITOR, FXD. CER DIEL. 100pF, 5%, 100V 
CAPACITOR, FXD, ELCTLT. 0.47/jF, 20%, 35V 
CAPACITOR, FXO, MICA DIEL, 150pF, 5%. 50V (B2) 
COIL, RF. ЮО^Н 
COIL, RF. 4 .70 B H (B2) 
COIL, RF, 100JIH 
TRANSISTOR, 2N930 
TRANSISTOR, 2N2369A 
RESISTOR, FXD, CMPSN. 470! ! , 10%, 1/8W 

240-2723-140 
352-0756-050 
352-0440-000 
352-0792-020 
352-0756-050 
745-0713-000 
705-1067-000 
705-1084-000 
745-0749-000 
745-0740-000 
382-00 
638-6457-001 

745-0725-000 
745-0761-000 
745-0755-000 
745-0761-000 
745-0707-000 
745-0689-000 
745-0713-000 
638-1088-001 

745-0722-000 
745-0764-000 
745-0743-000 
745-0740-000 
745-0713-000 
745-0704-000 
745-2304-000 

745-2311-000 
745-2292-000 
745-2323-000 
745-2338-000 
714-1721-000 
278-0430-200 
278-0430-290 
278-0430-200 

635-0836-001 
635-0837-001 

912-4114-350 
913-3111-050 

241-5006-010 

240-2715-250 

240-2047-000 

913-3279-200 
913-3279-110 
913-3279-200 
913-1098-020 
184-9102-680 
913-3279-110 
913-3279-200 
184-9102-040 
913-3281-280 
184-9102-330 
912-4141-400 
240-2047-000 
240-2031-000 
240-2047-000 
352-0517-010 
352-0596-030 
745-2329-000 

R3 RESISTOR, FXD, CMPSN, 1k!2,10%, 1/8W 
R4-R6 NOT USED 
R7 RESISTOR, FXD, CMPSN, 4.7k!2, 10%, 1/8W 

R8 RESISTOR, FXD. FILM, 33.2k!l, 1%, 1/8W (A10) 
R8 RESISTOR, FXD, FILM, 21k!!, 1%, 1/8W 
R9 RESISTOR, FXD, FILM, 3.48kn. 1%, 1/8W 
R10 RESISTOR, FXD, FILM, 3.83k!i, 1%, 1/8W 
R11 RESISTOR, FXD, FILM, 10k!2, 1%, 1/20W 
R12 RESISTOR, FXD. CMPSN, 1012, 10%. 1/8W 
R13 RESISTOR, FXD, FILM, 4.64k!2, 1%, 1/8W 
R14 RESISTOR, FXD, FILM, 46411, 1%, 1/8W 
U1 INTEGRATED CKT, N74LS04N 
U2 INTEGRATED CKT, SN74LS90N 
U3 INTEGRATED CKT, SN74LS74N 
U4 INTEGRATED CKT, N74LS0ON 
U5 INTEGRATED CKT, SN74LS74N 

OUTPUT MIXER BOARD A2A2 635-0837-001 

CI CAPACITOR, FXD, MICA DIEL, 10pF, ±0.5pF, 50V 
C2. C3 CAPACITOR, FXD, CER DIEL, 10OOpF, 10%. 200V 
C4 CAPACITOR, FXD, CER DIEL. 0. V F , 10%, 50V 
C5 CAPACITOR, FXD, MICA DIEL, 5pF, ±0.5pF, 50V 
C6 CAPACITOR. FXD, CER DIEL. 1000pF, 10%, 200V 
C7 CAPACITOR, FXD, ELCTLT. 10»IF, 20%, 25V 
C8-C10 CAPACITOR, FXD, CER DIEL, 0.0VF, 10%, 100V 
C11 CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 

C12 CAPACITOR, FXD, MICA DIEL, 22pF ±0.5pF, 300V 
(B1) 

L1 NOT USED 
L2 COIL, RF, 0.18^H 
01 TRANSISTOR, 2N5179 
Q2 TRANSISTOR, 3N187 
R1 NOT USED 
R2 RESISTOR, FXD. CMPSN, 2.7kf!, 10%. 1/8W 
R3 RESISTOR. FXD. CMPSN, 680(1. 10%, 1 /8W 
R4 RESISTOR, FXD, CMPSN, 100П, 10%, 1/8W 
R5 RESISTOR. FXD. CMPSN, 200П, 10%, 1/8W 
R6 RESISTOR, FXD, CMPSN, 100П. 10%, 1/8W 
R7 RESISTOR, FXD, CMPSN, ЮкП, 10%, 1/BW 
R8 RESISTOR, FXO, CMPSN, 180П, 10%, 1/8W 
R9. R10 RESISTOR, FXD. CMPSN, 1кй, 10%, 1/6W 
R11 RESISTOR, FXD, CMPSN, 56П, 10%, 1 /8W 

TRANSLATOR VCO A3 637-1763-001 

A1 TRANSLATOR VCO BOARD 
C1-C109 NOT USED 
C110 CAPACITOR, FXD, MICA DIEL, 62pF, 5%, 50V 
C111 ,C112 CAPACITOR, FXD. CER DIEL, 270pF, 5%. 100V 
C113, C114 CAPACITOR. FXD. MICA DIEL, 750pF, 5%, 600V 
C115 CAPACITOR. FXD, MICA DIEL, 560pF, 5%, 500V 
C116 CAPACITOR. FXD, MICA OIEL, 33pF, 2%. 50V (B4) 
FL1-FL8 NOT USED 
FL9-FL10 FILTER, RAD INTR, 1750pF 
L1-L109 NOT USED 
L110 COIL, RF, ЮОООрН (A9) 
L110 COIL. WW, 9.3MH 
L111.L112 COIL, RF, 10000MH 

TRANSLATOR VCO BOARD A3A1 635-0846-001 

CR1 SEMICOND DEVICE, BB109 
CR2 SEMICOND DEVICE, 1 N5711 
C1 NOT USED 
C2, C3 CAPACITOR, FXD, CER DIEL, 1000pF, 10%. 200V 
C 4 CAPACITOR, FXD, CER DIEL, 18pF, 10%. 75V 
C5 CAPACITOR, FXD, CER DIEL, 0.0VF, 10%, 100V 
C6 CAPACITOR, FXD, CER DIEL, 1000pF. 10%, 200V 
C7 CAPACITOR, VAR, AIR DIEL, 1 TO 10pF. 200V 
CB CAPACITOR, FXD, CER DIEL, 10OOpF, 10%, 200V 

745-2341-000 

745-2365-000 
705-1069-000 
705-3605-630 
705-1022-000 
705-1024-000 
705-3163-120 
745-2377-000 
705-1028-000 
705-0980-000 
351-1523-090 
351-1636-010 
351-1525-040 
351-1523-110 
351-1525-040 

912-4141-020 
912-4018-000 
913-5019-320 
912-4141-010 
913-4018-000 
164-9102-240 
913-5019-200 
913-4018-000 
912-4141-030 

240-2014-000 
352-0792-020 
352-1093-010 

745-2356-000 
745-2335-000 
745-2304-000 
745-2317-000 
745-2304-000 
745-2377-000 
745-2314-000 
745-2341-000 
745-2295-000 

635-0846-001 

912-4141-320 
913-1098-470 
912-4114-350 
912-4114-320 
912-4141-220 

241-5006-010 

240-2715-610 
634-5339-001 
240-2715-610 

922-6131-010 
353-3691-010 

913-4018-000 
913-1098-030 
913-5019-200 
913-4018-000 
922-0583-230 
913-4018-000 

I 
I 



• 8 V DC INPUT 

•20 V DC INPUT 

VARIABLE DIVIDER INPUT 
(70-99 MHz) 

TRANSLATOR SIGNAL OUTPUT 
TO OUTPUT LOOP 

70-99 MHz) 

NOTES 

0 
<D 
<D 

UNLESS OTHERWISE SPECIFIED; RESISTANCE 
VALUES ARE IN OHMS, CAPACITANCE VALUES 
ARE IN PICOFARADS AND INDUCTANCE VALUES 
ARE IN MICROHENRYS. 

