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The material in this manual is subject to change. Before attempting any
maintenance operation on the equipment covered in this manual, verify
that vou have a complete and up-to-date publication applicable to your
equipment.

Please be advised that eompletion of the enclosed Automatie Distribu-
tion Service Card and return to Rockwell International ensures vou of
manual revisions and service bulletin modifications to your equipment.
Without the return of this card, Rockwell International bears no respon-
sibility to forward this information to you.

We welcome your comments concerning this instruction book. Although every
effort has been made to keep it free of errors, some may occur. When reporting a
specific problem, please describe it briefly and include the instruction book part
number, the paragraph or figure number, and the page number.

Send yvour comments to: Logisties
Collins Telecommunications
Products Division
Rockwell International
Cedar Rapids, Iowa 52406

ATTN: Quality Control-Support Engineering 179-200




ADDENDUM 1
T0
HF-8014( ) EXCITER INSTRUCTION BOOK
(523-0770718-00121A)

Attached is a schematic diagram of Power Supply, part number 635-9649-001.

Insert this schematic diagram as the last page of Power Supply (635-9649-001)
Instructions, part number 523-0767948-202211.

Make the following additional corrections:

1. Description section, part number 523-0770719.

Table 1, page 3. In the maintenance kit, change the part number for
the 2-A fuse to 264-0305-000 and for the 1-A fuse to 264-4280-000.

2. Operation section, part number 523-0770723.
Nonfunctional character #3 chart, page 21. Change the bits as shown.

NONFUNCTIONAL CHARACTER #3
b7 166 165 (64| b3 ]2 ]!

1 10 (1 {1 {0 {0 O

3. Theory section, part number 523-0770724.
Figure 12, page 55/56. In the LED Status Display, correct the light-
emitting diodes to agree with the schematic diagram.

15 February 1981
523-0770718-01121A



ADDENDUM 2
T0
HF-8014( ) EXCITER INSTRUCTION BOOK
(523-0770718-00121A)

GENERAL

The purpose of this addendum is to provide corrections to the HF-8014( )
Exciter Instruction book.

MAINTENANCE SECTION (dated 1 January 1981)
Make the following pen and ink corrections in the maintenance section.
Page 23, Test 8, step ¢, PROCEDURE column, add to step c:

"Adjust the output level of the 2-tone generator to cause the exciter
meter to indicate compression (black segment of meter)."

Page 24, Test 8, Table, change DISTORTION LIMITS table as shown:

FROM T0

THIRD ORDER CARRIER SUPPRESSION THIRD ORDER CARRIER SUPPRESSION
-50 dB mW max -55 dB mW max -50 dB max -55 dB max

-50 dB mW max -50 dB max

-50 dB mW max =55 dB mW max -50 dB max -55 dB max

-50 dB mW max -50 dB max

-50 dB mW max =55 dB mW max -50 dB max -55 dB max

-50 dB mW max ~55 dB mW max -50 dB max -55 dB max

Page 24, Test 8, step i, PROCEDURE column.

change "... by 3 dB mW by adjustment"
to read "... by 3 dB by adjustment"

Page 24, Test 8, step i, NORMAL INDICATION column.

change "Distortion is -50 dB mW max."
to read "Distortion is -50 dB max."

15 March 1981
523-0770718-02121A



DESIGN FEATURES

The HF-8014/8014A Exciter is a 4-channel ISB hf ex-
citer that features flexibility, low-cost design, and
high performance characteristics. The exciter has a
frequency range of 1.6 to 29.9999 MHz tunable in 100-
Hz steps over its entire range. It is capable of
operating in the following modes of operation: AM
(A3H), CW (A0, Al), A3A (reinserted pilot carrier),
and ISB (A3B, A3J, A9B, A7J). In the ISB mode, each
of the four channels (LLSB, LSB, USB, and UUSB) is
enabled separately.

® The HF-8014/8014A Exciter makes an excellent
manually controlled exciter for either a transmit-
only site or a full communications station.

introduction

@ The HF-8014A Exciter makes an excellent remote-

ly controlled exciter and, using an HF-8093 Ex-
citer Control, it can be remotely controlled up to 8
km (5 mi) over field wire or for unlimited dis-
tances over standard telephone circuits or radio
links.

Multiple HF-8014A Exciter installations ean be
controlled from one HF-8093 Exciter Control or
one DI‘OCBSSOI‘.

The HF-8014/8014A Exciter is very flexible and is
available with many options. Some of these op-
tions are strietly plug-in card changes/additions
that can be accomplished easily by the customer or
field technician. Other options require wiring and
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introduction 523-0770718

i

front panel modifications that require factory or
service center changes. Some available options are
as follows:

Oven standard: added to provide an accurate
temperature-stabilized frequency.

1-Hz or 10-Hz tuning: added to meet a specific
customer requirement.

Frequency display: provides solid-state display of

selected operating frequency.

External frequency standard: used with a 100-

kHz, 1-MHz, or 5-MHz external frequency stan-
dard.

The HF-8014/8014A Exciter makes an excellent
building block for an expanding system with no
changes required to the exciter when expanding
from a single exciter to a multiple exciter station
and/or a complete duplex system. All system in-
terconnections are made from the rear of the ex-
citer and all local controls are on the front panel.

The HF-8014/8014A Exciter is designed for ease of
maintenance with front panel fault indicators and
a meter to monitor specific outputs. Faults can be
isolated and the unit can be placed on-line with a
minimum downtime using plug-in circuit cards
and modules.

The HF-8014/8014A Exciter can be rack-mounted
in a standard 483-mm (19-in) rack or in a small
desk-top cabinet. Provisions are made for optional
slide mounting in rack/cabinet installations.

INSTRUCTION BOOK
This instruction book is divided into two parts.

Part 1 includes all instructions on the basic unit and
supports repair of the basic unit to card/module
replacement and/or replacement of components at
the unit level.

Part 2 includes card, module, and options instructions
sheets necessary to support repair to component
parts of the cards and modules.

SERVICE BULLETINS/SERVICE INFORMA-
TION LETTERS

The following listed service bulletins (SB) and service
information letters (SIL) are those that are applicable
to the HF-8014( ) Exciter and are included in the text
of this instruction book. Other applicable SB/SIL
released before the instruction book was shipped are
included in the front of the instruction book.

Service bulletins/service information letters
are written in numerical sequence against
the whole HF-80 family: therefore, all SB/
SIL numbers are not included in the listing.
Service bulletins are numbered in sequence
for the life of the equipment. Service infor-
mation letters are numbered in sequence
starting at 1 for each calendar year.

ISSUE
DATE

SB/

SIL DESCRIPTION
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description 523-0770719

Table 1. Equipment Supplied/Configuration (Cont).

SUBASSEMBLY/CIRCUIT CARD EXCITER DESCRIPTION/FUNCTION

TITLE PART NUMBER | HF-8014 HF-8014A
622-3472-001 | 622-3473-001

Serial interface A13 638-6896-001 X Can be switched for 7-bit ASCIIL
or 8-bit character data format.

Can be switched for various
serial controls: FSK; EIA
RS-232C (CCITT V.24); or
MIL-STD-188C.

Can be switched for various
baud rates: 75, 109, 150, 300,
600, 1200, 2400, 4800, 9600, or
19 200 bauds.

Synthesizer voltage 635-0656-001 X X
regulator Al4

Synthesizer subcarrier 638-6962-001 X X
generator Al5

Synthesizer reference Al6 642-2451-001 X X Can be strapped for an internal
(INT) or external (EXT) fre-
quency standard. If strapped
EXT, external phase lock must
be installed.

External phase lock A16A4 635-0655-001 X Can be strapped for 100-kHz,
1-MHz, or 5-MHz external fre-

quency standard. Part of
AC-8012 Oven Standard Kit
(622-3460~001) and AC-8013
External Standard Kit
(622-3461-001).

Synthesizer end decade 635-0657-001 X X Installed as Al9 provides 100-
Hz tuning. Installed as A18

provides 10-Hz tuning, With
appropriate decades added,
installed as A17 provides 1-Hz
tuning.

Synthesizer 100/10-Hz 623-2080-004 Not installed for 100-Hz tuning.
Installed as A19 for 10-Hz tun-
ing. Two installed, one as Al19
and one as A18, for 1-Hz
tuning. Part of AC-8017 100-~-Hz
to 10-Hz Conversion Kit,
AC-8018 10-Hz to 1-Hz Conver-
sion Kit, and AC-8019 100-Hz
to 1-Hz Conversion Kit.

Synthesizer 1-kHz decade 623-2080-003 X X
A20
Synthesizer 10-kHz decade 623-2080-002 X X
A21
Synthesizer 100-kHz decade 623-2080-001 X X
A22




description 523-0770719

Table 1. Equipment Supplied/Configuration (Cont).

SUBASSEMBLY/CIRCUIT CARD

EXCITER

TITLE

PART NUMBER

HF-8014
622-3472-001

HF-8014A
622-3473-001

DESCRIPTION/FUNC TION

Synthesizer output A23 635-4930-002 X X

Rfi filter A24 637-2712-001 X X

Sideboard assembly A25 634-8224-001 X X

Sideboard (P/O 634-8211-( )) | 638-6617-001 X X

Cable assembly (P/O 634~-8210-001 X X Interconnects P2 and P11 with

634-8211-( )) J13 (requency control).

Cable assembly (P/O 634-8212-001 X X Interconnects P3, P4, P5, and

634-8211-( )) P6 with J13 (status control and
display).

Synthesizer chassis 634-8201-001 X X

assembly A27

Rf cable assembly J43/J29 637-1526-003 X X Interconnects J43 and J29

/0 A27) (118.8-MHz inj in).

Rf cable assembly J45/J28 637-1526-003 X X Interconnects J45 and J28

®/0 A27) (variable inj in).

Rf cable assembly J44/J32 637-1526-004 X X Interconnects J44 and J32

(P/O A24) (9.9-MHz inj in).

Rf cable assembly Al-if 637-1529-001 X X Interconnects A27-E1 and J34

(P/O A27) 450-kHz inj in).

Rf cable assembly B1-if 637-1529-001 X X Interconnects A27-E1 and J39

(P/O A27) (450-kHz inj in).

Rf cable assembly A2-if 637-1529-001 X X Interconnects A27-E7 and J54

(P/O A27) (456.29-kHz inj in).

Rf cable assembly B2-if 637-1529-001 X X Interconnects A27-E5 and J55

(P/O A27) ' {443.71-kHz inj in).

Synthesizer sideboard 638-6973-001 X X

(P/0O A27)

Synthesizer chassis 634-8178-001 X X

(P/O A27)

Synthesizer bottom cover 634-8186-001 X X .

(P/0 A27)

Synthesizer top cover 642-2409-001 X

Oven standard, oscillator
assembly A29

637-9135-001

Part of AC-8012 Oven Standard
Kit (622-3460-001); 1-MHz oven
standard.




description 523-0770719

Table 1. Equipment Supplied/Configuration (Cont).

SUBASSEMBLY/CIRCUIT CARD EXCITER DESCRIPTION/F UNCTION

TITLE PART NUMBER | HF-8041 HF-8014A
622-3472-001| 622-3473-001

Frequency standard switch 646-6558-001 X Can be switched for 100-kHz,
A30 1-MHz, or 5-MHz external
frequency standard. Automati-
cally switches over from an
external frequency reference
input to the oven standard upon
loss of the external frequency
standard. Can be used only if
oven standard is installed.
Part of AC-8015 Frequency
Standard Switch Kit
(622-3499-001),

Power cable 426-1034-010
Maintenance kit 637-1769-001 X X 2-A fuse installed for 100~ or
115-V ac operation. 1-A fuse
Wrench, hex 0.062 in 024-0058-000 installed for 215- or 230-V ac
(1 ea) operation,
Wrench, hex 0.050 in 024-0057-000
(1 ea)
264 - S3OH-000
Fuse, 2A (5 ea) 2642 =00
264 . 280000
Fuse, 1A (6 ea) -36-4—%4'2-1—090—
Lamps (2 ea) 262-1106-000
Instruction sheet 637-1777-001
Table 2. Associated Equipment.
EQUIPMENT TYPE FUNCTION CHARACTERISTICS
Headphones Any Provide headphone monitoring of the Standard 600~ohm headphones
HF-8014( ) Exciter transmit audio.
Microphone Any Provide voice audio input for 200~ohm microphone
HF-8014( ) Exciter voice
transmissions.
CW key Any Provide CW key input for
HF-8014( ) Exciter CW
transmissions.
FSK modem Any Provide FSK signals for * Low-impedance audio input
HF-8014( ) Exciter RTTY
transmissions.
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Table 2. Associated Equipment (Cont).

Exciter).

Power amplifier Any

EQUIPMENT TYPE FUNCTION CHARACTERISTICS
Exciter control HF-8093 or | Provide serial data control signals Provides serial data control signals
egivalent to the HF-8014A Exciter in remote using FSK, EIA RS-232C (CCITT

applications (not used for HF-8014

Amplify 200-mW exciter output to
a usable rf transmission.

V.24) or MIL-STD-188C signals.
Selectable data rates: 75, 109,
150, 300, or 600 bauds using FSK
signals.

75, 109, 150, 300, 600, 1200, 2400,
4800, 9600, or 19 200 bauds using
RS-232C or MIL-STD-188C signals.

Compatible with 200-mW exciter
output.

4. ACCESSORIES

For detailed information (including manufacturer's
part number and physical deseription) pertaining to
equipment mounting racks and preassembled inter-
connecting cables, refer to the following system in-
struction books:

TITLE PART NUMBER

HF-80 1-kW Transmitter/
Transceiver Systems

523-0767370

HF-80 3-kW Transmitter/
Transceiver Systems

523-0767386

TITLE PART NUMBER

HF-80 10-kW Transmitter/ 523-0767402

Transceiver Systems

5. OPTIONS

Options available for the HF-8014( ) Exciter are
listed in table 3.

6. EQUIPMENT SPECIFICATIONS

Specifications for the HF-8014( ) Exciter are listed in
table 4.

Table 3. Options.

OPTION

PART NUMBER

FUNCTION

AC-8012 Oven
Standard Kit

AC-8013 External .
Standard Kit

AC-8014 Frequency
Display Kit

622-3460-001

622-3461-001

622-3470-001

622-3470-002

Internal oven frequency standard with a stability of 1 x 10~8 over the
specified operating temperature range. Implemented by adding oven
oscillator assembly (637-9135-001), a 2-wire cable harness, a
coaxial cable, and an external phase lock (635-0655-001).

Permits operation from an external frequency of 100 kHz, 1 MHz, or
5 MHz as desired. Implemented by adding a coaxial cable harness
with rf connector mounted on rear panel and installing an external
phase lock (635-0655-001),

Provides an LED display in 10-Hz increments of the frequency
selected in the HF-8014( ) Exciter either locally or remotely.

In local operation this display agrees with the frequency switchboard
setting in the HF-8014( ) Exciter front panel. In remote operation,
this display agrees with the frequency switchboard setting on the
exciter control,

Same as 622-3470-001 except LED display is in 100-Hz increments.
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Table 3. Options (Cont).

OPTION PART NUMBER FUNCTION
AC-8015 Frequency | 622-3499-001 Provides automatic switchover from an external frequency reference
Standard Switch Kit input to the oven-stabilized frequency standard upon loss of the

external input. The nominal external input level should be 0.5 to 2.0
V ac into 50 ohms at 5.0 MHz, 1.0 MHz, or 100 kHz. When the kitis
installed, a continuous 100-kHz output, 1.5 V ac nominal, is available
at a BNC jack for peripheral equipment. This kit is intended for
factory installation. The oven standard must be installed for the
AC-8015 to operate.

AC-8017 100- to 10- | 622-3453-001 10-Hz tuning increment capability, Implemented by installing a
Hz Tuning Conver- synthesizer 100/10-Hz decade card (623-2080-004) in the A19 slot
sion Kit by moving the synthesizer end decade card (635-0657-001) from the

Al9 slot to the A18 slot and by changing the front panel frequency
switchboard from 635-0830-001 to 635-0830-002.

AC-8019 100- to 622-3455-001 1-Hz tuning increment capability is recommended for processor-
1-Hz Tuning Con- controlled units only. Implemented by installing two synthesizer
version Kit 100/10-Hz decades (623-2080-004), one in the A19 slot and one in

the A18 slot, by moving synthesizer end decade card (634-0657-001)
from the A19 slot to the Al17 slot, and by changing the front panel
frequency switchboard from 635-0830-001 to 635-0830-002,

Table 4. Equipment Specifications.

CHARACTERISTIC SPECIFICATION
Electrical
Modes of operation A3B/A9B/A3J/A7J (ISB), A3H (AME), A1/A0 (CW), and A3A (reinserted
pilot carrier).
Fr’equency range 1.6000 kHz to 29.9999 MHz.
Tuning increments v 100 Hz, optional 10 Hz or for processor control applications 1 Hz.
Frequency stability Not less than 5 x 10-7 over specified temperature range; drift rate of not

more than 3 x 10-8 per week.

Optional oven standard provides not less than 1 x 10-8 over specified tem-
perature range; drift rate not more than 1 x 10-8 per week after 72 hours
of continuous operation.

Optional external standard provides stability equal to the stability of the
100-kHz, 1-MHz, or 5-MHz external standard used; input impedance,
50 Q; input level, 0.1 to 1.0 V rms,

Frequency tune time 5 ms max; 2 ms nom.

Bandwidths ISB, 2.85 kHz per sideband. AM and CW, 16-kHz bandpass filter with
space provided for up to five additional filters.

RF output v’ 200-mW pep maximum, full gain into 50 2.
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Table 4. Equipment Specifications (Cont).

CHARACTERISTIC

SPECIFICATION

Carrier levels

Opposite sideband rejection

Spurious emissions

Intermodulation distortion

CW keying rate

Audio circuits (all channels
when in ISB)

Microphone

Duty cycle

Power requirements

Serial control and monitor
interface characteristics

Output data levels

Input data levels

Line output impedance

Tune power: -3 dB from nominal full pep when controlled by power ampli-
fier TGC.

AM (A3H): -3 £1 dB from tune power carrier (-6 dB from full pep).
Suppressed carrier (A3J): -55 dB from full pep.

Pilot carrier: 20 +1 dB, adjustable over -13 to -23 dB, referenced to rated
output.

Peak clipping: peak clipping at if frequency adjustable over 0- to 12-dB
range.

~60 dB from 1000 Hz of input signal (using standard SSB filters).

At 50 kHz or more off carrier frequency, spurious emissions are sup-
pressed as follows:

a. NLT 70 dB below pep using HF-8020 1-kW Power Amplifier,

b. NLT 80 dB below pep using HF-8021 3-kW Power Amplifier or
HF-8022 10-kW Power Amplifier.

Exceptions to the above: from 21.60 to 22.15 MHz carrier frequency,
spurious emissions are suppressed NLT 70 dB below pep; from 26.65

to 28.00 MHz carrier frequency, spurious emissions are suppressed NLT
60 dB below pep.

NLT 50 dB below either of two equal output tones (200-mW pep) for line
audio input signals spaced 200 Hz or more apart.

100 bauds maximum.
Line input: 600 Q +10%, balanced; input signal in compression range pro-
duces full rf output. Compression range 15 dB minimum. Compression

threshold adjustable between -26 and +10 dB mW,

Dynamic type: 200 Q +10%, unbalanced; -55 dB mW, nominal, for rated
output from power amplifier. Compression range 30 dB minimum.

Continuous.

100/115/215/230 V x10%, 47 to 420 Hz, single-phase ac, 80 watts
maximum.

FSK: -10 to +5 dB mW into 600 Q, 0 dB mW nominal
RS-232C/MIL-STD-188C: 46 V dc +1 V dec into 3 to 6 kQ
FSK: -25to +5 dB mW (15 dB sor min)
RS-232C/MIL-STD-188C: +6 V dc +1 V dc

FSK: 600 Q nom

RS-232C/MIL-STD-188C: 300 © max when transmitting, 50 k2 min when
not transmitting
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Table 4. Equipment Specifications (Cont).

CHARACTERISTIC

SPECIFICATION

Line input impedance

FSK tone frequencies

Data rates

Data format

Line characteristics

Environmental

Temperature

Humidity

Altitude

Shock
Vibration
Physical

Size

Weight

Mounting

FSK: 600 Q nom
RS-232/MIL-STD-188C: 47 kQ nom
Mark: 1280 Hz

Space: 2133 Hz

FSK: 75,109, 150, 300, 600 bauds

RS-232C/MIL-STD-188C: 75, 109, 150, 300, 600, 1200, 2400, 4800,
9600, 19 200 bauds

Selectable 7-bit ASCII code or 8-bit character code
FSK: 600 €, balanced

RS-232C/MIL-STD-188C: unbalanced, line to ground

Full performance: 0 to +50 °C (+32 to +122 °F)
Reduced performance: -20to 0 °C (-4 to +32 °F)
Nonoperating: -57 to +71 °C (-71 to 160 °F)

0 to 95% relative humidity

Operating: 0 to 3048 m (10 000 ft). 0 to +50 °C (+32 to +122 °F); 0 to 4572
m (15 000 ft). 0 to +25 °C (+32 to +77 °F)

Nonoperating: 0 to 12 192 m (40 000 ft)., ~57 to +71 °C (-71 to +160 °F)
Bench handling (MIL-STD-810C, procedure V, method 516.2)

1.5 g, 5.5 to 55 Hz (MIL-STD-810C, procedure X, method 514.2)

177 mm (7 in) high x 483 mm (19 in) wide x 619 mm (24.4 in) deep with
handles

21.8 kg (48 Ib) max

Desk-top cabinet or standard 483-mm (19-in) rack with optional slide
mounting kit for rack.

9/10




HF-8014
Exciter

Rockwell
International

supplement

Collins Telecommunications Products Division

Printed in USA

1. GENERAL

The purpose of this supplement is to provide a general
deseription of the HF-8014 Exciter (figure 1). When
used with the HF-8014( ) Exciter Instruction Book
(part number 523-0770718), this supplement provides
the user with a complete instruction book on the HF-
8014 Exciter.

523-0770720-001218
1 January 1981

2. DESCRIPTION

The HF-8014 Exciter has the characteristics listed in
table 1. Equipment supplied in the HF-8014 Exciter
and its configuration is listed in table 2. The fune-
tion/description (if significant) of the cables/as-
semblies is listed in the HF-8014( ) Exciter instruec-
tion book description section.

TPA-Z27B6-017

HF-8014 Exciter
Figure 1

juswe|ddng

d8yoxg 108-dH

8L2100-02L0LL0-ECS
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Table 1. HF-801} Exciter Characteristics.

CBARACTERISTICS HF-8014 EXCITER
622-3472-( )
-001
Tuning: 100 Hz X
10 Hz
1 Hz
Modes: CW
ISB X
AM X
Bandwidths (kHz):
USB - Al 2.85
UUSB - A2 2.85
1SB - Bl 2.85
LISB - B2 2.85
16 X
ISB 2-channel
4-channel X

Remote control

Oven standard

External standard

Frequency standard
switch

Frequency display
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Table 2. HF-801} Exciter Equipment Supplied/Configuration.

SUBASSEMBLY/CIRCUIT CARD

HF-8014 EXCITER
622-3472-(_ )

TITLE

PART NUMBER

-001

Main chassis
Bottom cover
Top cover
Rear panel
Wiring harness
Wiring harness

Rf cable assembly,
450-kHz if

Rf cable assembly J22/J26
Rf cable assembly J27/J36

Power supply Al

Front panel
assembly A2

LED status display A2A1

Switch mounting board
A2A2

Frequency switchboard
A2A3

Frequency display A2AS
Transmit audio A3 (A2B2)
Transmit audio A4 (A1B1)
Channel B2 if A5

Channel A2 if A6

Channel B1 if A7

Channel Al if A8

Rf translator A9

Control A10

Parallel input A1l
Parallel output A12

Serial interface A13

634-8177-001
634-8179-001
634-8180-002
634-9611-003
642-2407-001
642-2408-001

642-2454-001

637-1525-004
637-1526-003

635-9649-001

634-8199-001
634-8199-002

635-0825-012

638-6597-001

635-0830-001

637-1781-006
638-6476-003
638-6476-001
638-6636-003
638-6636-002
638-6636-001
638-6659-001
637-1768-002
638-6622-001
642-3135-001
642-3137-001

638-6896-001

I T o T
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Table 2. HF-801, Exciter Equipment Supplied/Configuration (Cont).

SUBASSEMBLY/CIRCUIT CARD

HF-8014 EXCITER
622-3472-( )

TITLE

PART NUMBER

-001

Synthesizer voltage regu-
lator Al4

Synthesizer subcarrier
generator Al5

Synthesizer reference Al6
External phaselock A16A4

Synthesizer end decade
Al9

Synthesizer 100/10-Hz
decade

Synthesizer 1-kHz decade
A20

Synthesizer 10-kHz decade
A21

Synthesizer 100-kHz
decade A22

Synthesizer output A23
Rfi filter A24

Sideboard assembly A25
Sideboard

Cable assembly

Cable assembly

Synthesizer chassis
assembly A27

Rf cable assembly J43/J29
Rf cable assembly J45/J28
Rf cable assembly J44/J32
Rf cable assembly Al-if
Rf cable assembly B1-if
Rf cable assembly A2-if
Rf cable assembly B2-if
Synthesizer sideboard

Synthesizer chassis

635-0656-001

638-6962-001

642-2451-001
635-0655-001

635-0657-001

623-2080-004

623-2080-003

623-2080-002

623-2080-001

635-4930-002
637-2712-001
634-8211-001
638-6617-001
634-8210-001
634-8212-001

634-8021-001

637-1526-003
637-1526-003
637-1526-014
637-1529~001
637-1529-001
637-1529-001
637-1529-001
638-6973-001

634-8178-001
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Tuble 2. HF-8014 Exciter Equi'pment Supplied/Configuration (Cont).

SUBASSEMBLY/CIRCUIT CARD

HF-8014 EXCITER
622-3472-( )

TITLE PART NUMBER ~001
Synthesizer bottom cover 634-8186-001
Synthesizer top cover 634-2409-001 X
Oven standard, oscillator 637-9135-001
assembly A29
Frequency standard switch 646-6558-001
A30
Power cable 426-1034-010 X
Maintenance kit 637-1769-001 X
Because of its flexibility, all configurations of the HF- b. With external standard option installed, external
8014 Exciter may not be listed in tables 1 and 2. Blank phase-lock 635-0655-001 and cable assembly W1
columns have been provided in the tables so that if 637-9136-001 are used.
your HF-8014 Exciter is not included, you may add it. c. With frequency standard switch option installed
The next revision to this supplement should contain (factory installation), external phase-lock 635-
your configuration. 0655-001, oven oscillator assembly 637-9135-001,
and frequency standard switch 646-6558-001 are
used.
3. DIFFERENCE DATA d. With frequency display option installed (factory
installation), frequency display A2A5 637-1781-006
and frequency display cable A2W1 634-8289-001
All HF-8014 Exciters are similar except for options are used.
installed. Options are available in kit form or may be e. With 10-Hz tuning option installed, synthesizer
installed at the factory. These options are covered end decade A19 635-0657-001 is placed in the A18
functionally in the HF-8014( ) Exciter theory section assembly position, and a synthesizer 100/10-Hz
and in detail in the appropriate card/module sections. decade 623-2080-004 is added in the A19 assembly
position.
Refer to table 2 for the differences in the HF-8014 Ex- f. With 1-Hz tuning option installed, synthesizer end

citer complement. As a result of some options, the fol-
lowing subassembly differences should be noted.

a. With oven standard option installed, external
phase-lock 635-0655-001 and oven oscillator as-
sembly 637-9135-001 are used.

decade A19 635-0657-001 is placed in the A17 as-
sembly position and two synthesizer 100/10-Hz
decades 623-2080-004 are added, one in the A19 as-
sembly position and one in the A18 assembly posi-
tion. This option used only with a processor control
tuning.
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1. GENERAL

The purpose of this supplement is to provide a general
description of the HF-8014A Exciter (figure 1). When
used with the HF-8014( ) Exciter Instruction Book
(part number 523-0770718), this supplement provides
the user with a complete instruction book on the HF-
8014A Execiter.

5 i
ity

523-0770721-001218
1 January 1981

2. DESCRIPTION

The HF-8014A Exciter has the characteristics listed
in table 1. Equipment supplied in the HF-8014A Ex-
citer and its configuration is listed in table 2. The
funetion/deseription (if significant) of the cables/as-
semblies is listed in the HF-8014( ) Exciter instruc-
tion book description section.

TPA-27B5-017

HF-8014A Exciter
Figure 1
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Because of its flexibility, all configurations of the HF-
8014A Exciter may not be listed in tables 1 and 2.
Blank columns have been provided in the tables so
that if your HF-8014A Exciter is not included, you
may add it. The next revision to this supplement
should contain your configuration.

3. DIFFERENCE DATA

All HF-8014A Exciters are similar except for options
installed. Options are available in kit form or may be
installed at the factory. These options are covered
functionally in the HF-8014( ) Exciter theory section
and in detail in the appropriate card/module sections.

Refer to table 2 for the differences in the HF-8014A
Exciter complement. As a result of some options, the
following subassembly differences should be noted.

a. With oven standard option installed, external
phase-lock 635-0655-001 and oven oscillator as-
sembly 637-9135-001 are used.

. With external standard option installed, external

phase-lock 635-0655-001 and cable assembly W1
637-9136-001 are used.

With frequency standard switch option installed
(factory installation), external phase-lock 635-
0655-001, oven oscillator assembly 637-9135-001,
and frequency standard switch 646-6558-001 are
used.

. With frequency display option installed (factory

installation), frequency display A2A5 637-1781-006
and frequency display cable A2W1 634-8289-001
are used.

. With 10-Hz tuning option installed, synthesizer

end decade A19 635-0657-001 is placed in the A18
assembly position and a synthesizer 100/10-Hz
decade 623-2080-004 is added in the A19 assembly
position.

. With 1-Hz tuning option installed, synthesizer end

decade A19 635-0657-001 is placed in the Al7 as-
sembly position and two synthesizer 100/10-Hz
decades 623-2080-004 are added, one in the A19 as-
sembly position and one in the A18 assembly posi-
tion. This option used only with a processor control
tuning.

Table 1. HF-8014A Exciter Characteristics.

CHARACTERISTICS HF-8014A EXCITER
622-3473-( )
-001 -002 -003 ~-004
Tuning: | 100 Hz X X X X
10 Hz
1 Hz
Modes: |CW
1SB X X
AM X X X X
Bandwidths (kHz):
USB - Al 2.85 2.85 2.85 2.85
UUSB - A2 2.85 2.85
LSB - Bl 2.85 2.85 2.85
LLSB - B2 2.85 2.85
16 X X X
ISB: 2-channel
4-channel X X
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Table 1. HF-801,A Exciter Characteristics (Cont).

CHARACTERISTICS

HF-8014A EXCITER
622-3473-( )

-001

-002

-003

-004

Remote control

Oven standard

External standard

Frequency standard switch

Frequency display

b T I B S

o e T I

T I T I B

Table 2. HF-8014A Exciter Equipment Supplied/Configuration.

SUBASSEMBLY/CIRCUIT CARD

HF-8014A EXCITER
622-3473-( )

TITLE

PART NUMBER

-001 | -002 | -003 | -004

Main chassis

Bottom cover

Top cover

Rear panel

Wiring harness

Wiring harness

Rf cable assembly J40/J22

Rf cable assembly, 450-kHz if
Rf cable assembly J22/J26

Rf cable assembly J27/J36

Power supply Al

Front panel assembly A2

LED status display A2Al
Switch mounting board A2A2
Frequency switchboard A2A3
Frequency display A2A5

Transmit audio A3 (A2B2)

634-8177-001
634-8179-001
634-8180-002
634-7611-003
642-2407-001
642-2408-001
637-1525-002
642-2454-001
637-1525-004
637-1526-003
635-9649-001
634-8199-001
634-8199-002
635-0825-012
638-6597-001
635-0830-001
637-1781-006

638-6476-003
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Table 2. HF-8014A Exciter Equipment Supplied/Configuration (Cont).

SUBASSEMBLY/CIRCUIT CARD HF-8014A EXCITER
622-3473-( )

TITLE PART NUMBER | -001 | -002 | -003 | -004
Transmit audio A4 (A1B1) 638-6476-001 X X X X
Channel B2 if A5 638-6636-003 X X
Channel A2 if A6 638-6636-002 X X
Channel Bl if A7 638-6636-001 X X X
Channel Al if A8 638-6659-001 X X X X
Rf translator A9 637-1768-002 X X X X
Control A10 638-6622-001 X X X X
Parallel input A11 642-3135-001 X X X X
Parallel output A12 642-3137-001 X X X X
Serial interface A13 638-6896-001 X X X X
Synthesizer voltage regulator Al4 635-0656-001 X X X X
Synthesizer subcarrier generator Al5 638-6962-001 X X
Synthesizer reference A16 642-2451-001 X X X
External phase-lock A16A4 635-0655-001 X X
Synthesizer end decade A19 635-0657-001 X X X X
Synthesizer 100/10-Hz decade 623-2080-004
Synthesizer 1-kHz decade A20 623-2080-003 X X X X
Synthesizer 10-kHz decade A21 623-2080-002 X X X X
Synthesizer 100-kHz decade A22 623-2080-001 X X X X
Synthesizer output A23 635-4930-002 X X X X
Rfi filter A24 637-2712-003 X X X X
Sideboard assembly A25 634-8211-001 X X X X
Sideboard 638-6617-001 X X X X
Cable assembly 634-8210-001 X X X X
Cable assembly 634-8212-001 X X X X
Rf cable assembly J43/J29 637-1526-003 X X X X
Rf cable assembly J45/J28 637-1526-003 X X X X
Rf cable assembly J44/J32 637-1526-014 X X X X
Rf cable assembly Al-if 637-1529-001 X X X X
Rf cable assembly B1-if 637-1529-001 X X X X
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Table 2. HF-801,A Exciter Equipment Supplied/Configuration (Cont).

SUBASSEMBLY/CIRCUIT CARD HF-8014A EXCITER
$22-3473-( )
SUBASSEMBLY/CIRCUIT CARD PART NUMBER | -001 | -002 | -003 | -004
Rf cable assembly A2-if 637-1529-001 X X X X
Rf cable assembly B2-if 637-1529-001 X X X X
Synthesizer sideboard 638-6973-001 X X X X
Synthesizer chassis 634-8178-001 X X X X
Synthesizer bottom cover 634-8186-001 X X X X
Synthesizer top cover 634-2409-001 X X X X
Oven standard, oscillator assembly A29 | 637-9135-001 X X X
Frequency standard A30 646-6558-001 X X X
Power cable 426-1034-010 X X X X
Maintenance kit 637-1769-001 X X X X
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1. GENERAL

The HF-8014( ) Exciter is ready, as shipped, for
mounting in a 178-mm-(7-in-) high space in a stan-
dard 483-mm (19-in) equipment rack. This section
contains information for installing the exciter in a
rack and making it operational.

All interconnecting cables are attached to the exciter
at the rear panel. Headphone, microphone, and CW
jacks are located on the front panel for operator con-
venience.

The HF-8014( ) Exciter operates with natural convec-
tive cooling in single-unit installations. In multiple-
unit installations or where other heat-producing
equipment is installed in the same cabinet, it is
desirable to install a cabinet blower to remove hot air
and prevent excessive temperature buildup.

For detailed information (including
manufacturer's part number and physical
description) pertaining to equipment
mounting racks and preassembled intercon-
necting cables, refer to the following system
instruction books.

PART

TITLE NUMBER

HF-80 1-kW Transmitter/
Transceiver Systems

523-0767370

HF-80 3-kW Transmitter/
Transceiver Systems

523-0767386

HF-80 10-kW
Transmitter/
Transceiver Systems

523-0767402

2. UNPACKING AND INSPECTION

Unpack the HF-8014( ) Exciter carefully and check
each item received against the shipping invoice.
Inspect the items for evidence of damage during ship-

installation

ment. All claims for damage in shipment should be
filed promptly with the transportation company in-
volved. If claims for damage are filed, save the
original packing cases and materials.

3. PREINSTALLATION CHECK AND
REQUIREMENTS

3.1 Strapping

3.1.1 Input Power

Do not operate the primary input voltage
selector switches with power applied. Be
sure switches are in proper position with
proper fuse installed before applying.

Do not remove or install plug-in cards or
modules with power on. Damage to cards or
modules may result.

Connect the ground terminal located on the
rear panel to a ground strap that is securely
connected to earth ground. (Ground strap
should be #14 AWG or larger.)

Switches are provided for strapping the unit for the
desired primary input power. The unit may be
operated from 100, 115, 215, or 230 volts ac, nominal
input. In the lower left corner of the rear panel, set
the primary input voltage selector switches to the
position corresponding to the value nearest the
primary input voltage. Figure 1 shows the switches
set to the 115-volt position.

3.1.2 Remote Control (HF-8014( ) Only)

Both the exciter and the associated exciter control or
processor must operate at the same baud rate and
signaling format. This is accomplished by the proper
strapping of the serial interface, parallel output, and
parallel input cards using the dipswitches and straps
provided.

Figure 2 is a partial view of the serial interface card
with the dipswitches shown. These switches control
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INPUT VOLTAGE SELECTOR
» PRIMARY POWER SWITCHES (115 VOLT
‘W INPUT CONNECTOR SELECTION SHOWN) PRIMARY POWER FUSE {USE 2A FOR
00 — 100/115 V OR 1A FOR 215/230 V)

/ FHS-] / /
(tm @2 )

t230 —

215 —=——

LOWER LEFT CORNER—REAR PANEL

TP5-2055-011

Primary Input Voltage Selector Switches
Figure 1

S5
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S2 s3

TPA-2674-011

Serial Interface Dipswitch Location
Figure 2



baud rate, FSK/RS-232C signaling, word format,
EIA/MIL-STD-188C polarity, parity, number of stop

installation 523-0770722

Table 2. Format Selection.

Open switch 4 of S2 for EIA data polarity and close
switch 4 of S2 for MIL-STD-188C polarity.

¢. Exciter Operation Strapping
Open switch 5 of S2 on the serial interface card.

d. 8-BIT/ASCII Word Format, Parity, and Number
of Stop Bits

Switches 6, 7, and 8 of S2 control the basic
character format according to table 2.

e. FSK/RS-232C Signaling

Dipswitches S3 and S4 control the type of signal-
ing. Close only switches 1, 2, and 3 of S3 and 54 for
FSK. (Note: For FSK signaling, EIA data polarity
should be selected. See 3.1.2b.) For RS-232C signal-
ing, close only switches 4, 5, and 6 of S3 and S4.

f. Address Recognition Enable/Disable

Open switch 1 of S5 to enable address recognition.
Close switch 1 of S5 to disable address recognition.

bits, application, and address recognition enable/- *52 WORD | PARITY | NUMBER OF
disable as follows. (Note: Switch #1 of each dipswitch 5 SWl,]TCPé FORMAT STOP BITS
is toward the top of the card.)
] c}]cCc|C |ASdCl Even 2
a. Baud Rate ~=C | c |0 | Ascn 0dd 2
. C | O | C | ASCI Even 1
All eight of the switches in S1 and switches 1, 2, c| o |0 |Ascu Odd 1
and 3 of S2 control the baud rate. Closing one and 8 C 8 S_Et gone %
only one of these switches will select the baud rate p g c szbi Eszﬁ 1
as shown in table 1. ol oo |s-bit Odd 1
Table 1. Baud Rate Selection.
*0O = Open
DIPSWITCH SWITCH BAUD RATE C = Closed
gi ; 13 ggg When address recognition is disabled, the exciter
S1 3 4800 or control will accept a word with any address if
S1 4 2 400 the word is otherwise correct.
S1 5 1200
Si ? ggg g. Parallel Input Strapping (Refer to figure 3.)
Si 8 150 . . . . .
S2 1 109 Figure 3 is a partial view of the parallel input card
s2 2 75 with dipswitch location shown. Close S1 switches1
52 3 External thru 8 and S2 switch 1. All other switches are open.
b. EIA/MIL-STD-188C Polarity h. Parallel Output Strapping

The parallel output card must be strapped for
proper operation at initial installation and/or fol-
lowing testing and troubleshooting. Strapping is
accomplished using jumper clips over the square
pins marked E1 through E6.

Place one jumper connector on each of the square
pin pairs labeled E1 thru E4.

Pin pair E5 is strapped between the middle and
top pins for a flashing fault indicator or strapped
between the middle and bottom pins for a non-
flashing fault indicator.

Pin pair E6 is strapped between the middle and
left pins.

3.1.3 Address (HF-80144 Only)

The ADDRESS switch on the HF-8093 Exciter Control
front panel develops a 4-bit binary output. Each ex-
citer must be strapped, at interconnecting cable con-
nector J14, to correspond to the address bit pattern
for that unit. (When a processor is used to control the
exciter, up to 32 units may be controlled using a 5-bit
binary output.) Figure 4 shows the strapping for the
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TPA-2835-0N

Parallel Input Dipswitch Location
Figure 3

connector pins associated with each address. Connect
a short jumper wire between pins 9-13, as applicable,
and ground (pin 22 and/or 24) on the wiring harness
connector mating J14 on the exciter.

In a single exciter installation where an HF-8093 Ex-
citer Control operates one-to-one with an HF-8014A
Exciter, no strapping is needed. Address 0 (00000} is
set by leaving all address pins open. In this case, the
ADDRESS selector on the HF-8093 Exciter Control
must be set at 0.

3.1.4 Frequency Standard
3.1.4.1 Internal Standard

A temperature-compensated crystal oscillator
provides an internal 100-kHz frequency standard. To
use the internal frequency standard, the strap on syn-
thesizer reference A16 must be set to the INT (inter-
nal) position. Refer to figure 5 for placement of strap.

3.1.4.2 Oven Standard

The strapping requirements are the same
with a factory installed oven standard as
with a field installed AC-8012 Oven Stan-
dard Kit.

To use the oven standard, the strap on synthesizer
reference A16 must be set to the EXT (external) posi-
tion and the strap on external phase-lock A16 A4 must
be set to the 100 kHz position. Refer to figure 5 for
placement of straps.

3.1.4.3 External Frequency Standard

The strapping requirements are the same
with a factory installed external frequency
standard option as with a field installed AC-
8013 External Standard Kit.
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WIRING HARNESS CONNECTOR MATING
WITH J14 ON REAR PANEL OF REMOTE UNIT

@000000000000

13 12 1 10

O@0@0000000Q

VIEW FROM WIRING (REAR) SIDE

J

REMOTE UNIT STRAPPING REQD

ADDRESS FOR ADDRESS RECOGNITION
NUMBER A5 A4 A3 A2 Al
| - - - - X
2 - - - X -
3 - - - X X
4 - - X - -
5 - - X - X
6 - - X X -
7 - — X X X
8 - X - - -
9 - X - - X
0 - X - X -
11 - X - X X
12 - X X - -
T3 - X X - X
14 - X X X -
15 - X X X X
16 X - - - -
17 X - - - X
18 X - - X -
19 X - - X X
20 X - X - -
21 X - X - X
22 X - X X -
23 X - X X X
24 X X — - -
25 X X - - X
26 X X - X _
27 X X - X X
28 X X X - -
29 X X X - X
30 X X X X -
31 X X X X X
PIN 13 12 i X¢] 9

X INDICATES PIN STRAPPED TO GROUND
(PIN 22 OR 24). .
—INDICATES OPEN (NO STRAP REQUIRED).

TPA-2578-01It

Strapping for Unit Address
Figure 4
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To use the external frequency standard (frequency
standard switch not installed), the strap on syn-
thesizer reference A16 must be set to the EXT (exter-
nal) position and the strap on external phase-lock
A16A4 must be set to the frequency position of the ex-
ternal standard (100-kHz, 1-MHz, or 5-MHz). Refer to
figure 5 for placement of straps.

3.1.4.4 Frequency Standard Switch

The strapping requirements are the same
with a factory installed frequency standard
switch option as with a field installed AC-
8015 Frequency Standard Switch Kit.

To use the frequency standard switch, the strap on
synthesizer reference A16 must be set to the EXT (ex-
ternal) position and the strap on external phase-lock
A16A4 must be set to the 100-kHz position. Refer to
figure 5 for placement of straps.

To enable the use of external standard, the frequency
selector switch on frequency standard switch A30
must set to the frequency position of the external
standard (100-kHz, 1-MHz or 5-MHz).

3.2 Audio Inputs

The transmit line audio outputs are adjusted at the
factory so that -15 dB mW audio input corresponds to
compression threshold. If your requirements for
audio inputs are different from these, make line audio
adjustments as outlined in the maintenance section of
this instruction bhook.

3.3 Operation

The HF-8014( ) Exciter operation was within the
specified standards when the unit was shipped from
the factory. The minimum performance test in the
maintenance section should be performed to ensure
that the equipment is operating within specifications.

4. CABLING (Refer to figure 6.)

4.1 Exciter to HF-8093 Exciter Control (HF-80144
Only)

Maximum allowable separation between the exciter
control and exciter is dependent upon the
characteristics of the transmission lines used, the
method of signaling, and the transmission data rates
selected. When using FSK signaling and #16 AWG

installation 523-0770722

shielded twisted-pair cable or field wire, maximum
line length should be not more than 8 kilometers (5
miles). Transmission of the FSK data signals over
private carrier leased lines, commercial telephone
lines, microwave links, or satellite communications
links permits unlimited separation between the ex-
citer control and exciter. When using RS-232C or
MIL-STD-188C signaling, maximum line length
should be not more than 152 metres (500 feet).

Preassembled cables are available from Rockwell-
Collins as part of kit AC-8091 (part number 622-3449-
( ) for use in installations with the exciter control
and exciter.

4.2 Multiple Exciters to Remote Control
(HF-80144 Only)

Remote control of multiple exciters is accomplished
by connecting in parallel all control data bus (J14-2
and J14-6) and monitor data bus (J14-3 and J14-16) of
the exciters. Each exciter must be strapped for a uni-
que address, as described in paragraph 3.1.3. The ex-
citers must also be strapped for the same data rates,
same parity, and same signal levels. (The signal level
strapped must be either RS-232C or MIL-STD-188C;
FSK cannot be used for multiple exciter systems.)

4.3 Exciter to Primary Power Source

Separation between exciter and primary power
source (100, 115, 215, 230 V ac) should be kept to a
minimum. A preassembled power cable is supplied as
a part of the HF-8014( ) Exciter.

4.4 Exciter to External Key Line

The exciter can be keyed from rear panel EXT KEY
terminal TB2-6. When the front panel KEY switch is
in the EXT position, a ground key signal applied to
TB2-6 keys the exciter.

4.5 Exciter to Power Amplifier

Separation between exciter and power amplifier
should be kept to a minimum. Preassembled cables
are available from Rockwell-Collins for use in instal-
lations where an HF-8020 1-kW Power Amplifier, an
HF-8021 3-kW Power Amplifier, or an HF-8022 10-
kW Power Amplifier is used.

4.5.1 HF-8020 1-kW Power Amplifier
Preassembled cable (AC-8072 (part number 622-3422-

( ) is available from Rockwell-Collins for use in in-
stallations with the exciter and 1-kW power amplifier
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(1-kW power supply). A BNC-to-BNC rf cable is also
required for exciter to 1-kW power amplifier installa-
tions.

If a preselector is used with the exciter, the BNC-to-
BNC rf cable is connected to the preselector transmit
rf input, and a second rf cable is required between the
preselector transmit rf output and the 1-kW power
amplifier.

4.5.2 HF-8021/8022 3- or 10-kW Power Amplifier

Preassembled cable (AC-8074 (part number 622-3433-
( )) is available from Rockwell-Collins for use in in-
stallations with the exciter and 3- or 10-kW power
amplifier. A BNC-to-BNC rf cable is also required for
exciter to 3- or 10-kW power amplifier installations.

If a preselector is used with the exciter, the BNC-to-
BNC rf cable is connected to the preselector transmit
rf input, and a second rf cable is required between the
preselector transmit rf output and the 3- to 10-kW
power amplifier.

