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450-512 MHz, 117V AC
100 Watts REF Output
Part No. 242-1010-1xx

Copyright© 1986 by the E.F. Johnson Company

The E.F. Johnson Company designs and manufactures two-way radio equipment to serve
a wide variety of communications needs. Johnson produces equipment for the mobile
telephone and land mobile radio services which include business, industrial, government,

public safety, and personal users. In addition, Johnson designs and manufactures elec-
tronic components used in communications equipment and other electronic devices.

LAND MOBILE PRODUCT WARRANTY

The manufacturer's warranty statement for this product is available from your product
supplier or from the E.F. Johnson Company, 299 Johnson Avenue, Box 1249, Waseca,
MN 56093-0514. Phone (507) 835-6222.
WARNING

This device complies with Part 15 of the FCC rules. Operation is subject to the condition
that this device does not cause harmful interference. In addition, changes or modification
to this equipment not expressly approved by E. F. Johnson could void the user’s authority
to operate this equipment (FCC rules, 47CFR Part 15.19).

DO NOT allow the antenna to come close to or touch, the eyes, face, or any exposed
body parts while the radio is transmitting.

DO NOT operate the radio near electrical blasting caps or in an explosive atmosphere.

DO NOT operate the radio unless all the radio frequency connectors are secure and any
open connectors are properly terminated.

DO NOT allow children to operate transmitter equipped radio equipment.
SAFETY INFORMATION

Proper operation of this radio will result in user exposure below the Occupational Safety
and Health Act and Federal Communication Commission limits.

The information in this document is subject to change without notice.

® Call Guard is a registered trademark of the E.F. Johnson Company.

This manual includes revisions through October 1995.
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REVISIONS LOG

Revised Figure 4-3, Transmitter Block Diagram to include A180 DC Voltage Control
Revised Section 6.2 and 6.3 to include A180 DC Voltage Control alignment.

Revised Figure 6-3, Transmitter Alignment Points Diagram to include A180

Add A130 to Exciter Drawer parts list.

Added A180 parts list

Added A403 PA Rear Connect Assembly

Added A180 to Exciter Component Layout

Revised Exciter Schematic to include A180 DC Voltage Control

Revised Logic drawer component layout to include R995 zero ohm jumper from R990 (+5V) to U732,
pin 16 (Vcc).

Added A1380 DC Voltage Control board component layout

Added A180 DC Voltage Control Board schematic
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GENERAL INFORMATION

SECTION 1
GENERAL INFORMATION

1.1 SCOPE OF MANUAL

This service manual includes installation, circuit
description, servicing, and alignment information
for the Johnson CR1010 UHF Repeater, Part
Number 242-1010-116/126.

1.2 DESCRIPTION

The Johnson CR1010 is a UHF-FM repeater
that operates in the 450-512 MHz frequency range.
It is completely solid state and the transmitter is
rated at 100W (450-488 MHz) or 90W (488-512
MHz) RF power output continuous duty. The
output from the duplexer (if used) is approximately
75W (450-488 MHz) or 68W (488-512 MHz).

The repeater is modular in design for ease of
service. There are separate assemblies for a logic,
receiver, exciter, power amplifier, and power supply
sections.

When used in the community repeater configu-
ration, the Logic Drawer controller is capable of
decoding any of 38 CTCSS tones (field program-
mable) and up to 16 CDCSS codes. The controller
also allows transmitting different CTCSS tones than
received. Refer to Section 3 for programming
information.

The CR1010 standard settings are:
3.5 second Hang Time
3.0 minute Time—Out Timer
0.25 second Key Delay

The repeater functions as an open repeater
when 0040 Call Guard® is assigned. At the end of
each DCG transmission the repeater sends a Digital
Call Guard turn-off code. The repeater does not
invert the Digital Call Guard signal and does not
encode Call Guard signal when keyed with the local
microphone.

1.3 REPEATER IDENTIFICATION

The serial number is printed on an adhesive
backed cloth attached to the inside of the cabinet.
The following table shows an identification break-
down of an identification number.

Revision Manufacture Warranty

Model Letter Date Plant  Number

1010 A 01 O A 12345
Month LYeor LA = Waseca

1.4 JOHNSON CR1010 MODELS

The following breakdown shows the part
number scheme used for the Johnson CR1010
models.

242~ 1010~ X X X

0—BASE_STATION
1-STANDARD UNIT
2—-SPECIAL

3—BASE STATION [1
4—-BASE STATION [2
5—STANDARD UNIT gﬂ]E
6—-LTR LOGIC REPEATER

1— 450-488 MHz
2— 488-512 MHz
3— 403-430 MHz

1- 75-100W |4
4— 75-100W |5
{1] WITH SECOND RECEIVER OPTION
{2] WITH REPEATER OPTION
[3] WITH EXTERNAL CWID OPTION

{4] 1 CHANNEL REPEATER
[5] WITH MULTI-CHANNEL BASE STATION




GENERAL INFORMATION

1.5 ACCESSORIKES

Refer to Table 1-1 for a listing of CR1010
repeater accessories/options and their part numbers.

TABLE 1-1
ACCESSORIES/OPTIONS

DESCRIPTION PART NUMBER

Transmit 2 PPM TCXO [1] 518-24xx—xxx
518-25xx—xxx
518-54xx—xxx
518-55xx~xxx
544-9050-010
250-1010-740
250-0740-200
023-4061-001
023-1010-280
532-4001-004

Receive 2 PPM TCXO [1]

CW Identifier PROM

External CWID Kit

Heavy Duty Microphone
Outdoor Cabinet

PA DC Power Substitution Box
Duplexer

[1] The last six digits are determined by the
trequency in MHz.

1.5.1 EXTERNAL CW IDENTIFIER

The CWID is a separate PC board option that
provides automatic international Morse Code station
call sign identification by superimposing coded au-
dio onto the transmit modulation. If voice com-
munication is in process, the ID is not transmitted
until the repeater unkeys. If the ID is being trans-
mitted, the repeater can be accessed and the voice
communication will be heard over the ID.

U701 is included in the kit to upgrade the
software if necessary. Revision 208 or later software
is required with the CWID.

The PROM can be factory programmed or with
the PROM Programmer I, Part No. 250-3020-200.

1.5.2 REPEATER CABINETS

The standard 30-inch cabinet does not have
additional room for accessories. The 43— or
60—inch cabinets are used when accessories such as a
duplexer is installed. The outdoor cabinet consists
of three panels which install around the indoor
cabinet to make it weather resistant.

1.5.3 MICROPHONE

This is a high—impedance microphone used for
repeater testing. The repeater does not encode Call
Guard signal when keyed by the microphone.

1.6 PRODUCT WARRANTY

The warranty statement for this transceiver is
available from your product supplier or from the
Warranty Department, E.F. Johnson Company, 299
Johnson Avenue, Box 1249, Waseca, MN 56093-
0514. This information may also be requested by
phone from the Warranty Department. The War-
ranty Department may also be contacted for War-
ranty Service Reports, claim forms, or any questions
concerning warranties or warranty service by dialing
(507) 835-6970.

1.7 FACTORY CUSTOMER SERVICE

The Customer Service Department of the E.F.
Johnson Company provides customer assistance on
technical problems and the availability of local and
factory repair facilities. Customer Service hours are
7:30 a.m. — 4:30 p.m. Central Time, Monday -
Friday. There is also a 24-hour emergency techni-
cal support telephone number. From within the
continental United States, the Customer Service
Department can be reached at this toll-free
number:

1-800-328-3911

When your call is answered at the E.F. Johnson
Company, you will hear a brief message informing
you of numbers that can be entered to reach various
departments. This number may be entered during
or after the message using a tone~type telephone.

If you have a pulse—type telephone, wait until the
message is finished and an operator will come on
the line to assist you. When you enter a first
number of "1” or "2", another number is requested
to further categorize the type of information you
need. You may also enter the 4-digit extension
number of the person that you want to reach if you
know what it is.

FAX Machine — Sales
FAX Machine — Cust Serv

(507) 835-6485
(507) 835-6969




If you are calling from outside the continental
United States, the Customer Service telephone
numbers are as follows:

Customer Service Department — (507) 835-6911
Customer Service FAX Machine — (507) 835-6969

You may also contact the Customer Service
Department by mail. Please include all information
that may be helpful in solving your problem. The
mailing address is as follows:

E.F. Johnson Company
Customer Service Department
299 Johnson Avenue

P.O. Box 1249

Waseca, MN 56093-0514

1.8 FACTORY RETURNS

Repair service is normally available through lo-
cal authorized E.FF. Johnson Land Mobile Radio
Service Centers. If local service is not available, the

equipment can be returned to the factory for repair.

However, it is recommended that you contact the
Field Service Department before returning equip-
ment. A service representative may be able to sug-
gest a solution to the problem so that return of the
equipment would not be necessary. If using the

toll-free number in the preceding section, enter "2”.

Be sure to fill out a Factory Repair Request
Form #271 for each unit to be repaired, whether it
is in or out of warranty. These forms are available
free of charge by calling the repair lab (see Section
1.7) or by requesting them when you send a unit in
for repair. Clearly describe the difficulty experi-
enced in the space provided and also note any prior
physical damage to the equipment. Then include a

form in the shipping container with each unit. Your

phone number and contact name are very important
because therc are times when the technicians have
specific questions that need to be answered in order
to completely identify and repair a problem.

When returning equipment for repair, use a PO
number or some other reference number on your
paperwork. These numbers are referenced on the
repair order and it makes it easier and faster to
locate your unit in the lab.

GENERAL INFORMATION

Return Authorization (RA) numbers are not
necessary unless you have been given one by the
Field Service Department. They require RA num-
bers for exchange units or if they want to be awarc
of a specific problem. If you have been given an
RA number, reference this number on the Factory
Repair Request Form sent with the unit. The repair
lab will then contact the Field Service Department
when the unit arrives.

1.9 REPLACEMENT PARTS

E.F. Johnson replacement parts can be ordered
directly from the Service Parts Department. To or-
der parts by phone, dial the toll-free number and
then enter 1" as described in Section 1.7. When
ordering, please supply the part number and quan-
tity of cach part ordered. E.F. Johnson dealers also
need to give their account number.

If there is uncertainty about the part number,
include the designator (C112, for example) and the
model number of the equipment the part is from
(refer to Section 1.3).

You may also send your order by mail or FAX.
The mailing address is as follows and the FAX
number is shown in Section 1.7.

E.F. Johnson Company
Service Parts Department
299 Johnson Avenue
P.O. Box 1249

Waseca, MN 36093-0514
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CR1010 SPECIFICATIONS

The following are general specifications intended for use in testing and servicing this repeater. For current advertised
specifications, refer to the Marketing Specifications sheet. Specifications are subject to change without notice.

Frequency Range
Channels
Transmit/Receive Separation
Channel Spacing
Dimensions
Microphone
Power Source
Battery Drain
FCC Compliance
Duty Cycle
Circuit Protection

Sensitivity
Selectivity

Squelch Sensitivity
Modulation Acceptance
Spurious

Image Rejection
Intermodulation
Audio Power Output
Hum and Noise
Channel Spread
Frequency Stability
Input Impedance
Speaker Impedance

RF Power Output

DC Input Power (finals)

Spurious and Harmonic Emissions
Modulation

FM Hum and Noise

Frequency Stability

Audio distortion

Channel Spread

Load Impedance

GENERAL

450-512 MHz

1

5 MHz

25 kHz

43"H x 22"W x 15D

Optional HD for local operation and test
115V AC/230V AC

2.5A maximum standby, 30A maximum transmit
Parts 15, 21, 74, 90 and 95(A)

Continuous

35A circuit breaker (system) 7A fuse (exciter)

RECEIVER

0.35 pV (12 dB SINAD)
-90 dB

0.25 pV

+7.5 kHz

-100 dB

-85 dB

-80 dB

0.5 Watt (local)

-60 dB (squelched)

1 MHz maximum

+2 PPM -22°F to +140°F
50 Ohms (nominal)

8 Ohms

TRANSMITTER

90 Watts

200 Watts

-75 dBc

16KOF3E: +5 kHz at 77°F/100% at 1 kHz
-55 dB minimum

+2 PPM -20°F to +140°F

2% at 1 kHz (23 kHz deviation)

3 MHz (5 MHz with 1 dB power degradation)

50 Ohms




INSTALLATION

SECTION 2
INSTALLATION

2.1 INTRODUCTION

Although this equipment is carefully aligned at
the factory, shipment can upset some of the ad-
justments so pre—installation testing is recom-
mended. Complete the tests listed in the "Perform-
ance Tests”, Sections 6.5 and 6.4.

Site preparation and antenna installation is not
within the scope of this manual. Refer to the
"Dealer Guide To Site Preparation”, Part No.
004-8000—100, for preliminary installation require-
ments. Factory installation of repeaters is available.
Contact your sales representative for more
information.

Refer to Section 3 for repeater programming
and operating information.

2.2 115/230V AC OPERATION
CAUTION

Do not connect the power supply to AC power
until an antenna or dummy load has been con-
nected to the antenna jack. The transmitter may
momentarily key and damage to the power ampli-
fier could result.

The same power supply can be used for 115 or
230V AC power sources. If the power supply needs
to be converted to operate on the other power
source, rewire the transformer and change fuse F1

as shown on the schematic and wiring diagrams in
the back of this manual. However, if a change
between 50 and 60 Hz power sources is necessary, a
different transformer is required.

2.3 INSTALLATION

1. Install the antenna coaxial cable through the
access holes in the front or back baseplates of
the repeater cabinet. Connect the cable to the
duplexer or to the transmitter and receiver, de-
pending on the type of installation. Connect
the power supply to AC power.

NOTE: Because most repeater installations require
several hundred feet of coaxial cable, it is very
important that the cable be a high quality product.
Failure to use a high quality cable may result in
large power losses and poor repeater performance.

2. Set drawer front panel controls as follows:

LOGIC - Set the ON/OFF LINE switch to
"On Line" (green LED on). The Call Guard
Level controls are factory set or adjusted during
alignment.

EXCITER - LOCAL/REMOTE SWITCH to
"Remote”. The Transmit Audio Level controls
are factory set or adjusted curing alignment.
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OPERATION AND PROGRAMMING

SECTION 3
OPERATION AND PROGRAMMING

3.1 REPEATER OPERATION

The CR1010 repeater has several standard oper-
ating functions. The following functions are always
available:

Function Section
On/Off Line Switch 3.2
Power Indicator 3.3
Transmit Indicator 3.4
Manual Rest Switch 3.5
Local/Remote Switch 3.6
Local Volume Control 3.7
Audio Test Jack 3.8
Call Guard Squelch 3.10
Power Failure Alarm 3.11

Optional Functions
CW Identifier 3.12

Refer to the indicated section for additional
information of the particular function listed. A
photo showing the various front—panel controls and
indicators is located in Figure 4-1.

3.2 ON/OFF LINE SWITCH

For normal repeater operation, this switch is
placed in the “On Line” position and the green
LED is on. The switch is placed in the "Off Line"
position to disable the Logic drawer repeater func-
tions for repeater programming and the green LED
is off.

3.3 POWER INDICATOR

Indicates that power is applied to the logic
drawer.

3.4 TRANSMIT INDICATOR

Located on the front panel of the Exciter
drawer, this LED indicates when the transmit en-
able signal is being produced by the control logic.
It also indicates when the Local PTT is activated.

3.5 MANUAL RESET SWITCH

Resets the microcontroller U701 to read the
programming information from the beginning of the
program. This occurs automatically when power is
applied to the Logic drawer and when system supply
or AC power failure returns to normal.

3.6 LOCAL/REMOTE SWITCH

Normally in the Remote position, this switch
directs the received audio to the transmit audio
circuitry and the PTT line to the controller logic.

When placed in the Local position, the local
microphone audio is placed on the transmit audio
input and the PTT line is controlled by the local
microphone PTT switch.

3.7 LOCAL VOLUME CONTROL

Turning this control clockwise past the detent
disables logic control of the squelch and adjusts the
local speaker volume level. Then if a carrier is
present, the audio signal is heard from the local
speaker and fed to the Exciter. The normal operat-
ing position for this control is fully counterclock-
wise to the "off” position. Make sure it is returned
to this position when testing is complete.
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3.8 AUDIO TEST JACK

Miniature phone jack used to monitor the re-
ceive audio signal. Any receive signal, including
noise, can be monitored at this jack because it is
located before the squelch gates.

3.9 OPEN REPEATER OPERATION

The CR1010 repeater operates as an open re-
peater when 0040 Call Guard code is programmed.
When the repeater is keyed with the local micro-
phone, a Call Guard signal is not encoded.

3.10 CALL GUARD SQUELCH

3.10.1 TRANSMIT TONE CALL GUARD
SQUELCH

U706 contains 32-bytes of data, which along
with an R-2R ladder network and 5-bit counter
U705, is used to generate a step approximated sine
wave. The microcontroller EPROM is programmed
with two digits (see Table 3-1) assigned to the tone
Call Guard frequencies.

3.10.2 TRANSMIT DIGITAL CALL GUARD
SQUELCH

U701 is programmed with three digit codes as-
signed to the digital Call Guard codes (see Table
3-1). These codes are sent directly out of U701
noninverted. The turn—off code is always sent after
each transmission.

3.10.3 RECEIVE TONE/DIGITAL CALL
GUARD SQUELCH

U701 is programmed with two or three digit
numbers assigned to the tone/digital Call Guard
frequencies or codes. U701 interprets whether the
incoming tone/code is valid and if so, opens the
receive squelch circuit and keys the transmitter.

NOTE: When tone and digital Call Guard squelch
are used together, it is not recommended to use tone
frequencies 127.3 Hz (19), 131.8 Hz (20), 136.5 Hz
(21), or 141.3 Hz (22) because of their close proxim-
ity to the digital Call Guard turn—off frequency of
134.0 Hz.
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3.11 POWER FAILURE ALARM

When the repeater is functioning on standby
power, during an AC power loss, three—800 Hz
tones are superimposed on the transmit audio. AC
voltage from the power supply is connected to the
logic controller AC sense circuitry.

3.12 CW IDENTIFIER

U726 is a blank PROM which is user pro-
grammed to a unique CWID. The PROM Pro-
grammer II programs the PROM. Refer to manual
Part No. 002-3020-205 for program information.

3.13 REPEATER PROGRAMMING
3.13.1 INTRODUCTION

The digital processing section consists of the
Logic board, front panel display board and rear
connector board. The Logic drawer front panel
contains a keypad, S701 and four 7-segment dis-
plays for Call Guard squelch programming. Receive
and retransmit Call Guard codes are entered into
the microcontroller's RAM from the front panel
keypad. The On/Off Line switch disables the Logic
drawer repeater functions, enters programming
mode and turns the green LED indicator off. The
red LED indicator is always on when power is
applied to the Logic drawer. To begin initial
programming enter CLEAR 99 to delete any test
Call Guard programming before attempting to pro-
gram Call Guard codes.

3.13.2 SOFTWARE DESCRIPTION

Two types of software are now available for the
CR1010 Repeater. Logic drawers without external
CWID use U701, Part No. 023-9998-104 (V2.09).
Logic Drawers with external CWID use U701, Part
No. 023-9998-107 (V2.10).

The logic is controlled by microcontroller U701,
clocked at 12 MHz. All program memory is in the
onboard 4k EPROM. Peripheral chip U702 pro-
vides 1/O port expansion, 256 bytes of external
RAM, and an external timer. U702 has a NiCad
battery backup to provide nonvolatile memory.
There are also two PROMs, one for CWID and one
for Transmit Tone Call Guard Step Approximated
Sinewave.




3.14 PROGRAMMING FUNCTION KEYS

The contents of the Call Guard memory is
verified or changed by using the front panel key-
board and display. To begin programming set
On/Off Line switch to Off Line and the green LED
will go off. Certain keys have special functions as
follows:

Key Function

**  FEnters the programming mode.

##  Exits the programming mode.

### Entered during programming exits
programming mode.

* Before Call Guard code is entered indicates
Tone Call Guard Squelch.

* After Call Guard code is entered indicates
LOAD code in memory.

#  Before Call Guard Code is entered indi~
cates Digital Call Guard squelch.

# After Call Guard code is entered indicates
DELETE code in memory.

11 Scrolls Tone Call Guard code entered.
Enter * to advance to next code.
Enter # to back up to last code.
Enter 11 to Exit scroll mode.

22 Scrolls Digital Call Guard codes entered.
Enter * to advance to next code.
Enter # to back up to last code.
Enter 22 to Exit scroll mode.

... In Scroll mode this indicates an end—of-list.
When programming this indicates error.

99  Clears all Tone and Digital Call Guard codes.

Manual Reset Switch
Resets microcontroller U701.
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3.15 TONE CALL GUARD SQUELCH
Press ** to enter programming mode.
Press * for Tone Call Guard mode.

Enter 2—digit Tone Call Guard number (see Table
3-1).
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2—-DIGIT NUMBER

Press * to load code in memory.

NOTE: When tone and digital Call Guard squelch
are used together, it is not recomunended to use tone
frequencies 127.3 Hz (19), 131.8 Hz (20), 136.5 Hz
(21), or 141.3 Hz (22) because of their close proxim-
ity to the digital Call Guard turn—off frequency of
134.0 Hz.

3.16 TYPE—A TONE CALL GUARD SQUELCH
Press ** to enter programming mode.

Press * for Tone Call Guard mode.

Enter 2-digit number for Decode first, then enter
2—-digit number for Encode (see Table 3-1).
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2-DIGIT ENCODE

2-DIGIT DECODE

Press * to load code in memory.
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3.17 DIGITAL CALL GUARD SQUELCH
Press ** to enter programming mode.
Press # for Digital Call Guard mode.

Enter 3—digit number (see Table 3-1).
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3-DIGIT ENCODE

Press * to load code in memory.

3.18 DELETE CALL GUARD NUMBER FROM
MEMORY

Press ** to enter programming mode.

Press * for Tone Call Guard mode.
Press # for Digital Call Guard mode.

Enter Call Guard number to be deleted.
Press # to delete Call Guard number from memory.
3.19 PROGRAMMING ERROR

If during programming Error is indicated
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proceed as follows:
Press ### to Exit programming mode.
Press 11 (Scroll) to check all TCG numbers.

Press 22 (Scroll) to check all DCG numbers.

Press ** to enter programming mode and continue.
If an error message continues to appear:

Depress Manual Reset Switch.
Enter 99 to clear all TCG and DCG numbers.
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Verify correct numbers (see Table 3-1).
Re-enter all TCG and DCG numbers.

If an error message continues to appear, more
than a programming error could be the cause.

3.20 OPEN REPEATER OPERATION

Press ** to enter programming mode.

Enter 0040.
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Press * to load into memory.

3.21 TO DISABLE PROGRAMMING/SCROLL
FUNCTIONS

Return On/Off Line switch to "On Line” posi-
tion to disable programming and return to repeater
functions. The On Line LED will turn on.
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TABLE 3-1
CALL GUARD TONES/CODES
Call Guard Tones

CODE FREQ | CODE FREQ | CODE FREQ | CODE FREQ | CODE FREQ
00 0.0 08 88.5 16 114.8 24 151.4 32 203.5
01 67.0 09 91.5 17 118.8 25 156.7 33 210.7
02 71.9 10 94.8 18 123.0 26 162.2 34%* 218.1
03 74.4 11 97.4 19 127.3 27 167.9 35% 225.7
04 77.0 12 100.0 20 131.8 28 173.8 36* 233.6
05 79.7 13 103.5 21 136.5 29 179.9 37* 241.8
06 82.5 14 107.2 22 141.3 30 186.2 38* 250.3
07 85.4 15 110.9 23 146.2 31 192.8

Recommended Digital Call Guard Codes

023 065 131 172 261 346 431 532 654 743
025 071 132 174 263 351 432 546 662 754
026 072 134 205 265 364 445 565 664
031 073 143 223 271 365 464 606 703
032 074 152 226 306 371 465 612 712
043 114 155 243 311 411 466 624 723
047 115 156 244 315 412 503 627 731
051 116 162 245 331 413 506 631 732
054 125 165 251 343 423 516 632 734

* Not recommended for use.
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CIRCUIT DESCRIPTION

SECTION 4
CIRCUIT DESCRIPTION

4.1 INTRODUCTION

The CR1010 repeater is completely solid state,
modular in construction with drawers mounted to a
standard 19 inch rack panel. Figure 4-1 shows re-
peater assembly locations. Exciter and receiver
drawers are mounted on slide rails that slide out
and tilt down for ease of servicing. The 100 watt
solid state power amplifier and 35 amp power sup-
ply are mounted to the rack panels. The repeater is
housed in a 43 inch cabinet with an outdoor cabinet
optional.

The repeater operates on a continuous duty
cycle between 450 to 512 MHz. The power supply
requires either 115 or 230 V AC at 50 or 60 Hz.

The incoming signal is fed from the duplexer
receive section to the receiver. A portion of the
Logic Drawer processes receiver audio output and
turns on the exciter. The exciter RF output is
coupled to the power amplifier, optional duplexer
and antenna.

4.2 RECEIVER

Refer to the block diagram Figure 4-2, and
Receiver schematic diagram Figure 8-10.

4-1

4.2.1 DC POWER SUPPLY

The Power Amplifier supplies 13.6V DC to the
receiver at J560, pin 7. The receive 13.6V DC line
supplies power to 9V regulators U301, U307 and
first mixer Q101. Regulated 9V DC is supplied to
the rest of the receiver with R325 and R326 dividing
the 9V DC source to a 4.5V DC reference voltage
for U302, U303, U304 and U308. The source supply
for U201 is provided by 6.8V zener CR305 .

4.2.2 HELICAL FILTER, FIRST MIXER (Q101)

The incoming on—channel signal is coupled
through a 5—section helical resonator preselector fil-
ter consisting of L101-1105. This bandpass filter
provides front—end selectivity and prevents the in-
jection signal from being coupled back to the receiv-
ing antenna.

The receive signal is applied to the gate of first
mixer Q101, an N-channel J-FET. The first oscilla-
tor injection signal is applied to the source of Q101
and mixed with the receive signal to produce a first
IF of 10.7 MHz. Low side injection is used, so the
injection frequency is 10.7 MHz below the receive
frequency.
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4.2.3 TCXO (Y254), TRIPLER (1.251)

Y254 is a temperature compensated crystal oscil-
lator (TCXO) that gives the receiver a frequency
stability of +2 PPM (+0.0002%) from -22°F to
+140°F. The TCXO is housed in a shielded,
plug—in assembly and has an output of between
16.270 to 18.566 MHz. The oscillator is adjusted
exactly on frequency by variable capacitor C705,
accessible through an opening in the shield. To
ensure the oscillator frequency stays within toler-
ance at temperature extremes, the frequency should
be set at the calibrated ambient temperature refer-
ence of 77°F.

TCXO, Y254 is not field repairable because a
factory recalibration must be performed whenever a
component is changed. Recalibration is required
because new components may have slightly different
characteristics that may cause oscillator frequency to
go out of tolerance.

4-3

The TCXO output on pin 5 is fed to the
junction of 1.251/1.256 and tuned to the third har-
monic by 1.251, 1.256, and C259. C260 couples the
tuned circuit output to the base of tripler Q251.
1252 and C261 also tune to the third harmonic of
the TCXO output. C262 and C263 provide imped-
ance matching to the base of Q251. A small RF
signal is coupled by C264 to CR251, where it is
rectified and filtered to provide a voltage at TP255
for tuning purposes.