PARTIAL REFERENCE DESIGNATIONS ARE 
SHOWN; FOR COMPLETE DESIGNATION, 
PREFIX WITH UNIT AND/OR ASSEMBLY 
DESIGNATION. 

P1 IS ON CONNECTOR CARD 635-0998-001. 

ALL UM1ARKE0 SET AND RESET PINS 
ARE CONNECTED TO INACTIVE STATE AS 
SHOWN IN TABLES. 

TEST SELECT: 
A1AIR4 FROM 150Л TO 5 6 0 П ( А 2 (A5 

(В® 

635-0426 SH1 



PARTS LIST (Cont) MODIFICATION HISTORY 
MODIFICATION HISTORY (Cont) 

R E F 

D E S 

C9 
C10 
C11 
C12 
C12 
C13 
C H 
C15, C16 
C17 
C18 
L 1 

L2 
L3, L4 
L5 
0 1 

Q2.Q3 
R1 
R2 
R3 
R4 
RS 
R6 
R7, R8 
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 

A1 
C1-C115 
C116 
FL1-FL10 
FL11-FL21 

C1 
C2 
C3 
C4 
C5 

C6, C7 
C8 
C9.C10 
L1 
L2 
L3 
Q1 
Q2, Q3 
Rl, R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10, R11 
U1 
U2, U3 
U4 
U5, U6 
U7 
U8 
U9 

D E S C R I P T I O N 

C O L L I N S 

P A R T N O 

U S A B L E 

O N C O D E 

R E V I S I O N 

I D E N T 

CAPACITOR. FXD. MICA DIEL. 3pF. ±0.5pF, 50V 912-4141-070 

CAPACITOR, FXD, CER DIEL. O.OVF, 10%, 100V 913-5019-200 
CAPACITOR, FXD. CER DIEL, 100pF, 5%, 100V 913-3281-280 
CAPACITOR, FXO, CER DIEL, O.OVF. 10%. 100V (A1) 913-5019-200 
CAPACITOR. FXD. CER DIEL, 470pF, 10%, 200V 913-4014-000 
CAPACITOR, FXD, CER DIEL, 10pF, 5%. 75V 913-1098-010 
CAPACITOR, FXD, MICA DIEL,30pF, 5%, 50V 912-4141-200 
CAPACITOR, FXD, CER DIEL, O.OVF. 10%, 100V 913-5019-200 
CAPACITOR. FXD, MICA DIEL,6pF, ±0.5pF, 50V 912-4141-090 
CAPACITOR, FXD, CER DIEL, 1000pF, 10%, 200V 913-4018-000 
COIL. RF, 2.70дН 240-2028-000 

COIL, ADJUSTABLE 635-9680-001 
COIL, RF, 2.70BH 240-2028-000 
COIL, RF, 0.27/jH 240-2016-000 
TRANSISTOR, FN 1905 352-0756-050 
TRANSISTOR, 2N5179 352-0792-020 
RESISTOR, FXD, FILM, 4.42 kfl, 1%, 1/8W 705-1027-000 
RESISTOR, FXD, FILM, 30.1kfl. 1%, 1/8W 705-1067-000 
RESISTOR, FXD, CMPSN, 1 kfl, 10%, 1 /4W 745-0749-000 
RESISTOR, FXD, CMPSN, 4.7kfl. 10%, 1/4W 745-0773-000 
RESISTOR, FXD, CMPSN, 27011, 10%. 1 /4W 745-0728-000 
RESISTOR, FXD, CMPSN, 100П, 10%. 1/4W 745-0713-000 
RESISTOR, FXD, CMPSN, 4.7kfl, 10%, 1/4W 745-0773-000 
RESISTOR, FXD, CMPSN, 1000, 10%, 1/4W(A1) 745-0713-000 
RESISTOR, FXD, CMPSN, 470fl, 10%, 1/4W 745-0737-000 
RESISTOR, FXD, CMPSN, 15kfl. 10%, 1/4W 745-0791-000 
RESISTOR, FXD, CMPSN, 10kfl. 10%, 1/4W 745-0785-000 
RESISTOR. FXD, CMPSN, 390П, 10%, 1/4W 745-0734-000 
RESISTOR. FXD, CMPSN, 1kfl, 10%, 1/4W 745-0749-000 
RESISTOR, FXD, CMPSN, 82П, 10%. 1/4W 745-0710-000 
RESISTOR, FXD, CMPSN, 120Q, 10%, 1/4W 745-0716-000 
RESISTOR, FXD, CMPSN, 6211,10%, 1 /4W 745-0710-000 

TRANSLATOR LOGIC A4 637-1762-001 

TRANSLATOR LOGIC BOARD 635-0646-001 
NOT USED 
CAPACITOR, FXD, MICA DIEL, 560pF, 5%, 500V 912-4114-320 
NOT USED 
FILTER, RAD IN TR, 1750pF 241-5006-010 

TRANSLATOR LOGIC BOARD A4A1 635-0646-001 

CAPACITOR, FXD. CER DIEL. 0. V F , 20%, 50V 913-3279-180 
CAPACITOR, FXD, ELCTLT. 68*F, 20%. 6V 184-9102-040 
CAPACITOR, FXD, CER DIEL. O V F , 20%, 50V 913-3279-180 
CAPACITOR, FXD, ELCTLT, ЮдР, 20%, 25V 184-9102-240 
CAPACITOR, FXD, CER DIEL, 47pF, 10%, 75V 913-1098-020 
CAPACITOR, FXD, CER DIEL, 100pF, 5%, 100V 913-3281-280 
CAPACITOR, FXD, CER DIEL. 0.VF. 20%, 50V 913-3279-180 
CAPACITOR. FXD, CER DIEL, 0.0VF. 20%, 50V 913-3279-110 
COIL. RF, 12BH 240-2036-000 
COIL, RF, 33JIH 240-2041 -000 
COIL. RF. 3.90uH 240-2030-000 
TRANSISTOR, 2N2369A 352-0596-030 
TRANSISTOR, 2N2484 352-0549-000 
RESISTOR, FXD, CMPSN, 47kfl, 10%, 1/8W 745-2401-000 
RESISTOR. FXD, FILM, 10kfl, 1%, 1/8W 705-1044-000 
RESISTOR, FXD, FILM, 5.62kfl, 1%, 1/8W 705-1032-000 
NOT USED 
RESISTOR, FXD, FILM, 5.36k(l, 1%, 1/8W 705-1031-000 
RESISTOR, FXD, FILM, 1.78k(l, 1%, 1/8W 705-1008-000 
RESISTOR, FXD, CMPSN, 4.7ktl, 10%, 1/8W 745-2365-000 
RESISTOR, FXD, FILM, 1.78kfl, 1%, 1/8W 705-1008-000 
RESISTOR, FXD, CMPSN, 1kfl, 10%, 1/8W 745-0749-000 
INTEGRATED CKT, 11C90DC 351-1653-020 
INTEGRATED CKT, SN74LS190N 351 -1527-040 
INTEGRATED CKT. N74LS09N 351-1523-210 
INTEGRATED CKT, SN74LS74N 351-1525-040 
INTEGRATED CKT, N74LS00N 351-1523-110 
INTEGRATED CKT. SN74LS74N 351-1525-040 
INTEGRATED CKT, F4050BPC 351-8159-220 

B2 

D E S C R I P T I O N O F R E V I S I O N A N D 

R E A S O N F O R C H A N G E E F F E C T I V I T Y 

Removed A3A1R9,100flfrom in series with A3A1Q2-E 

and junction of A3A1R10-A3A1C12. 

Changed A3A1 C12 from 0.0VF to 470pF. 

Changed: 
A1A1R12 from 680« to 560u. 
A1A1R10 from 1 OOu to test select of 1OOu to 390u. 
Added A1A1R15, test select of 100u or 150u. 

Removed A1A1L5, VHand A1A1R15, test select 
of 100ii or 150ufrom circuit as shown below. 

635-0846-001, 
REV В 
and above. 
635-0890-002, 
REV A 
and above. 
635-0890-002, 
REV С 
and above. 
635-0890-002, 
REVE 
and above. 