4.6 Exciter to External Frequency Standard

Separation between exciter and external frequency
standard should be kept to a minimum. A BNC-to-
BNC cable is required.

4.7 Exciter to Preselector

Separation between the exciter and preselector
should be kept to a minimum. Preassembled cables
are available from Rockwell-Collins for use in instal-
lations using the preselector.

Preassembled cable (AC-8060 (part number 622-3456-
{ ) is available from Rockwell-Collins for use in in-
stallations with the exciter and preselector. A BNC-
to-BNC rf cable is also required for exciter-to-
preselector installations.

5. INSTALLATION PROCEDURES

Figure 7 shows the outline and mounting dimensions
of the HF-8014( ) exciter. The HF-8014( ) Exciter has
standard 483-mm (19-in) rack mounting
characteristics and can be mounted using four
mounting screws through the edges of the front pan-
el; however, on all rack mounting configurations,
slide mounting is recommended for ease of service and
side support. When installation is complete, ensure
that all electrical connections are made (including
strapping) and that all dust covers and shields are in
place.

5.1 Installation of Slide Mounts

a. Refer to figures 7 and 8. Attach the CA-8022
Mounting Kit (slide rails) to the proper location in
the CA-8020( ) Equipment Cabinet and to the HF-
8014( ) Exciter.

b. Lift the exciter, position it squarely, and engage the
slides of the mounting kit. Slide the exciter com-
pletely into the cabinet to assure that the slides
function properly.

c. Refer to cabling instructions of paragraph 4, and
make the necessary cable connections as applicable
to your unit.

d. Connect a ground strap (#14 AWG or larger) from
the GND terminal, located on the rear of the ex-
citer, to a suitable ground point in the equipment
cabinet. Be sure that the cabinet ground point is
free of pain or foreign material.

e. Slide the exciter into place in the equipment
cabinet, and secure it with four screws on each side
of the front panel.

6. POSTINSTALLATION CHECK

There is no postinstallation check to be performed on
the HF-8014( ) Exciter as a unit. The operation
procedures presented in the operation section of this
instruction book may be used as a postinstallation
operational check.
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NOTES:

@ SLIDE BRACKETS MOUNT TO REAR SURFACE OF FRONT CABINET RAILS
AND FRONT SURFACE OF REAR RAILS.

@ a. FOR CABINETS WITH THREADED MOUNTING HOLES USE SCREWS AND
FLAT WASHERS FROM BRACKET SIDE INTO CABINET. SCREW MUST
NOT PROJECT BEYOND PANEL MOUNTING SURFACE.

b. FOR CABINETS WITH CLEARANCE HOLES IN THE RAILS, THE HOLES
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{(3) DIMENSIONS ARE IN MILLIMETRES [INCHES] .
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1. GENERAL

All controls and indicators necessary for operation of
a transmitter system are located on the front panel of
the HF-8014( ) Exciter. Operation of the exciters dif-
fers only in that the HF-8014A Exciter can be control-
led locally or remotely using an HF-8093 Exciter
Control or processor while the HF-8014 Exciter must
be operated locally.

When the HF-8014A Exciter is connected to a exciter
control and set for remote operation, the mode, chan-
nel enable, frequency, peak clipper, pilot carrier, pa
power, and key front-panel controls on the exciter do
not affect the operation of the exciter. Likewise, with
the exciter set for local operation, the corresponding
controls on the exciter control do not affect the opera-
tion of the exciter. Audio controls, signals, and
monitors of the exciter and exciter control remain
enabled whether being operated remotely or locally.

This section of the instruction book contains instruc-
tions for operating the HF-8014( ) Exciter. The
operator should be aware of several general
characteristics of the exciter and exciter control when
operating the exciter. Refer to paragraph 4.3 for this
information.

Note that channels B1, A2, and B2 if and audio cir-
cuits are active only in ISB (independent sideband)
mode. In ISB operation, channel Al output signals
are USB (upper sideband), channel Bl output signals
are LSB (lower sideband), channel A2 output signals
are UUSB (upper-upper sideband), and channel B2
output signals are LLSB (lower-lower sideband). In
CW and AM modes, only channel Al circuits are ac-
tive.

2, CONTROLS AND INDICATORS

Controls and indicators of the HF-8014( ) Exciter are
shown in figure 1 and are listed in table 1 along with
their function. All controls and indicators listed are
applicable to all units unless otherwise indicated.

operation

3. OPERATING PROCEDURES

3.1 Audio Adjustments

Microphone and line audio inputs to the HF-
8014( ) Exciter pass through compression
amplifiers that level out short-term audio
variations to maintain a more constant rf
output. The microphone compressor has a
relatively short decay time that is desirable
for voice signals. The line input amplifiers
have longer decay times and will not degrade
performance of FSK keyers, multitone data
modems, ete, that may be used with the ex-
citers.

Line audio input and microphone level input levels of
the HF-8014( ) Exciter may be adjusted by a
qualified operator when his application requires it.
The audio adjustments are shown in figure 2 and
listed in table 2. Refer to maintenance section
paragraph 4 for audio input adjustment procedures.

3.2 Normal (Local) Operating Procedures
3.2.1 General

When power is turned on or restored, it is normal for
the EXCITER FAULT indicator to light. This is
caused by latching the exciter fault circuit when
power interruptions are detected. The EXCITER
FAULT is cleared by changing one of the frequency
digits on the exciter.

During a tune cycle, the power amplifier latches the
system key line until tuning is complete. This is in-
dicated by the KEY display on the exciter front panel.

During its tune eycle, the HF-8014( ) Exciter supplied
a carrier level corresponding to half output power.
When the power amplifier and antenna coupler have
completed their tune cycles and are ready for normal
operation, the PA READY indicator on the exciter
front-panel lights. If an antenna coupler is not used,
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1. GENERAL

The HF-8014/8014A Exciter provides an rf output for
AM (AME), CW, and 4-channel ISB signals over the
frequency range of 1.600 to 29.9999 MHz in 100-Hz
steps. The HF-8014 Exciter is locally controlled from
its front panel, but the HF-8014A Exciter may be
locally controlled from its front panel or remotely
controlled using a compatible control/processor. Op-
tions available can provide 10-Hz tuning, internal
high-stability frequency reference (oven standard),
external frequency standard adapter, and frequency
display. An additional option can provide control of
the HF-8014 Exciter.

Transmit audio signals can be applied at the rear pan-
el 600-ohm inputs or a front panel microphone input.
The CHANNEL ENABLE switches must be used to
select the audio source. Front panel displays show the
condition of the exciter and associated power
amplifier, preselector, and/or coupler.

Remote control of the HF-8014A Exciter is provided
by FSK, RS-232C, or MIL-STD-188C data signals. The

signaling method is changed by changing strapped

description

clips on serial interface card A13. As many as 16
HF-8014A Exciters can operate in parallel when
using the HF-8093 Exciter Control. Up to 32
HF-8014A Exciters can operate in parallel when
using a processor. For multiple exciter operation
from one control or processor, RS-232C or MIL-STD-
188C data signaling must be used.

The exciter can be mounted in a standard 483-mm
(19-in) rack using an optional slide-mounting kit. It
can also be mounted in a desk-top enclosure or in a
console-style equipment cabinet.

The exciter can be operated from a 100-, 115, 215-, or
230-V ac, 47- to 420-Hz power source.

2. EQUIPMENT SUPPLIED/CONFIGURATION

Equipment supplied in the HF-8014( ) Exciter and its
configuration is listed in table 1.

3. ASSOCIATED EQUIPMENT
Associated equipment required for operation but not

supplied as a part of the HF-8014( ) is listed in table
2.

Table 1. Equipment Supplied/Configuration.

SUBASSEMBLY/CIRCUIT CARD

EXCITER DESCRIPTION/FUNCTION

TITLE

PART NUMBER | HF-8014
622-3472-001 | 622-3473-001

HF-8014A

Wiring harness 642-2408-001

Interconnects TB1.

Wiring harness 642-2407-001

Main chassis 634-8177-001 X X
Bottom cover 634-8179-001 X X
Top cover 634-8180-002 X X
Rear panel 635-9611-003 X X
X X
X X

Interconnects TB2.
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Table 1. Equipment Supplied/Configuration (Cont).

SUBASSEMBLY/CIRCUIT CARD

EXCITER

TITLE

PART NUMBER

HF-8014
622-3472-001

HF-8014A
622-3473-001

DESCRIPTION/FUNCTION

Rf cable assembly, 642-2454-001 X X Interconnects J50, J51, J52, and

450-kHz if J53 (450-kHz if from channel A
if).

Rf cable assembly J22/J26 637-1525-004 X X Interconnects J22 and J26 (xmt
output).

Rf cable assembly J27/J36 637-1526-003 X X Interconnects J27 and J36 (9.45-
MHz output).

Power supply Al 635-9649-001 X X Input can be switched for 100,
115, 215, or 230 V ac (47 to
420 Hz).

Front panel assembly A2 634-8199-001 X X 100~Hz tuning

634-8199~002 100-Hz tuning, with frequency

display

LED status display A2A1 634-0825-013 X X

Switch mounting board A2A2 | 638-6597-001 X

Frequency switchboard A2A3 | 635-0830-001 X X

Frequency display A2A5 637-1781-006

Transmit audio A3 (A2-B2) 638-6476-003 X X Same as 638-6476-001 except
MIC select circuits removed.

Transmit audio A4 (A1-B1) 638-6476-001 X

Channel B2 if A5 638-6636-003 X X Includes 2.85-kHz LLSB if filter
(channel B2),

Channel A2 if A6 638-6636-002 X X Includes 2.85-kHz UUSB if filter
(channel A2).

Channel B1 if A7 638-6636-001 X X Includes 2.85-kHz LSB if filter
(channel B1).

Channel A1l if A8 638-6659-001 X X Includes 2.85-kHz USB if filter
(channel Al).

Rf translator A9 637-1768-002 X X Broadband, high performance.

Control A10 638-6622-001 X X

Parallel input A1l 642-3135-001 X

Parallel output A12 642-3137-001 X
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Table 1. HF-8014( ) Exciter, Controls and Indicators.

INDEX CONTROL OR INDICATOR FUNCTION
NUMBER
1 Meter A2M1 Indicates levels as selected by METER switch A2S1,
2 EQUIPMENT STATUS indicators (color)
RF OUT A2A1DS1 (yellow) Indicates that associated pa has an rf output. Indi-

cated by a sidetone enable signal from associated
power amplifier.

PA READY A2A1DS2 (yvellow) Indicates the associated pa is ready for rf trans-
mission. Indicated by a pa ready signal from
associated power amplifier.

PA FAULT A2A1DS3 (red) Indicates pa fault. Indicated by a pa fault signal
from associated power amplifier.

KEY A2A1DS4 (yellow) Indicates key signal applied to exciter key circuits.

EXCITER FAULT A2A1DS5 (red) Indicates power supply low voltage or synthesizer

fault. Indicated when power supply fault signal is
supplied by power supply Al, synthesizer fault
signal is supplied by synthesizer voltage regulator
A1l4, synthesizer subcarrier fault signal is supplied
by synthesizer subcarrier generator AlS, and/or
synthesizer reference fault signal is supplied by
synthesizer reference Al6. (Synthesizer fault sig-
nal from synthesizer voltage regulator Al4 is a
summary of all synthesizer loss-of-lock signals
supplied by A16 through A23.)

COUPLER FAULT A2A1DS8 (red) Indicates a coupler fault, Indicated by a coupler

. fault signal from associated coupler.
AM A2A1DS9 (yellow) Indicates that AM operating mode is selected.
CW A2A1DS10 (vellow) Indicates that CW operating mode is selected.
PEAK CLIP A2A1DS11 (yellow) Indicates that the if peak clipper circuit is enabled.
PILOT CARR A2A1DS13 (yellow) Indicates that the pilot carrier is enabled.
ISB A2A1DS14 (yellow) Indicates that ISB operating mode is selected.

ISB MODE indicators

B1 A2A1DS15 (yellow) Indicates that Bl (LSB) transmit circuits are
enabled,

Al A2A1DS16 (yellow) Indicates that A1 (USB) transmit circuits are
enabled.

B2 A2A1DS18 (yellow) Indicates that B2 (LLSB) transmit circuits are
enabled,

A2 A2A1DS19 (yellow) Indicates that A2 (UUSB) transmit circuits are
enabled.

PRESEL FAULT A2A1DS23 (red) Indicates a preselector fault. Indicated by a pre-

selector fault signal from associated preselector.
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Table 1. HF-801( ) Exciter, Controls and Indicators (Cont).

INDEX
NUMBER

CONTROL OR INDICATOR

FUNCTION

(Cont)

CHANNEL ENABLE switches A254 thru A2S7

FREQUENCY KHZ controls A2S17A thru
A2817G

FREQUENCY KHZ display A2A5U20
thru A2A5U26 (used with frequency
display option only)

3-position switches that select the source of the

transmit audio input signal when the MODE switch

A28510 is in the ISB position,

a. B2 (LLSB) enable switch A234 selects either
LINE, OFF, or MIC. In LINE position, selects
the rear-panel line audio input. In MIC position,
selects the front-panel microphone input., In
OFF position, disables the audio inputs.

b. Bl (LSB) enable switch A2S5 selects either
LINE, OFF, or MIC. In LINE position, selects
the rear-panel line audio input. In MIC position,
selects the front-panel microphone input. In
OFF position, disables the audio inputs,

c. Al (USB) enable switch A2S6 selects either
LINE, OFF, or MIC. In LINE position, selects
the rear-panel line audio input. In MIC position,
selects the front-panel microphone input. In
OFF position, disables the audio inputs,

d. A2 (UUSB) enable switch A2S7 selects either
LINE, OFF, or MIC. In LINE position, selects
the rear-panel line audio input, In MIC position,
selects the front-panel microphone input. In
OFF position, disables the audio inputs.

Sets bed frequency control signal as indicated by
thumb-wheel display.

a. A2S17A selects tens megahertz.

b. A2S17B selects ones megahertz.

¢. A2817C selects hundreds kilohertz.
d. A2S817D selects tens kilohertz.

e. A2S17E selects ones kilohertz.

f. A2S17F selects hundreds hertz.

g. A2S17G selects tens hertz (option),

Displays bed frequency control signal as set by
FREQUENCY KHZ controls or a remote exciter.

a. A2A5U20 displays tens megahertz,

b. A2A5U21 displays ones megahertz.

c. A2A5U22 displays hundreds kilohertz.
d. A2A5U23 displays tens kilohertz,

e. A2A5U24 displays ones kilohertz.

f. A2A5U25 displays hundreds hertz.

P
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Table 1. HF-8014( ) Exciter, Controls and Indicators (Cont).

INDEX
NUMBER

CONTROL OR INDICATOR FUNCTION

(Cont)

10

CONT switch A2S812 Selects use and method of controlling the exciter.

PWR switch A2815

MODE switch A2S510 Selects exciter operating mode and bandwidth.

PEAK CLIP switch A259 Controls the if amplifier peak clipper. In the ON

PILOT CARR switch A2S8 Controls pilot carrier enable signal. In the ON

g. A2A50U26 displays tens hertz (option).

h. A2A5U27 displays ones hertz (option).

a. LCL position allows exciter to be controlled
locally. (HF-8014 Exciter must be kept in LCL
position for operation.)

b. REM position allows exciter to be controlled
remotely. REM position disables local control
of mode, frequency, pilot carrier, peak clip,
pa power, and key signals. Local audio controls,
signals, and monitors remain enabled.

¢. MON position is a momentary position that
enables local controls and sets the monitor bit
(word 4, character 5, bit 1) of the exciter control
monitor response. This may be used, for
example, to command a processor control to
modify a stored preset table of operating fre-
quency and mode information to that set on the
local controls.

Set power on/off. When pressed and latched
(inward position), power is applied to the exciter.
When pressed and unlatched (outward position),
power is removed from the exciter.

a. CW position selects CW mode and if attenuator
pad (16-kHz bandwidth).

b. AM position selects AM mode and channel Al
bandpass filter (2.85-kHz bandwidth).

c. ISB position selects ISB mode and UUSB, USB,
LLSB, and LSB bandpass filters (2.85-kHz
bandwidth filters).

position, peak clipper circuit is enabled., In the
OFF position, peak clipper circuit is disabled.

The peak clipper circuit on channel Al if A8
is switched in and out by means of the front-
panel switch. The clipper may be set to
provide clipping of the if frequency over

0- to 12-dB range.

position, pilot carrier is enabled. In the OFF
position, pilot carrier is disabled,
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Table 1. HF-8014( ) Exciter, Controls and Indicators (Cont).

INDEX
NUMBER

CONTROL OR INDICATOR

FUNCTION

11

12

13

14

15

(Cont)

KEY switch A2S3

PHONES ((®)) level control A2R13

PHONES switch A2S511

PA PWR switch A252

METER switch A2S1

Selects the method for applying a key signal,

a. EXT position allows an external key (ground or
+6 V dc) to be applied at the EXT KEY or EXT
KEY (+6 V) terminals on the exciter rear panel.

b. NORM position allows an external key (ground)
to be applied at CW KEY jack (J1) or MIC jack
(J3) on the exciter front panel.

¢. LOCK position applies a fixed key signal.

Controls headphone volume; full clockwise equals
maximum volume.

Selects audio to be monitored at the PHONES jack
(J2) on the exciter front panel.

a. CH B2 AT position selects channel B2 transmit
audio output.

b. CH Bl AF position selects channel Bl transmit
audio output.

c. CH Al AT position selects channel Al transmit
audio output.

d. CH A2 AF position selects channel A2 transmit
audio output.

e. ALL CHAN position selects transmit audio
output of all channels (B2, B1, A1, A2).

Selects pa power control as indicated:

a. OFF position disables power in associated
power amplifier,

b. STBY (standby) position enables low-voltage
circuit in the associated power amplifier.
(Power amplifier cannot be keyed in this
position.)

¢. HIGH PWR position enables low~voltage and
high-voltage circuits in the associated power
amplifier and allows high-power transmissions
from the power amplifier when it was keyed.

d. LOW PWR position enables low-voltage and
high-voltage circuits in the associfited power
amplifier and signals the power amplifier to
operate in low-power mode when it is keyed.

Selects signal levels to be measured by meter
A2M1, Selectable positions are as follows:

a. XMT QUT (+23FS) position monitors transmit
rf signal output from exciter (indicates +23
dB mW full scale).
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Table 1. HF-8014( ) Exciter, Controls and Indicators {Cont).

INDEX
NUMBER

CONTROL OR INDICATOR FUNCTION

15
(Cont)

16

17

b. CH B2 AF (+3FS) position monitors channel B2
transmit audio output (indicates if channel B2
transmit audio is in compression range, black
segment on meter).

¢. CH B1 AF (+3FS) position monitors channel Bl
transmit audio output (indicates if channel B1
transmit audio is in compression range, black
segment on meter).

d. CH Al AF (+3FS) position monitors channel Al
transmit audio output (indicates if channel Al
transmit audio is in compression range, black
segment on meter).

e. CH A2 AF (+3F8S) position monitors channel A2
transmit audio output (indicates if channel A2
transmit audio is in compression range, black
segment on meter).

Fuse A1F1 (located on rear panel) Fuse in power line. 2 A used for 100/115-V ac
operation, 1 A used for 215/230~V ac operation.

Power selection switch A1S1A and Controls input power strapping of power trans-
A1S1B (located on rear panel) former in power supply Al.

a. In 100-V position, power transformer strapped
for 100~V ac operation (90 to 110 V ac).

b. In 115~V position, power transformer strapped
for 115-V ac operation (103 to 127 V ac).

¢. In 215-V position, power transformer strapped
for 215-V ac operation (193 to 237 V ac).

d. In 230-V position, power transformer strapped
for 230~V ac operation (207 to 253 V ac).
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Table 2. Line Audio Adjustments.

INDEX ADJUSTMENT
NUMBER

PURPOSE

threshold.

XMT LINE ADJ controls allow for an adjustable compression characteristic of the line audio input
amplifier. Line audio input can be adjusted for a -26-dB mW up to +10-dB mW compression

1thru 4
5 CH B2 XMT LINE ADJ A3R130

(accessible through top cover)

6 CH B1 XMT LINE ADJ A4R130
(accessible through top cover)

7 CH A1 XMT LINE ADJ A4R53
(accessible through top cover)

8 CH A2 XMT LINE ADJ A3R53
(accessible through top cover)

9 MIC LVL ADJ A4R1 (accessible through
top cover)

Receiver (not used in HF-8014( ) exciter).

Controls channel B2 transmit line audio input. Normally
adjusted with a 1000-Hz, -15-dB mW input to just start
audio compression (compression threshold).

Controls channel B1 transmit line audio input. Normally
adjusted with a 1000-Hz, -15-dB mW input to just start
audio compression (compression threshold).

Controls channel Al transmit line audio input, Normally
adjusted with a 1000~Hz, -15-dB mW input to just start
audio compression (compression threshold),

Controls channel A2 transmit line audio input. Normally
adjusted with a 1000-Hz, -15-dB mW input to just start
audio compression (compression threshold).

Controls microphone input compression threshold.
Normally adjusted with a 1000-Hz, -55-dB mW MIC
input, to just start audio compression (compression
threshold).

pa ready is indicated when the pa tune cycle is com-
plete. The RF OUT indicator is lit when the pa has an
rf output and is normally lit briefly during the last
stages of the tune cycle.

In local control, the exciter can be keyed from a
microphone with ptt key (at MIC jack) or a CW key
(at CW KEY jack), or a key line applied at the EXT
KEY terminals on the rear panel. The EXT KEY in-
puts (ground or +6 V de) are used for ptt or CW key,
depending on mode selected. The KEY switch A2S3,
when set to NORM, allows ptt keying from the
microphone in any mode except CW, and CW keying
when in CW mode. When the KEY switch is set to
EXTKEY, the exciter can be keyed only by applying a
key line to the EXT KEY terminals. When the KEY
switch is in the LOCK position, the exciter is con-
tinuously keyed regardless of mode.

In CW mode, after the key is released, the exciter and
power amplifier circuits are held keyed for a short
period (0.25 second) with no rf output transmission.

This hang time is adjustable with A10R46 (refer to
paragraph 4.4 in the maintenance section for hang
time adjustment).

3.2.2 Turn-On Procedures

To turn on the HF-8014( ) Exciter locally in any mode
with no special options or applications, follow the
procedures outlined below:

. Set KEY switch to keying method to be used.
. Connect the appropriate keying device.
Set CONT switch to LCL position.

. Set PWR switch on (pressed and latched inward).

. Clear the exciter fault by changing a frequency
digit.

f. Set PA PWR switch to STBY position. Allow a
warmup time as required by associated power
amplifier before continuing operation.

g. Refer to mode operating procedures to perform

normal operations.

o0 o
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3.2.3 CW Operation

To operate the HF-8014( ) Exciter in the CW mode
with no special options or applications, follow the
procedures outlined below:;

a. Perform turn-on procedures in paragraph 3.2.2.

b. Set MODE switch to CW mode.

c. Set FREQUENCY KHZ thumb-wheel controls to
desired operating frequency.

The HF-8014( ) Exciter provides CW (A1)
operation, which means the ecarrier is
switched on and off. A receiver equipped to
receive CW (A1) has a bfo or a similar means
of detecting a transmitted CW carrier. If
your receiver is not equipped to receive a
transmitted CW carrier signal, the receiver
must be offset from the operating frequency
to generate a received CW audio signal. Your
receiver instruction book should indicate
how to set up to receive CW (A1) signals.

d. Set KEY switch to NORM if using front panel CW
KEY jack J2 or to EXT KEY if using rear panel
EXT KEY inputs.

. Momentarily apply key and allow unit to tune.

f. When tuning is complete, normal CW communica-
tion can be established. Monitor CW sidetone by
connecting headphones to PHONES jack J1 on
front panel, with PHONES switch in CH A1 posi-
tion.

1]

3.2.4 AM Operation

To operate the HF-8014( ) Exciter in the AM mode
with no special options or applications, follow the
procedures outlined below:

]

a. Perform turn-on procedures in paragraph 3.2.2.

b. Set MODE switch to AM mode.

c. Set FREQUENCY KHZ thumb-wheel controls to

desired operating frequency.

d. Set KEY switch to NORM if using front panel MIC
jack J3 or to EXT KEY if using rear panel EXT
KEY inputs.

. Momentarily apply key and allow unit to tune.

When tuning is complete, set CH A1 CHANNEL

ENABLE to MIC if jack J3 is to be used, or set

switch to LINE if line audio input is to be used.

-

3.2.5 ISB Operation

To operate the HF-8014( ) Exciter in the ISB mode
with no special options or applications, follow the
procedures outlined below:

10

. Perform turn-on procedures in paragraph 3.2.2.

. Set MODE switch to ISB mode.

. Set FREQUENCY KHZ thumb-wheel controls to

desired operating frequency.

d. Set KEY switch to EXT KEY if using rear panel
EXT KEY inputs or to NORM if using front-panel
MIC jack.

e. Ensure that the desired channel Al, A2, B1, and
B2 audio inputs are properly connected.

f. Momentarily apply key and allow unit to tune.

g. When tuning is complete, normal ISB voice and/or

data audio communications can be established. Set

CHANNEL ENABLE switches to MIC or LINE

depending on the source of the audio signal.

oo

3.3 Fault Clearing Procedures
3.3.1 Exciter Fault

When lit, the EXCITER FAULT indicator shows that
one of the following occurred in the exciter: (1) fre-
quency synthesizer loss of lock, (2) a loss of power
supply output voltage, either through an associated
short circuit or power supply failure, or (3) a momen-
tary loss of primary power.

If exciter fault is caused by frequency synthesizer
loss of lock, EXCITER FAULT indicator will go out
when lock is restored.

If exciter fault is caused by a loss of power supply
voltage, the fault/failure must first be corrected.
After removal of the fault/failure, a frequency digit
on the front-panel control must be changed to clear
the fault.

If exciter fault is caused by a momentary loss of
primary power, changing any frequency digit on the
front-panel controls will clear the fault.

If the exciter fault cannot be cleared, refer to testing
and troubleshooting procedures in the maintenance
section of this instruction book.

3.3.2 PA Fault

When lit, the PA FAULT indicator shows that one of
the following occurred in the associated power
amplifier: (1) short-term transient condition or loss of
power, (2) long-term loss of power, or (3) failure in the
power amplifier.

If pa fault is caused by a transient condition or loss of
power, it can be cleared by initiating a new tune cycle.
Change any front-panel frequency digit to initiate a



new tune cycle. Note, however, a long-term loss of
power may require the associated power amplifier to
go through a complete warmup cycle before return-
ing.

If the pa fault cannot be cleared, refer to tsting and
troubleshooting procedures in the maintenance sec-
tion of the power amplifier instruction book.

3.3.3 Coupler Fault

When lit, the COUPLER FAULT indicator shows
that one of the following occurred in the associated
antenna coupler: (1) transient condition or loss of
power or (2) failure in the antenna coupler.

If coupler fault is caused by a transient condition or
loss of power, it can be cleared by initiating a new
tune cycle. Change any front-panel frequency digit to
initiate a new tune cycle.

If the coupler fault cannot be cleared, refer to testing
and troubleshooting procedures in the maintenance
section of the antenna coupler instruction book.

3.3.4 Preselector Fualt

When lit, the PRESEL FAULT indicator shows that
one of the following occurred in the associated
preselector: (1) transient condition or loss of power or
(2) failure in the preselector tuning or power supply.

If the preselector fault is caused by a transient condi-
tion or loss of power, it can be cleared by initiating a
new tune cycle.

If the preselector fault cannot be cleared, refer to
testing and troubleshooting procedures in the
maintenance section of the preselector instruction
book).

3.3.5 System Fault With Lockout

This paragraph applies only to exciters with system
fault lockout option. If a pa fault, coupler fault, or
preselector fault occurs three times in succession
without clearing on a frequency change, the tune
start is locked out (fixed logic 1) and a tune cycle can-
not be initiated until lockout is cleared.

To clear tune start lockout, exciter power must be
removed and restored. This resets the tune start
lockout counter and will permit three more successive
tries.
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A system fault summary indication (logic 1, fault) is
provided on the rear panel of the HF-8014( ) Exciter
(TB1-6).

4. REMOTE OPERATION (HF-8014A ONLY)
4.1 General

To operate the HF-8014A Exciter from an HF-8093
Exciter Control or a processor, the CONT switch on
the exciter is set to the REM position. This transfers
control to the remote control device except for audio
monitoring. The local operator is still able to monitor
exciter rf level and transmit audio signals, using the
exciter front-panel meter and controls.

The MON position on the exciter CONT switch sets
the exciter to local contrel and sets the monitor bit in
the monitor data. This can be used, as an example, to
set the exciter front-panel data into a preset table in a
processor. The MON position has no function when
used with the HF-8093 Exciter Control.

4.2 Operating Procedures Using the HF-8093
Exciter Control

With the exception of setting the HF-8093 Exciter
Control CONT switch to the NORM position and the
HF-8014A Exciter CONT switch to the REM position,
operating procedures for the exciter control are iden-
tical to operating the local exciter (paragraph 3.2).
When in remote operation, the EXCITER FAULT is
cleared by changing a frequency digit on the HF-8093
Exciter Control front panel.

The following paragraphs contain the operating
characteristics of the HF-8093 Exciter Control and
are given for information only.

4.3 OPERATING CHARACTERISTICS
4.3.1 Power Failure and Initialization

When primary power to the HF-8093 Exciter Control
is initially applied, or reapplied after a power inter-
ruption, the exciter control transmits all command
information and requests monitor information from
the addressed HF-8014A Exciter. When primary
power is applied to an exciter, after power has been
applied to the exciter control, the exciter control
again transmits all command information from the
front-panel control settings and requests updated
status from the addressed exciter. When power is ap-
plied or restored in a system containing more than
one exciter, the exciter control can initialize only the

re L < 11
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currently addressed exciter. The remaining exciters
must be initialized manually, one at a time, by
selecting the appropriate address and transmitting
the desired operating parameters.

4.3.2 CONT Switch Operation

The user must be aware that if the exciter control
front-panel controls are changed while the CONT
switch is in the TEST mode, their settings may no
longer correspond to the exciter operating conditions.
Consequently, when the next command to the exciter
is initiated (in the NORM mode), some of these set-
tings may be transmitted to the exciter, causing it to
change its operating conditions to correspond to the
control settings.

The NORM position of the CONT switch is used for
normal remote control operation. The TEST position
is used to verify that the exciter control is operational
and that it can communicate with itself internally. In
the TEST MODE, the data from the exciter control is
transmitted directly to its own display unit. Fre-
quency information displayed will follow the
positioning of the frequency thumb-wheel switches;
the mode, key, pa power, pilot carrier, peak clipper,
and channel enable indicators will follow positioning
of their front panel controls. When the CONT switch
is returned to the NORM position, the exciter control
automatically updates to the status information from
the exciter without changing the operating conditions
of the exciter.

In the TEST mode, the flashing fault indicator
(paragraph 4.3.5) is a normal indication. The flashing
may become erratic or halt momentarily as front-
panel controls are operated.

4.3.3 Address Selection

The HF-8093 Exciter Control communicates with
only one at a time of up to 16 HF-8014A Exciters be-
ing controlled. The ADDRESS switch contains
numbers from 0 through 15 corresponding to binary
coding of the four address bits of the data words.

When the ADDRESS switch is rotated to an address,
the exciter control automatically requests a complete
status update from the addressed exciter. This is done
by transmitting an abbreviated 2-character status re-
quest only for words 1, 2, 3, and 4. The exciter control
status and frequency displays then update with the
operating conditions of the newly addressed exciter.

No command transmission will be initiated from the
exciter control to the newly addressed exciter until
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changes are made to the front-panel control settings
of the exciter control. Thus the operating status of the
exciter will remain unchanged. This sequence of
operation permits an operator to address an exciter
solely for the purpose of current status inspection or
verification.

4.3.4 BUSY Indicator Operation

The BUSY indicator on the HF-8093 Exciter Control
front panel is lit whenever the addressed HF-8014A
Exciter CONT switch is placed in the LCL position.
When this indicator is lit, the exciter control
automatically and continuously requests words 1, 2,
3, and 4 monitor data from the exciter. This con-
tinuously updates all status information to the ex-
citer control. The operator is thus alerted to the cur-
rent status of the addressed exciter while it is being
locally controlled at the remote site. As long as the
BUSY indicator remains lit, commands from the ex-
citer control to the addressed exciter are inhibited.

When the exciter is again returned to remote opera-
tion (CONT to REM), the BUSY indicator turns off
and the exciter control transmits all current front-
panel switch and control settings to the addressed ex-
citer. This causes the exciter operational status to
revert to the conditions currently selected on the ex-
citer control front panel.

4.3.5 No Indication of Monitor Response

If for any reason the HF-8093 Exciter Control fails to
receive monitor data transmissions from the addres-
sed HF-8014A Exciter (data transmission line in-
operative, unit inoperative, unit power disabled, ad-
dressed unit does not exist, etc), the exciter fault in-
dicator (EXCITER FAULT) will flash at approx-
imately a 0.25-Hz rate (2 seconds on, 2 seconds off).
Flashing is normal, however, when the front-panel
CONT switch is in the TEST position.

4.3.6 Polling Operation

The polling strapping option discussed in the exciter
control installation section permits the exciter control
to function in a polling mode of operation. This mode
of operation is intended for use when an auxiliary
system status display is used to display the current
status of more than one remote exciter.

In the polling mode of operation, the exciter control
automatically and sequentially requests status data
from all 16 possible remote addresses. As status data
is received from each addressed remote exciter, it is



then transmitted by the exciter control, on the com-
mon system control bus, to a remote status display
board for update of the display. The remote status
display board must be connected to the system con-
trol bus to receive the updated display information. If
no status response is received from a polled unit, no
status data is transmitted to the status display board
by the exciter control.

Since the status display board connects to the com-
mon system control bus, it is programmed to
recognize its own unique address, and the exciter con-
trol is programmed to use this same address (00000
for ADB5 through ADB1) when communicating with
the status display board. Therefore, when using the
polling capability along with a remote status display
board and the 8-bit character data format, only 15 of
the 16 address combinations are available for remote
exciter assignment, since the display board itself re-
quires one of the addresses. If, however, the 7-bit
ASCII character data format is used in the system, all
16 remote exciter addresses are available for use
because the address assigned to the status display
hoard is not among the 16 addresses (of the 32 possi-
ble in this format) controlled by the thumb-wheel ad-
dress selector switch of the exciter control.

4.3.7 Control and Monitor Data Transmission

Under normal operating conditions, the HF-8093 Ex-
citer Control transmits control information to the ad-
dressed HF-8014A Exciter only upon initiation from
the front-panel controls.

Operation of the frequency thumb-wheel switches in-
itiates transmission of a frequency control word
(word 1), along with a request for a frequency status
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response from the exciter. Likewise, operation of any
of the front-panel remote-function switches initiates
control transmission, with monitor request, of the
corresponding word for which the function is defined.
When no control word transmission is pending, the
exciter control reverts to its idle state.

In the idle state, the exciter control continuously
transmits the 2-character, word 4 monitor request.
This keeps the front-panel status indicators up to
date on any of the word 4 monitor status information
(such as the various fault bits) that may change
dynamically during normal operation of the remote
unit. Monitor word transmission from an exciter is
transmitted only when requested by the exciter con-
trol.

The data transmitted and received on the control and
monitor buses is serial, asynchronous, and is
organized in groups of characters called words. The
format is independent of the type of signaling (FSK,
RS-232C, or MIL-STD-188C) used. The data formats
are user-selected by internal strapping. One format
uses 7-bit ASCII coded characters and is described in
paragraphs 4.3.7.1 and 4.3.7.2. The other format uses
an 8-bit character code and is deseribed in paragraphs
4.3.7.3 and 4.3.7.4. Regardless of the format selected,
there are four control words and four monitor data
words used by the exciter control.

4.3.7.1 ASCII Word Format

A word consists of 3 special nonfunctional characters
that are used to establish word boundaries, and 11
functional characters that contain address and front-
panel control/status information. Refer to figure 3.

ASCII WORD FORMAT

SPECIAL SPECIAL

- NON -
FNON- L FUNCTIONAL CHARACTERS FUNCHONAL
CHARACTERS CHARACTERS
# | # | # # # | # #

#*
4

N #
W 3

#
112 |1 5

#
6

#
7 3

@
O #
O

TPA-2855-011

ASCIT Word Format
Figure 3
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The three special nonfunctional characters are
selected from carriage return (CR), line feed (LF), ex-
ecute (X), hyphen (-), and dollar sign ($). Refer to
figures 4 and 5. CR and LF are the first two special
nonfunctional characters of each ASCII control word
and execute (X) ends each of the ASCII control words.
The hyphen (-) is the first two special nonfunctional
characters of each ASCII monitor word, and the dol-
lar sign ($) is used to end each of the monitor words.

The eleven functional characters of the control and
monitor words consist of two address characters, one
sequence designator, and eight characters for con-
trol/status information.

The control and monitor data word formats are
similar with one exception, control word 4 is
shortened to seven ASCII characters in order to tran-
smit key information as fast as possible. Monitor
word 4 contains all eleven ASCII characters. The first
five characters of each word are organized the same:
two nonfunctional characters are used to establish
synchronization, the first two functional characters
establish the address, and the third functional
character serves as the sequence designator. As many
as 32 units (00 through 31) can be addressed on one
control or monitor bus, using bed-coded combinations
of the two address characters. Five binary-coded ad-
dress lines with internal pullup to logic 1 are available
at the remote control connector of the HF-8014A Ex-
citer and may be strapped to any combination.
However, in the HF-8093 Exciter Control, only four of
the five address bits are controlled by the address
selector thumb-wheel switch (ADB5 is not used),

14

limiting the number of addresses to 16 (00 through
15). Table 3 deseribes the relationship between ad-
dress line strapping (ADB4 through ADBI1), the cor-
responding bed address digits, and the remote control
address selector. Only X's require strapping to
ground in the exciter; the dashes remain unstrapped
or open address lines.

The third functional ASCII character in each word is
the sequence designator. Refer to table 4. The se-
quence designator is used to define the word number
and type (control only, control with status request, or
status request only) of the word represented.

Data rates are switchable on the serial interface card
A13 from 75 to 19 200 bauds. The levels are strap-
pable for either RS-232C (46-V dc level defined as a
logic 0) or MIL-STD-188C (+6-V dc level defined as a
logic 1) compatibility. Refer to paragraph 3.1 of the
installation section for switching and strapping in-
structions.

4.3.7.2 ASCII Character Format

The special nonfunctional ASCII characters are used
as word boundary delimiters for each of the control
and monitor words. The nonfunctional characters are
encoded/decoded in terms of a 7-bit code shown in
table 5.

The functional characters contain the control and
monitor data and are encoded/decoded in terms of a
4-bit code also shown in table 5. A logic 1 selects or
enables a function, while a logic 0 disables a function.
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CHARACTER SIGNIF [CANCE e FUNCTIONAL BIT CODING
CHARS WT 8 WT 4 WT 2 I WT 1
[crR{LF[a1]a2 [so] F1] F2[F3 [Fa | Fs] F6[F7 [F8] X | WORD 1 CHARACTER SEQUENCE
CR__|CARRIAGE RETURN CR NA NA NA NA
LF |LINE FEED LF NA NA NA NA
A1 |ADORESS, M.S.D. (BCD) 0-3 0 0 AI(2) Al(1)
A2 | ADDRESS, L.5.0.(8CD) 0-9 A2(8) AZ(4) A2(2) A2(1)
SD | SEQUENCE DESIGNATOR 0,1.2 NA NA NA NA
F1__|FREQUENCY 10 MHz (BCD) 0.1.2 0 0 10 Mz (2) 10 Mz ()
F2_|FREQEUNCY - 1 MHz (BCD) 0-9 1 MHz (8) 1T MHz _ (4) TMHz_ (2) 1 Mz (1)
F3 | FREQUENCY-100 kHz (BCD) 0-9 100 kHz (8) | 100 kHz “) 100 Kz (2) 100 kHz Q)
F4 |FREQUENCY- 10 kHz (BCD) 0-9 10 kHz (8)] 10 KkHz 4 10 kHz__ (2) 10 kHz M
F5 |FREQUENCY- 1 kHz (BCD) 0-9 1 kHz (8 1TkHz (&) TkHz_ (2) 1 KHz )
F6 |FREQUENCY-100 Hz (BCD) 0-9 100 Hz (8) | 100 Hz ) 100 Hz (2) 100 Hz 1)
F7__|FREQUENCY- 10 Hz (BCD) 0-9 10 Hz (8)| 10 Hz (4) 10 Hz (@ 10 Hz )|
FB |FREQUENCY- 1 Hz (BCD) 0-9 1 Hz (8) 1 Hz 4 1 Hz (2) 1 Hz )
X [Execute X NA NA NA NA B
[cR [LF T a1] a2[s0 [M1] M2[M3[Ma [ M5 [ME[M7 [ME]X | WORD 2 CHARACTER SEQUENCE
CR__|CARRIAGE RETURN CR NA NA NA NA
LF_ |LINE FEED LF NA NA NA . NA
A1 |ADDRESS, M.S.D. (BCD) 0-3 0 0 A1(2) AT(1)
A2 |ADDRESS, L.S.D. (BCD) 0-9 A2(8) A2 (4) A2(2) A2(1)
SD_ [SEQUENCE DESIGNATOR 45,6 NA NA NA NA
M1__|RESERVED 0 0 0 0 0
M2 |RESERVED 0 0 0 0 0
M3 |RESERVED 0 0 0 0 0
M4 [RESERVED 0 0 0 0 0
M5 |RESERVED 0 0 0 0 0
M6 |PEAK CLIPPER ENABLE 0,1 0. 0 0 PEAK CLIPPER ENABLE
M7__|MoDE -9, A-F 0 AM_ENABLE CH ENABLE ISB ENABLE
M8 |1SB CHANNEL ENABLES 0-9, A-F B2 ENABLE B1 ENABLE A1 ENABLE A2 ENABLE
X |EXECUTE X NA NA T NA 7 NA
[cRTFTa1] aZ[so V1] v2][va [Va [v5]ve[v7 [VB[X | WORD 3 CHARACTER SEQUENCE
CR__|CARRIAGE RETURN CR NA NA NA NA
LF_|LINE FEED F NA NA NA NA
A1 |ADDRESS, M.S.D. (BCD) 0-3 0 0 AL(2) AT(1)
A2 |ADDRESS, L.S.D. (BCD) 0-9 A2(8) A2(4) A2(2) A2(1)
SD_|SEQUENCE DESIGNATOR 8,9.A NA NA NA NA
V1 |[RESERVED 0 0 0 0 0
v2 _|RESERVED 0 0 0 0 0
v3_ |RESERVED 0 0 0 0 0
v4__|RESERVED 0 0 0 0 0
V5 [AUXILIARY 0-9, A-F - - - :
V6 [AUXILIARY 0-9, AF - - 5 -
V7 _|RESERVED 0 0 0 0 0
v8 [PILOT CARRIER/PA GONTROL 0-9, A-F | PILOT CARR ENABLE | PA LD PHR ENABLE PA HV ENABLE PA LV ENABLE |
X |EXECUTE X NA NA NA NA
[cRTLFTAT] a2[sD [K1 [ X] ~WORD 4 CHARACTER SEQUENCE
CR__[CARRIER RETURN CR NA NA NA A
LF__|LINE FEED LF NA NA NA NA
A1__[ADDRESS, M.S.D. (8CD) 0-3 0 0 AT(2) Al
A2 |ADDRESS, L.5.D. (BCD) 0-9 A2(8) A2(4) Az(2) Az(1)
SD_|SEQUENCE DESIGNATOR C.D.E NA NA NA NA
K1__|EXCITER/PA SYSTEM KEY 0.1 0 0 0 SYSTEM KEY
X |EXECUTE X NA NA NA NA
TPA-3014-014

ASCII Character Control Word Format
Figure 4
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R R ASCII FUNCTIONAL .BIT CODING
CHARACTER SIGNIF|CANCE EELE; . T 2 W2 e
[T -TaJa2]so Jr1 Jr2]F3]Falrs [F6 [F7]F8 [ S| WORD 1 CHARACTER SEQUENGE
- [ HvPren B - NA NA NA NA
- | HYPHEN - NA NA NA NA
A1 | MDDRESS, M.S.D. (BCD) 0-3 0 0 Al(2) Al(1)
A2 [ ADDRESS, L.S.D. (BCD) 0-9 A2(8) A2(4) A2(2) A2(1)
SD_| SEQUENCE DESIGNATOR 1 NA NA NA NA
F1_| FREQUENCY- 10 MHz (BCD) 01,2 0 0. 10 Mz (2) 10 Mz 5D
F2 | FREQUENCY 1 MHz (BCD} 0-9 1Mz (8) 1 Mz (4) 1Mz (2) 1 MHz )
F3 | FREQUENCY- 100 kHz (BCD) 0-9 100 kHz __ (8) 100 kHz  (4) 100 kHz  (2) 100 kHz (1)
F4_| FREQUENCY- 10 kHz (BCD) 0-9 10 kHz  (8) 10 kHz_ (4) 10 kHz  (2) 10 kHz 5B
F5 | FREQUENCY- 1 kHz (BCD) 0-9 1TkHz  (8) 1kHz  (4) 7 khHz  (2) 1 kHz 1
F6 | FREQUENCY- 100 Hz (BCD) 0-9 100 Hz (® 100 Hz ) 100 Hz @ 100 Hz ED)
F7 | FREQUENCY- 10 Hz (BCD) 0-9 10 Hz (8) 10 Hz (@) 10 Hz 2) 10 Hz &)
F8 | FREQUENCY 1 Hz (BCD) 0-9 1 Hz (®) 1 Hz (@) 1 Hz ) T Hz 5D
S | END DELIMITER s NA NA NA NA
[ 1- [At]a2 [So[™Mi[M2] M3[M4 [ M5[M6 M7 [MB]S | WORD 2 CHARACTER SEQUENCE
-~ [HYPHEN B NA NA NA NA
- |RvPHEN - NA NA NA NA
A1 [ADDRESS, M.S.D. (8CD) 0-3 0 0 Al(2) A1(1)
A2 |ADDRESS, L.S.D. (BCD) 0-9 A2(8) A2(4) A2(2) A2(1)
SD | SEQUENCE DESIGNATOR 5 NA NA NA NA
M1__|RESERVED 0 0 0 0 g
M2 |RESERVED 0 0 0 0 0
M3 |RESERVED 0 0 0 0 0
M4 |RESERVED 0 0 0 0 0
M5 |RESERVED 0 0 0 0 0
M6 |PEAK CLIPPER ENABLE 0 0 0 0 PEAK CLIPPER ENABLE
M7 | MODE 0-9. A-F 0 AM ENABLE CW ENABLE 1SB ENABLE
M8 | ISB CHANNEL ENABLES 0-9, AF B2 ENABLE B1 ENABLE AT ENABLE AZ ENABLE
S |[END DELIMITER S NA NA NA NA
-] -Talae[sofvi]ve]vs [va]vslve [vr Tva] s] WORD 3 CHARACTER SEQUENCE
- |HYPHEN - NA NA NA NA
- |HYPHEN - NA NA NA NA
A1 [ADDRESS, M.S.D. (BCD) 0-3 0 0 Al(2) AI(T)
A2 [ADDRESS, L.5.D. (BCD) 0-9 A2 (8) AZ(4) A2(2) AZ(T)
SD | SEQUENCE DESIGNATOR 9 0 0 0 0
V1 |RESERVED 0 0 0 0 0
V2 |RESERVED 0 0 0 0 0
V3 |RESERVED 0 0 0 0 0
v4_|RESERVED 0 0 0 0 0
V5 | AUXIL1ARY 0-9, A-F - - - -
V6 | AUXILIARY 0-9, A-F - - B
V7 |RESERVED 0 0 0 0 0
V8 |PILOT CARRIER/PA CONTROL 0-9, A-F_|PILOT CARRIER ENABLE | PA LOW PWR ENABLE| PA HIGH VOLT ENABLE| PA LOW VOLT ENABLE
S [end DELIMITER S NA NA NA NA
[ -]- [mJaz]so[s1]s2 [s3 [s4[s5]s6 [s7[s8]S | WORD 4 CHARACTER SEQUENCE
- |HYPHEN - NA NA NA NA
- [HYPHEN - NA NA NA NA
A1 | ADDRESS, M.S.0. (BCD) 0-3 0 0 Al(2) ar(1)
A2 | ADDRESS, L.S.D. (BCD) 0-9 A2 (8) A2 (4) A2(2) A2(1)
SD_ | SEQUENCE DESIGNATOR [ NA NA NA NA
S1_ | EXCITER FAULT /KEY MONITOR 0-3 0 0 EXCITER FAULT  [SYSTEM KEY MONITOR
S2 | AF MONITORS 0-9, A-F B2 AF MONITOR B1 AF MONITOR A1 AF MONITOR AZ AF MONITOR
S3_ | SYNTH FAULTS 0-9, A-F 0 10 Hz LOCK FAULT _[100 Hz LOCK FAULT | 1 kHz LOCK FAULT
S4_ | SYNTH FAULTS 0-9, A-F | 10 kHz LOCK FAULT | 100 kHz LOCK FAULT |SYNTH OUT LOCK FAULT| FREQ REF FAULT
55 | SUBCARRIER FAULT/RF MON/PWR SPLY FAULT 0-7 0 SUBCARR LOCK FAULT |EXCITER RF MONITOR [EXCTR PWR SPLY FAULT
S6 | EXTERNAL STD/IF MONITOR 0-9, AF 0 EXTERNAL STANDARD A1 TF MONITOR 0
S7 | PA/COUPLER STATUS 0-9, A-F PA READY PA FAULT PA RF MONITOR COUPLER FAULT
58 | PRESEL FAULT/DATA ERROR/LOCAL/MONITOR | 0-9. A-F PRESEL FAULT DATA ERROR LOCAL CONTROL MONI TOR
S |END OELIMITER 3 NA NA NA NA

ASCII Character Monitor Word Format

Figure 5

TPA-3015-014
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Table 3. Address Number, Binary Data Pattern, and Address Recognition Strapping.