4.2.4 TRIPLERS (Q251, Q151)

The output on the collector of Q251 is tuned to
the third harmonic of the input by 1253 and C267.
C268 couples the output from Q251 to the base of
tripler Q151. 1.254, C269 and C151 tune to the
output of Q251 and match the input impedance of
Q151. A small RF signal is coupled by C270 to
CR252, where it is rectified and filtered to provide
a voltage at TP256 for tuning purposes.



CIRCUIT DESCRIPTION

The output of Q151 is coupled to a two—-stage
helical bandpass filter consisting of 1106 and 1.107.
The filter is tuned to the third harmonic of Q151's
input. The filter output is 10.7 MHz below the
on—channel receive signal and fed to the source of
mixer Q101. The crystal frequency is determined by
the following formula:

Crystal freq - 10.7

Channel frequency =

27

4.2.5 10.7 MHz CRYSTAL FILTERS AND
AMPLIFIER (Z201, Z202, Q201, Q202)

The first mixer output is fed to T201 on the
receiver board. T201, C102 and C104 form a reso-
nant circuit tuned for 10.7 MHz. C203 couples the
10.7 MHz signal to Z201A and 1.201/C204 match
the input impedance to Z201A.

Crystal filter Z201 has a center frequency of
10.7 MHz and a bandwidth of 13 kHz at the 6 dB
points. Output of Z201B is coupled to IF amplifi-
ers, Q201 and Q202 by C207 and matched by C208
and 1.202.

Cascode IF amplifier, Q201 and Q202 provides a
high gain with low noise and good stability. This
series—connected amplifier pair has Q201 sensitive to
input voltages and Q202 sensitive to current vari-
ations in Q201. The amplified signal output from
the drain of Q201 drives the emitter of Q202. The
base of Q202 is grounded for an AC signal with
bypass capacitors C225/C210 and L.203 is an RF
choke.

The output of IF amplifier Q202 is coupled to
7202 through C212. L.204 and C213 match the input
to 2202. Z202 is a two—pole 10.7 MHz crystal filter
similar to Z201. The output of Z202 is matched by
L.205. The mixer input U201, pin 16 is designed to
impedance match with the typical value of a crystal
filter, approximately 3.3 k ohm.

4.2.6 MIXER, LIMITER/DETECTOR (U201)

U201 contains second mixer, limiter, detector
and audio amplifier. The 10.7 MHz first IF fre-
quency is mixed with the 11.155 MHz signal pro-
duced by crystal Y201 and the internal oscillator.
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The 455 kHz output of the internal double
balanced mixer is on U201, pin 3 and filtered by
ceramic filter Z203 to attenuate wideband noise in
the 455 kHz signal. The 455 kHz signal is then
applied to the limiter/amplifier stage in U201 where
the limiter clips off noise riding on the 455 kHz
signal. C221 and C222 decouple the 455 kHz signal.

From the limiter stage, the signal is fed to the
quadrature detector. An external phase—shift net-
work connected to pin 8 shifts the phase of one of
the detector inputs 90° at 455 kHz (the other inputs
are unshifted in phase). When modulation occurs,
the IF signal frequency changes at an audio rate as
does the phase of the shifted input. The detector,
which has no output with a 90° phase shift, con-
verts this phase shift into an audio signal. T209 is
tuned to provide maximum undistorted detector
output. From the detector the audio signal is ap-
plied to an amplifier stage and fed out of U201 on
pin 9. The audio signal (voice frequencies and
high-frequency noise) on pin 9 is fed to the squelch
and audio filters.

4.2.7 SQUELCH (U302C/D, U303C/D, U304A/B)

The squelch circuit senses the noise level in the
detector output signal and uses it as a received
signal strength indication (RSSI) to control squelch
gate U305B. The amount of noise in the detector
output signal is inversely proportional to RSSI. The
noise level is maximum when no on-frequency sig-
nal is being received and when an on—frequency
signal is received, the noise level decreases in pro-
portion to the signal strength. The received signal,
including audio, Call Guard signal and noise, is
applied to U302C, a high—pass filter. U302C
attenuates audio and Call Guard, and passes noise
frequencies above 30 kHz through C324 to amplifier
U302D. The gain of U302D is adjusted by potenti-
ometer R317 and sets the squelch threshold level.

The noise signal from U302D is coupled by
C325 to amplifier U303C. The gain of U303C is
temperature variable by RT301 in the feedback loop
and RT302 in the input circuit. To compensate for
circuit changes due to temperature variations, the
thermistors increase the output level as the ambient
temperature increases or decreases. The noise signal
is then coupled to a bridge rectifier formed by
CR301-CR304. When the bridge input goes posi-
tive, CR302 and CR303 conduct and charge C327




through R323 and C328 through R321. U303D, pin
3 goes positive and pin 2 goes negative to produce a
positive pulse on output pin 1. When the bridge
input goes negative, CR301 and CR304 conduct and
charge the same capacitors. After charging, C328
discharges through R322 and C327 discharges
through R324 to smooth the output waveform.
U303D is configured as a differential amplifier to
the voltage difference between pins 2 and 3 and the
ratio of R321 and R322 determines the gain.

The rectified and amplified noise pulses from
U303D are connected to Schmitt trigger U304A.
When the level on pin 2 exceeds the bias level on
pin 3, the output level drops to near zero volts.
More current flows through R327 that causes the
level on pin 3 to decrease. This adds hysteresis to
the triggering level to prevent squelching and
unsquelching with small changes in RSSI.

The fast squelch output of U304A is fed to
J560, pin 4 and to logic drawer fast squelch input
on J780, pin 19. The output of U304A also dis-
charges C332 through R329. When the received sig-
nal strength is low, output of U304A is near zero
volts and C332 discharges. When the level on U304B
pin 5 drops below the reference level on pin 6,
output on pin 7 goes low. Gate U305B opens and
interrupts the receive audio signal. R330 and R331
provide additional hysteresis to the triggering level.
This stage has an attack and release time of ap-
proximately 100 milliseconds to prevent audio chop-
ping with a weak signal.

4.2.8 AUDIO FILTERING, AUDIO GATING,
AUDIO AMPLIFIER (U302A/B, U303A/B)

The audio processing circuit filters and gates the
receive audio signal before it is fed to the local
audio amplifier and transmitter. U302A is a low
pass filter that attenuates frequencies above 3 kHz.
This filtering is performed by R304, R305, R306,
C310, C311 and U302A.

The Call Guard signal at the output of U302A
is coupled through C309 to J560, pin 6. The Call
Guard signal is then passed through the wire harness
to J780, pin 5 on the logic drawer.

CIRCUIT DESCRIPTION

The audio and Call Guard signal from U302A is

" connected to a high pass filter that removes the Call
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Guard signal so it is not heard in the speaker. As
configured in this circuit, U302B and U303A act as
large inductors and together with C312, C313, C314,
C316, C318 and C319 form a filter that passes only
frequencies above 300 Hz. The audio is then con-
nected to U303B which provides 6 dB per octave
de-emphasis. High audio frequency roll-off is pro-
duced by C320 and R313 in the feedback loop of
U303B. The filtered audio output of U303B is
coupled through C347 to J560, pin 8 and audio test
jack J301 on the front panel.

Filtered audio is then gated through audio
gating circuits U305A/B. Normally U305A is closed,
due to the 9 volt supply on pin 6 through 10k ohm
resistor R332, so audio from U305A, pin 8 is passed
directly to U305B, pin 10. U305B is controlled by
the noise activated squelch circuit (U302C/D,
U303C/D, U304A/B). U305B is opened whenever
received signal strength drops below a preset level.
With audio present in the receiver, U305B is closed
allowing audio to pass from pin 10 to pin 11.
Therefore, receive audio goes from U305B, pin 11
to U308A, pin 2 and C343. Audio level output of
U308A, pin 1 is adjusted by R341 and coupled by
C348 to J560, pin 12 and the exciter J160, pin 1.
Receive audio is coupled by C343 to local volume
control, R340 and U306, pin 3. U306 is a Class B
audio amplifier that produces 0.5W into 8 ohms.

As mentioned, the noise squelch circuit con-
trols gate U305B. If the output is low, U305B opens
and audio cannot pass. Receive audio can also be
squelched by gate U305A. The control input to
U305A is tied to 9V and the logic drawer squelch
enable signal through U305C. Normally U305C and
U305A are closed (9V supply through 10k ohm
resistors on the control lines R333 and R332 respec-
tively). When the logic squelch enable signal
through U305C is low, U305A disables the receive
audio. During normal operation, local audio is dis-
abled when the local volume control, R340 is turned
counterclockwise and grounds the input on U306,
pin 3. If the local audio control is turned off past
the click, its switch closes and places a ground on
the control input of U305C, pin 13, opens the gate
and inhibits the logic squelch enable signal. This is
useful during testing as it does not allow the logic
to squelch receive audio on J560, pin 12.
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4.3 TRANSMITTER

Refer to the exciter block diagram Figure 4-3
and the exciter schematic diagram Figure 8-12.

4.3.1 INTRODUCTION

The exciter multiplies the TCXO frequency of
16.270 to 18.566 MHz to the transmit channel fre-
quency and provides amplification to a power am-
plifier output of 100W. The transmit carrier is
modulated in the exciter by either receive audio or
local microphone audio.

4.3.2 LOCAL MICROPHONE (A140) AND
LOGIC PIT LINE (J160, PIN 10)

When the local microphone is keyed, the PTT
line places a low on the base of Q207. Q207
connects the 9V supply from U300, pin 3 to enable
the exciter frequency multiplier chain. Local micro-
phone audio is coupled by C100 to the input of
amplifier U100B, pin 5, biased at 4.5V by resistive
divider R120/R12]1. The gain of U100B is determined
by R101, R104 and the impedance of R103/C102 and
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R102/C101. A peaking network formed by R102/
C101 and R103/C102 provides more amplification of
audio frequencies. In the repeater mode, logic PTT
on J160, pin 10 enables the exciter and R100 and
C100 couples receiver audio to U100B, pin 5.

4.3.3 HIGH PASS FILTER, LIMITER,
SPLATTER FILTER, SUMMING
AMPLIFIER (U100, U101A~C)

Amplified receive audio from U100B is con-
nected to high pass filters U100C and U100D. These
stages attenuate frequencies below 300 Hz (o pre-
vent interference in the data band and R109/C107
provide pre—cmphasis to the transmit audio signal.
The limiter circuit consists of amplifier U100A and
diode bridge precision limiter circuit CR104-CR107,
that sets maximum transmitter deviation. The am-
plification of U100A is determined by the ratio of
R111 and the impedance of R109 and C107.

With normal audio levels bridge output follows
the input however, when a high level audio signal is
present the bridge opens and limits output signal to
a maximum level. Bridge bias, set by R112, R113,




R114 and R111, determines the limit point at which
the bridge opens. When the bridge opens, R111 no
longer controls amplifier gain and the amplifier at-
tempts to run open loop. With the output on
U100A, pin 8 not limited, CR102 and CR103 con-
duct to prevent amplifier saturation and minimum
distortion when the bridge comes out of limiting.
CR100, CR101 and R110 are used to drain excess
bias from the amplifier input.

From the limiter, audio signal is connected to
the inverting input of amplifier U101C, pin 9
through R114. The gain of U101C is set by R115
and R114 at approximately five. Output signal is
applied across R116 that sets transmitter deviation.

U101B is a splatter filter that attenuates fre-
quencies above 3 kHz. These frequencies are gener-
ated if limiting occurs and are attenuated to prevent
adjacent channel interference. Filtered signal from
U101B, pin 7 is connected to one input of summing
amplifier U101A, pin 2. Transmit digital data from
the logic drawer J780, pin 7 to J160, pin 4 is con-
nected through R125 to the other input of summing
amplifier U101A, pin 3. R124 and R122 determine
the gain of U101A. R125 and R126 determine the
input level to pin 3 and the output signal is the sum
of the input signals. The combined audio/data out-
put signal from U101A is connected to pin 1 of the
TCXO to modulate the transmit frequency.

4.3.4 TCXO AND TRIPLER (Q300)

The temperature compensated crystal oscillator
(TCXO) plugged into J400 gives the transceiver a
frequency stability of +2 PPM (+0.0002%) from
—-22°F to +140°F. The TCXO is housed in a
shielded, plug—in assembly with an output of be-
tween 16.270 to 18.566 MHz. The oscillator can be
adjusted exactly on frequency by tuning a variable
capacitor, accessible through an opening in the
shield. To ensure the oscillator frequency stays
within tolerance at temperature extremes, the oscil-
lator frequency should be set at the calibration
reference ambient temperature of 77°F.

The TCXO is not field repairable because a
factory recalibration must be performed whenever a
component is changed. Recalibration is required be-
cause new components may have slightly different
characteristics that may cause oscillator frequency to
go out of tolerance.

CIRCUIT DESCRIPTION

From TCXO J400, pin 5, the TCXO frequency

* (16.270 to 18.566 MHz) is coupled through C304 to

the base of tripler Q300. A TCXO bias return path
is established by 1.317. The output of Q300 is tuned
to the third harmonic of the input by 1300, C308,
L.302, C309, 1303, C310 and C311. The output fre-
quency of Q300 ranges between 56.25-64.00 MHz.
A sample of this signal is coupled through C315 and
rectified by CR300 to provide a DC indication at
test point J301.

4.3.5 FIRST, SECOND, THIRD DOUBLERS
AND BUFFER/AMPLIFIER (Q301-Q304)

The tripler output is connected to a series of
three doublers: Q301, Q302 and Q303. Frequency
doubler outputs are tuned by T300/L304, T301/L305
and L306 respectively. Rectifier diodes CR301 and
CR302 provide a DC indication of the first and
second doubler outputs. Third doubler output is
coupled by C339 to the base of amplifier Q304. The
output of Q304 is coupled from the collector
through a high—pass filter consisting of C345, 1.308
and C347 to a three section variable tuned helical
bandpass filter 1L.309, 1310 and L311. The bandpass
filter passes frequencies between 450-512 MHz.

4.3.6 450-512 MHz RF AMPLIFIERS (Q305, Q306
AND Q307)

There are three stages of on—frequency amplifi-
cation following the helical filter. Power output
from C348 is applied to the base of amplifier Q305.
Collector voltage for Q305 and Q306 is supplied by
the power control circuit that raises or lowers the
drive into amplifier Q307 to change the power am-
plifier output as required. The SW to 18W output
of Q307 is connected to a back panel mounted BNC
connector and cabled to the power amplifier.

4.3.7 POWER AMPLIFIER (Q400, Q401, Q402)

Driver Q400 provides additional amplification
needed to drive the final amplifiers. A section of
microstrip matches the impedance of the 50 ohm
coaxial cable input and C408 couples the input to
another section of microstrip that matches the input
impedance of Q400. L400/R400 form a low fre-
quency filter to prevent self oscillation and 1401
provides base bias from the RF input signal. DC
power is taken directly from positive power jack
J400 and fed through 1402 to the collector of Q400.




CIRCUIT DESCRIPTION

Output of Q400 is matched by a section of micro-
strip and coupled to a 50 ohm section of microstrip
by C413. 1408 is a quarter wave coaxial cable that
feeds two sections of microstrip at the final ampli-
fier inputs.

Q401 and Q402 make up the push—pull final
amplifier. Two sections of 25 ohm microstrip match
the inputs and provide the 180° out—of-phase sig-
nals to drive the amplifier. To prevent self oscilla-
tion, low frequencies are removed from the input of
Q401 by L403/R401 and Q402 by LA07/R402. 1405
and 1408 provide base bias from the RF input. The
180° out of phase output is combined and matched
to a 50 ohm output impedance by four sections of
microstrip. C423 is a variable capacitor, adjusted to
provide maximum power output.

The signal is coupled by 1409, a quarter wave
section of coaxial cable, to a 50 ohm microstrip.
Coaxial cable connects the amplifier output to a
low-pass filter board. This filter, formed by
C500-C503 and L1500, removes spurs occurring
above the frequency band. From the filter, the
100W signal is coupled by another 50 ohm coaxial
cable to antenna jack A402.

4.3.8 POWER CONTROL (U200, Q200, Q201)

The power sense circuitry is contained on the
low—pass filter board in the power amplifier and on
the exciter board. The transmitter power output is
controlled by two inputs which are; power amplifier
RF output and ambient temperature. If the power
amplifier temperature becomes excessive, the tem-
perature sense circuit cuts back power output to
protect the transistors from damage.

An RF power level sample is coupled from the
filter input by R498/R499 and rectified by CR501,
R501 and RT500. Thermistor RT500 compensates
for changes in diode characteristics caused by tem-
perature changes. The rectified voltage is filtered
and coupled to the exciter through J220, pin 7 to
J160, pin 8.

RT200 provides temperature compensation and
causes the DC level on U200, pin 2 to increase with
an increase in temperature and vice versa. Various
capacitors, such as C3505, C507, C201 and C205,
filter noise from the DC input. The level on ampli-
fier U200, pin 2 controls the power output level.
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The resistive circuit formed by R203 and R204
adjusts the power output level from 5W to 18W.
The amplification of U200 is controlled by the ratio
of R207 and R208. When the level on U200, pin 2
increases, the level on U200, pin 6 decreases and
Q200/Q201 conduct less and cut back current to
Q305 and Q306. Power output from Q305/Q306 and
the stages that follow decreases until a balanced
condition exists in the circuit. When the power
output decreases, the level on U200, pin 2 decreases
and the opposite occurs to increase power output.

4.4 REPEATER LOGIC DRAWER
4.4.1 INTRODUCTION

The CR1010 repeater logic assembly provides
the supervisory functions for the repeater. The
logic controller block diagram in Figure 4-4 con-
tains three interconnecting sections: Digital Proc-
essing, Signal Processing and Power Sources. The
operating speed of U701 is 12 MHz set by the
frequency of crystal Y701. Peripheral chip, U702
also derives its 3 MHz clock frequency from Y701
through a buffer and frequency divider U704.

The remainder of the logic circuitry consists of
the System Low Voltage Detector/Reset, AC De-
tection circuit, 9V and 5V Regulators and 4V refer-
ence, Transmit/Receive Digital/Tone Call Guard fil-
ters, and Phase—Lock Loop.

4.4.2 PROGRAM MEMORY

U701 and U702 contain all program memory.
U701 stores memory in a 4k onboard EPROM.
U702 is a peripheral chip that provides I/O port
expansion, 256 bytes of external RAM, external
timer and a NiCad battery back up for nonvolatile
memory. U726 is a blank PROM for a unique
CWID that can be user programmed or ordered
factory programmed (see Section 3.12).

The front panel keypad programs U701 with
tone and digital Call Guard codes (see Table 3-1).
The digital Call Guard signal comes directly from
U701. The transmit tone Call Guard signal gener-
ated by 5-bit counter U705, U706 and a resistor
ladder network provide a step approximated sine
wave. The 2-digit tone Call Guard code deter-
mines the frequency U701 programs into the pro-
grammable clock on U702.




CIRCUIT DESCRIPTION
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LOGIC CONTROLLER
FIGURE

4.4.3 INPUT FILTER (U716A-C)

The input filter consists of input buffer U716A,
bandpass filters U716D/B and buffer U716C. The
input on J780, pin 5 is from the receive J101, pin 1.
This filter passes frequencies from 67-250 Hz so
only Call Guard frequencies are passed to the next
stage. The filtered Call Guard signal is fed to
low—pass filters U721C/U719B for additional at-
tenuation of frequencies above 250 Hz. Limiter
U719A produces a square wave output to amplifier
U721A. U721A amplifies the filtered signal to the
loop filter through bilateral switch U718D. The
combined 3 dB points of both filter stages provide a
very sharp roll-off from 250-300 Hz that attenuates
all voice from the 67-250 Hz Call Guard frequency
band for proper operation of the phase-locked loop
(PLL) bandpass filter.

BLOCK DIAGRAM
4—4

4.4.4 TONE CALL GUARD FILTER (U719,
U721, U713A/B, U712C, U711, UT18D,
U727C/D, U708, U709, U710)

The Call Guard filter is a phase—locked loop
(U710) that creates a self—tuning bandpass filter
that locks onto the strongest input frequency. The
TCXO output of U710, pin 4 and 12-Dbit binary
counter U708 provide the clock for U709. 1:8
multiplexer, U709 is used as a commutating
bandpass filter, clocked 8—times faster than the
VCO frequency to consecutively switch to each of
8—outputs with equal valued capacitors to ground.
The output capacitors are coupled to either R713 if
U718D is closed or R714 if U718D is open. U719D
is closed when VCO is out—of-lock.




CIRCUIT DESCRIPTION

The square wave output of U709, pin 3 is the
filtered VCO frequency and goes through high im-
pedance buffer U713A. The signal on U713A, pin
1 takes two paths, one is to 250 Hz low—pass
filterU719D, and limiter U721B. The square wave
output of buffer U713B is applied to U710, pin 14
and phase compared with the divided—by-8 VCO
output on U710, pin 3. Phase comparator output
on U710, pin 13 is used to drive loop filter U721D.
When the VCO is locked, the pulses are much
wider, U721D changes the VCO control voltage
that adjusts the VCO output frequency accordingly

Both U721D and U709 are adaptive, meaning,
when a tone Call Guard signal is not present, the
PLL is out—of-lock and the filter bandwidths are
wide for fast acquisition time. When a tone Call
Guard signal is present, the loop approaches lock
and the bandwidths are narrow to make the PLL
less susceptible to noise.

The second path from U713A, pin 1 is to
full-wave rectifier CR704/CR703. The tone Call
Guard square wave pulse on U713A, pin 1 is recti-
fied to give a constant DC voltage on U719C, pin
8. If a Call Guard signal is present for more than
50 ms, U719C, pin 8 has time to charge C721
through R735 and raise pin 8 above the reference on
pin 9. The reference on U712C, pin 9 is set by
adaptive bandwidth control R736. When U712C,
pin 8 is higher than pin 9, the output on pin 14 is
low. This low is passed to U711A, pin 1 and
UT711C, pin 9. U711A/B create a flip—flop that
controls bilateral switches U727C/D and U718D.
Without a Call Guard signal present, the control
pins of the gates are high to provide a wide
bandwidth. When the gates open, R713/R729/R727
are removed from the circuit to narrow the
bandwidth and filter out noise.

The output of U712C, pin 14 and U710, pin 1
control the output of the flip—flop. Without a
tone Call Guard signal present, U712C, pin 14 and
U711A, pin 1 are high, and the output on pin 3
goes low. With U711A, pin 1 high, U711C, pin 9 is
also high. When the PLL is out—of-lock, the signal
on U710, pin 1 has low pulses that are wider than
when the PLL is locked. With U711D, pin 13
grounded, U711D is configured as an inverter.

With low pulses on U710, pin 1, C722 does not
charge through R738 and U711D, pin 12 is low, so
the output on U712D, pin 11 is high to charge C723

and hold U711C, pin 8 high. With pin 8 high and
pin 9 high, the output on pin 10 is low. The low
on U711A, pin 3 is tied to U711B, pin 5. With
U711B, pin 5/6 low, the output on U711A, pin 4 is
high and the flip—flop is latched. The control pins
of U727C/D and U718D are then high and the
switches are closed to provide a wide bandwidth.

With a tone Call Guard signal present, C721
charges, U712C, pin 14, U711A, pin 1 and U711C,
pin 9 are low. When the PLL is locked, the pulse
output of U710, pin 1 is wide high pulses and
narrow low pulses. With wider high pulses, C722
charges through R738 and U711D, pin 12 is high
and the output on pin 11 is low. This low reverse
biases CR705, and C723 does not charge through
R740. With U711C, pins 8/9 low, the output on
U711C, pin 10 is high. When U711B, pin 6 is high
the output of U711C, pin 4 is low and the flip—flop
changes states. With U711A, pins 1/2 low, U711A,
pin 3 goes high and the flip—flop is latched. The
control pins of U727C/D and U718D are then low,
the switches open and R713, R729 and R727 are
removed from the circuit to narrow the bandwidth
and filter out noise. When the signal on U701, pin
12 is compared to the input signal on pin 10 and the
programmed tone code, U701 accepts the tone and
tells U702 to unsquelch the receiver.

When a digital Call Guard signal is received,
U701 samples the pulse width and recognizes the
signal as digital. The PLL will not lock on a digital
signal and the microcontroller ignores the loop filter
output.

4.4.5 DIGITAL/TONE CALL GUARD FILTER
(717C/D) DC RESTORATION (U717A)

The digital/tone Call Guard filter U717C/D is a
low-pass filter with a cut—off frequency of 250 Hz.
The output of U717D is fed to U717A, a DC
restoration circuit. The output pulses from the DC
restoration circuit are passed to voltage divider
R868/R869 and U701, pin 10. The microcontroller
samples the pulse width of the filtered Call Guard
signal to determine if a tone or digital Call Guard
signal has been received. If a digital signal is sent,
U701 detects it and the PLL output is ignored. If a
tone is sent, the PLL locks on and a signal is
present on the input of U701, pin 12. The PLL
input is compared to the filtered Call Guard signal
input and the programmed tone code.
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When a valid Call Guard signal is detected,
U701 tells U702 to unsquelch the receiver and J780,
pin 12 goes low.

4.4.6 TRANSMIT DIGITAL CALL GUARD
FILTER (U715B/C, U722A)

When a signal is received, the receive audio is
coupled to the Logic drawer on J780, pin 5. If the
Call Guard signal is valid, U701 disables the squelch
with a low on J780, pin 12, enables the transmitter
with a low on PTT line J780, pin 23, and sends the
transmit digital Call Guard code programmed.

The transmit digital Call Guard filter is a 134
Hz low-—pass filter for the signal generated by
microcontroller U701, pin 11. The signal is ampli-
fied by U715B with stage gain determined by the
ratio of R&78 to R877. R&878 sets the digital Call
Guard signal deviation. Filter stages U715C and
U722B attenuate high order harmonics and retain as
much signal integrity as possible.

The output of U722A, pin 1 to J780, pin 18 is
sent to J401, pin 10 of the Exciter drawer to be
transmitted.

4.4.7 TRANSMIT TONE CALL GUARD FILTER
(U723C/D)

The transmit tone Call Guard signal is a
digitally synthesized sine wave created by a pro-
grammable clock output from U702, pin 6 to 5-bit
counter U705. The outputs of U705 are connected
to the inputs of PROM U706. U702, pin 36 pro-
vides a high to inverter U703D and disabled CWID
PROM U726. The high on U703D, pins 12/13
produce a low output to enable U706.

The Call Guard PROM is factory programmed
to provide outputs in voltage steps that produce an
approximated sine wave. The resistor network,
R763 through R779, provides 32~voltage levels that
increase and decrease from a reference to create a
stepped sine wave. The Call Guard code entered
into U701 determines the frequency of the pro-
grammable clock in U702. The sine wave created
by U706 and the resistor network is passed to C724
at an amplitude of approximately 0.8V P-P.

CIRCUIT DESCRIPTION

The transmit tone Call Guard filter U724C/D is

© a 334 Hz low—pass filter that attenuates harmonics

created by the digitally synthesized sine wave form
U706. This filter is flat below 250 Hz to give
constant tone Call Guard amplitude, regardless of
frequency.

The filter output is coupled from the junction
of R758/R746 to R747 that adjusts the transmitted
tone Call Guard deviations to +600 Hz. The tone
Call Guard signal is connected to amplifier U722A,
pin 2 and the output on U722A, pin 1 is passed
from J780, pin 18 to Exciter drawer J401, pin 10
and transmitted.

4.4.8 TRANSMIT CWID FILTER (U724A)

The CWID PROM is programmed with the
PROM Programmer II, refer to manual Part No.
002-3020-205 for programming instructions.