-L< X 
RI5 

L5 1 C9 

Added A1A1 05. FN1905 
Changed: 
A1A1R9from68flto 22П 
A1A1R10 from test select of 1001! to 39011; to 1801! fixed. 
A1A1T1 changed from 278-0430-200 to 278-0430-290. 
Removed A1A1C1,1000pFfrom A1A1CR1 cathode 
to ground. 

Removed A1A1C8,15pFfrom A1A1Q3-Bto ground. 
Changed: 
A1A1C6 from 10OOpF to 470pF 
A1A1C9 from 10OOpF to 27pF 
A1A1L2 from 2.7дН to 15мН 
A1A1R2 from 30.1 ku to 68.1 ku 
A1A1R3 from 1ku to 560u. 
Added A1A1CR3, BB109 
Added A1A1CR4.BB109 
Added A1A1CR5BB109 
Added A1A1C24,8pF 
Added A1A1R16,47« 
Added A1A1R17 . 3 3 0 U 
Added A1A1R18,820u 
Added A1R19,270u 
Added A1R20,270u 
Added A1R21.1 ex
changed A1C105 from 750pFto 1500pF. 

Changed A3L110from 10mHto9.3mH 

Changed A2A1R8 from 33.2ksi to 21 ku. 

Changed A1A1R4 from 1 ku variable to; test select of 
150uto 560ii. 

Added A2A2C12, 22pF. 

Added A2A1C14,150pF. 
Changed A2A1L3 from 4.7,uH 
tolOOuH. 

Added A2L105. ЮОдН. 

635-0890-002. 
REVE 
and above. 

635-0890-002, 
REV F 
and above. 

636-1760-001, 
REVD 
and above. 
637-1760-001, 
REVE 
and above. 
637-1763-001, 
REVD 
and above. 
635-0836-001. 
REV В 
and above. 
635-0890-002 
REV G 
and above. 
635-0837-001 
REV Band 
above. 

635-0836-001 
REV С and 
above. 

637-1761-001 
REV E and 
above. 

R E V I S I O N 

I D E N T 

D E S C R I P T I O N O F R E V I S I O N A N D 

R E A S O N F O R C H A N G E E F F E C T I V I T Y 

Added A3C116, 33pF. 637-1763-001 
REV F and 
above. 



1: 

VAR INJ OUTPUT 
79.35-109.35 MHz) 

100 kHz HI REF 

100 kHz HI GrC 

TRANSLATOR SIG INPUT 
(70-99 MHz) 

635-0426 SH 2 
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I. DESCRIPTION 
The TS-8010 Card Extender Kit 622-3431-001, -002 
contains all cables and extender cards necessary for 
extending cards and modules in the HF-80 series 
receivers, exciters, and controls. These extenders 
enable testing and troubleshooting of individual cir
cuit cards in hot mockup or in on-line situations 
without the need of sophisticated test fixtures or test 
equipment. 

The TS-8010 622-3431-001 contains all cables and ex
tenders necessary for testing and troubleshooting the 

523-0767968-002211 
2nd Edition, 1 June 1978 

HF-8010/8010A Exciter, HF-8050/8050A Receiver, 
HF-8070/8070A Receiver-Exciter, and HF-
8090/8091/8092 controls. 

The TS-8010 622-3431-002 contains only those ex
tenders necessary for testing and troubleshooting the 
HF-8090 Exciter Control, HF-8091 Receiver Control, 
and HF-8092 Receiver-Exciter Control. 

Refer to figure 1 and table 1 for the complement of 
these card extender kits. 
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TS^OW Card Extender Kit 
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I T E M 
N O 

C O L L I N S 
P A R T N U M B E R 

D E S C R I P T I O N 6 2 2 - 3 4 3 1 -I T E M 
N O 

C O L L I N S 
P A R T N U M B E R 

D E S C R I P T I O N 

0 0 1 0 0 2 

1 6 3 5 - 0 9 1 3 - 0 0 1 1 3 0 - p i n e d g e - o n e x t e n d e r X X 

2 6 3 5 - 0 9 1 5 - 0 0 1 5 6 - p i n e d g e - o n e x t e n d e r X X 

3 6 3 5 - 0 9 1 5 - 0 0 2 Rf m o d u l e e x t e n d e r X 

4 6 3 5 - 9 6 8 6 - 0 0 1 S u b m i n i a x c o a x e x t e n d e r 7 

5 6 3 5 - 9 6 8 6 - 0 0 2 S u b m i n i a x c o a x / B N C e x t e n d e r X 

6 6 3 7 - 2 8 4 3 - 0 0 1 S y n t h e s i z e r e x t e n d e r X 

2. REPAIR 

Repair of the TS-8010 Card Extender Kit is ac
complished using standard maintenance and planar 
card repair procedures. Refer to the maintenance sec
tion of this instruction book for planar card repair 
procedures. 

3. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts, and in maintenance of the 
equipment. The Collins part number and description 
for each nonstandard replacement part are listed in 
table 2. 

All pins and shields of the extenders are one-to-one 
connections; therefore a schematic diagram of the ex
tenders is not shown. 

Table 2. TS-8010 Card Extender Kit Parts List. 

D E S C R I P T I O N C O L L I N S P A R T N U M B E R 

1 3 0 - p i n e d g e - o n e x t e n d e r 6 3 5 - 0 9 1 3 - 0 0 1 

C a r d guide ( m o u n t s i n s i d e e x t e n d e r f r a m e s ) 1 5 0 - 0 8 1 0 - 0 4 0 

C o n n e c t o r 3 7 2 - 2 2 7 4 - 0 6 0 

P r i n t e d w i r i n g b o a r d 6 0 0 - 1 9 9 3 - 7 7 0 

E x t e n d e r f r a m e (left) 6 3 5 - 9 6 8 3 - 0 0 1 

E x t e n d e r f r a m e (right) 6 3 5 - 9 6 8 3 - 0 0 2 

5 6 - p i n e d g e - o n e x t e n d e r 6 3 5 - 0 9 1 5 - 0 0 1 

C a r d guide ( m o u n t s i n s i d e e x t e n d e r f r a m e s ) 1 5 0 - 0 8 1 0 - 0 4 0 

C o n n e c t o r 3 7 2 - 7 5 1 5 - 0 4 0 

P r i n t e d w i r i n g b o a r d 6 0 0 - 1 9 9 3 - 7 7 1 

E x t e n d e r f r a m e (left) 6 3 5 - 9 6 8 5 - 0 0 1 

E x t e n d e r f r a m e (right) 6 3 5 - 9 6 8 5 - 0 0 2 



Table 2. TS-8010 Card Extender Kit Parts List (Cont). 

D E S C R I P T I O N C O L L I N S P A R T N U M B E R 

Rf m o d u l e e x t e n d e r 6 3 5 - 0 9 1 5 - 0 0 2 

C o n n e c t o r 3 7 2 - 7 5 1 5 - 0 4 0 

P r i n t e d w i r i n g b o a r d 6 0 0 - 1 9 9 3 - 7 7 1 

E x t e n d e r f r a m e 6 3 5 - 9 6 8 1 - 0 0 1 

S u b m i n i a x c o a x e x t e n d e r 6 3 5 - 9 6 8 6 - 0 0 1 

R f c o n n e c t o r 3 5 7 - 7 2 0 7 - 0 1 0 

Rf c o n n e c t o r 3 5 7 - 7 2 0 7 - 0 2 0 

C o a x i a l c a b l e , R G - 3 1 6 / U 4 2 5 - 0 1 4 6 - 0 1 0 

S u b m i n i a x c o a x / B N C e x t e n d e r 6 3 5 - 9 6 8 6 - 0 0 2 

Rf c o n n e c t o r 3 5 7 - 7 2 0 7 - 0 1 0 

Rf c o n n e c t o r , B N C 3 5 7 - 7 2 7 9 - 0 1 0 

C o a x i a l c a b l e , R G - 3 1 6 / U 4 2 5 - 0 1 4 6 - 0 1 0 

S y n t h e s i z e r e x t e n d e r 6 3 7 - 2 8 4 3 - 0 0 1 

C a r d guide ( m o u n t s i n s i d e e x t e n d e r b r a c k e t s ) 1 5 0 - 0 8 1 0 - 0 3 0 

C o n n e c t o r 3 7 2 - 7 5 1 5 - 0 5 0 

P r i n t e d w i r i n g b o a r d 6 0 0 - 1 9 9 3 - 0 5 0 

E x t e n d e r b r a c k e t (left) 6 3 7 - 1 7 7 5 - 0 0 1 

E x t e n d e r b r a c k e t (r ight) 6 3 7 - 1 7 7 6 - 0 0 1 
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1. DESCRIPTION 
AC-8012 Oven Standard Kit 622-3460-001 contains an 
rf oscillator, an external phase-lock card, and all the 
cables and hardware necessary to install them in the 
units listed in table 1. When installed, the oven stan
dard provides a high-stability crystal oscillator 
mounted inside a proportionally controlled oven. 