ADDRESS TRANSMITTED BINARY EXCITER STRAPPING
THUMB-WHEEL ADDRESS DATA REQUIRED FOR ADDRESS RECOGNITION
NUMBER
A4 A3 A2 Al A4 A3 A2 Al
(ADB4) (ADB3) (ADB2) (ADB1)
0 1 1 1 1 - - - -
1 1 1 1 0 - - - X
2 1 1 0 1 - - -
3 1 1 0 0 - - X
4 1 0 1 1 - X - -
5 1 0 1 0 - X - X
6 1 0 0 1 - X X -
7 1 0 0 0 - X X X
8 0 1 1 1 X - - -
9 0 1 1 0 X - - X
10 0 1 0 1 X - X -
11 0 1 0 0 X - X
12 0 0 1 1 X X - -
13 0 0 1 0 X X - X
14 0 0 0 1 X X X -
15 0 0 0 0 X X X X
- indicates no strapping, X indicates strapping to ground.
Table 4. Control and Monitor Word Sequence Designators.
SEQUENCE DESIGNATORS SIGNIFICANCE
WORD 1 WORD 2 WORD 3 WORD 4
0 4 8 C Control word with request for status followup.
*1 5 9 D Control word only -- no status followup desired.
KD 6 A E No command -- status followup only desired.
*Monitor words 1, 2, 3, and 4 contain sequence designators 1, 5, 9, or D respectively.
**These sequence designators are used to request monitor words 1, 2, 3, or 4 and must be followed immedi-
ately by the X (control word terminator), thereby bypassing the data characters in the control word structure.
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Table 5. ASCII Character Codes.

4-BIT FUNCTION CODE ASCII ASCII CHARACTER 7-BIT CODE
L l4_ lg_ ‘-1__ CHARACTER
2° 22 2l 2” by, | by | by | by | by | by | b
0 0 0 0 0 0 1 1 0 0 0 0
0 0 0 1 1 0 1 1 0 0 0 1
0 0 1 0 2 0 1 1 0 0 1 0
0 0 1 1 3 0 1 1 0 0 1 1
0 1 0 0 4 0 1 1 0 1 0 0
0 1 0 1 5 0 1 1 0 1 0 1
0 1 1 0 6 0 1 1 0 1 1 0
0 1 1 1 7 0 1 1 0 1 1 1
1 0 0 0 8 0 1 1 1 0 0 0
1 0 0 1 9 0 1 1 1 0 0 1
1 0 1 0 A 1 0 0 0 0 0 1
1 0 1 1 B 1 0 0 0 0 1 0
1 1 0 0 C 1 0 0 0 0 1 1
1 1 0 1 D 1 0 0 0 1 0 0
1 1 1 0 E 1 0 0 0 1 0 1
1 1 1 1 F 1 0 0 0 1 1 0
*CR 0 0 0 1 1 0 1
*LF 0 0 0 1 0 1 0
*X 1 0 1 1 0 0 0
*e 0 1 0 1 1 0 1
*$ 0 1 0 0 1 0 0
*Denotes special nonfunctional character

4.3.7.2.1 Control Word
In the following paragraphs, the bit structure is shown for a typical control word. The control word is being sent

to an exciter with an address of 15, and the sequence designator tells the exciter that this is a control word with a
request for a status followup. The frequency to which the exciter will tune is 27.548 300 MHz.

18
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a. Word 1 (Frequency Control Word)

The following characters are the same for all four control words so the format for these characters will
only be shown for word 1.

Nonfunctional: #1 (CR), #2 (LF), #3 (X)

Functional: #1 (A1), #2 (A2) -

Nonfunctional character #1 — Set bits for carriage return (CR).

NONFUNCTIONAL CHARACTER #1

Nonfunctional character #2 — Set bits for line feed (LF).

NONFUNCTIONAL CHARACTER #2

Functional character #1 — Set bits to select MSD of address.

FUNCTIONAL CHARACTER #1 WILL EXAMPLE
8 4 2 1-- ACCEPT | --- 1
0 0 Al Al 0-3 0 0o 0 1

Functional character #2 — Set bits to select LSD of address.

FUNCTIONAL CHARACTER #2 WILL EXAMPLE
8 4 2 1|-- ACCEPT |--- 5
A2 A2 A2 A2 0-9 01 o0 1

19
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Functional character #3 — Set bits for 0 to select sequence designator.

FUNCTIONAL CHARACTER #3 WILL EXAMPLE
4 2 - ACCEPT |--- 0
NA NA NA NA 0,1,2 0 0 0 0
Functional character #4 — Set bits to select 10-MHz frequency.
FUNCTIONAL CHARACTER #4 WILL EXAMPLE
4 2 -- ACCEPT |--- 2
0 0 10 MH= 10 MHz 0,1,2 0 0 1 o0
Functional character #5 — Set bits to select 1-MHz frequency.
FUNCTIONAL CHARACTER #5 WILL EXAMPLE
4 2 - ACCEPT |[--- 7
1 MHz 1 MHz 1 MHz 1 MHz 0-9 0o 1 1 1
Functional character #6 — Set bits to select 100-kHz frequency.
FUNCTIONAL CHARACTER #6 WILL EXAMPLE
4 2 - ACCEPT | ~-- 5
100 kHz 100 kHz 100 kHz 100 kHz 0-9 1 0 1
Functional character #7 — Set bits to select 10-kHz frequency.
FUNCTIONAL CHARACTER #7 WILL EXAMPLE
4 2 -- ACCEPT |--- 4
10 kHz 10 kHz 10 kHz ' 10 kHz 0-9 0 1 0 o0
Functional character #8 — Set bits to select 1-kHz frequency.
FUNCTIONAL CHARACTER #8 WILL EXAMPLE
4 2 -— ACCEPT |--- 8
1 kHz 1 kHz 1 kHz 1 kHz 0-9 0 0 0
Functional character #9 — Set bits to select 100-Hz frequency.
FUNCTIONAL CHARACTER #9 WILL EXAMPLE
4 2 - ACCEPT |--- 3
100 Hz 100 Hz 100 Hz 100 Hz 0-9 0 1 1




operation 523-0770r23

Functional character #10 — Set bits to select 10-Hz frequency. (Only used with exciter that can be tune to
10 Hz or 1 Hz. Set to zero's for 100-Hz tuning.)

FUNCTIONAL CHARACTER #10 WILL EXAMPLE
8 4 2 ACCEPT |-- 0
10 Hz 10 Hz 10 Hz 10 Hz 0-9 6 0 0 0

Functional character #11 — Set bits to select 1-Hz frequency. (Only used with exciter that can be tuned to
1 Hz. Set to zero's for 10-Hz and 100-Hz tuning.)

FUNCTIONAL CHARACTER #11 WILL EXAMPLE
8 4 2 ACCEPT |--- 0
1 Hz 1 Hz 1 Hz 1 Hz 0-9 0 0 0 0
Nonfunctional character #3 — Set bits for execute (X).
NONFUNC TIONAL CHARACTER #3
L S S S
VYV AV AV EUAPayd
| ¢ 11 o0 O O
. Word 2 (Mode Control Word)
Functional character #3 — Set bits to 4 to select sequence designator.
FUNCTIONAL CHARACTER #3 WILL EXAMPLE
8 4 2 ACCEPT |--- 4
NA NA NA NA 4,5,6 1 0 0
Functional characters #4 through #8 are not used, and the bits are set to zero.
Functional character #9 — Set bit to enable peak clipper (example: peak clipper enabled).
FUNCTIONAL CHARACTER #9 /WILL EXAMPLE
8 4 2 PEAK ACCEPT |--- 1
0 0 0 CLIP EN 0,1 0o 0 1
Functional character #10 — Set bits to select MODE (example: ISB mode enabled).
FUNCTIONAL CHARACTER #10 WILL EXAMPLE
8 4 2 ACCEPT |--- 1
0 AM EN CW EN ISB EN 1,2,4, 0 o0 1
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d.
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Functional character #11 — Set bits to select ISB channel. Mode must be ISB (example: channels B2, Al
enabled).

FUNCTIONAL CHARACTER #11 WILL EXAMPLE
8 4 2 1(-- ACCEPT |--- A
B2 EN Bl EN Al EN A2 EN 0-9, A-F 1 0 1 o0

Word 3 (PA Control Word)

Functional character #3 — Set bits to 8 to select sequence designator.

FUNCTIONAL CHARACTER #3 WILL EXAMPLE
8 4 2 1]-- ACCEPT |--- 8
NA NA NA NA 8,9,A 1 0 0 O

Functional characters #4 through #7 are not used and the bits are set to zero.

Functional characters #8 and #9 are auxiliary characters and are available to control and monitor external
user functions. Input/output interface levels are 5-volt CMOS logic compatible.

Functional character #10 is not used, and the bits are set to zero.

Functional character #11 — Set bits to enable pilot carrier and control pa (example: pilot carrier disabled, pa
low voltage enabled).

FUNCTIONAL CHARACTER #11 WILL EXAMPLE
PILOT 8 4 2 1|--| AccepT |--- D '
CARRIER PA LO PA PA 0-9, A-F 0 0 o0 1
ENABLE PWR EN HV EN LV EN

Word 4 (Key Control Word)

Contains only four functional characters. Functional characters #1 and #2 are identical to words 1, 2, and 3 as
explained above.

Functional character #3 — Set bits to C to select sequence designator.

FUNCTIONAL CHARACTER #3 WILL EXAMPLE
8 4 2 1 }-- ACCEPT [--- C
NA NA NA NA C,D,E 1 1 0 0
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Functional character #4 — Set bits to key exciter (example: exciter keyed).

FUNCTIONAL CHARACTER #4 WILL EXAMPLE
8 4 2 SYSTEM| 1 |-- ACCEPT |--- 1
0 0 0 KEY 0,1 0 0 0 1

After functional character #4, X is transmitted to terminate word 4 at the end of functional character #4.

4.3.7.2.2 Monitor Word

In the following paragraphs, the bit structure that differs from that of the control word is shown. The bit strue-
ture that is the same for the control and monitor words is noted. The address characters (functional characters #1
and #2) are the same as for the control word and will not be repeated here.

a. Word 1 (Frequency Monitor Word)

The following characters are the same for all four monitor words, so the format for these characters will
be shown only for word 1:

Nonfunctional: #1 (-), #2 (-), #3 ($)

Nonfunctional character #1 — Set bits for hyphen (-).

NONFUNCTIONAL CHARACTER #1

Nonfunctional character #2 — Set bits for hyphen (-).

NONFUNCTIONAL CHARACTER #2

Functional character #3 — Set bits for 1 to select sequence designator.

FUNCTIONAL CHARACTER #3 WILL EXAMPLE
8 4 2 1 |-- ACCEPT |--- 1
NA NA NA NA 1 0o 0 0 1
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Functional characters #4 through #11 same as for control word 1 (paragraph 4.3.7.2.1.a).

Nonfunctional character #3 — Set bits for dollar sign ($).

NONFUNCTIONAL CHARACTER #3

b. Word 2 (Mode Monitor Word)

Functional character #3 — Set bits for 5 to select sequence designator.

FUNCTIONAL CHARACTER #3 WILL EXAMPLE
8 4 2 1 (-- ACCEPT | --- 5
NA NA NA NA 5 0 1 0 1
Functional characters #4 through #11 same as for control word 2 (paragraph 4.3.7.2.1.b).
c. Word 3 (PA Monitor Word)
Functional character #3 — Set bits for 9 to select sequence designator.
FUNCTIONAL CHARACTER #3 WILL EXAMPLE
8 4 2 1 [-- ACCEPT | --- 9
NA NA NA NA 9 1 0 o 1

Funectional characters #4 through #11 same as for control word 3 (paragraph 4.3.7.2.1.c).

d. Word 4 (Performance and Fault Monitor Word)

Word 4 contains performance monitor and fault information that can be used in a processor-controlled system
to detect faults in the exciter or units controlled by the exciter or to detect unsatisfactory performance in the
transmit signal path.

Functional character #3 — Set bits for D to select sequence designator.

FUNCTIONAL CHARACTER #3 WILL EXAMPLE
4 2 ACCEPT |-- D
NA NA NA NA D 1 0 1
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Functional character #4 — Exciter fault and system key monitor, logic 1 indicates fault/system key (example:

exciter fault, no system key).

FUNCTIONAL CHARACTER #4

4

EXCITER

FAULT

2

SYSTEM Il_

KEY

WILL EXAMPLE
ACCEPT 2
0-3 0 0 1

Functional character #5 — Af monitors, logic 0 indicates line audio input exceeds -10 dB of level required to

produce full power output (example: all channels have audio input within monitor range).

FUNCTIONAL CHARACTER #5

B2

AF MON

Bl

AF MON

4

Al

AF MON

2

WILL EXAMPLE
A2 1 |-- ACCEPT 0
AF MON 0-9, A-F 0 0 0

Functional character #6 — Synthesizer 10-Hz, 100-Hz, and 1-kHz loss-of-lock fauits, logic 1 indicates out-of-

lock (example: all signals locked).

FUNCTIONAL CHARACTER #6

10-Hz

LOCK

FAULT

4

100-Hz

LOCK

FAULT

2

WILL EXAMPLE
1-kHz 1 4-- ACCEPT 0
LOCK 0-7 0 0 O
FAULT

Functional character #7 — Synthesizer 10-kHz, 100-kHz, and output (1-MHz and 10-MHz) loss-of-lock faults
and synthesizer reference faults (9.9-MHz, 118-MHz, or 450-kHz injection levels insufficient), logic 1 indicates

out-of-lock/fault (example: 10-kHz and 100-kHz unlocked, output locked and injection levels sufficient).

FUNCTIONAL CHARACTER #7

10-kHz

LOCK

FAULT

100-kHz
LOCK

FAULT

4

SYNTH

ouTPUT

LOCK

FAULT

2

WILL EXAMPLE
SYNTH| 1 |- ACCEPT C
REF 0-9, A-F 1 0 0
LOCK
FAULT

Functional character #8 — Synthesizer subcarrier loss-of-lock fault, logic 1 indicates out of lock for either
subcarrier injection phase-lock loop. Exciter rf monitor, logic 0 indicates exciter rf output level exceeds -7 dB
mW. Exciter power supply fault, logic 1 indicates loss of any of the power supply voltages except +5 V de. Loss
of +5-V dec power voltage will cause a logic 0 to be presented regardless of the state of the other power supply
voltages (example: synthesizer subcarrier unlocked, rf output level insufficient, exciter power supply fault).

FUNCTIONAL CHARACTER #8

SYNTH

SUBCAR

LOCK

FAULT

4

EXCITER

RF

MONITOR

2

WILL EXAMPLE
1|--| ACCEPT 7

EXCITER 0-7 11 1

PWR SPL

FAULT

[
(1)
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Functional character #9 — External standard, logic 1 when using an external frequency standard reference;
A1 if monitor, logic 0 when channel A1 if output level (9.45-MHz if) exceeds -10 dB of level required to produce
full power output (example: using an external frequency standard, channel Al if output level sufficient).

FUNCTIONAL CHARACTER #9 WILL EXAMPLE
8 | EXTERNAL| 4 Al 2 1 |-- ACCEPT |--- 4
0 STANDARD IF MON 0 0-9, A-F 01 0 0

Functional character #10 — Pa ready, logic 1 when associated power amplifier is tuned and ready to transmit.
Pa fault, logic 1 when fault exists in associated power amplifier. Pa rf monitor, logic 1 when associated power
amplifier is transmitting rf power to load. Coupler fault, logic 1 when fault exists in associated coupler (exam-
ple: pa ready, no pa fault, pa not transmitting, no coupler fault).

FUNCTIONAL CHARACTER #10 WILL EXAMPLE
PA 8 PA 4 PA RF 2 | COUPLER --| AccepT 8
READY FAULT MONITOR FAULT 0-9, A-F 0 0 0

Functional character #11 — Preselector fault, logic 1 indicates fault. Data error, logic 1 if any of the following
errors exist — received character parity, framing error, overrun error, invalid character sequence. Local con-
trol, logic 1 when CONT switch is LCL or MON position. Monitor, logic 1 when CONT switch in MON position

{example: no preselector fault, no data error, CONT switch in LCL position).

FUNCTIONAL CHARACTER #11

PRESEL | 8 DATA 4 LOCAL 2

FAULT ERROR CONTROL

WILL EXAMPLE
1 |-- ACCEPT |--- 2
MONITOR 0-9, A-F 0 0 1 o

4.3.7.3 8-Bit Word Format

The control and monitor data word formats are iden-
tical with one exception; control word 4 uses only the
first two characters of the five characters shown in
figure 6. Monitor word 4 contains all five characters.
Status request is accomplished by sending only the
first two characters of the desired word.

4.3.7.4 8-Bit Character Format

The first character of each word is organized the
same: it uses bits b8 and b7 for word synchronization,
bits b6 and b5 for word identification, and bits b4
through bl for unit identification. As many as 16 un-
its can be addressed on one control and monitor bus,
using all combinations of the 4-bit addresses. The ad-
dress of each unit is established by strapping the
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proper pins to ground in the mating connector for J14.
See paragraph 3.1.3 of the installation section. Bits b8
and b7 of the second character in each control word
determine whether the control word sent from the
control is new control information or a status request
only. Bits b8 and b7 of the second character in each
monitor word are always the same; bit b8 is always
logic 0 and bit b7 is always logic 1.

The following paragraphs give the bit structure that
is used for each of the four control words.

a. Word 1 (Frequency Control Word)
Character 1 — Set bits as indicated in figure 6.

Character 2 — Set b8 and b7 as indicated in note 1
of figure 6.
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CHAR- || STOP | PARITY CHARACTER BIT POSIT ION START
NORD | acTer || 81T | BIT BT
B8 [ &7 BB | 85 B4 | 83 | 8 | 8
#ORD SYNC SUBADJRESS AJDRESS
; ] X 1 I 1 0 I 0 A4 | A3 l A2 I A1 o
CMD/STATUS REQ FREQ (10 MHz) FREQ (1 MHz)
2 1 X g0 | 5= @ | m @ | @ | @ | o 0
FREQ (100 kHz) FREQ (10 kHz)
L T I x ®» | @l @ | o ® | @ | @ | o 0
i FREQ (1 kHz) FREQ (100 Hz)
4 . X ® | @ l @ | @ | @ | @ | o 0
FREQ (10 Hz) FREQ {1 Hz)
s |1 X @ | @ | @ | @ | w | @ | 0
WORD SYNG SUBADDRESS ADDRESS
1 1 X 1 I 0 1 A4 S | a2 | a1 0
CMD/STATUS REQ RESERVED
2 1 X to | &1 0 |. | | | 0
’ RESERVED
2
S| IR O I l l | | l 0
RESERVED PEAK
CLIPPER
4 . X | | | | I ENABLE 0
MOOE SELECT CHAN B2 | CHAN B1 , CHAN A1  CHAN A2
5 1 X 0 | I o I IS8 | ENABLE | EMABLE | ENABLE | ENABLE 0
WORD SYNC SUBADDRESS ADORESS
1 1 X 1 I 1 1 0 A4 | 3 | a2 | 0
CMD/STATUS REQ RESERVED
2 1 X o | 51 0 | | l | | 0
3 RESERVED
o | ox | I I | | 0
AUX 1L I ARY
4 1 X l I 0
RESERVED PILOT PA LON | PA HIGH |PA LOW
CARRIER | PONER | VOLTAGE {VOLTAGE
5 1 X | | | ENABLE | ENABLE | ENABLE _|ENABLE 0
WORD SYNC SUBAJDRESS ADIRESS
1 1 X 1] 1 1 A4 ] A3 | a2 | a1 0
CMD/STATUS REQ | exciTgr | SYSTEM | B2 AF |, B1 AF A1 AF | A2 AF
2 1 X t=0 5=1 FAULT | KEY | MON | mon I MON | Mon 0
10 Bz 100 Hz 1 kHz 10 kHz 100 kHz _ SYN OUT FREQ
4 LOCK LOCK LCK LOCK LOCK LOCK REF
3 1 X 0 FAULT FAULT FAULT FAULT FAULT FAULT | FAULT 0
SUBCARR | EXCITER | EXCITER
LOCK RF PHR SPLY| |EXTERNAL | A1 IF o o
4 1 X 0 FAULT MON FAULT STANDARD | MON
PRE -
PA PA PA RF COUPLER | SELECTOR |DATA LOCAL
5 1 X READY | FAULT  |MON FAUT | FAULT  [ERR®R CONTROL | MONITOR | ©
/
NOTES

(1) 1=L0GIC1,0=L0GIC 0; X=FUNCTION OF STRAPPING; (1),(2),(4)

(8)=BINARY WEIGHT OF BIT POSITION.

FROM A CONTROL UNIT, ONLY CHARACTERS_1 AND 2 ARE TRANSMIT-
TED IN NORD 4; ONLY STATUS REQUEST (C=1, S=0) IS TRANS-

MITTED IN WORDS 1.2, AND 3.
ALL MONITOR WORJS ARE 5 CHARACTERS LONG.

8-Bit Character Control and Monitor Word Format

Figure 6

REF
NOTES

{3) MONITOR WORD 4 CHARACTERS 3.4, AND 5 CONTAIN FAULT AND PERFOR-

MANCE MONITOR BITS FOR WHICH NO CORRESPOND ING CONTROL BITS

EXIST.
DITIONS :

4. RECEIVED CHARACTER PARITY ERROR.

8. FRAMING ERROR #(NO VALID STOP RECE{VED

NITH THE CHARACTER)

C. OVERRUN ERROR (PREVIOUS CHARACTER NOT PROCESSED

BCFORE THE CURRENT CHARACTER WAS RECEIVED).
D. INVALID CHARACTER SEQUENCE.

DATA ERROR BIT IS THE LOGICAL SUM OF THE FOLLONING CON-

TPA-2862-014
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Remainder of word 1 — Set pattern to correspond
to bed frequency information to be transmitted to
the controlled exciter (logic 1 enable, logic 0 dis-
able).

. Word 2 (Mode Control Word)

Character 1 — Set bits as indicated in figure 6.

Character 2 — Set b8 and b7 as indicated in note 1
of figure 6.

Remainder of character 2 — Not used in exciter.
Character 3 — Not used in exciter.

Character 4 — b8 through b2 not used in exciter.
Set bl to logic 1 to enable peak clipper.

Character 5 — Set appropriate bit to logic 1 to
enable desired function, logic 0 to disable function.

For ISB mode, one or more channels (B2, B1,
Al, A2) must be enabled.

Word 3 (PA Control Word)
Character 1 — Set bits as indicated in figure 6.

Character 2 — Set b8 and b7 as indicated in note 1
of figure 6.

Remainder of character 2 — Not used in exciter.
Character 3 — Not used in exciter.
Character 4 — Not used in exciter.

Character 5 — Pilot carrier, set b4 to logic 1 to
enable. Pilot carrier, logic 0 to disable pilot carrier.

Low-power enable, set b3 to logic 1 to enable pa
low-power circuits.

High-voltage enable, set b2 to logic 1 to enable pa
high-voltage circuits.

Low-voltage enable, set bl to logic 1 to enable fila-
ment and other low-voltage circuits of pa.

. Word 4 (Key Control Word)

Character 1 — Set bits as indicated in figure 6.

Character 2 — Set b8 and b7 as indicated in note 1
of figure 6. Set b5 to logic 1 to key exciter/pa.

Remainder of word 4 — Status information only
as follows. (Information sent to control station
from exciter for monitoring purposes.)

4.3.7.5 Performance Monitor and Fault
Information

Word 4 contains performance monitor and fault in-
formation that can be used in a processor-controlled
svstem to detect faults in the exciter or units control-
led by the exciter or detect unsatisfactory perfor-
mance in the transmit signal path.

a. Fault Monitors

Exciter fault (character 2, b6) — Logic 1 fault sum-
mary of synthesizer lock fault and power supply
fault. Latches on power supply fault to indicate
short-term power failures. Requires control
sending frequeney command (word 1) to reset to
logie 0.

10-Hz lock fault (character 3, b7) — Logic when 10-
Hz decade phase-lock loop is unlocked, logic 0 if
locked.

100-Hz lock fault (character 3, b6) — Logic 1 when
100-Hz decade phase-lock loop is unlocked, logic 0
if locked.

1-kHz lock fault (character 3, b5) — Logic 1 when
1-kHz decade phase-lock loop is unlocked, logic 0 if
locked.

10-kHz lock fault (character 3, b4) — Logic 1 when
10-kHz decade phase-lock loop is unlocked, logic 0
if locked.

100-kHz lock fault (character 3, b3) — Logic 1
when 100-kHz decade phase-lock loop is unlocked,
logic 0 if locked.

Svnthesizer output lock fault (character 3, b2) —
Logiec 1 when 10/1-MHz phase-lock loop is un-
locked, logic 0 if locked.

Frequency reference fault (character 3, bl) —
Logic 1 when any synthesizer reference injection
output (9.9 MHz, 118 MHz, or 450 kHz) is insuf-
ficient, logic 0 if all are satisfactory.

Subcarrier lock fault (character 4, b7) — Logic 1
when either subcarrier phase-lock loop is unlocked,
logic 0 if both are locked.



Exciter power supply fault (character 4, b5) —
Logic 1 if any power supply voltage (except +5 V
de) fails, logic 0 if all power supply voltages are
okay or +5-V de supply fails.

Pa fault (character 5, b7) — Logic 1 if exciter
receives pa fault indication from associated power
amplifier, logic 0 if no fault.

Coupler fault (character 5, b5) — Logic 1 if exciter
receives coupler fault indication from associated
antenna coupler, logic 0 if no fault.

Preselector fault (character 5, b4) — Logic 1 if ex-
citer receives preselector fault indication from as-
sociated preselector, logic 0 if no fault.

Data error (character 5, b3) — Logic 1 when data
error oceurs in receiving control information since
last monitor data response, logic 0 if no data error.
Reset when any monitor word is transmitted from
exciter.

. Performance Monitors

Logic 0 signal from the rf performance monitor in-
dicates presence of signal.

System key monitor (character 2, b5) — Logic 0
when system is keyed.

Channel B2 af monitor (character 2, bd), channel
B1 af monitor (character 2, b3), channel Al af
monitor (character 2, b2), channel A2 af monitor
(character 2, b1) — Logic 0 when line audio input

operation 523-0770723

exceeds -10 dB of level required to produce full
power output.

Exciter rf monitor (character 4, b6) — Logic 0
when the exciter rf output level exceeds -7dB mW,
logic 1 is less than -7 dB mW.

Al if monitor (character 4, b2) — Logic 0 when
channel Al if output level (9.45-MHz if) exceeds
-10 dB of level required to produce full power out-
put, logic 1 if less than -10 dB of level required to
produce full power output.

External standard (character 4, b3) — Logic 1
when external standard is being used, logic 0 when
internal standard is being used.

Pa ready (character 5, b8) — Logic 1 when the as-
sociated power amplifier is tuned and ready to
transmit.

Pa rf monitor (character 5, b6) — Logic 1 when as-
sociated power amplifier is transmitting rf power
to load.

Local control (character 5, b2) — Logic 1 when ex-
citer is in local control mode, logic 0 when in
remote.

Monitor (character 5, b1) — Logic 1 when exciter
front-panel control switch is pressed to MON posi-
tion. Can be used, for example, for operator to
store front-panel settings in preset table in the
processor.
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1. GENERAL

This section provides functional theory of the HF-
8014( ) Exciter to the circuit card/module level.
Theory for individual circuit cards/modules is
presented in the circuit card/module section (part 2)
of this instruction book.

The HF-8014( ) Exciter controls and monitors are
located on the front panel (refer to figure 1). The HF-
8014( ) Exciter is locally controlled only, and does not
contain parallel input All, parallel output A12, or
serial interface A13. Note also that in the HF-8014( )
Exciter, the CONT switch must be kept in the LCL
position. The HF-8014A Exciter is locally or remotely
controlled, depending on the setting of the CONT
switch. When the CONT switch is in the REM posi-
tion, the HF-8014A Exciter is controlled by the HF-
8093 Exciter Control, a processor, or other compatible
control through the REMOTE CONTROL connector
(J14) on the rear panel of the exciter.

2. FUNCTIONAL THEORY (Refer to figure 1.)
The HF-8014( ) Exciter is frequency-controlled

directly from the front panel. Bed frequency signals
from the front panel are applied directly to the syn-

thesizer (A17 through A23) and to control A10. The

bed frequency signals are used to establish the fre-
quency of the vfo-output (109.35 to 79.35001 MHz)
from the synthesizer and control the preselector and
pa outputs from control Al0.

The HF-8014( ) Exciter operating mode is controlled
directly from the front panel. Mode signals from the
front panel are applied directly to control A10 and to
selected audio and if cards. This controls all mode
switching in the exciter and provides necessary mode
signals for the associated power amplifier.

The HF-8014( ) Exciter transmit audio signals are ap-
plied at either the MIC jack on the front panel or the
channel Al, channel A2, channel B, and Channel B2
line inputs on the rear panel. These signals are ap-
plied to transmit audio A4 (A1-Bl) and transmit
audio A3 (A2-B2) where the audio channel is deter-
mined by the setting of the front-panel CHANNEL

theory

ENABLE switches in conjunction with the MODE
switeh. The audio output from the transmit audios A3
and A4 is applied to if amplifiers A5 through A8. The
if channels A1, A2, Bl, and B2 are enabled in accor-
dance with the MODE switch setting and the CHAN-
NEL ENABLE switches. In the if cards the audio
signal is converted to the first if signal and then mix-
ed with 9.9 MHz to produce the 9.45-MHz second if
that is supplied to rf translator A9. The first if signal
is obtained by mixing the audio signal with 450 kHz
on the channel Al if and the channel B1 if, with
456.29 kHz on the channel A2 if, and with 443.71 kHz
on the channel B2 if. The 9.9-MHz mixing is ac-
complished only on channel Al if A8. The 9.45-MHz
signal applied to rf translator A9 is mixed with the
fixed 118.8-MHz injection signal and the vfo injection
signal to provide an rf output signal to drive the
power amplifier. The level of the output signal is con-
trolled by the TGC signal during the system tuning
operation and by the ALC signal during normal tran-
smission.

2.1 Transmit Function (Refer to figure 2.)

Channel B1, channel B2, and channel A2 are only
enabled in the ISB (independent sideband) mode. In
ISB operation, channel Al input signals are upper
sideband signals and channel A2 input signals are
upper-upper sideband signals. Likewise, channel Bl
input signals are lower sideband signals and channel
B2 input signals are lower-lower sideband signals. In
the AM and CW modes, only the channel Al circuits
are active and provide outputs.

With a key applied, the enabled sideband is transmit-
ted when an audio signal is applied. Transmit audio
signals are applied to transmit audio A4 (A1-B1) and
transmit audio A3 (A2-B2). The outputs of transmit
audio A4 (A1-B1) are applied to channel Al if A8 and
channel Bl if A7. In a like manner the outputs of
transmit audio A3 (A2-B2) are applied to channel A2
if A6 and channel B2 if A5. In channel B2 if A5, the
audio is mixed with a 443.71-kHz injection signal and
the output applied to channel Al if A8. In channel A2
if A6, the audio is mixed with a 456.29-kHz injection
signal and the output applied to channel Al if A8.In
channel B1 if A7, the audio is mixed with a 450-kHz
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injection signal and applied to channel Al if A8. The
channel Al audio is mixed with a 450-kHz injection
signal on channel Al if A8 and is then applied thru a
bandpass filter with the outputs from the other if cir-
cuit cards to a 9.9-MHz mixer-amplifier on channel
Al if A8 The 9.9-MHz fixed injection signal mixes
with the if signals to provide a 9.45-MHz if signal to
be supplied to rf translator A9. The 9.45-MHz if signal
is mixed with the 118.8-MHz fixed injection signal
and the vfo injection signal to provide a 1.6000- to
29.9999-MHz rf output signal.

The transmit audio signals are supplied at the MIC
jack on the front panel or the XMT AF terminals on
the rear panel. In the CW mode, a tone generator on
transmit audio A4 supplies an audio tone to the
PHONES jack on the front panel when the CW KEY
is closed.

The transmit key signals are supplied at the MIC jack
on the front panel, the EXT KEY terminals on the
rear panel, the KEY switch on the front panel (in the
lock position), or the CW KEY jack on the front panel.

When transmitting in the ISB mode using a
microphone connected to the MIC jack, transmit
audio signals are applied to the microphone audio
amplifier on transmit audio A4. The output of the
microphone amplifier is compressed to prevent
overdriving and applied to the microphone af input
circuits on transmit audio A3 and A4. The audio
signal is then applied to channel Al, channel A2,
channel B1, or channel B2 (as selected by front-panel
CHANNEL ENABLE switches) audio circuits. The
microphone select signal disables the audio line input
to the selected channel and enables the microphone
input. At the same time, the compression amplifier
circuits for that channel are disabled.

When the CHANNEL ENABLE switches are placed
in the LINE position, the audio signal is applied to
each individual channel from the line inputs on the
rear panel of the exciter. The audio signal is applied to
the individual line amplifier, through the line audio
switch to the audio circuits. The compression
amplifier circuits are enabled to prevent overdriving
the exciter. The transmit audio is then applied to the
corresponding if amplifier circuit card.

On the if amplifier cards, the transmit audio is ap-
plied to a balanced modulator and then to the 9.9-
MHz mixer-amplifier on channel Al if A8. The resul-
tant difference frequency (9.45-MHz) is coupled to rf
translator A9 and mixed in a difference mixer with a
118.8-MHz fixed injection signal in the first mixer.

The resultant 109.35-MHz output is applied through a
crystal filter to the second difference mixer where it
is mixed with a 109.35- to 79.35-MHz vfo frequency-
The output signal from the second mixer is amplified
and supplied at the XMT OUT jack for use by an as-
sociated power amplifier.

2.2 Mode and Operating Controls

The mode and operating controls consist of front-
panel switches and an external remote device, if used.
The exciter has a frequency control, a pa power con-
trol, a key control, a pilot carrier control, a peak clip
control, channel enable controls, a local/remote con-
trol, phones select with level control, meter control, a
mode control, and a power switch. The HF-8014A Ex-
citer can be used with an external remote control
device such as the HF-8093 Exciter Control.

2.2.1 Mode Selection (Refer to figure 3.)

The MODE switch is enabled by +5 V dc from the
control (CONT) switch. The +5-V de voltage is routed
to the MODE switch when the CONT switch is placed
in the LCL position. When the CONT switch is in the
REM position, the +5-V dc voltage is removed from
the MODE switch and mode selection becomes a func-
tion of the remote control through the serial interface
and parallel input circuit cards.

When the MODE switch is set to CW mode, a CW
enable signal (+5 V dc) is supplied to P4-9, P6-17, J&-
9, J9-9, and J10-9. The CW enable signal is also ap-
plied at P5-2 to illuminate the CW status indicator on
the front panel and to J6-38 to enable the CW circuits
on channel Al if A8. The CW carrier enable signal
from channel Al if A8 is applied to J2-12 on transmit
audio A4 to enable the CW tone generator.

When the MODE switch is set to the AM mode, an
AM enable signal (+5 V de) is supplied to P4-7, P6-15,
J8-8, J9-8, and J10-8. The AM enable signal is also ap-
plied to J6-35 to enable the AM carrier circuit and to
enable the circuit that reduces the gain by 6 dB on
channel Al if A8. In addition, the MODE switch ap-
plies +5 V dc to the channel Al CHANNEL ENABLE
switch. The channel A1 CHANNEL ENABLE switch
(when in the MIC position) applies a microphone
select signal from P3-12 thru J12-12 to J2-15, the
channel Al microphone select circuit on transmit
audio A4. The AM enable signal is also applied to P5-4
to illuminate the AM status indicator on the front
panel.
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When the MODE switch is set to the ISB mode, an
ISB enable signal (+5 V de) is applied to P3-17, J12-
17, J9-9, and J10-9. The ISB enable signal is also ap-
plied to P5-24 to illuminate the ISB status indicator
on the front panel. When the MODE switch is in the
ISB position, +5 V de is applied to the four CHAN-
NEL ENABLE switches.

The channel A1 CHANNEL ENABLE switch supplies
a +5-V dc signal in either LINE or MIC position. With
channel A1 CHANNEL ENABLE switch in the MIC
position, a channel A1 microphone select signal (+5V
de) is applied to P3-12, J12-12, and J2-15 and a chan-
nel Al enable signal (+5 V de) is applied P4-13, P6-21,
J8-11, J9-91, J10-26, and J6-14. The channel Al
microphone select signal applied at J2-15, enables the
channel A1 microphone circuit on transmit audio A4
(A1-B1). In addition, the +5-V dec signal is supplied to
P5-21 to illuminate the channel Al status indicator on
the front panel. With channel A1 CHANNEL
ENABLE switch in the LINE position, a channel A1l
enable signal (+5 V de) is applied to P4-13, P6-21, J&-
11, J9-91, J10-26, and J6-14. The absence of the chan-
nel Al microphone select signal as was present in the
MIC position, connects the channel A1l audio line in-
put to the audio circuits in transmit audio A4 (Al-
B1).

The channel A2, Bl, and B2 CHANNEL ENABLE
switches function in the same manner as the channel
A1 CHANNEL ENABLE switch, except for the signal
path (refer to figures 2, 3, and 4).

The gain of channel A1l if A8 is controlled by control
A10 when operating in ISB mode. With a single chan-
nel selected, the channel Al if operates at full gain.
When any two channels are selected, enable no 1 sup-
plies a logic 1 (+5 V dc) to J8-22 and J6-52 which
reduces the gain of channel Al if A8 by 3 dB. When
any three channels are selected, enable no 2 supplies a
logic 1 (+5 V dc) to J8-23 and J6-53 which reduces the
gain of channel Al if A8 by 5 dB. When all four chan-
nels are in use, enable no 3 supplies a logic 1 (+5 V de)
to J8-24 and J6-54 which reduces the gain of channel
Al if A8 by 7 dB.

Figure 4 shows a simplified diagram of the mode
selection described in the preceding paragraphs.

When an external controlling device is used (HF-
8014A Exciter only), the same mode and bandwidth
operations apply, except the control signals are sup-
plied as serial data to serial interface A13 and con-
verted from serial data to parallel data in parallel
output Al12. The outputs of parallel output Al2 are
supplied to the internal circuits of the exciter.

. theory 523-0770724

2.2.2 Key and Carrier Control Circuits (Refer to
figure 5.)

2.2.2.1 System Key, RF Transmit, and Key In-
dication

A system key is initiated when not inhibited and any
of the following conditions are met.

a. A local key and local enable signals are applied.

b. A remote key is applied and a local enable signal is
not applied.

¢. A CW enable or CW key enable is applied; and a
local key, local enable, or an external key is ap-
plied.

The system key is inhibited when any of the following
conditions are met.

a. A 1.6- to 30.0-MHz band signal (logic 0) is supplied
(bed input below 1.6 or above 30.0 MHz).
b. An exciter fault signal (logic 0) is applied.

The rf transmit and key indications (system key com-
plements) are supplied when a system key is applied.

2.2.2.2 450-kHz Enable

A 450-kHz enable signal is initiated by application of
power to control A10.

2.2.2.3 AF Transmit
The af transmit signal is initiated when a system key

is applied and CW carrier enable (paragraph 2.2.2.4)
or exciter tune signals are not applied.

2.2.24 CW Carrier Enable
The CW carrier enable signal is initiated when a CW

enable or CW key enable signal is applied and a local
key, local enable, or external key signal is applied.

2.2,.2.5 Tune Power

A tune power signal is initiated when a system key is
applied and an exciter tune signal is applied.

2.2.3 Audio (Refer to figure 6.)

Control of the transmit audio channels is determined
by the setting of the CHANNEL ENABLE switches
on the front panel. The CHANNEL ENABLE
switches are 3-position switches with a center OFF
position. In the OFF position, the audio circuits are

11
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disabled. When the CHANNEL ENABLE switch is
placed in the MIC position, the line input is disabled
and the microphone audio input is enabled. When the
CHANNEL ENABLE switch is placed in the LINE
position, the line input is enabled and the microphone
audio input is disabled.

The enabling voltage applied through the CHANNEL
ENABLE switches is applied through the front-panel
CONT switch and MODE switch. When the CONT
switch is in the REM position, the enabling voltage is
removed and none of the microphone audio inputs are
enabled and all four line inputs are enabled.

2.24 ALC/TGC and Tune Start (Refer to
figure 7.)

2.24.1 ALC

The power amplifier supplies an ALC input to control
the power output of the exciter and power amplifier
during normal operation. The power amplifier nor-
mally does not generate ALC voltage until the rf out-
put level is near its rated output. The greater the ALC
input (more negative), the lower the exciter/power
amplifier output.

The ALC input is supplied through J15-22, J46-6, P7-
6, and J8-95 to the ALC amplifier in control A10. The
ALC amplifier provides a dc voltage ALC output
through J8-85 and J6-9 to channel Al if A8, The ALC
dc voltage is applied to pin diodes ASCR4 and ASCR5.
These attenuators are located at the input to the
balanced modulator A8QT on channel A1l if A8. When
the power amplifier rf peak envelope power output
tends to exceed its power rating, a higher de voltage is
applied to the ALC control lines to channel Al if AS.
The if attenuates the rf signal to the power amplifier,
thus holding the rf output constant.

2.24.2 TGC

The purpose of the TGC circuit is to control the power
output of the power amplifier. This is accomplished
by controlling the exciter rf output level. The exciter
rf output level is set during the tune cycle.

When a tune start signal (pulse) is applied, the
digital-to-analog converter in control A10 is preset to
minimum count which corresponds to maximum TGC
output. The TGC clock oscillator then begins to
decrease the TGC output voltage in small steps (256
total) until the pa TGC input applies a voltage that
corresponds to half-power output. When the pa
reaches its final tune stages, the TGC input changes

theory 523-0770724

to allow full-power output. The change is ac-
complished by stepping a counter through its count
range and converting the output to a dc control
voltage in a digital-to-analog converter. By this
technique the counter and thus the gain change stops,
and the correct gain setting is remembered during
normal operation after the tune cycle is completed.

The TGC input is supplied through J15-23, J46-8, P7-
8, and J8-96 to the TGC differential amplifier in con-
trol A10. If the TGC input is out of the differential in-
put tolerance range, the TGC clock oscillator is
enabled and provides a clock signal through NAND
and NOR control gatés to the digital-to-analog con-
verter circuit. The digital-to-analog converter counts
until the TGC input is satisfied or until max/min
count is reached.

When the TGC input is satisfied, the TGC differential
amplifier removes the TGC clock oscillator enable
signal. The clock signal is stopped, keeping the
digital-to-analog converter output at the last count
prior to removal of the clock.

If the digital-to-analog converter reaches max/min
count, the max/min output inhibits the NAND con-
trol gate and prevents any additional eclock inputs
holding the digital-to-analog converter at max/min
count.

The TGC output is supplied through J8-26 and J7-37
to pin diode attenuators A9CR19, A9CR20 and
A9YCR22, A9CR23 at the first and second mixer inputs
in rf translator A9. The TGC output controls the ex-
citer rf output which controls the rf output of the as-
sociated power amplifier.

2.24.3 Tune Start

A tune start pulse is initiated by the exciter when it is
desired to tune/retune the power amplifier and/or
antenna coupler. The following conditions initiate a
tune start signal.

a. Application of a local enable signal.

b. Change of a iocal frequency control.

c. Setting PA PWR switch to or from the LOW PWR
position.

d. Change of a remote frequency control when a local
enable signal is not applied.

The tune start signal is a single pulse that initiates
application of a maximum TGC output and supplies a
TUNE START output pulse to the power amplifier
through J8-99, P7-14, J46-14, and J15-26.
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2.2.5 Frequency Control (Refer to figure 8.)

The HF-8014( ) Exciter frequency is controlled by
parallel bed frequency inputs to the frequency syn-
thesizer. These parallel bed inputs are supplied
directly from the front panel or from a remote control
(in HF-8014A Exciter only) through serial interface
A13 and parallel output A12.

Parallel bed frequency inputs in 10-Hz steps are sup-
plied directly from thumb-wheel switches on A2A3
through P2 and J13 to J8, J9, and P11. If remote con-
trol is used (for HF-8014A Exciter only) parallel fre-
quency inputs are supplied directly from parallel out-
put A12 through J10 to J8, J9, and P11.

On those exciters equipped with frequency display,
the bed frequency code from the thumb-wheel
switches is applied to frequency display A2A5. The
bed information drives the LED indicators which
provide a visual indication of the operating fre-
quency. In the remote mode (HF-8014A Exciter only),
the bed frequency information is supplied to the fre-
quency display from parallel output A12. In this man-
ner the frequency display indicates the frequency
selected at the remote control.

Parallel 100-kHz to 20-MHz bed inputs supplied to J8
are also supplied through buffer/drivers in control
A10, through J8 and P7 to J46 through rfi filters in rfi
filter A24 to power amplifier control connector J15.

Parallel bed frequency inputs are supplied to the syn-
thesizer through P11 to the appropriate decade. The
1-Hz bed inputs are applied through A27U4 to syn-
thesizer end decade A17 (1-Hz tuning only); the 10-Hz
bed inputs are applied through A27J5 to synthesizer
10-Hz decade A18 (10-Hz tuning only); the 100-Hz bed
inputs are applied through A27J6 to the synthesizer
100-Hz decade A19; the 1-kHz bed inputs are applied
through A27J7 to synthesizer 1-kHz decade A20; the
10-kHz bed inputs are applied through A27J8 to syn-
thesizer 10-kHz decade A21; the 100-kHz bed inputs
are applied through A27J9 to synthesizer 100-kHz
decade A22; and the 1- and 10-MHz bed inputs are ap-
plied through A27J10 to synthesizer output A23.

