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Copyright63 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 com~uunications needs. Johnson produces equipment for the mobile 
telephone and land mobile raclio services which inclucle business, industrial, government, 
public safety, and personal users. In addition, Johnson designs and manufactures elec- 
tronic conlponents used in communications equipment and other electronic de\.ices. 

LAND MOBILE PRODUCT WARRANTY 

The ~nanufacturer's warranty statement for this product is available from your product 
supplier or from the E.F. Jolmson Company, 299 Johnson Avenue, Box 1249, Waseca, 
MN 56093-0514. l'hone (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 moclification 
to this equipment not expressly approved by E. F. Johnson coulcl void the user's authority 
to operate this equipment (FCC rules, 37CFR Part 15.19). 

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

110 NOT operate the ratlio near electrical blasting caps or in an explosive atinosphere. 

D O  NOT operate the ratlio unless all the raclio frequency connectors are secure and any 
open conneclors are properly terminated. 

110 NOT allow cliildreii to operate transmitter equipped radio equipment. 

Proper operalion of lhis radio will result in user exposure below the Occupational Safety 
and Health Acr and Federal Communication Coinmission limits. 

The inforination in this document is subject to change witlloul notice. 

@ Call Guard is a registered tradeinark o f  the E .F .  JO~II ISC)~ Co11ipany. 
.- 

This manual includes revisions through October 1995. 
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GENERAL INFORMATION 

1.1 SCOPE OF MANUAL 

SECTION 1 
GENERAL INFORMATION 

This service manual includes installation, circuit 
description, servicing, and alignment information 
for the Johnson CRlOlO U H F  Repeater, Part 
Number 242- 1010-1161126. 

1.2 DESCRIPTION 

The Johnson CRlOlO 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) R F  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 
infornlation. 

The CRlOlO 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 transinission 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. 

Rev is ion  Manufacture War ran ty  
Mode l  L e t t e r  Date  P lan t  Number 

1 0 1 0  A 0 1  0 A 1 2 3 4 5  

I 
M o n t h  L ~ e a r  L~ = ~ a s e c a  

1.4 JOHNSON CRlOlO MODELS 

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

2 4 2 -  101G- 

0-BASE STATION 
1 -STANDARD UNlT 

[I] WlTH SECOND RECEIVER OPTION 
[2] WlTH REPEATER OPTION 
[3] WlTH EXTERNAL CWlD OPTION 
[4] 1 CHANNEL REPEATER 
[5] WlTH MULTI-CHANNEL BASE STATION 
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1.5 ACCESSORIES 1 S . 3  MICROPHONE 

Refer to Table 1-1 for a listing of CRlOlO 
repeater accessories/op tions and their part numbers. 

TABLE 1-1 
ACCESSORIES/OPTIONS 

DESCRII'TION PART NUMBER 

Transmit 2 PPM TCXO [I] 

Receive 2 PPM TCXO [I] 

CW Identifier PROM 
Esternal CWID Kit 
Heavy Duty Microphone 
Outdoor Cabinet 
PA D C  Power Substitution Box 
Dupleser 

[I] The last sis digits are determined by the 
frequency i n  MHz. 

1.5.1 EXTERNAL CW IL3ENrI'JFIER 

The CWID is a separate PC board option that 
provides automatic international Morse Code station 
call sign iclentification by superiinposiilg coded au- 
dio onto the transinit n~odulation. If voice com- 
iniulication is in process, the ID is not transnlitted 
ilntil the repeater unkeys. If the ID is being trans- 
mitted, the repeater can be accessed and the voice 
communication will be hearcl over the ID.  

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

The PROM can be factory programmed or with 
the PROM I'rogrammer 11, Part No. 250-3020-200. 

1.5.2 1IEYEATE:K CABINETS 

The stanclarcl 30-inch cabinet does not have 
adcli tional room for accessories. The 43- or 
60-inch cabinets are usecl when accessories such as a 
duplexer is installed. The outdoor cabinet consists 
of three panels which illstall arouncl the incloor 
cabinet to make it weather resistant. 

~ l &  is a high-impeclance microphone used for 
repeater testing. The repeater does not encode Call 
Guard sigiial when keyed by the inicrophone. 

1.6 PRODUCT WARRANTY 

The warranty stateinen t for this transceiver is 
available iron1 your product supplier or from the 
Warrant!, Department, E .F. Johnson Company, 299 
Johnson Avenue, Box 1249, Waseca, MN 56093- 
0513. This inforillation nlay also be requested by 
phone from the Warranty Departnlent. 'The War- 
ranty Department inajr also be contacted for War- 
ranty Senice Reports, claim forins, or any questions 
concerning warranties or warranty senice by dialing 
(507) 835- 6970. 

1.7 FACTORY CUSTOMER SERVICE 

The Customer Service Departinent of the E .F .  
Johnson Company provides customer assistance on 
technical problems and the availability of local ancl 
factory repair facilities. Custoiner Sewice hours are 
7:30 a.m. - 3:30 p.m. Central Time, Monday - 
Friday. There is also a 24-hour emergency teclini- 
c d  support telephone number. Froin within the 
continental Unitecl States, the Customer Service 
Department can be reached at this toll-free 
number: 

When your call is answereel at the E.F. Johason 
Conlpmp, you will hear a brief message informing 
you of numbers that can be entered to reach various 
clepartinents. This number may be entered during 
or after the message using a tone- type telephone. 
If you have a pulse-typc telephone, wait until the 
message is finisheel and ail operator will come on 
the line to assist you. When you enter a first 
niunber of "lrr or 'r2rr, another numbcr is requested 
to further categorize the type of inforination you 
neeel. You may also enter the 4-digit extension 
nunlber of the person that you want to reach if you 
know what it is. 

FAX Machine - Sales (507) 835- 6485 
FAX Machine - Cust Sew (507) 835 - 6969 
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- If you are calling from outside the continental 
United States, the Custolner 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 
Delm-t~nelit by mail. Please include a11 information 
that may be helpful in solving your problenl. 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 FAC'l'ORY RETURNS 

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

- equipinent can be returned to the factory for repair. 
I-Iowever, it is recorninended that you contact the 
Field Service Department before returning equip- 
ment . A service representative may be able to sug- 
~ e s t  a solution to the problem so that return of the 
cquilmc~it would not be necessary. If using the 
toll-free number in the preceding section, enter "2". 

T3c sure to f i l l  0111 a Factory Repair Request 
170rm #271 for each unit t o  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 tliein when you send a unit in 
for repair. Clearly describe the difficulty experi- 
enced in the space provitled and also note any prior 
physical damage to the cquipinent. Then include a 
form in the shipping conlainer with each unit. Your 
phone number and contact name are Lery important 
because tllcrc are times wl~en the technicians hn\.e 
specific questions that need to be answered in order 
t o  completely identify and repair a problem. 