Table 1. AC-8012 Oven Standard Kit, Equipment Used On. 

EQUIPMENT COLLINS PART NUMBER 
HF-8010 Exciter HF-8010A Exciter HF-8050 Receiver HF-8050A Receiver HF-8070 Receiver-Exciter HF-8070A Receiver-Exciter 851S-1 Receiver 

622-3389-( ) 622-3395-( ) 622-3385-( ) 622-3393-( ) 622-3387-( ) 622-3394-( ) 622-4272-( ) 
| Note | This kit is factory installed on some configurations of these units. 

The AC-8012 rf oscillator provides a 1-MHz sine-wave 
frequency output at a level of 0.40 volt rms into 50 
ohms. Accuracy of the rf oscillator exceeds that of the 
tcxo built into the used-on equipments and uses a 
proportionally controlled oven instead of the 
temperature-compensating network to improve ac
curacy over the controlled temperature range, -20 to 
+70 °C (-4 to +158 °F). 

The AC-8012 rf oscillator has two frequency ad
justments: a coarse adjustment (FREQ ADJ -
COARSE) to adjust the output frequency to ±1.5 x 
10-6 0 f the nominal frequency with ± 5 x 10-9 o r better 
resolution, and a fine adjustment (FREQ ADJ -
FINE) to adjust the output frequency to 2.0 x 10-8 
minimum to 4.0 x 10-8 maximum with minimum 
resolution of ± 2 x 10-Ю. 

The AC-8012 rf oscillator requires +18.0 ±0.9 V dc, 
8.0 watts maximum during warmup; 2.5 watts 
nominal after warmup; and +5.0 ±0.25 V dc, 20 mA 
maximum. 

2. INSTALLATION (Refer to figure 1.) 
Installation of AC-8012 Oven Standard Kit (622-3460-
001) consists of installation of external phase-lock on 
the synthesizer reference (REF STD) and installation 
of oscillator assembly Yl (637-9135-001). Note 

Refer to maintenance section of this instruc
tion book for planar card component replace
ment procedures. 

2.1 External Phase-Lock (635-0655-001) 
Installation 

a. Remove top cover from unit. 
b. Remove top cover from synthesizer assembly. 
c. Remove REF STD from synthesizer assembly. 
d. Remove cover from left side rf compartment on 

REF STD, and move jumper clip from INT to EXT 
position (strap for external operation). 



N O T E : U S E E X I S T I N G H A R D W A R E 
( S C R E W , L O C K W A S H E R , A N D 
H E X - N U T ) . 

1У11 7 - 3 PLACES 

(3 P L A C E S ) 

W 1 O F Y1 

R U B B E R G R O M M E T 

T P 5 - 4 2 5 7 - 0 1 3 

AC-8012 Oven Standard Kit Installation 
Figure 1 



e. Reinstall left side rf compartment cover on REF 
STD. 

f. Mount external phase-lock (table 2, item 2) to REF 
STD with two lockscrews (table 2, item 3). 

g. Set jumper clip on external phase-lock to 1-MHz 
position. 

h. Insert REF STD in its original position in syn
thesizer assembly. 

i. Reinstall synthesizer assembly top cover, 
j . Reinstall unit top cover. 

2.2 Oscillator Assembly (637-9135-001) 
Installation 

a. Remove bottom cover from unit. 
b. Remove attaching hardware referred to in note on 

figure 1. 
c. Install oscillator assembly (table 2, item 1) to 

chassis using three screws (table 2, item 4), three 
lockwashers (table 2, item 5), three hexnuts (table 
2, item 6), and attaching hardware removed in step 
b above. 

d. Install the two wires from oscillator assembly 
(table 2, item 1) to power supply AI (green wire to 
A1TB4-2 and red wire to A1TB4-7). 

e. Using three cable ties (table 2, item 7), tie the two 
wires that connect the oscillator assembly to power 
supply AI. 

f. Remove bottom cover of synthesizer assembly and 
install oscillator assembly cable Wl (table 2, P/O 
item 1) to synthesizer sideboard as follows: 
1. Thread cable Wl through rubber grommet as 

shown in figure 1. 

I Note I 

Some configurations of the synthesizer 
assembly do not contain a rubber grommet. 
In configurations not having a rubber 
grommet, place Wl in one of the cutouts for 
wiring, using care not to pinch wires when 
reinstalling synthesizer assembly bottom 
cover. 

Note 

Some configurations of the synthesizer 
sideboard contain posts on the J2 pad and 
some only contain solder holes. In the con
figurations containing solder holes, do not 
insert leads more than 0.508 cm (0.20 in) into 
sideboard when soldering. 

2. Solder center conductor of Wl (insulated) to J2-
A post or pad of synthesizer sideboard. 

3. Solder shield top of Wl (uninsulated) to J2-B 
post or pad of synthesizer sideboard. 

g. Reinstall synthesizer assembly bottom cover. 
h. Reinstall unit bottom cover. 

3. REPAIR 

Repair of the AC-8012 Oven Standard Kit is ac
complished using standard maintenance and planar 
card repair procedures. Refer to the maintenance sec
tion of this instruction book for planar card repair 
procedures. 

Table 2. AC-8012 Oven Standard Kit Parts List. 

ITEM DESCRIPTION COLLINS PART NUMBER QUANTITY 

t-i Oscillator assembly 637-9135-001 1 
Radio frequency oscillator 277-0472-010 1 
Capacitor, 0.1 913-3681-000 2 
Ferrite bead 288-0915-030 2 

2 External phase-lock 635-0655-001 1 

со
 

Lockscrew - 0.112 x 40 x 0.187 330-1716-130 2 
4 Machined screw - 0.138 x 32 x 0.375 343-0169-000 3 
5 Lockwasher - 0.138 310-0096-000 3 
6 Hexnut - 0.138 x 32 313-0045-000 3 
7 Cable tie 435-1169-200 3 
8 Drawing envelope 520-8360-132 1 

Installation kit, oven oscillator — AC-8012 622-3460-001 1 



4. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts, and in installation/ 
maintenance of the equipment. The Collins part 
number and description of each nonstandard replace
ment part are listed in table 2. 

Radio Frequency Oscillator 277-0472-010 is a non-
repairable assembly and should be returned to fac
tory if defective. 

External Phase-Lock 635-0655-001 is repairable and is 
covered in Synthesizer Reference (623-2085-001) in
structions (Collins part number 523-0767970) included 
in this instruction book. 
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1. DESCRIPTION 

The AC-8013 External Standard Kit 622-3461-001 con
tains an external phase-lock card, a cable assembly, 
and the hardware necessary to install them in the 
units listed in table 1. When installed, the external 
standard kit allows for an external high-stability fre
quency source to be connected to the synthesizer 
reference. 

The external phase-lock card (P/0 AC-8013 kit), when 
installed, allows an external reference frequency of 5 
MHz, 1 MHz, or 100 kHz to be supplied to the units 
listed. The external reference signal must be 0.5 to 1.5 
volts rms sine wave into 50 ohms with accuracy 
depending on the accuracy of the signal source. 