Refer to paragraph 2.4 for frequency synthesizer
operation.

2.3 Remote Control Operation (HF-80144 Only)
The HF-8093 Exciter Control unit is designed as a

companion to the HF-8014A Exciter. This exciter con-
trol provides all the functions required to remotely

22

control and monitor the operation of the exciter. The
exciter control generates the serial data required to
control the exciter and accepts serial monitor data
from the exciter for display of the current operating
status. When remote processor control of the exciter
is desired, the processor must generate the serial data
characters required to control the exciter and in-
terpret the monitor data from the exciter. In proces-
sor control applications, the exciter control interface
requirements are similar to a serial data terminal in
operation, with formatted messages from the proces-
sor controlling operation of the exciter and messages
from the exciter to the processor reporting operating
status of the exciter. An RS-232C serial,
asynchronous, input/output interface capability is re-
quired in the processor for remote control of the ex-
citer.

The following paragraphs describe the characteristics
applicable to remote control of the exciter and the
operation of the remote control circuits in the exciter.

2.3.1 General

Two methods of serial data signaling are available in
the HF-8014A Exciter. Each method is switch selec-
table on the serial interface card. The two methods
are frequency-shift keyed audio tones (FSK) and RS-
232C data logic levels. In conjunction with selection of
the RS-232C signaling, switching is available to invert
the polarity of the RS-232C data for compatibility
with the logic polarity and voltage levels defined in
MIL-STD-188C.

When the FSK methods is selected, only one exciter
may be controlled and monitored by a single HF-8093
Exciter Control. When the RS-232C logic level signal-
ing method is selected, up to 16 individually addres-
sable exciters may be controlled and monitored by a
single HF-8093 Exciter Control. Up to 32 individually
addressable exciters may be controlled and monitored
by a processor. The RS-232C control can be by direct
connection to the exciter control or processor, or by
transmission using data modems over longer dis-
tances.

Two separate sets of data lines are used for serial con-
trol of the exciter. One set, called the control bus, is
used to receive command data. The other set, called
the monitor bus, is used to transmit status informa-
tion. When using FSK signaling, the control and
monitor buses are balanced 600-ohm audio lines.
When strapped for RS-232C signaling, the control and
monitor buses are unbalanced lines to ground. The
data transmission rate on the control and monitor
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buses are switch selectable on serial interface A13.
Transmission rates are 75, 109, 150, 300, 600, 1200,
2400, 4800, 9600, and 19 200 bauds. The usable data
rates for the FSK signaling method are limited to not
more than 600 bauds. Each remote exciter must be set
for the same data rate and parity as the associated ex-
citer control or processor.

Data transmitted and received on the control and
monitor buses is serial, asynchronous, and organized
in one of two formats, ASCII or 8-bit character. In the
ASCII format, the characters are made up of 9, 10, or
11 bits, consisting of one start bit, seven data bits, one
parity bit {optional) and one or two (optional) stop
bits, in that order. The ASCII characters are then
organized into 13 character words. In the 8-bit
character format, the characters are made up of 11
bits, consisting of one start bit, eight data’bits, one
parity bit, and one stop bit, in that order. The 8-bit
characters are then formed into 5 character words.
Control data bits are determined by settings of the
front panel switches and controls on the exciter con-
trol, or by program control for processor control ap-
plications. Monitor data bits are determined by the
current operational status of the exciter.

Except for those monitor bits that have no cor-
responding control functions (such as fault bits and
performance monitoring bits), the control and
monitor words have identical data formats. The for-
mats are explained in detail in paragraphs 4.3.1 and
4.3.2 of the operation section of this manual.

2.3.2 Exciter Serial Control Operation
2.3.2.1 Control Inputs (Refer to figure 9.)

Control data signals generated by the HF-8093 Ex-
citer Control or processor are applied to the exciter as
control information. These control signals are
transferred over the control bus in serial format. If
the exciter CONT switch is in the REM position, the
serial information received controls the operation of
the exciter.

Control data is applied to serial interface A13. Word
and status information is decoded from the control
data and is used to determine strobe address informa-
tion. The control data is then applied to the data input
of four word serial-to-parallel converters on parallel
output Al12. Each serial-to-parallel converter is
enabled before it accepts and processes the control
data. This occurs when the strobe address input is
decoded and an enable signal is generated by the word
enable circuit.

theory 523-0770724

The serial-to-parallel converters decode the serial in-
put information and convert it to parallel output
levels. These outputs provide all control signals neces-
sary to control the exciter remotely. These outputs
are also supplied to parallel input A11 where they are
processed and returned to the exciter control or
processor as monitor data. This provides an indica-
tion on the front panel of the exciter control or to the
processor of the control information received by the
exciter. When the exciter CONT switch is in the LCL
or MON position, the register outputs of parallel out-
put A12 are disabled, and the internal parallel control
lines are controlled by the exciter front panel con-
trols.

2.3.2.2 Monitor Outputs (Refer to figure 9.)

With the exciter CONT switch in the REM position,
monitor signals indicating frequency, pa power level,
mode, and related control and enable signals are ap-
plied, in parallel, from parallel output A12 to parallel
input A1l for processing and application to serial in-
terface A13. Fault and performance monitor indica-
tions are applied from appropriate areas of the ex-
citer to parallel input A1l for processing and applica-
tion to serial interface A13. Serial interface A13 out-
put to the exciter control is a series of monitor words
in serial format. (The monitor word format is iden-
tical to the control word format.)

Four separate words are required to supply a com-
plete status report to the exciter control. These four
words are independent of each other, thus can be
transmitted at any time and in any sequence.

Monitor (and control) word timing is accomplished by
a crystal-controlled oscillator on serial interface A13.
A divider reduces the frequency to the desired values.
Switches permit selection of the baud rate for clock
inputs to the various circuits. Selection is from 75,
109, 150, 300, 600, 1200, 2400, 4800, 9600, and 19,200
bps.

Monitor information (performance monitors and
faults) from the exciter cards is fed to multiplexers on
parallel input A11l. This monitor data is clocked out
through serial interface A13 which shifts the serial
data through the FSK keyer or RS-232C driver eircuit
to the external monitor bus and exciter control.

With the exciter CONT switch in the LCL or MON
position, operation of the monitor circuits is identical
to that described above. However, the outputs of the
storage registers on parallel output A12 (which store
the exciter control data) are disabled and in internal
control lines (mode, frequency, bandwidth, ete) are
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controlled by the exciter front panel controls. Thus,
the exciter front panel controls determine exciter
operation and their control signals are applied to
parallel input A1l for processing and application to
the exciter control as monitor data. Because of this
the monitor data from the exciter always contains the
applied operational status of the exciter, whether it is
operated locally or remotely.

The LCL and MON positions of the CONT switch are
identical except that in the LCL position the local con-
trol bit of the monitor data is set to logic 1. In the
MON position both the local control bit and the
monitor bit of the monitor data are set to logic 1. The
monitor bit is used as a flag in processor control ap-
plications, indicating that some programmed action
needs to be initiated by the processor control.

2.4 Frequency Synthesizer
2.4.1 General (Refer to figure 10.)

The frequency synthesizer used in the HF-8014( ) Ex-
citer can be accurately tuned in 1-, 10-, or 100-Hz
steps. The tuning increment is determined by the use
and placement of the associated frequency decade cir-
cuit cards. The frequency synthesizer uses a 9.9-MHz
texo (temperature-compensated crystal oscillator)
as a base for generating the required synthesizer fre-
quencies. Using dividers and multipliers, the syn-
thesizer produces the following fixed frequencies.

a. 9.9-MHz injection frequency

b. 118.8-MHz injection frequency

¢. 100-kHz synthesizer reference frequency
d. 450-kHz USB and LSB injection frequency
e. 456.29-kHz UUSB injection frequency

f. 443.71-kHz LLSB injection frequency

Using the 100-kHz synthesizer reference frequency
and the associated decades, the variable injection fre-
quency for the selected output frequency is
generated. The variable injection frequency is
109.350000 to 79.350001 MHz (the higher the selected
output frequency, the lower the variable injection fre-
quency). Note that figure 10 shows the synthesizer
complement for 1-, 10-, and 100-Hz tuning.

2.4.2 Synthesizer Reference (Refer to figure 11.)

Synthesizer reference A16 uses a 9.9-MHz tcxo as a
base for generating the required synthesizer frequen-
cies. When used with an external reference, the 9.9-
MHz texo is supplied with a tracking voltage
generated by the 100-kHz reference signal and the ex-
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ternal frequency standard. When not used with the
external reference, an internal temperature compen-
sation network is used to maintain a constant fre-
quency output from the texo.

The 9.9-MHz texo output is supplied through an out-
put amplifier and used as 9.9-MHz fixed injection out-
put and applied to a times-12 circuit that produces a
118.8-MHz fixed injection input.

The 9.9-MHz tcxo output is applied to a divide-by-11
circuit that produces a 900-kHz base frequency. The
900-kHz base frequency is applied to a divide-by-2 cir-
cuit that produces a 450-kHz USB and LSB injection
frequency. The 900-kHz base frequency is also applied
to a divide-by-9 circuit that produces two 100-kHz
reference outputs. The 100-kHz reference frequency
outputs are applied to each of the synthesizer decades
as a reference for variable injection frequency
generation and to synthesizer subcarrier generator
A15. In addition, the 450-kHz signal is applied to syn-
thesizer subcarrier generator Al5.

Frequency standard switch A30 (optional) applies the
external reference signal to synthesizer reference
A16. If the external standard malfunctions or the
signal is interrupted, frequency standard switch A30
automatically switches to the internal standard,
preventing loss of service.

2.4.3 Synthesizer Subcarrier Generator (Refer
to figure 11.)

Synthesizer subcarrier generator Al5 uses three
phase-locked loops to produce output frequencies of
456.29 kHz and 443.71 kHz. These frequencies are
used in the exciter when using channel A2 (upper-
upper sideband) and channel B2 (lower-lower side-
band) modes of operation.

Synthesizer subcarrier generator A15 receives input
reference signals of 450-kHz and 100-kHz in addition
to the 450-kHz enable signal. The output signals are
the 456.29-kHz injection signal, the 443.71-kHz injec-
tion signal, and a synthesizer subcarrier generator
status signal.

The 456.29 kHz phase-locked loop consists of loop
mixer Q5, squaring amplifier U6D, E, F; phase/fre-
quency detector U1, U2, U3; integrator-filter U4A, B;
and vco-buffer Q1, Q2, Q3.

The 443.71-kHz phase-locked loop consists of loop
mixer Q7; squaring amplifier U6A, B, C; phase/fre-
quency detector U17, Ul18, Ul9; integrator-filter
U204, B; and veo-buffer Q8, Q9, Q10.
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SYNTHES|ZER SHOWN 1S OPTIONAL 1 Hz TUNING.

10 Hz TUNING-A16 1S NOT INSTALLED AND A17 IS SYNTHESIZER END DECADE 635-0657-001.

100 Hz TUNING-A16 AND A17 ARE NOT INSTALLED AND A18 IS SYNTHESIZER END DECADE 635-0657-001.
THIS N NORMAL EXCITER AND RECEIVER-EXCITER CONFIGURATION.

NONSTANDARD ABBREVIATIONS:

PM-PERFORMANCE MONITOR
SYNT -SYNTHES| ZER

Remote Control Function, Block Diagram
Figure 9 (Sheet )
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The 6.29-kHz phase-locked loop consists of divide-by-
100 circuit U7, U13; phase/frequency detector U8, U9,
U10; divide-by-629 circuit Ul5, U16; integrator-filter
U11A; 629-kHz veo U12 and logic converter Q4.

2.4.4 Synthesizer End Decade (Refer to figure 11.)

The synthesizer end decade receives bed inputs and a
fixed 100-kHz reference signal and provides a 0.60- to
0.51-MHz variable reference output to the next
decade step.

The synthesizer end decade can be used as the 1-, 10-,
or 100-Hz decade to provide the appropriate reference
frequency to the next decade in the synthesizer. As
implied by its name, it is the end decade; that is, if
used as a 1-Hz decade it provides 1-Hz tuning (ac-
curacy), if used as a 10-Hz decade it provides 10-Hz
tuning (accuracy), and if used as a 100-Hz decade it
provides 100-Hz tuning (accuracy).

The synthesizer end decade contains a phase-lock loop
consisting of a phase/frequency discriminator,
variable veo, variable divider, and a lock detector. The
100-kHz reference signal is applied to the phase/fre-
quency discriminator where it is compared with the
100-kHz signal from the variable divider. The
phase/frequency diseriminator develops a tracking
voltage output (based on the phase/frequency dif-
ference of the 100-kHz signals). The tracking voltage
drives the variable veo to the frequency as deter-
mined by the bed input (programmed division ratio of
variable divider).

The variable veo signal is divided (division ratio of the
variable divider) and applied as 100-kHz variable
reference to the phase/frequency discriminator.
When the inputs to the phase/frequency dis-
criminator are the same frequency and in phase, a
lock signal output is supplied.

The variable vco signal is applied to the fixed divide-
by-10 output circuit and the 0.60- to 0.51-MHz end
decade output signal is supplied to the next decade
step.

2.4.5 Synthesizer Decades (Refer to figure 11.)

The synthesizer decade bed inputs, a fixed 100-kHz
reference signal, and a variable high reference signal,
and provides a variable reference signal to the next
decade step. Refer to table 1 for the input/output dif-
ference of the synthesizer decades.

The synthesizer decades differ only in strapping and
veo coils. These differences result in the different in-
put and output frequencies.as shown in table 1.

theory 523-0770724

These synthesizer decades can be used as the 10- and
100-Hz decades and are used on the 1-, 10-, and 100-
kHz decades to provide the appropriate reference fre-
quency for the next decade in the synthesizer. For 1-
Hz tuning, two 100/10-Hz decades are used, one as
the 10-Hz decade and one as the 100-Hz decade. For
10-Hz tuning, one 100/10-Hz decade is used as the
100-Hz decade. For 100-Hz tuning, no 100/10-Hz
decade is used.

The synthesizer decade contains two phase-lock loops.
The translator phase-lock loop consists of a
phase/frequency discriminator, variable vco, variable
divider, and a lock detector. The 100-kHz reference
signal is applied to the phase/frequency dis-
criminator where it is compared with the 100-kHz
signal from the variable divider. The phase/fre-
quency discriminator develops a tracking voltage out-
put based on the phase/frequency difference of the
100-kHz signals. The tracking voltage drives the
variable veo to the frequency, as determined by the
bed input (programmed division ratio of variable
divider). The tracking voltage is also applied as a
reference voltage to the variable vco in the output
phase-lock loop. The variable veo signal output in the
translator phase-lock loop is applied to the mixer in
the output phase-lock loop.

The variable vco signal output in the translator
phase-lock loop is also divided (division ratio of the
variable divider) and applied as 100-kHz variable
reference to the phase/frequency discriminator.
When the inputs to the phase/frequency dis-
criminator are the same frequency and in phase, a
translator lock signal output is supplied.

The output phase-lock loop consists of a phase/fre-

quency discriminator, variable vco, mixer and squar-
ing amplifier, and a lock detector. A high reference

Table 1. Decade Versus Input/Output Frequencies.

]

DECADE | HI REF INPUT HI REF OUTPUT

FREQ (MHz) FREQ (MHz)
100 kHz 0.85 to 0.750001 | 1.035 to 0.935001
10 kHz 0.70 to 0.60001 0.85 to 0.750001
1 kHz 0.60 to 0.5001 0.70 to 0.60001
100 Hz 0.60 to 0.501 0.60 to 0.5001
10 Hz 0.60 to 0.51 0.60 to 0.501
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signal (refer to table 1) is applied to the phase/fre-
quency discriminator where it is compared with the
difference frequency from the mixer. The phase/fre-
quency discriminator develops a tracking voltage out-
put based on the phase/frequency difference of the
high reference signal and the difference frequency
from the mixer. The tracking voltage drives the
variable veo to the frequency, as determined by the
high reference input and the reference voltage sup-
plied by the translator phase-lock loop. The variable
veo signal, in the output phase-lock loop, is supplied
to a fixed divide-by-10 output circuit, and the output
of the divide-by-10 network is supplied to the next
decade step.

The variable veo signal, in the output phase-lock loop,
is also mixed with the variable veo signal of the
translator phase-lock loop, and a difference frequency
reference is supplied through a squaring amplifier
and applied to the phase/frequency discriminator.
When the inputs to the phase/frequency dis-
criminator are the same frequency and in phase, an
output lock signal output is supplied.

When lock signals are supplied by both the translator
and output phase-lock loops, they are ANDed and
supply a decade lock signal output.

2.4.6 Synthesizer Output (Refer to
figure 11.)

Synthesizer output A23 receives units/tens MHz bed
inputs, a fixed 100-kHz reference signal, and a
variable high reference signal, and provides a 109.35-
to 79.350001-MHz variable injection signal output to
the unit under control.

Synthesizer output A23 contains two phase-lock
loops. The translator phase-lock loop consists of a
phase/frequency discriminator, variable veo, varidble
divider, voltage/gain control, and a lock detector.
The 100-kHz reference signal is applied to the
phase/frequency diseriminator where it is compared
with the 100-kHz signal from the variable divider.
The phase/frequency discriminator develops a track-
ing voltage based on the phase/frequency difference
of the 100-kHz signals and the operation of the
voltage/gain control circuit caused by the 10- and 20-
MHz bed inputs. The tracking voltage drives the

42

variable veo to the frequency as determined by the
bed input (programmed division ratio of variable
divider). The tracking voltage is also applied as a
reference voltage to the voltage/gain control in the
output phase-lock loop. The variable veo signal output
in the translator phase-lock loop is applied to the mix-
er in the output phase-lock loop.

The variable veo signal output in the translator
phase-lock is also divided (division ratio of the
variable divider) and applies as 100-kHz variable
reference to the phase/frequency discriminator.
When the inputs to the phase/frequency. dis-
criminator are the same frequency and in phase, a
translator lock signal output is supplied.

The output phase-lock loop consists of a phase/fre-
quency discriminator, variable veo, mixer and squar-
ing amplifier, voltage/gain control, and a lock detec-
tor. A high reference signal is applied to the
phase/frequency discriminator where it is compared
with the difference frequency from the mixer. The
phase/frequency discriminator develops a tracking
voltage output based on the phase/frequency dif-
ference of the high reference signal and the difference
frequency from the mixer, and the operation of the
voltage/gain control circuit caused by the translator
phase-lock loop tracking voltage. The tracking voltage
drives the variable veo to the frequency, as deter-
mined by the high reference input, and the reference
voltage supplied by the translator phase-lock loop is
supplied to the unit under control as the variable in-
jection control signal.

The variable veo signal, in the output phase-lock loop,
is also mixed with the variable vco signal of the
translator phase-lock loop, and the difference fre-
quency reference is supplied through a squaring
amplifier and applied to the phase/frequency dis-
criminator. When the inputs to the phase/frequency
diseriminator are the same frequency and in phase,
an output lock signal output is supplied.

When lock signals are supplied by both the translator
and output phase-lock loops, they are ANDed and
supply a MHz decade lock signal output.
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2.5 Monitor Functions (Refer to figure 12.)

Local monitors in the HF-8014( ) Exciter consist of
the lamps on LED status display A2A1 and the meter
on the front panel. Monitor information is also con-
tained in the monitor data supplied by the HF-8014A
Exciter.

2.5.1 Fault and Status Indicators

All indicators are lit by a logic signal to LED status
display A2A1. Refer to the LED status display A2A1
instruction section for detailed information on LED
status display A2A1l. Refer to the operation section,
paragraph 4.3, for monitor word format (remote ex-
citer only).

a. RF OUT (DS1) is lit by a sidetone enable signal at
A2J3-9. The logic 1 sidetone enable signal is sup-
plied by control A10. In the HF-8014A Exciter, the
sidetone enable signal is also supplied to the paral-
lel input A1l and generates an rf out indication in
word 4 of the monitor data. The sidetone enable
signal from control A10 is supplied as a logic 0
from the associated power amplifier and inverted
by control A10.

b. PA READY (DS2) is lit by a power amplifier
signal at A2J3-10. The logic power amplifier ready
signal is supplied by control A10. In the HF-8014A
Exciter, the power amplifier ready signal is also
supplied to parallel input All and generates a
power amplifier ready indication in word 4 of the
monitor data. The power amplifier ready signal
from control A10 is supplied as a logic 0 from the
associated power amplifier and inverted by control
Al0.

c. PA FAULT (DS3) is lit by a power amplifier fault
signal at A2J8-11. The logic 1 power amplifier fault
signal is supplied by control A10. In the HF-8014A
Exciter, the power amplifier fault signal is also
supplied to parallel input All and generates a
power amplifier fault indication in word 4 of the
monitor data. The power amplifier fault signal
from control A10 is supplied as a logic 1 from the
associated power amplifier and through a driver in
control A10.

d. KEY (DS4) is lit by a key indication signal at
A2J3-12. The logic 1 key indication signal is sup-
plied by control A10. In the HF-8014A Exciter, the
key indication signal is also supplied to parallel in-
put A1l and generates a key indication in word 4
(system key) of the monitor data. The key indica-
tion signal from control A10 is supplied as a logic 0
(key) and is inverted by control A10. Note that the
key indication signal, through an internal jumper
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on control A10, is supplied as rf transmit signal to
channel B2 if A5, channel Bl if A7, channel A2 if
A6, channel Al if A8, and rf translator A9.

. EXCITER FAULT (DS5) is lit by an exciter fault

signal at A2J3-13. The logic 1 exciter fault signal is
supplied by control A10. In the HF-8014A Exciter,
the exciter fault signal is also supplied to parallel
input A1l and generates a fault indication in word
4 of the monitor data. The exciter fault signal
from control A10 is a summary of a power supply
fault signal and synthesizer fault signal.

A logic 0 power supply fault signal is supplied by
power supply Al. In the HF-8014A Exciter, the
power supply fault signal is also supplied to paral-
lel input A1l and generates a fault signal in word 4
of the monitor data. The power supply fault signal
from power supply Al is a summary fault signal
resulting from the loss of +8-, +24-, or -15-V dc
power supply outputs. The power supply fault is
inverted and summed with a synthesizer fault
signal and supplied as an exciter fault. When
caused by a power supply fault, it is cleared only
by echanging frequency.

A logic 1 synthesizer fault signal is supplied to
voltage regulator Al4 in the frequency syn-
thesizer. In the HF-8014A Exciter, the synthesizer
fault signal is also supplied to parallel input All
and generates a fault indication in word 4 of the
monitor data. The synthesizer fault signal from
the synthesizer subassembly is a summary fault
signal resulting from loss of lock on any of the syn-
thesizer decades (1-, 10-, or 100-Hz end decade, 10-
Hz decade, 100-Hz decade, 1-kHz decade, 10-kHz
decade, 100-kHz decade, and 1-MHz output
module). The synthesizer fault signal is summed
with a power supply signal and supplied as an ex-
citer fault signal from control A10, as described
above.

. COUPLER FAULT (DS8) is lit by a coupler fault

signal at A2J3-8. The logic 1 coupler fault signal is
supplied by control A10. In the HF-8014A Exciter,
the coupler fault signal is also supplied to parallel
input A11 and generates a coupler fault indication
in word 4 of the monitor data. The coupler fault
signal from control A10 is supplied as a logic 1
from the associated power amplifier.

. AM (DS9) is-lit by the AM enable signal at A2J3-4.

The logic 1 AM enable signal is supplied from the
front panel. In the HF-8014A Exciter, the AM
enable signal is also supplied to parallel input A11
and generates an AM indication in word 2 of the
monitor data. The AM enable is supplied through
the front-panel MODE and CONT switches.
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CW (DS10) is lit by the CW enable signal at A2J3-
2. The logic 1 CW enable signal is supplied from
the front panel. In the HF-8014A Exciter, the CW
enable signal is also supplied to parallel input A11
and generates a CW indication in word 2 of the
monitor data. The CW enable signal is supplied
through the front-panel MODE and CONT
switches.

. PEAK CLIP (DS11) is lit by the peak clip enable

signal at A2J3-1. The logic 1 peak clip enable signal
is supplied from the front panel. In the HF-8014A
Exciter, the peak clip enable signal is also supplied
to parallel input A1l and generates a peak clip in-
dication in word 2 of the monitor data. The peak
clip enable signal is supplied through the front pan-
el PEAK CLIP and CONT switches.

. PILOT CARR (DS13) is lit by the pilot carrier

enable signal at A2J3-3. The logic 1 pilot carrier
enable signal is supplied from the front panel. In
the HF-8014A Exciter, the pilot carrier enable
signal is supplied to parallel input All and
generates a pilot carrier indication in word 3 of the
monitor data. The pilot carrier enable signal is sup-
plied through the front panel PILOT CARR and
CONT switches.

. ISB (DS14) is lit by the ISB enable signal at A2J3-

24. The logic 1 ISB enable signal is supplied from
the front panel. In the HF-8014A Exciter, the ISB
enable signal is supplied to parallel input A11 and
generates an ISB enable indication in word 2 of the
monitor data. The ISB enable signal is supplied
through the front panel MODE and CONT
switches. The ISB enable signal is also supplied to
the channel enable switches.

. B1(DS15) is lit by the B1 indicator signal at A2J3-

22. The logic 1 B1 indicator signal is supplied from
the front panel. In the HF-8014A Exciter, the Bl
indicator signal is supplied to parallel input A1l
and generates a Bl indicator in word 2 of the
monitor data. The B1 indicator signal is supplied
through the front-panel CHANNEL ENABLE
switch, S5.

. Al (DS16) is lit by the Al indicator signal at

A2J3-21. The logic 1 Al indicator signal is sup-
plied from the front panel. In the HF-8014A Ex-
citer, the Al indicator signal is supplied to paral-
lel input A1l and generates an Al indicator in
word 2 of the monitor data. The Al indicator
signal is supplied through the front-panel CHAN-
NEL ENABLE switch, S6.

. B2(DS18) is lit by the B2 indicator signal at A2J3-

17. The logic 1 B2 indicator signal is supplied from
the front panel. In the HF-8014A Exciter, the B2
indicator is supplied to parallel input A1l and
generates a B2 indicator in word 2 of the monitor

data. The B2 indicator signal is supplied through
the front-panel CHANNEL ENABLE switch, S4.

o. A2 (DS19) is lit by the A2 indicator signal at A2J3-
19. The logic 1 A2 indicator signal is supplied from
the front panel. In the HF-8014A Exciter, the Al
indicator signal is supplied to parallel input A1l
and generates an A2 indicator in word 2 of the
monitor data. The A2 indicator signal is supplied
through the front-panel CHANNEL ENABLE
switch, ST7.

p. PRESEL FAULT (DS23) is lit by a preselector
fault signal at A2J3-7. The logic 1 preselector fault
signal is supplied by control A10. In the HF-8014A
Exciter, the preselector fault signal also is sup-
plied to parallel input All and generates a
preselector fault indication in word 4 of the
monitor data. The preselector fault signal from
control A10 is supplied as a logic 1 by the as-
sociated preselector and through a driver on con-
trol A10.

2.5.2 Metering

The front-panel meter is controlled by the METER
switch. METER switch A2A2S1 in the HF-8014( ) Ex-
citer has five positions: XMT OUT (+23 FS), CH B2
AF (+3 F'S), CH B1 AF (+3 FS), CH A1 AF (+3 FS),
and CH A2 AF (+3 FS).

a. In the XMT OUT (+23 FS) position, a dc¢ signal
proportional to the exciter transmit rf output is
supplied from rf translator A9 through J7-20, J12-
45, P3-45, and METER switch A2A2S1 to meter
M1. In the XMT OUT (423 FS) position, the meter
is calibrated to effectively read +23-dB mW full-
scale deflection.

b. In the CH B2 AF (+3 FS) position, a de signal
proportional to the channel B2 transmit line of mic
audio input to the channel B2 compression
amplifier is supplied from transmit audio A3 (A2-
B2) through J1-18, J12-44, P3-44, and METER
switch A2A2S1 to meter M1. In the CH B2 AF (+3
FS) position, the meter is calibrated for +3-dB
mW full-scale deflection. Compression range in
the transmit audio amplifier is -15 to 0 dB mW, in-
dicated by the black segment on the meter.

c. In the CH Bl AF (+3 FS) position, a dec signal
proportional to the channel Bl transmit line of mic
audio input to the channel Bl compression
amplifier is supplied from transmit audio A4 (Al-
B1) through J2-18, J12-43, P3-43, and METER
switch A2A2S1 to meter M1. In the CH B1 AF (+3
F'S) position, the meter is calibrated for +3-dB mW
full-scale deflection. Compression range in the



transmit audio amplifier is -15 to 0 dB mW, in-
dicated by the black segment on the meter.

d. In the CH Al AF (+3 FS) position, a dec signal
proportional to the channel Al transmit line or
mic audio input to the channel Al compression
amplifier is supplied from transmit audio A4 (Al-
B1) through J2-34, J12-42, P3-42, and METER
switch A2A2S1 to meter M1. In the CH A1 AF (+3
FS) position, the meter is calibrated for +3-dB
mW full-scale deflection. Compression range in
the transmit audio amplifier is -15 to 0 dB mW, in-
dicated by the black segment on the meter.

e. In the CH A2 AF (+3 FS) position, a dc signal
proportional to the channel A2 transmit line or mic
audio input to the channel A2 compression
amplifier is supplied from transmit audio A3 (A2-
B2) through J1-34, J12-41, P3-41, and METER
switch A2A2S1 to meter M1. In the CH A2 AF (+3
FS) position, the meter is calibrated for +3-dB
mW full-scale deflection. Compression range in the
transmit audio amplifier is -15 to 0 dB mW, in-
dicated by the black segment on the meter.

2.6 Power Distribution (Refer to figure 13.)

Primary power distribution in the HF-80 equipments
is controlled by power supply Al. Input power to

theory 523-0770724

power supply Al is connected to P1 on the exciter rear
panel, supplied through F1 (rear panel), S2 (front
panel), and S1 (rear panel) to the input power tran-
sformer (P/0O Al). Power supply Al uses rectifiers
and regulators to produce the following base output
voltages: +5, +8, +15, +18, +24, and -15 V dc. These
voltages are supplied to cards and modules in the ex-
citer and are the only voltages used except for the fol-
lowing special applications.

In the channel B1, channel B2, channel Al, and chan-
nel A2 if's the -15-V de input is used with a 10-Vdc
regulator to produce -10-V dc B- for the filter
switches.

In control A10, the -15-V dc input is used with a 10-V
de regulator to produce -10.0-V dc reference voltage
for TGC.

In parallel output A12, the +15-V de input is used
with a 5.6-V de regulator to produce +5.6 V de B+ for
output storage registers.

In synthesizer voltage regulator Al4, the +24- and
+8-V de inputs are used with series regulators to
produce regulated +20- and +5.2-V dc outputs for
synthesizer control and B+ voltages.
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Figure 13 (Sheet 1 of 4)
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1. GENERAL

This section contains information necessary to main-
tain the HF-8014( ) Exciter. Testing and
troubleshooting procedures isolate a fault to a circuit
card or chassis-mounted components. Refer to the ap-
propriate eircuit card section in this instruction book
for fault isolation and repair of components on circuit
cards. Figure 1 shows the location of HF-8014( ) Ex-
citer subassemblies.

This equipment contains electrostatic dis-
charge sensitive (ESDS) devices. Special
handling methods and materials must be
utilized to prevent equipment damage. Refer
to paragraph 7.4 Electrostatic Discharge

maintenance

Sensitive Devices Precautions, before per-
forming maintenance on the equipment.

2. TEST EQUIPMENT AND TOOLS

Table 1 lists all test equipment and tools required to
test, troubleshoot, align, and repair the HF-8014( )
Exciter.

3. TESTING/TROUBLESHOOTING
3.1 Fault Isolation

Some failures that may occur in the HF-8014( ) Ex-
citer can be isolated quickly to a faulty card or as-
sembly by using the front panel control and monitor
features. Table 2 contains a brief description of in-
dications and isolation of apparent failures.

Table 1. Test Equipment and Tools.

ITEM MINIMUM SPECIFICATIONS

REPRESENTATIVE TYPE

TEST EQUIPMENT

Vom
Audio voltmeter
Storage oscilloscope

Card/module extenders

20-dB pad (2)
Rf signal generator
Dvm

Rf voltmeter

1-to-1 card/module extenders sufficient
to extend card/module above chassis
configuration (need 130-pin edge-on
extender, 56~pin edge-on extender, rf
module extender, synthesizer extender,
seven subminiax coax extenders, and

a subminiax to BNC coax extender)

Any
Any
Tektronix 549

Collins TS-8010 (622-3431-001)
Includes:

One 635-0913-001

One 635-0915~001

One 635-0915-002

Seven 635-9686-001

One 635-9686-002

One 637-2843-001

Weinschel 50120
HP 8640B-001
Fluke 8000A

Boonton 92C
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Table 1. Test Equipment and Tools (Cont).

ITEM

MINIMUM SPECIFICATIONS

REPRESENTATIVE TYPE

TEST EQUIPMENT

Counter
Dc power supply

Variable attenuator

Spectrum analyzer
Audio oscillator (2)
Hybrid transformer

Audio generator, 2-tone

0-28Vde,0-5A

0 to 50 dB mW, 2-to 30-MHz frequency
response

Anadex CF735 with option C
Any

Any

HP 141T
HP 204C
Any

Marconi TF-2005R

TOOLS

Flux
Solder

Solvent

Soldering iron

Solder sucker

Needle-nose pliers

Diagonal cutters

Small brush

Pipe cleaners

Resin type

0.5 mm (0.020 in) diameter, 63/37 rosin
flux core

TF/methylene chloride azeotrope
40-watt, 1.5-mm (0.06-in) tip

Plunger type with sufficient vacuum to
draw molten solder from work area

10.2 cm (4 in) long, with 3~-cm (1.125-in)
nose

12 cm (4.75 in) long, with 1.3-cm (0.5-in)
cutting edge

Nylon bristles, 1.3 cm (0.5 in), typical
length

12.7 em (5 in), typical length, industrial
quality

Kester 1544

Gardiner type QQS571E SN63 WRMA
P-2

Du Pont, Freon TMC

Weller model WP-40; with model ST-1
tip

Soldavac model SV-026

Utica model 46

Kraeuter model 83

Trumball McFall model Keller-Hull
No 1

B. L. Long, industrial pipe cleaners
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* SYNTH END
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Subassembly Loecation
Figure 1
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Table 2. Fault Isolation.

INDICATION

ISOLATION OF APPARENT FAILURE

Meter lights are dim or fuse fails

EXCITER FAULT indicator lights

No transmit rf output

(Cont)

a.

o]

4

®

i

Check that rear panel power selector switches are set to the line
voltage being used.

. Check that correct fuse is installed for line voltage being used.

Normal indication when power is turned on (caused by power supply
fault latching circuit on control A10). Clear by changing any
FREQUENCY KHZ digit.

Check that CONT switch is in LCL position.

Check frequency synthesizer LOL summary at A14TP8 (refer to
table 3).

If LOL is indicated, check A14TP1 thru A14TP7.

If LOL input is not indicated at any test point A14TP1 thru
A14TP7, replace control card A10,

If LOL input is indicated at any test point A14TP1 thru A14TP7,
replace associated decade or output module. If LOL input is not
cleared by replacing the associated decade, replace the next lower
decade (ie, if 100-kHz LOL is indicated, replace 10-kHz decade,
ete).

. If LOL summary at A14TP8 indicates no LOL, check power supply

voltages at A1TB1 (refer to table 3). If any voltage is faulty, deter-
mine if a short circuit exists in a card by removing one card at a
time (refer to power distribution block diagram in theory section

of this instruction book as an aid in power isolation).

If LOL summary at A14TP8 indicates no LOL and power supply
checks indicate no fault, check the subcarrier generator LOL at
A15TP2 and synthesizer reference LOL at A16TP2.

If LOL is indicated, replace appropriate module.

Check for proper setup (local control, correct key, correct mode,
correct frequency, etc).

Set MODE switch to CW, PA PWR switch to STBY (so that TGC
does not reduce exciter output), and KEY switch to LOCK. Change
frequency to reset TGC circuit.

With METER switch to XMT OUT, meter should indicate about full-
scale. If not, check that rf output cable is terminated properly and
not damaged. If fault remains, replace rf translator A9. If fault
still remains, replace channel Al if A8,

If rf output is obtained in CW mode but not in the ISB channel Al
mode, check that A1 CHANNEL ENABLE switch is in LINE
position. Check that audio input signal is within compression
range on the front panel meter (METER switch to CH Al AF
(+3F8S)). If not, check audio connections. Check audio input level
adjustment A4R53. Replace transmit audio A4 (A1-B1).

. If rf output is obtained in ISB channel Al and channel B1 modes

but not in channel A2 or channel B2, replace transmit audio A3
(A2-B2),
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Table 2. Fault Isolation (Cont).

INDICATION

ISOLATION OF APPARENT FAILURE

d. If rf output is obtained in ISB channel Al mode but not in one of the
other ISB channels (A2, B1, B2) replace the applicable if card(s)
(A5, A6, AT).

3.2 Test Point, Voltage, and Signal Levels

As an additional aid in testing and troubleshooting,
voltage and signal levels that are easily accessible are
given in table 8. These levels, when used with tables 2,
4, and 5, further enable the user to isolate and iden-

tify faults.

To check signal levels on power supply Al,
the bottom dust cover must be removed from
the exciter. To check all other signal levels,
the top dust cover must be removed from the
exciter. In addition, to check synthesizer
signal levels on cards Al4 through A23, the
synthesizer top cover must be removed.

3.3 Testing/Troubleshooting Procedures

Testing/troubleshooting procedures isolate a fault to
a circuit card or chassis-mounted component. A test
setup diagram is shown in figure 2.
Testing/troubleshooting procedures are presented in
tabular format. Table 4 presents a minimum perfor-
mance test procedure that permits a quick check of
the performance of the receiver using a minimum
amount of test equipment. Table 5 presents a detailed
performance test procedure that permits complete
repair of the unit and returns the unit to satisfactory
operation.

This equipment contains electrostatic dis-
charge sensitive (ESDS) devices. Special
handling methods and materials must be
utilized to prevent equipment damage. Refer
to paragraph 7.4 Electrostatic Discharge
Sensitive Devices Precautions, before per-
forming maintenance on this equipment.

Test procedures in tables 4 and 5 are presented in a
manner that allows complete testing or testing of
specific characteristics only. After completion of
setup (test 1), test procedures may be entered at any
numbered test.

Unless otherwise specified in testing, all rf
signal inputs are open-circuit inputs (in
series with 6-dB pad), rf signals are not
modulated, rf outputs are loaded with 50
ohms, and audio outputs are loaded with 600
ohms.

Meter level readings in testing apply with
factory level settings. Readings may not be
valid if field level adjustments have been
made.
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Table 3. Test Point, Voltage, and Signal Levels.

CARD/MODULE TEST FUNCTION SIGNAL, DESCRIPTION

POINT

Power supply Al TB1-1 | +24 V dc +24 V dc.

TB1-2 | +18 V dc +18 V dc.

TB1-3 | +15 V de +15 V de.

TB1-4 | Power supply fault Fault = +5 V de (indicates low voltage in
+24-, +18-, +15-, +8~, or -15-V dc supplies),
no fault = 0 V de.

TB1-5 | Ground 0 V dc (signal common).

TB1-6 | +8 V dc +8 V de.

TB1-7 | +5 V de +5 V de.

TB1-8 | -15V dc ~15 V de.

Transmit audio A3 (A2-B2) | TP1 Ground 0 V dc (signal common).

TP2 Channel A2 transmit line | 35 to 200 mV in compression range (200 mV
= top of compression range on front panel
meter with METER switch in CH A2 AF
(+3FS) position).

TP3 Channel A2 transmit af 30 mV nominal across compression range.

TP4 Not used

TP5 Channel B2 transmit af 30 mV nominal across compression range.

TP6 Channel B2 transmit line | 35 to 200 mV in compression range (200 mV
= top of compression range on front panel
meter with METER switch in CH B2 AF
(+3F8S) position).

Transmit audio A4 (A1-B1) | TP1 Ground 0 V dc (signal common).

TP2 Channel Al transmit line | 35 to 200 mV in compression range (200 mV
= top of compression range on front panel
meter with METER switch in CH Al AF
(+3FS) position).

TP3 Channel Al transmit af 30 mV nominal across compression range.

TP4 Mic af 15 to 850 mV in compression range.

TP5 Channel Bl transmit af 30 mV nominal across compression range.

TP6 Channel Bl transmit line | 35 to 200 mV in compression range (200 mV
= top of compression range on front panel
meter. with METER switch in CH B1 AF
(+3FS) position).

Channel B2 if A5 TP1 Ground 0 V dc (signal common),
TB2 Channel B2 enable Enable = 0 V dc; disable = -10 V dc.
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Table 3. Test Point, Voltage, and Signal Levels (Cont).

CARD/MODULE TEST FUNCTION SIGNAL, DESCRIPTION

POINT
Channel A2 if A6 TP1 Ground 0 V de (signal common).

TP2 Channel A2 enable Enable = 0 V dc; disable = ~10 V dc.
Channel B1 if A7 TP1 Ground 0 V dec (signal common).

TP2 Channel B1 enable Enable = 0 V dc; disable = -10 V dc.
Channel A1l if A8 TP1 Ground 0 V dc (signal common),

TP2 CW enable Enable = 0 V dc; disable =-9.5 V dc.

TP3 Channel Al enable Enable = 0 V dc; disable = -9.5 V dc.
Control A10 TP1 Ground 0 V dc (signal common).

TP2 System key Key = 0 V de; unkey = +5 V de.

TP3 Exciter tune Tune = 0 V dc¢ (pa tune cycle only); normal
=+5 V de.

TP4 ALC input Range = 0 to -5.0 V de.

TP5 Clock 5-V p-p clock signal (1000 to 1800 Hz)
during pa tune cycle only.

TGC input active only during exciter
tune.

TP6 TGC input TGC input more negative than -5.25 V dc
reduces exciter output; TGC input more
positive than -4.75 V de increases exciter
output; TGC input between -4.75 and -5.25
V dc holds exciter output.

TP7 TGC threshold ~-5.25 £0.05 V dc.

TPS8 ALC output Range = 0 to +9,0 V de.

TP9 Pa ready Ready = 0 V dc; not ready = +5 V dc.

TP10 Tune start Pulse (50 ms min, 150 ms typical) enable
= 0-V dc pulse. (See note 3.)

TP11 Pa sidetone enable Enable = 0 V dc; disable = +5 V dc.

TP12 TGC out Range = 0 to +3.2 V dc (min to max
attenuation).

TP13 Pa low-voltage enable Enable = 0 V dc. (See note 3.)

TP14 Pa high-voltage enable Enable = 0 V de. (See note 3.)
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Table 3. Test Point, Voltage, and Signal Levels (Cont).

(Cont)

output

CARD/MODULE TEST FUNCTION SIGNAL, DESCRIPTION

POINT

Parallel input A1l TP1 Ground 0 V de (signal common).

TP2 WD4G (output)

TP3 WD3G (output) Word initiate strobes (gates); initiate

TP4 WDI1G (output) = +5 V dc, initiate =0 V de.

TP5 WD2G (output)

Parallel output A12 TP1 Ground 0 V de (signal common).

TP2 Data (input) Serial data from serial interface card (0-
or +5-V dc logic levels).

TP3 Clock (input) Gated data clock from serial interface A13
(0- or +5-V dc logic levels).

TP4 Word 4 load strobe Load pulse (=+5 V dc) generated on recep~
tion of word 4 data.

TP5 Remote rf gain control Analog dec level (0 to ~5.0 V de), depending

(output) on remote RF GAIN setting MAX = 0 V dc).
In local operation = 0 V de.

TPé6 Word 2 load strobe Load pulse (=+5 V dc) generated on recep-
tion of word 2 data.

TP7 ADRG (output) Address gate pulse (Z+5 V dc) generated
by a change in address.

TP8 Remote frequency change | Load pulse (+5 V dc) generated on recep-

(output) tion of word 1 data.

TP9 Word 3 load strobe Load pulse (= +5 V dc) generated on recep-

tion of word 3 data.
Serial interface A13 TP1 Ground 0 V dc (signal common).

TP2 Strobe (output) Strobe pulse & +5 V de) to parallel output
Al2,

TP3 Clock (output) Gated data clock (0- or +5-V dc logic
levels) to parallel output A12.

TP4 Data (output) Serial data (0- or +5-V dc logic levels)
to parallel output Al12,

TP5 Serial data {nput) Received serial line data (0~ or +5-V dc
logic levels). RS-232C or FSK detected
data signals.

TP6 Serial data (output) Transmitted serial line data (0- or +5-V de
logic levels). Data signals prior to level
setting or FSK modulation.

TP7 Microprocessor clock 921.6 kHz clock output (0- or +5-V dc logic

levels) to frequency divider.
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Table 3. Test Point, Voltage, and Signal Levels (Cont).
CARD/MODULE TEST FUNCTION SIGNAL, DESCRIPTION
POINT
Serial interface A13 TP8 Halt input Ground (0 V de) applied to this input halts
(Cont) microprocessor program. Normal (+5 V
dc) enables microprocessor.
TP9 Reset input Power supply interrupt reset ( = +5 V dc,
reset = 0 V dc) to microprocessor.
Synthesizer voltage TP1 1-Hz LOL (input) W
regulator A14
TP2 10-Hz LOL (input) Loss of lock = 0 V dc, loss of lock
+5 V de.
TP3 100-Hz LOL (input)
Signal received from associated decade
TP4 1-kHz LOL (input) > card (including output module).
TP5 10-kHz TOL (input)
TP6 100-kHz LOL (input)
TP7 MHz LOL (input) J
TP8 LOL summary (freq Fault = +5 V de; fault = 0 V dc. Supplied
synt fault) to control A10.
TP9 +5.2 V dc reg (output) +5.2 Vdc.
TP10 +24 V dc (input) +24 V de.
TP11 +8 V dc¢ (input) +8 V de.
TP12 +20 V de reg (output) +20 V de.
TP13 Ground 0 V dc (signal common).
Synthesizer subcarrier TP1 Ground 0 V dc (signal common).
generator Al5
TP2 Subearrier fault Fault = +5 V de; fault = 0 V dc. Fault
caused by loss of lock in synthesizer
subcarrier generator, A15, loss of 456.29-
kHz injection, or loss of 443.71-kHz
Refer to end of injection. Subcarrier fault circuit disabled
table 3 for fixed when 450-kHz enable signal is removed.
injection levels
of subcarrier
outputs.
Synthesizer TP1 Ground 0 V dc (signal common).
reference A16
TP2 Frequency reference Fault =+5 V dc; fault =0 V dc. Fault

(Cont)

fault

caused by loss of 9.9-MHz injection, loss
of 118-MHz injection, or (when 450-kHz
enable is applied) the loss of the 450-kHz
injection. 450-kHz injection fault circuit
is disabled when 450-kHz enable signal is
removed.
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Table 3. Test Point, Voltage, and Signal Levels (Cont).

CARD/MODULE

TEST
POINT

FUNCTION

SIGNAL, DESCRIPTION

The following are fixed injection levels that are accessible by extending synthesizer subcarrier gener-
ator A15, A16 and synthesizer output module A23. All levels are measured out-of-circuit with a 50-
ohm load into an rf voltmeter except as noted.

Synthesizer subcarrier
generator Al5

J1-20

Ji-1

456.29-kHz injection

443.71-kHz injection

456.29 kHz, 0.3 V rms (measured in circuit
with a high impedance load into an rf volt-
meter). Supplied to channel A2 if A6 (A6J5).

443.71 kHz, 0.3 V rms (measured in circuit
with a high impedance load into an rf volt-
meter). Supplied to channel B2 if A5 (A5J5).

Synthesizer reference
Al6

J1-6

P1

P3

450-kHz injection

118.8-MHz injection

9.9-MHz injection

450 kHz, 0.3 V rms (measured in circuit
with a high impedance load into an rf
voltmeter). Supplied to channel Al if A8
(A8J5) and channel Bl if A7 (A7J5).