Return Autliorization (RA) numbers are not 
necessary unless you have been given one by the 
Field Service Department. They require R A  nun-  
bers for exchange units or if they want to be aware 
of a specific problem. If you have been given an 
R A  number, reference this number on the Factory 
Repair Request Form sent with the unit. 'l'he repair 
lab will then contact the Field Service Department 
n-hen the unit arrives. 

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 nuiuber and quan- 
tity of each part ordered. E. F. Johnson dealers also 
need to give their account number. 

When returning cquipnient for repair, use a 1'0 
nii~ilbcr or some other reference number on your 
paperwork . These nunibcrs are referenced on the 

- repnir ortler and i t  makes it easier and faster to 
locale your unit in the lab. 

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

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

E .F .  Johnson Compaily 
Service Parts Depart men t 
299 Johiison Avenue 
P .0 .  Box 1249 
Waseca, M N  56093-05 14 
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CRlO 10 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. 

GENERAL 

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

Sensitivity 
Selectivity 
Squelch Sensitivity 
Modulation Acceptance 
Spurious 
Image Rejection 
Interinodulation 
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 Impedaixe 

450-512 MHz 
1 
5 MHz 
25 kHz 
43"H x 22"W x 15"D 
Optional H D  for local operation and test 
115V ACl230V A C  
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 
k7.5 kHz 
-100 dB 
-85 dB 
-80 dB 
0.5 Watt (local) 
-60 dB (squelched) 
1 MHz maximum 
k2 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 
k2 PPM -20°F to +140°F 
2% at 1 kHz (53 kHz deviation) 
3 MHz (5 MHz with 1 dB power degradation) 
50 Ohms 



IN STALLATION 

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- - ante Tests", Sections 6.5 and 6.4. 

Site preparation and 'antenna installation is not 
within the scope of this manual. Refer t o  the 
"Dealer Guide To Site Preparation", Part No. 
004-8000-100, for preliminary installation require- 
men ts. 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 

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 A C  power. 

NOTE: Because most repeater irzstallatiorzs require 
several hundred feet of coaxial cable, it is very 
inzportarzt that the cable be a high quality product. 
Failure t o  use a high quality cable may  result in 
large power losses and poor repeater perforrnarzce. 

CAUTION 
2. Set drawer front panel controls as follows: 

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 A C  power sources. If the power supply needs 
to  be converted to operate on the other power 
source, rewire the transformer and change fuse F1 

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

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

3.1 REPEATER OPERATION 

SECTION 3 
OPERATION AND' PROGRAMMING 

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

Function Section 

OnIOff Line Switch 
Power Indicator 
Transmit Indicator 
Manual Rest Switch 
LocalIReinote Switch 
Local Volume Control 
Audio Test Jack 
Call Guard Squelch 
Power Failure Alarm 

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 FIT 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 LOCALIREMOTE SWITCH 
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 ONIOFF 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. 

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

When placed in the Local position, the local 
microphone audio is placed on the transmit audio 
input and the FIT line is controlled by the local 
microphone PlT 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 3.11 POWER FAILURE ALARM 

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. 

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. 

3.9 OPEN REPEATER OPERATION 
3.12 CW IDENTIFIER 

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

U726 is a blank PROM which is user pro- 
grammed to a unique CWID. The PROM Pro- 
grammer I1 programs the PROM. Refer to manual 
Part No. 002-3020-205 for program information. 

3.10 CALL GUARD SQUELCH 
3.13 REPEATER PROGRAMMING 

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 approxiinated sine 
wave. The inicrocon troller 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 prograinmed 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 turil-off code is always sent after 
each transmission. 

3.10.3 RECEIVE TONEIDIGITAL CALL 
GUARD SQUELCH 

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

NOTE: W h e n  roue a ~ z d  digiral Call Guard squelch 
are used rogerher, ir is nor reco~?znze~zded to  use toue 
frequencies 127.3 HZ (19), 131.8 HZ (20), 136.5 Hz 
(21), or 141.3 Hz (22) because of [heir close proxim- 
ity ro rhe digiral Call Guard rum-off frequency of 
134.0 Hz.  

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 retransinit Call Guard codes are entered into 
the inicrocontroller's RAM from the front panel 
keypad. The OnIOff Line switch disables the Logic 
drawer repeater functions, enters programming 
inode 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- 
grain Call Guard codes. 

3.13.2 SOFTWARE DESCRIPTION 

Two types of software are now available for the 
CRlOlO Repeater. Logic drawers without external 
C W D  use U701, Part No. 023-9998-103 (V2.09). 
Logic Drawers with external CWID use U701, Part 
N 0. 023-9998- 107 (V2.10). 

The logic is controlled by microcoi~troller U701, 
clocked at 12 MHz. All program memory is in the 
onboard 4k EPROM. Peripheral chip U702 pro- 
vides I10 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 C W D  and one - 
for Trailsinit Tone Call Guard Step Approxiinated 
Sinewave. 
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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 
OnIOff Line switch to  Off Line and the green LED 
will go off. Certain keys have special functions as 
follows: 

Key Function 

** Enters the programming mode. 

## Exits the programming mode. 

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 

2-DIGIT NUMBER 

### 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. 

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. 

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. 

Clears all Tone and Digital Call Guarcl codes. 

- Manual Reset Switch 
Resets n~icroco~~trol ler  U7Ol. 

Press * to load code in memory. 

NOTE: W h e n  tone and digital Call Guard squelch 
are used together, it is not reconlmelzded to use tone 
frequencies 127.3 Hz (19), 131.5 112 (20), 136.5 Hz 
(21), or 141.3 Hz (22) because of their close proxi~n- 
ity to the digital Call Guard turn-off frequency of 
134.0 Hz.  

3.16 TYPE-A TONE CALL GUARD SQUELCH 

Press ** to enter prograinming mode. 

Press * for Tone Call Guarcl mode. 

Enter 2-digit number for Decode first, thca enter 
2-digit number for Encode (see Table 3-1). 

I 2-DIGIT DECODE 

Press * t o  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). 

I I I 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 

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. 

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. 