The CWID circuit consists of 5-bit counter
U705 and PROM U726. U701 programs the clock
in U702 for the CWID code speed and places a low
output on U702, pin 36 to enable U726 and disable
U706. The input to U726 is then clocked to pro-
duce the programmed CWID code on the output

. pin 12. The CWID is sent to U702, pin 5 that

places the 800 Hz square wave code on pin 34. The
signal is then coupled to the transmit CWID filter.

The transmit CWID filter U724A is a 750 Hz
bandpass filter cascaded with a 60 Hz low—pass
filter. The filter attenuates harmonics and slows
the attack time of the 800 Hz square wave CWID
output. The filter output is coupled from the
junction of R758/R746 to transmit Call Guard signal
deviation adjust R747. The CWID signal is con-
nected to amplifier U722A, pin 2 and the output on
pin 1 is passed from J780, pin 18 to Exciter drawer
J401, pin 10 and transmitted.

4.4.9 REPEATER AC POWER SENSE
CIRCUITRY (U728D)

There are two power sense circuits. One is an
AC detection circuit which monitors the AC line
and verifies the correct operation of the main power
supply. The other circuit senses the system voltage.




CIRCUIT DESCRIPTION

The AC detection circuit provides a logic high
to U701, pin 24 if AC power fails. The AC voltage
from the power supply is on J780, pin 9, coupled
through C756 and rectified by CR712/CR713. The
rectified AC is filtered by C757 and connected to
the inverting input of level detector U728D. This
voltage on U728D, pin 10 is greater than the 2.7V
bias voltage, set by CR716, on U728, pin 11.
Therefore, the output of U728D, pin 13 is iow
when AC power is sensed. This low level is con-
nected to microcontroller U701, pin 24.

When AC power fails and battery backup is
used, the voltage level at U728D, pin 10 becomes
less than pin 11. This causes the output at U728D,
pin 13 and U701, pin 24 to increase. U701 senses
the voltage change and programs U702 to send three
800 Hz tones out pin 34 to the CWID filter and
J780, pin 18 to J401, pin 10 to be transmitted each
time the repeater is accessed.

4.4.10 SYSTEM VOLTAGE DETECTION
(U712B, U703A/B, Q701, Q702)

The system voltage detection circuit provides a
high input to U701, pin 28 when the Logic board
system voltage drops below approximately 10.5V.
Normally, U712B, pin 6 is higher than the reference
on U712B, pin 7, and the output on U712B, pin 1
is low. The low on U701, pin 28 tells the
microcontroller the voltage levels are normal.
U703A/B are configured as a flip—flop. The low on
U703A, pin 5 causes U703B, pin 6 to go high. This
high is tied to U703A, pin 2, with U703A, pin 1
tied high by the manual reset front panel switch,
the output on U703A, pin 3 is low. The low on
U703A, pin 3 is connected to the anode of CR726
and reverse biases the diode.

The base of Q701 is normally low to provide
bias to the base of Q702 through CR715. Q702
applies a low to U702, pin 8 to enable U702, and
provides current flow through R759 to forward bias
CR717 to supply voltage for U702, pin 40 and
trickle charge BT701.

If the system supply falls below 10.5V, U712B,
pin 6 is lower than the 5V reference on U712B, pin
7 and the output on U712B, pin 1 (normally low)
goes high. This high is connected to U701, pin 28
to indicate that the system supply is low and U701

shuts down. The high on U712B, pin 1 is also tied
to U703B, pin 5. With U703B, pin 5 high, U703B,
pin 6 goes low and U703A, pin 2 is low. The
output on U703A, pin 3 goes high and places a high
on U703B, pin 4 to latch the flip—flop. The high
on U703A, pin 3 forward biases CR726 and places a
high on the base of Q701. With a high on the base,
Q701 turns off and places a low on the base of
Q702, and Q702 turns off. Without a ground
through R759, CR717 reverse biases and BT701 sup-
plies voltage to U702, pin 40 to maintain the
memory.

If the 5V supply falls below approximately
4.5V, U728B, pin 8 will be higher than U728B, pin
9 and the output on U728B, pin 14 goes low. This
low causes U728A, pin 6 to be lower than U728A,
pin 7 and the output on U728A, pin 1 goes high to
reset U701 and disable U702. The high on U728A,
pin 1 forward biases CR714 to turn off Q701/Q702
that reverse biases CR717 and allows BT701 to
power the memory of U702. Normally, CR717 is
forward biased when Q701/Q702 are turned on to
provide power to U702 and trickle charges BT701.

4.4.11 WATCHDOG TIMER (U732, U733)

On power up, U728A, pin 7 is higher than pin
6 until C746 charges. During the charge time
U728A, pin 1 is high to reset U701 through U733B,
and maintain a high on U732, pin 2 so the watch-
dog time does not clock out and try to reset U701.
When C746 has charged, U728A, pin 6 is higher
than U728A, pin 7 and the output on U728A, pin 1
goes low. Clock pulses from U701, pin 13 reset the
watchdog timer through U733A. If these pulses are
not present, both inputs to U733A are low and the
watchdog timer times out and places a high on
U733B, pin 9 to reset U701.

4.4.12 MANUAL RESET (S702)

Manual reset on J806, pin 2 is connected to
front panel switch S702. When the switch is en-
abled, a low is applied to U728A, pin 6 and
U703A, pin 1. This low resets the flip~flop to its
normal state, a low on U703A, pin 3. The momen-
tary low from the switch also is applied to U728B,
pin 6 that causes U728B, pin 7 to be higher than
U728B, pin 6 and output on U728B, pin 1 goes high
to reset U701, pin 9 through U733B.
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4.4.13 U701 OUTPUT PIN DESCRIPTION

P0.0-P0.7 (Pins 32-39)
Programming outputs to U702 address lines
U701/U702 data lines.

P1.0-P1.7 (Pins 1-8)
Programming inputs from front panel keypad
S701. Display/keyboard data lines.

P2.0 (Pin 21)
Low battery shutdown input.

P2.1 (Pin 22)
Output to Q704. High disables U718 and removes
C759 from digital Call Guard filter to narrow the
passband.

P2.2 (Pin 23)
Input from On/Off Line front panel switch S703
to J806, pin 1. Off Line is low and turns off
watchdog timer to reset U701.

P2.3 (Pin 24)
Input from repeater AC power sense circuit.
Activates the power fail alarm output of U702
with three 800 Hz tones when repeater is accessed
and AC power is not present and battery backup
is used.

P2.4-P2.6 (Pins 25, 26, 27)
Not used in repeater.

P2.7 (Pin 28)
Input from repeater system supply low voltage
sense circuit. Normally low, goes high when
system supply falls below 10.5V. Tells U701 that
DC voltage is low and to shutdown.

P3.0 (pin 10)
Input from digital Call Guard filter that senses if
incoming Call Guard signal is tone or digital by
sensing the pulse width of the signal.

P3.1 (Pin 11)

Digital Call Guard output to transmit digital Call
Guard filter. Output is on J780, pin 18 to J401,
pin 10 of the Exciter.

P3.2 (Pin 12)
Input from receive tone Call Guard PLL filter.

CIRCUIT DESCRIPTION

P3.3 (Pin 13)
Output clock pulses to watchdog timer. If pulses
are not present U732 resets U701.

P3.4 (Pin 14)
Output to J805, pin 3 on front panel. Error
indicator to front panel display.

P3.5 (Pin 15)
Output to U702, pin 7 JIO/MEM port. Memory
is active low.

P3.6 (Pin 16) L
Output to U702, pin 10 WR port, active low.

P3.7 (Pin 17)
Output to U702, pin 9 RD port, active low.

RESET (Pin 9)
Reset input from front panel manual reset switch
S702. Reset is normally low, goes high during
power up and when system supply or AC power
fail returns to normal. Also goes high when reset
switch is enabled.

Xtal 2 (Pin 18)
Input from 12 MHz clock Y701.

Xtal 1 (Pin 19)
Y701 ground.

4.4.14 U702 OUTPUT PIN DESCRIPTION

ADO-AD7 (Pins 12-19)
Address input from U701 for programming RAM
memory.

PAO-PA3 (Pins 21-24)
Not used in repeater.

PA4 (Pin 25)
Squelch enable output to receiver. J780, pin 12 to
J101, pin 14. Squelch enable is active low.

PAS (Pin 26)
Push—to—talk output to exciter. J780, pin 23 to
J401, pin 3. PTT is active low.

PA6-7, PBO-4 (Pins 27-33)
Not used in repeater.
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CIRCUIT DESCRIPTION

PB5 (Pin 34)
Output to exciter audio J780, pin 18 to
J401, pin 10. Sends the CWID code and AC
power fail signals to Exciter.

PB6 (Pin 35)
Repeater reset output to counter U705.

PB7 (Pin 36)
Chip select output. A high output selects PROM
U706 and a low selects CWID PROM U726.

PCO-PC3 (Pins 1, 37-39)
Not used in repeater.

PC4 (Pin 2)
Output to receiver on J780, pin 19 to J101, pin 5.
Sends carrier detect fast squelch to receiver.

PC5 (Pin 5)
CWID code input from PROM U726.

I0/MEM (Pin 7)
Memory input/output port from U701, pin 15.
Memory is active low.

WR (Pin 10)
Active low write input from U701, pin 16.

RD (Pin 9)
Active low read input from U701, pin 17.

Timer In (Pin 3)
Clock input from U704, pin 10.

Timer Out (Pin 6)
Programmable clock output to U705, pin 10. This
clock rate is programmed by U701 for CWID code
speed and transmit tone Call Guard frequency.

CE (Pin 8)

Active low chip enable input. Normally low this
pin is pulled high when U701 is reset to prevent
programming errors. BT701 maintains voltage on
the memory while system supply is low or when
U701 is in reset.

4.5 POWER SUPPLY

This power supply has a continuous current
rating of 35 amperes. Versions are available for
110/230V AC 50/60 Hz power sources. A ferro—
resonant type transformer is used in this power
supply that provides a stable AC output voltage
with varying load conditions. Therefore, a series
pass stage is not needed to regulate the output
voltage. This transformer has a split primary which
can be wired for either 115V AC or 230V AC
inputs. However, different transformers are used
for 50 Hz and 60 Hz inputs.

4.5.1 TRANSFORMER (T1), FILTER (C1, L1,
C2, C3).

With a nominal 115V AC input, the primaries
of T1 are wired in parallel; with a nominal 230V
AC input, they are wired in series. Fuse F1 must
be 7A with a 115V AC input and 5A with a 230V
AC input.

CR3 and CR4 provide full-wave rectification of
the 17 volt output signal from the secondary of the
transformer. Filtering of the DC signal is provided
by C1, L1, C3 and C2. Resistor R1 provides some
loading on the transformer and also discharges C1
and C3 when AC power is turned off.

4.5.2 LOADING TRANSISTOR (Q1)

The purpose of Q1 is to provide loading during
times when only minimal loading is present on the
output of the power supply. The transformer re-
quires some loading at all times to prevent the
output voltage from rising excessively. The base of
Q1 is maintained at approximately 14V by zener
diodes CR1 and CR2 and resistor R2. With a PN
junction drop of 0.7V across the base and emitter,
Q1 turns on when the emitter voltage is approxi-
mately 14.7V or greater. CR7 controls the maxi-
mum current following through Q1, and R3 pro-
vides base current limiting.
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SECTION 5
SERVICING

5.1 GENERAL
5.1.1 PERIODIC CHECKS

Heavy duty cycles and the number of users that
depend on the repeater make it especially important
that regular preventive maintenance be performed.
Checks should include; receiver sensitivity, SINAD,
and transmitter frequency, deviation and power
output. The repeater should be checked monthly
during the first six months of operation and quar-
terly thereafter.

5.1.2 VISUAL INSPECTION

Always give the repeater a visual inspection be-
fore attempting to isolate a problem. Check for;
loose, broken or pinched wires, overheated or dis-
colored components and cold solder joints. A de-
fective solder joint may have excess solder, too little
solder or a dull, uneven coloring.

5.1.3 SCHEMATICS AND COMPONENT
LAYOUTS

Schematic diagrams and component layouts for
all PC boards are located in Section 8. The com-
ponent layouts allow quick location and identifica-
tion of components and test points.

5.1.4 PARTS LIST

A replacement parts list with component part
numbers is located in the back of this manual. Parts
are listed alphabetically according to designator,
starting with the lowest number, and are separated
into sections identified by headings in boldface

type.
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Semiconductor devices used in the repeater are
selected to meet specific parameters and are listed
with E. F. Johnson part numbers. To obtain maxi-
mum repeater performance, always replace defective
semiconductors with the same type parts.

5.1.5 SERVICE AND ALIGNMENT TOOLS

Only common service and alignment tools are
required to service the repeater. Use a low power
soldering iron (60 watts or less) to prevent compo-
nent damage from overheating and use rosin core
solder containing 60% tin and 40% lead. To remove
solder when replacing a defective component, use a
desoldering aid such as braided solder wick, bulb or
plunger type suction tool.

Common straight, pointed and hex tipped
alignment tools are used for adjustments. A kit
containing all the alignment tools needed to adjust
Johnson equipment is available from the Johnson
Customer Service Department. This kit (Part No.
115-0410-001) contains seven alignment tools plus
two ceramic replacement tips (Replacement Parts
Price Book).

5.1.6 DRAWER REMOVAL

The drawers used in this repeater can be pulled
out and tilted down for servicing or they can be
casily removed. Before removing a drawer or other
subassemblies, turn off power and unplug all cables
(note where each is attached). To remove the
drawer, slide it out until the guide pins line up with
the drawer, slide it out until the guide pins line up
with the holes in the side rails and then lift it up
and out of the cabinet. Each drawer has a top and
bottom cover that can be removed for servicing.

To remove the power amplifier or power supply,
remove the mounting screws from the back of the
cabinet mounting rail.
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5.2 INTEGRATED CIRCUIT SERVICING
5.2.1 CMOS HANDLING PRECAUTIONS

Some of the integrated circuits used in this
repeater are CMOS devices. CMOS integrated cir-
cuits can be identified by a part number of
544-3x1x-xxx. Since these devices have very high
open circuit impedance, they are particularly suscep-
tible to damage from static discharges. Damaging
static charges may be present even if static arcs are
not observed. When handling these devices, observe
the following precautions:

1. Before touching the equipment or a CMOS
device, discharge any built—-up static charge on
your body by touching a good earth ground.

2. Ground all test equipment and make sure the
soldering iron tip is grounded. Connect ground
leads before connecting test probes.

3. Leave the CMOS device in its conductive ship-
ping packaging until it is inserted in the PC
board.

Once the device is installed in the PC
board, it is protected by internal diode protec-
tion circuits, so the chance of static damage is
somewhat reduced. A service bench protection
kit, Part No. 299-0026—-001, can be ordered
from the Service Parts Department. This kit
eliminates static build—up on the body and in-
cludes a conductive mat, wrist strap, and a
grounding strap with a 1M ohm resistor.

5.2.2 SERVICING TECHNIQUES

A good starting point when servicing integrated
circuits is to measure steady state DC voltages.
Operational amplifiers which function as buffers or
amplifiers usually have a DC voltage on the input
and output that is half the supply voltage. Others
which function as comparators may have an output
voltage that is near the supply voltage or 0 volts,
depending on which input is higher.

The steady state DC voltages of logic gates such
as AND or OR gates can also be measured with a
voltmeter. Check the output level produced by
each input combination. Troubleshooting operating
digital circuits, i.e. microprocessors, is difficult be-
cause of the dynamic operation of these devices.

Table 5-1 shows the approximate logic levels
for CMOS and TTL integrated circuits.

5.3 TRANSISTOR AND CHIP CAPACITOR
SERVICING

5.3.1 REPLACING TRANSISTORS SOLDERED
TO MICROSTRIP

Use the following procedure to replace transis-
tors that are soldered directly to PC board micro-
strip such as those on the power amplifier board.

REMOVAL

Remove the defective transistor and all excess
solder on the microstrip. Clean the mounting sur-
face with alcohol or another solvent that does not
leave a residue. Do not apply solvent to chip
capacitors because it may cause dielectric break-
down and affect the value.

TABLE 5~-1
APPROXIMATE LOGIC LEVELS
Input Level Output Level
Device Logic Low (Max) Logic High (Min) Logic Low (Max) Logic High (Min)

CMOS

5V supply 1.5V 3.5V 0.05V 4,95V

10V supply 3.0V 7.0V 0.05V 9.95V
ECL 3.5V 3.9V 3.4V 4.0V
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TINNING

Lightly tin the underside of each transistor lead
with solder. Do not allow a thick build—up of
solder since this could cause case separation when
the transistor is tightened (when applicable).

MOUNTING

Check to make sure that the transistor mount—
ing surface is clean and then apply a thin coat of
silicon heatsink compound. Insert the transistor
and tighten it securely (when applicable).

Solder the transistor using a generous amount
of solder to provide good contact between the en-
tire transistor tab and the microstrip. Check that
no solder bridges are present.

5.3.2 REPLACING CHIP COMPONENTS

Chip components are the very small block-like
components. These components should not be
reused because the unsoldering process may remove
part of the end metalization and prevent proper
reflow of solder onto the end. When installing a
chip component, it is recommended that only solder
containing 2% silver be used. Silver solder mini-
mizes leaching of the end metalization during and
after installation. Refer to the Surface Mounted
Device Handbook, Part No. 001-0576-002. Install
chip components as follows:

1. Remove the chip component using a soldering
iron on each end or a soldering iron tip that
heats both ends simultaneously.

2. Coat the ends of the new component with rosin
flux. Place the component in position and melt
the solder so that it flows onto the ends of the
component (do not directly touch the compo-
nent with the soldering iron tip). If the solder
does not flow onto the entire end of the com-
ponent, the component should be discarded.

5.4 REPEATER TEST CONTROLS

Since the repeater is logic controlled, a specific
data message must be received for the transmitter to
key and the receive audio to be enabled. However,
controls are provided on the logic, receiver, and
exciter drawers to enable functions for testing.

V4
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5.4.1 REMOTE/LOCAL

Normally in the Remote position, this switch
directs the received audio to the transmit audio
circuitry and the PTT line to the controller logic.

When placed in the Local position, the local
microphone audio is placed on the transmit audio
input and the PTT line is controlled by the local
microphone PTT switch.

5.4.2 ON/OFF LINE

For normal operation, this switch is placed in
the "ON LINE" position and the green LED is on.
The switch is placed in the "Off Line” position to
disable repeater functions for programming.

5.4.3 AUDIO TEST

Receiver drawer jack used for monitoring the
receive audio signal. A signal is present regardless
of the logic and noise squelch signal because this
jack is located before the audio gating circuitry.

5.4.4 LOCAL VOLUME

When the receive drawer switch is turned
clockwise from the "OFF" position, the logic con-
trol of the receive audio gating is disabled and
increases the volume level. Then whenever a carrier
is detected, receive audio is fed to the exciter and
also heard from the front—panel speaker.

5.4.5 LOCAL MICROPHONE

When a microphone is plugged into this jack it
can be used to key the transmitter and transmit an
audio signal. However, the Call Guard signal is not
enabled.

5.5 LOCALIZING PROBLEM TO A DEFECTIVE
ASSEMBLY

5.5.1 INTRODUCTION

A problem with the repeater can usually be
isolated fairly quickly to a main subassembly such as
the receiver or exciter drawer. The following
checks can be used to verify operation of the re-
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ceiver and transmitter. Before proceeding with
these checks, make sure all the cables on the rear
panel connectors are in place and that the power
supply output voltage is approximately 14V.

Refer to the troubleshooting flowchart Figure
5-3 or to the following information to determine if

the receiver is working properly.

5.5.2 VERIFYING RECEIVER OPERATION

1. Set Logic drawer Local/Remote switch to
LOCAL.

2. Set an RF signal generator to the receive chan-
nel frequency at an output level of 0.5 pV,
modulated with 1 kHz at +5 kHz deviation.

3. Disconnect the coaxial cable from the back
panel of the receiver drawer. Connect the
generator to the jack.

4. Adjust the LOCAL VOL control clockwise and
a tone should be heard from the speaker.

5. If a tone is not heard when the generator is
connected to the antenna jack see Section 5.6.

6. Measure receiver outputs on rear panel connec-

tor J560. If the receiver is operating properly,
signals should be as follows:

Pins 5 and 12 (Rx audio out) 0.5V RMS

Pin 3 (Squelch Enable) < 4.5V DC unsquelched
> 0.5V DC squelched

Change the generator modulation to a fre-
quency from 60-250 Hz at +600 Hz deviation

Pin 6 (Call Guard audio) 0.5V RMS
5.5.3 VERIFYING TRANSMITTER OPERATION

Refer to Figure 5-2 or the following informa-
tion to determine transmitter operation.

1. Connect a wattmeter and 50 ohm dummy load
with a power rating of 100W or greater to the
RF output jack of the power amplifier. Con-
nect a microphone to the LOCAL MIC jack on
the exciter drawer.
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2. Key the transmitter and power output should
be approximately 100W. If the power output is
correct, proceed to step 4. If no power output
is produced see Section 5.8.

Connect the wattmeter and dummy load to the
exciter RF output jack J100. Key the transmit-
ter and power output should be approximately
SW to 18W. If the exciter power output is
correct and no power output was produced by
the power amplifier, the power amplifier is
probably defective. Proceed to Step 4. If the
exciter power output is not correct, the exciter
drawer is probably defective (see Section 5.7).

Check modulation by speaking into the micro-
phone while monitoring the output signal with
a communications monitor. Voice modulation
should be approximately +3 kHz. If modulation
is incorrect the exciter drawer is probably defec-
tive.

5.6 RECEIVE TROUBLESHOOTING

1. Set an RF signal generator to the receive fre-
quency with an output of 0.5 pV, modulated
with 1 kHz at +5 kHz deviation.

2. Connect the generator to the receiver antenna
jack J500.

3. Adjust the LOCAL VOL control to hear a 1
kHz tone at the local speaker.

4. Measure receiver output on rear panel connec-

tor J560. If the receiver is operating properly,
signals should be as follows:

J560

Pins 5 and 12 (RxA output) 0.5V RMS

Pin 3 (Sq EN) < 4.5V DC unsquelched
> 0.5V DC squelched

5.7 TRANSMIT TROUBLESHOOTING

To isolate an exciter problem to a defective
section, start by checking the DC voltages shown
below. If this does not indicate a problem, meas-
ure the DC, AC, and RF voltages shown on the
schematic diagram to locate the defect.




5.7.1 EXCITER DC VOLTAGES

With a suitable antenna load connected to the
RF output jack, key the transmitter by placing the
Local/Remote switch on the logic drawer in the
"Local” position and pressing the PTT switch of the
local microphone. The following voltages should be
present:

TCXO pin 3 = 9V
U300 pin 4 = 13.8V

5.8 POWER AMPLIFIER TROUBLESHOOTING

If the power amplifier is not producing ap-
proximately 100W of output power, make sure
the exciter drawer is producing the proper drive
to the power amplifier (approximately 5W to
18W).

Check that 13.8V is applied to all points that
should have power.

The drive to finals Q401 and Q402 can be meas-
ured. Remove the coaxial cable attached to the
50 ohm microstrip from the driver and attach a
coaxial cable to a wattmeter to this point.
Power at this point should be 40W to 50W.
Replace the coaxial cable.

WARNING

DO NOT TOUCH POWER AMPLIFIER
COMPONENTS WHILE TRANSMITTING
BECAUSE RF BURNS MAY RESULT.

A transistor that is producing power should be
warm to the touch. After transmitting for a
short time, unkey the transmitter and make
sure Q401 and Q402 are warm.

5.9 LOGIC DRAWER TROUBLESHOOTING

If a problem is suspected with the logic board,
check the DC and AC voltages and waveforms
shown on the schematic diagram. Also refer to the
circuit description to determine some of the input
and output signals that should be present on the
MmiCroprocessor pins.

wn
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If this does not localize the problem and a

. defective microprocessor is suspected, the simplest

thing to do may be to replace the microprocessor
and see if the problem is corrected. Specialized test
equipment and an understanding of the software is
usually necessary to thoroughly troubleshoot the
Microprocessor.

5.10 CHECKING RECEIVE DESENSITIZATION
5.10.1 INTRODUCTION

Receiver desensitization is the loss of receiver
sensitivity caused by high level off-frequency signals
that are applied to the receiver. Some possible
causes of desensitization are improperly tuned com-
bining equipment or a transmitter generating exces-
sive spurious radiation. The following test measures
desensitization and helps locate its source.

5.10.2 CAPACITIVE COUPLER

A capacitive coupler can be used to connect a
signal generator to the antenna cable. This coupler
should provide 50-60 dB of isolation to adequately
protect the generator from high~level RF present
on the cable. Use a coupler such as a Bird Model
4275 or fabricate one from a coaxial "T” connector.
To do this, remove the pin from one of the side
terminals of the connector and shorten it until the
required isolation is obtained.

5.10.3 TEST PROCEDURE

1. Connect the test setup shown in Figure 5-1.
The coupler should be inserted in the cable
between the receive antenna and repeater or
combining equipment.

Set the signal generator to the receive channel
frequency with an unmodulated output. Con-
nect the generator to the coupler. The repeater
transmitter should be unkeyed.

Monitor the AC voltage at the AUDIO TEST
jack on the receiver drawer. With no generator
output signal, note the meter reading to estab-
lish the 0 dB reference.

Increase the unmodulated generator output to
obtain a 15 dB decrease in the meter reading.
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Key the repeater transmitter by pressing the
PTT switch on the local microphone. Less than
2 dB quieting degradation should result.

— = LOGIC
= RECEIVER
< EXCITER
A\
‘ S ﬂ DUPLEXER
CAPACITIVE
COUPLER ]
A < POWER
AMPLIFIER
000
L ~60 o
000 < POW
RF SIGNAL SUPPLY
GENERATOR

RECEIVER DESENSE TEST SETUP
FIGURE 5-1

5.10.4 LOCALIZING CAUSE OF
DESENSITIZATION

ANTENNA

Substitute a 50 ohm dummy load for the trans-
mit antenna and repeat the test. If the result is
normal, the antenna or feedline may be defective.

DUPLEXER OR COMBINING EQUIPMENT

Connect the signal generator to the receiver
antenna jack and connect a 50 ohm dummy load to
the RF output jack of the power amplifier. Repeat
the test and if the result is normal, the duplexer or
combining equipment may be improperly tuned or
defective.

TRANSMITTER
If the preceding test still resulted in abnormal

desensitization, the transmitter may be emitting ex-
cessive spurious radiation.

n

5.11 DETERMINING EFFECTIVE SENSITIVITY

If the repeater is operating in a congested area
where many high-level RF signals are present, the
effective sensitivity may be less than that obtained
using the standard bench check procedure. To
determine the effective sensitivity of the repeater,
perform the following test.

1. Check the quieting sensitivity of the receiver
using the standard bench check procedure de-
tailed in the "Performance Tests” in Section 6.5.
Perform the test with the antenna combining
equipment (if used) and record the results.

Connect the test setup shown in Figure 5-1
using the capacitive coupler as described in Sec-
tions 5.10.2 and 5.10.3. Check the sensitivity
using a 50 ohm dummy load connected to the
capacitive coupler and record the results
(transmitter may be keyed or unkeyed).
Connect the antenna to the coupler and check
the sensitivity with no on-channel signal
present. Record the results.