118.8 MHz, 0.5 V rms. Supplied to rf
translator A9 (A9J6).

9.9 MHz, 0.3 V rms. Supplied to channel
Al if A8 (A8J3).

Synthesizer output A22

P2

109.35- to 79.35-MHz
variable injection

109.35 to 79.35 MHz, 0.5 V rms. Front
panel FREQUENCY kHz of 00 000.00=
109.350 00 MHz, 29 999.99 == 79.350 01 MHz.
Supplied to rf translator A9 (A9J5).

1. All signal levels are rms unless otherwise noted.

2. Nominal voltage levels only are given unless otherwise noted.

3. Enable = 0 V dc; disable =the pullup voltage in the pa when the pa control cable is conuected (pa control
cable not connected presents an open circuit only).

10
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Table 4. HF-801( ) Exciter, Minimum Performance Test Procedure.

PROCEDURE

NORMAL
INDICATION

IF INDICATION
1S ABNORMAL

a. Set front panel controls as follows:

PWR Off
METER XMT OUT
PA PWR OFF
KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
MODE CwW
CHANNEL ENABLE Al OFF

Bl OFF

B2 OFF

A2 OFF
CONT LCL
FREQUENCY 18 888.8 kHz

b. Verify that power select switches are set to

agree with available power-line voltage. Remove
top cover from unit.

Plug in line cord. Connect rf voltmeter through
50-ohm load to XMT OUT jack J22 on rear panel.

C

d. Press PWR switch one time to on position.

e. Change frequency to 1888.7 kHz.

f. Set KEY to LOCK.

g. Plug phones into phone jack. Set PHONE switch
to ALL CH.

h. Connect a jumper between ground and A10TP3.

i. Remove jumper between ground and A10TP3.

Pilot lamps in meter
light.

EXCITER FAULT
indicator lights.

EXCITER FAULT
indicator goes out.

Frequency display
indicates 1888.7 kHz.

KEY indicator is lit.
Exciter meter indi-
cates off scale.

Rf voltmeter indicates
more than +20 dB mW.

Tone is present in
phones.

Rf voltmeter indicates
+20.5 to +22.5 dB mW.

Rf voltmeter indi-
cation is same as
step f.

Check power supply Al.

Check control Al0.

Check control A10 and
power supply Al.

Check frequency display
A2A5,

Check control A10 and
LED status display A2AL.

Check rf translator A9.
Check rf translator A9.
Check transmit audio A4
(A1-B1).

Check channel Al if A8,

Check control Al0.

12
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Tuble 4. HF-8014( ) Exciter, Minimum Performance Test Procedure (Cont).

PROCEDURE

NORMAL
INDICATION

IF INDICATION
IS ABNORMAL

Je

Set METER switch to CH Al AF (+3FS).
Connect microphone to MIC jack.

Set CHANNEL ENABLE Al to MIC and MODE
to AM.

.Set KEY to NORM.

. Press microphone ptt switch and talk into

microphone.

. Set MODE to ISB, CHANNEL ENABLE A2 to

MIC, Al to OFF, and METER switch to CH A2
AF (+3FS).

Press microphone ptt switch and talk into
microphone.

Repeat steps o thru p for channels Bl and B2.

Return exciter to operational status.

Exciter meter indi-
cates compression
(black segment).

Rf voltmeter indi-
cates rf output with
amplitude variations
as voice input
changes.

Exciter meter indi-
cates compression
(black segment).

Rf voltmeter indi-
cates rf output with
amplitude variations
as voice input
changes.

Same as step p.

Check transmit audio A4
(A1-B1).

Check channel Al if A8
and rf translator A9.

Check transmit audio A3
(A2-B2).

Check channel A2 if A6,

Check channel B2 if A5
or channel Bl if A7, as
applicable.

13
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Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures.

TEST

PROCEDURE

NORMAL
INDICATION

IF INDICATION
IS ABNORMAL

1. Power supply
voltages

(Cont)

a. Unplug line cord. Remove top and bottom
covers.

b. Verify that power select switches are set
to agree with available power-line
voltage.

c. Set front panel controls as follows:

PWR Off
METER XMT OUT
PA PWR OFF
KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
MODE Ccw
CHANNEL ENABLE Al OFF
B1 OFF
B2 OFF
A2 OFF -
CONT LCL

d. Plug in line cord.

e. Press PWR switch one time to on
position. Set FREQUENCY to 8000.0

kHz.

Dangerous voltages are present on
terminals on the bottom of the
exciter.

f. Connect a digital multimeter (dmm)
between AITB1-7 and A1TB1-5 (ground).

g. Connect dmm between A1TB1-6 and
A1TB1-5.

h. Connect dmm between A1TB1-1 and
A1TB1-5.

i. Connect dmm between A1TB1-3 and
A1TB1-5.

j. Connect dmm between A1TB1-8 and
A1TB1-5.

k. Turn exciter power off.

Pilot lamps in
meter light.

Dmm indicates
+4.80 to +5.20 V dc.

Dmm indicates +7.60
to +8.40 V dc.

Dmm indicates +23.0
to +25.0 V dc.

Dmm: indicates +14.4
to +15.6 V dc.

Dmm indicates -14.6
to -15.4 V dc.

Check power supply
Al.

Repair or replace
power supply Al.
Same as step c.
Same as step c.

Same as step c.

Same as step c.

1
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Table 5. HF-8014( ) Exciter Detatled Performance Test Procedures (Cont).

TEST

PROCEDURE

NORMAL
INDICATION

IF INDICATION
IS ABNORMAL

2. Controls and
indicators

(Cont)

a. Set front panel controls as follows:

PWR Off
METER XMT OUT
PA PWR OFF
KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
MODE Cw
CHANNEL ENABLE Al OFY
B1 OFF
B2 OFF
A2 OFF
CONT ILCL

b. Press PWR switch to ON position.

c. Change frequency to 2001.0 kHz.

d. Change frequency to 2000.0 kHz.

e. Set KEY to LOCK.

f. Plug phones into PHONES jack. Set
PHONE switch to ALL CH. (Adjust level
control to obtain comfortable listening
level.)

g. Set KEY to NORM.

h. Connect a jumper between ground and
the following pins on J15:

J15-21

Exciter fault indi-
cator lit.

Exciter fault indi-
cator is off.

Key indicator is off.

Key indicator is lit.
Exciter meter indi-
cates off scale.

Tone is present in
phones.

PA READY indi-
cator is lit.

Check A2A3817.

Check control A10,
power supply Al, and
synthesizer output.

Check control Al0.

Check LED status
display A2A1l.

Check rf translator
A9.

Check transmit audio
A4 (A1-B1).

Check control A10
and LED status
display A2A1.

15
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Tuble 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

i. Connect a dc power supply set at +10 V

dc through a 1-kilohm resistor to:

J156-1

J15-3

J16-8

j. Place MODE switch in ISB and CHANNEL

ENABLE switches:

Al to LINE
B1 to LINE

A2 to LINE
B2 to LINE

. Place MODE switch to AM.

1. Place MODE switch to CW.

m. Place PEAK CLIP switch to ON.

n. Place PEAK CLIP switch to OFF.

o. Place PILOT CARR switch to ON.

p. Depress PWR switch to turn exciter

OFF.

is lit.

COUPLER FAULT
indicator is lit.

PA FAULT indicator
is lit.

PRESEL FAULT
indicator is lit.

ISB indicator is lit.

A1l indicator is lit.
B1 indicator is lit.

A2 indicator is lit.

B2 indicator is lit.

AM indicator is lit.
CW indicator is lit.

PEAK CLIP indi-
cator is lit.

PILOT CARR indi-
cator is lit.

TEST PROCEDURE NORMAL IF INDICATION
INDICATION IS ABNORMAL
2. (Cont) J15-5 RF OUT indicator Check control A10

and LED status

display A2A1.

Same as step h,

Same as step h.

Same as step h.

Same as step h.

Same as step h.
Same as step h.

Same as step h.

Same as step h.

3. Frequency
display (only
for those
exciters with
frequency
display A2A5

(Cont)

a. Set front panel controls as follows:

PWR
METER

PA PWR
KEY

PEAK CLIP
PILOT CARR
MODE

CHANNEL ENABLE

oOff

XMT OUT
OFF

EXT

OFF

OFF

CW

Al OFF

B1 OFF

16




Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

maintenance 523-0770725

TEST PROCEDURE NORMAL IF INDICATION
INDICATION IS ABNORMAL
3. (Cont) B2 OFF
A2 OFF
CONT LCL
. Press PWR switch one time to turn
exciter on.
. Set FREQUENCY thumb-wheel switches Frequency display Check frequency
to 28 888.8 kHz. indicates 28 888.8 display A2A5 and
kHz. All segments frequency
of each number are synthesizer.
illuminated.
. Rotate each frequency thumb wheel Frequency display Same as step c.
through its entire range while observing indicates each
frequency display. number selected.
. Press POWER switch one time to turn
exciter off.
4. Gain . Set front panel controls as follows:
PWR Off
METER XMT OUT
PA PWR OFF
KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
MODE CwW
CHANNEL ENABLE Al OFF
B1 OFF
B2 OFF
A2 QFF
CONT LCL
. Connect rf voltmeter through a 50-ohm
probe to XMT OUT jack J22 on the
exciter rear panel.
. Press PWR switch one time to turn
(Cont) exciter on.

17
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Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

TEST

PROCEDURE

NORMAL
INDICATION

IF INDICATION
IS ABNORMAL

4. (Cont)

(Cont)

d. Set FREQUENCY thumb wheels to
1600.0 kHz.

e. Connect a jumper between ground and

J15-24 (exciter tune). Observe rf
voltmeter.

f

Repeat step e for the following
frequencies:

4000.00 kHz
8000.00 kHz
16 000.00 kHz
29 900.00 kHz

g. Remove jumper between J15-24 and
ground.

h. Connect af signal generator to channel
A1 line input on the rear panel.

i. Set af signal generator to 900 Hz.
j. Set METER switch to CH A1 AF (+3F8S).
k. Set MODE switch to ISB.

1. Set CHANNEL ENABLE A1l switch to
LINE.

m. Adjust af signal generator output until
exciter meter indicates compression
(black segment on meter).

n. Set FREQUENCY control to 8000.00 kHz.
o. Set KEY to LOCK.

p. Adjust output frequency of the af signal
generator between 1100 and 900 Hz to
obtain minimum reading on the rf volt-
meter. Record af signal generator
frequency.

q. Set KEY to EXT.

r. Connect af signal generator to channel Bl
line input on rear panel.

s. Set CHANNEL ENABLE Al to OFF and
B1 to LINE.

Rf voltmeter indi-
cates +20.5 to +22.5
dB mW. Record rf
voltmeter reading.

Same as step e.

Rf voltmeter indi-
cates +4.5 to +5.5
dB of reading
obtained at 8000.00
kHz in step f.
Record this reading.

Replace channel Al
if A8.

Same as step e.

Replace channel Al
if A8 or transmit
audio A4 (A1-Bl).

18




Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

maintenance 523-0770725

TEST

PROCEDURE

NORMAL
INDICATION

IF INDICATION
IS ABNORMAL

4. (Cont)

¥

. Set METER to CH B1 AF (+3FS).

. Adjust af signal generator output until

exciter meter indicates compression
(black segment of meter). Set af signal
generator frequency to that recorded in
step p.

Set KEY to LOCK.

. Repeat steps q thru v for channels A2

and B2.

Set KEY to EXT.

. Connect af signal generator to front

panel MIC jack. Set af signal generator
output level to 1 mV at 1 kHz.

. Set CHANNEL ENABLE B2 to OFF and

Al to MIC.

aa. Set KEY to LOCK.

ab. Press PWR switch one time to furn

exciter off.

Rf voltmeter indi-
cates within +0.5
dB of reading ob-
tained in step p.

Same as step v.

Same as step v.

Same as step p.

Replace channel A7
if A8 or transmit
audio A3 (A2-B2).

Same as step p.

5. Multiplex com-
biner gain
reduction

(Cont)

a.

Set front panel controls as follows:

PWR On
METER XMT OUT
PA PWR OFF

KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
MODE CwW

. Set MODE to ISB. Connect rf voltmeter

through a 50-ohm probe and 0 - 50 dB
attenuator to XMT OUT jack J-22 on
rear panel.

. Set CHANNEL ENABLE to Al LINE

and FREQUENCY to 8000.0 kHz.

19
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Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

TEST PROCEDURE NORMAL IF INDICATION
INDICATION IS ABNORMAL

5. (Cont) d. Connect af signal generator to channel
A1l line input on rear panel.

e. Set METER switch to CH A1 AF (+3FS)
and adjust af signal generator for 1-kHz
output to cause meter to indicate com-
pression (black area of meter).

f. Place KEY to LOCK.

g. Adjust 0 - 50 dB attenuator to obtain a Rf voltmeter indi-
reference reading of 0 dB mW on the rf cates 0 dB mW.
voltmeter.
h. Set CHANNEL ENABLE B1 to LINE. Rf voltmeter indi- Replace channel A1l
(Do not change Al switch). cates -2.5 to -1.5 if A8.
dB of reading in
step g.
i. Set CHANNEL ENABLE A2 to LINE. Rf voltmeter indi- Same as step h.
(Do not change A1l and B1 switches). cates ~5.5 to ~4.5
dB of reading in
step g.
j. Set CHANNEL ENABLE B2 to LINE. Rf voltmeter indi- Same as step h.
(Do not change Al, B1, or A2 switches). cates -8.5 to -7.5
| dB of reading in
step g.

k. Press PWR switch to turn unit off.

6. Carrier level a. Set front panel controls as follows:

PWR Off
METER XMT OUT
PA PWR OFF

KEY EXT

PEAK CLIP OFF
PILOT CARR OFF
MODE CwW

CHANNEL ENABLE Al OFF
B1 OFF
B2 OFF
A2 OFF

(Cont) CONT LCL

20
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Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

TEST PROCEDURE NORMAL IF INDICATION
INDICATION IS ABNORMAL

6. (Cont) b. Connect rf voltmeter through a 0 - 50
dB attenuator and 50-ohm probe to XMT
OUT jack J22 on rear panel.

¢. Press PWR switch to turn exciter on.
Set FREQUENCY to 8000.0 kHz.

d. Connect a jumper between J15-24 and

ground.

e. Adjust 0 - 50 dB attenuator to obtain a Rf voltmeter indi-
0-dB mW reference reading on the rf cates 0 dB mW.
voltmeter.

f. Remove jumper between J15-24 and
ground.

g. Place KEY in LOCK. Rf voltmeter indi- Replace channel Al
cates +4.5 to +5.5 if A8.

dB of reading in
step e.

h. Place MODE switch in AM. Rf voltmeter indi- Same as step g.
cates -2.75 to -3.25
dB of reading in
step e.

i. Place MODE switch in ISB and PILOT Rf voltmeter indi- Same as step h.

CARR to ON. cates -16.5 to -17.5
dB of reading in
step e.

j. Press PWR switch to turn exciter off.

Set front panel controls as follows:

7. Phone output a

PWR Off
METER XMT OUT
PA PWR OFF

KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
MODE ISB

CHANNEL ENABLE Al LINE
B1 LINE
B2 LINE

A2 LINE

(Cont) CONT LCL
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Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

TEST

PROCEDURE

NORMAL
INDICATION

IF INDICATION
IS ABNORMAL

7. (Cont)

b. Connect audio voltmeter across a 600-
ohm load connected to the PHONES jack
on the front panel.

¢. Set PHONE level control fully cw
(maximum). Press PWR switch to turn
exciter on.

d. Set FREQUENCY to 8000.0 kHz.

e. Set METER switch to monitor audio of
channel under test.

f. Connect audio signal generator with a
1-kHz output to rear panel audio line
input of the channel under test.

g. Connect 50-ohm load to the XMT OUT
jack J22 on rear panel.

s

Adjust the output level of the audio
signal generator to cause the exciter
meter to indicate compression (black
segment of meter).

i. Repeat steps e thru h for each channel
below:

Channel A2

Channel B1

Channel B2

ALL CH

j. Press PWR switch and turn exciter off.

Audio voltmeter
reads NLT +10 dB
mw.

Same as step h.

Same as step h.

Same as step h.

Same as step h.

Replace transmit
audio A4 (A1-B1).

Replace transmit
audio A3 (A2-B2)
or A4 (A1-B1).

Replace transmit
audio A4 (A1-Bl).

Replace transmit
audio A4 (A2-B2)
or A3 (A1-B1).

Replace transmit
audio A4 (A2-B2) or
A3 (A1-B1l).

8. In-band inter-
modulation/
carrier
suppression

(Cont)

a. Set front panel controls as follows:

PWR On
METER XMT OUT
PA PWR OFF

KEY EXT
PEAK CLIP OFF
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Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

TEST PROCEDURE NORMAL IF INDICATION
INDICATION IS ABNORMAL
8. (Cont) PILOT CARR OFF
MODE ISB

CHANNEL ENABLE A1 OFF
B1 OFF
B2 OFF
A2 OFF

CONT LCL

b. Connect a spectrum analyzer thru a
0 - 50-dB attenuator to XMT OUT jack,
J-22, on rear panel.

¢. Connect 2-tone generator to rear panel
audio input lines of channel unde;' test,
as indicated in table, at frequencies of
900 and 1100 Hz. AP2UST 7Me" OP OF I
2 TOVE TN ERATOXK TO CALIET TG &XCI TV

- METER 7O yplcary
Note |‘consrmacxeron,

(SLACK S renT oF refeme)
2-tone generator must have a low-
distortion output. If two audio signal
generators are used they must be
isolated with 20-dB attenuators and
connected through a hybrid transformer.

Set CHANNEL ENABLE switch of channel
under test to LINE.

a

e. Set KEY to LOCK. Set unit frequency
to frequency listed in table.

f. Set rf output into spectrum analyzer at
200-mW pep (1.6 V per tone) by adjusting
0 - 50 dB attenuator.

g. Calibrate spectrum analyzer and Distortion is within Replace channel B2
measure third order intermodulation tolerance shown in if A5, channel A2 if
distortion and carrier suppression for table. A6, channel B1 if A7,
each channel and frequency listed. or channel Al if A8,

as applicable.
Third order intermodulation frequencies
= 2fy +fg or 2fg +f; where f; and {5 are
(Cont) applied tone frequencies.
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Table 5. HF-801,( ) Exciter Detailed Performance Test Procedures (Cont).

AD-2

TEST PROCEDURE NORMAL IF INDICATION
INDICATION IS ABNORMAL
8. (Cont) DISTORTION LIMITS
CHANNEL UNIT FREQUENCY THIRD ORDER CARRIER SUPPRESSION
UNDER TEST
Al 1600.00 kHz -50 dB &¥ max -55 dB -\rW max
Al 29 900.00 kHz -50 dB mW max NA
B1 1600.00 kHz -50 dB mWmax | -55 dB W max
B1 29 900.00 kHz -50 dB m® max NA
A2 1600.00 kHz -50 dB sW max -55 dB mW max
B2 1600.00 kHz -50 dB ar%W max -55 dB mW-max

h. Connect a dc power supply through a
1000-ohm resistor to ALC input J15-22

(A10TP4).

i. Repeat channel Al at 1600.00-kHz third
order intermodulation test while reduc-
ing the rf output by 3 dB m¥* by adjust—
ment of the de power supply output.
(Adjust between 0 and -5 V dc.)

j. Press PWR switch and turn exciter off.

Distortion is -50
dB #m™ max.

Replace channel
A1l if A8.

9. Cross side-
band rejection

(Cont)

a. Set front panel controls as follows:

PWR

METER

PA PWR

KEY

PEAK CLIP

PILOT CARR

MODE

CHANNEL ENABLE

CONT

On

XMT OUT

OFF

EXT

OFF

OFF

ISB

Al LINE

B1 LINE

B2 LINE

A2 LINE

LCL

R4
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Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

TEST PROCEDURE NORMAL IF INDICATION
INDICATION IS ABNORMAL

9. (Cont) b. Connect spectrum analyzer to XMT OUT
jack J-22 on rear panel.

¢. Connect af signal generator at 1 kHz to
rear panel audio line input of channel
under test.

d. Connect 600-ohm resistors to rear panel
audio line inputs of channels NOT under .
test.

e. Set FREQUENCY to 15 000.0 kHz. Set
KEY to LOCK.

f. Set METER switch to monitor channel
under test and adjust af signal generator
to obtain reading in black segment of

meter.

g. Calibrate spectrum analyzer and mea- NLT 60 dB from Replace channel Al
sure level of the sidebands that are channel under test if A8 or rf translator
terminated with resistors in step f. reference. A9,

h. Repeat steps e thru i for each ISB Same as step g. Replace applicable
channel (A1, A2, B1, and B2). if card or rf trans-

lator A9.

Ensure that channels not in use are
terminated with 600-ohm resistors.

i. Press PWR switch to turn exciter off.

10. TGC a. Set front panel controls as follows:

PWR Off
METER XMT OUT
PA PWR OFF

KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
MODE Ccw

CHANNEL ENABLE Al OFF
B1 OFF
B2 OFF
A2 OFF

(Cont) CONT LCL
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Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

TEST

PROCEDURE

NORMAL
INDICATION

IF INDICATION
IS ABNORMAL

10. (Cont)

b.

i

Connect rf voltmeter through a 50-ohm
probe to XMT OUT jack J-22 on rear
panel.

. Connect the de power supply through

a 1-kQ resistor to J15-23 (TGC input)
(A10 TP6).

. Press PWR switch to turn exciter on.

Set FREQUENCY to 10 000.0 kHz.

. Set output of the dc power supply to

-5.00 V dc.

. Connect a jumper between A10TP3 (on

control A10) and ground. Record dB
mW reading on rf voltmeter.

. Lower output of the dc power supply

until an increase is noted on rf
voltmeter.

. Set the dec power supply at -5.00 V dec.

Increase output of the dc power supply
(in a negative direction) until a decrease
is noted on rf voltmeter.

Do not let dc power supply output
exceed -12.0 V dc in following step.

. Continue to increase output of the dc

power supply (in a negative direction)
until maximum decrease in rf output is
reached.

Press PWR switch to turt exciter off.

Power supply out-
put is ~4.85 to -4.65
V dc.

Power supply out-
put is -5.35 to -5.15
V de.

Rf output is -24 to
-30 dB down from

reading obtained in
step f.

Replace control A10.

Replace control A10.

Replace control Al0.

11. ALC

(Cont)

. Set front panel controls as follows:

PWR On
METER XMT OUT
PA PWR OFF
KEY EXT
PEAK CLIP OFF
PILOT CARR OFF

MODE cw
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Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

TEST

PROCEDURE

NORMAL
INDICATION

IF INDICATION
IS ABNORMAL

11. (Cont)

b. Connect rf voltmeter through a 50-ohm
probe to XMT OUT jack J-22 on rear
panel.

c. Set FREQUENCY to 8000.0 kHz.
d. Place a jumper between A10TP3 (on
control A10) and ground. Record dB

mW reading on rf voltmeter.

Connect the dc power supply to J15-22

o

(A10TP4) and set the output to -0.10 V de.

f. Set dc power supply to -5.00 V dc.

g. Press PWR switch to turn exciter off.

Rf voltmeter read-
ing should be +0.2 dB
of reading obtained
in step d.

Rf voltmeter read-
ing will decrease
between -16 to -22
dB of reading
obtained in step d.

Replace control A10.

Replace control A10.

12. Frequency
response

(Cont)

Set front panel controls as follows:

®

PWR On
METER XMT OUT
PA PWR OFF

KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
MODE ISB

b. Connect rf voltmeter through a 50-ohm
probe to XMT OUT jack J22 on rear
panel.

c. Connect an af signal generator set at
1 kHz to channel Al audio line input on
rear panel.

. d. Set METER switch to CH A1 AF (+3FS).
e. Set FREQUENCY KHZ to 8000.0.

f. Set CHANNEL ENABLE Al LINE
B1 OFF
B2 OFF
A2 OFF
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Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

TEST

PROCEDURE

NORMAL
INDICATION

IF INDICATION
IS ABNORMAL

12. (Cont)

g. Adjust output level of af signal generator
so that meter indicates midcompression
(black segment of meter).

h. Set KEY to LOCK and record dB mW
reading on rf voltmeter.

i. Decrease af signal generator frequency
until rf voltmeter reading decreases 3 dB
from reading obtained in step h.

j. Increase af signal generator frequency
(from 1 kHz) until rf voltmeter reading
decreases 3 dB from reading obtained in
step h.

k. Sweep af signal generator between two
frequencies obtained in steps j and k
and observe ripple on rf voltmeter.

1. Repeat steps c thru k for channels A2,
B1, and B2,

n. Press PWR switch to turn unit off.

Af signal generator
frequency is 250 Hz
or less.

Af signal generator
frequency is 3100 Hz
or more.

Ripple is NMT 2 dB
mw.

Limits are the same
as defined for
channel Al.

Replace transmit
audio A4 (A1-Bl).

Same as step i.

Same as step j.

Replace transmit
audio A3 (A2-B2) or
A4 (A1-Bl), as
applicable.

13. Peak clipper

(Cont)

a. Set front panel controls as follows:

PWR On
METER XMT OUT
PA PWR OFF
KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
MODE I1SB
CHANNEL ENABLE Al OFF
Bl OFF
B2 OFF
A2 OFF
CONT LCL

b. Connect rf voltmeter through a 50-ohm
probe to XMT OUT jack J22 on rear
panel.
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Table 5. HF-801,( } Exciter Detailed Performance Test Procedures (Cont).

TEST PROCEDURE NORMAL IF INDICATION
INDICATION IS ABNORMAL

13. (Cont) c. Set CHANNEL ENABLE A1l to LINE.

d. Connect 2-tone generator set at 900 and
1100 Hz to channel A1 audio line input
on rear panel.

e. Set KEY to LOCK and FREQUENCY to

8000.0 kHz.
f. Adjust audio input level to a point just Rf voltmeter read-
below compression level. ing will begin to
decrease as com-~
pression threshold
is reached.
Allow time for time constant in com-
pression circuit to react.
g. Set PEAK CLIP switch to ON.
h. Decrease audio input 6 dB mW. Rf voltmeter read- Replace channel Al
ing decreases NMT if A8.
3 dB.

Allow time for time constant in com-
pression circuits to react.

i. Press PWR switch to turn exciter off.

14. Frequency a. Set front panel controls as follows:
accuracy

PWR On
METER XMT OUT
PA PWR OFF
KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
MODE cw

CHANNEL ENABLE Al OFF
. B1 OFF
B2 OFF
A2 OFF
CONT LCL
b. Connect frequency counter through a

50-ohm adapter to XMT OUT jack J22
(Cont) on rear panel.
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Table 5. HF-801,( ) Exciter Detailed Performance Test Procedures (Cont).

TEST PROCEDURE NORMAL IF INDICATION
INDICATION IS ABNORMAL
14. (Cont) c. Set KEY to LOCK and check frequency
accuracy at each of the following
frequencies:
Check synthesizer
FREQUENCY COUNTER and frequency
DISPLAY switchboard A2A3.
FREQUENCY WITH TCXO | WITH OVEN
KHZ STD
KHZ +HZ *+HZ
10 000.0 10 000.00 5.0 0.34
11 111.1 11 111.10 5.5 0.38
22 222.2 22 222.20 11.1 0.75
3 333.3 3 333.30 1.6 0.11
44444 4 444 .40 2.2 0.15
5 555.5 5 555.50 2.7 0.18
6 666.6 6 666.60 3.3 0.23
7 777.7 7 777.70 3.9 0.26
8 888.8 8 888.80 4.4 0.30
29 999.9 29 999.90 15.0 1.01
*This accuracy is only for those exciters equipped with
optional oven standard A29.
d. Press PWR switch to turn exciter OFF.
15. Remote con- a. Set front panel controls as follows:
trol (HF-
8014A only) PWR Off
METER XMT OUT
PA PWR OFF
KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
MODE CwW
CHANNEL ENABLE Al OFF
B1 OFF
B2 OFF
A2 OFF
(Cont) CONT LCL
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Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

TEST PROCEDURE NORMAL IF INDICATION
INDICATION IS ABNORMAL
15. (Cont) b. Connect a compatible exciter control to
unit under test.

c. Set unit under test PWR to ON and EXCITER fault indi- | Check control A10
initiate a FREQUENCY change to clear cator is extinguished.| and LED status dis-
the EXCITER fault. play A2AS5,

d. Set exciter control PWR to ON and make Changing of exciter Check parallel input
changes to the following exciter control control front panel A11, parallel output
front panel controls: controls has no A12, and serial inter-

effect on the unit face A13.
MODE switch under test displays/
CHANNEL ENABLE switches indicators.
PILOT CARR switch
PEAK CLIP switch
KEY switch
e. Set the exciter control front panel con-
trols as follows:
PWR to ON
CONT to NORM
PEAK CLIP to OFF
PILOT CARR to OFF
CHANNEL ENABLE
Al to OFF
A2 to OFF
Bl to OFF
B2 to OFF
KEY to NORM
MODE to AM
f. Set unit under test CONT switch to REM. Faults do not light. Same as step d.
AM indicator lights.

g. Make changes to the following unit under Changing of unit Same as step d.

test controls: under test controls
has no effect on the
MODE switch unit under test
PEAK CLIP switch displays/indicators.
PILOT CARR switch
KEY switch
(Cont) FREQUENCY KHZ switches
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Table 5. HF-8014( ) Exciter Detailed Performance Test Procedures (Cont).

i.

switches.

Place exciter control PILOT CARR
switch to ON.

. Place exciter control PEAK CLIP to ON.

. Place exciter control MODE switch to

ISB.

. Place exciter control CHANNEL ENABLE

switches:

Al to LINE
A2 to LINE
Bl to LINE
B2 to LINE

Turn off power to exciter control and
unit under test.

play changes with
change in setting of
FREQUENCY
switches.

Unit under test
PILOT CARR indi-
cator lights.

Unit under test
PEAK CLIP indi-
cator lights.

Unit under test ISB
indicator lights.

The following unit
under test ISB
MODE indicators
light:

Al

A2

B1

B2

TEST PROCEDURE NORMAL IF INDICATION
INDICATION IS ABNORMAL
15. (Cont) h. Change exciter control FREQUENCY Unit under test dis- Check serial inter-

face A13 and parallel
output A12.

Same as step h.

Same as step h.

Same as step h.

Same as step h.

16. Frequency
standard
switch

(Cont)

This test is only required on those
exciters equipped with frequency
standard switch A30.

. Set front panel controls as follows:
PWR Off
METER XMT OoUT
PA PWR OFF
KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
MODE Cw

. Connect rf signal generator to EXT STD

J23 on rear panel.
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Table 5. HE-8014( ) Exciter Detatled Performance Test Procedures (Cont).

TEST

PROCEDURE

NORMAL
INDICATION

IF INDICATION
IS ABNORMAL

16. (Cont)

c. Connect frequency counter to XMT OUT

jack J22 on rear panel.

d. Press PWR switch to turn exciter on.

e. Set exciter FREQUENCY KHZ to 10 000.00

and set KEY to LOCK.

f. Set frequency switch on frequency
standard switch A30 to 100 kHz.

o

output at 100 kHz.

Set rf signal generator to 0.5-V rms

Frequency counter
reads 10 000.00 kHz.

Frequency displayed

Replace frequency
standard switch A30.

Same as step g.

h. Vary rf signal generator output fre-

quency =1 Hz.

. Disconnect rf signal generator from J23.

. Repeat steps f thru i with the following

test setup.

on frequency counter
varies +100 Hz.

Frequency counter Same as step g.
continues to indi-
cate 10 000.0 kHz.

RF SIGNAL GENERATOR | FREQUENCY STANDARD | RF SIGNAL GENERATOR
FREQUENCY SWITCH SETTING VARIANCE

1 MHz 1 MHz +10 Hz

5 MHz 5 MHz +50 Hz

. Connect rf vtvin with a 50-ohm probe

to 100-kHz outjack J56 on rear panel.

. Press PWR switch to turn exciter off.

Meter indicates NLT
1.0 V rms.

Same as step g.

17. Tune start
lockout

(Cont)

This test is only required on those
exciters strapped for tune start

lockout.

a. Set front panel controls as follows:
PWR Off
METER XMT OUT
PA PWR OFF
KEY EXT
PEAK CLIP OFF
PILOT CARR OFF
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Table 5. HF-801,( ) Exciter Detailed Performance Test Procedures (Cont).

. Place control A10 on an extender.

Ensure that tune start jumper clip is
connected to pins 1 and 2 (refer to
figure 3).

. Press PWR switch to turn exciter on.
. Set FREQUENCY to 8000.0 kHz.

. Connect dvm to A10TP10.

. Connect +10-V dc signal to A10P1-30

through a 1-kQ resistor.

. Initiate three frequency changes to

attempt to clear PA FAULT.

. Remove +10-V dc signal from A10P1-30.

. Depress PWR switch twice to turn power

off and back on.

. Initiate a frequency change to clear the

EXCITER FAULT.

. Press PWR gwitch to turp exciter off.

Dvm indicates logic
0 (0.1 V dc).

PA FAULT indi-
cator lights.

After third fault
clearing attempt,
dvm indicates a
logic 1 (+5.0 V dc).

Dvm continues to
indicate a logic 1.

Dvm indicates a
logic 0.

TEST PROCEDURE NORMAL IF INDICATION
INDICATION IS ABNORMAL
17. (Cont) MODE CcW
CHANNEL ENABLE Al OFF
B1 OFF
B2 OFF
A2 OFF
CONT LCL

Replace control A10.

Same as step f{.

Same as step f.

Same as step f.
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NOTES:

TUNE START JUMPER CLIP.

1.

TGC CLOCK JUMPER CLIP.

2

BOTH JUMPER CLIPS ARE,

3.

TPA-2965-017

AS SHOWN,CONNECTED FOR

NORMAL OPERATION.,

Control A10, Jumper Clip Location

Figure 3
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4. ALIGNMENT/ADJUSTMENT

Procedures in this section are instructions for proper-
ly aligning the exciter. It is assumed that no malfunc-
tions exist in the exciter when these procedures are
performed. If a malfunction is suspected, refer to
detailed performance test procedures for
troubleshooting information. All other adjustments
are made in card maintenance and repair.

4.1 Line Audio Adjustments (Transmit Audio A3
and A4)

Transmit line audio inputs are within the 15-
dB compression range of the audio amplifier
if the indication on the front panel meter is
in the black segment of the meter with audio
applied. The rf output is constant when the
audio input is within the indicated compres-
sion range. These adjustments are accessible
through the top dust cover. (Refer to figure
4.) Channel RCV LINE ADJ are not ap-
plicable to the HF-8014 and HF-8014A ex-
citers.

4.1.1 CHAN A1 XMT LINE ADJ (A4R53)

Variable resistor A4R53 controls channel Al transmit
line audio input. Compression threshold is adjustable
for a -20- to +10-dB mW audio input.

a. Set METER switch to CH Al AF (+3FS) position.
Set CHANNEL ENABLE Al switch to LINE.

b. Connect an audio source between TB$-1 and TB!—Z
(XMT AF 600Q-A1). Set MODE switch to ISB.

c. Set audio source to nominal frequency and
nominal audio level for the application in which
the exciter is being used. 4

d. Adjust A4R53 (CHAN AR XMT LINE ADJ) for
midrange of the compression range (darkened seg-
ment shown on the front panel meter).

4.1.2 CHAN Bl XMT LINE ADJ (44R130)

Variable resistor A4R130 controls channel Bl tran-
smit audio input. Compression threshold is ad-
justable for a -20- to +10-dB mW audio input.

a. Set METER switch to CH B1 AF (+3FS8) position
and CHANNEL ENABLE Bl switch to LINE.

b. Connect an audio source between TB2-3 and TB2-4
(XMT AF 60092-B1). Set MODE switch to ISB.
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¢. Set audio source to nominal frequency and
nominal audio level for the application in which
the exciter is being used.

d. Adjust A4R130 (CHAN B1 XMT LINE ADJ) for
midrange of the compression range (darkened seg-
ment shown on the front panel meter).

.

4.1.3 CHAN A2 XMT LINE ADJ (A3R53)

Variable resistor A3R53 controls channel A2 transmit
line audio input. Compression threshold is adjustable
for a -20- to +10-dB mW audio input.

a. Set METER switch to CH A2 AF (+3FS) position.
Set CHANNEL ENABLE A2 switch to LINE.

b. Connect an audio source between TB]-1 and TB)-2
(XMT AF 600Q-A2). Set MODE switch to ISB.

c¢. Set audio source to nominal frequency and
nominal audio level for the application in which
the exciter is being used.

d. Adjust A3R53 (CHAN A2 XMT LINE ADJ) for
midrange of the compression range (darkened seg-
ment shown on the front panel meter).

4.1.4 CHAN B2 XMT LINE ADJ (43R130)

Variable resistor A3R130 controls channel B2 tran-
smit audio input. Compression threshold is ad-
justable for a -20- to +10-dB mW audio input.

a. Set METER switch to CH B2 AF (+3FS) position
and CHANNEL ENABLE B2 to LINE.

b. Connect an audio source between TB)-3 and TB)-4
(XMT AF 600Q-B2). Set MODE switch to ISB.

c. Set audio source to nominal frequency and
nominal audio level for the application in which
the exciter is being used.

d. Adjust A3R130 (CHAN B2 XMT LINE ADJ) for
midrange of the compression range (darkened seg-
ment shown on the front panel meter).

4.2 MIC LVL ADJ (44R1) (Transmit Audio A4)

Microphone level is set so that when spoken
into, in a normal voice, it causes the front
panel meter to indicate between -5 to 0-dB
mW. Avoid setting the microphone gain too
high to prevent excessive background noise
from being transmitted. This adjustment is
accessible through the top dust cover. (Refer

to figure4.)
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CHAN Al RCV LINE ADJ

000000000000000
000000000000000
000000000000000
000000000000000
0000000000000 00
CHAN Al XMT LINE ADJ

MIC LVL ADJ

000000000000 000
CHAN Bl XMT LINE ADJ

CHAN B2
RCV LINE AD,

9000000000000 0
000000630 0000060
CHAN Bl RCV LINE ADJ T

TPA-2719-014

Top Cover Adjustments

Figure

Variable resistor A4R1 (MIC LVL ADJ) adjusts the
microphone input audio level which permits con-
siderable variation in speaking levels and
microphone-to-mouth distance while still delivering
full rf output. Microphone compression range is 30
dB.

Set METER switch to CH A1 AF (+3FS) position.
Set CHANNEL ENABLE Al switch to MIC. Set
MODE switch in any position except CW.

. Press ptt key and speak into microphone in a nor-
mal voice.

. While speaking into microphone (keyed), adjust
A4R1 (MIC LVL ADJ) into area between -5 and 0
dB (as read on front panel meter).

. Release ptt key.

a.

4

4.3 Transmit RF Output Level Adjustments
(Channel A1 IF 48)

Transmit rf output level adjustments are ac-
cessible only by extending channel Al if AS.
If any of the following adjustments cannot
be made, refer to channel Al if instructions
section of this instruction book.

4.3.1 Tune Power Adjustment
a. Connect an rf voltmeter (with a 50-ohm load)

through a 6-dB pad to XMT OUT jack J22 on rear
panel,
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b. Apply a ground to J15-24 (or A10TP3) to enable
tune power.

¢. Set KEY switch to LOCK.

d. Note rf voltméter reading (record this reading for
use in other power adjustments); it should be NLT
+14 dB mW for any frequency 1.6 to 29.9999 MHz.

e. If rf output is too low, adjust A8R152 for an rf out-
put of NLT +14 dB mW. Repeat step d.

f. Set KEY switch to NORM.

g. Remove J15-24 (or A10TP3) ground.

4.3.2 ISB Power Adjustment

a. Perform tune power adjustment (paragraph 4.3.1).

b. Set MODE switch to ISB.

c. Set METER switch to CH Al AF (+3FS) and
CHANNEL ENABLE Al to LINE.

d. Connect an audio oscillator XMT AF 600Q-CH Al
terminals TBf§-1,{-2 on rear panel.

e. Set KEY switch to LOCK; adjust audio oscillator
output for 700 to 1100 Hz and in the compression
range as indicated on the front panel meter.

f. Adjust audio oscillator to frequency between 700
and 1100 Hz that produces a minimum rf output as
indicated on rf voltmeter.

g. Note rf voltmeter reading; it should be NLT 5 dB
greater than reading noted in step 4.3.1.d.

h. If rf output is too low, adjust A8R77 for an rf out-
put of 5 dB greater than the reading noted in step
4.3.1.d.

i. Set KEY switch to NORM.

j. Remove audio oscillator from TBg-1,1-2.

4.3.3 AM Power Adjustment

. Perform tune power adjustment (paragraph 4.3.1).
. Set MODE switch to AM.
Set KEY switch to LOCK.

. Note rf voltmeter reading; it should be 2 to 4 dB

less than the reading noted in step 4.3.1.d.

e. If rf output is out of range, adjust ABR142 for an rf
output of 3 dB below the reading noted in step
43.14d.

f. Set KEY switch to NORM.

e oW

4.3.4 CW Power Adjustment

. Perform tune power adjustment (paragraph 4.3.1).

. Set MODE switch to CW.

. Set KEY switch to LOCK.

. Note rf voltmeter reading; it should be NLT 5 dB

greater than the reading noted in step 4.3.1.d.

e. If rf output is too low, adjust A8R168 for an rf out-
put 5 dB above the reading noted in step 4.3.1.d.

f. Set KEY switch to NORM.

.0 o
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4.3.5 Pilot Carrier Adjustment

a. Perform tune power adjustment (paragraph 4.3.1).
b. Set MODE switch to ISB and PILOT CARR switch
to ON. Set CHANNEL ENABLE A1l to LINE.

c. Set KEY switch to LOCK.
d. Note rf voltmeter reading; it should be 16 to 18 dB
less than the reading noted in step 4.3.1.d.

A level of -17 dB from tune power level of
step 4.4.1.d corresponds to -20 dB from pep
when the exciter is TGC/ALC controlled by
the pa. The pilot carrier may be adjusted to
any level over the range of -13 to -23 dB from

pep.

e. If rf output is out of range, adjust ASR148 for an rf
output 17 dB below the reading noted in step
4.3.1.d or to the level predetermined by the instal-
lation.

f. Set KEY switch to NORM.

4.4 CW Hang Time Adjustment (Control A10)

CW hang time is the time that the exciter/
power amplifier circuits remain keyed after
the release of the input key when in CW
mode. The CW hang time determines the
receive break-in characteristics. The
variable resistor for this adjustment is ac-
cessible by removing the top cover.

The CW hand time is factory-set for 250 ms (0.25 s)
nominal. If the operator desires a longer or shorter
CW hang time, it may be adjusted as follows,
however, do not shorten the CW hang time so that the
tr relay in the pa operates excessively during normal
CW keying.

a. Set MODE switch to CW. Set the associated
receiver to receive an on-the-air CW keying.

b. Operate the CW key. Adjust A10R46 to obtain the
desired hang time characteristic.

4.5 Frequency Adjustment (Synthesizer

Reference A16)

The trim capacitor for this adjustment is ac-
cessible through a hole in the top of the
shield can on the synthesizer reference A16.

The accuracy of the frequency counter used
for this adjustment must be +1 Hz at 10
MHz.



a. Connect a frequency counter through a 6-dB pad to
XMT OUT jack 22 on the rear panel.

b. Set MODE switch to CW and FREQUENCY KHZ
to 10 000.0(0).

c. Set KEY switch to LOCK.

d. Frequency output should read 10.0000 MHz +5
Hz.

e. If step d is out of tolerance, adjust A16C1 for
10.0000 MHz +1 Hz.

After a period of time (several years), trim
capacitor A16C1 may not have sufficient
range to restore frequency as required.If
not, refer to testing/troubleshooting
paragraph in synthesizer reference Al6 in-
structions section of this instruction book.

4.6 Meter Adjustments

4.6.1 Transmit Audio Meter Adjustment
(Transmit Audio A4)

The variable resistors for these adjustments
are accessible by extending transmit audio
A4 (A1-Bl).

a. Perform line audio adjustments according to
paragraphs 4.1.1 and 4.1.2.

b. Set METER switch to CH Al AF (+3FS) position.
Set CHANNEL ENABLE A1l to LINE.

¢. Connect an audio source between TB2-1 and TB2-2
(XMT AF 600Q-A1).

d. Set audio source to nominal frequency and
nominal audio level for the application in which
the exciter is being used.

e. Set KEY switch to LOCK.

f. Connect an audio voltmeter to A4TP3; note the
audio voltmeter level; it should be 30 £0.5 mV rms.

g. Adjust audio source output level downward until
there is a sharp drop in the audio voltmeter
reading. Slowly increase the audio source output
level until the audio voltmeter reading just flat-
tens out. Note the audio source output level.

h. Increase the audio source output level by 15 dB.
Adjust A4R88 for 0-dB reading on front panel
meter, using the +3 DBM full-scale markings.

i. Set KEY switch to NORM.

j. Set METER switch to CH Bl AF (+3FS) position
and CHANNEL ENABLE B1 to LINE.

k. Connect an audio source between TB2-3 and TB2-4
(XMT AF 600Q-B1).

1.
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Set audio source to nominal frequency and nominal
audio level for the application in which the exciter
is being used.

m. Set KEY switeh to LOCK.

n.

Connect an audio voltmeter to A4TP5; note the
audio voltmeter level; it should be 30 £0.5 mV
rms.

Adjust audio source output level downward until
there is a sharp drop in the audio voltmeter
reading. Slowly increase the audio source cutput
level until the audio voltmeter reading just flat-
tens out; note the audio source output level.

. Increase the audio source output level by 15 dB.

Adjust A4R140 for 0-dB reading on front panel
meter, using the +3 DBM full-scale markings.

4.6.2 Transmit Audio Meter Adjustments

(Transmit Audio A3)

The variable resistors for these adjustments
are accessible by extending transmit audio
A3 (A2-B2).

. Perform line audio adjustments according to

paragraphs 4.1.3 and 4.1.4.

. Set METER switch to CH A2 AF (+3FS8) position.

Set CHANNEL ENABLE A2 switch to LINE.

. Connect an audio source between TB1-1 and TB1-2

(XMT AF 600Q-A2).

. Set audio source to nominal frequency and

nominal audio level for the application in which
the exciter is being used.

. Set KEY switch to LOCK.
. Connect an audio voltmeter to A3TP3; note the

audio voltmeter level; it should be 30 £0.5 mV rms.

. Adjust audio source output level downward until

there is a sharp drop in the audio voltmeter
reading. Slowly increase the audio source output
level until the audio voltmeter reading just flat-
tens out. Note the audio source output level.

. Increase the audio source output level by 15 dB.

Adjust A3R8S for 0-dB reading front panel meter,
using the +3 DBM full-scale markings.
Set KEY switch to NORM.

. Set METER switch to CH B2 AF (+3FS) position

and CHANNEL ENABLE B2 to LINE.

. Connect an audio source between TB1-3 and TB1 4

(XMT AF 600Q-B2).

Set audio source to nominal frequency and nominal
audio level for the application in which the exciter
is being used.

m. Set KEY switch to LOCK.
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. Connect an audio voltmeter to A3TP5; note the

audio voltmeter level; it should be 30 £0.5 mV
rms.

Adjust audio source output level downward until
there is a sharp drop in the audio voltmeter
reading. Slowly increase the audio source output
level until the audio voltmeter reading just flat-
tens out; note the audio source output level.

. Increase the audio source output level by 15 dB.

Adjust A3R140 for 0-dB reading on front panel
meter, using the +3 DBM full-scale markings.

4.6.3 Transmit Output Meter Adjustment
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(RF Translator A9)

The variable resistor for this adjustment is
accessible only by extending rf translator A9
and removing the shield that covers de con-
trol board A9A8 (P/0 A9). This adjustment
is made with the transmit rf output set for
+23 dB mW.