Press * to load into memory 

3.21 TO DISABLE PROGRAMMINGISCROLI, 
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 

CODE 

00 
01 
02 
03 
04 
05 
06 
07 

FREQ 

0.0 
67 .O 
71.9 
74.4 
77.0 
79.7 
82.5 
85.4 

CODE FREQ 

Call Guard Tones 

CODE FREQ 
- -- 

CODE FREQ 

Recommended Digital Call Guard Codes 

CODE FREQ 

* Not recommended for use. 
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CIRCUIT DESCRIPTION 

4.1 INTRODUCTION 

SECTION 4 
CIRCUIT DESCRIPTION 

4.2.1 D C  POWER SUPPLY 

- The CRlOlO 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 incoining 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 R F  output is 
coupled to the power amplifier, optional duplexer 
and antenna. 

4.2 RECEIVER 

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

The Power Amplifier supplies 13.6V DC to the 
receiver at 5560, pin 7. The receive 13.6V D C  line 
supplies power to 9V regulators U301, U307 and 
first mixer Q101. Regulated 9V D C  is supplied to 
the rest of the receiver with R325 and R326 dividing 
the 9V D C  source to a 4.5V D C  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-L105. 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 QlOl 
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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2ND MIXER / 2ND OSC 
2-POLE CERAMIC FILTER 

450-512 MHz l ~ L ~ ~ ~ !  DETECTOR / IF AMPLIFIER 
5-SECTION 

HELICAL FILTER CRYSTAL FILTER 

ANTENNA INPUT +L 101 - L 105) 

392-41 9 MHz 

2-SECTION CER HELICAL FILTER 

SQUELCH CIRCUITS 

AUDIO FILTERS 

U302A/B, U303A/B 

AUDIO GATE 

AUDIO 

BOARD 

MONITOR 
SPEAKER 

<AUDIO LINE OUT 
TO EXCITER 

RECEIVER BLOCK DIAGRAM 
J?IGURE 4-2 

4.2.3 TCXO (Y254), TRIPLER (L251) 

Y254 is a temperature compensated crystal oscil- 
lator (TCXO) that gives the receiver a frequency 
stability of 52 PPM (9.0002°/~) 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 ainbient teinperature refer- 
ence of 77°F. 

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

The TCXO output on pin 5 is fed to the 
junction of L2511L256 and tuned to the third har- 
monic by L251, L256, and C259. C260 couples the 
tuned circuit output to the base of tripler Q251. 
L252 and C261 also tune to the third harmonic of 
the TCXO output. C262 and C263 provide iinped- 
ance matching to the base of Q251. A small R F  
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 L253 and C267. 
C268 couples the output from Q251 to the base of 
tripler Q151. L254, C269 and C151 tune to the 
output of Q251 and match the input impedance of 
Q151. A small R F  signal is coupled by C270 to 
CR252, where it is rectified and filtered to provide 
a voltage at TP256 for tuning purposes. 
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The output of Q151 is coupled to a two-stage 
helical bandpass filter consisting of L106 and L107. 
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: 

4.2.5 10.7 MHz CRYSTAL FILTERS AND 
AMPLIFIER (2201, 2202, 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 2201A and L201lC204 match 
the input impedance to 2201A. 

Crystal filter 2201 has a center frequency of 
10.7 MHz and a bandwidth of 13 kHz at the 6 dB 
points. Output of 2201B is coupled to IF amplifi- 
ers, Q201 and Q202 by C207 and matched by C208 
and L202. 

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 C22YC210 and L203 is an RF 
choke. 

The output of IF amplifier Q202 is coupled to 
2202 through C212. L204 and C213 match the input 
to 2202. 2202 is a two-pole 10.7 MHz crystal filter 
similar to 2201. The output of 2202 is matched by 
L205. 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. 

The 455 kHz output of the internal double 
balanced mixer is on U201, pin 3 and filtered by 
ceramic filter 2203 to attenuate wideband noise in 
the 455 kHz signal. The 455 kHz signal is then 
applied to the limiterlamplifier 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, U304AlB) 

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 
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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 s~ame 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 
5560, pin 4 and to logic drawer fast squelch input 
on 5780, 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, U303AlB) 

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 J7S0, pin 5 on the logic drawer. 

The audio and Call Guard signal from U302A is 
connected to a high pass filter that removes the Call 
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 5560, pin 8 and audio test 
jack J301 on  the front panel. 

Filtered audio is then gated through audio 
gating circuits U305AlB. 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, U304AlB). 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 5160, 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 n~entioned, 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 101; 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 
t o  squelch receive audio on J560, pin 12. 
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LOCAL 
IICROPHONE 

TRANSMWI'ER BLOCK DIAGRAM 
FIGURE 4-3 

Refer to the exciter block tliagram Figure 4-3 
and the exciter scl~ematic diagram Figure 8-12. 

The exciter multiplies the TCXO frequency of 
16.270 to 18.566 MHz to the trmsmit channel frc- 
quency and provides a~nplification to a power am- 
plifier output of 100W. 'I'he trailsinit carrier is 
inodirlated in the exciter by either receive a11dio or 
local microphone a~rdio. 

4.3.2 LOCAL MICROPI30N E (A140) AN11 
LOGIC P'lT LINE (J160, PIN 10) 

When the local nlicrophone is keyed, the ITI '  
line places a low on the base of 0207. 0207 
connects the 9V supply from U300, pin 3 to enable 
the excit er frequency nlult iplier chain. Local micro- 
phone audio is coupled b!. ClOO to the input of 
amplifier UlOOB, pin 5 ,  biased at 4.5V by resistiire 
divider R320/Ii32J . The gain of UlOW is determined 
b\. R101, 1UO-t 311d the impctlance of R103/CJ02 antl 

R102/C101. A peaking network formed by R102/ 
ClOl antl R103/C102 provides more amplification of 
audio frequencies. In the repeater motle, logic P'lT 
on J160, pin 10 enables the exciter and KlOO and 
ClOO co~rples receiver airdio to U10013, pin 5.  

4.3.3 HIGH PASS FIL'I'ER, LIMl'l'ER, 
SPLA'l-I'EIl FILTER, SUMMIN G 
AMPLIFIER (UlOO, U103 A-C) 

Amplified receive airdio from U100B is con- 
nected to high pass filters UlOOC antl U JCKID. These 
stages attenuate frequencies below 300 11z to pre- 
veil t interference in the data band and Rl(W/C 107 
pro\.itle pre-emphasis to the transmit airdio signal. 
The limiter circuit coilsists of amplifier UlOOA and 
diode bridge precision limiter circirit CIIlO4-CR107, 
that sets maxinlum transmitter de\.iation. The am- 
plification of U100A is determined by the ratio of 
RJ J J antl the irnpetlance of RJW antl C107. 