2. INSTALLATION (Refer to figure 1.) 

Installation of AC-8013 External Standard Kit (622-
3461-001), consists of installation of external phase-
lock on the synthesizer reference (REF STD) and in
stallation of cable assembly Wl (637-9136-001). 

Note 

Refer to maintenance section of this instruc
tion book for planar card component replace
ment procedures. 

2.1 External Phase-Lock (635-0655-001) 
Installation 

a. Remove top cover from unit. 
b. Remove top cover from synthesizer assembly. 
c. Remove REF STD from synthesizer assembly. 

523-0768672-001211 
1 June 1978 

Table 1. AC-8013 External Standard Kit, Equipment Used On. 

E Q U I P M E N T C O L L I N S 
P A R T N U M B E R 

H F - 8 0 1 0 E x c i t e r 
H F - 8 0 1 0 A E x c i t e r 
H F - 8 0 5 0 R e c e i v e r 
H F - 8 0 5 0 A R e c e i v e r 
H F - 8 0 7 0 R e c e i v e r - E x c i t e r 
H F - 8 0 7 0 A R e c e i v e r - E x c i t e r 
8 5 1 S - 1 R e c e i v e r 

6 2 2 - 3 3 8 9 - ( ) 
6 2 2 - 3 3 9 5 - ( ) 
6 2 2 - 3 3 8 5 - ( ) 
6 2 2 - 3 3 9 3 - ( ) 
6 2 2 - 3 3 8 7 - ( ) 
6 2 2 - 3 3 9 4 - ( ) 
6 2 2 - 4 2 7 2 - ( ) 

| Note \ 

If an o v e n s t a n d a r d k i t i s i n s t a l l e d , t h e o v e n 
s t a n d a r d m u s t f i r s t b e r e m o v e d b e f o r e the 
e x t e r n a l s t a n d a r d k i t i s i n s t a l l e d . 

d. Remove cover from left side rf compartment on 
REF STD, and move jumper clip from INT to EXT 
position (strap for external operation). 

e. Reinstall left side rf compartment cover on REF 
STD. 

f. Mount external phase-lock (table 2, item 2) to REF 
STD with two lockscrews (table 2, item 3). 

g. Set jumper clip on external phase-lock to 1-MHz 
position. 

h. Insert REF STD in its original position in syn
thesizer assembly. 

i. Reinstall synthesizer assembly top cover, 
j . Reinstall unit top cover. 

2.2 Cable Assembly Wl (637-9136-001) Installation 

a. Remove bottom cover from unit. 
b. Remove bottom cover from synthesizer assembly. 
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АС-8013 External Standard Kit Installation 
Figure 1 



с. Secure cable assembly Wl (table 2, item 1) to J23 
position of rear panel and thread cable through 
rubber grommet to synthesizer assembly as shown 
in figure 1. 

Note 

Some configurations of the synthesizer 
assembly do not contain a rubber grommet. 
In configurations not having a rubber 
grommet, place Wl in one of the cutouts for 
wiring using care not to pinch wires when 
reinstalling synthesizer assembly bottom 
cover. 

Some configurations of the synthesizer 
sideboard contain posts in the J2 pads and 
some only contain solder holes. In the con
figurations containing solder holes, do not 
insert leads more than 0.508 cm (0.20 in) into 
sideboard when soldering. 

Solder center conductor of Wl (insulated) to J2-A 
post or pad of synthesizer sideboard. 

e. Solder shield top of Wl (uninsulated) to J2-B post 
or pad of synthesizer sideboard. 

f. Reinstall synthesizer assembly bottom cover. 
g. Reinstall unit bottom cover. 

3. REPAIR 

Repair of the AC-8013 External Standard Kit is ac
complished using standard maintenance and planar 
card repair procedures. Refer to the maintenance sec
tion of this instruction book for planar card repair 
procedures. 

4. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts, and installation/maintenance 
of the equipment. The Collins part number and 
description for each nonstandard replacement part 
are listed in table 2. 

External Phase-Lock 635-0655-001 is covered in 
Synthesizer Reference (623-3085-001) .instructions 
(Collins part number 523-0767970) included in this in
struction book. 

Table 2. AC-8013 External Standard Kit, Parts List. 

I T E M D E S C R I P T I O N C O L L I N S P A R T N U M B E R Q U A N T I T Y 

1 C a b l e a s s e m b l y W l 6 3 7 - 9 1 3 6 - 0 0 1 1 

2 E x t e r n a l p h a s e - l o c k 6 3 5 - 0 6 5 5 - 0 0 1 1 

со
 

L o c k s c r e w - 0 . 1 1 2 x 4 0 x 0 . 1 8 7 3 3 0 - 1 7 1 6 - 1 3 0 2 

4 D r a w i n g e n v e l o p e 5 2 0 - 8 3 6 0 - 1 3 3 1 

I n s t a l l a t i o n k i t - e x t e r n a l r e f e r e n c e 
s t a n d a r d , A C - 8 0 1 3 

6 2 2 - 3 4 6 1 - 0 0 1 1 



AC-8090 
Remote Control Kit 
(622-3462-001) instructions 

Collins Telecommunications Products Division 

Printed in USA 523-0768675-002211 
2nd Edition, 1 January 1979 

1. DESCRIPTION 

AC-8090 Remote Control Kit 622-3462-001 contains a 
parallel output, parallel input, and serial interface 
card. When installed, the AC-8090 Remote Control 
Kit makes the equipment it is used on (table 1) com
pletely remotable using a compatible remote control. 

Table 1. AC-S090 Remote Control Kit, Equipment Used On. 

E Q U I P M E N T C O L L I N S 
P A R T N U M B E R 

H F - 8 0 1 0 E x c i t e r 
H F - 8 0 5 0 R e c e i v e r 
H F - 8 0 7 0 R e c e i v e r - E x c i t e r 

* 8 5 1 S - 1 R e c e i v e r 

6 2 2 - 3 3 8 9 - ( ) 
6 2 2 - 3 3 8 5 - ( ) 
6 2 2 - 3 3 8 7 - ( ) 
6 2 2 - 4 2 7 2 - ( ) 

• T h i s ki t i s f a c t o r y i n s t a l l e d on s o m e c o n f i g u r a 
t i o n s of this u n i t . 

3. Serial interface in A13 slot, 
c. Reinstall the unit top cover. 

3. REPAIR 

Repair of the AC-8090 Remote Control Kit is ac
complished using standard maintenance and planar 
card repair procedures. Refer to the maintenance sec
tion of this instruction book for planar card repair 
procedures. 

4. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts, and in maintenance of the 
equipment. The Collins part number and description 
for each replacement part are listed in table 2. 

2. INSTALLATION 

Install AC-8090 Remote Control Kit 622-3462-001 as 
follows: 

a. Remove the unit top cover. 
b. Install the cards included in the kit in the follow

ing slots: 
1. Parallel input in A l l slot. 
2. Parallel output in A12 slot. 

These cards are covered in the following instructions 
which are included in this instruction book. 

a. Parallel input (635-0751-001, -002) instructions 
(Collins part number 523-0767949). 

b. Parallel output (635-0752-001, -002) instructions 
(Collins part number 523-0767950). 

c. Serial interface (635-0742-001) instructions (Collins 
part number 523-0767951). 



Table 2. AC-8090 Remote Control Kit Parts List. 

P A R T D E S C R I P T I O N C O L L I N S P A R T N U M B E R Q U A N T I T Y U S E D O N 

A C - 8 0 9 0 R E M O T E C O N T R O L K I T 
6 2 2 - 3 4 6 2 - 0 0 1 

S e r i a l i n t e r f a c e A 1 3 6 3 5 - 0 7 4 2 - 0 0 1 1 

P a r a l l e l input A l l 6 3 5 - 0 7 5 1 - 0 0 1 1 R E V -

P a r a l l e l input A l l 6 3 5 - 0 7 5 1 - 0 0 2 1 R E V A and a b o v e 

P a r a l l e l output A 1 2 6 3 5 - 0 7 5 2 - 0 0 1 1 R E V -

P a r a l l e l output A 1 2 6 3 5 - 0 7 5 2 - 0 0 2 1 R E V A and a b o v e 

D r a w i n g e n v e l o p e 5 2 0 - 8 3 6 0 - 2 1 5 1 

I n s t a l l a t i o n Kit - R e m o t e 
C o n t r o l A C - 8 0 9 0 

6 2 2 - 3 4 6 2 - ( ) 1 



AC-85100 ISB Kit 
(622-4606-( )) instructions 

Collins Telecommunications Products Division 

Printed in USA 523-0769222-001211 
1 January 1979 

1. DESCRIPTION 

The AC-85100 ISB Kit 622-4606-( ) contains a 
channel В if. When installed, the ISB Kit provides 
LSB and 2-channel ISB (independent sideband) 
operation. Refer to table 1 for equipments used on. 