Determine the effective sensitivity using the fol-
lowing formula:

Eff. Sens. = Bench X (Antenna + 50Q load)

EXAMPLE:

Bench Check Sensitivity = 0.4 pV (20 dB Quieting)
Sensitivity with 50Q load = 400 pV (20 dB Quieting)
Antenna Sensitivity = 4000 uV (20 dB Quieting)
Effective Sensitivity = 0.4 X (4000 + 400)

Effective Sensitivity = 4 iV
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CONNECT DUMMY LOAD AND WATTMETER TO J100.
CONNECT RF GENERATOR, MODULATED WITH 1 kHz
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CHECK MODULATION
FROM RF GENERATOR
TO ANTENNA JACK

CHECK AUDIO
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FIGURE 5-3
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ALIGNMENT PROCEDURE AND PERFORMANCE TESTS

SECTION 6
ALIGNMENT PROCEDURE AND PERFORMANCE TESTS

6.1 RECEIVER DRAWER ALIGNMENT

Refer to Figure 6-1 and Receiver Alignment

Points Diagram Figure 6-5.

6.1.1 FIRST, SECOND AND THIRD TRIPLER

o

)

6.

ADJUSTMENT
Install TCXO in J254.
Connect DC voltmeter to TP255.

Tune L2351 and 1252 for maximum DC voltage
(typically 0.2V DQC).

Alternately retune L251 and L2352 until a peak
is achicved.

Connect DC voltmeter to TP236.

Tune 1253 and 1254 for maximum DC voltage
(typically 0.3V DC).

Alternately retune 1.253 and L2354 until a peak
is achicved.

DISTORTION METER — = LOGIC
. ] .
155 — T« RECEIVER
HM
29009 2ISPKR LOAD < EXCITER
DC O
VOLTMETER \OOTI DUPLE XER
N v
oga
o < POWER
] AMPLIFIER
2 Ogli)
o |
o 000
/ - o0 POWER
Q00 000 Q0 O = w
RF_SIGNAL SUPPLY
GENERATOR

RECEIVER TEST SETUP
FIGURE 6-1

6.1.2 1I' AND FRONT END ALIGNMENT

L.

Turn on the local volume control and using the

local specaker as the monitor, set squelch con-
trol R317 to threshold.

N]

n

8.

9.

10.

11.

Connect an RF generator to J205 and set to
channel frequency modulated with 1 kHz at +3
kHz deviation.

Connect a SINADDER to audio test jack
J301.

Increase the level sufficiently to "force” a signal
through the front—end helical filter.

Tune L101-L107 and T201 in sequence for the
best 12 dB SINAD while continuously decreas-
ing the RE level as succeeding stages are tuned.

Using an appropriate RF frequency measuring
instrument, measure and set the correct fre-
quency of the first injection chain by adjusting
the tuning capacitor located at the top of the
TCXO. (Lightly couple with a probe through
the hole in the top of L1107 helical cavity. The
frequency measured will be 10.7 MHz below
the on—channel frequency.)

Raise generator RF output level 60 dB above
level for best 12 dB SINAD sensitivity.

Tune T202 for maximum audio at J301. Meas-
ure distortion of audio output at J301 and tune
1.202 and 1204 for minimum audio distortion
(distortion should be < 1.5%).

Set audio output level to 0.7V RMS at J560,
pins 5/12 by adjusting R341.

Readjust squelch control R317 to threshold.

Decrease RIF generator output to 12 dB
SINAD sensitivity and carefully readjust
L101-1.107 and T201 {or best 12 dB SINAD
sensitivity (typically 1 dB better at the high end
of the frequency range than at the low end).

Readjust the squelch. Unsquelch the receiver
and connect a SINADDER to the Audio Test
Jack J301. Increase modulated signal generator
mput for 6=7 dB SINAD. Monitor local au-
dio and set squelch control R317 for threshold.
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6.1.3 ADAPTIVE BANDWIDTH CONTROL

LEVEL ADJUST

Connect an open receiver generating noise to
o o

J701, pin 5 of the Logic board.

)

Adjust R736 until U712, pin 14 is constantly

switching from high to low. (Duty cycle is
approximately 75% high, 25% low.)

6.2 TRANSMITTER ALIGNMENT

Refer to Transmitter Test Setup Figure 6-2 and
Transmitter Alignment Point Diagram 6-3.

6.2.1 EXCITER

rJ

9%}

‘N

oo

9.

10.

Disconnect coax from PA input port J201
and connect to a wattmeter with a 25W
element terminated with a dummy load.
Install TCXO in J400.

Connect DC voltmeter to J301.

Key transmitter, tune 1300, 1302 and 1303
for maximum voltage (typically 750 mV).

Connect DC voltmeter to J302.

Tune 1300 and L304 for maximum voltage
(typically 625 mV).

Connceet DC voltmeter to J303.

Tune 1301 and L305 for maximum voltage
(typically 2.5V).

Presct helical screws flush with casting.
Monitor helical output filter at C348 with an
RI voltimeter. Back each helical screw out
of the casting one turn at a time, in se-
quence until power is obtained.

Tune helicals for maximum power out.

Tune C376 for maximum power out.

Retune 1301 and L3053 for maximum power
out (typically 22W)

o

14.

17.

Adjust DC Voltage Control Pot R5 (A180)

. for 18W.

Connect 1V DC to J160, pin 8.

Adjust R203 for 10W RF output (range is
typically 5-18W). C376 can be repeaked for
maximum RF output into a 50 ohm load
only.

Reconnect coax to PA input port J201.

6.3 POWER AMPLIFIER

N

|94

Connect a wattmeter (250W) and a 50 ohm
dummy load to J202 of the power amplilicr.

Preset R203 for maximum.

Key transmitter and set R3 (A180) for 115W
(450-488 MHz) or 100W (488-512 MHz)

Tune C423 in the PA for maximum power
out and minimum current drain to PA. Re-
adjust R203 if needed.

Resct RS (A180) for 115W (450-488 MI1z)
or 100W (488-512 MHz).

Adjust R203 for 100W (450-488 MHz) or
90W (488-512 MHz).

Monitor the output frequency. Set on [re-
quency with the tuning capacitor in the
TCXO.

NeXiw! |
858 l R LOGIC
-]
AN _— = RECEIVER
DEVIATION MONITOR EXCITER
voLfwerer  WATHMELER AN
O ~o0 [ DUPLEXER
o @D —
o o
G < POWER
_ ] AMPLIFIER
i |
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6.4 TRANSMITTER PERFORMANCE TESTS

6.4.1 TRANSMITTER DEVIATION

6.4.

6.5

[ 8]

o]
P

t

jo

‘N

Set R116 to mid-range.

and set to
modulation at

Connect RF generator at J205
channel frequency with 1 kHz
+ kHz deviation.

Monitor transmit frequency and set transmit
deviation to +4 kHz deviation with R116.

TRANSMIT CALL GUARD DEVIATION

Enter programming mode with keypad.

Enter *1818* for 123.0 Hz Tone Call Guard
code.

Enter #251* for Digital Call Guard code.
Enter ### to Exit programming mode.

Set RIF gencrator to 123.0 Hz modulated
with +600 Hz deviation.

Adjust R747 (Logic drawer) for 600 Hz
Tonc Call Guard deviation.

Replace the 123.0 Hz tone with Digital Call
Guard code 251.

Adjust R878 (Logic Drawer) for +600 Hz
Digital Call Guard deviation.

RECEIVER PERFORMANCE TEST

o

2

5.1 SENSITIVITY

Conncet an RIF generator to J205 and con-
neet a SINADDER and oscilloscope to
J301.

Set generator to receive frequency modu-
lated with 1 kHz at #3 kIlz deviation.

Set generator output to 0.35 pV. The
SINADDIER should indicate 12 dB or
greater.

6.5.2 AUDIO DISTORTION

o
n

N

1.

]

)

Connect an RF generator to J205 and con-
nect a SINADDER to J301.

Set generator to receive frequency modu-
lated with 1 kHz at £3 kHz deviation.

Increase generator level until a clear signal is
produced on the oscilloscope (approximately
100 pV).

The audio distortion should be less than
1.5%. Adjust T202 slightly to achieve
minimum distortion.

5.3 LOCAL AUDIO

Connect an AC voltmeter across the local
speaker 1.S301.

Turn the local audio on and set the local
volume R340 fully clockwise.

The AC voltmeter should indicate 2V RMS
minimum.

6.6 POWER SUPPLY PERFORMANCE TEST

6.6.1 VOLTAGE REGULATOR TEST

6.6.

3]

(%)

o

[N}

[o8)

Apply 13.6V DC to J701, pin 17.
U707, pin 2 should measurc +3V +4%.
U725, pin 2 should measure +10V #4%.

U724, pin 7 should measure +5V #4% .

AC SUPPLY SENSE TEST

Remove U701 and connect a 10k ohm resis-
tor from X701, pin 24 to +5V DC.

Apply a 60 Hz, 10V RMS signal at J701,
pin 9.

X701, pin 24 should measure less than 0.7V
DC.
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4.

5.

Remove the signal

X701, pin 24 should measure > +4.5V DC.

6.6.3 POWER SUPPLY SENSE TEST

1.

o

Remove U701 and connect a 10k ohm resis-
tor from X701, pin 28 to +5V DC.

Reduce voltage at J710, pin 17 to 11.5V DC.
X701, pin 28 should measure <0.7V DC.
Reduce voltage at J701, pin 17 to 10V DC.

X701, pin 28 should measure > +4.5V DC.

6.6.4 RESET CIRCUIT TEST

1.

[}

6.

Reduce voltage at J701, pin 17 until the
voltage at U707, pin 2 is 4.75V DC.

U728, pin 1 should measure <0.7V DC.
Ground the cathode of CR714,

U702, pin 8 should measure <0.7V DC.
Remove ground at CR714 and reduce voltage
at J701, pin 17 until voltage at U707, pin 2

is +4.6V DC.

U728, pin 1 should measure > +4V DC.
U702, pin 8 should measure > +3.5V DC.

6-6




SYMBOL
NUMBER

CR1010 REPEATER

DESCRIPTION

SECTION 7

PARTS LIST

PART
NUMBER

SYMBOL

NUMBER

DESCRIPTION

PART NO. 242~1010—111 (450—488 MHz)
242~-1010—~121 (488—512 MHz)

A 000 Exciter (450-488 MIHz)
Exciter (488-512 MIz)
Logic drawer top cover assem 023-1010-198
100 watt power amplifier
35A power supply 60 Hz

A 000
A 000
A 000
A 000
A 000
A 000
A 000
A 000
A 000 Logic drawer

A 000 43 inch cabinet
A 000 Slide assembly

Wire harness

CT1000 Top and bottom covers

HWO000 Backing plate

HWO000 #10 U-type speed nut ZPS

IIWO0003/16 inch cable clamp

HWO000 Adhesive mount cable clamp
HWO0004-40 x .250 panhead phil TT
HWO0006-32 5/16 inch panhead TT
1TW000 #10 panhead phil CPS

ITWO000 #4 washer NP
ITW000 #10 flat washer

MPO00 Exciter top cover (exciter)

MP000 Anti-skid pad

BNC-N RG-400 cable
Receiver (450-433 MHz)
Receiver (488-512 MHz)

023~1010-120
023~1010-122

023-1010-200
023~-1010-350
023-1010-400
023-1010-460
023-1010-531
023-1010-532
023-1010-700
023~-3824-004
023~-4406-701

017-2197-041

013~1479-001
560-1810~002
572-0001-002
572-0009-002
575-0604-008
575-0606-010
575-3610-032
596-2404-009
596-9112-016

017-2205-140
018-1117-001

MP0O00 Clip for 1/4 turn drwr fastener337-4003~-001

MPO0O IFlexible grommet

U 701
U 701

Internal CWID V2.09

Y 000
Y 000

o o

Lxternal CWID V2.10

PPM Transmit TCXO
PPM Receive TCXO

574~0001-025

023-9998~ 104
025-9998~-107

S518-24xx—xxx
518-34xx—xxx

A 002
A 003
A 004
A 005
A 006
A 013
A 130

C 100
C 101
C 102
C 103
C 104
C 105
C 106
C 107
C 108
C 109
C 110
C 111
C 112
C 113
114
119
200
201
202
203
204
205
206
207
208
209
210
211
212
213
C 214
C 215
C 300

OO0 OO000

@

EXCITER DRAWER

PARTS LIST

PART
NUMBER

PART NO. 023—1010—120 (450—488 MHz)
023—1010—122 (488—512 MHz)

Local/Remote switch assembly 023-1010~135

Microphone connector assem
Transmit LED assembly
Rear connector assembly

RF output cable assembly
Back panel assembly

Exciter voltage control assem

.1 pF 5% 63V poly

.0068 puF =5% 63V poly

.1 pF =5% 63V poly

.01 pF +5% 63V poly

.01 pF +5% 63V poly

.01 pF £5% 63V poly

.01 uF 5% 63V poly
.0047 uF 5% 63V poly
470 pF £10% YS5P ax cerm
.0047 pF =5% 63V poly
.001 pF =5% 63V poly

2.2 WF £20% 35V dip

6.8 uF ¥20% 35V dip

100 pF 5% P350 ax cerm
1 pF 5% 63V poly

1 pF 5% 63V poly

33 pF 5% NPO ax cerm
100 pF £5% P350 ax cerm
001 pIF #£30% YSP ax cerm
33 pIF 5% NPO ax cerm
6.8 uF £20% 33V dip

33 pIF £5% NPO ax cerm
100 pIF 5% P350 ax cerm
120 pF £5% P350 ax cerm
.047 pF £20% 16V YSS disc
001 pFF £30% Y3 ax cerm
120 pIF £5% P350 ax cerm
047 pE +220% 16V Y5S disc
001 pF +30% YSP ax cerm
33 pF 5% NPO ax cerm
001 pIf #30% YSP ax cerm
33 pFF 5% NPO ax cerm
270 pIF £10% YS5P ax cerm

023-1010-140
023-1010~150
023-1010-160

25-1010~-170
023-1010~196
023-1010-180

510~-1033~-104
510-1033-682
510-1033~-104
510~-1033~103
510-1033-103
510~1033-103
510-1033-103
510-1033-472
510-3527-471
510-1033-472
510-1033-102
510-2245-229
510-2245-689
510-3512-101
510-1033~-104
510-1033-104
510-3514-330
510-3512-101
510-3527-102
510-3514-330
510-2245-639
510-3514-330
510-3512-101
510-3512~12]
510-3210-473
510-3527-102
510~3512~121
510-3210-473
510-3527-102
510-3514-330
510-3527-102
510-3514-330
310-3527-271



PARTS LIST

SYMBOL

NUMBER

C 301
C 302
C 303
C 304
C 305
C 300
C 307
C 308
C 309
C 310
C 311
C 312
C313
C 314
C 315
C 316
C 317
C 318
C 319
C 320
C 321
C 322
C 323
C 324
C 325
C 326
C 327
C 328
C 329
C 330
C 331
C332
C 333
C 334
C 335
C 336
C 337
C 338
C 339
C 340
C 341
C 342
C 343
C 344
C 345
C 346
C 347
C 348

DESCRIPTION

270 pF £10% YS5P ax cerm
47 pF 5% NPO ax cerm
1 ulF 5% 63V poly

.01 pF #30% Y3R ax cerm
.01 pF +30% YSR ax cerm
001 uF #30% YSP ax cerm
.01 pF £30% YSR ax cerm
22 pF 5% NPO ax cerm
1.5 pF £20% P350 ax cerm
27 pF £5% NPO ax cerm
1.5 pF +20% P350 ax cerm
33 pFF £5% NPO ax cerm
33 pF 5% NPO ax cerm
.01 uF #30% YS5R ax cerm
4.7 pF #10% NPO ax cerm
470 pF £10% Y3P ax cerm
001 uI* £30% YSP ax cerm
.001 pF +30% YSP ax cerm
12 pF #5% NPO ax cerm
2.7 pF +10% P350 ax cerm
27 pF £5% NPO ax cerm
16 pF 5% NPO ax cerm
.01 uIF £30% YSR ax cerm
2.2 pF #10% NPO ax cerm
100 pF £5% P350 ax cerm
100 pE 16V axial low temp
100 pF +5% P350 ax cerm
5.6 pF £10% NPO ax cerm
1 pF #20% P350 ax cerm
12 pF +5% NPO ax cerm
12 pF #5% NPO ax cerm
16 pF +3% NPO ax cerm
47 pF +5% NPO ax cerm
2.2 pIF £10% NPO ax cerm
470 pF *10% Y5P ax cerm
.33 pF £5% 300V comp

.01 uF £30% YSR ax cerm
100 pFF +5% P350 ax cerm
3.9 pF #10% P3350 ax cerm
.01 plF +30% Y5R ax cerm
33 pF #5% NPO ax cerm
.01 pF £30% YSR ax cerm
.001 pF #30% YSP ax cerm
6.8 uF £20% 35V dip

24 pF 5% NPO ax cerm
16 pF +5% NPO ax cerm
4.7 pF #10% NPO ax cerm
33 pF 250V mini mica

PARTS LIST [Continued]

PART
NUMBER

510-3527-271
510-3514-470
510-1033-104
510-3528-103
510-3528-103
510-3527-102
510-3528-103
510-3514-220
510-3512-159
510-3514-270
510-3512-159
510-3514-330
510-3514-330
510-3528-103
510-3514-479
510-3527-471
510-3527-102
510-3527-102
510-3514-120
510-3512-279
510-3514-270
510-3514~-160
510-3528-103
510-3514-229
510-3512-101
510-4316-101
510-3512-101
510-3514-569
510-3512-109
510-3514-120
510-3514-120
510-3514-160
510-3514-470
510-3514-229
510-3527-471
510-9502-338
510-3528-103
510-3512-101
510-3512-399
510-3528-103
510-3514~330
510-3528-103
510-3527-102
510-2245-689
510-3514-240
510-3514-160
510-3514-479
510-0020-330

SYMBOL
NUMBER DESCRIPTION
C 349 27 pF 250V mini mica

C 349

C 350

99}
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(450-488 MHz)

43 pF 250V mini mica
(488-512 MHz)

68 pF 250V mini mica

.1 pF £5% 63V poly

.001 pF #30% YSP ax cerm
33 pF 5% NPO ax cerm
6.8 uF +20% 35V dip

470 pF 10% YS5SP ax cerm
15 pF 250V mini mica
(450-488 MHz)

36 pF 250V mini mica
(488-512 MHz)

36 pF 250V mini mica

72 pF 100V mica self align
22 pF 250V mini mica

18 pF 250V mini mica

39 pF 250V mini mica

11 pF 250V mini mica
(450-488 MHz)

13 pF 250V mini mica
(488-512 MHz)

72 pF 100V mica self align
.001 uFF £30% YS5P ax cerm
1 uF 5% 63V poly

6.8 W £20% 35V dip

33 pF £5% NPO ax cerm
.001 pF #30% Y3P ax cerm
.01 pF #30% Y3R ax cerm
72 pF 100V mica self align
6.8 Ik £20% 35V dip

39 pF 250V mini mica
1.9-15.7 pF air var

.001 pF £30% YSP ax cerm
33 pF 5% NPO ax cerm
33 pF 5% NPO ax cerm
6.8 uF +20% 35V dip

.1 pF +5% 63V poly

2.2 uF ¥20% 35V dip

.001 pF £30% Y3P ax cerm
47 uF +20% 20V dipped
100 pF 5% P350 ax cerm
(488-512 MHz)

1 pF #$20% 25V 75U axial

CRI100 Si diode 1N4448
CR101 Si diode 1N4448
CR102 2.4 volt 1W zener

PART
NUMBER

510-0020-270

510-0020-430

510-0020-680
510-1033-104
510-3527-102
510-3514-330
510-2245-689
510-3527-471
510-0020-150

510-0020-360

510-0020-360
510-0028-720
510-0020-220
510-0020-180
510-0020-390
510-0020-110

510-0020-130

510-0028-720
510-3527-102
510-1033-104
510-2245-689
510-3514-330
510-3527-102
510-3528-103
510-0028-720
510-2245-689
510-0020-390
187-0109-175
510-3527-102
510-3514-330
510~-3514-330
510-2245-689
510-1033-104
510-2245-229
510-3527-102
510~-2044-470
510-3512-101

510-3546-104
523-1500-883

523-1500-883
523-2505-249



SYMBOL
NUMBER DESCRIPTION
CR103 2.4 volt 1W zener
CR104 Si diode 1N4448

CR105 Si diode 1N4448

CR106 Si diode 1N4448

CR107 Si diode 1N4448

CR108 5.1 +5% 1W zener
CR200 12V £5% 1W zener
CR300 Si diode 1N4448

CR301 Si diode 1N4448

CR302 HC diode 1N5711

EP001
EP002
EP200
EP201
EP202
EP300
EP301
EP302
EP304
EP305
EP306
EP307
EP308
EP309
EP310
EP311
EP312
EP313
EP332

2333

TO-39 spacer

.03 teflon tubing
Ferrite bead

Ferrite bead

Ferrite bead

Ferrite bead

Ferrite bead

.14 x .13 ferrite bead
.14 x .13 ferrite bead
Ferrite bead

3/8 in. coil shield

3/8 in. coil shield

3/8 in. coil shield

3/8 in. coil shield

3/8 in. coil shield

3/8 in. coil shield

3/8 in. coil shield
TO=-92 transistor shield
Ferrite bead

138 x 241 ferrite bead
(488~512 MHz)

138 x 241 ferrite bead
(488-512 MHz)

3/16 heat shrink tubing

EP334
EP399

HWO001 6-32 ph taptite 1/4

HWO002 Nut 4-40 x .094 NPB

HWO003 4-40 mach panhead ZPS phil
HWO004 6-32 phil taptite 5/16

HIW005 Nut §-32 x .094 NPB

HWO10 #4 shakeproof washer
HWO11 Screw 8~32 panhead CPS phil
HWO012 #8 flathead phil BZPS TT
HWO13 Lockwasher int 10 x .032 NPB
ITWO014 Nut 10-32 x .375 CPS
HWO15 Socket LED panel mount
HWO016 6-32 mach panhead ZPS phil
HTW309 Nut tension lock CPS

PARTS LIST [Continued]

PART
NUMBER

SYMBOL

- NUMBER

523-2505-249
523-1500-883
523-1500-883
523-1500-883
523-1500-883
523-2503-519
523-2503-120
523-1500-883
523-1500-883
523-1500-014

574-9001-001
058-0053-510
517-2502-007
517-2502-007
517-2502-007
517-2502-007
517-2502-007
517-2002-001
517-2002-001
517-2502-007
578-0002-001
578-0002-001
578-0002-001
578-0002-001
578-0002-001
578-0002-001
578-0002-001
578-0004-001
517-2502-007
517-2002-002

517-2002-002
042-0241-554

575-0606-008
560-2104-008
575-1604-010
575-0606-010
560-2108-008
596-1104~-008
575-0608-012
575-9079-010
596-2110-012
060-1110-012
50-0006-100
575-1606~-016
560-1810-022

5
5

DESCRIPTION

HW310 Set screw 10-32 hex NPB
HW311 Nut 6-32 x .078 NPB
HW312 6-32 panhead taptite 5/16

HW313 Lockwasher int 6 x .018 NPB
HW?314 4-40 mach panhead ZPS phil

J 301
J 302
J 303
J 400

L 300
L 302
L 303
L 304
L 305
L 306
L 307
L 308
L 309

L 309

L 310

L 310

L 311

1. 309

L 312
L 313
L 314
L 315
L 316
L 317

MP001
MP008
MP009
MPO11
MP012
MP014
MI015
MP016
MPO018
MP019
MP020

Red tip jack, vert .080
Red tip jack, vert .080
Red tip jack, vert .080
5—-pin male connector

.22~-.37 pH inductor violet
.22-.37 uH inductor violet
.22~.37 pH inductor violet

PARTS LIST

PART
NUMBER

575-9059-032
560-2106-008
575-0606-010
596-2106--009
575-1604-008

105-2202-201
105-2202-201
105-2202-201
515-9031-035

542-1006-117
542-1006-117
542-1006-117

RF choke space wound brown 542-1012-111
RF choke space wound violet 542-1012-113

1.5 T coil 26 AWG
3.5 T coil 26 AWG
RF choke

4.25T helical inductor w/tap

(450-488 MHz)

4T helical inductor w/tap
(488-512 MHz)

4.25T helical inductor
(450-488 MHz)

4T helical inductor
(488-512 MHz)

4.25T helical inductor w/tap

(450~488 MHz)

4T helical inductor w/tap
(488-512 MHz)

2.5T ferrite choke

2.5T ferrite choke

UHF RT choke

2.5T ferrite choke

UHF RF choke

6.8 uH +10% RF choke

Knob .625 long
1/4 turn fastener bail type
Retainer for MP’8
Front panel
Handle

Drawer rail, left
Guide pin
Drawer-rail, right
Drawer right side
Heat pipe

Heat sink

542-0001-015
542-0001-035
542-3006-002
016-1929-107

016-1929-105

016-1929-106

016-1929-107

016-1929-107

016-1929-105

517-2005-005
517-2005-005
023-3462-002
517-2005-005
023-3462-002
542-~3504-689

032-0767-021
537-4001-101
537-4002-001
014-0771-071
017-2139-202
017-2197-031
013-1627-001
017-2197-032
014-0783-045
014-0771-105
014-0771-100



PARTS LIST

SYMBOL

NUMBER DESCRIPTION
MP300 Casting

MP301 Heat sink TO-39-5

MP302 Heat sink TO-220 solder tab

MP303
PC300

Q 200
Q 201
Q 207
Q 300
Q301
Q 302
Q 303
Q 304
Q305
Q 306
Q 307

R 099
R 100
R 101
R 102
R 103
R 104
R 105
R 106
R 107
R 108
R 109
R 110
R 111
R 112
R 113
R 114
R 115
R 116
R 117
R 118
R 119
R 120
R 121
R 122
R 123
R 124
R 125
R 126
R 128
R 163

Heat sink support
PC Board
Si NPN gen purp 2N3904

Si PNP 80V 7A TO-220
Si PNP 80V 7A TO-220

Si NPN VHF/UHF amp/osc
Si NPN VHF/UHF amp/osc

Si NPN MRF-571
Si NPN MRF-571

NPN med pwr RF MRF-581

2W 512 MHz TO-39

5W NPN UHF stud mount

20W UHF amp

10k ohm +5% 1/4W CF
270k ohm 5% 1/4W CF
220k ohm *5% 1/4W CF
6800 ohm 5% 1/4W CF
15k ohm 5% 1/4W CF
56k ohm +5% 1/4W CF
82k ohm +5% 1/4W CF
39k ohm #5% 1/4W CF
150k ohm 5% 1/4W CF
22k ohm 5% 1/4W CF
3.3k ohm 5% 1/4W CF
10k ohm 5% 1/4W CF
100k ohm 5% 1/4W CF
150k ohm 5% 1/4W CF
150k ohm =5% 1/4W CF
22k ohm #5% 1/4W CF
100k ohm 5% 1/4W CF

10k ohm 1/8W PC trim pot

68k ohm 5%
10k ohm +5%
68k ohm 5%
10k ohm =5%
10k ohm +5% 1/4W CF
27k ohm #5% 1/4W CF
180k ohm +5% 1/4W CF
82k ohm 5% 1/4W CF
82k ohm +5% 1/4W CF
82k ohm 5% 1/4W CF
1k ohm 5% 1/4W CF
Zero ohm resistor

1/4W CF
1/4W CF
1/4W CF
1/4W CF

PARTS LIST [Continued]

PART
NUMBER

015-0901-020
539-0002--024
539-0009-100
017-2207-005

035-1010-100

576-0003-058
576-0002-021
576-0002-021
576-0003-051
576—-0003-051
576-0003-062
576-~0003-062
576—~0003-063
576-0004-085
576—-0004-094
576-0004-062