With nc)rmal audio levels bridge output follows 
the input however, when a high level antlio signal is - 
present the bridge opens and limits output signal to 
a maxinlum level. Bridge bias, set by RJ 12, K113, 
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R114 and R111, determines the limit point at which 
the bridge opens. When the bridge opens, R l l l  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, CRlOl and RllO are used to drain excess 
bias from the amplifier input. 

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

UlOlB 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 
UlOlB, pin 7 is connected to one input of summing 
amplifier UlOlA, 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 UlOlA, pin 3. R124 and R122 determine 
the gain of UlOlA. R125 and R126 determine the 
input level to pin 3 and the output signal is the sum 
of the input signals. The combined audioldata out- 
put signal from UlOlA is connected to pin 1 of the 
TCXO to modulate the transmit frequency. 

4.3.4 TCXO A N D  TRIPLER (Q300) 

The temperature compensated crystal oscillator 
(TCXO) plugged into J400 gives the transceiver a 
frequency stability of 52 PPM (t0.0002%) 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. 

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 L317. The output of Q300 is tuned 
to the third harmonic of the input by L300, C308, 
L302, C309, L303, 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 D C  indication at 
test point J301. 

4.3.5 FIRST, SECOND, THIRD DOUBLERS 
A N D  BUFFERIAMPLIFIER (Q301-Q304) 

The tripler output is connected to a series of 
three doublers: Q301, Q302 and Q303. Frequency 
doubler outputs are tuned by T3001L304, T301lL305 
and L306 respectively. Rectifier diodes CR301 and 
CR302 provide a D C  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, L308 
and C347 to a three section variable tuned helical 
bandpass filter L309, L310 and L311. The bandpass 
filter passes frequencies between 450-512 MHz. 

4.3.6 450-512 MHz R F  AMPLIFIERS (Q305, Q306 
A N D  Q307) 

There are three stages of on-frequency amplifi- 
cation following the helical filter. Power output 
from C34S 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 3W to 1SW 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. L4001R400 form a low fre- 
quency filter to prevent self oscillation and LAO1 
provides base bias from the R F  input signal. DC 
power is taken directly from positive power jack 
J400 and fed through L402 to the collector of Q400. 
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Output of Q400 is matched by a section of micro- 
strip and coupled to a 50 ohm section of microstrip 
by C413. LA08 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 LA03lR401 and Q402 by LA07lR402. LA05 
and LA08 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 LA09, 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 L500, 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 tenlperature becomes excessive, the tem- 
perature sense circuit cuts back power output to 
protect the transistors from damage. 

An R F  power level sample is coupled from the 
filter input by R49SlR499 and rectified by CR501, 
R501 and RT500. Thermistor RT500 compensates 
for chailges 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 C505, C507, C201 and C205, 
filter noise froin the D C  input. The level on ampli- 
fier U200, pin 2 controls the power output level. 

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 
Q200lQ201 conduct less and cut back current to 
Q305 and Q306. Power output from Q305lQ306 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 CRlOlO repeater logic assembly provides 
the supervisory functions for the repeater. The 
logic controller block diagram in Figure 4-4 con- 
t ains 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 Y7Ol. Peripheral chip, U702 
also derives its 3 MHz clock frequency from Y701 
through a buffer and frequency divider U704. 

The remaiilder of the logic circuitry consists of 
the System Low Voltage DetectorIReset, AC De- 
tection circuit, 9V and 5V Regulators and 4V refer- 
ence, TransmitIReceive DigitalITone 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 I10 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 programnled (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 approxiinated sine 
wave. The 2-digit tone Call Guard code deter- 
mines the frequency U701 programs into the pro- 
grammable clock on U702. 
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4.4.3 INPUT FILTER (U716A-C) 

LOGIC CONTROLLER BLOCK DIAGRAM 
FIGURE 4-4 

The input filter consists of input buffer U716A, 
bandpass filters U716DB and buffer U716C. The 
input on 5780, 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 
coinbined 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. 

4.4.4 TONE CALL GUARD FILTER (U719, 
U721, U713A/B, U712C, U711, U718D, 
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-bit binary 
counter U708 provide the clock for U709. 1:s 
n~ultiplexer, U709 is used as a cornmutating 
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 
U71SD is closed or R714 if U71SD is open. U719D 
is closed when VCO is out-of-lock. 
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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 U7W 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 CR704lCR703. The tone Call 
Guard squ'are wave pulse on U713A, pin 1 is recti- 
fied to give a constant D C  voltage on U719C, pin 
8. If a Call Guard signal is present for more than 
50 ins, 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 
U711C, pin 9. U711A/B create a flip-flop that 
coiltrols bilateral switches U727ClD 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, R713lR7291R727 
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 516 low, the output on U711A, pin 4 is 
high and the flip-flop is latched. The control pins 
of U727ClD 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 819 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 112 low, U711A, 
pin 3 goes high and the flip-flop is latched. The 
control pins of U727ClD 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 inicrocontroller ignores the loop filter 
output. 

4.4.5 DIGITALITONE CALL GUARD FILTER 
(717ClD) D C  RESTORATION (U717A) 

The digitalltone Call Guard filter U717ClD is a 
low-pass filter with a cut-off frequency of 250 Hz. 
The output of U717D is fed to U717A, a D C  
restoration circuit. The output pulses from the D C  
restoration circuit are passed to volt'age divider 
R868IRs69 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 J7S0, pin 12, enables the transmitter 
with a low on IYrr 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 R878 to RS77. R878 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 
(U723ClD) 

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 progralnmed 
to provide outputs in voltage steps that produce an 
approximated sine wave. The resistor network, 
R763 through R779, provides 32-vol tage 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 . W  P-P. 

The transmit tone Call Guard filter U724ClD is 
a 334 Hz low-pass filter that attenuates harn~onics 
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 R7581R746 to R747 that adjusts the transmitted 
tone Call Guard deviations to 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 11, 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 s00 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 R75NR746 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 5780, pin 1s to Exciter drawer 
J401, pin 10 and transmitted. 

4.4.9 REPEATER A C  POWER SENSE 
CIRCUITRY (U72SD) 

There are two power sense circuits. One is an 
AC detection circuit which inonitors the AC line 
and verifies the correct operation of thc main power 
supply. The other circuit senses the system voltage. 
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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 CR712lCR713. 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 low 
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 Q701lQ702 
that reverse biases CR717 and allows BT701 to 
power the memory of U702. Normally, CR717 is 
forward biased when Q701lQ702 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 iroin 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 U72813, 
pin 6 that causes U728B, pin 7 to be higher than 
U728B, pin 6 and output on U72SB, pin 1 goes high - 
to reset U701, pin 9 through U733B. 
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4.4.13 U701 OUTPUT PIN DESCRIPTION 

F'O.O-F'0.7 (Pins 32-39) 
Programming outputs to U702 address lines 
U701/U702 data lines. 