The AC-85100 channel В if provides a channel В if 
amplifier and channel В SSB product detected audio 
outputs. Different configurations of the AC-85100 
ISB provide different LSB bandwidth filters. 

To maintain a balanced ISB operation, an LSB filter 
with the same bandwidth as the USB filter is desired. 
The standard filter in USB is 2.75-kHz bandwidth, 
thus a 2.75-kHz bandwidth LSB filter should be used. 
If a filter other than the standard is used in either 
USB or LSB, kits are available to maintain a balanced 
ISB system. LSB filters are included in these instruc
tions; USB filters are included in AC-85108 Channel 
A IF Kit (622-4616-( )) instructions. 

Table 1. AC-85100 ISB Kit, Equipments, Used On. 

E Q U I P M E N T C O L L I N S P A R T NO 

8 5 1 S - 1 R e c e i v e r 6 2 2 - 4 2 7 2 - < i 

T h i s k i t i s f a c t o r y i n s t a l l e d on s o m e c o n f i g u r a t i o n s 
of this unit . 

2. INSTALLATION 

Installation of the AC-85100 ISB Kit 622-4606-( ) 
consists of installing a channel В if A8 and, if install
ed, removing filter A8A2FL2 from filter card A8A2. 

a. Remove top cover from unit. 
b. If A8A2 installed, remove A8 CHAN A IF from the 

unit. 
c. Remove A8A2 filter card from A8 CHAN A IF. 
d. If A8A2FL2 is not the only filter on the A8A2 

filter card, unsolder and remove A8A2FL2 from 
the A8A2 filter card. 

e. Replace A8A2 filter card on A8 CHAN A IF. (If 
A8A2FL2 is the only filter on the A8A2 filter card, 
save the removed card. Do not reinstall it in the 
unit.) 

f. Reinstall A8 CHAN A IF in its original position in 
the unit. 

g. Install A7 CHAN В IF in its allocated position in 
the unit. 

h. Reinstall unit top cover. 

3. REPAIR 

Repair of the AC-85100 ISB Kit is accomplished using 
standard maintenance and planar card repair 
procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

4. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts, and in maintenance of the 
equipment. The Collins part number and description 
for each replacement part are listed in table 2. 

Channel В IF 637-2647-( ) is covered in Channel В IF 
637-2647-( ) instructions (Collins part number 523-
0767965) included in this instruction book. 



Table 2. AC-85100 ISB Kit, Parts List. 

P A R T D E S C R I P T I O N C O L L I N S P A R T N O Q U A N T I T Y U S E D Q N A C - 8 5 1 0 0 
I S B K I T 6 2 2 - 4 6 0 6 - ( ) 

P A R T D E S C R I P T I O N C O L L I N S P A R T N O 

- 0 0 1 - 0 0 2 

C h a n n e l В i f ( 2 . 7 5 - k H z L S B ) 6 3 7 - 2 6 4 7 - 0 0 1 1 

C h a n n e l В i f ( 3 . 1 0 - k H z L S B ) 6 3 7 - 2 6 4 7 - 0 0 3 1 

D r a w i n g e n v e l o p e 5 2 0 - 8 3 6 0 - 2 1 6 1 1 

I n s t a l l a t i o n K i t - I S B A C - 8 5 1 0 0 6 2 2 - 4 6 0 6 - ( ) 1 1 



AC-85101 D V B F O Kit 
(622-4607-001) instructions 

Collins Telecommunications Products Division 

Printed in USA 523-0769223-001211 
1 January 1979 

1. DESCRIPTION 

The AC-85101 DVBFO Kit 622-4607-001 contains a 
vbfo card. When installed the DVBFO kit provides a 
vbfo offset frequency for SSB/CW or ISB (channel A 
only) operation. Refer to table 1 for equipment this 
kit is used on. 

The AC-85101 vbfo provides an offset frequency that 
is summed with the 450-kHz injection frequency and 
provides a 440.01- to 459.99-kHz channel A if injection 
frequency when the bfo is enabled. This variable in
jection frequency provides a CW tone of 0 to 9 990 Hz 
(in 10-Hz steps) in either USB or LSB. 

2. INSTALLATION 

Installation of the AC-85101 DVBFO Kit 622-4607-001 
consists of installing an A4 VBFO card and removing 
optical blanker from VBFO display. 

2.1 VBFO 638-6067-001 Installation 

Note 

Retain hardware removed during dis
assembly for use in reassembly. Refer to 
unit parts list as an aid in disassembly and 
assembly. 

a. Remove top cover from unit. 
b. Remove jumper card 637-3796-001 from A4 slot. 
c. Install VBFO 638-6067-001 in A4 slot. 
d. Remove front panel from unit by removing four 

hexhead screws and attaching hardware. 

Table 1. AC-85101 DVBFO Kit, Equipment Used On. 

E Q U I P M E N T C O L L I N S P A R T N O 

8 5 1 S - 1 R e c e i v e r 6 2 2 - 4 2 7 2 - ( ) 

T h i s kit i s f a c t o r y i n s t a l l a e d o n s o m e c o n f i g u r a 
t i o n s o f this unit . 

Caution 

Upper overlay panel (plexiglass) is brittle; 
exercise care during removal of upper 
overlay panel. 

e. Remove upper overlay panel from front panel as 
follows: 
1. Remove four Phillips-head screws and 

lockwashers that secure back of front panel to 
upper edge bar. 

2. Remove four Phillips-head screws and 
lockwashers that secure back of front panel to 
panel support (middle bar on front panel). 

3. Lift upper edge bar from front panel. 
4. Carefully remove upper overlay panel. 

f. Carefully remove optical blanker from vbfo fre
quency display. 

Caution 

Upper overlay panel (plexiglass) is brittle; 
exercise care during replacement of upper 
overlay panel. 



g. Insert upper overlay panel into slot on panel sup
port (middle bar on front panel). 

h. Replace edge bar on top of front panel ensuring up
per overlay panel fits properly. 

i. Secure upper overlay panel to front panel with 
eight Phillips-head screws and lockwashers. 

j . Secure front panel to unit with four hexhead 
screws and attaching hardware, 

k. Reinstall unit top cover. 
3. REPAIR 

Repair of AC-85101 DVBFO Kit is accomplished us
ing standard maintenance and planar card repair 

procedures. Refer to the maintenance section of this 
instruction book for planar card repair procedures. 

4. PARTS LIST/DIAGRAMS 

This paragraph assists in the identification, requisi
tion, and issuance of parts, and in maintenance of the 
equipment. The Collins part number and description 
for each nonstandard replacement part are listed in 
table 2. These cards are covered in the following in
structions which are included in this instruction book. 

Table 2. AC-85101 DVBFO Kit, Parts List. 

P A R T D E S C R I P T I O N C O L L I N S P A R T N O Q U A N T I T Y U S E D O N 
A C - 8 5 1 0 1 D V B F O K I T 
6 2 2 - 4 6 0 7 - 0 0 1 

V B F O A 4 6 3 8 - 6 0 6 7 - 0 0 1 1 

D r a w i n g e n v e l o p e 5 2 0 - 8 3 6 0 - 2 1 1 1 

I n s t a l l a t i o n K i t - 6 2 2 - 4 6 0 7 - ( ) 1 
D V B F O A C - 8 5 1 0 1 

6 2 2 - 4 6 0 7 - ( ) 

л 



АС-85102 
Decade Expansion Kit 
(622-4608-001) instructions 

Collins Telecommunications Products Division 

Printed in USA 523-0769224-001211 
1 January 1979 

1. DESCRIPTION 

The AC-85102 Decade Expansion Kit 622-4608-001 
contains a synthesizer 100/10 Hz decade card. When 
installed, the AC-85102 Decade Expansion Kit 
provides 10-Hz tuning on all units listed in table 1. 