569-0513-103
569-0513-274
569-0513-224
569-0513-682
569-0513-153
569-0513-563
569-0513-823
569-0513-393
569-0513-154
569-0513-223
569-0513-332
569-0513-103
569-0513-104
569-0513-154
569-0513-154
569-0513-223
569-0513-104
562-0004-103
569--0513-683
569-0513-103
569-0513-683
569-0513-103
569-0513-103
569-0513-273
569-0513-184
569-0513-823
569-0513-823
569-0513-823
569-0513-102
569-0500-001

7-4

SYMBOL

NUMBER

R 164
R 170
R 200
R 201
R 203
R 204
R 205
R 206
R 207
R 208
R 209
R 210
R 211
R 212
R 213
R 300
R 301
R 302
R 303
R 304
R 305
R 306
R 307
R 308
R 309
R 310
R 311
R 312
R 313
R 314
R 315
R 316
R 317
R 318
R 319
R 320
R 321
R 322
R 323
R 324
R 325
R 326
R 327
R 328
R 329
R 330
R 331
R 333
R 399

DESCRIPTION

Zero ohm resistor

100k ohm +*5% 1/4W CF
1k ohm 5% 1/4W CF
12k ohm +5% 1/4W CF

50k ohm 1/8 W PC trim pot

5.6k ohm +5% 1/4W CF
12.1k ohm *1% 1/8W MF
1.1k ohm 1% 1/8W MF
100k ohm +5% 1/4W CF
470k ohm 5% 1/4W CF
10k ohm +5% 1/4W CF
33 ohm #10% 1/2W CC
47k ohm *5% 1/4W CF
1k ohm 5% 1/4W CF
680 ohm *5% 1/4W CF
1k ohm 5% 1/4W CF
1k ohm *5% 1/4W CF
1k ohm 5% 1/4W CF
470 ohm *5% 1/4W CF
5.1k ohm *5% 1/4W CF
10 ohm +5% 1/4W CF
110 ohm +5% 1/4W CF
110 ohm 5% 1/4W CF
4.3k ohm 5% 1/4W CF
1k ohm +5% 1/4W CF
100 ohm *5% 1/4W CF
10k ohm +5% 1/4W CF
10k ohm +5% 1/4W CF
22 ohm +5% 1/4W CF
4.7k ohm #3% 1/4W CF
680 ohm +5% 1/4W CF
110 ohm +5% 1/4W CF
4.7k ohm 5% 1/4W CF
80 ohm #5% 1/4W CF
110 ohm +5% 1/4W CF
10k ohm +5% 1/4W CF
1k ohm 5% 1/4W CF
3.6k ohm 5% 1/4W CF
22 ohm #5% 1/4W CF
47 ohm 5% 1/4W CF
22 ohm 5% 1/4W CF
680 ohm 5% 1/4W CF
47 ohm *5% 1/4W CF
10 ohm #3% 1/4W CF
100 ohm +5% 1/4W CF
6800 ohm 5% 1/4W CF
22 ohm 5% 1/4W CF
56 ohm +5% 1/4W CF
100 ohm =5% 1/4W CF

PART
NUMBER

569-0500-001
569-0513-104
569-0513-102
569-0513-123
562-0004-503
569-0513-562
569-0520-409
569-0520-305
569-0513-104
569-0513-474
569-0513-103
569-1504-330
569-0513-473
569-0513-102
569-0513-681
569-0513-102
569~0513-102
569-0513-102
569-0513-471
569-0513-512
569-0513-100
569-0513-111
569-0513-111
569-0513-432
569-0513-102
569-0513-101
569-0513-103
569-0513-103
569-0513-220
569-0513-472
569-0513-681
569-0513-111
569-0513-472
569-0513-821
569-0513-111
569-0513-103
569-0513-102
569-0513-362
569-0513-220
569-0513-470
569-0513-220
569-0513-681
569-0513-470
569-0513-100
569-0513-101
569-0513-682
569-0513-220
569-0513-560
569-0513-101




SYMBOL

NUMBER

R 400

RT200

cccac ==
[Erg— gé’
—

2828

EP135
EP136
EP137
EP138

ML135
S 135

W 135
W 136

W 137
W 138

A 140

EP140
EP141
EP142

W 141

W 142
W 143

CR400

DESCRIPTION
470 ohm +5% 1/4W CF
Thermistor

RF transformer valox green
RF transformer valox violet

Quad Op/Amp 3303

Quad Op/Amp 3303
Op/Amp CA3160S

Adj reg TO-220 LM2931T

PARTS LIST [Continued]

PART
NUMBER

SYMBOL

NUMBER

569-0513-471

569-3001-001

544-2018--001
44-2003-043

tn

LOCAL/REMOTE SWITCH
PART NO. 023—1010—-135

3/32 heat shrink tubing
3/32 heat shrink tubing
3/32 heat shrink tubing
3/32 heat shrink tubing

4" cable tie, nylon
Switch

26 AWG wire

20 AWG wire

26 AWG wire
26 AWG wire

042-0241-552
042-0241-532
042-0241-352
042-0241-552

574-9008~-004
583-2036~-007
597-7032-609
597-7032-609

597-7032-609
5977032609

MICROPHONE CONNECTOR
PART NO. 023-1010—140

Microphone connector

3/32 heat shrink tubing
3/32 heat shrink tubing
3/32 heat shrink tubing

22 AWG prebonded

22 AWG prebonded
22 AWG prebonded

TRANSMIT LED

117-5205-102

042-0241-552
042-0241-352
042—-0241-552

597-7032-209
597-7032-209
597-7032-209

PART NO. 023—-1010~150

Red LED T 1 3/4 pkg

549-4001-001

e

DESCRIPTION

EP400 3/32 heat shrink tubing

HW400 Socket LED panel mount

W 400
W 401

C 161
C 162
C 164
C 165
C 166
C 167
C 168
C 170

EP160
EP161
EP162

PC160

22 AWG prebonded
22 AWG prebonded

PARTS LIST

PART
NUMBER

042-0241-552
550-0006-100

597-7032-209
597-7032-209

EXCITER REAR CONNECTOR
PART NO. 023—-1010—160

470 pF +5%
470 pF +5%
470 pF +5%
470 pF +5%
470 pF +5%
470 pF +5%
470 pF +5%
470 pF +5%

NPO 1206 chip
NPO 1206 chip
NPO 1206 chip
NPO 1206 chip
NPO 1206 chip
NPO 1206 chip
NPO 1206 chip
NPO 1206 chip

.138 x .241 ferrite bead
.03 Teflon tubing
.03 Teflon tubing

PC board connector filter

F 160 7 A axial fuse

HW160 PC mount baillock hdwr kit

J 160

W 161
W 162
W 163
W 164
W 165
W 166
W 168
W 170

EP170

J 170

W 170

Ribbon rept 14-pin str PC

22 AWG prebonded
22 AWG prebonded
22 AWG prebonded
22 AWG prebonded
22 AWG prebonded
22 AWG prebonded
22 AWG prebonded
22 AWG prebonded

RF OUTPUT CABLE

510-3602-471
510-3602-471
510-3602-471
510-3602-471
510-3602-471
510-3602-471
510-3602-471
510-3602-471

517-2002-002
058-0053-510
058-0053-510

035-1010-110

534-0009-070

537-9055-006

515-7141-101

597-7032-209
597-7032-209
597-7032-209
597-17032-209
597-7032-209
597-7032-209
597-7032-209
597-7032-209

PART NO. 023—1010—170

1/4 heat shrink tubing

042-0241-555

Connector BNC panel mount 515-3006-004

Double shielded RG-316/U

597-3002-011



PARTS LIST

SYMBOL

NUMBER

C 001
C 002
C 003

DESCRIPTION

PARTS LIST [Continued]

PART
NUMBER

EXCITER VOLTAGE CONTROL
PART NO. 023-1010—180

.01 pF +10% X7R chip
47 pF 16V SMD tantalum
47 puF 16V SMD tantalum

CR001 4.7V zener diode SOT-23

HWO003 4-40 machin panhead ZPS
HWO010 #4 shakeproof washer

MPO001 1/4" hex brass M/F spacer

P 001

PC001

Q 001
Q 002

R 001
R 002
R 003
R 004
R 005
R 006
R 007
R 008

A 702
A 704
A 705
A 711

BT701

C 701
C 702
C 073
C 704
C 705
C 706
C 707
C 708

3-pin single row post header
PC board

Si PNP low noise SOT-23
Si NPN low noise SOT-23

1.8k ohm *5% 1206 SMD
1k ohm *5% 1206 SMD
1.8k ohm +5% 1206 SMD
3.3k ohm #5% 1206 SMD
Sk ohm single turn trimmer
1k ohm #5% 1206 SMD
1.3k ohm *5% 1206 SMD
1.3k ohm 5% 1206 SMD

LOGIC DRAWER

510-3606~103
510-2625-470
510-2625-470

523-2016-479

575-1604-008
596-1104~-008

312-7473-008

515-9031-473

(035~-1010-180

576-0003-657
576-0003-658

569-0115-182
569-0115-102
569-0115-182
569-0115-332
562-0112-502
569-0115-102
569-0115-132
569-0115-132

PART NO. 023-1010—~700

Rear connector assembly
Display front panel assembly
CWID assembly

Drawer back panel assembly

3.6V 100 mAH NiCad PC mt

.018 pF #5% 63V polyester
.0018 pF +5% 63V polyester
.039 uF £5% 63V polyester
.001 pF 5% 63V polyester
.082 pF #5% 63V polyester
.22 puF #5% 63V polyester
.22 pF +5% 63V polyester
.22 uF 5% 63V polyester

023-1010~-780
023-1010-779
023-1010-740
023-1010-193

503-0005-002

510-1033-183
510-1033-182
510-1033-393
510~-1033-102
510-1033-823
510-1033-224
510-1033-224
510-1033-224

7-6

SYMBOL

NUMBER

C 709
C 710
c7
C 712
C 713
C 714
C 715
C 716
Cc 717
C 719
C 720
Cc721
C 722
C 723
C 724
C 725
C 726
C 727
C 728
C 729
C 730
C 731
C 732
C 733
C 735
C 736
C 737
C 738
C 739
C 741
C 742
C 743
C 744
C 745
C 746
C 747
C 748
C 749
C 750
C 731
C 752
C 753
C 754
C 756
C 757
C 758
C 739
C 760
C 761

DESCRIPTION

uF 5% 63V polyester
wF 5% 63V polyester
22 pF 5% 63V polyester
.22 pF #5% 63V polyester
.22 PF #5% 63V polyester
033 uF +5% 63V polyester
0056 pF 5% 63V polyester
.68 pF #10% 100V polyester
.01 puF #5% 63V polyester
1 pF +10% 100V polyester
1 pF +10% 35V submin
1 pF #10% 35V submin
.022 pF +5% 63V polyester
1 puF #10% 35V submin
6.8 nF +20% 35V dipped
.015 pF +5% 63V polyester
.0056 pF #5% 63V polyester
.039 nF #5% 63V polyester
22 nF +5% 63V polyester
.018 puF +5% 63V polyester
039 pF #5% 63V polyester
.001 pF 5% 63V polyester
.082 puF +5% 63V polyester
15 uF +10% 15V submin
15 pF #5% N750 axial ceram
62 pF #5% N750 axial ceram
62 pF +5% N750 axial ceram
.1 pF axial ceramic
.1 puF axial ceramic
.1 puF axial ceramic
.1 pF axial ceramic
.33 wF £5% 63V polyester
470 puF 16V radial low temp
.01 pF £5% 63V polyester
.001 pF #5% NPO axial
1 pF #10% 100V polyester
100 pF 16V radial low temp
1 pF #10% 35V submin
1 pF #10% 35V submin
.0047 pF +5% 63V polyester
.0047 pF £5% 63V polyester
.1 pF axial ceramic
6.8 pF +20% 35V dipped
1 pF #10% 35V submin
1 pF +10% 35V submin
.0018 pF +5% 63V polyester
0027 uF 5% 63V polyester
.33 nF +5% 63V polyester
.1 pF axial ceramic

PART
NUMBER

510~1033-224
510-1033-224
510-1033-224
510~-1033-224
510-1033-224
510-1033-333
510-1033-562
510-1031-684
510-1033-103
510-1031-105
510-2575-109
510-2575-109
510-1033-223
510-2575-109
510-2245-689
510-1033-153
510-1033-562
510-1033-393
510-1033-222
510-1033-183
510-1033-393
510-1033-102
510-1033-823
510-2073-150
510-3521-150
510-3521-620
510-3521-620
510-3554-104
510-3554-104
510-3554-104
510-3554~104
510-1033-334
510-4216-471
510-1033-103
510-3541-102
510-1031-105
510-4216-101
510-2575-109
510~-2575-109
510-1033-472
510-1033-472
510-3554-104
510-2245-689
510~2575-109
510-2575-109
510-1033-182
510-1033-272
510-1033-334
510-3554~104



SYMBOL
NUMBER DESCRIPTION
C 771 .1 pF #5% 63V polyester

C772
C 773
C 774
C 775
C. 776
C 777
C 778
C 783
C 784
C 785
C 786
C 787
C 789
C 790
C 941
C 942
C 950

CR701
CR702
CR703
CR704
CR705

CR706

CR707
CR708
CR709
CR711
CR712
CR713
CR714
CR715

.1 wWF 5% 63V polyester

.1 pF axial ceramic

.1 pF axial ceramic

.01 pF +5% 63V polyester
.01 pF #5% 63V polyester
.033 pF 5% 63V polyester
.0047 pF +5% 63V polyester
.022 puF +5% 63V polyester
.01 puF +5% 63V polyester
.047 uF 5% 63V polyester
0068 pF +5% 63V polyester
.1 uF axial ceramic

.01 pF +5% 63V polyester
.1 pF axial ceramic

100 pF #5% N730 axial ceram
10 pF 25V radial aluminum
1 pF £10% 35V submin

Si diode 1N4448
Si diode 1N4448

Si diode 1N4448
Si diode 1N4448

Si diode 1N4448

Si diode 1N4448

St diode 1N4448
Si diode 1N4448
Si diode 1N4448
Si diode 1N4448
Si diode 1N4448
Si diode 1N4448
Si diode 1N4448
Si diode 1N4448

CR716 2.7V 400 mW zener
CR717 Si diode 1N4448

CR726

EP701
EP701
Er702

Si diode 1N4448

Crystal pin insulator
Terminal block
Thermal—{ilm washer TO-220

HWO0134~40 pan head ZPS philips
HW7038-32 pan head CPS philips
HW?704 8-32 pan head CPS philips
HW705 8-32 flat head BZPS taptite
HW706 6-32 pan head 1/4” taptite
HW7074-40 pan head ZPS philips
HW708 Slip hinge, male NPB
HW709 4-40 pan head CPS philips

PARTS LIST [Continued]

PART
NUMBER

~ NUMBER

SYMBOL
DESCRIPTION

510-1033~-104
510-1033-104
510-3554-104
510-3554-104
510-1033-103
510~-1033-103
510-1033-333
510-1033-472
510-1033-223
510-1033~-103
510-1033-473
510-1033-682
510-3554~104
510-1033~103
510-3554~-104
510-3521-101
510-4125~100
510-2575~-109

n
T
0
o
W

018-1080-001
586-2004-005
574~5005-005

HW7104-40 pan head philips
HW712 #4 x .046 shoulder washer

MP703 Drawer side

MP704 Drawer right side

MP705 Drawer rail, right side
MP706 Guide pin

MP708 Drawer rail, left side
MP713 Connector cover

MP715 Flexible grommet

MP716 Flexible grommet

MP717 1/4" hex brass M/F spacer
NP0O1 Label "Repeater Logic”
P 805
P 306

14-pin straight header
4~pin PC mt wafer

PC701 PC board
Q 701
Q 702
Q 704

Si PNP 50 MHz amp TO-92
NPN gen purp 2N3904
NPN gen purp 2N3904

R 701
R 702
R 703
R 704
R 705
R 706
R 708
R 709
R 710
R 711
R 712
R 713
R 714
R 715
R 716
R 717
R 718
R 719
R 720
R 721
R 722
R 723
R 724
R 725
R 726

10k ohm *5% 1/4W CF
10k ohm #5% 1/4W CF
127k ohm #1% 1/8W MF
127k ohm #1% 1/8W MF
127k ohm #1% 1/8W MF
82.5k ohm #1% 1/8W MF*
2.5k ohm *1% 1/8W MFI*
10k ohm 5% 1/4W CF
390k ohm 5% 1/4W CF
10k ohm #5% 1/4W CF
27k ohm #3% 1/4W CF
2.2k ohm 5% 1/4W CF
18k ohm +3% 1/4W CF
1.82k ohm *1% 1/8W MI*
2.67k ohm #1% 1/8W MF
301 ohm *1% 1/8W MF
37.4k ohm #1% 1/8W MF
75k ohm %1% 1/8W MF
24.9k ohm *1% 1/8W MI*
4.7k ohm 3% 1/4W MF
4.7k ohm *>3% 1/4W MF
390k ohm +53% 1/4W CF
100k ohm #3% 1/4W CF
1k ohm #5% 1/4W CF
226k ohm *1% 1/8W MF*

PARTS LIST

PART
NUMBER

575-0604-010
596-4504-008

014-0771-110
014-0783-045
017-2197-032
013-1627-001
017-2197-031
017-2205-150
574-0001-025
574-0001-025
312-7473-032

559-9001-226

515-9031-392
515-9031-103

035-1010-700

576-0003-017
576-0003-058
576-0003-058

569-0513~-103
569-0513-103
569-0520-511
569-0520-511
569-0520-511
569-0520-489
569-0520-489
569-0513-103
569-0313-394
569-0313-103
569-0513-273
569-0513-222
569-0513-183
569-0520-326
569-0520-342
569-0520-247
369-0520-456
569-0520-485
569-0520-439
569-0513-472
569-0513-472
569-0513-394
569-0513-104
569-0513-102

569-0520-535



PARTS LIST

SYMBOL

NUMBER

R 727
R 728
R 729
R 730
R 731
R 732
R 733
R 734
R 735
R 736
R 737
R 738
R 739
R 740
R 741
R 742
R 743
R 744
R 745
R 746
R 747
R 748
R 749
R 750
R 751
R 752
R 753
R 754
R 755
R 756
R 757
R 758
R 759
R 760
R 761
R 762
R 763
R 764
R 765
R 766
R 767
R 768
R 769
R 770
R 771
R 772
R 773
R 774
R 775

DESCRIPTION

2.15k ohm #1% 1/8W MF
158k ohm *1% 1/8W MF
15.8k ohm *1% 1/8W MF
10k ohm +5% 1/4W CF
10.7k ohm +1% 1/8W MF
390k ohm *5% 1/4W CF
9.31k ohm *1% 1/8W MF
20k ohm *1% 1/8W MF
51k ohm +5% 1/4W CF
20k ohm trim pot

3k ohm 5% 1/4W CF
100k ohm +5% 1/4W CF
1k ohm *5% 1/4W CF
100k ohm +5% 1/4W CF
51k ohm #5% 1/4W CF
51k ohm 5% 1/4W CF
51k ohm +#5% 1/4W CF
51k ohm +5% 1/4W CF
51k ohm 5% 1/4W CF
1k ohm *1% 1/8W MF

100k ohm single turn cer trim

127k ohm =1% 1/8W MF
127k ohm *1% 1/8W MF
121k ohm #1% 1/8W MF
82.5k ohm *1% 1/8W MF
82.5k ohm 1% 1/8W MF
IM ohm +1% 1/8W MF
100k ohm +5% 1/4W CF
100k ohm 5% 1/4W CF
680k ohm 5% 1/4W CF
10M ohm +5% 1/4W CF
1k ohm #1% 1/8W MF
10k ohm +5% 1/4W CF
10k ohm +5% 1/4W CF
10k ohm +5% 1/4W CF
10k ohm +5% 1/4W CF
150k ohm *1% 1/8W MF
150k ohm *1% 1/8W MF
150k ohm *1% 1/8W MF
150k ohm *1% 1/8W MF
150k ohm 1% 1/8W MF
150k ohm *1% 1/8W MF
150k ohm *1% 1/8W MF
150k ohm *1% 1/8W MF
150k ohm *1% 1/8W MF
150k ohm *1% 1/8W MF
75k ohm #*1% 1/8W MF
75k ohm *1% 1/8W MF
75k ohm *1% 1/8W MF

PARTS LIST [Continued]

PART
NUMBER

369-0520-333
569-0520-520
569~-0520-420
569-0513-103
569-0520-404
569-0513-394
569-0520-394
569~-0520-430
569-0513-513
562-0110-203
569-0513-302
569~0513-104
569-0513-102
569-0513-104
569-0513-513
569-0513-513
569~-0513-513
569-0513-513
569-0513-513
569-0520-301
562-0112~104
569-0520~-511
569-0520-511
569-0520-509
569-0520-489
569-0520~489
569-0520-601
569-0513-104
569-0513-104
569-0513-684
569-0513-106
569-0520-301
569~0513-103
569-0513-103
569-0513-103
569-0513-103
569-0520-518
569-0520-518
569-0520-518
569-0520-518
569-0520-518
569-0520-518
569-0520-~518
569-0520-518
569-0520-518
569-0520-518
569-0520-485
569-0520-485
569-0520-485

7-8

SYMBOL

NUMBER

R 776
R 777
R 778
R 779
R 780
R 781
R 782
R 783
R 784
R 785
R 786
R 787
R 788
R 789
R 790
R 791
R 792
R 793
R 794
R 795
R 796
R 797
R 798
R 799
R 800
R 801
R 803
R 862
R 863
R 864
R 866
R 867
R 868
R 869
R 870
R 871
R 875
R 876
R 877
R 878
R 880
R 881
R 882
R 883
R 886
R 887
R 890
R 891
R 892

DESCRIPTION

75k ohm *1%
75k ohm 1%
75k ohm *1%
75k ohm *1%
10k ohm +5% 1/4W CF
100 ohm +5% 1/4W CF
10k ohm 5% 1/4W CF
10k ohm #1% 1/8W MF
8.25k ohm #*1% 1/8W MF
68k ohm *3% 1/4W CF
4.3k ohm 5% 1/4W CF
6.98k ohm 1% 1/8W MF
10k ohm *1% 1/8W MF
1k ohm +5% 1/4W CF
100 ohm 5% 1/4W CF
10k ohm 5% 1/4W CF
10k ohm 5% 1/4W CF
10k ohm +5% 1/4W CF
432k ohm #1% 1/8W MF
100k ohm #5% 1/4W CF
10k ohm 5% 1/4W CF
100k ohm #5% 1/4W CF
10k ohm *1% 1/8W MF
1k ohm *5% 1/4W CF
68k ohm +5% 1/4W CF
100k ohm 5% 1/4W CF
10k ohm 5% 1/4W CF
10k ohm 5% 1/4W CF
7.5k ohm 5% 1/4W CF
10k ohm *5% 1/4W CF
61.9k ohm *1% 1/8W MF
61.9k ohm 1% 1/8W MF
1k ohm +5% 1/4W CF

1k ohm +5% 1/4W CF
47.5k ohm #1% 1/8W MF
47.5k ohm *1% 1/8W MF
10k ohm 5% 1/4W CF
10k ohm *5% 1/4W CF
270k ohm 5% 1/4W CF

1/8W MF
1/8W MF
1/8W MFF
1/8W MF

50k ohm single turn cer trim

10k ohm *5% 1/4W CF
100k ohm #5% 1/4W CF
100k ohm *5% 1/4W CF
47k ohm +5% 1/4W CF
56k ohm 5% 1/4W CF
56k ohm 5% 1/4W CF
10k ohm +5% 1/4W CF
13k ohm #5% 1/4W CF
10k ohm #% 1/4W CF

PART
NUMBER

569-0520-485
569-0520~-485
569-0520-485
569-0520-485
569-0513-103
569-0513-101
569-0513~103
569-0520-401
569-0520~389
569-0513-683
569-0513-432
569-0520~-382
569-0520-401
569-0513-102
569-0513-101
569-0513-103
569-0513~103
569-0513-103
569-0320~562
569-0513-104
569-0513-103
569-0513-104
569-0520-401
569-0513-102
569-0513-683
569-0513-104
569-0513-103
569-0513~103
569-0513-752
569-0513-103
569-0520—-477
569-0520~-477
569-0513~102
569-0513-102
569-0520-466
569-0520~-466
569-0513-103
569-0513-103
569-0513-274
562-0112-503
569-0513-103
569-0513~-104
569-0513-104
569-0513~473
569-0513-563
569-0513-563
569-0513-103
569-0513-133
569-0513-103




SYMBOL

NUMBER

R 893
R 894
R 988
R 989
R 990
R 991
R 992
R 998
R 999

DESCRIPTION

10k ohm +5% 1/4W CF
100k ohm +5% 1/4W CF
100k ohm +5% 1/4W CF
100k ohm 5% 1/4W CF
10k ohm 5% 1/4W CF
100k ohm +5% 1/4W CF
100k ohm 5% 1/4W CF
10k ohm +5% 1/4W CF
10k ohm +5% 1/4W CF

RN701 100k ohm 9-resistor SIP
RN702 100k ohm 9-resistor SIP
RN703 100k ohm 9-resistor SIP
RN704 100k ohm 9-resistor SIP

U 702
U 703
U 704
U 705
U 706
U 707
U 708
U 709
U 710
U 711
U 712
U 713
U 715
U 716
U 717
U 718
U 719
U 720
U 721
U 722
U 724
U 725
U 727
U 728
U 730
U 731
U 732
U 733

X 701
X 706

Y 701

PARTS LIST [Continued]

PART
NUMBER

SYMBOL

NUMBER

DESCRIPTION

569-0513-103
569-0513-104
569-0513-104
569-0513-104
569-0513-103
569-0513-104
569-0513~104
569-0513-103
569-0513-103

569-6000~-002
569—-6000-002
569-6000-002
569-6000-002

CMOS RAM I/O tmr 81C55 544-5001-111
Quad 2-input NAND 74HC00544~-3764-000

Ripple counter 74HC393

12-Dbit binary counter 40408

32 x 8 PROM 825123/883C

+5V regulator 7805 TO-220
12-Dbit binary counter 4040B

8-chnl analog mux/demux
Phase lock loop

Quad 2-input NOR 4001
Quad comparator LM2901
J-FET op amp TLOS2CP
Quad op amp 3303

Quad op amp 3303

Quad op amp 3303

Quad analog switch 4066
Quad op amp 3303

Hex buffer 74C906

Quad op amp 3303

Dual op amp 3358

Quad op amp 3303

Pos adj regulator LM317T
Quad analog switch 4016
Quad comparator 1.M2901
Hex buffer 74C906

Hex buffer 74C906
Multivibrator 7411C123
Quad 2~input OR 74HC32

40-pin IC socket
16—pin IC socket

uP crystal 12 MHz

544-3764~-393
544-3014-040
544-9050-002
544-2003-016
544-3014-040
544-3014-051
544-3014-046
544-3014-001
544-2025-001
544-2018~-003
544-2020-003
544-2020-003
544-2020-003
544-3014-066
544-2020-003
544-3714-906
544-2020-003
544-2019~-001
544-2020-003
544-2003-027
544-3014-016
544-2025-001
544-3714-906
544-3714-906
544-3764-123
544-3764-032

515-5008-019
515-5008-013

521-0012-000

LOGIC DRAWER

PARTS LIST

PART
NUMBER

DISPLAY HEAD ASSEMBLY
PART NO. 023—-1010—779

A 705 Keyboard display cable assem 023-1010-776
A 706 Switch 4—cond cable assembly 023-1010-777