P1.O-P1.7 (Pins 1-8) 
Programming inputs from front panel keypad 
S7Ol. Displaylkeyboard 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 OnIOff 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 froin 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. 

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 IOIMEM port. Memory 
is active low. 

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

P3.7 (Pin 17) 
Output to U702, pin 9 R D  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 progranlming 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. 

PA5 (Pin 26) 
Push-to-talk output to exciter. J780, pin 23 to 
J401, pin 3. P'IT is active low. 

PA6-7, PBO-4 (Pins 27-33) 
Not used in repeater . 
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PB5 (Pin 34) 
Output to exciter audio J780, pin 18 to 
J401, pin 10. Sends the CWID code and A C  
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. 

IOIMEM (Pin 7) 
Memory inputloutput 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) 
Prograininable clock output to U705, pin 10. This 
clock rate is prograinined by U701 for CWID code 
speed and transnlit tone Call Guard frequency. 

C E  (Pin 8) 
Active low chip enable input. Nornlally low this 

pin is pulled high when U701 is reset to prevent 
prograinining errors. BT701 main taiils 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 
1101230V A C  50160 Hz power sources. A ferro- 
resonant type transformer is used in this power 
supply that provides a stable A C  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 A C  or 230V A C  
inputs. However, different transformers are used 
for 50 Hz and 60 Hz inputs. 

4.5.1 TRANSFORMER (TI), FILTER (Cl,  L1, 
C2, C3) 

With a nominal 115V A C  input, the primaries 
of T I  are wired in parallel; with a nominal 230V 
A C  input, they are wired in series. Fuse F 1  must 
be 7A with a 115V A C  input and 5A with a 230V 
A C  input. 

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

4.5.2 LOADING TRANSISTOR (Ql) 

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 a11 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- 
t erly 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 
nunlbers 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. 

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. 

Coinmon 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 alignrneilt tools plus 
two ceramic replacement tips (Replacenlen t 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 
easily 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 
544-3x1~-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 O R  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. D o  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 
5 v  supply 
1ov supply 

ECL 3.5V 3.9V 3.4V 4 .OV 
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Lightly tin the underside of each transistor lead 
with solder. D o  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. 

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 ONIOFF 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 
5.3.2 REPLACING CHIP COMPONENTS 

Chip components are the very small block-like 
components. These conlponents should not be 
reused because the unsoldering process may remove 

-- part of the end inetalization 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 solcleriilg 
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 shoulcl be discarded. 

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 trailsinit an 
audio signal. However, the Call Guard signal is not 
enabled. 

5.5 LOCALIZING PROBLEM TO A DEFECTIVE 
ASSEMBLY 

5.4 REPEATER TEST CONTROLS 
5.5.1 INTRODUCTION 

Since the repeater is logic controlled, a specific 
data message must be received for the transmitter t o  

- key and the receive audio to be enabled. However, 

controls are provided on the logic, receiver, and 
exciter drawers to enable functions for testing. 

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 

Set Logic drawer LocalIRemote switch to 
LOCAL. 

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

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

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

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

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 &OO Hz deviation 

Pin 6 (Call Guard audio) 0.5V RMS 

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. 

3. Connect the wattmeter and dummy load to the 
exciter RF output jack 5100. Key the transmit- 
ter and power output should be approxinlately 
5W 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). 

4. Check modulation by speaking into the micro- 
phone while monitoring the output signal with 
a communications monitor. Voice modulation 
should be approximately S3 kHz. If inodulation 
is incorrect the exciter drawer is probably defec- 
t ive. 

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 (&A output) 0.5V RMS 
Pin 3 (Sq EN) < 4.5V DC unsquelched 

5.5.3 VERIFYING TRANSMITTER OPERATION > 0.5V DC squelched 

Refer to Figure 5-2 or the following informa- 
tion to determine transmitter operation. 5.7 TRANSMIT TROUBLESHOOTING 

1. Connect a wattmeter and 50 ohm dummy load To isolate an exciter problem to a defective 
with a power rating of 100W or greater to the section, start by checking the DC voltages shown 
RF output jack of the power amplifier. Con- below. If this does not indicate a problem, meas- - 
nett a microphone to the LOCAL MIC jack on ure the DC, AC, and RF voltages shown on the 
the exciter drawer. schematic diagram to locate the defect. 
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--- 5.7.1 EXCITER D C  VOLTAGES 

With a suitable antenna load connected to the 
R F  output jack, key the transmitter by placing the 
LocalIRemote switch on the logic drawer in the 
"Local" position and pressing the P?T 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 

1. 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 
ISW) . 

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

- 
3. 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 

D O  NOT TOUCH POWER AMPLIFIER 
COMPONENTS WHILE TRANSMI'ITING 
BECAUSE R F  BURNS MAY RESULT. 

4. 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 D C  and A C  voltages and waveforins 
shown on the schematic diagram. Also refer to the 
circuit description to deterinine some of the input - and output signals that should be present on the 
inicroprocessor pins. 

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 R F  present 
on the cable. Use a coupler such as a Bird Model 
4275 or fabricate one from a coLmial " 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 5-3. 
The coupler should be inserted in the cable 
between the receive antenna and repeater or 
combining equipment . 

2. Set the signal generator to the receive channel 
frequency with an uilillodulatcd output. Con- 
nect the generator to the coupler. The repeater 
trailsini t ter should be unkeyed. 

3. Monitor the A C  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. 

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

RF SIGNAL 
GENERATOR 

- LOGIC 

- RECEIVER 

- EXCITER 

- DUPLEXER 

- POWER 
AMPLIFIER 

POWER 
SUPPLY 

RECEIVER DESENSE TEST SETUP 
FIGURE 5-1 

5.10.4 LOCALIZING CAUSE O F  
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. 

5.11 DETERMINING EFlW2TIVE SENSITIVITY 

If the repeater is operating in a congested area 
where many high-level R F  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. 

2. 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). 

3. Connect the antenna to the coupler and check 
the sensitivity with no on-channel signal 
present . Record the results. 