. Connect rf voltmeter (with 50-Q load) to XMT OUT

J22 on the rear panel. Set CHANNEL ENABLE
Al to LINE and MODE switch to ISB.

. Connect audio oscillator output between CH Al

XMT AF 600-Q inputs (TB2-1, -2). Set KEY switch
to LOCK and adjust audio oscillator for +23 dB
mW on rf voltmeter.

Set METER switech to XMT OUT (+23F'S) position.

. Adjust A9A8R85 for +23-dB mW (full-scale)

reading on the front panel meter.
Set KEY switch to NORM and return exciter to
operational assembly.

. DISASSEMBLY /ASSEMBLY

Do not attempt disassembly or assembly of
the unit with primary power applied.

This equipment contains electrostatic dis-
charge sensitive (ESDS) devices. Special
handling methods and materials must be
utilized to prevent equipment damage. Refer
to paragraph 7.4 Electrostatic Discharge
Sensitive Devices Precautions, before per-
forming maintenance on this equipment.

5.1 Disassembly

After removing the top and bottom cover plates of the
exciter, the circuit cards all plug directly into connec-
tors mounted on the chassis. Power supply Al,
located at the rear of the unit, is secured to the chas-
sis by screws. Subassemblies located behind the front
panel are made accessible by removing the front pan-
el. Subassemblies other than the plug-in circuit cards
are interconnected by connectors mounted on ribbon-
type cables.

Retain hardware removed during disas-
sembly for use in reassembly. Refer to unit
parts list as an aid in disassembly and as-
sembly.

5.1.1 Meter Lamp Replacement

a.

Grasp spring-loaded white terminal block and pull
block away from back of meter until lamps are
clear. Rotate block 90 degrees and gently release.

. Remove and replace meter lamps.

Grasp spring-loaded white terminal block and
carefully rotate the block back to its original posi-
tion.

5.1.2 LED Status Display A241 Removal

a. Remove unit top cover.
b.

Remove front panel from unit by removing four
hexhead screws and attaching hardware.
Remove four Phillips-head screws that secure LED
status display A2A1 to hex serew posts/front pan-
el.

. Disconnect plug P5 from LED status display jack

A2J3.
Carefully pull LED status display A2A1 from
front panel mounted position (pull straight back).

5.1.3 Switch Mounting Board 4242 Removal

a. Remove unit top cover.
b. Remove front panel from unit by removing four

hexhead screws and attaching hardware.

Upper overlay panel (plexiglass) is brittle;
exercise care during removal of upper
overlay panel.



c. Remove upper overlay panel from front panel by:

1. Removing four Phillips-head screws and

lockwashers that secure back of front panel to
upper edge bar.

2. Removing four Phillips-head screws and
lockwashers that secure back of front panel to
panel support (middle bar on front panel).

3. Lifting upper edge bar from front panel.

4. Carefully removing upper overlay panel.

d. Remove lower overlay panel from front panel by:

1. Removing all knobs from front panel switches

and controls.

2. Removing four Phillips-head screws and
lockwashers that secure back of front panel
to lower edge bar.

3. Lifting lower edge bar from front panel.

4. Removing lower overlay panel.

e. Remove attaching hardware from all switches,
controls, and connectors on front panel.

f. Disconnect plugs P3 and P4 from switch mounting
board A2A2 jacks A2J2 and A2J1, respectively.

g. Remove switch mounting board A2A2 by remov-
ing three Phillips-head screws and attaching
hardware (screwheads on front of front panel). Be
careful not to damage wiring of wire mounted con-
trols and connectors.

5.1.4 Frequency Display 4245 Removal

a. Remove unit top cover.

b. Remove four Phillips-head screws and attaching
hardware.

d. Disconnect plug P8 from jack A2J5 on frequency
display A2A5.

d. Carefully pull frequency display A2A5 from front
panel mounted position.

5.1.5 Frequency Switchboard 4243 Removal

a. Remove unit top cover.
b. Remove front panel from unit by removing four
hexhead screws and attaching hardware.

Upper overlay panel (plexiglass) is brittle;
exercise care during removal of upper
overlay panel.

¢. Remove upper overlay panel from front panel by:

1. Removing four Phillips-head screws and
lockwashers that secure back of front panel to
upper edge bar.

2. Removing four Phillips-head screws and
lockwashers that secure back of front panel to
panel support (middle bar on front panel).

3. Lifting upper edge bar from front panel.
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4. Carefully removing upper overlay panel.

d. Remove cover plate on back of front panel by
removing five Phillips-head serews and attaching
hardware (serewheads on front of front panel).

e. Disconnect plug P2 from frequency switchboard
A2A3 jack A2J4.

f. Remove frequency switchboard A2A3 by removing
four Phillips-head screws and attaching hardware
(screwheads on front of front panel).

5.2 Assembly

Except for the subassemblies required to be mounted
to the rear of the front panel before the panel is at-
tached to the chassis, assembly of the unit is not in
any certain order. The plug-in circuit cards are keyed
so that each card can be inserted in only the correct
connector.

5.2.1 Frequency Switchboard A2A43 Installation

a. Install frequency switchboard A2A3 in front panel
using four Phillips-head screws (screwheads on
frent of front panel).

b. Install cover plate to back of front panel using five
Phillips-head serews and attaching hardware
(serewheads on front of front panel).

¢. Mount panel support (middle bar on front panel) to
front panel by using four Phillips-head screws and

lockwashers.

Upper overlay panel (plexiglass) is brittle:
exercise care when installing upper overlay
panel.

d. Carefully install upper overlay panel into slot of
middle bar on front panel.

e. Carefully install upper edge bar and secure to
front panel by using four Phillips-head screws and
lockwashers.

f. Plug P2 into frequency switchboard A2A3 jack
A2J4.

g. Install front panel to unit using four hexhead
screws and attaching hardware.

h. Install unit top cover.

5.2.2 Frequency Display A2A45 Installation

a. Carefully slide frequency display A2A5 in place in
front panel.

b. Connect plug P8 to jack A2J5 on frequency display
A2A5.

c. Secure frequency display A2A5 using four
Phillips-head screws and attaching hardware.

d. Install unit top cover.



maintenance 523-0770725

5.2.3 Switch Mounting Board A242 Installation

a.

j
k.

Carefully install switch mounting board A2A2 to
front panel using three Phillips-head screws and
attaching hardware (screwheads on front of front
panel). Be careful not to damage wiring of wire-
mounted controls and econnectors.

Install the necessary attaching hardware on all
front panel switches, controls, and connectors.

. Mount panel support (middle bar on front panel) to

front panel by using four Phillips-head screws and
lockwashers.

. Install lower overlay panel and speaker overlay

panel into slot of middle bar on front panel.

. Carefully install lower edge bar and secure to front

panel by using four Phillips-head screws and
lockwashers.

Upper overlay panel (plexiglass) is brittle;
exercise care when installing upper overlay
panel.

. Carefully install upper overlay panel into slot of

middle bar on front panel.

. Carefully install upper edge bar and secure to

front panel by using four Phillips-head screws and
lockwashers.

. Install all knobs on front panel switches and con-

trols.

. Plug P3 and P4 into switch mounting board A2A2

jacks A2J2 and A2J1, respectively.

Install front panel to unit using four hexhead
screws and attaching hardware.

Install unit top cover.

5.2.4 LED Status Display A2A1 Installation
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LED status display A2A1 must be
positioned correctly and pushed straight into
front panel slot.

Carefully push LED status display A2A1l into
front panel mounted position.

Secure LED status display A2A1 to hexscrew
posts/front panel using four Phillips-head screws.
Plug P5 into LED status display A2A1 jack A2J3.

. Install front panel to unit using four hexhead

screws and attaching hardware.
Install unit top cover.

6. REPAIR

Repair of the HF-8014( ) Exciter consists of replacing
subassemblies and chassis-mounted components. For
replacement of subassemblies, refer to paragraph 5.
Use standard shop practices to replace chassis-
mounted components.

7. CIRCUIT CARD REPAIR

7.1 General

This equipment contains electrostatic dis-
charge sensitive (ESDS) devices. Special
handling methods and materials must be
utilized to prevent equipment damage. Refer
to paragraph 7.4 Electrostatic Discharge
Sensitive Devices Precautions, before per-
forming maintenance on this equipment.

The following paragraphs provide information for
repair and replacement of components mounted on
subassemblies or circuit cards. Testing and
troubleshooting procedures for circuit cards and sub-
assemblies are included in the individual instruction
sections in this instruction book. The following is a
list of tools and materials necessary for repair of cir-
cuit cards:

. Flux, Kester 1544 or equivalent

. Solder, 0.5 mm (0.020 in) diameter, 63/37 rosin
flux core or equivalent
Solvent, Freon TMC

. Soldering iron, 40-watt, 1.588-mm (1/16 in) tip

. Solder sucker, plunger type
Needle-nose pliers

. Small brush

. Pipe cleaners

1. Diagonal cutters

o

Qe L0

7.2 Replacement of Resistors, Diodes, and
Capacitors

7.2.1 Removal

Before removing diodes or polarized
capacitors, note polarity marking and orien-
tation on the circuit card.

Do not apply heat at a thru hole for more
than 8 seconds.



DESOLDERING TOOL
{SOLDER SUCKER)
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SOLDERING IRON

PAD

BACK SIDE OF BOARD

L
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/

THRU HOLE

A—

TP5-1226-019

2-Lead Componment Removal Diagram

Figure 5

. On back side of board (side opposite components),

place soldering iron on pad of component to be
removed until solder begins to melt. (Refer to
figure 5.)

. Use a solder sucker and remove solder from hole.

More solder may be required to conduct heat into
hole and provide better suction for removal.

Use needle-nose pliers to remove lead from hole. It
may be necessary to reheat lead, as a certain
amount of solder will remain in thru hole.

. When component has been removed, reheat thru

holes, and, using a solder sucker, remove excess
solder. Reheat procedure, as necessary, until holes
are clean, as indicated by lack of solder on walls,
top, or bottom.

7.2.2 Installation

a.

Using a small brush or tip of a pipe cleaner dipped
in solvent, carefully clean both sides of surface
area, thru holes, and pads.

. Observe polarity markings and properly orient

component. Shape leads of the replacement com-
ponent so that leads fit freely into correct thru
holes.

Gently maneuver component, inserting leads into
proper thru holes, until component is inserted to

proper depth or until body of component makes
contact with surface of circuit board.

Do not crimp or bend leads to hold compo-
nent in position for soldering. Protruding
portion of lead should remain straight to
prevent damage to circuit board if subse-
quent replacement is required.

. Using small diagonal cutters, cut leads so that

protruding length (approx 1.5 mm (1/16 in))
matches that of other components.

: Using flux and solder sparingly, solder each lead

on side opposite component. Ensure that compo-
nent does not shift position during soldering
procedure.

. Carefully inspect all new solder joints for evidence

of poor connection, cold solder, or short circuit.
Solder should completely fill thru hole without ex-
cess. (Refer to figure 6.)

. Using a small brush or the tip of a pipe cleaner dip-

ped in solvent, thoroughly clean all new soldered
joints. Ensure that all flux and rosin are removed.
Solder joints should appear clean, smooth, and
bright.
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COMPONENT FLUSH TO BOARD

GOOD FLOW TO LEAD

A

/ Y PAD

ANNNANNNNNY

ANNNNRRNRANN

—o |

1.5 MM
(.06 IN)

LEAD
LENGTH

ARU HOLE FILLED WITH SOLDER

TP5-1227-019

2-Lead Component Installation Diagram
Figure 6

7.3 Replacement of Multilead Components

(Transistors, Transformers, Dual-in-Line
Packages, Relays, Etc)

7.3.1 Removal
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. Locate component to be removed. Note position,

lead conformation, and physical alignment of com-
ponent. Observe position of orientation tab, if any.
Determine pads and thru holes used for mounting.

. Lay circuit board flat on a clean surface with com-

ponent side facing down.

Do not apply heat at a pad or thru hole for
longer than 8 seconds.

. Place soldering iron tip to one pad and lead until

solder begins to melt. Use a solder sucker to
remove excess solder. More solder may be required
to conduct heat into hole and to provide better suc-
tion for solder removal. (Refer to figure 7.)

. Allow circuit board to cool before applying heat to

thru hole in same area. Repeat procedure for each
lead.

When all leads have been unsoldered, remove com-
ponent from board.

When component has been removed, reheat each
hole. When solder is melted, use a solder sucker to
remove excess solder. Allow circuit board to cool
before reapplying heat in same area. Repeat
procedure, as required, until each thru hole is
clean, as indicated by absence of solder on walls,
top, and bottom.

7.3.2 Installation

a.

Using a small brush or tip of a pipe cleaner dipped
in solvent, carefully clean both sides of circuit
board in mounting area. Clean mounting holes and
pads.

. Carefully bend leads of new component to same

configuration as old one so that leads fit freely into
correct thru holes. Do not cut leads at this time.
Gently maneuver component, inserting leads into
proper thru holes. Continue with rocking move-
ment until component is inserted to proper depth.

Do not erimp or bend leads to hold compo-
nent in position for soldering. The
protruding portion of lead should remain
straight to prevent damage to circuit board
if subsequent replacement is required.
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SOLDER REMOVAL
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LIGHT COAT OF SOLDER

SOLDERING {RON

TP2-4252-012

Multilead Component Removal Diagram
Figure 7

d. Using small diagonal cutters, cut leads so that
protruding length (approx 1.5 mm (1/16 in))
matches that of other components.

Do not apply heat at a thru hole for longer
than 8 seconds.

e. Using flux and solder sparingly, solder each lead at
side opposite component. Ensure that component
does not shift position during soldering procedure.

f. Allow circuit board to cool before applying heat to
other thru holes.

g. Carefully inspect all new solder joints for evidence
of poor connections, cold or excess solder, or short
circuits. Solder should completely fill hole without
excess. (Refer to figure 8.)

h. Using a small brush or tip of pipe cleaner dipped in
solvent, thoroughly clean all new soldered joints.
Ensure that all flux is removed. Solder joints
should appear clean, smooth, and bright.

7.4 Electrostatic Discharge Sensitive Devices
Precautions

A static charge is produced by friction between, and
separation of, dissimilar materials. Potentials of 1 to
20 kilovolts are commonly generated on the human
body or insulated surfaces. Voltages of this
magnitude can produce both immediate and latent
failure in ESDS devices. Highly sensitive (0 to 400 V)
ESDS devices include metal-oxide-semiconductor
(MOS) without input protection (C-MOS, D-MOS, N-
MOS, P-MOS, V-MOS, ete) and surface acoustic wave
(SAW). Most other solid state electronic devices are
ESDS and fall in the moderately sensitive (400 to
2500 volts) or marginally sensitive (2500 to 15 000 V)

range.

Dry weather (relative humidity less than 30
percent) multiplies the accumulation of
static charges on a surface. In a low-
humidity environment, the handling
procedures specified are of greater impor-
tance and should be adhered to without ex-
ception.
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NOTE -
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TP5-098(-013

Multilead Component Installation Diagram
Figure 8

7.4.1 Handling of ESDS Devices

Nylon or synthetic gloves should not be used
when handling ESDS devices. Excessive static
can build up on this type of material. Handle
ESDS devices by their case whenever possi-
ble. Avoid touching the leads on contacts
even though grounded.

The transport of ESDS devices at the component level
requires that all device leads be effectively shorted
together. This can be accomplished by one of the fol-
lowing methods:

a. Insert device in high density conductive foam.

b. Insert device in aluminum foil-lined individual
packages.

c. Insert device in a dual-in-line carrier tube made of
aluminum of specially coated plastic. (Must be
labeled as static charge dissipative.)
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The label shown below shall be shown on all in-
dividual part containers:

This component can be damaged by static
electricity. Special handling methods and
materials must be utilized.

Antistatic protection is required for ESDS devices
from the time they are received until they are ter-
minated in a protective subassembly. If ESDS devices
are in subassemblies that do not provide adequate
ESDS device protection, they are still vulnerable to
static damage.

Transport of circuit board or module subassemblies
containing ESDS devices requires that contact with
exposed subassemblies be prevented. Conductive
plastic bags, not clear polyvinyl, are well suited to
this purpose. Plastic bags should be adequate in size
to enclose the subassembly being transported. After



the subassembly, containing ESDS devices, is instal-
led in the top level unit, normal ESDS devices handl-
ing is adequate.

7.4.2 Storage of ESDS Devices

Methods of handling, described in paragraph 7.4.1,
are appropriate for storage.

Lead corrosion may result if the device or as-
sembly is stored in a high temperature/high
humidity environment.

7.4.3 Testing of Subassemblies Containing
ESDS Devices

Observe the following precautions when testing any
subassembly containing ESDS devices:

a. Remove power from test fixtures or equipment
before inserting/removing any ESDS device or
subassembly containing an ESDS device.

b. All test equipment must be well-grounded.

¢. Apply de source power to ESDS device or subas-
sembly containing an ESDS device before applying
any signal voltages.

d. Remove signal voltages from ESDS device or sub-
assembly containing an ESDS device before
removing dec source power.

e. Dielectric strength or insulation resistance checks
are not recommended for any ESDS device or sub-
assembly containing an ESDS device.

7.4.4 Replacement of ESDS Devices

Protective carriers for ESDS devices should be placed
on grounded conductive work station surfaces. This
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permits the dissipation of any static charge prior to
removal, transfer, or insertion of any ESDS device
into a subassembly.

It is recommended that an ionized air blower be used
in the work area where personnel are handling ESDS
devices, and that personnel work in the path of the
ionized air. The blower should be operated for 3
minutes before handling an ESDS device so that
residual static charges may be removed. In lieu of an
ionized air blower, a grounded wrist strap in contact
with bare skin can be used.

If a grounded wrist strap is used, make sure
that no voltages exist in the area of the work
station.

Observe the following precautions when replacing an
ESDS device:

a. Soldering iron tips, special tools, and hand tools
should be well-grounded.

b. Only uninsulated metal hand tools should be used.
All hand tools shall be placed on the conductive
work station surface when not in use.

¢. The leads of the ESDS devices should be in contact
with a conductive material, except when being in-
stalled, to avoid buildup of static charge.

d. ESDS devices should not be installed (inserted) in,
or removed from, circuits with the power on
because transient voltages may cause damage.

e. All unused input leads of the ESDS device must be
connected to ground or the ESDS device supply,
whichever is applicable for the logic circuit in-
volved.
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1. INTRODUCTION
1.1 General

The purpose of this parts list, prepared by Collins
Telecommunications Products Division of Rockwell
International, is for identification, requisition, and
issuance of parts.

Parts listed meet critical equipment design specifica-
tion requirements. Use only part numbers specified
in this parts list for replacement of parts.

1.2 Group Assembly Parts List

FIG-ITEM Column — Digits preceding the dash refer
to figure numbers. Digits following the dash are item
numbers assigned in sequence to correspond with
item numbers on the illustrations.

PART NO Column — Listed are MIL standard, ven-
dor, or Collins part numbers. Collins part numbering
system consists of 10 digits as follows: a 3-digit fam-
ily number, a 4-digit serial number, and a 3-digit dash
number.

INDENT Column — Items are coded 1, 2, 3, ete, to
indicate the relationship to the next higher assembly.

DESCRIPTION Column — Lists the noun name,
modifier, descriptive information, federal manufac-
turer's code, reference designation, attaching part
(AP), reference to other figures, and effectivities.

Attaching parts are identified by (AP) following the
part or parts they attach.

Effectivities are identified by the following methods:
MCN (Manufacturer Control Number) 101 and up; CI
(Configuration Identifier) 5-digit number; REV (Revi-
sion Identifier) dash (—) denotes original, letter A
first change, letter B second change, etc. One of the
above identifiers is listed on each chassis and/or re-
placeable assembly. Service Bulletins are identified
by SB 1, SB 2, etc.

parts list

UNITS PER ASSY Column — Quantities specified
are per item number. Letters AR denote the selection
of parts as required. Letters REF refer to an assem-
bly completely assembled on a preceding figure and
illustration.

USABLE ON CODE Column — Part variations
within a group of equipment are indicated by a letter
code (A, B, C, etc). Absence of a code indicates part
applies to all models.

This equipment contains electrostatic dis-
charge sensitive devices, indicated in the
description column by (ESDS). Special han-
dling methods and materials must be used to
prevent equipment damage. Refer to the
maintenance section before assembly/disas-
sembly or repair is performed. All illustra-
tions that contain ESDS devices have the
following symbol attached.

SAS. ELECTROSTATIC
S°c,  SENSITIVE DEVICES

) Z.
ST 0, OBSERVE PRECAUTIONS
AR

FOR HANDLING

1.3 Numerical Index

PART NUMBER Column — Part numbers are listed
in alphanumeric sequence.

FIG-ITEM Column — Digits preceding the dash refer
to figure numbers. Digits following the dash are item
numbers.

TTL REQ Column — Listed is the total quantity of
parts or assemblies covered in the Group Assembly
Parts List.

1.4 Reference Designation Index

REFERENCE DESIGNATION Column — Reference
designations are listed in alphanumeric sequence.
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FIG-ITEM Column — Digits preceding the dash refer
to figure numbers. Digits following the dash are item
numbers.

PART NUMBER Column — Part numbers listed are
for items that have reference designations assigned.

1.5 How To Use This Parts List

To locate a part number if the assembly in which the
part is used is known, turn to the List of Illustrations
and find the page number for the assembly in which
the part is used. Locate the part and its index number
on the illustration and find the index number on the
Group Assembly Parts List page to determine its
description and part number.

To locate the illustration for a part if the part number
is known, refer to the Numerical Index and find the
part number. Turn to the Group Assembly Parts List
and find the first figure and index number indicated
in the Numerical Index for that part. If this figure
shows the part in a section or system of the equip-
ment other than the one desired, refer to the other
figure numbers listed in the Numerical Index.

To locate the illustration for a part if the reference
designation is known, refer to the Reference Designa-
tion Index and find the symbol; turn to the Group
Assembly Parts List and find the figure and index
number indicated in the index.

1.6 Manufacturer's Code, Name, and Address

MANUFACTURER'S NAME
AND ADDRESS

AMP INC
P 0 BOX 3608
HARRISBURG PA 17105

GENERAL ELECTRIC CO
SEMI-CONDUCTOR PRODUCTS DEPT
W GENESEE ST

AUBURN NY 13021

VIKING INDUSTRIES INC
DATACON DIV

21001 NORDHOFF ST
CHATSWORTH CA 91311

ACCO INDUSTRIES INC
BRISTOL DIV

40 BRISTOL ST
WATERBURY CT 06720

C AND K COMPONENTS INC
103 MORSE STREET
WATERTOWN MA 02172

ERIE TECHNOLOGICAL PRODUCTS
OF CANADA LTD
5 FRASER AVE
TRENTON ONTARIO CAN K&V 551

CODE
00779

03508

05574

08664

09353

12294

CODE

MANUFACTURER'S NAME
AND ADDRESS

12998

13499

18677

23730

27478

28520

31918

34785

56289

65092

70903

71124

71400

71468

71590

71785

QUALITY NAME PLATE INC
MILL ROAD
EAST GLASTONBURY CT 06025

ROCKWELL INTERNATIONAL CORP
COLLINS TELECOMMUNICATIONS
PRODUCTS DIV

PO 80X 728

855 35TH STREET NE

CEDAR RAPIDS IA 52406

SCANBE MFG CO
3445 FLETCHER AVE
EL MONTE CA 91731

MARK EYELET AND STAMPING INC
63 WAKELEE RD
WOLCOTT CT 06716

HARBOUR INDUSTRIES INC
WIRE DIVISION

P 0 BOX 188

SHELBURNE VT 05482

HEYMAN MANUFACTURING CO
147 MICHIGAN AVE
KENILWORTH NJ 07033

ITT SCHADOW INC
8081 WALLACE RD
EDEN PRAIRIE MN 55343

DEK INC
1555 HAWTHORNE LN
W CHICAGO IL 60185

SPRAGUE ELECTRIC CO
NORTH ADAMS MA 01247

WESTON INSTRUMENTS DIV SANGAMO

KESTON INC
614 FRELINGHUYSEN AVE
NEWARK NJ 07114

BELDEN CORP
2000 S BATAVIA AVE
GENEVA IL 60134

BRAND-REX CO

RT 32

P O BOX 498
WILLIMANTIC CT 06226

BUSSMANN MFG DIV MCGRAW-EDISON CO

502 EARTH CITY PLAZA
P O BOX 14460
ST LOUIS MO 63178

ITT CANNON ELECTRIC DIV
INTERNATIONAL TELEPHONE AND
TELEGRAPH CO

666 E DYER RD

SANTA ANA CA 92702

GLOBE-UNION INC

CENTRALAB ELECTRONICS DIV
HWY 20 W

P O BOX 858

FORT DODGE IA 50501

TRW CINCH CONNECTORS
1501 MORSE AVE
ELK GROVE VILLAGE IL 60007
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MANUFACTURER'S NAME 1.8 Reference Designation Prefixes

CODE AND ADDRESS The following prefixes have been assigned in this

72606  GASKET MFG CO manual:
18001 S MAIN ST
UNIT FIG-
GARDENA CA $0248
74970 JOHNSON E F €O PREFIX PART NUMBER ITEM
299 10TH Agzos;‘ Al 635-9649-001 1-26
76854 ’;:isi:\nr:gmlsz INC H DIV A2 634-8199-001 2-
! SHITC »
A2 634-8199-002 2-
100 S MAIN ST
CRYSTAL LAKE IL 60014 ﬁgil ggggg%'gg 3'50
2 -6597- -
77147 PATTON-MACGUYER €O
DIV OF AVID CORP A2A3 635-0830-001 2-48
17 VIRGINIA AVE A2A5 637-1781-006 2-36
PROVIDENCE RI 02905 A3 638-6476-003 1_1“
77250 PHEOLL MFG CO Ad 638-6476-001 1-138
DIV OF ALLIED PRODUCTS CCRP A5 638-6636-003 1810
57060 W RODSEVELT RD
CHICAGO IL 60650 A6 638-6636-002 -0
77969 RUBBERCRAFT CORP OF CALIF LTD AT 638-6636-001 1-8 '?'
1800 W 220TH ST - A8 638-6659-001 1-m13
TORRANCE CA 90507 A9 637-1768-002 1- 4%
79807  WROUGHT WASHER MFG INC A10 638-6622-001 144
2100 S O BAY ST All 642-3135-001 1-$%8
MILWAUKEE WI 53207 Al2 642-3137-001 1-857
79963 ZIERICK MFG CO Al3 638-6896-001 1-46
RADIO CIRCLE
"I KIsco N 10549 A5 25%.6962.001 an
::::: :(I);i;"zgpzmmc”m'“ Al16 642-2451-001 1-3 20
Al9 635-0657-001 1-M2
3455 WOODHEAD DR
NORTHBROOK IL 60062 A20 623-2080-003 1-Wa2
91314 LEWIS SPRING AND MFG CO A2] 623-2080-002 1-9 23
2652 W NORTH AVE A22 623-2080-001 1-# a4
CHICAGO IL 60647 A23 635-4930-001 1-88 25
93790  CORNELL-DUBILIER ELECTRONICS A23 635-4930-002 1-881 %
DIV FEDERAL PACIFIC ELECTRIC CO A24 637-2712-001 6-
1605 RODNEY FRENCH BLVD
NEW BEDFORD MA 02741 A25 634-8211-001 1-36
A27 634-8201-001 4-
94375 AUTOMATIC CONNECTOR INC
gggnzgﬁEh$N21§25 1.9 Configuration ldentifiers
96906  MILITARY STANDARD The following CI's/REV LTR's were used in
98291 SEALECTRO CORP compiling data for this manual:
225 HOYT
MAMARONECK NY 10544 Cr/ UNIT FIG-
REVLTR PART NUMBER ITEM
1.7 Usable on Codes A 629-3472-001 1-
The following usable on codes have been assigned F 622-3473-001 1-
in this manual: F 622-3473-002 1-
F 622-3473-003 1-
ON CODES PART NUMBER ITEM C 634-8199-001 2-
A 622-3472-001 1- C 634-8199-002 2-
B 622-3473-001 1- E 638-6597-001 3-
C 622-3473-002 1- A 634-8201-001 4-
D 622-3473-003 1- G 638-6973-001 5-
E 622-3473-004 1- M 637-2712-001 6-
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2. GROUP ASSEMBLY PARTS LIST
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GROUP ASSEMBLY PARTS LIST
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GROUP ASSEMBLY PARTS LIST

FIG- 5 UNITS| USABLE
ITEM PART NO g DESCRIPTION PER| ON
2 ASSY| CODE
1-  622-3472-001 1 EXCITER, HF-8014 (ESDS) 1A
622~3473-001 1 EXCITER, HF-801¢A (ESDS) 18
622-3473-002 1 EXCITER, HF-8014A (ESDS) 1¢C
622-3473-003 1 EXCITER, HF-8014A (ESDS) 10
622-3473-004 1 EXCITER, HF-8014A (ESDS) 1E
1 280-1368-350 2 LABEL,PRESSURE (12998) 1
2 634-8150-002 2 COVER,TOP 1 A
2 634-8181-002 2 COVER,TOP 1 B.C,D,E
3 634-8179-001 2 COVER,BOTTOM 1
MS51957-28 2 SCREW,MACH SST, 6-32 X 3/8 (96906) 343-0169-000 (AP 15
FOR 2,3)
MS51957-30 2 SCREW,MACH SST, 6-32 X 1/2 (96906) 343-0171-000 (AP 2
FOR 2)
4 622-34660-001 2 KIT,OVEN STANDARD (AC-8012) 1 C,0E
5 622-3499-001 2 KIT,FREQUENCY STANDARD SWITCH (AC-8015) 1 B,C,DE
6  638-6896-001 2 SERIAL INTERFACE (ESDS) Al3 1 B,C,D,E
7 642-3137-001 2 PARRELL OUTPUT (ESDS) Al2 1 B,C,D,E
8  642-3135-001 2 PARRELL INPUT (ESDS) All 1 B,C,D,E
9 638-6622-001 2 CONTROL (ESDS) Al0 1
10  638-6636-003 2 CHANNEL B2 IF (ESDS) A5 1 A,B,C
11 638-6636-002 2 CHANNEL A2 IF (ESDS) A6 1 A,8,C
12 638-6636-001 2 CHANNEL Bl IF (ESDS) A7 1 A,B,C>D
13 638-6659-001 2 CHANNEL Al IF (ESDS) A8 1
16 637-1768-002 2 RF TRANSLATOR A9 1
15 638-6476-001 2 A1-B1l TRANSMIT AUDIO (ESDS) A4 1
16  638-6476-003 2 A2-B2 TRANSMIT AUDIO (ESDS) A3 1
17 642-2409-001 2 COVER, TOP-CARD RACK 1
MS51957-3 2 SCREW,MACH CD PL STL, 2-56 X 1/4 (96906) 5
343-0124-000 (AP)
MS35338-134 2 WASHER,LOCK SST, 0.088 ID X 0.172 0D (96906) 5
310-0275-000 (AP)
18 635-0656-001 2 SYNTH VOLTAGE REGULATOR Al4 1
19 638-6962-001 2 SYNTHESIZER SUBCARRIER (ESDS) Al5 1 A,B,C
20 642-2451-001 2 SYNTHESIZER REFERENCE Alé 1
21 635-0657-001 2 SYNTH END DECADE A19 1
22 623-2080-003 2 SYNTH 1KHZ DECADE A20 1
23 623-2080-002 2 SYNTH 10KHZ DECADE A2l 1
24 623-2080-001 2 SYNTH 100KHZ DECADE A22 1
25 635-4930-001 2 SYNTHESIZER OUTPUT A23 1A
25  635-4930-002 2 SYNTHESIZER OUTPUT A23 1 B,C,D,E
26  635-9649-001 2 POWER SUPPLY Al 1
27  634-8176-001 2 SHEET,CARD GUIDE 2
MS35649-244 2 NUT,PLAIN,HEX SST, 4-40 (96906) 313-0043-000 (AP) 8
MS35338-135 2 WASHER,LOCK SST, 0.115 ID X 0.209 0D (96906) 8
310-0279-000 (AP)
MS51957-13 2 SCREW,MACH STL, 4-40 X 1/4 (96906) 343-0133-000 (AP) 26 A
MS51957-13 2 SCREW,MACH STL, 4-40 X 1/4 (96906) 343-0133-000 (AP) 22 B,C,D,E
28 23071-4 2 CARD GUIDE,FC (18677) 150-0810-040 16
29 635-9616-001 2 FLANGE,CHASSIS 2
541-6106-002 2 SPACER, SLV (AP) 4
MS35650-304 2 NUT,PLAIN,HEX SST, 10-32 (96906) 313-0019-000 (AP) 4
MS35338-138 2 WASHER,LOCK SST, 0.194 ID X 0.334 0D (96906) 4
310-0284-000 (AP)
P312-0116-000 2 STUD,CONT THD STL, 10-32 X 1 (77250) 312-0116-000 4
(AP)
30 634-8199-001 2 PANEL, FRONT A2 (SEE FIG 2) 1 A,B
30 634-8199-002 2 PANEL, FRONT A2 (SEE FIG 2) 1 C,D,E
31 636-8191-001 2 INSERT, IDENT 1A
31 634-8192-001 2 INSERT, IDENT 1 B,C,0,E
32 025-0250 2 CLAMP,CABLE (34785) 150-0873-010 8
33 634-6201-001 2 CHASSIS, SYNTHESIZER A27 (SEE FIG 4) 1
P313-0045-000 2 NUT,PLAIN,HEX SST, 6-32 (77250) 313-0045-000 (AP) 6
310-0071-000 2 WASHER,LOCK SST, 0.151 ID X 0.239 0D (79807) (AP) 6
MS51957-28 2 SCREW,MACH SST, 6-32 X 3/8 (96906) 343-0169-000 (AP) 6
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GROUP ASSEMBLY PARTS LIST

FIG- 5 UNITS| USABLE
ITEM PART NO w DESCRIPTION PER| ON
2 ASSY| CODE
1-3¢  642-2455-001 2 GUARD,CABLE 1
35 630-2189-001 2 GUARD, CABLE 1
115-0260-003 2 SPACER (74970) 150-1012-030 (AP FOR 34,35) 4
36 634-8211-001 2 ASSEMBLY, SIDEBOARD A25 1
MS51957-13 2 SCREW,MACH STL, 4-G0 X 1/4 (96906) 343-0133-000 (AP) 16
M535338-135 2 WASHER,LOCK SST, 0.115 ID X 0.209 0D (96906) 16
310-0279-000 (AP)
310-6340-000 2 WASHER,FLAT SST, 0.125 ID X 0.281 OD (79807) (AP) 8
540-9039-003 2 POST,ELEC-MECH (AP) 8
37 637-1525-004 2 CABLE ASSY, RF COAXIAL 1
38 52-312-9094 3 JACK,RA,BLKHD (98291) 357-7207-320 1
39 RG176BU 3 CABLE,RF (81349) 425-1538-000 AR
40  801-B3300B75 3 CONNECTOR,RCPT ELEC (94375) 357-7129-010 J22 1
MS35649-244 2 NUT,PLAIN,HEX SST, 4-40 (96906} 313-0043-000 (AP) 1A
310-6340-000 2 WASHER,FLAT SST, 0.125 ID X 0.281 0D (79607) (AP) 1A
41  M39012-25-0006 2 COVER-CHAIN (81349) 357-9069-000 1 B,C,D,E
MS51957-29 2 SCREW,MACH SST, 6-32 X 7/16 (96906) 343-0170-000 (AP) 1 B,C,D,E
310-6340-000 2 WASHER,FLAT SST, 0.125 ID X 0.281 0D (79807) (AP) 1 B,C,D,E
310-0071-000 2 WASHER,LOCK SST, 0.151 ID X 0.239 OD (79807) (AP) 1 B,C,D,E
P313-0045-000 2 NUT,PLAIN,HEX SST, 6-32 (77250} 313-0045-000 (AP) 1 B,C,D,E
42 637-1526-003 2 CABLE ASSY, RF CCAXIAL 1
43 52-312-9040 3 CONNECTOR,RCPT ELEC (98291) 357-7207-220 1
44 52-312-9040 3 CONNECTOR,RCPT ELEC (93291) 357-7207-220 1
45  RG178BU 3 CABLE,RF (81349) 425-1538-000 AR
46 642-2454-001 2 CABLE ASSY 1
055-905-0069 2 FLOAT,CONNECTOR (98291) 357-8985-020 (AP) 2
47  51-330-3188 3 CONMECTOR,RCPT ELEC (98291) 357-7374-010 J50 J53 2
48 51-071-0019 3 CONNECTOR,TEE (93291) 357-7533-010 J51 J52 2
49  12-954 3 CABLE,RF (27478) 425-0217-010 AR
50  623-1379-001 2 BUSHING,COAX 14
51  635-9611-003 2 PANEL,REAR 1
MS51957-29 2 SCREW,MACH SST, 6-32 X 7/16 (96906) 343-0170-000 (AP) 7
MS51958-61 2 SCREW,MACH SST, 10-32 X 3/8 (96906) 343-0226-000 (AP) 2
52 403 2 TERMINAL,LUG (79963) 304-1089-000 1
MS35649-244 2 NUT,PLAIN,HEX SST, 4-40 (96906) 313-0043-000 (AP) 1
M535338-135 2 WASHER,LOCK SST, 0.115 ID X 0.209 0D (96906) 1
310-0279-000 (AP) ,
MS51957-30 2 SCREW,MACH SST, 6-32 X 1/2 (96906) 343-0171-000 (AP) 1
53 642-2408-001 2 HARNESS,WIRING 1
P313-0045-000 2 NUT,PLAIN,HEX SST, 6-32 (77250) 313-0045-000 (AP) 4
310-0071-000 2 WASHER,LOCK SST, 0.151 ID X 0.239 OD (79807) (AP) 4
MS51957-30 2 SCREW,MACH SST, 6-32 X 1/2 (96906) 343-0171-000 (AP) 4
56 CK63AK103M 3 CAPACITOR,FXD CER DIEL, 10000PF, 20%, 500V (81349) 1
913-1188-000 C37
55  CK63AW103M 3 CAPACITOR,FXD CER DIEL, 10000PF, 20%Z, 500V (81349) 1
913-1188-000 C35
56 CK63AW103M 3 CAPACITOR,FXD CER DIEL, 10000PF, 20%, 500V (81349) 1
913-1188-000 C36
57  CK63AW103M 3 CAPACITOR,FXD CER DIEL, 10000PF, 20%, 500V (81349) 1
913-1188-000 €34
57A CK63AW103H 3 CAPACITOR,FXD CER DIEL, 10000PF, 20, 500V (81349) 1
913-1188-000 C38
578 CK63AW103M 3 CAPACITOR,FXD CER DIEL, 10000PF, 20%, 500V (81349) 1
913-1188-000 C39
58 403 3 TERMINAL,LUG (79963) 304-1089-000 1
59  353-18-10-001 3 TERMINAL STRIP (71785) 367-0018-000 T8l 1
60  MS51957-15 2 SCREW,MACH STL, 4-40 X 3/8 (96906) 343-0135-000 3
MS35338-135 2 WASHER,LOCK SST, 0.115 ID X 0.209 0D (96906) 3
310-0279-000 (AP)
MS35649-244 2 NUT,PLAIN,HEX SST, 4-40 (96906) 313-0043-000 (AP) 3
61  642-2407-001 2 HARNESS,WIRING 1
P313-0045-000 2 NUT,PLAIN,HEX SST, 6-32 (77250) 313-0045-000 (AP) 4
310-0071-000 2 WASHER,LOCK SST, 0.151 ID X 0.239 0D (79807) (AP) 4




parts list 523-0770726
GROUP ASSEMBLY PARTS LIST
FIG- £ UNITS| USABLE
ITEM PART NO g DESCRIPTION PER ON
z ASSY| CODE
1- MS51957-30 2 SCREW,MACH SST, 6-32 X 1/2 (96906) 343-0171-000 C(AP) 4
62  CK63AN103M 3 CAPACITOR,FXD CER DIEL, 10000PF, 20X, 500V (81349) 1
913-1188-000 C46
63  CK63IAWLO03M 3 CAPACITOR,FXD CER DIEL, 10000PF, 20¥, 500V (81349) 1
913-1188-000 C47
64  CK63AW103M 3 CAPACITOR,FXD CER DIEL, 1000GPF, 20%, 500V (81349) 1
913-1188-000 C45
65 CK63AW103M 3 CAPACITOR,FXD CER DIEL, l0000PF, 207, 500V (81349) 1
913-1188-000 C44
66  CK63AW1O03M I CAPACITOR,FXD CER DIEL, 10000PF, 20%, 500V (81349) 1
913-1188-000 C43
66A CK63IAW103M 3 CAPACITOR,FXD CER DIEL, 10000PF, 20%, 500V (81349) 1
$13-1188-000 C48
67 403 3 TERMINAL,LUG (79963) 304~1089-000 2
68  353-18-10-001 3 TERMINAL STRIP (71785) 367-0018-000 TB2 1
69  P500 2 BUTTON,PL PLSTC (28520) 308-0312-020 4 &,B
69  P500 2 BUTTON,PL PLSTC (28520) 308-0312-020 2 C,D,E
70 642-0022-000 2 PLATE, IDENT 14
70 642-0020-000 2 PLATE, IDENT 1 B,C,D,E
MS51957-11 2 SCREM,MACH STL, 4-40 X 1/8 (96906) 343-0131-000 (AP) 2
71 635-9699-001 2 PLATE,COVER L1
P313-0045-000 2 NUT,PLAIN,HEX SST, 6-32 (77250) 313-0045-000 (AP) 2
310-0071-000 2 WASHER,LOCK SST, 0.151 ID X 0.239 0D {79807) (AP) 2
MS51957-28 2 SCREM,MACH SST, 6-32 X 3/8 (96906) 343-0169-000 (AP) 2
72 634-8219-001 2 PLATE,COVER 1
M535649-244 2 NUT,PLAIN,HEX SST, 4-40 (96906) 313-0043-000 (AP) 2
M535338-135 2 WASHER,LOCK $ST, 0.115 ID X 0.209 OD (96906) 2
x 310-0279-000 (AP)
! MS51957-15 2 SCREW,MACH STL, 4-40 X 3/8 (96906) 343-0135-000 (AP) 2
73 M24308-26-1 2 SCREW ASSY (81349) 371-0062-000 10 A
73 M24308-26-1 2 SCREM ASSY (81349) 371-0062-000 6 B,C,D,E
7% NOT USED
75  P343-0311-000 2 SCREW,MACH NP BRS, 8-32 X 1/2 (77250) 343-0311-000 1
M535338-99 2 WASHER,SPRING CD PL BRZ, 0.168 ID X 0.293 0D (96906) 1
310-0098-000 (AP)
310-0057-000 2 WASHER,FLAT BRS, 0.172 ID X 0.375 0D (79807) (AP) 1
76  637-2712-001 2 RFI FILTER A24 (SEE FIG 6) 1
540-9006-003 2 POST,ELEC-MECH (AP) 2
MS51957-3 2 SCREW,MACH CD PL STL, 2-56 X 1/6 (96906) 4
343-0126-000 (AP)
MS35338-134% 2 WASHER,LOCK SST, 0.088 ID X 0.172 0D ($5906) 2
310-0275-000 (AP)
77 17250 2 CABLE ASSY,PHR (70903) 426-1034-010 1
78 637-9121-001 2 SUPFORT ' 1
P325-0051-000 2 SCREW,MACH STL, 10-32UNF-2A X 1/2 (77250) 2
325-0051-000 (AP)
79 637-9295-001 2 LABEL,FEATURE 1
80  280-2745-020 2 LABEL,PRESS SENS (12998) 1
1 81 637-1769-001 2 KIT,MAINTENANCE 1
82  AGC250-1 3 FUSE,CRTG (71400) 264-0721-060 (F1) 5
83  AGC250-2 I FUSE,CRTG (71400) 264-0723-000 (F1) 5
84 MS25237-327-15 3 LAMP,INCAND (96506) 262-1106-000 1
85 024-0057-000 3 KEY,SCH SCR (08664) 1
86  024-0058-000 3 KEY,SCH SCR (08664) 1
87 634-8177-001 2 CHASSIS 1

10

1 CAUTION USE PROPER AMP FUSE FOR CORRECT VOLTAGE.
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GROUP ASSEMBLY PARTS LIST

FIG. e UNITS| USABLE
ITEM PART NO i DESCRIPTION PER| ON
z ASSY| CODE
2- 634-8199-001 1 PANEL,FRONT A2 [ESDS] [SEE FIG 1-30 FOR NHAI REF A,B
634-8199-002 1 PANEL.FRONT A2 [ESDS] [SEE FIG 1-30 FOR NHAI REF C,D,E
1 623-9008-001 2 INSERT, HOUSEMARK 1
2 632-5201-001 2 HOLDER,INSERT 1
P313-0132-000 2 NUT,PLAIN,HEX SST, 4-40 (77250) 313-0132-000 (AP) 2
MS51959-12 2 SCREW,MACH SST, 4-40 X 3/16 (96906) 342-0043-000 (AP) 2
3 RB67-1DCML 2 KNOB,RING SKRTD (86797) 281-0650-010 1
P313-0064-000 2 NUT,PLAIN,HEX SST, 3/8-32 (77250) 313-0064-000 (AP) 1
4 280551BF1 2 SWITCH,RTRY (76854) 259-7201-230 A251 1
5  RB67-1DCHML 2 KNOB,RING SKRTD (86797) 281-0650-010 1
P313-0064-000 2 NUT,PLAIN,HEX SST, 3/8-32 (77250) 313-0064-000 (AP) 1
6  280442BF1 2 SWITCH,RTRY (76854) 259-7201-080 A252 1
7 RB67-1DCML 2 KNOB,RING SKRTD (86797) 281-0650-010 1
P313-00646-000 2 NUT,PLAIN,HEX SST, 3/8-32 (77250) 313-0064-000 (AP) 1
8  280430BF1 2 SWITCH,RTRY (76854) 259-7201-070 A2S3 1
9 7103P3PDOV4OB 2 SWITCH,TGL (09353) 266-5415-120 A254 1
10 7103P3PD9V40B 2 SWITCH,TGL (09353) 266-5415-120 A2S5 1
11 7203P3FDOV4OB 2 SWITCH,TGL (09353) 266-5415-150 A256 1
12 7103P3PD9V40B 2 SWITCH,TGL (09353) 266-5615-120 A257 1
13 7101P3PD9V40B 2 SWITCH,TGL (09353) 266-5415-130 A258 1
14 7101P3PD9V40B 2 SWITCH,TGL (09353) 266-5415-130 A2S9 1
15  7207P3PDOV4OB 2 SWITCH,TGL (09353) 266-5415-170 A2512 1
16  RB67-1DCML 2 KNOB,RING SKRTD (86797) 281-0650-010 1
P313-0064-000 2 NUT,PLAIN,HEX SST, 3/8-32 (77250} 313-0064-000 (AP) 1
17  2805458F1 2 SWITCH,RTRY (76854) 259-7201-220 A2510 1
18  RB67-1-OML9 2 KNO3,CONCENTRIC (86797) 281-0650-030 1
P313-0064-000 2 NUT,PLAIN,HEX SST, 3/8-32 (77250) 313-0064-000 (AP) 1
19  259-8017-040 2 SWITCH,RTRY (71590) A2S11 1
20 CK63AW103M 2 CAPACITOR,FXD CER DIEL, 10000PF, 20%, 500V (81349) 1
913-1188-000 A2C2
21 M64l-6-1 2 JACK,TEL (81349) 358-1040-000 A2J2 1
22 CK63AMLO3M 2 CAPACITOR,FXD CER DIEL, 10000PF, 20Z, 500V (81349) 1
913-1188-000 A2C3
23 CK63AW103M 2 CAPACITOR,FXD CER DIEL, 10000PF, 20%, 500V (81349) 1
913-1188-000 A2C4
26 M641-5-1 2 JACK,TEL (81349) 358-1050-000 A2J3 1
25  CK63AWLO3M 2 CAPACITOR,FXD CER DIEL, 1000CPF, 20%, 500V (81349) 1
913-1188-000 A2C1
26 M641-6-1 2 JACK,TEL (81349) 358-1040-000 A2J1 1
27 60618-1 2 PIN CONTACT (00779) 372-5884-200 4
28  1-480426-0 2 HOUSING,PIN (00779) 372-5684-480 A2P1 1
29 NOT USED
30 MS25036-144 2 TERMINAL,LUG (96906) 304-1251-000 7
P313-0051-000 2 NUT,PLAIN,HEX NP BRS, 4-40 (77250) 313-0051-000 (AP) 5
MS35338-135 2 WASHER,LOCK SST, 0.115 ID X 0.209 0D (96906) 3
310-0279-000 (AP)
310-6340-000 2 WASHER,FLAT SST, 0.125 ID X 0.281 OD (79807) (AP) 2
P343-0285-000 2 SCREW,MACH NP BRS, 4-40 X 1/4 (77250) 343-0285-000 1
(AP)
MS51957-188 2 SCREW,MACH SST, 4-40 X 5/8 (96906) 343-0024-000 (AP) 2
31 637-1779-001 2 BLOCK,INSULATOR 1
32 635-9614-001 2 BRACKET,LIGHT 1
33 MS25237-327-15 2 LAMP,INCAND (96906) 262-1106-000 A2DS1 1
34 MS25237-327-15 2 LAMP,INCAND (96906) 262-1106-000 A2DS2 1
35 7521 2 METER,DC AMP 45 OHMS RES (65092) 450-0151-010 A2M1 1
340-1010-000 2 SPRING,HELICAL (91314) (AP FOR 31-35) 1
P343-0291-000 2 SCREW,MACH NP BRS, 4-40 X 3/4 (77250) 343-0251-000 3
(AP FOR 31-35)
35A 634-8289-001 2 CABLE,FREQUENCY DISPLAY A2Wl 1 CDyE
36 637-1781-006 2 FREGUENCY DISPLAY A2AS [ESDS] 1 C,D,E
37 637-1546-001 2 BRACKET 2 C,D,E
MS51957-38 2 SCREW,MACH SST, 2-56 X 1/4 (96906) 343-0072-000 (AP) 8 C,D,E