CR704
CR705

DS701
DS702
DS703
DS704

MPO050
MP702
MP707
MP709
MP710
MP711
MP712

Q 701

R 701
R 702
R 703
R 704
R 708
R 709
R 710
R 711
R 712
R 713
R 715
R 716
R 717
R 718
R 719
R 720
R 721
R 722
R 723
R 724
R 725
R 726
R 727
R 728

Green LED
Amber LED

Red LED 7-segment display
Red LED 7-segment display
Red LED 7-segment display
Red LED 7-segment display

Wear washer, black plastic
Front panel

Drawer handle

1/4 turn fastener bail type
Retainer for MP709
Insulator

Display bracket

Si NPN gen purp TO-92

10k ohm *5%
10k ohm 5%
10k ohm 5%
10k ohm +5%
10k ohm +5%
10k ohm *5%
10k ohm 5%
10k ohm +5% 1/4W CF
10k ohm +5% 1/4W CF
1.5k ohm 5% 1/4W CF
560 ohm =5% 1/4W CF
560 ohm 5% 1/4W CF
560 ohm +5% 1/4W CF
560 ohm +5% 1/4W CF
560 ohm +5% 1/4W CF
560 ohm +5% 1/4W CF
560 ohm +5% 1/4W CF
560 ohm *3% 1/4W CF
560 ohm 5% 1/4W CF
560 ohm 5% 1/4W CF
560 ohm 5% 1/4W CF
560 ohm +5% 1/4W CF
560 ohm +3% 1/4W CF
560 ohm +5% 1/4W CF

1/4W CF
1/4W CF
1/4W CI*
1/4W CF
1/4W CF
1/4W CF
1/4W CF

549-4001-003
549-4001-005

549-4002-001
549-4002-001
549-4002-001
549-4002-001

574-9019-050
014-0771-080
017-2139-202
537-4001-001
537-4002-001
018-1055-002
017-2205-145

576-0003-053

569-0513-103
569-0513-103
569-0513-103
569-0513-103
569-0513-103
569-0513-103
569-0513-103
569-0513-103
569-0513-103
569-0513-152
569-0513-561
569-0513-561
569-0513-561
569-0513-561
569-0513-561
569-0513-561
569-0513-561
569-0513-561
569-0513-561
569-0513-561
569-0513-561
569-0513-561
569-0513-561
569-0513-561



PARTS LIST
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SYMBOL PART
NUMBER DESCRIPTION NUMBER
R 729 560 ohm £5% 1/4W CF 569-0513~-561
R 730 360 ohm #5% 1/4W CF 569-0513-561
R 731 560 ohm #5% 1/4W CIF 569-0513-561
R 732 560 ohm +5% 1/4W CF 569-0513-561
R 733 560 ohm +5% 1/4W CF 569-0513-561
R 734 560 ohm 5% 1/4W CF 569-0513-561
R 735 560 ohm 5% 1/4W CF 569-0513-561
R 736 560 ohm +5% 1/4W CF 569-0513-561
R 737 560 ohm 5% 1/4W CF 369-0513-561
R 738 560 ohm +5% 1/4W CF 569-0513-561
R 739 560 ohm =5% 1/4W CF 569-0513-561
R 740 560 ohm £5% 1/4W CF 569-0513-561
R 741 560 ohm +5% 1/4W CF 569-0513-561
R 742 560 ohm 5% 1/4W CF 569-0513-561
R 743 560 ohm +5% 1/4W CF 569-0513-561
R 745 560 ohm +5% 1/4W CF 569-0513-561
R 746 560 ohm £5% 1/4W CF 569-0513-561
S 701 Keyboard 583-9501-002
S 702 On-None-Mom toggle switch 583-0006-010
S 703 SPST miniature toggle switch 583-0006-006
U 701 Decoder driver 14511 544-3014-511
U 702 Decoder driver 14511 544-3014-511
U 703 Decoder driver 14511 544-3014-511
U 704 1 of 8 decoder/mux 74HCI138 544-3764-138
U 705 Decoder driver 14511 544-3014-511
U 706 Quad analog switch 4066 544-3014-066
X 703 Single row conn PC mt 515-7010-207
100 WATT POWER AMPLIFIER
PART NO. 023—1010—-200

A 400 Filter power pick off assembly 023-1010-300
A 402 100W PA RF cable assembly 023-1010-230
A 403 Rear connector assembly 023-1010-210
C 400 10 pF +5% N750 ax cerm 510-3521-100
C 401 220 pF £10% YS3P ax cerm 510-3527-221
C 402 33 pI' £5% 50 V NPO disc ~ 510-3213-330
C 403 .1 pF #10% YS5R 50V submin 510-3109-104
C 404 47 pIF 25V radial alum 510-4125-470
C 406 4 pF 25 V mini mica 510-0019-409
C 407 5 pF 250V mini mica 510-0019-509
C 408 39 pF 250V mini mica 510-0019-390
C 409 33 pF 250V mini mica 510-0019-33
C 410 33 pF 250V mini mica 510-0019-33

7-10

SYMBOL
NUMBER DESCRIPTION
C 411 39 pF 2350V mini mica

C 412
C 413
C 414
C 415
C 416
C 417
C 418
C 419
C 420
C 421
C 422
C 423
C 424
C 425
C 426
C 428
C 429
C 430
C 431
C 432
C 433
C 434
C 435
C 436
C 437
C 440
C 441
C 450

C 451

EP400
EP401
EP402
LEP403
LEr404
Er405
EP406
EP407

HW400 Lockwshr int 3/8 x .018 NPB
FIW401 Nut hex 1/4-28 x .109 NPB
HIW402 Nut hex 3/8-32 x 094 NP
HW403 Washer flat 1/4 x .040 NPB
HW404 TT 4-40 x .250 panhead phil

39 pF 250V mini mica
39 pF 250V mini mica
12 pF 250V mini mica
8 pF 250V mini mica

4 pF 250V mini mica

47 pF 250V mini mica
43 pF 250V mini mica
43 pF 250V mini mica
43 pF 250V mini mica
43 pF 250V mini mica
47 pF 250V mini mica
1.7-11 pF air variable

33 pF 5% 50V NPO disc
1 pF #10% Y5R 50V submin

47 uF 25V radial alum

10 pF £5% N750 ax cerm
220 pFF £10% YSP ax cerm

47 pF 250V mini mica
43 pF 250V mini mica
43 pFF 250V mini mica
43 pF 250V mini mica
43 pF 250V mini mica
47 pF 250V mini mica
4 pF 250V mini mica

4 pF 250V mini mica

1000 pF £20% 1kV feedthru
1000 pF #20% 1kV feedthru

4 pF 250V mini mica
6 pF 250V mini mica
4 pF 250V mini mica
6 pF 250V mini mica

375 x .375 ferrite bead
.14 x 0.13 ferrite bead
.14 x 0.13 ferrite bead
.14 x 0.13 ferrite bead
.375 x .375 ferrite bead
Connector shield
Terminal

Terminal

HW4035 Washers 1/4—.315 x 1/2

HW406 No. 4 shakeproof washer

PART
NUMBER

510-0019-390
510-0019-390
510-0019-390
510-0019-120
510-0019-809
510-0019-409
510-0019-470
510-0019-430
510-0019-430
510-0019-430
510-0019-430
510-0019-470
187-0106-175
510-3213-330
510-3109-104
510-4125-470
510-3521-100
510-3527-221
510-0019-470
510-0019-430
510-0019-430
510-0019-430
510-0019-430
510-0019-470
510-0019-409
510-0019-409
510-3149-102
510-3149-102
510-0019-409
510-0019-609
510-0019-409
510-0019-609

517-2002-003
517-2002-001
517-2002-001
517-2002-001
517-2002-003
032-0576-001
016-0104-004
016-0104-003

596-2138-018
560-9040-012
560-9062-016
596-2414-016
575-0604-008
596-4514-020
596-1104-008




PARTS LIST [Continued] PARTS LIST

SYMBOL
NUMBER

PART
NUMBER

SYMBOL
NUMBER

PART

DESCRIPTION DESCRIPTION NUMBER

HW407 Screw philips panhead 4-40
HW408 I'lat washer 3/8 x .020 NPB

575-0604-010 C 505 .001 pF +20% YST axial ceram 510-3529-102
596-9057-022 C 506 33 pF +5% N750 axial ceramic 510-3521-330
C 507 33 pF #5% N750 axial ceramic 510-3521-330

J 201 RF input jack (A402) 023-1010-230
J 202 RF output jack (A402) 023-1010-230 CR501 Hot carrier diode 1N5711 523-1500-014
J 401 DC power female gnd jack  013-0025-010
EP499 Teflon tubing .03 058-0053-510
L 400 2.5T coil 26 AWG 542-0001-025 EP500 Ferrite bead 517-2502-007
L 401 2.5T ferrite choke 517-2005~005
L 402 UHF RF choke 023-3462-002 L 500 Low pass filter inductor 016-2212-005
L 403 2.5T coil 26 AWG 542-0001-025
L 404 UHF RF choke 023-3462-002 PC500 PC board 035-1010-300
L 405 2.5T ferrite choke 517-2005-005
L 406 UHF RF choke 023-3462-002 R 498 750k ohm +5% 1/4W CF 569-0513~754
L 407 2.5T coil 26 AWG 542-0001-025 R 499 750k ohm 5% 1/4W CF 569-0513-754
L. 408 1/4 wave transformer 016-1929-130 R 500 18k ohm =5% 1/4W CF 569-0513-183
L 409 1/4 wave transformer 016-1929-130 R 501 180 ohm 5% 1/4W CF 569-0513-181
L 410 2.5T ferrite choke 517-2005-005
RT500 500 ohm +10% disc thermistor 569-3001-005
MP400 Heat sink 015-0868-130
MP401 Stainless steel spacer 317-7478-023
MP402 Shield insert 017-2081-021 PA REAR CONNECTOR ASSEMBLY
MP403 Shield insert 017-2081-021 PART NO. 023—1010-210
MP404 Shield feedthru 017-2197-091
MP405 Filter cover 017-2205-135 C 211 470 pF 5% NPO 1206 chip  510-3602-471
MP406 Cover 017-2205-137 C 213 470 pF £5% NPO 1206 chip  510-3602-471
C 215 470 pF 5% NPO 1206 chip  510-3602-471
P 400 DC power male B+ jack 023-0030-014 C 217 470 pF 5% NPO 1206 chip  510-3602-471
C 218 470 pF 5% NPO 1206 chip  510-3602-471
PC400 PC board 100 watt PA 035-1010-200
PCS500 PC board PA filter 035-1010-300 EP210 0.138 x 0.241 ferrite bead 517-2002-002
Q 400 45W UHF amp 576—-0004-027 EP211 Solder terminal 016-0104-003
Q 401 55W UHF amp 576-0004-066 EP212 Solder terminal 016-0104-004
Q 402 55W UHF amp 576-0004-066
HW210 Baillock hardware kit 537-9055-006
R 400 15 ohm *10% 1/2W CC 569-1504~-150
R 401 15 ohim #10% 1/2W CC 569-1504-150 J 220  14-pin straight ribbon recept 515-7141-101
R 402 15 ohim =10% 1/2W CC 569-1504~150
PC220 PC board 035-1010-110
W 403 Double shielded RG-316/U  597-3002-011
POWER PICK—-OFT FILTER
PART NO. 023—1010-300
C 500 7 plF £5% 350V underwood  510-0016-007
C 501 13 pIF £5% 350V underwood  510-0016-013
C 502 13 pF £5% 350V underwood  510-0016-013
C 503 7 pIFF 5% 350V underwood  510-0016-007
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SYMBOL

NUMBER DESCRIPTION

35A POWER SUPPLY

PARTS LIST [Continued]

PART
NUMBER

PART NO. 023—~1010—-350/110 V AC 60 Hz
023-1010—352/110 V AC 50 Hz
023-1010—354/230 V AC 60 Hz
023—1010—-356/230 V AC 50 Hz

BKO001 Bracket
C 001
C 002
C 003
C 004
C 005

55000 p¥ aluminum cap
.033 pF £20% 50V Y5U disc
55000 pF aluminum cap
1000 pIF #20% 1kV feedthru
10 pF 660V AC oil fill

CB001 35 amp 1-pos

CHO001 Chassis 35A

CRO01 6.8V £5% 1W zener

CR002 6.8V 5% 1W zener

CRO03 100V 40A rectifier IN1184R
CRO04 100V 40A rectifier IN1184R
CRO07 200V 1A rectifier 1N4003
CRO10 100V 40A rectifier IN1184R

EP001
EPoo2
EPoo3
EPood
EPO0S
EPO07
EP00S
EPoo9
EP029
EP031
LEPro32

Connector

Connector

Mica washer 1/4” stud mount
Molded handle

10/16-14 AWG ring terminal
Terminal

1/4 ring term 16-14 wire
Black varnished tubing
2104-10 terminal lug

10/8 AWG ring terminal
Connector shield

IF 001 Fuse 125V AC 7A SB MDX
(110V AC 60 Hz)

Fuse 125V 5A SB MDX
(230V AC 60 Hz)

F 001

FH001 HKP fuse holder

HWO000 Mounting bracket C1/C3
HWO001 Nut 10-32 x .375 CPS
HWO002 Nut 4-40 x .094 NPB
HWO003 6-32 panhead taptite 1/4 in.
HWO004 Nut 6-32 x .078 NI'B

017-2121-001

510-4028-002
510-3002-333
510-4028-002
510-3149~-102
510-1014-003

534-2006-003

017-1951-015

523-2503-689
523-2503-689
523-0019-010
523-0019-010
523-0501-002
523-0019-010

013-1426-001
023-3313-001
574-5005-008
032-0362-001
586-0001-012
016~0104-004
586-0001-013
042-0240-500
386-0005-110
586-0001-027
032-0576-001

534-0001-010

534-0001-008

534-1002-001

572-0002-005
560-1110-012
560-2104-008
575-0606—-008
560-2106-008

SYMBOL
NUMBER DESCRIPTION
HWO0059/16 ID rubber grommet
HWOO06 Strain relief SV/SVT18
HWO007 8-18 x 5/8 hex ZPS screw
HWO008 10-32 panhead phil NPB

HWO009 10-32 mach panhead ZPS phil

HWO010 Nut 8-32 x .109 NPB
HWO11 Lockwasher int 6 x .018 CPS
HWO012 #10 shakeproof washer
HWO013 Lockwasher int 4 x .015 NPB
HWO014 Washers 1/4-.315 x 1/2
HWO015 Nut hex 1/4-28 x .109 NPB
HWO016 4-40 mach panhead ZPS phil
HWO017 Lockwshr int 1/4 x .025 NPB
HWO018 Rubber grommet

HWO019 Nut 8-32 U—~type CPS
HWO020 Backing plate

HWO021 Nut hex 3/8-32 x .094 NPB
HWO022 6-32 mach panhead ZPS phil
HWO0234-40 mach panhead ZPS phil
HW024 Base mount cap. bracket
HWO025 Lockwasher int 8 x .020 CPS
HWO026 8-32 mach panhead ZPS phil
HWO0276-32 mach panhead ZPS phil
HWO032 Nut 4-40 x .063 NPB
HWO033 Plug (230V AC 60 Hz)

J 001
J 002

Jack

125V AC recept. w/Ground
L 001 1 pH filter choke 35A DC
MP0O1 Rack panel

MP002 Heat Sink outer

MP0OO3 Heat Sink inner

P 001 Banana plug sub—~assembly

Q 001 Si PNP 80V 7A TO-220
R 001
R 002
R 003
R 004
R 010

33 ohm #10% 10W WW
1k ohm £10% 1/2W

10 ohm *10% 1/2W CC
220k ohm #10% 1/2W CC
5.6 ohm #10% 10W WW
T 001 115/230V AC-13.6V DC
35A/60 Hz

115/230V AC-13.6V DC
35 A/50 Hz

T 001

7-12

PART
NUMBER

574-0002-004
574-0003-002
575-9070-020
575-2610-020
575-1610-036
560-2108-010
596-1106-009
596-1110-012
596-2104-008
596~4514-020
560-9040-012
575-1604-020
596-2114-015
574-0002-014
560~-1808-004
013-1479-001
560-9062-016
575-1606-012
575-1604-014
572~-0002-012
596-1108-011
575-1608-016
575-1606-008
560-2104-006
537-9001-017

013-0025-010
515-1006-001

542-5005-012
017-1828-003
017-1718-002
017-1719-003
023-0030-014
576-0002-021
569-2010-330
569-1504-102
569-1504-100
569-1004-224
569-2010-569
592-3501-010

592-3501-011




SYMBOL
NUMBER DESCRIPTION
TB001 Term. strip 3-ins 1-gnd

TB002

W 006

A 201
A 202
A 203
A 205
A 2006

208

A 560

C
C
C
C
C
C
C
C
C
C

101
102
103
104
151
152
153
154
133

156

156

201
202
203
204
206
207

> 208
> 209

210
211
212
213
214

215

2216

217
218
219

Term. strip 4—ins 1-gnd

8 ft AC cord 3-18 black

RECEIVER DRAWER
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PART NO. 023—-1010—~531 450-—488 MHz

023—1010-532

RF input shield
Mixer shield
Tripler shield
RF out cable
Volume control
Back panel
Rear connector

.001 pF #20% YS5T ax cerm
39 pF 5% NPO ax cerm

.01 pF +30% Y5R ax cerm
51 pF 5% N750 ax cerm

27 pIF £5% NPO 50V submin
47 pF 5% NPO 50V submin
47 pF £5% NPO 50V submin
47 pF 5% NPO 50V submin
47 pIF +5% NPO 50V submin
3.9 pF 5% NPO 50V
(450-488 MHz)

1.5 pF +5% NPO 50V
(488-512 MIz)

56 pFF 5% NPO ax cerm
001 puF #20% YST ax cermt
5.6 pF £10% NPO ax cerm
12 pIF £5% N130 ax cerm

1.5 pF 5% 50V NPO disc
8.2 pI' £10% NPO ax cerm
22 pF 5% N130 ax cerm

01 plf £30% YSR ax cerm
.01 puF £30% Y5R ax cerm
.01 pF £30% YSR ax cerm
9.1 pF £5% 30V NPO disc
33 pIF £5% N220 ax cerm

01 pF #30% Y5R ax cerm
43 pFF +5% NPO 50V submin

120 pFF £5% NPO 50V submin

.01 pF £30% YSR ax cerm
.1 uF ax cer conf/coat
47 uF x20%15V dipped

PART SYMBOL
NUMBER . NUMBER DESCRIPTION
586-1001-022 C 220 270 pF £5% 50V N750 disc
586—1001-024 C 221 .1 pF ax cer conf/coat
C 222 .1 pF ax cer conf/coat
597-1001-002 C 223 47 pF 10V radial alum
C 224 2200 pF #30% Y5R ax cerm
C 225 56 pF 5% NPO ax cerm
C 253 .01 pF +30% Y5R ax cerm
C 259 100 pF £5% NPO ax multl
488—512 MHz C 260 6.8 pF +10% NPO ax cerm
C 261 16 pF £5% NPO ax cerm
023-1010-521 C 262 30 pF 5% NPO ax cerm
023-1010-522 C 263 82 pF 5% N750 ax cerm
023-1010-523 C 264 10 pF 5% NPO ax cerm
023-1010~-170 C 265 .001 pF ¥20% YS5T ax cerm
023-1010-550 C 266 .001 pF £20% YST ax cerm
023-1010-190 C 267 16 pF £5% NPO ax cerm
023-1010-560 C 268 1.5 pF £5% 500V comp
C 269 10 pF 5% NPO ax cerm
510-3529-102 C 270 10 pF 5% NPO ax cerm
510-3514~390 C 271 .001 pF £20% YST ax cerm
510-3528-103 C 272 .001 pF £20% Y5T ax cerm
510-3521-510 C 301 47 pF £20% 20V dipped
510~-3113-270 C 302 .001 pF +20% YS5T ax cerm
510-3113-470 C 303 56 pF +5% NPO ax cerm
510~-3113~470 C 304 1 pF *10% 35V submin
510-3113-470 C 305 47 pF £20% 15V dipped prep
510-3113-470 C 306 .001 pF +20% Y5T ax cerm
510-3113-399 C 307 33 pF 5% NPO ax cerm
C 308 47 pF 10V radial alum
510-3113-159 C 309 10 pF 25V aluminum
C 310 .0033 uF +5% 63V poly
510-3514-560 C 311 470 pF £5% NPO 50V submin
510-3529-102 C 312 .047 pF +5% 63V poly
510-3514-569 C 313 .22 pF 5% 63V poly
510-3517-120 C 314 .33 pF +5% 63V poly
510~3213~159 C 315 .047 pF £5% 63V poly
510-3514-829 C 316 .033 uF £5% 63V poly
510-3517-220 C 317 .047 pF 5% 63 V poly
510-3528-103 C 318 .15 uF +5% 63V poly
510-3528-103 C 319 .047 pF 5% 63V poly
510-3528~103 C 320 .022 uF £5% 63V poly
510~-3213-919 C 321 100 pF =5% P350 ax cerm
510-3518-330 C 322 100 pIF £5% P350 ax cerm
510-3528~-103 C 323 100 pFF 5% P350 ax cerm
510-3113-430 C 324 1200 pF +5% NPO ax multl
510-3113-121 C 325 .01 pIF £30% Y5R ax cerm
510-3528~103 C 326 .01 pIF £30% Y5R ax cerm
510-3554-104 C 327 .1 pF ax cer conf/coat
510-2243-470 C 328 .1 pF ax cer conf/coat

PARTS LIST

PART
NUMBER

510-3220-271
510-3554-104
510-3554-104
510-4110-470
510-3528-222
510-3514-560
510-3528-103
510-3541-101
510-3514-689
510-3514-160
510-3514-300
510-3521~-820
510-3514~-100
510-3529~-102
510-3529~-102
510~-3514-160
510-9502-159
510-3514-100
510-3514~-100
510-3529-102
510-3529-102
510~-2044-470
510-3529-102
510-3514-560
510-2575-109
510-2243-470
510-3529-102
510-3514-330
510-4110-470
510-4006-002
510-1033-332
510-3113-471
510-1033-473
510-1033~224
510-1033-334
510-1033~-473
510-1033-333
510-1033--473
510-1033-154
510-1033-473
510-1033-223
510-3512-101
510-3512-101
510-3512-101
510-3541-122
510-3528-103
510-3528-103
510-3554-104
510-3554-104



PARTS LIST

SYMBOL

NUMBER

C 329
C 330
C 331
C 332
C 333
C 334
C 335
C 336
C 337
C 338
C 339
C 340
C3an
C 342
C 343
C 344
C 345
C 346
C 347
C 348
C 350
C 351

DESCRIPTION

.01 pF #£30% Y3R ax cerm

.1 pFF ax cer conf/coat

1 pF +10% 35V submin

1 pF +10% 35V submin

1 pF +10% 35V submin

.01 ¥ £30% Y5R ax cerm

15 pF #10% 15V submin tube
.047 pFF #10% 35V submin
.0033 pI” £5% 63V poly

.1 pF ax cer conf/coat

15 pF #10% 15V submin tube
.1 pFF ax cer conf/coat

15 pF #10% 15V submin tube
47 pF 10V radial aluminum
10 pF 25 V aluminum

33 pF +3% NPO ax cerm

220 pF 16V aluminum

47 pF 10V radial aluminum
10 pF 25V radial aluminum
10 pFF 25V aluminum

1 pF £10% 35V submin

47 pF £20% 15V dipped

CHI101 Front end casting

CR251
CR252
CR301
CR302
CR303
CR304
CR305

EP201
EP202
EP204
EP207
EP251
EP252
EP253
EP254
EP255

Si diode 1N4448
Si diode 1N4448
Si diode 1N4448
Si diode 1N4448
Si diode 1N4448
Si diode 1N4448
6.8V 5% 1W zener

Crystal pin insulator
Crystal pin insulator
Crystal pin insulator
Crystal pin insulator
3/8 in. coil shield
3/8 in. coil shield
3/8 in. coil shield
3/8 in. coil shield
1/4 in. coil shield

HW101 Helical screw

HW102 Nut tension lock CPS
HW103 6-32 panhead taptite 5/16
HW104 4-40 x .375 panhead phil TT
HWI105 Nut 4-40 x .094 NPB
HWI1066 x 7/16 flathead CPS phil

PARTS LIST [Continued]

PART
NUMBER

>—A>—

510-2073-150
510-4110-470
510~-4006-002
510-3514- 330
510-4116-2

510-4110- 470
510-4125-100
510~-4006-002
510-2575-109
510-2243-470

(.

t

1.