4. Determine the effective sensitivity using the fol- 
lowing formula: 

Eff.  Sens. = Bench X (Antenna + 50Q load) 
DUPLEXER O R  COMBINING EQUIPMENT 

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

EXAMPLE: 

Bench Check Sensitivity = 0.4 pV (20 dB Quieting) 

Sensitivity with 50Q load = 400 pV (20 dB Quieting) 

Antenna Sensitivity = 4000 pV (20 dB Quieting) 
TRANSMITTER 

Effective Sensitivity = 0.4 X (4000 + 400) 
If the preceding test still resulted in abnormal 

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

Effective Sensitivity = 4 pV 
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CHECK FOR 
1 0  - 18W 

CONNECT DUMMY LOAD AND WATTMETER TO JIOO. 
CONNECT RF GENERATOR, MODULATED WITH 1 kHz 

TO RECEIVER ANTENNA CONNECTOR. 

CHECK PTT v oxbFl LOGIC DRAWER 

CHECK Q207  and 
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CHECK U101  A 

CHECK TCXO 
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CHECK Q305, 
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CHECK 
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TRANSMITTER TROUBLESHOOTING FLOWCHART 
FIGURE 5-2 
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FROM RF GENERATOR 
TO ANTENNA JACK 

CHECK AUDIO 

AT U306, PIN 5 TO EXCITER 

SQUELCH FROM 
U304, PIN 7 

CHECK U201 
CIRCUITRY 

NO 

REFER TO SCHEMATIC 
VOLTAGE READINGS 

RECEIVER TROUBLESHOOTING FLOWCHART 
FIGURE 5-3 
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CHECK SYSTEM 
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FROM Q401 

Q402 IS GOOD 
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FIGURE 5-4 
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ALIGNMENT PROCEDURE AND PERFORMANCE TESTS 

SECTION 6 
ALIGNMENT PROCEDURE AND 

6.1 Itl~CElVEK DRAWER ALIGNMENT 

Refer to Figure 6-1 antl Receiver Alignment 
Points Diagram Figure 6-5. 

6. I. 1 171RSl', S E C O N D  A N D  TI-IIRD TRIPLER 
ADJUS1'MEN'I' 

1. Install '1'CXO in 52%. 

2. Connect D C  voltmeter t o  TP255'. 

3. 'l'unc L251 and L252 for mcurin1um I>C vol tage 
(typically 0.2V DC).  

4 .  Alternately rctune L251 and L252 until a pcak 
is acliicvetl. 

5 .  Connect I I C  voltmeter to  '1'P256. 

6. I'unc L253 and 1,254 for inaximum I>C voltage 
(typically 0.3V DC).  

7. Altcrnatcly rctnnc 1,253 antl L251 until a peak 
is acliicvecl . 

DISTORTION METER - 
W e  

47- 

nc 

RF SIGNAL 
GENERATOR 

- LOGIC 

- RECEIVER 

- EXCITER 

- DUPLEXER 

- POWER 
AMPLIFIER 

- POWER 
SUPPLY 

1. 'I'urn o n  the locnl \.olumc control and using the 
local spcakcr as the monitor, set squelch con- 
trol R317 to threshold. 

PERFORMANCE TESTS 

Connect a11 RF generator to  5205 and set to  
channcl frequency modulated with 1 kHz at 53 
kHz deviation. 

Connect a S INADDER to audio test jack 
J301. 

Increase the level sufficiently to  "force" a signal 
through the front -end hclical filter. 

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

Using an appropriate R F  frequency measuring 
instsumcnt, measure antl 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 probc through 
the hole in the top of L107 helical cavity. The 
frequency ~nensuretl will bc 10.7 MHz below 
the on-ch;uiiiel frequency.) 

Raise generator R F  output level 60 tlI3 above 
level for best 12 dB S lNAD sensitivity. 

Tune T202 for maximum audio at .J301. Mcas- 
ure distortion of audio output at J301 antl tune 
L202 and 120-1 for minimuin audio clistortion 
(clistortion sl~oultl be < 1.5%). 

Set audio output lc\,cl to 0.7V 1:MS at J560, 
pins 5/12 by atljusting R3-11. 

Kcatljust squclcli control 1x317 to threslioltl. 

Decrease R1: generator output to 12 dl3 
S lNAD sensitivity ant1 carefully reacljust 
L101-1,107 m d  1'301 1'0s best 12 dB SINAD 
sensitivity (typically 1 dl3 better at tlic high end 
of the frequency range than at the low end). 

Readjust the squclcli. Unscluclcl~ the receiver 
and conliect a SlNAlDD131< to thc Audio Test 
Jack J301. Incrcasc motlulatcd signal generator 
input for 6-7 dB SINAD.  Monitor local au- 
dio ancl set squelch colitsol 11317 for threshold. 
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6.1.3 ADAPTIVE BANDWIDTH CONTROL 
LEVEL ADJUST 

1. Conncct an open rcceiver generating noise to 
5701, pin 5 of the Logic board. 

2. Atljust It736 until U712, pin 14 is constantly 
s\\;itching from high to low. (Duty cycle is 
a p ~ ~ o x i r n a t c l ~ ~  75Oh high, 25% low .) 

6.2 TKANSMI1"I'ER ALIGNMENT 

Refer to Transini ttcr Tcst Setup Figure 6-2 and 
Transmi t tcr Aligilinent Poi11 t Diagram 6-3. 

6.2.1 EXCITER 

1. I)isco~lncct coax from PA input port 5201 
ancl conncct to a ~ ~ a t t i n e t c r  with a 25W 
elcnlcn t terminated with a dunmy  load. 

2. Install 'I'CXO in 5400. 

3. Connect DC voltmeler to 3301. 

4. Kc!. transmitter, tune L3Cl0, L302 antl L303 
for maximunl voltage (typically 750 mV). 

5 .  Connect DC voltmeter to 5302 

6. 'l'unc '1300 and L304 for ~naxiinum volt age 
(~ypicall!~ 625 mV). 

8. 'I'unc '1.301 and 1,305 for ~naximum xultage 
(typically 2 . W ) .  

9. l'resct helical screws Slush with casting. 

10. Monitor hclical output filter at C34S with a11 
RT: vol tmcter. I3ack each helical screw 011 t 
of thc casting one turn at a time, in se- 
quence until power is obtained. 

11. T i ~ n c  hclicals for nmxi~nuin power out .  

12. ' l i ~ne  C376 for maximum power out .  

13. Retunc 1301 and L305 for maxiinunl power 
011 t (typically 22W) 

14. Adjust D C  Voltage Control Pot It5 (AlSO) - 

, for 1SW. 

16. Adjust R203 for 10W RF output (range is 
typically 5-lSW). C376 can be repeaked for 
nlaximuin RF output into a 50 011111 load 
only. 