13
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FIG- 5 UNITS| USABLE
ITEM PART NO i DESCRIPTION PER| ON
2 ASSY| CODE
2-  MS35338-134 2 WASHER,LOCK SST, 0.088 ID X 0.172 0D (96906) 4 C,D,E
310-0275-000 (AP)
310-6340-000 2 WASHER,FLAT SST, 0.125 ID X 0.281 0D (79807) (AP) 4 C,D,E

38 F1-15H4 2 BUTTON,PUSH (31918) 266-7508-210 1

39 NE15F01-0003-00 2 SWITCH,PUSH (31918) 266-7524-010 A2S15 1
MS51957-38 2 SCREW,MACH SST, 2-56 X 1/4 (96906) 343-0072-000 (AP) 4
MS35338-134 2 WASHER,LOCK SST, 0.088 ID X 0.172 0D (96906) 4

310-0275-000 (AP)
540-9006-003 2 POST,HEX (AP) 2

40 540-9096-003 2 POST,HEX 3
MS51957-38 2 SCREW,MACH SST, 2-56 X 1/4 (96906) 343-0072-000 (AP) 6
MS35338-134 2 WASHER,LOCK SST, 0.088 ID X 0.172 0D (96906) 3

310-0275-000 (AP)

41  635-9601-001 2 BAR,EDGE 1
MS51957-13B 2 SCREM,MACH SST, 4-40 X 1/4 (96906) 343-0019-000 (AP) 8
M535338-135 2 WASHER,LOCK SST, 0.115 ID X 0.205 0D (96906) 8

310-0279-000 (AP)

42 635-9615-001 2 SUPPORT,PANEL 1
MS51957-138 2 SCREW,MACH SST, 4-40 X 1/4 (96906) 343-0019-000 (AP) 4
MS35338-135 2 WASHER,LOCK SST, 0.115 ID X 0.209 0D (96906) 4

310-0279-000 (AP)

43 634-8189-001 2 OVERLAY,LOMER 1

44 NOT USED

45  635-9625-006 2 OVERLAY,UPPER 1

46  635-9603-001 2 PANEL,SWITCH 1

47  638-6597-001 2 BOARD,MOUNTING A2A2 (SEE FIG 3) 1

48  635-0830-001 2 FREQUENCY SWITCHEOARD A2A3 1
MS35649-224 2 NUT,PLAIN,HEX SST, 2-56 (96906) 313-0037-000 (AP) 4
MS35338-134 2 WASHER,LOCK SST, 0.088 I0 X 0.172 0D (96906) 4

310-0275-000 (AP)
MS51957-5B 2 SCREW,MACH SST, 2-56 X 3/8 (96906) 343-0674-000 (AP) 4

49 635-9696-001 2 PLATE,FILLER 1 A.B

49 634-8273-001 2 PLATE,FILLER 1 CiD,E
MS35649-224 2 NUT,PLAIN,HEX SST, 2-56 (96906) 313-0037-000 (AP) 5 A.B
MS35649-224 2 NUT,PLAIN,HEX SST, 2-56 (96906) 313-0037-000 (AP) 4 C,D,E
MS35338-134 2 WASHER,LOCK SST, 0.088 ID X 0.172 0D (96906) 5 A)B

310-0275-000 (AP)
MS35338-134 2 WASHER,LOCK SST, 0.088 ID X 0.172 0D (56906) 4 C,D,E
310-0275-000 (AP)
MS51957-58 2 SCREW,MACH SST, 2-56 X 3/8 (96906) 343-0674-000 (AP) 5 A,B
MS51957-58 2 SCREM,MACH SST, 2-56 X 3/8 (96906) 343-0674-000 (AP) 4 C,D,E

50  635-0825-012 2 LED STATUS DISPLAY A241 1
MS51957-38 2 SCREMW,MACH SST, 2-56 X 1/4 (96906) 343-0072-000 (AP) 8
MS35338-134 2 WASHER,LOCK SST, 0.088 ID X 0.172 0D (96906) 4

310-0275-000 (AP)
540-9006-003 2 POST,ELEC-MECH (AP) 4

51  635-9602-001 2 GRILL,SPEAKER 1

52 637-1547-001 2 BAFFLE,SPEAKER 1
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FIG- & UNITS| USABLE
ITEM PART NO r DESCRIPTION PER| ON
2 ASSY| CODE
3- 638-6597-001 1 BOARD, MOUNTING A2A2 (SEE FIG 2-47 FOR NHA) REF
1 RCRO7G271KS 2 RESISTOR,FXD CMPSN, 270 OHMS, 107, 1/4W (51349) 1
745-0728-000 A2A2R10
2 1N4454GE 2 SEMICOND DEVICE (03508) 353-3644-010 A2A2CR17 1
3 RCRO76271KS 2 RESISTOR,FXD CMPSN, 270 OHMS, 10X, 1/4H (81349) 1
745-0728-000 A2A2R9
& 1NGGBGGE 2 SEMICOND DEVICE (03508) 353-3644-010 A2A2CR16 1
5  RCRO7GLO5KS 2 RESISTOR,FXD CMPSH, IMEGO, 10%, 1/4W (81349) 1
745-0857-000 A2A2R19
6  RCRO7GLO4KS 2 RESISTOR,FXD CMPSN, 0.10MEGO, 10%Z, 1/4M (81349) 1

7 87478-4
8 1N4454GE
9 1N4454GE
10 1N4454GE
11 1N4454GE
12 1N4454GE
13 1N4454GE
14 87478-8
15 1N4454GE
16 1N4454GE
17 1N4454GE
18 1N4454GE
19  1N44G54GE
20 1N4454GE
21 1N44546GE
22 1NG454GE
23 1N%4546GE
24 1N4454GE
25 1N4454GE
26 1N44546GE
27 RN55D16RGF

28  RN55D1540F
29 RCRO7G271KS
30 RCRO7G271KS
31 1N4454GE

32 1NG454GE

33 1N44546GE

34 1N4454GE

35 RCRO7G271KS

36 ING454GE
37 RCRO7GZ271KS

38 1N4G454GE
39 RCRO7G271KS

40 RCRO7G271KS
41 RCRO7G6271KS
42 RCRO7G223KS
43  RCRO7G271KS
44  RCRO76271KS

45 RCR07G6223KS

16

PPN

n n

[ n n [3+] [ M ne NP DN N n

n

n

745-0821-000 A2A2R20
HOUSING,CONN,EL (00779)
SEMICOND DEVICE (03508}
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508}
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508}
HOUSING,CONN,EL (00779)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
RESISTOR,FXD FILM, 16.9

705-0911-000 A2A2R21
RESISTOR,FXD FILM,

705-0957-000 A2A2R1
RESISTOR,FXD CMPSN, 270

745-0728-000 A2A2R11
RESISTOR,FXD CMPSN, 270

745-0728-000 AZA2R12
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
SEMICOND DEVICE (03508)
RESISTOR,FXD CMPSN, 270

745-0728-000 A2A2R2
SEMICOND DEVICE (03508)
RESISTOR,FXD CHPSN, 270

745-0728-000 A2A2R3
SEMICOND "DEVICE (03508)
RESISTOR,FXD CHPSN, 270

745-0728~000 A2A2R15
RESISTOR,FXD CMPSN, 270

745-0728-000 A2A2R4
RESISTOR,FXD CMPSN, 270

745-0728-000 A2AZR5
RESISTOR,FXD CMPSN,

745-0797-000 A2A2R14
RESISTOR,FXD CHPSN, 270

745-0728-000 A2A2Ré
RESISTOR,FXD CHMPSN, 270

745-0728-000 A2AZR7
RESISTCR,FXD CMPSN,

745-0797~000 A2A2RS

22K,

22K,

372-0043-410 A2A2J1
353-3644-010 A2A2CR15
353-3644-010 A2A2CR14
353-3644-010 A2A2CR13
353-3644-010 A2A2CR12
353-3644-010 AZ2A2CRI11
353-3644-010 A2A2CR10
372-0043-530 AzA2J2
353-3644-010 AZAZCRY
353-3644-010 A2A2CRS
353-3644-010 A2A2CRé
353-3644-010 A2A2CR5
353-3644-010 A2AZCR4G
353-3644-010 A2A2CR26
353-3644-010 A2A2CR2E
353-3644-010 A2A2CR28
353-3544-010 A2A2CR29
353-3644-010 AZACCR3
353-3644-010 A2A2CR2
353-3644-010 A2A2CR1
OHMS, 17, 1/8W (81349)

154 GHMS, 1%, 1/8W (81349)

OHMS, 10Z, 1/4H (81349)

OHMS, 10X, 1/4H (81349)
353-3644-010 AZA2CR30
353-3644-010 A2A2CR31
353-3644-010 A2A2CR24
353-3644-010 A2A2CR27

OHMS, 107, 1/4W (81349)

353-3644-010 A2A2CR7
OHMS, 107, 1/4K (81349)

353-3644-010 A2A2CR19
OHMS, 107, 1/6W (81349)

OHMS, 10%, 1/4W (81349)

OHMS, 107, 1/4W (81349)

107, 1/4W (81349)

OHMS, 10%Z, 1/64W (81349)

OHMS, 107, 1/4W (81349)

10%, 1/4H (81349)

[ N N T S N S S S R E  a a

- e

= b
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Synthesizer, Chassis A27
Figure 4
FIG- £ UNITS| USABLE
ITEM PART NO a DESCRIPTION PER ON
z ASSY| CODE
4- 634-8201-001 1 CHASSIS, SYNTHESIZER A27 (SEE FIG 1-33 FOR NHA) REF
1 634-8186-001 2 COVER,BOTTOM 1
MS51957-3 2 SCREW,MACH CD PL STL, 2-56 X 1/4¢ (96906) 6
343-0124-000 (AP)
MS35338-134 2 WASHER,LOCK SST, 0.088 ID X 0.172 0D (96%06) 6
310-0275-000 (AP)
2 623-1379-001 2 BUSHING 1
3 637-1526-003 2, CABLE ASSY, RF COAXIAL 1
4007-4HT 2 TERMINAL,LUG (77147) 304-0015-000 (AP) 1
4 52-312-9040 3 CONNECTOR,RCPT ELEC (98291) 357-7207-220 A27J45 1
5 52-312-9040 3 CONNECTOR,RCPT ELEC (98291) 357-7207-220 A27J28 1
6 RG178BU 3 CABLE,RF (81349) 425-1538-000 AR
7 637-1529-001 2 CABLE ASSY, RF COAXIAL 1
8 52-312-909%94 3 JACK,RA,BLKHD (98291) 357-7207-320 A27J39 1
9 RG178BU 3 CABLE,RF (81349) 425-1538-000 AR
10 637-1529-001 2 CABLE ASSY, RF COAXIAL 1
11 52-312-9094 3 JACK,RA,BLKHD (98291) 357-7207-320 A27J34 1
12 RG178BU 3 CABLE,RF (81349) 425-1538-000 AR
13 623~1379~-001 2 BUSHING 1
14 637-1526-006 2 CABLE ASSY,RF COAXIAL 1

17



parts list 523-0770726

GROUP ASSEMBLY PARTS LIST

18

FIG. 5 UNITS| USABLE
ITEM PART NO n DESCRIPTION PER| ON
2 ASSY| CODE
4-15  52-312-9040 3 COMMECTOR,RCPT ELEC (98291) 357-7207-220 A27432 1
16  52-312-9040 3 CONNECTOR,RCPT ELEC (98291) 357-7207-220 A27J44 1
17 RG178RU 3 CABLE,RF (81349) 425-1533-000 AR
18 637-1529-001 2 CABLE ASSY, RF COAXIAL 1
19 52-312-909 3 JACK,RA,BLKHD (98291) 357-7207-320 A27J55 1
20  RG178BU 3 CABLE,RF (81349) 425-1538-000 AR
21 637-1529-001 2 CABLE ASSY, RF COAXIAL 1
22 52-312-9094 3 JACK,RA,BLKHD (98291) 357-7207-320 A27J54 1
23 425-1528-000 3 CABLE,SP,ELEC (71124) AR
26 623-1379-001 2 BUSHING 1
25  637-1526-003 2 CABLE ASSY, RF COAXIAL 1
26  52-312-9040 3 CONNECTOR,RCPT ELEC (98291) 357-7207-220 A27J43 1
27  52-312-9040 3 CONNECTOR,RCPT ELEC (98291) 357-7207-220 A27J24 1
28 425-1528-000 3 CABLE,SP,ELEC (71124) AR
29 7-50-60 2 GROMMET,RBR (77969) 201-0088-000 2
30 638-6973-001 2 SIDEBOARD, SYNTHESIZER (SEE FIG 5) 1
P313-0156-00 2 NUT,PLAIN,HEX NP BRS, 4-40 (77250) 313-0156-000 (AP) 22
MS35338-97 2 WASHER,SPRING CD PL BRZ, 0.115 ID X 0.209 0D (96906) 22
310-0095-000 (AP)
DIE845 2 WASHER,FLAT SST, 0.119 ID X 0.218 OD (72606) 22
310-0460-000 (AP)
P343-0289-000 2 SCREW,MACH NP BRS, 4-40 X 1/2 (77250} 343-0289-000 22
(AP)
31 634-8178-001 2 CHASSIS,PRSD 1
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FIG- c UNITS| USABLE
ITEM PART NO iy DESCRIPTION PER ON
z ASSY| CODE
5- 638-6973-001 1 SIDEBOARD, SYNTHESIZER P/O A27 (SEE FIG 4-30 FOR NHA) REF
1l HS75089~-11 2 COIL,RF 100UH (96%06) 260-2715-370 A27L44 1
2 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L42 1l
3 MS$75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L43 1
4 199D336X00100B1 2 CAPACITOR,FXD TNTLM ELCTLT, I3UF, 20%, 10V (56289) 1
184-6102-090 A27C1
5 CD5FY151J0 2 CAPACITOR,FXD MICA DIEL, 1B50PF, 5Z, 50V (93790) 1
912-4141-400 A27Cl2
6 CD5FY151J0 2 CAPACITOR,FXD MICA DIEL, 150PF, 5/, 50V (937%0) 1l
912-4141-400 A27Cl1l1
7 199D336X00100B1 2 CAPACITOR,FXD TNTLM ELCTLT, 33UF, 207, 10V (56289) 1
184-9102-090 A27C5H
8 CDSFY15140 2 CAPACITOR,FXD MICA DIEL, 150PF, 57, 50V (93750) 1
912-4141-400 A27C10
9 199D336X0010DB1 2 CAPACITOR,FXD TNTLM ELCTLT, 33UF, 207, 10V (56289) 1
184-9102-090 A27C4
10 CD5FY151J0 2 CAPACITOR,FXD MICA DIEL, 150PF, 5%, 5OV (93790) 1
912-4141-400 A27C9
11 195D0336X00100B1 2 CAPACITOR,FXD TNTLHM ELCTLT, 33UF, 207, 10V (56289) 1
184-9102-090 A27C3
12 CD5FY151J0 2 CAPACITOR,FXD MICA DIEL, 150PF, 5%, 50V (93790) 1
912-4141-400 A27C8
13 CD5FY151J0 2 CAPACITOR,FXD MICA DIEL, 150PF, 5%, 50V (93790) 1
$12-4141-400 A27C7
14 199D336X0010DB1 2 CAPACITCR,FXD TNTLM ELCTLT, I3UF, 207, 10V (56289) 1l
184-9102-090 A27C2
15 19501009 2 CAPACITOR,FXD TNTLM ELCTLT, 33UF, 207, 25V (56289) 1
184-9102-260 A27C13
16 1990475X00350E3 2 CAPACITOR,FXD TNTLM ELCTLT, 4.7UF, 207, 35V (56289) 1
184-9102-830 A27Cé
17 199D336X00100B1 2 CAPACITOR,FXD TNTLM ELCTLY, 33UF, 20%, 10V (56289) 1
184-9102-050 A27Cl4
18 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L1 1
19 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A2712 1
20 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L3 1l
21 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27LG 1
22 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L5 1
23 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L6 1
24 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L7 1
143 M575085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L8 1
26 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L9 1
27 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L10 1
28 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L11 1
29 MS75085-07 2 COIL,RF 100WH (96906) 240-2047-000 A27L12 1
30 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L13 1
31 M575085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L14 1
32 MS75085-07 2 COIL,RF 100UH (96906) 240~-2047-000 A27L15 1
33 MS75085-07 2 COIL,RF 100UH (96506) 240-2047-000 A27L1é 1
34 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L17 1
35 M575085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L18 1
36 MS75085-07 2 COIL,RF 100UH (96506) 2640-2047-000 A27L19 1l
37 MS575085-07 2 COIL,RF 100UH (96906) 240-2047-000 A271L20 1
38 MS75085-07 2 COIL,RF 100UH (56906) 240-2047-000 A27121 1
39 M575085-07 2 COIL,RF 1O00UH (96906) 240-2047-000 A27L22 1
40 MS75085-07 2 COIL,RF 100UH (%6506) 240-2047-000 A27L23 1
41 MS75085-07 2 COIL,RF 100UH (96%06) 240-2047-000 A27L24 1
42 MS75085-07 2 COIL,RF 100UH (96906} 240-2047-000 A27L25 1
43 M575085-07 2 COIL,RF 100UH (96506) 240-2047-000 A27L26 1
44 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L27 1
45 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27128 1
46 MS$75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27i29 1
47 MS75085-07 2 COIL,RF 100UH (96506) 240-2047-000 A27L30 1
48 MS75085-07 2 COIL,RF 100UH (96986) 240-2047-000 A27L31 1
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FIG- = UNITS| USABLE
ITEM PART NO a DESCRIPTION PER| ON
g ASSY| CODE
5-49 M575085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L32 1
50 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L33 1
51 HS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L34 1
52 MS75085-07 2 COIL,RF 100UH (96506) 240-2047-000 A27L35 1
53  MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L36 1
54 MS75085-07 2 COIL,RF 100UH (965906) 2640-2047-000 A27L37 1
55 MS75085-07 2 COTL,RF 100UH (96906) 240-2047-000 A27L38 1
56 M575085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L39 1
57 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L40 1
58 M575085-07 2 COIL,RF 100UH (96906) 240-2047-000 A27L41 1
59  87478-8 2 HOUSING,CONN,EL (00779) 372-0043-530 A27J11 1
60  3VN10-1CDD3 2 CONNECTOR,RCPT ELEC (05574) 372-7086-010 A27J10 1
61  3VN10-1CDD3 2 CONNECTOR,RCPT ELEC (05574) 372-7086-010 A27J9 1
62  3VN10-1CDD3 2 CONNECTOR,RCPT ELEC (05574) 372~7086-010 A27J8 1
63  3VN10O-1CDD3 2 CONNECTOR,RCPT ELEC (05574} 372-7086-010 A27J7 1
64  3VN10-1CDD3 2 CONNECTOR,RCPT ELEC (055764) 372-7086-010 A27J6 1
65  3VN10-1CDD3 2 CONNECTOR,RCPT ELEC (05574) 372-7086-010 A27J5 1
66  3VN10-1CDD3 2 CONNECTOR,RCPT ELEC (05574) 372-7086-010 A27J4 1
67  3VN10-1CDD3 2 CONMNECTOR,RCPT ELEC (05574) 372-7086-010 A27J3 1
68  3IVN10-1CDD3 2 CONNECTOR,RCPT ELEC (05574) 372-7086-010 A27J2 1
69  3VN10-1CDD3 2 CONNECTOR,RCPT ELEC (05574) 372-7086-019 A27J1 1
70  091-0071-000 2 CONNECTOR,RCPT ELEC (05574) 372-7600-270 10
71 372-2601-012 2 CONTACT,ELEC 8
72 M153SBRTTIN 2 EYELET,MTLC COP, 0.047 BIA X 0.085 (23730) 8

307-1270~-000
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parts list 523-0770726

GROUP ASSEMBLY PARTS LIST

FIG- c UNITS{ USABLE
TEM PART NO @ DESCRIPTION PER| ON
z ASSY| CODE
6- 637-2712-001 1 RFI FILTER A24 (SEE FIG 1-76 FOR NHA) REF
1 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L25 1
2 MS575085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L23 1
3 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24Ll21 1
4  MS575085-07 > COIL,RF 1G60UH (96906} 2640-2047-000 A24L19 1
5§  MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A2GL17 1
6  MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L15 1
7 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L13 1
8  MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A264L11 1
9  MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L9 1
10 MS75085-07 2 COIL,RF 100UH (96906) 260-2047-000 A24L7 1
11 HS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L6 1
12 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L6G 1
13 MS75085-07 2 COIL,RF 100UH (96906} 240-2047-000 A24L10 1
14 MS575085-07 2 COIL,RF 100UH (96906} 240-2047-000 A24L2 1
15  DCU37PBB 2 CONNECTOR,PLUG ELEC (71468) 371-0385-090 A24J15 1
16  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP80%Z, 100V 1
(12294) 913-3680-000 A24Cl4
17  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP80%Z, 100V 1
(12294) 913-3630-000 A24C15
18 805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP80Z, 100V 1
(122941 913-3680-000 A24C13
19  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20xP80%Z, 100V 1
(12294) 913-3680-000 A24C11
20  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M207ZP80%, 100V 1
(12294) 913-3680-000 A24C9
21  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP80Z, 100V 1
(12294) 913-3680-000 A24C2
22 805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP80Z, 100V 1
(12294) 913-3680-000 A24C7
23 805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M207P80%, 100V 1
(12294) 913-3680-000 A24C3
24 805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP80Z, 100V 1
{12294) 913-3680-000 A24C10
25  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20XP80Z, 100V 1
{12294) 913-3680-000 A24C12
26  B805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZPS0Z, 100V 1
(12294) 913-3680-000 A24C4
27  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP80Z, 100V 1
(12294) 913-3680-000 A24C3
28  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.0lUF, M20%P807Z, 100V 1
(12294) 913-3680-000 A24C6é
29  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP80Z, 100V 1
(12294) 913-3680-000 A24C5
30 805-016X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP30Z, 100V 1
(12294) 913-3680-000 A24Cl
31 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L1 1
32 MS75085-07 2 COIL,RF 100UH ($6506) 2G40-2047-000 A24L3 1
33 637-9313-001 2 RIEBON CABLE A24J46 1
3G MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L5 1
35 MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L8 1
36 MS75085-07 2 COIL,RF 100UH (96906) 2460-2047-000 A24L27 1
37  MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L12 1
38 MS75085-07 2 COIL,RF 100UH (96906) 249-2047-000 A24L14 1
39 MS75085-07 2 COIL,RF 100UH (96936) 250-2047-000 A24L16 1
40  MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L18 1
41 MS75085-07 2 COIL,RF 10CUH (96906) 240-2047-000,A24L20 1
42  MS75085-07 2 COIL,RF 100UH (96906) 260-2047-000 A24L22 1
43 MS575085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L24 1
4G MS75085-07 2 COIL,RF 100UH (96996) 260-2047-000 A24L26 1
45 MS75085-07 2 COIL,RF 100UH (96906) 240-20647-000 A24L28 1
46  HS75085-07 2 COIL,RF 100UH (96906} 240-2047-000 A24L30 1
47 MS575085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24L32 1
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GROUP ASSEMBLY PARTS LIST

FIG- e UNITS| USABLE
ITEM PART NO g DESCRIPTION PER ON
z ASSY| CODE

6-68  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20%P80Z, 100V 1
(12294) 913-3680-000 A24C32

49  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP80Z, 100V 1
(12294) 913-3680-000 A24C33

50  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M202ZP80%, 100V 1
{12294) 913-3680-000 A24C28

51  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP80Z, 100V 1
(12294) 913-3680-000 A24C29

52  805-014X5V0103Z 2 CAPACITCR,FXD CER DIEL, 0.01UF, M207P80Z, 100V 1
{12294) 913-3680-000 A24C30

53  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M207%P80Z, 100V 1
(12294) 913-2680-000 A24C20

54  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M207P80%Z, 100V 1
(12294) 913-3680-000 A24C22

55  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP80Z, 100V 1
(12294} 913-3680-000 A24C24

56  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20%P80Z, 100V 1
(12294) 913-3680-000 A24C18

57  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.0lUF, M20ZP30%Z, 100V 1
(12294) 913-3680-000 A24Cl6

58  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.0lUF, M207P80%, 100V 1
(12294) 913-2680-000 A24C31

59  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M20ZP80Z, 100V 1
(12294) 913-3680-000 A24C26

60  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.0lUF, M20%P80Z, 100V 1
(12294) 913-3680-000 A24C27

61  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.0lUF, M207P80Z, 100V 1
(12294) 913-3680-000 A24C25

62  B805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.0lUF, M20XP80Z, 100V 1
(12294) 913-3680-000 A24C23

63  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.01UF, M207ZP80X, 100V 1
(12294) 913-3680-000 A24C21

64  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.0lUF, M202P80XZ, 100V 1
(12294) 913-3680-000 A24C17

65  805-014X5V0103Z 2 CAPACITOR,FXD CER DIEL, 0.0lUF, M20ZP80X, 100V 1
(12294) 913-3680-000 A24C19

66  MS75085-07 2 COIL,RF 100UH (56906) 240-2047-000 A24L33 1

67  M575085-07 2 COIL,RF 100UH (96906} 240-2047-000 A24L31 1

68  MS75085-07 2 COIL,RF 100UH (96906) 240-2047-000 A24129 1

69  DCU37PBF 2 CONNECTOR,PLUG ELEC (71468) 371-0385-090 A24J16 1

70 G007-4HT 2 TERMINAL,LUG (77147) 304-0015-000 2




3. NUMERICAL INDEX

parts list 523-0770726

FIG- TTL FIG- TTL
PART NUMBER ITEM REQ PART NUMBER ITEM REQ

AGC250-1 1-82 5 M835649-244 1-27
AGC250-2 1-83 5 1-40
CDSFY151J0 5-5 1-52

5-6 1-60

5-8 1-72 15

5-10 M535650-304 1-29 4

5-12 MS551957-11 1-7¢0 2

5-13 6 MS51957-13 1-27
CK63AW103M 1-54 1-27

1-55 1-36 64

1-56 MS51957-13B 2-41

1-57 2-42 12

1-57A MS51957-15 1-60

1-578 1-72 5

1-62 MS51957-18B 2-30 2

1-63 MS51957-28 1-3

1-64 1-33

1-65 1-71 23

1-66 MS51957-29 1-41

1-66A 1-51 8

2-20 MS51957-3 1-17

2-22 1-76

2-23 4-1 15

2-25 13 MS51957-3B 2-37
DCU37pPBB 6-15 1 2-39
DCU37PBF 6-69 1 2-40
DIES4S 4-30 22 2-50 26
F1-15HG 2-38 1 MS51957-30 1-3
MS525036-144 2-30 7 1-52
MS25237-327-15 1-84 1-53

2-33 1-61 11

2-34 3 MS51957-5B 2-48
MS35338-134 1-17 2-49

1-76 2-49 13

2-37 MS51958-61 1-51 2

2-39 MS51959-12 2-2 2

2-40 MS75085-07 5-2

2-48 5-3

2-49 5-18

2-49 5-19

2-50 5-20

4-1 41 5-21
MS35338-135 1-27 5-22

1-36 5-23

1-52 5-24

1-60 5-25

1-72 5-26

2-30 5-27

2-41 5-28

2-42 45 5-29
MS35338-138 1-29 4 5-30
MS35338-97 4-30 22 5-31
M535338-99 1-75 1 5-32
MS35649-224 2-48 5-33

2-49 5-34

2-49 13 5-35
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NUMERICAL INDEX

FIG- T FIG- TTL
PART NUMBER ITEM AEQ PART NUMBER ITEM REQ
MS75085-07 5-36 M641-6-1 2-26 2
5-37 NE15F01-0003-00 2-39 1
5-38 P312-0116-000 1-29 4
5-39 P313-0045-000 1-33
5-40 1-41
5-41 1-53
5-42 1-61
5-43 1-71 17
5-44 P313-0051-000 2-30 5
5-45 P313-0064-000 2-3
5-46 2-5
5-47 2-7
5-48 2-16
5-49 2-18 5
5-50 P313-0132-000 2-2 2
5-51 P313-0156-00 4-30 22
5-52 P325-0051-000 1-78 2
5-53 P343-0285-000 2-30 1
5-564 P343-0289-000 4-30 22
5-55 P343-0291-000 2-35 3
5-56 P343-0311-000 1-75 1
5-57 P500 1-69
5-58 1-69 6
6-1 RB67-1-0ML9 2-18 1
6-2 RB67-1DCHL 2-3
6-3 2-5
6-4 2-7
6-5 2-16 4
6-6 RCRO7G104KS 3-6 1
6-7 RCRO7G105KS 3-5 1
6-8 RCRO76223KS 3-42
6-9 3-45 2
6-10 RCRO76271KS 3-1
6-11 3-3
6-12 3-29
6-13 3-30
6-14 3-35
6-31 3-37
6-32 3-39
6-34 3-40
6-35 3-41
6-36 3-43
6-37 3-44 11
6-38 RG178BU 1-39 AR
6-39 1-45 AR
6-40 4-6 AR
6-41 4-9 AR
6-42 4-12 AR
6-43 4-17 AR
6-44 4-20 AR
6-45 RN55D1540F 3-28 1
6-46 RN55D16R9F 3-27 1
6-47 024-0057-000 1-85 1
6-66 0264-0058-000 1-86 1
6-67 025-0250 1-32 8
6-68 76 055-905-0069 1-46 2
MS75089-11 5-1 1 091-0071-000 5-70 10
M153SBRTTIN 5-72 8 1-480426-0 2-28 1
M24308-26-1 1-73 1N4454GE 3-2
1-73 16 3-4
M39012-25-0006 1-41 1 3-8
M641-5-1 2-24 1 3-9
M641-6-1 2-21 3-10
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FIG- TTL FIG- TTL
PART NUMBER ITEM REQ PART NUMBER ITEM REQ

1NG454GE 3-11 240-2047-000 5-34

3-12 5-35

3-13 5-36

3-15 5-37

3-16 5-38

3-17 5-39

3-18 5-490

3-19 5-41

3-20 5-42

3-21 5-43

3-22 5-44

3-23 5-45

3-24 5-46

3-25 5-47

3-26 5-48

3-31 5-49

3-32 5-50

3-33 5-51

3-34 5-52

3-36 5-53

3-38 26 5-54
115-0260-003 1-35 4 5-55
12-956 1-49 AR 5-56
150-0810-040 1-28 16 5-57
150-0873-010 1-32 8 5-58
150-1012-030 1-35 4 6-1
17250 1-77 1 6-2
1864-9102-090 5-4 6-3

5-7 6-6G

5-9 6-5

5-11 6-6

5-14 6-7

5-17 6 6-8
184-9102-260 5-15 1 6-9
1864-9102-830 5-16 1 6-10
19901009 5-15 1 6-11
199D336X00100B1 5-4 6-12

5-7 6~13

5-9 6-14

5-11 6-31

5-14 6-32

5-17 6 6-34%
199D475X0035DE3 5-16 1 6-35
201-0088-000 4-29 2 6-36
23071-4 1-28 16 6-37
240-2047-000 5-2 6-38

5-3 6-39

5-18 6-40

5-19 6-41

5-20 6-42

5-21 6-43

5-22 6-64

5-23 6-45

5-264 6-46

5-25 6-647

5-26 6-66

5-27 6-67

5-28 6-68 76

5-29 240-2715-370 5-1 1

5-30 259-7201-070 2-8 1

5-31 259-7201-060 2-6 1

5-32 259-7201-220 2-17 1

5-33 259-7201-230 2-6 1
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NUMERICAL INDEX

PART NUMBER iy RES PART NUMBER iy AEG
259-8017-040 2-19 1 310-0279-000 1-27
262-1106-000 1-84 1-36

2-33 1-52

2-34 3 1-60
264-0721-000 1-82 5 1-72
264-0723-000 1-83 5 2-30
266-5415-120 2-9 2-61

2-10 2-42 45

2-12 3 310-0284-000 1-29 4
266-5615-130 2-13 310-0460-000 4-30 22

2-14 2 310-6340-000 1-36
266-5415-150 2-11 1 1-40
266-5415-170 2-15 1 1-41
266-7508-210 2-38 1 2-30
266-7524-010 2-39 1 2-37 16
280-1368-350 1-1 1 312-0116-000 1-29 4
280-2745-020 1-80 1 313-0019-000 1-29 4
280430BF1 2-8 1 313-0037-000 2-48
280442BF1 2-6 1 2-49
280545BF1 2-17 1 2-49 13
2805518F1 2-4 1 313-0043-000 1-27
281-0650-010 2-3 1-40

2-5 1-52

2-7 1-60

2-16 4 1-72 15
281-0650-030 2-18 1 313-0045-000 1-33
3VN10-1C0D3 5-60 1-41

5-61 1-53

5-62 1-61

5-63 1-71 17

5-66 313-0051-000 2-30 5

5-65 313-0064-000 2-3

5-66 2-5

5-67 2-7

5-68 2-16

5-69 10 2-18 5
304-0015-000 4-3 313-0132-000 2-2 2

6-70 3 313-0156-000 4-30 22
304-1089-000 1-52 325-0051-000 1-78 2

1-58 340-1010-000 2-35 1

1-67 4 342-0043-000 2-2 2
304-1251-000 2-30 7 343-0019-000 2-41
307-1270-000 5-72 8 2-42 12
308-0312-020 1-69 ' 343-0024-000 2-30 2

1-69 6 343-0072-000 2-37
310-0057-000 1-75 1 2-39
310-0071-000 1-33 2-40

1-61 2-50 26

1-53 343-0124-000 1-17

1-61 1-76

1-71 17 4-1 15
310-0095-000 4-30 22 343-0131-000 1-70 2
310-0098-000 1-75 1 343-0133-000 1-27
310-0275-000 1-17 1-27

1-76 1-36 64

2-37 343-0135-000 1-60

2-39 1-72 5

2-40 343-0169-000 1-3

2-48 1-33

2-49 1-71 23

2-49 343-0170-000 1-41

2-50 1-51 8

4-1 41 343-0171-000 1-3
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NUMERICAL INDEX

- - TTL
PART NUMBER o L PART NUMBER e FEG

343-0171-000 1-52 371-0062-000 1-73 16
1-53 371-0385-090 6-15
1-61 11 6-69
343-0226-000 1-51 2 372-0043-410 3-7
343-0285-000 2-30 1 372-0063-530 3-14
343-0289-000 4-30 22 5-59
343-0291-000 2-35 3 372-2601-012 5-71
343-0311-000 1-75 1 372-5854-200 2-27
343-0674-000 2-48 372-5884-480 2-28
2-49 372-7086-010 5-60
2-49 13 5-61
353-18-10-001 1-59 5-62
1-68 2 5-63
5-64
5-65
5-66
5-67
5-68
5-69 10
372-7600-270 5-70 10
4007-4HT 4-3
6-70 3
403 1-52
1-58
1-67 4
425-0217-010 1-49 AR
425-1528-000 4-23 AR
4-28 AR
425-1538-000 1-39 AR
1-45 AR
4-6 AR
4-9 AR
4-12 AR
4-17 AR
4-2 AR
426-1034~010 1-77 1
450-0151-010 2-35 1
51-071-0019 1-48 2
26 51-330-3188 1-47 2
1 52-312-9040 1-43
1-44
G-
4-5
4-15
4-16
4-26
4-27 8
8 52-312-9094 1-38
4-8
4-11
4-19
4-22 5
540-9006-003 1-76
2-39
2-50
540-9039-003 1-36
540-9096-003 2-40
541-6106-002 1-29
60618-1 2-27
622-3460-001 1-4
622-3672-001 1-
2 622-3473-001 1-
622-3473-002 1-

- N

Ll S e

353-3644-010

357-7129-010
357-7207-220

O
CHODPDPLPUNHOMPUNHOOENCVIWNHO

L@~ n

357-7207-320

.

357-7374-010
357-7533-010
357-8985-020
357-9069-000
358-1040~-000

I8
HProronm

N

358-1050-000
367-0018-000

Ll Sl S SR P

NCOCUPOMNPLLELLEANHEFEOWPPRDERFUDLELPDLOWUWMWREHWENDONPODODON SRRSO PR

HWHROPLPOHHORIMN O

371-0062-000
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NUMERICAL INDEX

FIG- T FIG- TTL
PART NUMBER iy LS PART NUMBER TEM REG
622-3473-003 1- 1 637-1781-006 2-36 1
622-3473-004 1- 1 637-2712-001 1-76 1
622-3499-001 1-5 1 6~ REF
623-1379-001 1-50 637-9121-001 1-78 1
4-2 637-9295-001 1-79 1
4-13 637-9313-001 6-33 1
G4-26 17 638-6476-001 1-15 1
623-2080-001 1-24 1 638-6476-003 1-16 1
623-2080-002 1-23 1 638-6597-001 2-47 1
623-2080-003 1-22 1 3- REF
623-9008-001 2-1 1 638-6622-001 1-9 1
630-2189-001 1-35 1 638-6636-001 1-12 1
632-5201-001 2-2 1 638-6636-002 1-11 1
634-8176-001 1-27 2 638-6636-003 1-10 1
634-8177-001 1-87 1 638-6659-001 1-13 1
634-8178-001 4-31 1 638-6896-001 1-6 1
634-8179-001 1-3 1 638-6952-001 1-19 1
634~5180-002 1-2 1 638-6973-001 4-30 1
634-8181-002 1-2 1 5- REF
634-8186-001 4-1 1 642-0020-000 1-70 1
634-8189-001 2-43 1 642-0022-000 1-70 1
634-8191-001 1-31 1 642-2407-001 1-61 1
634-8192-001 1-31 1 642-2408-001 1-53 1
634-8199-001 1-30 1 642-2409-001 1-17 1
2 REF 662-2651-001 1-20 1
634-8199-002 1-30 1 662-2454-001 1-46 1
o REF 642-2655-001 1-34 1
634-8201-001 1-33 1 642-3135-001 1-8 1
4- REF 642-3137-001 1-7 1
634-8211-001 1-36 1 7-50-60 4-29 2
634-8219-001 1-72 1 705-0911-000 3-27 1
634-8273-001 2-49" 1 705-0957-000 3-28 1
634-8289-001 2-35A 1 7101P3PDYV40B 2-13
635-0656-001 1-18 2-14 2
635-0657-001 1-21 1 7103P3PDOV40B 2-9
635-0825-012 2-50 1 2-10
635-0830-001 2-48 1 2-12 3
635-4930-001 1-2%5 1 7203P3PD9V40B 2-11 1
635-4930-002 1-25 1 7207P3PDSV40B 2-15 1l
635-9601-001 2-41 1 745-0728-000 3-1
635-9602-001 2-51 1 3-3
635-9603-001 2-46 1 3-29
635-9611-003 1-51 1 3-30
635-9614-001 2-32 1 3-35
635-9615-001 2-42 1 3-37
635-9616-001 1-29 2 3-39
635-9625-006 2-45 1 3-40
635-9649-001 1-26 1 3-41
635-9696-001 2-49 1 3-43
635-9699-001 1-71 1 3-44 11
637-1525-004 1-37 1 745-0797-000 3-42
637-1526-003 1-42 3-45 2
4-3 745-0821-000 3-6 1
4-25 3 745-0857-000 3-5 1
637-1526~006 4-14 1 7521 2-35 1
637-1529-001 4-7 801-B3800B75 1-40 1
4-10 805-014X5V0103Z 6-16
4-18 6-17
4-21 4 6-18
637-1546-001 2-37 2 6-19
637-15647-001 2-52 1 6-20
637-1768-002 1-14 1 6-21
637-1769-001 1-81 1 6-22
637-1779-001 2-31 1
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NUMERICAL INDEX

PART NUMBER oy RES PART NUMBER iy REG

805-014X5V0103Z 6-23 913-3680-000 6-28

6-60 6-65 33

87478-4
87478-8

912-4141-400

913-1188-000

2-25 13
913-3680-000 6-16
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4. REFERENCE DESIGNATION INDEX

REFERENCE FIG- REFERENCE FIG-

DESIGNATION ITEM PART NUMBER DESIGNATION ITEM PART NUMBER
Al 1-26 635-9649-001 A2A2R5 3-41 RCRO7G271KS
Al0 1-9 638-6622-001 A2A2R6 3-43 RCRO7G271KS
A1l 1-8 642~3135-001 AZA2R7 3-44 RCRO7G271KS
A2 1-7 642-3137-001 A2A2RS 3-45 RCRO7G223KS
Al3 1-6 638-6896-001 A2A2R9 3-3 RCRO76271KS
Al4 1-18 635-0656-001 A2A3 2-48 635-0830-001
AlS 1-19 638-6962-001 A2AS 2-36 637-1781-006
Al6 1-20 642-2451-001 Az2Cl 2-25 CKé3AW103M
Al9 1-21 635-0657-001 AzC2 2-20 CK63AH103H
A2 1-30 634-8199-001 A2C3 2-22 CK63AH103M
A2 1-30 634-8199-002 AzZC4 2-23 CK&63ANIO03N
A2 2- 634-8199-001 A2DS1 2-33 MS25237-327-15
A2 2- 634-8199-002 A2DS2 2-34 M525237-327-15
A2Al 2-50 635-0825-012 A2Jl 2-26 M641-6-1
A2A2 2-47 638-6597-001 A2J2 2-21 M641-6-1
A2A2 3- 638-6597-001 A2J3 2-24 M641-5-1
A2A2CR1 3-26 1NG454GE AzMl 2-35 7521
A2A2CR10 3-13 1NG454GE A2P1 2-28 1-480426-0
A2A2CR11 3-12 1NG454GE 4251 2-6 2680551BF1
A2A2CR12 3-11 1N4GG54GE A2S10 2-17 280545BF1
A2A2CR13 3-10 1N44564GE A2511 2-19 259-8017-040
A2A2CR14 3-9 1N4654GE A2S12 2-15 7207F3PDSV40B
A2A2CR15 3-8 1N4454GE A2S15 2-39 NE15F01-0003-00
A2A2CR16 3-4 1N4454GE A2S2 2-6 280442BF1
A2A2CR17 3-2 1N4454GE A253 2-8 280430BF1
A2A2CR19 3-38 1N4454GE A2S4 2-9 7103P3PD9V40B
A2A2CR2 3-25 1NG454GE A2s5 2-10 7103P3PDSV4OB
A2AZCR24 3-33 1N4454GE AZsé 2-11 7203P3PD9V40B
A2A2CR25 3-21 1N4454GE A2S7 2-12 7103P3PDIV4OB
A2A2CR26 3-20 1N4454GE A258 2-13 7101P3PD9V40B
A2A2CR27 3-34 1N4G54GE A25% 2-16 7101P3PDSV40B
A2A2CR28 3-22 1NG454GE AZH1 2-35A  634-8289-001
A2A2CR29 31-23 1H4454GE A20 1-22 623-2089-003
A2A2CR3 3-24 1N4454GE A2l 1-23 623-2080-002
A2A2CR30 3-31 1N4454GE A22 1-24 623-2050-001
A2A2CR31 3-32 1N4454GE A23 1-25 635-4930-001
A2A2CRG 3-19 1H4654GE A23 1-25 635-4930-002
A2A2CRS 3-18 1NG454GE A24 1-76 637-2712-001
A2A2CR6 3-17 1NG454GE A24 6- 637-2712-001
A2A2CR7 3-36 1NG454GE A24C1 6-30 805-014X5V0103Z
A2A2CR8 3-16 1N4454GE A24C10 6-24 £805-014X5V0103Z
A2A2CR9 3-15 1N%454GE A24C11 6-19 £805~014X5V0103Z
A2A20] 3-7 87478-4 A24C12 6-25 805-014X5V01032Z
A2A2J2 3-14 876478-8 A24C13 6-18 §05-014X5V0103Z
A2A2R1 3-28 RN55D1540F A24Cl4 6-16 805-014X5V0103Z
A2AZR10 3.1 RCRO76271KS A24C15 6-17 805-014X5V0103Z
A2A2R11 3-29 RCRO7G271KS A24Cl6 6-57 805-014X5V0103Z
A2A2R12 3-30 RCRO76271KS A24C17 6-66 805-014X5V0103Z
A2A2R14 3-42 RCRO76223KS A24C18 6-56 805-014X5V0103Z
A2A2R15 3-39 RCRO76271KS A24C19 6-65 805-014X5V0103Z
A2A2R19 3-5 RCRO7G105KS A24C2 6-21 805-014X5V01032Z
A2A2R2 335 RCRO7G271KS A24C20 6-53 805-014X5V0103Z
A2A2R20 3-6 RCRO7G104KS A24C21 6-63 805-014X5V0103Z
A2A2R21 3-27 RN55B16R9F A24C22 6-54 805-014X5V0103Z
A2A2R3 3-37 RCRO76271KS A24C23 6-62 805-014X5V0103Z
A2A2RG 3-40 RCRO7G271KS A24C24 6-55 805-014X5V0103Z
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parts list 523-0770726

FERENCE FIG- REFERENCE FIG-

DESIGNATION ITEM PART NUMBER DESIGNATION ITEM PART NUMBER
A24C25 6-61  805-014X5V0103Z | A27C4 5-9  1950336X0010DB1
A24C26 6-59  805-014X5V0103Z | A27C5 5-7  199D336X0010DB1
Az4c27 6-60  805-014X5V0103Z | A27C6 5-16  1990475X0035DE3
A24C28 6-50  805-014X5v0103Z | A27C7 5-13  CDSFY151J0
A24C29 6-51  805-014X5V0103Z | A27C8 5-12  CD5FY151J0
A24C3 6-27  805-014X5V0103Z | A27C9 5-10  CD5FY151J0
A24C30 6-52  805-014X5V0103Z | A27J1 5-69  3VN10-1CDD3
A24C31 6-58  805-014X5V0103Z | A27J10 5-60  3VYN10-1CDD3
A24C32 6-48  805-014X5V0103Z | A27J11 5-59  87478-8
A24C33 6-49  §05-014X5v0103Z | A27J2 5-68  3VN10-1CDD3
A24C4 6-26  805-014X5V0103Z | A27J24 4-27  52-312-9040
AZ4CS5 6-29  805-014X5V0103Z | A27J28 4-5  52-312-9040
A24C6 6-28  805-016X5V0103Z | A27J3 5-67  3VN10-1CDD3
A24C7 6-22  805-014X5V0103Z | A27J32 4-15  52-312-9040
A24C8 6-23  805-016X5V0103Z | A27J34 4-11  52-312-909
A24C9 6-20  805-014X5V0103Z | A27J39 4-8  52-312-909
A24J15 6-15  DCU37FBEB A27J4 5-66  3VN10-1CDD3
A24J16 6-69  DCU37PBF A2743 4-26  52-312-9040
A24J46 6-33  637-9313-001 A27J44 4-16  52-312-9040
A24L1 6-31  M575085-07 A27J45 4-4  52-312-9040
A24L10 6-13  MS75085-07 A27J5 5-65  3VN10-1COD3
A24111 6-8  MS75085-07 A27J54 4-22  52-312-9094
A24L12 6-37  MS75085-07 A27J55 4-19  52-312-9094
A24113 6-7  MS75085-07 A27J6 5-64  3VN10-1CDD3
A24L16 6-38  MS75085-07 A27J7 5-63  3YN10-1CDD3
A24115 6-6  MS75085-07 A27J8 5-62  3VN10-1CDD3
AZ4L16 6-39  MS75085-07 A27J9 5-61  3VN10-1CDD3
A24117 6-5  MS75085-07 A27L1 5-18  MS75085-07
A24118 6-40  MS75085-07 A27L10 5-27  MS75085-07
A24119 6-¢  MS75085-07 A27L11 5-28  MS75085-07
A24L2 6-14  NMS575085-07 A27L12 5-29  M575085-07
A24120 6-41  MS75085-07 A27113 5-30  HS75085-07
A24121 6-3  MS75085-07 A27L14 5-31  MS75085-07
AzaL22 6-42  MS75085-07 A27115 5-32  MS75085-07
A24123 -2 MS75085-07 A27L16 5-313  M575085-07
Az4L24 6-43  MS75085-07 A27L17 5-3¢  MS75085-07
A24L25 6-1  MS75085-07 A27L18 5-35  MS75085-07
A24L26 6-44  MS75085-07 A27L19 5-36  MS75055-07
A24L27 6-36  MS75085-07 A27L2 5-19  MS75085-07
A24L28 6-45  MS75085-07 A27L20 5-37  MS75085-07
A24L29 6-68  M575085-07 A27L21 5-38  MS75055-07
A24L3 6-32  MS75085-07 Az7L22 5-39  M575085-07
A24L30 6-46  1S75085-07 A27123 5-40  M575085-07
A24L31 6-67  MS75085-07 A27L24 5-41  MS75085-07
A24132 6-47  MS75085-07 A27L25 5-42  MS75085-07
A24L33 6-66 MS75085-07 A27L26 5-43 MS75085-07
A24L4 6-12  MS75085-07 A27L27 5-44  M575085-07
A24L5 6-34  MS75085-07 A27L28 5-45  M575085-07
A24L6 6-11  MS75085-07 A27129 5-46  MS75085-07
A24L7 6-10  MS75085-07 A27L3 5-20  MS75085-07
A24L8 6-35  MS75085-07 A27L30 5-47  MS75085-07
A24L9 -9  MS75085-07 A27L31 5-48  MS75085-07
A25 1-36  63¢-8211-001 A27L32 5-49  MS75085-07
A27 1-33  634-8201-001 A27L33 5-50  MS75085-07
A27 4- 634-5201-001 A27L34 5-51  MS75085-07
A27C1 5-4  199D336X0010DB1 | A27L35 5-52  MS75085-07
A27C10 5-a  CD5FY151J0 A27L36 5-53  MS75085-07
A27C11 5-6  CDSFY151J0 A27L37 5-54  M575085-07
A27C12 5-5  CD5FY151J0 A27L38 5-55  MS75085-07
A27C13 5-15 19901009 A27L39 5-56  H575085-07
A27C14 5-17  199D336X00100B1 | A27L4 5-21  MS75085-07
Az7C2 5-14  199D336X0010DB1 | A27L40 5-57  M575085-07
A27C3 5-11  199D336X0010DB1 | A27L41 5-58  MS75085-07
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REFERENCE DESIGNATION INDEX

REFERENCE FIG- REFERENCE FIG-
DESIGNATION ITEM PART NUMBER DESIGNATION ITEM PART NUMBER

A27L42 5-2 M575085-07
A27L43 5-3  MS75085-07
A27L44 5-1 MS75089-11
A27L5 5-22  M575085-07
A27L6 5-23  HS75085-07
A27L7 5-24 M575085~07
A27L8 5-25  MS75085-07
A271L9 5-26 M575085-07

A3 1-16  638-6476-003
A% 1-15  638-6476-001
A5 1-10  638-6636-003
A6 1-11  638-6636-002
A7 1-12  638-6636-001
A8 1-13  638-6659-001
A9 1-16  637-1768-002
C34 1-57  CK63AN103M
c35 1-55  CK63AW103M
36 1-56  CK63AH103M
c37 1-56  CK63AW103M
c38 1-57A  CK63AW103M
c39 1-57B  CK63AW103M
ca3 1-66  CK63AH103M
Ca4 1-65  CK63AW103M
c45 1-6G6  CK63AW103M
c46 1-62  CK63AW103M
ca7 1-63  CK63AW103M
48 1-66A  CK63AWL03M
J22 1-40  801-B3800B75
J50 1-47  51-330-3188
Js51 1-48  51-071-0019
J52 1-68  51-071-0019
Js3 1-47 51-330-3188
781 1-59  353-18-10-001
82 1-68  353-18-10-001
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1. CONFIGURATION STATUS CONTROL

Collins Telecommunications Products Division of
Rockwell International uses a 2-character (max-
imum) alphabetic identifier for configuration iden-
tification. The alphabetic identifier is preceded by the
letters REV (revision) and starts with dash (—) if no
changes have been made. The first change is iden-
tified as A, second as B, continuing through Z to AA,
AB, and ultimately to ZZ.