015-0901-008

323-1500-883
323-1500-883
523-1500-883
3 3 1500~ 883
~1500-883
52 ~1500-883
523-2503-689

‘J(

i

018-1080-002
018-1080-002
018-1080-002
018-1080-002
578-0002~001
578-0002-001
578-0002-001
578-0002-001
578-0003-001

013-1563-001
560-1810-022
575-0606—-010
575-0604~012
560-2104-008
575-0606-014

SYMBOL

NUMBER

DESCRIPTION

PART
NUMBER

HW2034-40 mach panhead ZPS phil 575-1604-016
HW204 Nut 4-40 x .063 NPB
HW?205 Lockwasher int 4 x .015 NPB
HW206 Washer ins 6 x .047 fiber
HW207 Grill cloth

HW208 Nut hex 1/4-32 x .094 NPB
HW?209 Lockwshr int 1/4 x .025 NPB
HW210 Nut 10-32 x .375 CPS
HW212 #8 flathead phil BZPS TT

HW?213 Lockwasher int 10 x .032 NPB

HW?214 6-32 panhead taptite 5/16
HW2154~40 mach panhead ZPS phil

J 254
J 301

L 101
L 101
L 102
L 102
L 103
L 103
L 104
L 104
L 105
L 105
L 106
L 106
L 107
L 107
L 108
L 151
L 202
L 204
1. 251
L. 252
L 253
L 254
L 255

L.S301

5—pin male connector

3.6 mm jack enclosed

Helical coil w/tap (450-488)
4.25T helical coil (488-512)
Helical coil (450-488)

Coil (488-512)

Helical coil (450-488)

Coil (488-512)

Helical coil (450-488)

Coil (488-512)

Helical coil w/tap (450-488)
4.25T helical coil (488-512)
Helical coil w/tap (450-488)
4.25T helical coil (488-512)
Helical coil w/tap (450-488)
4.25T helical (488-512)

2.57 coil 26 AWG

1.5T coil 26 AWG

5-8.6 uH inductor

5-8.6 uH inductor

.11-.14 inductor valox orange
.18~ .31 inductor valox blue
RI choke valox sp wnd violet
.11-.14 inductor valox orange
1.5T coil 26 AWG

8 ohm mylar 2" speaker

MP050 Wear washer, black plastic
MP200 Knob .625 long

MP201
MP202
MP203
MP204
MP205

Guide pin

Speaker mounting bracket
Drawer front

Drawer member side
Drawer handle

560-2104-006
596-2104-008
596-4406-011
018-1111-001
560-9043-012
596-2114-013
560-1110-012
575-9079~-010
596~-2110-012
575-0606-010
575-1604-008

515-9031-035
515--2001-011

016-1929~101
016-1929-111
016-1929-020
016-1929-014
016-1929-020
016-1929-014
016-1929-020
016-1929-014
016-1929-102
016-1929-112
016-1929-102
016-1929-112
016~-1929-103
016-1929~113
542--0001-025
542-0001-015
542-1012-001
542-1012-001
542-1006-113
542-1006~-116
542-1012-113
542-1006~113
542-0001-015

589~-1012~007

574-9019-050
032-0767~-021
013-1627-001
017-2197-061
014-0771-060
014-0783-041
017-2139-202




SYMBOL

NUMBER

MP206
MP207
MP208
MP209
MP210

PC200

Q 101
Q151
Q 201
Q202
Q231

R 101
R 151
R 152
R 153
R 154
R 155
R 201
R 202
R 203
R 204
R 205
R 206
R 207
R 209
R 210
R 211
R 254
R 255
R 236
R 257
R 238
R 259
R 260
R 261
R 301
R 302
R 303
R 304
R 305
R 306
R 307
R 308
R 309
R 310
R 311

DESCRIPTION

Drawer rail, left

Drawer rail, right

1/4 turn fastener bail type
Retainer for MP208
Grommet, flexible

PC board

J-FET low noise RF TO-92
Si NPN high freq low noise

J-FET low noise RF TO-92
Si NPN VHF/UHF amp/osc
Si NPN VHF/UHF amp/osc

2k ohm 5% 1/4W CF
4.7k ohm *5% 1/8W CF
390 ohm +5% 1/8W CF
100 ohm +1% 1/8W CF
100 ohm +5% 1/8W CF
1k ohm +5% 1/8W CF
10 ohm +5% 1/4W CF
5.6k ohm +5% 1/4W CF
39 ohm 5% 1/4W CF
4.7k ohm 5% 1/4W CF
12k ohm 5% 1/4W CF
1k ohm 5% 1/4W CF
100 ohm 3% 1/4W CF
33k ohm #5% 1/4W CF
330 ohm 5% 1/4W CF
100 ohm +5% 1/4W CF
Zero ohm 5% 1/4W CF
2.2k ohm +5% 1/4W CF
1k ohm 5% 1/4W CF
270 ohm =% 1/4W CF
100 ohm +5% 1/4W CF
100k ohm 5% 1/4W CF
10 ohm *5% 1/4W CF
100k ohm 5% 1/4W CF
1k ohm 5% 1/4W CF
6800 ohm +5% 1/4W CF
82 ohm 5% 1/4W CF
33k ohm +5% 1/4W CF
22k ohm 5% 1/4W CF
68k ohm +5% 1/4W CF
10k ohm 5% 1/4W CF
100 ohm 5% 1/4W CF°
1M ohm 5% 1/4W CF
100 ohm +5% 1/4W CF
IM ohm 5% 1/4W CIF

PARTS LIST [Continued]

PART SYMBOL
NUMBER NUMBER DESCRIPTION
017-2197-031 R 312 10k ohm 5% 1/4W CF
017-2197-032 R 313 56k ohm 5% 1/4W CF
537-4001-101 R 314 18k ohm +5% 1/4W CF
537-4002-001 R 315 150k ohm +5% 1/4W CF
574-0001-025 R 316 3.3k ohm 5% 1/4W CF
R 317 200k ohm trimmer single—turn
035-1010-511 R 318 750 ohm 5% 1/4W CF
R 319 5.6k ohm 5% 1/4W CF
576-0006—009 R 320 24k ohm *5% 1/4W CF
576-0003-065 R 321 10k ohm +5% 1/4W CF
576-0006—014 R 322 47k ohm #5% 1/4W CF
576-0003-051 R 323 10k ohm *5% 1/4W CF
576-0003-051 R 324 47k ohm +5% 1/4W CF

569-0513-202
569-0511-472
569-0511-391
569-0511-101
569-0511-101
569-0511-102
569-0513-100
569-0513-562
569-0513-390
569-0513-472
569-0313-123
569-0513-102
569-0513-101
569-0513-333
569-0513-331
569-0513-101
569-0500-001
569-0513-222
569-0313-102
569-0513-271
569-0513-101
569-0513-104
569-0513-100
569-0513-104
569-0513-102
569-0513-682
569-0313-820
569-0513-333
569-0513-223
569-0513-683
569-0513-103
569-0513-101
569-0513-10>
569-0313-101
569-0513-105
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R7T301
RT302

T 201
T 202
TP2353
TP236
U 201

U 301
U 302

~
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1k ohm +5% 1/4W CF
1k ohm +5% 1/4W CF
820k ohm +5% 1/4W CF
330k ohm +5% 1/4W CF
100k ohm +5% 1/4W CF
100k ohm +5% 1/4W CF
470k ohm +5% 1/4W CF
10k ohm +5% 1/4W CF
10k ohm +5% 1/4W CF
7.5k ohm +3% 1/4W CF
18 ohm #5% 1/4W CF
2.7 ohm 5% 1/4W CF
39 ohm 5% 1/4W CI*
10 ohm +5% 1/4W CF
100k ohm +5% 1/4W CF
50k ohm trimmer single—turn
10k ohm +5% 1/4W CF
1k ohm +5% 1/4W CF
6800 ohm 5% 1/4W CF
100k ohm +5% 1/4W CFF
100k ohm +5% 1/4W CF
11k ohm +5% 1/4W CF
10k ohm +5% 1/4W CF

Thermistor
Thermistor

18.75 MHz modular phone
7 mm 455 kHz disc coil

Red tip jack, vert .080
Red tip jack, vert .080

Low power I'M IIF 3361

PARTS LIST

PART
NUMBER

569-0513-103
569-0513-563
569-0513-183
569-0513-154
569-0513-332
562-0112-204
569-0513-731
569-0513-562
569-0513-243
569-0513-103
569-0513-473
569-0513-103
569-0513-473
569-0513-102
569-0513-102
569-0513-824
369-0513-334
569-0513-104
569-0513-104
569-0513-474
569-0513-103
569-0513-103
569-0513-752
569-0513-180
569-0513-279
569-0513-390
569-0513-100
569-0513-104
562-0112-503
569-0513-103
569-0513~-102
569-0513~682
569-0513-104
569-0513-104
569-0513-113
369-0513-103

569-3001-001
569-3001-001

592-5009-023
592-5022-005

105~2202-211
105-2202-211

544-2026-007

Adj volt reg LM2931T TO-220544-2003-043

Quad Op/Amp

545-2020-003



PARTS LIST

SYMBOL PART
NUMBER DESCRIPTION NUMBER
U 303 Quad Op/Amp 545-2020-003

U 304
U 305
U 306
U 307
U 308

Y 201
Z 201

Z 202
Z 203

CHO02 Cabinet corner panel (2)
CHO003 Brace plate (2)

CHO04 Side panel (2)

CI1003 Vent (2)

CHO07 Vent (2)

CHO008 Cable, exit plate

CHO009 Cover

CHO10 Floor repeater cabinet
CHO11 Cabinet corner front (2)

HWO01 Black urethane foam

HWO002 Speed nuts (4)

IHHWO003 IFoam strip

HWO004 8-32 ph phl ZNPL blkchr (4)
HWO005 Nut hex 10-32x.078 NPB (17)
HIWO006 Nut 8-32 x .125 CPS (4)
HWO07 #10 shakeproof washer (16)
HWO08 Lockwshr int 8 x 020 CPS (4)
HWO009 8-32 panhead CPS phil (8)
HWO10 #10 phil flathead 82 ZPS (4)
HWO1110-32 mach pnhd ZPS ph (12)

MPOO1 Lock cam (2)
MPG02 Rubber bumper (6)
MP0O03 Cabinet foot (4)
MPO04 Cabinet door (2)

NP0O1 Name plate (2)
NP0O2 Overlay logo large (2)

U 001

Top assembly

Linear dual Op/Amp 2904
Quad analog switch 545-3014-066
Audio Amp 8~pin TBAS20M 544-2006-003
Adj volt reg LM2931T TO-220544-2003-043
Linear dual Op/Amp 2904 545-2019-003

545-2019-003

11.155 MHz 32 pIF HC-18 519-0009-001
532-0006-002
532-0006-001
532-2004-001

10.7 MHz 4-pole crystal filter
10.7 MHz 2-pole crystal filter
Ceramic filter 455-15

INDOOR CABINET
PART NO. 023-3824~004

014-0724-011
016-2123-011
017-1989-011
017-1990-011
017-1991-011
016-~2109-001
016-2110-001
017-1992-011
014-0723-011

042-0361-320
537-0001-002
042-0361-342
575-9074-012
560-9027-012
560-1108-011
596-1110-012
596-1108-011
575-0608-008
575-1210-028
575-1610-032

537-9007-011
018-0798-009
032-0510-001
017-1988-011

015-0848-001
559-2094-001

023-3711-011

SYMBOL PART
NUMBER DESCRIPTION NUMBER
SLIDE ASSEMBLY
PART NO. 023—4406—701
CHO001 Drawer support 017-2197-001

MPO0O01 Slide channel left
MPOO2 Slide channel right

HWO001 Scr 8-32 ph slot cps (12)

MPOOL Side (2)
MP002 Top

P 460
P 461

W 460

P 465
P 466

W 465

017-2197-021
017-2197-022

OUTDOOR CABINET
PART NO. 023~4061-001
575-0508-010
017-2118-001
017-2117-001
BNC—N RG—-400 CABLE
PART NO. 023—1010—460

515-3006-001
515-3010-001

BNC coaxial connector
Type N plug

RG-400 cable 597-3002-008

N—N RG-214 CABLE
PART NO. 023—1010—-465

Connector for RG-214
Connector for RG-214

515-3010-002
515-3010-002

RG-214 coax 597-3002-010




SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS

SECTION 8
SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS

TRANSISTOR AND DIODE BASING
REFERENCE TABLE

TRANSISTORS °C °G oF

Part Number | Basing Diagram | Identification °B °S oSH Bo

576-0002-021
576-0002-046
576-0003-027
576-0003-029
576-0003-032
576-0003-037
576-0003-051
576-0003-052
576-0003-053
576-0003-057
576-0003-063
576-0004-805
576-0004—-806
576-0004-807
576-0004-809
576-0006—-009
576-0006—-014

NNV NN AR RO WWWLWRrP

Number On Schematic
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TYPICAL PIN LOCATIONS

| S —

16 9
Mmoo

CATHODE

TOP VIEW
L]
LSS S S U D G Sy |
1 8

8-1




SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS

ANTENNA

POWER POWER |RF DUPLE XER RF
suppLy | P ampLirier [ P TX (opTionaL) RX

* DIC
DC

v Y v

POWER
CONTROL

EXCITER EXCITER

i SQUELCH
CONTROL A
LOGIC

AUDIO AND DC CONTROLLE
CONTROL R < AUDIO AND DC

CONTROL

CR1019 BLOCK DIAGRAM

FIGURE 8—1
sv)
R744
10k
a ke 1 P ura3s urasc
5 guad 00! 8..03001
R747 I Py i L a2 4 o T wra2 . To R78s
' ura 6 S oon r_ O cwip out
c744 12 . le o, Y74 » 0022
100pF 4040 A A 825126
Qa A3
w743
J749,5 12 3 3]a
cwiD DONEST gs as ¢
g2 2as e |2
a7 4 ! Ag CEz 14
U702, 34 w14l (11 3 15], 8
sTART/RESET s 7 SNo
GND ”
/J:
NOTES:
I PIN NUMBERS NOT SHOWN:
["c No. J_PIN_no.
5V ] GND
U740 || 14 | 7,8,5,2,13
w745 U741 || (6] 8,13,i4
)74 Uzéz || 16| 8
G743 | 14| 7

EXTERNAL CWID SCHEMATIC
(SHOWN FOR REFERENCE)

8-2




LOGIC
DRAWER
J500
RECEIVER

DRAWER

EXCITER
DRAWER

CR1010 BACK VIEW
FIGURE 8—2

)

J780

J560

J160

J100

POWER
AMPLIFIER

POWER
SUPPLY



ON/OFF LINE
INDICATOR

MANUAL RESET

AUDIO TEST
JACK J30I

RECEIVER
DRAWER

LOCAL/ REMOTE
SWITCH

LOCAL

MICROPHONE
CONNECTOR

J200

J220

J20I
RF IN

POWER
SUPPLY

ON/OFF
LINE

CR1010 FRONT VIEW
FIGURE 8-3

POWER
INDICATOR

DISPLAY

LOGIC
DRAWER

KEYPAD

LOCAL
VOLUME
R340

LOCAL
SPEAKER
LS30I

EXCITER
DRAWER

TRANSMIT
INDICATOR

RF OUT
J202

POWER
AMPLIFIER

C376

J350




HW2
- X/JX

HwW4 - //\.

REPEATER DRAWERS

PA

POWER SUPPLY.

(1PN 1]
DRAWER BAck DSETAILA  poAwWER GUIDE
RAIL PANEL RAIL PIN

/m.m ° ? o /.v _ //
_um>r<mm % LM %
w__um
=. ..w ql

\ < - =T

DRAWER HANDLE DRAWER GUIDE
FRONT SIDE PIN

<~FOLDOUT




MP3

REPEATER DRAWER COVER

SEE DETAILA'

MPI
NP2
NPI

MP 4

CR1010 EXPLODED VIEW
FIGURE 8—-4

§—4




POWER SUPPLY

PART NO. 0Z3-1010-35X

J350
. . RED 3 3 . . RED -
= 1 BATTERY (N 13.8v
BLK K
-T < 1 - out BL
17/234 VAC POWER FAIL
INPUT SENSE
— — - -
cs

LOGIC DRAWER
PART NOe 023-1010-700

TX TONE C6

ya
N
TX DIGITAL €6 |—+——< 7 &
&~
Y

J780 P780
wmﬁmmmzmmlll 9 «,[m -
+13.8V IN 17 é—+ I

GND 13 A’_r

1
T
1
T
|
+13.8V _z.|"|IA 15
|
I
1
1

PTT SENSEf——+— 16

PTT

SQ ENABLE [—4—< 12 &—+—3m

|
FAST SQ

|
+—< 19 ——=
| |
i !
I |

1

c6 aupio ———< 5 ¢ s

8-5

v




POWER AMPLIFIER DRAWER
PART NO. 023-1010-200

OPTIONAL

J202 —’ _— —_— JRN— P— -
P350 4200 _
N RF TO ANTENNA I
i I our OR DUPLEXER _ “ _
|£ S
P220  J220 _ _
1> | >—1—{*13.8v
|
—t 2 Y’T GND
| 1 _ _
> 3 >——{"13.8v _
I\.|v_ — __ NTON \
I ) 1 o _ P.Ne 597-3004-006 _
—+— 5 >—+—"13.8v 9201 (32') OR
! N . Ne 023-1010-
—t+—> 6 TT GND N Pa No 023-1010-465
I | _ _ _
1 7 Y'T RF POWER {
i 1 | sense X
| ] +
- —> 8 >——H3.ev _ ) ‘
_ : BNC TO N -—=
PeNe 597-3004-013 Lﬁ
(36") OR
PeNe 023-1010-460
EXCITER DRAWER
PART NQ. 023-1010-12X _ —_— - _
00
(BNC)
P60 J160 — _ _
RF |
e |
—t 3 >+ Lo
L|v 7 v|“!|¢a.a< _ DUPLEXER *
“ _ TO / FROM
| ! _ PART NO. ANTENNA _
| ¢ TX TONE C6 532-4001-004
1
—+— 4 >4+ 17X DIGITAL ¢G
{ ! _ _
—t—> 9 >—+—{PTT sEnsE
| |
" _ | |
1
—+—> 10 >—+—{F7T
I |
—L— 1 >—1—7x AuDIO _ _
_ _ X _
RECEIVER DRAWER _ N _
PART NOes 023-1010-53X -
P560 4560 _ D _
——> 12 >—1—{ ™ aubio
| [
—4—> 14 >——{enp
X s ! ; BNC TO N _
Vl*lq +
1 ! | 3-8V PaNo 597-3004-013
! ! (36") OR
I 1 PaNe 023-1010-460 _
! | |
1 !
—+—> 3 >——15Q ENABLE
| | _ _
—+—> 4 >—+——| FAST sQ
1 ]
! ! J500
! | (BNC) _ _
—L—35 6 >—i—ce AuDIO
" FROM ANTENNA _ “ _
H OR DUPLEXER |
1 _l L

CR1010 INTERCONNECT SCHEMATIC

FIGURE 8-5




RECEIVER
P560

MP780

LOGIC
P780

HMEW

" =T T=T

EP




EXCITER
Pl6O

MP220

POWER
AMPLIFIER
P220

TO POWER
C4 SUPPLY

P
E
CR1010 REPEATER WIREHARNLESS

FIGURE 8-6

8-6




T81 REF BRN (T0)

BLK /WHT (T1)

BRN/WHT (TI)
BLK (TI)

GRN
WHT

BLK
FHI REF

W6 REF

—354 60Hz

— R4

DETAIL G

TI

YEL — CR3

pd

TO C4a
T8l REF — Hw3z, Hw23 /2
TB2 REF — )
W10 - 4
, ot
BRN (T1) .
_— Wa
R3 —_ RED
wi BLK (TI) 3
,; _—CR4
wiz GRN HW3 —
BLK/WHT (TD) whT
R2 — -~
BLK ~~ T
BRN/WHT (T1) CRI N“-CR2  ygL

FHl REF

W6 REF

350 60Hz

AlL F 110-120 VAC
CET. =352 50Hz

HW7 (6)

MPI REF
MOUNTING PANEL

CH! REF — HW 19 (6)
CH! REF w5
TAIL D o
DE DETAIL C
2]
HW20(4)
TI REF Ji
HW | (4)
HWI2 (4)
MP! REF
EP32
HWIS (4) HW20 (4)
HW9 (4)
DETAIL A

SECTION B8-8

35 AMP POWER SUPPLY WIRING DETAILS
FIGURE 8-7

8-7




TI
Fi
e NOTES:
1 ) 1. ALL RESISTORS ARE IN OHMS AND ALL CAPACITORS ARE 1N MICROFARADS
220-240 VAC : f UNLESS OTHERWISE SPECIFIED.
-354/-356 J 2. 35 AMPERE POWER SUPPLY VOLTAGES ARE WITH NO LUAD.
& FOR 110V AC INPUT, PRIMARY WINDINGS ARE IM PARALLEL .
FOR 220V AC INPUT, PRIMARY WINDINGS ARE [N SERIFS AS
IN DETAIL “A",
50Hz USED IN -352/-356, GOHz USED IN -35%/-354.
& J2 USED ONLY IN -350 VERSION.
DETAIL "A"
TI
Llcs
=
FIO
cl L—_'_) 15.6 v
| OUTPUT
————
7A A R4 P2 . ocet !
> 1 A, i
110-120 VAC Je A\ 220k ~Nca 7 ~ N
-1 7
-350/-352 1000pF iiateie
CR3 RIO
—i¢-
' 5,6
I7VAC
L) CRIO
15.6 VDC R Pl
1 ImH ~ 7
7V
17VAC Qi WCRT 3R2 |
2021 Ik
. L Cé“ W : srzzosv
10
14,9 ' BATTERY
CR! :
6.8V Ji
L
=cl  ecs _Lecz2 2ri — <
55,000 {55,000 {,033 |33 CR2
6.8V
¥z, ) 77
35 AMP POWER SUPPLY SCHEMATIC
FIGURE 8-—8
HW 10 w3
HW 25(2) HW 25 (2) EP29
EP5 HW 10 £PS c2
w2 HW 12 (4) EP3I R1 EP3I
Wil WHITE
WI0 GREEN
SEE Wi2 BLACK
DETAIL "D"
EPS5
HW 2
w7
SEE
HW 5 SECTION
B-B
c4 CHI
EE DETAIL
SEE . nE EP 31
DETAIL "E HW3, HWII
T8I

35 AMP POWER SUPPLY
WIRING DIAGRAM




A560

REAR PANEL
CONNECTOR
TR E
20 =0 =0
4 - 4560
( PIN | REMOTE CHANNEL SELECT @ PIN 8 UNSOL
2 REMOTE CHANNEL SELECT | 9 DISCR
3 SQUELCH ENABLE 0 N/C
4 FAST SQUELCH N/
5 RECEIVE AUDIO 12 RECE)
6 CALL GUARD AUDIO 13 N/C
7 13,6 V DC SOURCE 14 GROU!
—{c303}— —c302
A203
HEH O mmmee
EP252 m m m m % i RV G 5
L252 S k254

O ¢l €r25a
O
cZ62 'n

|
Toaeiod. b

_(EO
C269

O
B G, SRR O

WA AR e

ot -
~{zse)-
-

[R254]

ENOu\ w204

-—

J301
AUDIO TEST
JACK




A205

JELCHED AUDIC ANTENNA
IMINATOR AUDIO CONMECTOR
(= ]
VE AUCIO
D
A201

Lioa L103 Lio2 Liol

L205 [€224]
T201 m |.._‘||_.| R203 - =@Em 15
L201

2| cmml {mEe o § N

~[F]— cr303
=1 cr304
o et

=

kB ~{3}—cRr3o0!
WH m ~{3}—cRr302
ul o

L203
=3
n
(=]
B
Y20I
Q
~|
o
n !
o
n

w201 w202

oN¢)
o)

W30l w304
w302
A206
LOCAL / REPEATER
AUDIO
LS301
SPEAKER

RECEIVER COMPONENT LAYOUT
FIGURE 8-9

8-8




405
Lcz2io0 | cees
|||||||||||||| ool T sepF
r caos A\ i
| — I
_ «33pF 7
! ol W8
J205 * W:N\vw
RECEIVE  M—— .m .WV
RF | [ | | | _Lceos L5706 L ceos
| 4 Uer vee Ut tios s ! Lzoi TizeF T /M ooz T 22eF | |
| Lios RIOI  _LCIOl TeSuM 22014 22018 * =T
2k TN.000 l €p201 €r202 | 1
| I I I
l | | 1
| t " 4 Py
| - — e
|
L L e e e
R258
H s
C265
H.oo_ e
-
R255 | L1283
242k
- L EP283
83 nm
c2e2 rY-] Q251 to!
o
242
dcoel R256. c266 | cee7
.ovw.‘ Ik um% 7R 001 A 16pF
] | C264 _| C263
H I lOpF “TN82pF
1
] .
CcR281 can
4 ¥ w001
R259
woe TP25S
o2V
U307
Hour 2931
— ADJ ON_GND
R343 s 4 3
1x c322
" SQUEI
= gl
L* c330
R344 o mxom cz2! o3 U302¢
648k 1€ ot Pl - 3 €324 p3ie
47 100pF 100pF
7 P2 R3i4 7" 4972 1ioor 33t
18k <
*
A560
r———-=—-=-=-= A
| yse0 [ —_
_V|ﬂ|11\n
| | |
I nvlT]z\n |
| I |
EPS60 R304
DISCRMINATOR | g5 1 M | c
AUDIO _a 1 sos < Yo gt ©
_ H.oo_ ers60 | 10K H
FAST | PN y - W504
SQUELCH | I T cs0s T L c308 H
<001 310 !
CALL _ ¥ ep360 oo | T
GUARD | 6>+ O |
AUDIO 1 csoe
! 7 e €rs80 | SOURCE
[
| | 001 20 w204
| ; H wsia | Aupi0 " 1
! | \r TEST w203
| |
EPS60 |
UNSQUELCHED w508
AUDIO (e Tcsos |
«00!1
| | H £P200 s |
SQUELCH ENABLE | 3 t 1 oW
C503
«001 _
] 2 :
| EPSS0  Loos
RECEWE AUDIO | = } toos f
001
* _ H EPSE0 ¥
1 A w512
RECEIVE AUDIO Yo < 1
| H.oo_ |
L - = - -

8-9




o3

Besvic
9V R709 RTO7
|_r iy s ™
can
R206 7T Sof R303 .
1 82 A cros
T seF
p R2ll . . Lol Pt [T
i) oo
.
CR308 C 308 4 A QEL
BT X Amw.wz Vil 2005F T sz "L S
Lers w08 E i 48 L crs
% | EDam E w Lo TR
P g ity s
AN ™
.l
i N OUT QUAD 2700 F
«335F OUTPUT FILTER COIL H e " wrot
ca12 *
T . 18, Jpnmx u20! & Az [2] o0
Sulpf MC336! w2 v
A S:ub )ﬂv'e
cRYSTAL i o O34
|r~3 deon osc DECOUPLING GND a 2 »
Tl Taxr D L208 1 T
el ” soun Gel NI
Re ns
7202 R210 —_ ¥ ¥
| | €P204 330
a3pF o o re L & crroe
| i laiss L 3F | 05 x croz et
NHzEv201 TR NOTES: cR7o3 “
| | Tepzor T '20°F \_. e 4
e \uv c224 1. M FACTORY SELECTED COMPONENTS.
- 22005F A\ #712,8713, AND UN USED ON PART NUMSER 023-3836-043
_ Y - - — =/ TO BUILD 51 8-4000-001 /999, 5)8-2450/2512-000, AND 5(8-2019-199 ONLY .. R eni m ATy
)
| /A\ 8710 HOT USED WHEN BUILDING 58-4000-001 599 AND o *
| 18-2019-199. '
R260 | o . !
10 N x_r i
_ cisz
4TpF
| Lisi RISS \\Q—/ |
: TCXO SCHEMATIC
| RISI cIs3
447 it- *
yLy
_ B r _ (For Reference Only)
| 3pF |
68 Qs
. | 3068 H A ﬁ |
SpF | ﬁ ’ Lio6 L1073
i / |
{ RIS2 ﬂl]]\yl]\l_
| 3% L | 9V REGULATOR
RIS3 >RCI54 $RIS4  Z<CISS
| 100 4TpF T100 4TpF SOURCE
| | vy
¢ |
|
| door U300 |2
| SOURCE 293
R325 R
r 38 _m ,u..o_ ADG ON__GND
- T — — 5 4 3
yores2 e dgzov _Ig3oe _lsc3os _isc3or lcsoz Jcsos
<001 T 33+F T o001 Tar Tar  Twor Tseer
R26! Leczaz Lec3ar Joszo lczes frize R302 +c304
Te286 L+
P Ter T 1 Tel  Taol e 68k T I
o3V
P d
R3I9 c32e
R1302 X o
L)
NY Porad mvuuuo_ R321 R322
10w 47w NOTESS
R334 WCR30I YCR302 L3030
EAT G326 3303 1. ALL CAPACITORS ARE IN MICROFARADS, RESISTORS IN OHMS AND VOLTAGE POSITIVE UNLESS
1}
_04 oy ) ovs OTHERWISE  SPECIFIED,
.0 3
_anuou WCR304 b IC PIM COMNECTIONS NOT SHOWN;
nazs o0V UNSQ 1C_ NUMBER Vo GND
pYY 1 uz01 4 5
k324 mnn_aﬁ U302, U303 4 n
U304, U30E [ .
v3os 1 L4
pa usos . .