17. Itecoilnect coax to  P A  input port 5201. 

6.3 POWER AMPLWIEK 

1. Connect a wattmeter (250W) and a 50 ohm 
tlummy load to 5202 of the power amplifier. 

2. Preset R203 for nlaximi~nl. 

3. Kcy transmitter and set R5  (AISO) for 135W 
(450-388 MHz) or  lOOW (488-513 Mllz)  

5.  Resct R5 (A180) for  1 l5W (450-488 MIIz) 
or  100W (388-512 MHz).  

6.  Atljust R203 for IOOW (450-388 Mllz) or 
90W (3SS-512 MHz). 

7. Monitor the output frccluency. Set o n  Ire- 
qiiei~c!~ with the tuning capacitor in the 
'I'CXO . 

M 
DEVIATION MONITOR 

WATTMETER 
VOLTMETER 

R F  SIGNAL 
GENERATOR 

LOG l C 

RECEIVER 

EXCITER 

POWER 
AMPLIFIER 

I1U 0 0 0 t / /  / POWER 
SUPPLY 

'I'RAN SMl'l'l'l3R 'I'ES'I' SE1'U P 
FIGURI': 6-2 
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TX DEV IN 
POWER OUT 

5 3  
R203 

T300 L304 L305 
L300 L302 L303 

~301. 

J302 J303 FREQ 
ADJUST 

J30 ' 0 (625 mV) O (2-5V) 0 (750 rnv 

TKAR'SMITTER ALIGNMENT POINTS DIAGRAM 
FIGURE 6-3 

RF OUT 

PA ALI<;NMISNI' POIN'L'S DIAGRAM 
FIGIJRI 6-4 
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RISCISIVEH ALIGNMENT POINTS 1)IAGHAM 
FIGURE 6-5 

R736 

E l  
ADAPTIVE BW 

LEVEL  AOJ 

LOGIC DRAWSR ALIGNMENT POINTS DIAGRAM 
FIGURE 6-6 
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6.4 'I'RANSMI'I'TER PERFORMANCE TESTS 6.5.2 AUDIO DISTORTION 

6.4.1 'I 'RANSMITrER DEVIATION 1. Connect an R F  generator to J205 and con- 
nect a SINADDER to 5301. 

I .  Set 1 W 6  to mid-range. 
2. Set generator to receive frequency modu- 

lated with 1 kHz at ~3 kHz deviation. 2. Connect R F  generator at J205 and set to 
channel frequency with 1 kHz modulation at 
?4 kHz tlevi a t' 1011. 3. Increase generator level iuntil a clear signal is 

produced on the oscilloscope (approximately 
100 IN) .  3. Monitor transmit frequent!. and set transmit 

deviation to ?4 kHz deviation with Rl l6 .  
4. The audio distortion should be less than 

1.5%. Adjust T202 slightly to achieve 
minimum distortion. 

6.4.2 'TRANSMIT CALL GUARD DEVIATION 

I . En t el- programming mode with keypad. 
6.5.3 LOCAL AUDIO 

2. l i n ~ e r  "ISIS* for 123.0 Hz Tone Call Guard 
code. 1. Connect a11 A C  voltmeter across the local 

speaker 1S301. 
3. linter #251* for Digital Call Guard code. 

2. Turn the local audio on and set tlnc local 
volume R34U fully clockwise. 4.  1':ntcl- ### to Exit programming mode. 

5 .  Set R F  generator to 123.0 Hz motlulatetl 
wit11 ~400 Hz deviaiion. 

3. The A C  voltmeter should indicate 2V RMS 
minimum. 

6. Atljust K747 (Logic drawer) for 6 0 0  Hz 
'l'onc Call Guard deviation. 6.6 POWER SUPPLY YERFOKMANCIS 'I'lSSl' 

7. l<cpl;~ce tlic 123.0 Hz tone \\.it11 Digital Call 
Guard cotlc 251. 

6.6.1 VOLTAGE REGULA'I'OR TIIS'I' 

1 .  Apply 13.W DC to J701, pin 17 
8. Atljust 1378 (1,ogic Drawer) for 6 0 0  I-lz 

I)igi t a1 Call Ciuartl tle\kttion. 2. U707, pin 2 should measure +5V t4%. 

3. U725, pin 2 should measure +lOV t4% 

4. U724, pin 7 should measure +5V t4%. 

1.  Conncct an 1\1' generator to J207 antl con- 
ncct a SINADDER and oscilloscope l o  
5301. 

6.6.2 A C  SUPPLY SENSE TES'I' 

1. Rc~nno\~e U701 antl connect a IUk ohm resis- 
tor from X701, pin 24 to +5V DC.  

2 .  Sct gcneratur to receive frequclicy ~notlu- 
lntetl with 1 kHz at 57 kIIz ilcviation. 2. Apply a 60 Hz, 10V RMS signal at J701, 

pin 9. 
3. Set generator outpul to 0.35 pV. 'l'lnc 

STNr\DI>II< slioultl indicate 12 dl3 or 
grcat cr. 

3. X701, pin 24 slnoultl measure less than 0.7V 
DC.  
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4. Reinow the signal 

5.  X701, pin 24 should measure > +4.5V D C .  

6.6.3 POWER SUPPLY SENSE TEST 

Remove U701 and connect a 10k oh111 resis- 
tor from X701, pin 28 to +5V DC.  

Reduce voltage at J710, pin 17 to 11 .W D C .  

X701, pin 28 should measure <0.7V D C .  

Reducc voltage at J701, pin 17 to 10V D C .  

X701, pin 28 should measure > +4.W DC.  

6.6.4 RESET CIRCUIT TEST 

1. Reduce voltage at 5701, pin 17 until the 
voltage at U707, pin 2 is 4.75V D C .  

2. U728, pin 1 should measure <0.7V D C .  

3. Ground the cathodc of CR714. 

4. U702, pin 8 sl~ould measure <0.7V IIC. 

5.  llemove ground at CR714 and reduce voltage 
at 5701, pin 17 until voltage at U707, pin 2 
is +4.6V UC. 