The alphabetic identifier is not a serial
number; therefore, many units or subas-
semblies may exist with the same identifier.

Incorporation of design changes in a unit or subas-
sembly that has been returned to Rockwell-Collins for
repair or that has been removed from the company's
finished goods inventory is defined as rework. At the
time of rework, the unit or subassembly is marked
again to reflect the design level to which it is being
upgraded. This is done by leaving the original mark-
ing on the unit or subassembly and adding the letters
RWK (rework) followed by the alphabetic identifier
of the latest change incorporated in the rework. For
example, unit one is marked REV B-RWK F and unit
two is marked REV F indicating that both units are
at the design level of revision F, but unit one is
reworked and they may not look exactly the same,

A reworked unit may not contain all design
changes made prior to the reworked
alphabetic identifier, but does contain all
changes required to make unit operation
identical to a newly manufactured unit with
the same alphabetic identifier. Therefore, a
unit reworked to a specific alphabetic iden-
tifier may physically appear different than a
newly manufactured unit of the same
alphabetic identifier.

Only alphabetic identifiers that result in schematic
changes are covered in this section. Therefore, if a

diagrams

unit or subassembly has an identifier that
alphabetically falls between identifiers on the
schematic changes page, or after the last identifier on
the schematic changes page up to and including the
latest effectivity listed below, the electrical con-
figuration is represented by the earlier alphabetic
identifier listed on the schematic changes page.

2. CONFIGURATION EFFECTIVITY

Refer to the schematic changes page preceding each
subassembly schematic for any subassembly changes
that may have occurred and the corresponding
alphabetic identifier covering each change.

Configuration history before 1 January 1981
is not recorded in this section.

Listed below are the units/subassemblies with the
latest alphabetic identifier covered by this document.

PART LATEST

UNIT/SUBASSEMBLY NUMBER EFFECTIVITY
HF-8014 Exciter 622-3472-001 REV A
HF-8014A Exciter 622-3473-001 REVF
HF-8014A Exciter 622-3473-002 REVF
HF-8014A Exciter 622-3473-003 REVF
HF-8014A Exciter 622-3473-004 REVF
Front Panel Assembly A2 634-8199-001 REVC
Front Panel Assembly A2 634-8199-002 REVC
Mounting Board A2A2 638-6597-001 REVE
Frequency Switchboard A2A3 635-0830-001 REVH
RFI Filter Board A24 637-2712-001 REVM
Synthesizer Output A23 635-4930-002 REV G
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SCHEMATIC CHANGES

REVISION DESCRIPTION OF REVISION SERVICE EFFECTIVITY
IDENTIFICATION | AND REASON FOR CHANGE BULLETIN

(This page will contain schematic
revision information.)

Chassis, Main Sideboard and Ribbon Cabling, Schematic Diagram
Figure 1 (Sheet A)
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A1 MIC SEL--~-=-rrmemm-m-e-- 15
B1 MIC SEL---
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[ QS
70 — 89
81

CPLR FAULT IND
CW KEY ENBL =~ ---------smmmqommmmmmsmnom o |
LOCAL KEY ----------- 7
KEY IND (MON) === --=-- ] 68 — 68
|
i

24
25

|
|
|
!
!

REMOTE KEY --- T R A | 92 92
PA READY IND --------mmmmmmmcme oo oo e oo oo oo oo oSS e SmTTTT 69 77 70

PA FAULT IND -=nnemrtommmmmme e [ SR NSRRI V. 4 102 104
Kl

PRESET SEND ~------=--~
EXCTR FAULT ==--=-~--
PILOT CARR ENBL
AF XMT  m=--mseemoss
SIDETONE ENBL -~ ------
RF XMT --e--mmmm=mmme
TUNE POWER -------=--
XMT RF PM
PS FAULT
FREQ SYNTH FAULT  -=-== ===j" ===
(RES-FL2)  r=rmmmmimmsmmmmmssioomoooooocoomcone e 42
CH AT AUDIO PM -=-i--=nnmn- 5
CH 81 AUDIO PM -=~nte-mnne- 53 '
CH AZ AUDIO PM -=-- 5§ '
CH B2 AUDIO PM --- 53 '
AT IF PM o mmrmmmmmommmmmmmem oo pomneeeee I - 20
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P/0 MAIN SIDEBOARD

~

diagrams 523-0770727

(MATES WiTH A2A3 A2A2 AZA1 A2A6
. A2A5 A2Ad
S IDEBOARD g?gggg% al FREQ SWBD  MOUNTING BOARD LED DSPL  gpeq EEESET A27
CONTROL PARALLEL  PARALLEL SERIAL PR s2 DI SPLAY FREQ
CHA2-B2 CHAI-BI CH B2  CH A2  CH B1 CH AT RF AL R1BEON . CONN T8 T TR e L ¢t S i 2se) 2o Q.
AUDIO AUDIO  IF AMPL IF AMPL IF AMPL IF AMPL  XLTR LOGIC INPUT  OUTPUT  INTERFACE . s — M:T;;:Y > (2?2) azon . Berion
Jr Js J9 J10 J11 J12 Jt 3 P4 PS5 P8 P9 11
FUNCTION 7 % " J4. |J5 J|6 | ' | ! | ! I [ [ I I [ t [ I | ' | [ |
| ! SO [ | 15 7 ’ 7 | 21 1 |
LCL FREQ ENBL - -=- -==--- N i i | | ' | | [ : | 'I | f
(PRESS STORE) X | | o b 18 78 78 : | % ; . | 18 |
PALOW PHR ENBL = =y T I i g —— 14— 14 n | 21 ! [ | - | '
PA HV ENBL -7 "0" | | | ! 79 — 79 | 28 | I I 20 |
PA LV ENBL i o - 2 : | 3(13 ' i | 13 | |
CH @2 . s i 12 |
CH l | ' ' 14 |
N i I | | | J
c , | ‘ | 11
CH 20 e 21 |
A1 19 | 22
B1 22 I - 19 ]
A2 N l | 24 I j l
B2 | | |
ENBL NO. 1 , | | ! ! | |
ENBL NO. 2 | l | | | | |
; ENBL NO. 3 ! : 7 4
AM ENBL | ! i 9 — 2 |
L i e S ! ‘ : 17 24 | TBI oye
IS8 ENBL I ! ‘ 10 —— + 6 JFAULT SMy
| PEAK CLIP -~ 8 e § ——— e S 16 16 16 ! ! 31 ' ' 23 | &8 1 7 |ono
| LCL CONTROL ENBL------==rrrossommmsssssnnsonsoos oooe [ t 30 I ! ! 22 o =
| USRS R 80 80 | = o
MONITOR - -=s-r-m-mmemoommsamemmmoo oo oo i [ | | | | . 8 A oy
(PRESET ENBL) | [ | | | | | Lcss
CH CARR ENBL------=--=-= ==~ 12 I | , | | | ! oo
(CW KEY) | 3 38
EXT KEY ------- | 6 I 6 6
450 kHz ENBL
4 41
A2/B2 LOCK FAULT — 1; 50 : %
el R e B 2 1 42
SUB CARR ENBL ----- Tt [T ' Al 1 }A‘I AMT
CH A1 {H ----- T 36 o | | s > LINE
XMT UINE | | memecmmmmns ;
MT LINE § | 37— | : > 3 }51 XMT
CH B 3 | * 4 |JUne
XMT LINE { L | Y L [ 1 1 s
J \ L 034 N3 N 035 T &7 T GND
U G 3; | 0.00 = 0.01 001 L ol | L
EXCTR FAULT SMY -=--==-cosmooommo omeoo oo ioss s m s m s s es e B l - 1 142 XMT
‘ CH A2 H---- 36 — , [ t 2 1 JUINE
‘ AMTLINE | | ---- 37 —5 [ ' ;'f 3 B2 aMT
CH B2 Ho---- 47— [ | L T 4 | JUINE
XMT LINE |y ---- 48 —5 | | Tocas Lcas —Locas L cas L 5 | GND
| = 0.01 "Do.o1 oot T o0’ D I
| - - = - =
6| EXT KEY
car ——
| 4 0.0 7_| GND
Py = 8 EXT KEY
2 e < ‘ 1 cas {+6 V)
) Too I PRESELECTOR —l
‘ | - P/O CONTROL
| J46 P/0_J16
J | 119 I
100 16 16 { 27
PRESELECT RF QVERLOAD -----r--ssssmmsssssssssssosoooooooonsssssoosoooss ‘ ! I | T c19 I
] ] I [ = L20
------------ - 35 15 15 8
PRESELECT FAULT  -------=nssossosssssssosoosoosiosoococos ooos | | | czoI PA_CONTROL l
| ! /-:D P/0 J15
I | L21
77777 0s 14 14 26 26 I
TONE START = ———— ———— =~ --———-- - -- - ———-— - — - | % |

634-6820

Chassis, Muin Sideboard and Ribbon Cubling,
Schematic Diagram
Figure 1 (Sheet 2)
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P/0 MAIN SIDEBOARD

F
CH A2-B2 CH Al-B1 CH B2 CH A2 CH B1 CH A1 RF
AUDIO AUDIO IF AMPL |F AMPL IF AMPL  IF AMPL  XLTR
FUNCT ION J1 J2 J3 -J4 J5 Jé J7

PA HIGR VOLTAGE ENBL-------- =ooc=eosommsoios smooeas ooee

PA LON PAR ENBL-- -~ == === =r === - o= m oo e oo oo oo
PR LON VOLTAGE ENBL - -~ -c- <= - mo e mmimm s mme e oo
EXCITER TONE -~ -=n = oeemmmommmmsmenaanssoos —o s

P STOETONE ENBL - <<= =nns-o=m=smemmsemmmmmmessessoeoeooeooooo

TEO IN o = s e e aicaoicieiioae-

PA FAULT

PA READY

SYSTEM KEY

PA {NTERLOCK

COUPLER FAULT
( 20 MHz

10 MHz

FREQ

(MATES WITH

diagrams 523-0770727

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— J8-31{SH 5) 7

CONTROL ) AZAS A2A2 A2A1 A285 A2A4 A2 A6
FREQ SWBD MOUNTING BOARD D DSPL  FRE
CONTROL ~ PARALLEL ~ PARALLEL SER]AL R?ElaggzoégﬁN S\ oARD gv]m 52 —_—— LEOARS - DISgLAY ZEESET ?RZEB
LOGIC INPUT QUTPUT INTERFACE SPLY (A2)4) (a2,2) A2 (A2J3) (A2J5) (A2J6) (A247) SYNTH
J8 J9 J10 Jn J1|2 J13 J17 218 P6 P7 ATBI P2’ P3 (P4J1) s pa Po P10 (APZ]?#‘O)
) I I | | | | I I | ) | | | | f | f
: | I | : | | | | ro P/0 J15
34 | | 13 | | ! L2 | [
| | | I | | | R c22 |
| | | | 1 | | B jz:tzs I
98 12 12— 2
| | l | | | ] L Tcz3 I
’ | | | ' | | Y
33 I | | 1|1 | | N n —IM— 6
| | | Cc24 l
' | | | | | | L] T L25
97 ] | I 1|o | | o 0 ot
| | I c25
l | | | | | [ B T 2 I
| | | | | | | L T c26 I
’ | | | ! | | ] | = w
T | ] | | X |
c27
o | | | | T, |
| l ! | | | | [
| | |
9£|5 : : || 6 || || | l i S 22
| T X |
| | | | | | | 1] | T
30 | | |5 [ | I ! 3 l
! | | T c29
L | | | | ] T |
94 4 4 TNW\_ 21 /0
II | | | | | | |1 || T 30 J16 l
| 1 31
29 | | { |3 : | : : 3 TWY\—_ 2 -——rz/\
| I | | ! 31 |
L | | | | 1| T
93 2 2 —INYY\— 20 |
| | | | ' I | L = o2
| | | | l | | [l | = us
28 1 1 1
129 129 129 38 38 l I
2 38 €33
64 64 64 37 37 5 37 T |
—128 —— 128 36 36 30 36 | = 19 |—q 19
—— 63 —— 63 35 35 29 35 37 37 I
— 127 127 34 3 28 34 | 1 s
62 62 33 33 27 33 —_——— —— _J
— 126 126 32 32 26 32
61 61 3 31 25 3
- 125 125 30 30 24 30
— 60 60 29 29 23 29
124 124 28 28 27 28
— . 59 59 27 27 21 27
- 123 ___ 123 2 2 20 2
58 58 25 25 19 2
122 122 24 24 18 24
57 57 23 23 17 23
121 121 22 22 s L >
56 56 21 21 15 21
- 120 — 120 20 20 14 20
— 55 ___ 55 19 19 13 19
119 119 18 18 12 18 634-6820

Chassis, Main Sideboard and Ribbon Cabling,

Schematic Diagram
Figure 1 (Sheet 3)
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P/0 MAIN SIDEBOARD

diagrams 523-0770727

0
; (MATES WITH AZA3 A2A2 AZA1 A2AS A2A4 AZAS
CONTROL ) Al FREQ SWBD \ounTING BOARD LED DSPL  FREQ PRESET  A27
CH A2-B2  CH AI-Bl CH B2 CH A2 CHB1  CH Al RF CONTROL  PARALLEL  PARALLEL SERIAL S1DEBOARD S| DEBOARD YR 2 et D1 SPLAY SEL FREQ
AUDIO AUDIO IF AMPL IF AMPL IF AMPL IF AMPL  XLTR LOGIC INPUT OUTPUT  INTERFACE RIBBON CONN Js SPLY A204) O e (A203) (A205T | (AzJs)  (A2JT) ( :;%:10)
FUNCTION J Jz2 J3 J4 Js Jg J7 Js J9 J1o Jn J12 J13 qa7 a8 Fe PT A1TBA P2 P3 P4 P5 P8 P9 P10 P11
! ! I I I | I I I I ] I i I I | I I | I I I ] I I I
(100 Hz e mesmessioeooeieeeiio ol o oo - aeoio-i- oo 54— 54 54 17 | 17 " o
B0 Hz  m-mere o meme e e neloolioiliooiooo ooeleo oo 118 ns 118 16 | 16 10 16
40 HZ  -=-m--mmooo-mmoomsssmssssoocercnossooosoecmcoocsssSccoosocsosooss 53 53 53 15 1 15 o 15
20 HE  mmmmm e e emeeioasescoesoccccesoosses 17 17 117 14 14 8 14
10 HZ  mrommmmmmmmmme s eoeasaassiscanceoossessssssoes 52 —— 52 52 13 ! 13 7 13
FREQ |
B HZ et s et soseneooacsscassoanenooo- 116 — 116 116 12 | 12 6 12
4 HZ  -memmmressmcmmsssssssssssmseososooseocsSooSnoosomosmsosssomsesnos 51 —— 51 51 1 . 11 5 1
e TN E LR P TR R - 10 10 l
ZHz oo e s s s ] 4 10 . P/O P/0 15 P/O J16
\U T HZ comrromrmmssnsommsmosmiommrsooss s T T T e 50 50 50 9 9 3 9 J46| ]
(20 MMz --ooososessnsmrossssossoonssssososssisoToesososomoTooToooitoeses 10|9 34| ' 31: -I/WY\_ 36 36 I
c1
' | | 1 T ,
...................... 3 =
10 Mz  --omsmommessmmmmmmmooossoosissooonosoosiooooes 44 3| 33 17 17
I | I CDI c2
I | I = I
8 Mz oo o 5 % 4+ s
c3
! 31[ | ! 2 L4
4 MHZ  ---orsoosscosmssomnooomoooosronssomSooooSmTooToomTToToTTTTmTnT s 43 | 31 _Inrvv\_ 16 —4 16
| | b T
! | = L5
2 Mz -ooooooTomroooTTomTomITIATIIIIII I Tt 107 3? | 30—~ 34— 34
I I c5
| [ | T
--------------------- 29
T Mz ooormemmmmmsmrsee s T “ | | 2|9 fYYY\—CG 15— 15
! I | TG
_______________________________ 28
800 kHz ~r--omoommooomTooTommmTommmeTIInTTITY 106 | | 28 1—’WY\— 33 —1 33
' ! e
! 27| I T 1“1 14
400 KHZ  o7noToToToTmsToIoTooooootiTIoToIniononosnnoioiooiiiiiocooioos 4 | i 2|7 _Irwn_ce
T 7
l 2(1 | I = w
200 KHz ---mm-cmemosmmmrosessssmssssssmooooneo SR 10|5 : i 2? — e aa S I 22
co
FREQ | [ I T o
. 25 ~
400 KHZ <= -= semreemeserssssoosiooiooiooosiTonoooos snssoosoioones 4? | | 2'5 ,Inwx_1 13 13
c10 H,.J
| [ | =
"""""""""" 24
B0 Wiz e e n e e e 104 | I A
I zzl | 2'3 T L12
40 KHZ --eeteonmnmsomsnesssooosnmossssososnoorssosocooiTossrioooces 33 1 3 12
' = c12
-------------------- 10|3 22| l 2|2 = L13 %
20 kHZ ----------------------------------------------- tﬂw\h
| | | = c13
| | LT
0 KHE <o ne s o , R .
’ zg ] | /—TD L15
8 KHZ --mm oot ommmmmmmmmssesseosssssosesssossscmmonoooossorsssos 102 ‘ i 20 29
| | | TI c15
| 19 | | = L16
4 KHZ =rmmmnTTTeasseesscsssooooocssssoosSoeiocmonsnooooooooes 3|7 | | 1|9 t‘m'e” 1 10
*
| 1£|s |1 T I
2 KHz -emmeemoeostemmmssomsooosssssosssssssssssessasasosoooooocoeses 1OI1 | | 1|8 tlc';; — 28
J 17' | | Tl
L 36 I 17 tmvx—cw 9
T e

634-6820

Chassis, Main Sideboard and Ribbon Cubling,
Schematic Diagram
Figure 1 (Sheet 4)
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P/0 MAIN SIDEBOARD

diagrams 523-0770727

- (MATES WITH
S1DEBOARD §?’5£§8‘;&D Al F:§33swao :&AJSTING BOMD  LED Agsm_ ?523 Azns PRESET FAR2E70
CH A2-B2 CH AI-BI  CH B2  CH A2 CH B1 CH A1 RF CONTROL PARALLEL  PARALLEL SERIAL RIBBON. CONN 38 ggEY s2 BOARD D\ SPLAY SeL sy
AUD10 AUDIO IF AMPL IF AMPL IF AMPL IF AMPL  XLTR LOGIC  INPUT OUTPUT  INTERFACE (A2J4) o g 203 (AzoR) | (A2ue)  (Re) o,
FUNCTION J1 J2 J3 J4 J5 J6 J7 Js J9 J10 J1 J12 J13 nr Jig® “pe p7>Y A1TB1 P2 P3 P4 P5 P8 P9 P10 P11
t [ ) ! b ; ' I I ! | } : | I t I I ! ! | I I I ' I
I | | | 25 | | i | | | | ! | ! |
S T T R 0 { 53 }I | | f 3|1 I4 | | I I1 |4 T 71 | I T
#18 VDO (RSV) =r=rresmsrosimisoseos sonosoosoosssssssssssssoootosooiion o soion oo e | | | | |
+15 V DC - === en 23 —— 23 —t 23 23 23 23 23 45 — 45 45 23 : | ] 3 | |
51 57 ... 5 ____ 5 ____ 51 ] | | | | | ' | | |
| | | ! ! | L T L 2 | | | o | | 1
O O A O S S RSP, A
+g 5 & __________ 27 —— 27 —— 21 —— 21 27 27 27 65 —— 65 j_es 816 — 39 ; : 2 7 39 16 25 3 |
| | | | | | | l 38 | | | | l | : | ] l | | |
16 VDG ---e-moe 6 — 66— 6—6—]6—?—?—1r4—1i4—1;4 T——ZT—ﬁ | I I ,3 |3 2|8 | | |
I
|1 ]1 l1 1] 1 1 — 1 — 130 130 —— 130 —— 56 —@—50 40 15 5 1 40 50 14 34 40
29 — . 29 —— 29 — 29 — . 29— 29 — 29 1 1 1 | —¢.3 ! 5 25
5 — 56 —— 56 —— 56 —— 56 56 56 ' ' ! 7 I 7
GROUND 28 — — 28— 28 — 28 —— 28 28 28 ! ! ! ' 6 | 6
10— 10 — 48 — 48 — 48 —_ 48 ! : ; : 2l | po—
| B | = | CONTROL
' ' | J14
T P7-7 (SH 3) |
SER DATA IN RTN 55 — | A 14 |SER DATA IN RTN
SER DATA IN  ------- 54 '\(' | = 2 |SER DATA IN
SER DATA OUT ----=----- 26 —5 ] 5 3 |SER DATA OUT
SER DATA OUT RTN 27 =5 | N y] 16 |SER DATA OUT RTN
1
I 7
| 51 o
22
| =
1 1 o l;
2 z 10 (2
ADDRESS ( 3 3 11 |3) ADDRESS
4 4 12 |4
. 10 13 |5
|
1 —
| 23 }GND
T T T RO EDETEELEEEE . | o
STA 2 =+ < nmmm e e e e oo oooone | t
R e 87 — 38 |
DATA  m--=mom= mrcmresemsioniescncos ceaonooooes - R L EIE ISR RN S LI - 1
e sT _17 !
eSO SN 9% 6 NOTE:
LT e T TR RE PR SR 94 ' 7 UNLESS OTHERWISE SPECIFIED; CAPACITANCE VALUES
L S a3 I 8 ARE IN MICROFARADS.
i
19
43
MX 42
46
53
52
51
50
MD 49
48
47
4 634-6820

¥

Chassis, Main Sideboard and Ribbon Cabling,

Schematic Diagram
Figure 1 (Sheet 5)
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P/0 MAIN SIDEBOARD

diagrams 523-0770727

—
A2A6 A23
A2A3
FREQ Swap MOUNT! PRESET FREQ
CH A2-B2 CH A1-B1 CH B2 CH A2 CH B1 CH A1 RF CONTROL ~ PARALLEL PARALLEL SERIAL A2A4 SEL SYNTH
AUDIO AUDIO |F AMPL  IF AMPL  |F AMPL IF AMPL XLTR LOGIC INPUT (A2J6)  (A2JT)  (A23J10)
FUNCTION N J2 J3 J4 J5 J6 J7 Js P10 P11
AQU4 26 J22
WMTOUTRUT - = — o mmmmmmm o mmmmmmm s mm e G TN [J22 XMIT ANT
.%IZ &tf
Ja23
ASJ1 J53  J52  A6J1 E;?| EXT_STD
IF INTERCONNECT = -~~~ -~ - -—- - 28 <<
> ket
J51 ATJ11J50  ABJ4 f—_— ______]
- | [} : é-L @' I
A27J3 A27E3 |
FREQ STD INPUT —— = — = == = = == — = = — o — s o o o o e o o e e T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TS mm S S S S om - m - - - 10 €y FREQUENCY
ABJT _ J36 o7, A9J2 1 A27E4 \/s\ STANDARD
9.45 MHz QUTPUT - == - -==--=-=---—---~-—-—-====--~-~--~-~ ﬁ T | s SWITCH
- ' |
A16P52
A9J6 J24
118.8 MHz INJ  ———mmmmmmmmmm e mmmmmm e e — oo oo oo —& g e,_l |
A9.S EJEB A23P2
gl
VARIABLE INJ === === - - ----=-—--—=-=--------------- W {—T—— |
(109.55 70 79.35 MHz) &Iqu< ! |
A16P53
_________ A8J3,, J32 |
9.9Miz INJ ~———— - ------------ S
| & oven
| v STD
ATJS J39
450 kHz INJ —= === = = = — = == mm - - S T € |
T ” — —
| A27J3
ABJS 34 I az7e J
450 kHz INJ == ===~ —=- - mmmmmmm e m e - T T o
&If——i—4(<-4- nerez
—O— 7
| |
| |
| A27J2
A6JS J54 A2TET
456.29 kHz INJ ——---==--- -~ -- <& {?47 20
. | |
D A2TE8
| \
\ |
I A27Es
T

~A5J5 J55

443,71 kHz INJ —-=--=-=---- T T
Sﬁ | i

A27E6

o
- — 2

634-6820
TPA-2E11-014

Chassis, Main Sideboard and Ribbon Cabling,
Schematic Diagram
Figure 1 (Sheet 6)
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diagrams 523-07710727

SCHEMATIC CHANGES

REVISION DESCRIPTION OF REVISION SERVICE EFFECTIVITY
IDENTIFICATION | AND REASON FOR CHANGE BULLETIN

(This page will contain schematic
revision information.)

Front Panel Assembly A2 (634-8199-XXX), Schematic Diagram
Figure 2 (Sheet A)
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diagrams 523-0770727

/
[ P/O A2 P/ U2 P/O A2 P/ U2
(] E34
81 AF 0 ; 45 | XMT RF LVL b 5| ones ar
44 | CHAN B2 AF T co
B AP — | arar JE 43 | CHAN B1 AF PHONES ?7\0-01
XMT OUT  — — A2 AF - £30
l -3 42 [ CHAN A1 AF 4 o— 49 | MIC AF
51 -
\ s (1 2 41 | CHAN A2 AF c3 R2 3 LIN CR5 1 P/0 U1
METER v _, 0.01 ) ga 270 2 o -~
s MeER o ____2 J3 OFF 17 | CHAN B2 ENBL
_ MIC ’Wc4 X O % CR4 12 | CHAN B1 ENBL
R1 +5VDC—— 16 |+5 v OC @ 510 82 TN
0.01
" i } e ) L 52 o
L o 8A 14 | CHAN B2 MIC
E47 6 v—C o R3 3 LINE
- Ry 7 . L 20, O — pom 19 | CHAN B1 IND
y p— v ——S0—
4 (RESERVED) 25 GND @ 0.01 1 S5 4 o MIC F cre
= = 50 - 3A Bl | 13 |CHAN B1 MIC
052 ? 1(6 n wss .
- P/O N
Q £50 .y CR16 | 20— OFF .
O ® 31 | v24 v OC AM ENBL 7 e 44 CRS (0 J2
L of T ) I Ire [ > 12 ] CHAN A1 MIC
1 28 | -15 v % | LN D
e ro | gi l——' 8% > 193 A1 L R0 % cro 230 JfHAN AT IND
*—mA—=0-1 oF
CR17 270 | 10 - N OFF MIC

! Fad 5V DC O ENBL 9 e B s, 13| CHAN A1 ENBL
J/ 2 less CR24 [ {usa) 14| cHAN A2 ENBL
" * 3% | B2 AF 4 L~ 3 LINE CR13 1P/Q J2
AR5 >t 2 AZ IND
6

> CR28
3 less CR25 ,—*4 RESERVED 16 50, - CHAN
P - O L ] CR79 PN 35 | B1 AF 24 q}_w_?ﬁ OFF Mic CR12
\ 4 |32 CR26 - * | PHONES — RIS 3| Il | CHAN A2 MIC
o > * 34 | AT AF 210 (uUsB) CR19
5 | CR27 o530 J {»—w» > 17 | 1sB IND
4
& o 33 | A2 AF R14 ¢ I
2k 3
lea CR31 14
o o
I P/Q J2 10
E36
9 —_0 37 | PHONE LVL 9 1 NORM
3(CH EXT KEY @ ;L EXT KEY | | , LOCK
2 R13 P/0 U1 | ®
E38 7 - -
L~ 115k Py /gj MIC AF RTN LOCAL KEY ﬁs\' I
I —L CR3 s3 P/0 J2
= - KEY
LOW PWR ENBL 18 - 1 KeY ] RESERVED
9 10
19 te
ores HIGH VOLT ENBL - - \ STBY " PHR I
: LOW VOLT ENBL 20 e OFF —~_— .~ L PHR
1. UNLESS OTHERWISE SPECIFIED; RESISTANCE VALUES ARE IN OHMS, CAPACITANCE ™~ N —— — _ __
VALUES ARE IN MICROFARADS AND DIODES ARE TYPE [N4454. E46
2. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN; FOR COMPLETE DESIGNATION, . 52
PREFIX WITH UNIT AND/OR ASSEMBLY DESIGNATION. I
P/0 J1
RI2 R6 :
210 270 CR14 > 3 ON 15 | RESERVED
N 8 | PILOT CARR
A L 23 I
LOCAL ENBI s 01 o
6 LOCAL l PILOT
+5 v DC —501— REM R7 CARR
CR15 3 ON
270
| 4.4 MoN 2. o 10 | PEAK CLIP
LOCAL FREQ ENBL 21 (& | , s9 4 oF
o3 R8 PEAK
5V D00 —lol— 1 2k CLIP
MONITOR 22 . T1
R20 $12
100k
RESERVED 3
/\} RI9
I M
634 -6818

Front Panel Assembly A2 (634-8199-XXX),
Schematic Diagram
Figure 2 (Sheet 1 of 5)
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diagrams 523-0770727

2 2
F4 =)
@ =) =] - E E & g
z Zz z = o P-4
w = =) = o [a]
w > - g 5 3 a =i g 2 o z j ]
& 2 3 g & @ 2 © = 2 < 2 g - o
= w L < - ® = [y} x = - = 3 w >
W © 3 w @ L < = @ - 35 w o
R 7 3 5 z 5k z 2 B z & g 3 £ 5y
5 a g = ¥ 0] S < © o [ o
2 o o sl ® < 0 ~ - " & by ~ @ © ~ o gJ
o o -
L
L
E3 E4 E7 E8
0
o
1 E2
ES
p——O
> R11 1» R13 R15 > R16 2 4 3 9 \
R2 & R3 R& ¢ RS ¢ R8 < S R18 ¢ R19 ¢ R22 R46 S
g;k zzkfi 22 k 2% S 22k 22 22k 22 k 2k 9 2% 9 22k 22 k
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Front Panel Assembly A2 (634-8199-XXX),
Schematic Diagram
Figure 2 (Sheet 2)
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TPA-0288-016
Front Panel Assembly A2 (634-8199-XXX),

Schematic Diagram
Figure 2 (Sheet 3)
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Schematic Diagram
Figure 2 (Sheet 1)
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Front Panel Assembly A2 (634-8199-XXX),
Schematic Diagram
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SCHEMATIC CHANGES

REVISION DESCRIPTION OF REVISION SERVICL EFFECTIVITY
IDENTIFICATION | AND REASON FOR CHANGE BULLETIN

(This page will contain schematic
revision information.)

Synthesizer Chassis A27 (634-8201-001)
Figure 3 (Sheet A)
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FRONT PANEL ASSEMBLY A2 (INSIDE VIEW)

MAIN CHASSIS (TOP VIEWN)

REAR PANEL (INSIDE VIEW)

ALL CONNECT(RS NUMBERED AS VIEWED FROM CHASSIS (TOP VIEW)
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CONTROL /STATUS BIT

CONTROL / STATUS BIT
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.80 B-BIT] |AsCll 7-BIT EXCITER CONTROL RECEIVER CONTROL
. 5 o} o]
g g zl g 2l ¢
@ x z z _15 _.;
P}
g|e ol - CH FUNCTION wo|mE FUNC TION
Z2i2lo Z191% = b 223,
ol|2)2 olxl|® qd|g qalal
| E10 Elg|v cF|acd zblez
$13|a g13|s £3|dz fa|fz
NOT USED NOT USED
1(2}s 1|6 |8
1 ]2|7 1 |6 |4 NOT USED NOT USED
11218 v e |2 129 129| FREQ 10 Mz (2) 129|129 ( FREQ 10 Mz (2)
1 1s |3 64| 64| FREQ 10 MHz (D) 64| 64| FREQ 10 MHz (1)
SN 7 |s 128 | 128 FREQ 1 MHz  (B) 128 128 | FREQ 1 MHz  (8)
B I I L A 63| 63 @ 63| 63 )
1123 ! 27| 127 (2) 127 | 127 2)
1122 1 {7 (2
1 ]2 |1 1 {7 |1 62| 62 (1) 62| .62 (1)
1 3]s 1 Ja s 126 | 126| FREQ 100 kHz (8) 126 | 126 | FREQ 100 kHz (8)
P 118 |a 61| 61 (4) 61] 61 (4)
11 3ls 1 lel2 125] 125 (2) 125( 125 (2)
11 3ls 1|8 |1 60 60 (1) 60| 60 %))
11 3la 119}s 124| 124 FREQ 10 kHz  (8) 124| 124| FREQ 10 kHz  (B)
1133 1 |94 59 59 (4) 59 59 (4)
1132 1 |9 ]2 123] 123 (2) 123 123 (2)
1| 31 y el 58| 58 (1) 58| 58 (N
11 als 1 110] 8 122| 122 FREQ 1 kHz  (8) 122]| 122| FREQ 1 kHz  (8)
11 al7 1 |10] s 57| 57 (4) 57| S1 (4)
1| als 1 {10l 2 121 121 (2) 121 121 (2)
1| als 1 110] 1 56] 56 (1) 56| 56 (1)
1| ala NN 120{ 120} FREQ 100 Hz  (8) 120| 120| FREQ 100 Hz  (8)
1] 4|3 10114 55| 55 4) 55| 55 (4)
11 al2 1 1l 2 19| 119 (2) 19| 119 (2)
1] 4] 1 1] 54 54 1) 54| 54 1
1158 1 |12[ 8 118] 18] FREQ 10 Hz  (8) 18] 118 FREQ 10 Hz  (8)
1l sle 1 |12] s 53| 53 (4) 53| 53 (4)
11sls v |12] 2 17| 117 2) 17| 117 (2)
115ls 'HETIE 52| 52 €} 52| 52 (%))
1 1s]la 7 li3le 116 116 FREQ 1 Mz (8) 116 | 116 | FREQ 1 Hz (8)
1153 1 [13] 4 511 51 (4) 51] 51 (4)
182 1 [13]2 15[ 115 (2) 115] 115 (2)
151 1 (13} 50| S0 (1) 50| s0 [&D)
2|28 2 (6|8 NOT USED NOYT USED
2| 2|7 2 |6 |4 NOT USED
2| 2)e 2 16 |2 NOT USED
2] 2(5 2 |6 |1 76| 76 76| 76| RF GAIN (16)
2|24 2 |1 |8 1Ml 1 n| n (8)
2| 2|3 2 (1|4 75| 15 5] 15 (4)
2| 2|2 2 {112 16| 10 10| 10 (2)
2| 211 2 |7 |1 22| 87 2| 87 (1)
2|38 2 (8 |8 3| 12| NOT USED 3| 12| FL7E)ENBL
2 (37 2 {8 |4 4| g 41| 41! FLe (D)ENBL
2 [3is 2 8 |2 106 | 106 106 | 106 | FLS (C)ENBL
2 35 2 ls |1 37| 3 37| 37| FL4(B)ENBL
213 |4 2 |9 |8 84| 84 84 [ 84| B2 AGC (2)
21313 2 lo |4 85| 85 85| 85| B2 AGC (&}
2 (3 ]2 2 |9 |2 19| 19 19 | 19| A2 acC (2)
2 |31 2 {9 [1 20| 20 20 [ 20 | A2 AGC &)
2| a8 2 |10|8 100{ 100{ NOT USED 100 | 100 | FL3 (A) ENBL
2] 47 2 |10f 4 99| 99 99| 99| FLT (16 kHz) ENBL
2)4]6 2 |10f2 35| 35 35| 35| vero ENBL
2| als 2 |1of1 34| 34 34| 34| aFC ENBL
2| 4fa 2 [11]8 98| 98 98| 98| B AGC (2)
2143 2 [n]4 33| 33 33| 33|81 AGC [}
21 a2 2 112 97| 97 971 97| Al AGC (2)
2 |41 2 1|1 32 | 32 | PEAK CLIPPER ENBL 32 | 32 |A1 AGC (1)
2 |s]s 2128 73§ 73| NOT USED 73 | 73 | DATA NET ENBL
2 |5 |7 2 |12 |4 8| 8| AMENBL 81 8| aMeENBL
21516 2 112 |2 72| 72| CWENBL 72 | 72 | OW ENBL
2 |51(5 2 12 |1 9 9 158 ENBL 9 9 [ 158 ENBL
2 (5|4 2 13le 74 | 74 | B2 ENBL 74 | 74 | B2 ENBL
2153 2 13 |4 6| 92| B ENBL 6 | 92 | B1 ENBL
2 [5]2 2 3|2 26 ] 91 | A1 ENBL 26 | 91 | A1 ENBL
2 {5 |1 2 131 17 | 29| A2 ENBL 17 | 21 | a2 EneL

WORD FORMAT EXCITER, AND RECEIVER , AND
W80 8-81T] lascil 7.8 EXCITER CONTROL RECEIVER CONTROL
. [} .
2 g z2| g gl s
. 5 4 _Jg _Jz J= Jz
Q| F 1 a z a
glelsl 18] WelYE FUNCTION wamz FUNCTION
olal| 2 ald]% a2 Jo|d
@ & 4 a - a5 d4a ([«q 5
2lx|E AR g2]%8 542
:/15la] |2][5(® §3ld= £3[d=
3|28 316 |8 NOT USED NOT USED
3217 306 |4 NOT USED
3|2]e 36 |2 NOT USED
3|25 36 |1 107 | 107 107 | 107 [ veFo siGN
3|24 3|7 |8 48| 48 48 48| VBFO FREQ 1 kMz (8)
3|23 3(7 |4 113|113 13| 113 (4)
3 (212 3|7 |2 47 47 47 47 (2)
3|21 317 1 112|112 12 | 112 (1)
3|3 (e 3(8 |8 NOT USED 46| 46| VBFO FREQ 100 Hz (8)
31347 318 |4 M {1 (4)
313|s 318 |2 10| 110
(2)
3315 38 |1 44| 44 (1)
31384 319 |8 109 | 100 | VBFO FREQ 10
Hz (8
333 3l9 |4 43 43 24;
31312 3|9 |2 108 | 108 1 )
31311 3le |1 2] 42 )
3|48 3]10]8 T NOT USED 7| 7| wNoOT usen
3| 4|7 3110( 4 s | 8 sl s
3{ 4fs 3| 10| 2
101
3| 4ls 3| 10| 1 A ol
3| 4|4 3111 8
3] 3 3l 3
3| 4f3 3| 11] s 515 5| s
3|42 3112 6 | 6 6| 6
3f4]1 3jNn? 4| 4 4] 4
3|58 3(12]8 NOT USED NOT USED
3|57 3[12] 4
3(5/(6 3/12|2
3|55 3| 12] 1 18 | 81 18] sl
3154 3138 82 |82 PILOT CARRIER ENBL 82| 82| B2 AGC BUS
3[(s|3 3[13]4 18 |78 PA L PWR ENBL 78| 78| B1 AGC BUS
3]s |2 3132 14 |14 PA HV ENBL 14 | 14| Al acc BuS
3 {51 3131 79 |79 PA LV ENBL 79| 79 A2 AGC BUS
4]2]s 4| 6|8 NOT USED NOT USED
4|27 4| 64 NOT USED NOT USED
alzls 4] 6|2 (12X 13 EXCTR FLT 12)| 13{ RewR FLT
425 41 61 (gg) 68 REMOTE KEY (MON) (232) 68 | RF OVLD FLT
4| 2|4 4| 7]8 88 B2 AF MON 88 B2 AF MON
4f2(3 4| 7|4 23 81 AF MON 23| 81 AF MON
4| 2f2 al 1|2 22 Al AF MON 22| Al AF MON
4 |21 4 7)1 24 A2 AF MON 24 A2 AF MON
413(s 4] 8|8 )] 2 NOT USED ()| 2| w~oTuseo
4|37 4| 8]4a (40)] 40 10 Hz LOCK IND (40) 40 10 Hz LOCK IND
4|36 af 8|2 hos 100 Hz LOCK IND 106 100 Hz LOCK IND
4 315 4 8(1 36 1 kHz LOCK IND 36 1 kHz LOCK IND
4| 34 4| 9fe 83 10 kHz LOCK IND 83| 10 kHz LOCK IND
4| 3|3 4] 9| a 39 100 kHz LOCK iND 39| 100 kHz LOCK IND
4| 3|2 al| 9j2 101 SYNTH OUT LOCK IND 101 SYNTH OUT LOCK IND
41 311 41 9|1 18 FREQ REF FLT 18 FREQ REF FLT
44 |8 4110 8 (69) | 69 NOT USED (69)| 69| NOT UsED
4[a 17 4( 10| 4 an| a SUBCARRIER LOCK FLT| 177)] 4| SUBCARRIER LOCK FLT
414 [ 6 41100 2 )| s EXCTR RF MON (5)| 5| VBFO SYNTH FLT
414 |5 4110] 1 13) ] 70 EXCTR PS FLT (13)| 70! RCVR PS FLT
414 14 4(11] 8 ©n | 67 NOT USED (6 67 B2 AGC MON
44 |3 a1} 4 49 EXT STANDARD 49|  B1 AGC MON
4la |2 4l 11| 2 86 A1 IF MON 86| A1 AGC MON
414 |1 4] 111 1 o5y 3 NQOT USED 105y 3 A2 AGC MON
4 (5 |8 4112(8 (70§ 77 PA READY (70 77| NOT USED
als |7 412} 4 (104) 102 PA FLT (104] 102 |  EXT STANDARD
415 (e 4112)2 (27 7|  PARF MON 21" 7| aFc Look MoN
415 |s 411241 (92)( 89| CPLR FLT (92)[ 89| RF XLATOR MON
45 ja 47138 (28) T PRESEL FLT (28)| 71| PRESEL FLT
415 |3 41134 (29)] 95 DATA ERROR (29)) 95 | DATA ERROR
a5 {2 4| 13} 2 (95){ 16 LOCAL CONTROL (95) 16 | LOCAL CONTROL
45 |1 4131 (30| 80 MON | TOR (30)| 80 | MONITOR

TPA-2876-014

Remote Control Word Format and Pin Assignment
Figure 6
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