Table 1. AC-85102 Decade Expansion Kit, Equipment Used On. 

E Q U I P M E N T C O L L I N S P A R T N O 

8 5 1 S - 1 R e c e i v e r 6 2 2 - 4 2 7 2 - 0 0 1 

2. INSTALLATION 

Installation of the AC-85102 Decade Expansion Kit 
622-4608-001 consists of configuring the synthesizer 
assembly for 10-Hz operation using the 100/10-Hz 
decade supplied with the kit. 

Note 

Retain hardware removed during dis
assembly for use in reassembly. Refer to 
unit parts list as an aid in disassembly and 
assembly. 

a. Remove unit top cover. 
b. Remove synthesizer assembly top cover. 
c. Remove END DECADE from A18 slot and install 

it in A17 slot. 
d. Install decade card 623-2080-004 in the A18 slot. 

Remove front panel from unit by removing four 
hexhead screws and attaching hardware. 

Caution 

Upper overlay panel (plexiglass) is brittle; 
exercise care during removal of upper 
overlay panel. 

f. Remove upper overlay panel from front panel as 
follows: 
1. Remove four Phillips-head screws and 

lockwashers that secure back of front panel to 
upper edge bar. 

2. Remove four Phillips-head screws and 
lockwashers that secure back of front panel to 
panel support (middle bar on front panel). 

3. Lift upper edge bar from front panel. 
4. Carefully remove upper overlay panel. 

g. Carefully remove optical blanker from 10-Hz fre
quency digit of frequency display. 

Caution 

Upper overlay panel (plexiglass) is brittle; 
exercise care during replacement of upper 
overlay panel. 

h. Insert upper overlay panel into slot on panel sup
port (middle bar on front panel). 

i. Replace edge bar on top of front panel ensuring up
per overlay panel fits properly. 

j . Secure upper overlay panel to front panel with 
eight Phillips-head screws and lockwashers. 

k. Secure front panel to unit with four hexhead 
screws and attaching hardware. 



1. Reinstall synthesizer assembly top cover, 
m. Reinstall unit top cover. 

3. REPAIR 

Repair of AC-85102 Decade Expansion Kit is ac
complished using standard maintenance and planar 
card repair procedures. Refer to the maintenance sec
tion of this instruction book for planar card repair 
procedures. 

4. PARTS LIST/ DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts, and in maintenance of the 
equipment. The Collins part number and description 
for each replacement part are listed in table 2. 

Synthesizer Decade 623-2080-004 is covered in 
Synthesizer Decade 623-2080-001, -002, -003, -004 in
structions (Collins part number 523-0767972) included 
in this instruction book. 

Table 2. AC-85102 Decade Expansion Kit, Parts List. 

P A R T D E S C R I P T I O N C O L L I N S P A R T N O Q U A N T I T Y U S E D O N 
A C - 8 5 1 0 2 D E C A D E E X P A N S I O N K I T 
6 2 2 - 4 6 0 8 - 0 0 1 

S y n t h e s i z e r d e c a d e 6 2 3 - 2 0 8 0 - 0 0 4 

D r a w i n g e n v e l o p e 5 2 0 - 8 3 6 0 - 2 1 2 1 

I n s t a l l a t i o n K i t - D e c a d e 6 2 2 - 4 6 0 8 - ( ) 1—
' 

E x p a n s i o n A C - 8 5 1 0 2 



AC-85105 
Optional Filters Kit 
(622-4611-( )) instructions 

Collins Telecommunications Products Division 

Printed in USA 523-0769226-001211 
1 January 1979 

1. DESCRIPTION 2.1 Filter 637-2515-( ) Installation 

AC-85105 Optional Filters Kit 622-4611-( ) contains 
an if filter card and two sets of decals to mark the 
front-panel BANDWIDTH switch. When installed, 
the AC-85105 Optional Filters Kit allows selection of 
filters using the front-panel MODE switch and 
BANDWIDTH switch. Normally selection of specific 
filters is made in SSB/CW or AM modes. The if filter 
card is installed in the local unit and one set of decals 
is used to appropriately mark the front-panel 
BANDWIDTH switch of the local unit. The second set 
of decals is used to mark the front-panel 
BANDWIDTH switch on the associated control unit 
(if applicable). Refer to table 1 for equipment this kit 
is used on. 

2. INSTALLATION 

Installation of AC-85105 Optional Filters Kit 622-
46U-( ) consists of installing an if filter card and 
front-panel decals. 

a. Remove top cover from unit. 
b. Remove A8 CHAN A IF from the unit. 
c. Plug filter into A8 CHAN A IF. 
d. Secure filter in place using screw and washers 

supplied in this kit. 
e. Insert A8 CHAN A IF in its original position in 

unit. 

f. Reinstall unit top cover. 

2.2 Decal Installation 
Note 

Extra decals in kit to be installed on 
associated control unit (if applicable). 

Install adhesive-backed decals in front-panel recess at 
BANDWIDTH switch positions as shown in table 2. 

Table 2. Decal Installation. 

Table 1. AC-85105 Optional Filters Kit, Equipment Used On. 

E Q U I P M E N T C O L L I N S 
P A R T N U M B E R 

• 8 5 1 S - 1 R e c e i v e r 
• • H F - 8 0 9 5 R e c e i v e r C o n t r o l 

0 2 2 - 4 2 7 2 - ( ) 
6 2 2 - 3 4 8 9 - ( ) 

• T h i s kit i s f a c t o r y i n s t a l l e d on s o m e c o n f i g u r a 
t i o n s of this u n i t . 

• • C o n t r o l , a s s o c i a t e d only with 8 5 1 S - 1 R e c e i v e r 
with r e m o t e c o n t r o l o r 8 5 1 S - 1 R e c e i v e r with 
A C - 8 0 9 0 R e m o t e C o n t r o l Kit i n s t a l l e d . 

B A N D W I D T H 
S W I T C H 
P O S I T I O N 

D E C A L S I N S T A L L E D B A N D W I D T H 
S W I T C H 
P O S I T I O N K I T 6 2 2 - 4 6 1 1 - ( ) 

B A N D W I D T H 
S W I T C H 
P O S I T I O N 

- 0 0 1 - 0 0 2 - 0 0 3 - 0 0 4 

A 6 6 

В - 3 

CO 3 

С - 1 1 1 

D - 0 . 5 0 . 5 0 . 5 

E - 0 . 2 0 . 2 0 .1 



3. REPAIR 

Repair of the AC-85105 Optional Filters Kit is ac
complished using standard maintenance and planar 
card repair procedures. Refer to the maintenance sec
tion of this instruction book for planar card repair 
procedures. 

4. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts, and in maintenance of the 

equipment. The Collins part number and description 
for each nonstandard replacement part are listed in 
table 3. 

Filter 637-2515-( ) is covered in Filter 637-2515-( ) in
structions (Collins part number 523-0767967) included 
in this instruction book. 

Table 3. AC-85105 Optional Filters Kit Parts List. 