@ FACTORT SELECTED COMPOMENT,

R338
" 9V
I p: X A v
=2c341 _Lc3ao
R337
5 d
. T 39
1-C343
™o
S — 6 7
w301 ooT Lrease
1 Veo STRAP T
| c343
| .H 3ineyr Mumﬂm ouTeyT(S. e
. 230
c313
Gam  FREQ. w201
) T GND m.« IBe%:
Fac w302 ) 3 2 T caw R
oK |
R339 Ls301
&
_ | 100k "33 T, o0
“c33e Ac336 L c34s 3a3ze
| T-or <047 33pF | 2.7 w202
w305 Ac33s
[ | 5
" b

RECEIVER SCHEMATIC
FIGURE 8-10




REPEATER
LOCAL/REMOTE
S135
o] s

e
£ o

PIN

Jieo

TRANSMIT AUDIO IN
TONE CALL GUARD IN
GROUND

DIGITAL DATA IN
CHANNEL SELECT @
CHANNEL SELECT |
13.6V DC

RF POWER SENSE
N/C

REMOTE PTT

J500

wi4

wi4l

XMIT
CR400

MICROPHONE
CONNECTOR
J400




I\ = 450- 288 MHz
/2\ = 488- 512 MHz

EP333C[C385J0ER334

o g ol
EP200 gps | |

ks

EXCITER COMPONENT LAYOUT
FIGURE 8-11

8-10




A5 REAR CONNECTOR

v
'
'
'
i
'
'

—_— Jiga i
Coano | 2> o HIGH-PASS FILTER LIMITER
! w AMPLIFIER e B 0
1 i
: ' I e
1 H |
H }
1 ]
! ) uiges o '
“ e S e G0
TRANSMIT i 2 A E K
ALGID TN . 6 !
12k M_mss
x
6V RMS 6V RMS | gy e6V RMS | % | caip le8V RMS
RIB2 | R123 RIZS 158k b 4 i
6.8k § 15k 82k CRIBZ  CRi®3
M e
GROUND A1B i
co | cez 1B 24y 2.4y
oIGITAL
0ATA IN
1
!
' : A3 FRONT
I ! PANEL MIC Segd
' ! MICROPHONE CONNECTOR ;
" : 250-2748-280 wial 7 RF PO
. H
1 H
: H
, : L
\ .
\
«
1
\
SOURCE
16V 1N
RF POWER —
SENSE cie8 cas Jcas | cas +] caze Ay
478pF 33 001 2533 385 100 225-256 Mz
H 18 112.5-128 MHz
)
a
Lo wetag | Ll
PTT Hmﬁ%nm w136 o\.?um 56.25-64.89 MHz TIee
R384 { R3zs
H m:mmm REMOTE/LOCAL 5.0k 128 Swsn num: mw_n
1.5 1!
...................... 3 o—) | 1
\M\Gsa ” \ t Hnuma
C324
a1 302 o2
251 }
L7
s e e Lo Lo Lo Low Low Joomlge domlan Lo Lom Top Log deomloe Lon Lo e T Towe |
JCII N o= TRA3 mRALT ot T2 il 278
T T T T 1 N S 17
b C314 323
B g craen B g cron
3N R312
I3 L J382 st
e
750mV 625mv

NOTES:

MICROFARADS UNLESS OTHERWISE SPECIFIED.

A\ase-488 Mz
A\4se-512 MHz.

4, PIN NUMBERS MOT SHOWN:

IC NO. | vEC GO
U129, U181 “ 1
UlB4, U185 | 14 7
uie3 16 1,8,5
U208 7 4

Se

ALL RESISTORS ARE IN OHMS AND ALL CAPACITORS ARE IN

% DENOTES RESERVED COMPONENTS, NOT USED AT THIS TIME.

L3e9

8-11

Lae

L3n

P

RF AMPLIFIERS




188k
LOW-PASS FILTER AMPLIFIER/COMBINER
g cies .
£ s leBV RMS e
R112 N
156k o3
i 1080F
e ———¢
cRIg4 crIBS ,
Ay o5 2N
22k \
12 3
; DV
CR137 A0 |
RI25 | MI126 163
82k 82k 2
wnrnﬁm RPTR
(=00
m 28 R17
e (4 me T
R121
H e w 10k s Ea8
AI80 DC VOLTAGE CONTROL
= O TIOER RO e = — — 7
|
| 3 I
al |
_ 3657 4
_ ra il
'WER SENSE | VOLTAGE I |
R3
l ADJUST 5 “
RT200 g8 na
.anm_ A_uoun.n.ou Hom»om.. R200  R20! W R203 ._. , | L ume |
‘ Tk 12k 50k |
H H €205 PWR OUT | pooa | | " MA - RI "
L . 01 1.8k
R 22 \ﬁ Al 546k e £0200 | “ |
H H 100k 7 .-_Iw lj | | #e4 Lt CcRI |
4.7 *
1200 czol 208 a210 I ﬁ v |
\\:_r H 100 e 470k 330 Q201 | | s |
c20 2021 RE R7
U200 |_|_~on \&, | ! o3k 13k |
208 2 3160 mnowq’ 2200 R2(l | 1 v
1241k - 6 § 1Ok 301 STk ! + Hu |
s, pn P. | | R8 =C3 c2
_\ c206 czi0 L caiz U a7 a7 |
R208 _oov_“H 120pF 2001 [ IS & |
lolk I I
& . oy |
I |
J

fasa £p201
6.8k
) 3
‘— ) Y EP202 G
T,
; ‘ 3
- {7
+ c382

HS& can _ltcaz
B =33 1600

R429 xuwu

478 458-512 MHz
Ve
cazr PXA | cass R328
c 317 R322 7 T T
ez 78 ¢ § 10 Ik L3e mE 6.80F
CR422

€345 nuﬁ
4.7

L£329 C338 C339 L3e8
1 12 393 %
l.w | % 862 . V _

L3825
c3en c3m | R318 § R387 § R319 nusm €333 | c334

278 \HLN H 820 1ue ue qu Jr«m.w
nuum
7o Y CR3@2
R328
J3e3 H.sr
205V
EP3@8
EP332 EP301

{7 /1

LS4
c3s2 cam *numa cya Loy | care | cass | caer | cas 39 Leamo Lean | cars
68 m Hmm H MsE Mu H o) H M o1

c361 nuw»

€372 CI76
me 1.9-15.7pF

L3l6

EXCITER SCHEMATIC
ot FIGURE 8—12




J20lI
(A402)
RF IN

415

409

c
414
c
407
s EP40!
A ¥,
05 €403

Ly 0,

Cal0

i




/~\ P400

./:\\ B+

MP402

L408

POWER AMPLIFIER COMPONENT

L500
/
'/n@o
ol 419 420
G
cals $
Qw 421 c
4 450
70
~ 3 EP402
436
y c423
c © 2
437 G
O,
s c
EP403 e
ofl C
< |43 C433
-t
= c
434

FIGURE 8

8-12

13

R498

L409

LAYOUT




DRAWER

GND  (PCB)
N4 e
]
)
)
TO EXCITER 6 ¢ OND w218
DRAWER ! ’
1
' .
TO RECEIVER 4 ¢ GND wai4
DRAWER “
1
1
ToLaee 2 (1 RO W2
DRAWER :
: 1588"
TO EXCITER 7 " 0—0
]
)
1
1

TO EXCITER 5
DRAWER

TO RECEIVER 3
DRAWER

TO LOGIC 1

DRAWER
N
EP400
14.7V INPUT
1
FROM PWR SUPPLY w4o1 c483 I+ cap4
HE u,nmu 33 AWF o 4708
L482
EP40L
R4gp  L40D __ Laet
15
408 DRIVER
3201 39 400
RE INPUT 5oy 525 o27l 55
FROM 1 c406 | C415 can
EXCITER DRAWER _ | < \H/m \H,S
o !
NOTES:

1. ALL RESISTORS ARE IN OHMS AND ALL CAPACITORS ARE IN PICOFARADS
UNLESS OTHERWISE SPECIFIED.

E FACTORY SELECTABLE.

8-13




EP404

2580

< 500
402
266 n;uu Gaot
.IIIIIIIIIIIIIIIIIlllll!lllllIIIIlI|lltlIlIIIIIIIIIIIIllIIIIIIIIIIIIIIII_
1 w425
|
LOW PASS FILTER BOARD ."
RS20 EP5QQ w420 !
18k \ N
$R498 $R499 anwas_ L csg6 _L_cs505 _L.c507 !
750k 750k 33 JeolwF 7| B3 '
m H
]
1
]
R5Q) ($RT500 !
180 500 "
P '
\
J2@2 !
or— 1< RF OUT '
1
c5e3 _ ! TO DUPLEXER ,
OR ANTENNA m
]
)

C424 | C425
H 33 H—)L:ﬂ

L404

POWER AMPLIFIER SCHEMATIC
FIGURE 8-14




J701 / J780

e 3 8m 2N BN OSM oen 8n sn o
i | @ o
Al RN A S S R R
olf olf olf ol ol ol olf olf olf & e m I N/C 13 GROUND
; > . 2 N/C 14 N/C
2 S&—-H_9 S 8 6 O H  H, 06 9
n n D, B @ m m E\U \fr'\n\ 3 N/C 15 +13.6V DC
= Ey s z IM. =z (BB r 2 = 4 N/C 16 N/C
5 CG AUDIO I7 +1346V DC
6 N/C 18 TX TONE CG
e~ o FABRYA\S, Em 7 TX DCG 19 FAST SQUELCH /CARRIER DETECT
. o[l @ wE .w— mD w@ o ‘ 8 RX FILTERED AUDIO 20 N/C
* s Tl T 8 ol old o o ol 1 9 AC POWER FAIL SENSE 21 N/C
. 10 N/C 22 N/C
L Y o W
@ n@. m s 3 m m M * It N/C 23 PTT
x z 3 £ =z =z 3 £z 2 SQUELCH ENABLE 24 N/C
I I 2 _ 3 _ 4

\

el
PiL

L}
' muul' [}

LTI INTR ¥
IR T IR T Y . ]

I

0000 (>rmE}-
o GlTEE-
—— =

\ g

a@@ ,

+N

eyt \\°|,|°;

. ON LINE POWER
=1 S INDICATOR oyl INDICATOR
MARUAL ON/ OFF
RESET LINE
SWITCH & g SWITCH
U e T R 2
R 7 1

12 GND
I3 CoL 2 - LED ¢
|0 ROW | - LED E
9 coL 3

8 ROW 2 - LED |
7 KEYBOARD - D




J805

12 GROUND

CoL 2 / LED Al

10 ROW | / LED BCD @ 9 COL 3
8 ROW 2 / LED BCD | 7 KEYBOARD / DISPLAY
6 ROW 3 / LED BCD 2 5 DECIMAL POINT
4 ROW 4 / LED BCD 3 3 ERROR INDICATOR
2 COL | / LED AQ | +5V
5 | 6 | 7 ! 8
T i s e N v o
iy - -
0‘. - RE ST PO
LJ
%

.
-
e

,m.

> I TSk
.,Go

R8O
i

6 ROW 3 — LED BCD 2
N 5 N/C
1o @ 4 ROW 4 - LED BCD 3
3 ERROR INDICATOR
36D | 2 COL |-LED AQ
TSPLAY | +5v LOGIC COMPONENT LAYOUT

FIGURE 8-15

8§-14




Jd06

MANUAL RESET

1 ¢ :
, |__ON/OFF LinE
|
4 3
RBS1
N p : 13k
750
J78 50 ox R762
AC POWER Aot b
fAIL sense 96—t Tous - 10K A7e7 inves 6
| cren cATiZz I ! TN S L
Tarose + 100 x_l v aror R791  bA792 .
| ] Lcrsr =sr701 c754 n_.‘.nu n.w..:u 2017 urzea 0% w00
By 16— — e ! = L 2901 R790 13 "]
¢ )
- cRTis 702 CR7I4 = 100 :
| cTo8 5 R759 Q
| H.ap.v-;n S 1 3 !
e ey e 0%
" [ wras _ r M 7 *Lc720 lr7en A/CR7I6
| k761 UT33A 4730 \_;_ 10k 2av
| ! ! H | RNT702 v 7e032 L L crae Yrrea
1 to¥ i 1000pF | 1 ”
BASE CHANNEL | grean. h ook l4o 1 RTS8 {10000 | 1ot
g | I , %5 e (US| PSS [P [JVVRY (AW VR 41 Vee 100k P4
L O Heao 2
T | B 2)
2L 4803
[ urzoE BT ! N i
| y TAROE CLR2 .2 il
| wrn ! 1P 1) 2200, p2.7 |28 ! 3
¥ f | RexT | & ?
| | N CexT pro b +—> 10 Row I/LED BCD O
BASE CHANNEL | noo: u732 ons N
1 K380 Tanci23 100 Pl [_rv 8 ROW 2/LED BCD |
! sV R1
w4 AM\/ 1% # uT3se 6 Row
24 _ ) sy PlLzp— | 3/LED BCD 2
“ase "% Nrexra prafi—— 1 54 Row aep soo 3
| | uTzOF EXT s !
P
| | r4n08 T 14 2 coL I/LED BCD O
WILD 2 : weo2 4 13 Az 2340n> 100pF, ~3 1l LOL 2/LED BOD |
CARD 2 ! N u730A 702 Cexr2 |
| | 74906 uroz F--d v EOL S
H | sicss = 1|43 7 KEYBOARD, DISPLAY
10/ f— |
WILD »] w79l | EL] PP A ys
CARD 3 H i/ | Wi o ___
c79l xale 3 emRon
470pF | = — =
TTTI T T |-
Ep780 | i W
$QUELCH |, F o w792 11 POV | RNTOI 16 1a
ENABLE. H ] R4 4 Ja [iesi 140
c792 apoflisg - - - . )
4T0pF |
R782 (E3 - ipo,1
H €r780 o ao | Fo.
PUSH- . r») w803 | 26} anzhat L L E| or
TO-TALK i/ | ~N UT3IA | 5
Lceos 998 74906 ITE] 0.5
470pF ! e Vo — 0.4
7 EP780 ! R o
wiLo . wBoi | 27ls a0 3 .5
C4RD 0 1/ & :
Acaor | 74906 T e e e — —3Mpa.c Easvool
470pF | an T . o Aidpo, 7
7 €pre0 ] 1 eyl 30dais
WILD: /9 weoo ET) . avefild
CARD 1 ./ | uTsIC 2pas
e a0 74906 o
470pF | NS
CaRRIER 7 EPT80 11 (P
DETECT »l w799 I k739 2
sdielen'” 1.Y v R
ul
o cras | R7z3 T J
Hﬁoem 1 . o 3 17 1 e
€r780 | reo az VMO 1 4740
wra7 23
/2 ol per fan - Trnzos T .
H, e (1 A ! 'ioox XTALL
[ + I gy
31 1 I "
LH P A_HM». 3, ! ! dcroz
3 i t! o032 urzic
— ] 3303
i 703 R704 | KO3 O o
_ i RO -
e 7ol croz 10
- o bl o 0018
tilrse H
_w - v
H-F1-F+44--
10 1l |
CLK RST |
as pL | - =i
uzos arle F~I|II11|I||. pes vros s
40408 BzsIzY i
as |2 2)ay o 2 L1 a7
¥ 2z s
as P ot PRl wres 5081
PROM o R770 c709 s €710
oy K —2ay 1 SF—> s xz !
s ? o " arn | 2%
a3 )8 az 5y 173 farm
— Arer e fson | e | . c708
az |- iya — et - 3 <3 x4 I¢
120k E1 .22
a1 P 1 ¢ 7 Krra
v LT Tz, i
-— <o —
150k .22
ey -2z
w767 % 3 %
150k L3 ke R728
| o nree .
uros T8 150 &
s ' £ Jred thcris
50k cR7II !
LEY HE LIt i+
il P RrEs i T3k
3 4 -
50k
L — ala, og f2 u:. vco
sx N
L B osfe LB asfe slpce Rree iz ] R798
3 150x K] @ ik 10k
o2 R77a ur08 urio
o2 R763 TS o= alveo re 15 / R797
out 100k
i50n  Luwra Lisve 4040 4046
Urzaa 1son ¢ a0 a73e uTiD
n7as Rruy 3103 b 3 el
{4 4o F oot
b i RTS8 RI46 nrai
S — ] ot mwu
1 ' N x
[ |h¢. Cla
crastt o8 i
T T Ll
RdTe UT2A:
Jrae sror 9130 3103 R724 clg
, e _ B . T G _
LTEnED Lill) L RESET
i o H {}— —t—+3n B p 4
! crae b &) PeA .
470pF ;
' EP780 )
NOTCHED 6 (| 788 s
TX AUDIO f H
| c786
| H.Eun
el w793
| A

8-15




703A
4HCOO

®

PIN3 U709 I50Hz
TONE ON PIN5 J70

®

| TONE

PIN3 U709 500Hz
ON PINS J70I

| A, I
»

' ") < L )
unize | S| E S et 2. L _Sn.n_xn unn_uuu unw_:o
B uun.._ﬁ xh“-_ uT\N: T — & — . . p — S ne
: 3 Eaaae
JCT84 o
L] 5 wrise | (- ureee | . Jurzem 1| %A R Adhoxd by b h B -
s g IV PER DIV IV PER DIV
_nb.\lﬁ_ﬂu T * ELTY
3 ﬁ.bnn
® PIN3 U7IO ©) PIN4 UTII
10k .082
4 R752 R751
o 82,5k 825k
T o 2v lov
” LANED PER PER
DIV DIV
1
W !
o7 20ms PER DIV 20ms PER DIV
o
H.mn: PINS UTIO PINI3 UTIO
earos ey i : A = =
PER IL).? 2o s
DIV ; £ A
L.ﬁoa :
. Rao 3 ; -
R706 | R708_ 3 w709 | h .
EYAT on.u.u_un:: 5 10k L. : '
@y 20ms 50ms PER DIV

ADAPTIVE BANDWIDTH

5
9w ADJ 3V
R736
RT3T 20k R73|
10,7k
R735 R?33 | CR703
ot
Slk 93k
CR7
o theral
! R734
7
eazon 2ok
i
—zMNN.IQN_
c7ie uTieD 70056 375k 32,67k
H.aw R720] “R718
24,9k| 3T.ak

SIMPLEX O
RX AND TX

Ds702 =

R80S5
301

NOTES:

ALL RESISTERS ARE IN OHMS

AND _ALL CAPAGIT-

ORS ARE IN MICROFARDS UNLESS OTHERWISE

SPECIFIED,

2. 1C PINS NOT SHOWN:

iy I
TC NUMBER | 130 | 9 [T
v701, 0702 A9 .30 |
U703, UTO4,
u7%e V7 ) 14 '
Lozzr "> | Lk z
U705, U706, ==
U708, V709, 18 8
U710, U726 : e
U707, U725 ! 3
u724,
U717, U7, 4 "
urIé
u7i2, U728 3 Al T
U713, U722 ) a

A\ usto Wit 16076900 onLr.

> USED IN TONE REMOTE ONLY.

PINI2Z UTII

@

R R

___.

=5 =

50ms PER DIV

LOGIC SCHEMATIC

FIGURE 8-16




TO

urol

J703

3 ERROR
R
1o OW | /LED BCD O
—
s ROW 2/ LED_BCD 1 8CD O A
ROW 3/ LED @8CD 2
6 B
BCo | ure
| a3
4 ROW 4/ LED BCD 3 LE
| R704
ok
| RTIL
5 v|_| (sv ) LT
10k
| R709
| vlr||@ {sv) 8l
| 10k
t R708
12 BCO 2 .
10k
| 5701 RTI0
| - — — /" 4
BCO 3
1 10k
I R T I —
_ N 2f 3
| _ ! 8CO 0
| | t A
! IR T EE
i | Tal 5] 6] | .
" | j 8C0 | v70
| | 4511
! >5 aJ [ LE
| _ 1\«— QH WH | R703
_ _ T 10k
[ | _ (sv) LT
_ I I S
| a7 )
| L] % OH #H |
_ I
| BCD 2 .
| uzosec UT06A uzo6B
I 8 t 4
| (] 3 N (] BCD 3 °
| S 2 3
——
| 8CD O
7 > Xeveaws ‘ y ‘ Haz A
| oTspLAY ur04
2 _ o 0 )2 8
TCOLI/LED A O BCD | uTo2Z
“ as11
Il 2 14
" TCOL 2/LED AT Al . LE
| R702
|
6 [} ¥
s > —rs ®|nm_ Yo 5y LT
J702 $702 o
MANUAL
o
2 b RESET BCD 2 c
|
3
BCD 3 °
_ 5703 _
A v|_||.® oz\mnn M
! ° LINE BCD O
| A
) L . .
R713 R746 R745
10k 560 860 8cot 8 urol
/7" ONLINE //” POWER 481
CR704 CR708 LE
R701
ok
+
SV LT
NOTES:
le ALL RESISTORS ARE IN OHM UNLESS OTHERWISE SPECIFIED,
8cD 2
2. 1C PIN CONNECTIONS NOT SHOWN: ¢
IC NUMBER PIN
vee GND
o
u701,u702, U703, BCD 3
U705 16 8
U704, UTO6 7

b PINS 2 AND S ON DS704, DS703, DS702, AND DS70!

ARE CONNECTEO INTERNALLY,




R743
560

Qrol
RTI2 3083

'5
"

R7IS

R716

560

R7I7

560

R7I8

10k

560

R7IS

560

R720

560

R721

560

RT722

560

R723

560

R724

12

560

R725

DP

Ds704

10

oP

DS703

DP

DS702

CY

CATH

CATH

10

a

ps7ol

560

R726

560

R727

560

R728
560

R729

560

R730

560

R731

560

R732

860

R733

10

560

R734

560

R735
560

R736
560

R737

560

R738

560

R739

560

R740

560

R74|

560

R742

560

DISPLAY BOARD SCHEMATIC
FIGURE 8-17

8-16

CATH




SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS

The following information is an aid to locating components on the Logic, Display and Rear Connector PC
boards. Refer to the grid around the component layout to determine the location of the following
components. DIS = Display board, RC = Rear Connector board.

LOGIC CONTROLLER COMPONENT LOCATOR GUIDE

Comp Loc Comp Loc Comp Loc Comp Loc Comp Loc Comp Loc

BT701 A8 C 751 B8 CR701 C2 R 708 DIS | R 733 DIS | R 769 C8
C 701 D4 C 752 B8 CR702 C2 R 709 D2 R 734 D2 R 770 C8
C 702 E3 C 753 E8 CR703 D2 R 709 DIS | R 734 DIS | R 771 C8
C 703 D3 C 754 D7 CR704 D2 R 710 C2 R 735 D2 R 772 C8
C 704 D3 C 756 BS CR704 | DIS | R 710 DIS | R 735 DIS | R 773 C8
C 705 D2 C 757 B5 CR705 C2 R 711 C3 R 736 D2 R 774 C8
C 706 C5 C 758 D4 CR705 | DIS | R 711 DIS | R 736 DIS | R 775 C8
C 707 Cs C 759 C4 CR706 D3 R 712 DIS | R 737 C3 R 776 C8
C 708 C5 C 760 B1 CR707 D3 R 713 D4 R 737 DIS | R 777 C8
C 709 C5 C 761 B8 CR708 C4 R 713 DIS | R 738 C2 R 778 C8
C 710 D5 Cc771 D1 CR709 C4 R 714 D4 R 738 DIS | R 779 C8
C711 D5 C 772 D1 CR711 Cs5 R 715 C1 R 739 B3 R 780 Cc7
C 712 D5 C 773 D5 CR712 C5 R 715 DIS | R 739 DIS | R781 A7
C 713 D4 C 774 C3 CR713 C5 R 716 E2 R 740 C2 R 782 BS
C 714 E3 C 775 C2 CR714 B7 R 716 DIS | R 740 DIS | R 783 C7
C 715 D3 C 776 B2 CR715 B7 R 717 C1 R 741 C8 R 784 C7
C 716 D3 C 777 B2 CR716 B5 R 717 DIS | R741 DIS | R 785 B3
C 717 ES C 778 B2 CR717 A7 R 718 E2 R 742 D8 R 786 B8
C 719 C3 C 1783 C2 CR726 D6 R 718 DIS | R742 DIS | R 787 B6
C 720 BS C 783 RC | DS701 | DIS | R 719 E3 R 743 C8 R 788 BS
Cc721 E1l C 784 D2 DS702 | DIS | R 719 DIS | R 743 DIS | R 789 B6
C 722 C2 C 784 RC | DS703 | DIS | R 720 E3 R 744 BS R 790 B6
C 723 C2 C 785 C1 DS704 | DIS | R 720 DIS | R 745 B8 R 791 B6
C 724 C8 C 785 RC | 7701 A2 R 721 D3 R 745 DIS | R 792 B6
C 725 D8 C 786 D2 J 702 DIS | R 721 DIS | R 746 B8 R 793 B6
C 726 C8 C 786 RC J 703 DIS | R 722 D3 R 746 DIS | R 794 B8
C 727 B8 C 787 E1 J 730 C4 R 722 DIS | R 747 B1 R 795 B6
C 728 B8 C 787 RC | J 740 Cé6 R 723 D3 R 748 C3 R 796 E8
C 729 C3 C 788 C1 J 750 E7 R 723 DIS | R 749 C3 R 797 E4
C 730 D4 C 788 RC |J780 RC | R 724 E5 R 750 D4 R 798 D4
C 731 D4 C 789 C1 JU701 C7 R 724 DIS | R751 D4 R 799 D4
C 732 D4 C 789 RC | P 805 B7 R 725 B3 R 752 D4 R 800 B5
C 733 C4 C 790 El P 806 E1l R 725 DIS | R 753 C4 R 801 B5
C 735 D6 C 790 RC | Q701 B7 R 726 C3 R 754 C4 R 804 B4
C 736 D6 C 791 RC Q701 DIS | R 726 DIS | R 755 C4 R 862 D1
C 737 D6 C 792 RC [ Q702 B7 R 727 C3 R 756 C4 R 863 D1
C 738 B5 C 792 RC | Q 704 Cé R 727 DIS | R 757 C6 R 864 D1
C 739 E8 C 797 RC | R 701 B2 R 728 C3 R 758 B8 R 866 C2
C 741 C7 C 798 RC | R 701 DIS | R 728 DIS | R 759 B7 R 867 C2
C 742 E7 C 799 RC | R 702 B2 R 729 C3 R 760 D7 R 868 C4
C 743 Bl C 800 RC | R 702 DIS | R 729 DIS | R 761 B7 R 869 C4
C 744 B1 C 801 RC | R 703 C3 R 730 E2 R 762 B7 R 870 C2
C 745 Al C 802 RC | R 703 DIS | R 730 DIS [ R 763 C8 R 871 B2
C 746 B6 C 803 RC | R 704 D4 R 731 E2 R 764 C8 R 875 B2
C 747 C1 C 804 RC | R 704 DIS | R 731 DIS | R 765 C8 R 876 B3
C 748 B1 Cco4 D6 R 705 D3 R 732 D2 R 766 C8 R 877 C1
C 749 C7 C 942 E5 R 706 D2 R 732 DIS | R 767 C8 R 878 C2
C 750 C7 C 950 A2 R 708 D2 R 733 D2 R 768 C8 R 880 C1
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SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS

LOGIC CONTROLLER COMPONENT LOCATOR GUIDE (Continued)

Comp | Loc Comp | Loc Comp | Loc Comp Loc | Comp Loc | Comp Loc

R 881 C1 R 990 ES U 701 C6 U 707 Bl U 720 E6 Y 701 D6
R 882 C2 R 991 D6 U 701 DIS | U708 D5 U 721 D3
R 883 C2 R 992 ES U 702 D6 U 709 D5 U 722 C1
R 886 D1 R 998 B4 U 702 DIS | U710 D5 U 724 B8
R 887 D1 R 999 D6 U 703 D6 U 711 C2 U 725 D1
R 890 CSs RN701 D7 U 703 DIS [ U712 D1 U 726 ES8
R 891 BS RN702 D6 U 704 C5 U 713 D4 U 727 C3
R 892 BS RN703 D6 U 704 DIS | U715 D2 U 728 B6
R 893 E1l RN704 D7 U 705 E8 U 716 B2 U 730 B6
R 894 D1 S 701 DIS | U705 DIS | U717 D4 U 731 B3
R 988 B5 S 702 DIS | U 706 D8 U 718 C3 U 732 D5
R 989 BS S 703 DIS | U 706 DIS | U719 D3 U 733 C5
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SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS

DC VOLTAGE CONTROL COMPONENT LAYOUT

FIGURE 8-18
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DC VOLTAGE CONTROL SCHEMATIC
FIGURE 8-19
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