P A R T D E S C R I P T I O N C O L L I N S P A R T N U M B E R Q U A N T I T Y U S E D O N P A R T D E S C R I P T I O N C O L L I N S P A R T N U M B E R 

A C - 8 5 1 0 5 O P T I O N A L 
F I L T E R S K I T 6 2 2 - 4 6 1 1 - ( ) 

P A R T D E S C R I P T I O N C O L L I N S P A R T N U M B E R 

- 0 0 1 - 0 0 2 - 0 0 3 - 0 0 4 

F i l t e r 6 3 7 - 2 5 1 5 - 0 0 1 1 
F i l t e r - 6 3 7 - 2 5 1 5 - 0 0 4 1 
F i l t e r 6 3 7 - 2 5 1 5 - 0 0 5 1 
F i l t e r 6 3 7 - 2 5 1 5 - 0 0 6 1 
D e c a l , 0 . 1 6 3 5 - 9 7 0 0 - 0 0 1 2 
D e c a l , 0 . 2 6 3 5 - 9 7 0 0 - 0 0 2 2 2 
D e c a l , 0 . 5 6 3 5 - 9 7 0 0 - 0 0 3 2 2 2 
D e c a l , 1 6 3 5 - 9 7 0 0 - 0 0 4 2 2 

CM 

D e c a l , 3 6 3 5 - 9 7 0 0 - 0 0 5 2 2 2 
D e c a l , 6 6 3 5 - 9 7 0 0 - 0 0 6 2 2 2 
D r a w i n g e n v e l o p e 5 2 0 - 8 3 6 0 - 1 3 4 1 1 1 1 

I n s t a l l a t i o n K i t - O p t i o n a l F i l t e r s , A C - 8 5 1 0 5 6 2 2 - 4 6 1 1 - ( ) 1 1 1 1 



AC-85106 RF Translator Kit 
(622-4612-( )) instructions 

Collins Telecommunications Products Division 

523-0769227-001211 Printed in USA 

1 January 1979 

1. DESCRIPTION 

The AC-85106 RF Translator Kit 622-4612-( ) con
tains a replacement rf module. 

When installed, the 622-4612-001 provides 10 1/2-
octave bandpass filters for receive filtering and a 
narrowband 109.35-MHz if filter (±7.50 kHz at 3-dB 
points). 

When installed, the 622-4612-002 provides three 
broadband rf filters and a broadband 109.35-MHz if 
filter (±6.10 kHz at 0.5-dB points). 

Refer to table 1 for equipment this kit is used on. 

Table 1. 'AC-H5106 RF Translator Kit, Equipment Used On. 

E Q U I P M E N T C O L L I N S 
P A R T N U M B E R 

H F - 8 0 5 0 R e c e i v e r 6 2 2 - 3 3 8 5 - 1 i 

H F - 8 0 5 0 A R e c e i v e r 6 2 2 - 3 3 9 3 - 1 ) 
* 8 5 1 S - 1 R e c e i v e r 6 2 2 - 4 2 7 2 - 1 » 

• T h i s kit f a c t o r y i n s t a l l e d on s o m e c o n f i g u r a t i o n s 
of this u n i t . 

A C - 8 5 1 0 6 R F T r a n s l a t o r Kit ( 6 2 2 - 4 6 1 2 - 0 0 1 ) is 
not u s e d on (or a d a p t a b l e to) H F - 8 0 5 0 o r 1 1 F - 8 0 5 0 A 
R e c e i v e r s . 

2. INSTALLATION 

Installation of the AC-85106 RF Translator Kit 622-
4612-( ) consists of installing an rf translator A9 and 
checking that the correct strapping is in place on the 
control card A10. 

a. Remove top cover from unit. 
b. Remove A10 CONTROL from unit. 
c. Check filter strapping on A10 CONTROL. 

Note 

If AC-85106 RF Translator Kit 622-4612-001 
is being installed (RF Translator 637-3757-
001), set strapping for 1/2-Octave filtering. 
Set four filter straps (from SF) to OF. 

Note 
If AC-85106 RF Translator Kit 622-4612-002 
is being installed (RF Translator 637-1767-
002), set strapping for standard filtering. Set 
four filter straps (from OF) to SF. 

d. Reinstall A10 CONTROL in its original position in 
unit. 

e. Remove rf translator A9 from unit. 
f. Install new rf translator (637-3757-001 or 637-1767-

002) in its allocated position in unit. 
g. Reinstall unit top cover. 

3. REPAIR 

Repair of the AC-85106 1/2-Octave Filter Kit is ac
complished using standard maintenance and planar 
card repair procedures. Refer to the maintenance sec
tion of this instruction book for planar card repair 
procedures. 



4. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts, and in installation of the equip
ment. The Collins part number and description of 
each nonstandard replacement part are listed in table 
2. 

The cards in this kit are covered in the following in
structions which are included in this instruction book. 

a. RF Translator (637-3757-001) instructions (Collins 
part number 523-0769220). 

b. RF Translator (637-1767-001, -002) instructions 
(Collins part number 523-0767959). 

Table 2. AC-85106 RF Translator Kit, Parts List. 

P A R T N U M B E R C O L L I N S P A R T 
N O 

Q U A N T I T Y U S E D O N 
A C - 8 5 1 0 6 R F T R A N S L A T O R 

K I T 6 2 2 - 4 6 1 2 - ( ) 

- 0 0 1 - 0 0 2 

R f t r a n s l a t o r ( 1 / 2 - o c t a v e r f f i l t e r i n g ) 6 3 7 - 3 7 5 7 - 0 0 1 1 

Rf t r a n s l a t o r ( b r o a d b a n d if f i l t e r i n g ) 6 3 7 - 1 7 6 7 - 0 0 2 1 

D r a w i n g e n v e l o p e 5 2 0 - 8 3 6 0 - 2 1 4 1 1 

I n s t a l l a t i o n K i t — R F 
T r a n s l a t o r A C - 8 5 1 0 6 

6 2 2 - 4 6 1 2 - ( ) 1 1 
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1. DESCRIPTION 

The AC-85108 Channel A IF Kit 622-4614-( ) con
tains a replacement channel A if card. 

When installed, the 637-4614-001 provides a 3.10-kHz 
bandwidth filter for USB 450-kHz receive if filtering. 

Refer to table 1 for equipment this kit is used on. 

2. INSTALLATION 

Installation of the AC-85108 Channel A IF Kit 622-
4614-( ) consists of installing a channel A if A8. 

a. Remove top cover from unit. 
b. Remove A8 CHAN A IF from unit. 
c. If filter A8A2 is mounted on A8 CHAN A IF, 

remove it and mount it to new channel A if. 
d. Install new channel A if in its allocated position in 

unit. 
e. Reinstall unit top cover. 
3. REPAIR 
Repair of the AC-85108 Channel A IF Kit is ac-

ТаЫе 1. AC-85108 Channel A IF Kit, Equipment Used On. 

E Q U I P M E N T C O L L I N S P A R T N U M B E R 

H F - 8 0 5 0 R e c e i v e r 
H F - 8 0 5 0 A R e c e i v e r 

• 8 5 1 S - 1 R e c e i v e r 

6 2 2 - 3 3 8 5 - ( ) 
6 2 2 - 3 3 9 3 - ( ) 
6 2 2 - 4 2 7 2 - ( ) 

• T h i s ki t f a c t o r y i n s t a l l e d o n s o m e c o n f i g u r a 
t i o n s of t h i s u n i t . 

complished using standard maintenance and planar 

Table 2. AC-85108 Channel A IF Kit, Parts List. 

card repair procedures. Refer to the maintenance sec
tion of this instruction book for planar card repair 
procedures. 

4. PARTS LIST/DIAGRAMS 

This paragraph assists in identification, requisition, 
and issuance of parts, and in installation of the equip
ment. The Collins part number and description of 
each nonstandard replacement part are listed in table 
2. 

Channel A IF 637-2650-( ) is covered in Channel A IF 
(637-2650-( )) instructions (Collins part number 523-
0767962) included in this instruction book. 

Г 

P A R T D E S C R I P T I O N C O L L I N S P A R T N O Q U A N T I T Y U S E D O N 
A C - 8 5 1 0 8 C H A N N E L A I F 
K I T 6 2 2 - 4 6 2 4 - ( ) 

P A R T D E S C R I P T I O N C O L L I N S P A R T N O 

- 0 0 1 

C h a n n e l A I F 6 3 7 - 2 6 5 0 - 0 0 3 1 
( 3 . 1 0 - k H z f i l t e r ) 

D r a w i n g e n v e l o p e 5 2 0 - 8 3 6 0 - 2 1 0 1 
I n s t a l l a t i o n K i t - R F 6 2 2 - 4 6 2 4 - ( ) 1 
T r a n s l a t o r A C - 8 5 1 0 6 
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