6. U72S, pin 1 should measure > +4V D C .  
U702, pi11 8 should measure > +3.W D C .  
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SECTION 7 
PARTS LIST 

SYMBOL PART 
NUMBER DESCRIPTION NUMBER 

CRlOlO REPEATER 
PART NO. 242-1010-111 (450-488 MHz) 

242- 1010-121 (488-512 MHz) 

A 000 Exciter (450-488 MHz) 023- 1010- 120 
A 000 Exciter (488-512 MHz) 023- 1010- 122 
A 000 Logic drawer top cover assem 023-1010-198 
A 000 100 watt power amplifier 023- 1010-200 
A 000 35A power supply 60 Hz 023- 1010-350 
A 000 Wire harness 023- 1010-400 
A 000 BNC-N RG-400 cable 023- 1010-460 
A 000 Receiver (450-485 MHz) 023 - 1010- 531 
A 000 Receiver (488-512 MHz) 023- 1010-532 
A 000 Logic drawer 023- 1010-700 
A 000 43 inch cabinet 022-3524-004 
A OM) Slide assembly 023- 4406-701 

CIIo()O Top and bottoin covers 017-2197-041 

IIW000 13acking plate 
1-1 WOOO # 10 U- t ypc specd nut ZI'S 
IIW000 3/16 inch cable clamp 
IIWOOO Aclhesivc mount cable clamp 
I IWoOO 4-40 x .250 panhead phi1 IT 
IlWOOO 6-32 5/16 inch panhead 1-1' 
II WOOO # 10 panhead 1311il CE'S 
11 WOOO #4 w;~shcr NPl3 
I1 WOO0 ff 10 flat washer 

MPOOO Exciler lop coves (exciter) 017-2205- 140 
M1'000 Anli-skid pad 018- 1117-001 
h41'000 Clip for 1/4 turn drwr fastencr537-4003-001 
h41'000 Flcxiblc grommet 574-OOOI-025 

Y 000 2 1'1'R.I 'I'ransnli t TCXO 5 18-24xx-xxx 
Y 000 2 1'1'h.I Rcccive TCXO 518-54xx- xxx 

SYMBOL PART 
N URI B ER 1)ISSCIUPTION NURIBISR 

EXCITER DRAWER 
PART NO. 023- 1010- 120 (450-488 MHz) 

023- 1010- 122 (498-512 MHz) 

A 002 Local/Reinote switch assembly 023- 1010- 135 
A 003 Microphone conncctor assem 023-1010-140 
A 004 Trailsinit LED assembly 023- 1010- 150 
A 005 Rear coilnector assembly 023- 1010- 160 
A 006 1ZF output cablc assembly 023-1010-170 
A 013 Back panel assembly 023- 1010- 196 
A 180 Exciter voltage control assem 023-1010-150 

C 100 .1 1 8  5°/~ 63V poly 
C 101 .006S pF 5°/~ 63V poly 
C 102 .1 pF +5O/u 63V poly 
C 103 .01 pF ~ O / O  63V poly 
C 104 -01 pF d O / o  63V poly 
C 105 .01 pF 5 %  63V poly 
C 106 .01 pF 5 %  63V poly 
C 107 .0047 1 8  ~ Y O  63V poly 
C 108 470 p F  t10% Y5P ax cerm 
C 109 .0047 pF 55% 62V p l y  
C 110 .001 yF I C - ~ " ~  63V poly 
C 111 2.2 yF 90°/o 35V dip 
C 112 6.8 pF 9 0 %  35V dip 
C 113 100 pF ~5"/0 P350 ax ccrm 
C 114 .1 pI? 6 %  63V poly 
C 119 .1 yF  YO 63V poly 
C 200 33 p F  ~ 5 % ,  NI'O ax cerm 
C 201 100 pF 5 %  B 5 0  ax ccrm 
C 202 .00 1 pI? 50'% Y51' ax cerm 
C 203 33 pF ~ 5 %  NI'O ax cerln 
C 204 6. S pE: +.2OC% 35V clip 
C 205 33 pF ~ 5 %  NI'O ax cerm 
C 206 100 pF 5 ' % ,  P350 ax cerin 
C 207 120 pF 5 %  P350 ax ccrm 
C 208 .047 yE: +20% 16V Y5S disc 
C 209 .001 [IT: t?O% Y5I' ax cerm 
C 210 120 pP ~ 5 %  P350 ax cerm 
C 211 .047 pF t20'1/0 16V Y5S disc 
C 212 .001 yF 5 0 % )  Y5l' ax ccrm 
C 213 33 pF *<'%I NI'O ax cerm 
C 214 .001 p1: 50% Y5l' ax ccrm 
C 215 33 pF ~i%, N1'0 ax cerm 
C 300 270 pF +lO%I Y5I' ax cerm 210-3527-271 
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SYMBOL 
NUMBER DESCRIPTION 

C 301 270 pF t10% Y5P ax cerin 
C 302 47 pP 5 %  NPO ax cerin 
C 303 .1 pF ~ 5 %  63V poly 
C 304 .O1 pF 3 0 %  Y5R 'xi cerm 
C 305 .O1 pF 5 0 %  Y5R ar; cerm 
C 306 .001 p.1: t30?0 Y5P 'xi cerm 
C 307 .O1 pF 5.30% Y5It 'xi cernl 
C 308 22 pF 5"/0 NPO ar; cerm 
C 309 1.5 pF 5 0 % )  P350 'xi cerin 
C 310 27 pF 5 %  NPO ar; cerm 
C 311 1.5 pF 520% P350 ar; cerm 
C 312 33 pF 5"/0 NPO ax cerin 
C 313 33 pF 5"/0 NPO ax cerm 
C 314 .O1 pF 5 0 %  Y5R 'xi cerm 
C 315 4.7 pF +10% NI'O ,xi cerin 
C 316 470 pF t10% Y51' ,xi cerm 
C 317 ,001 CLI? 5 0 %  Y5P ax cerin 
C 318 .001 pF t30U/o Y5P ax cerin 
C 319 12 pF 5 %  NPO 'ax cerin 
C 320 2.7 pF t10"/0 P350 'xi cerin 
C 321 27 pF %iO/o NPO ax cerm 
C 322 16 pF 5"/0 NPO ax cerm 
C 323 .O1 111: t30°L, Y5R 'xi cerm 
C 324 2.2 pF k10% NI'O ax cerm 
C 325 100 pF i5% 1'350 ,xi cerm 
C 326 100 ~ L F  I6V axial low temp 
C 327 100 pF 5 %  1'350 ax cernl 
C 328 5.6 pF +lOOL, Nl'O ax cerin 
C 329 1 pF 5?0'/0 1'350 'xi cerm 
C 330 12 pF 55% NPO ax cerm 
C 331 12 pF 5"/0 NPO ax cerm 
C 332 16 pF tiO/o NPO ilx cerm 
C 333 47 pl-' NPO lu; cerm 
C 331 2.2 pF ?10% NI'O ax term 

C 335 470 pF t10% YSI' ax cerm 
C 336 .33 pF %iO/o i00V coinp 
C 337 .O1 pF Y5It xi cernl 
C 338 100 pF 5% 1'350 ,xi cerm 
C 339 3.9 pF 210% P350 ax cernl 
C 340 .O1 pF 5 0 % )  Y5It xi term 

C 341 33 pF 5 %  NPO ax ccrm 
C 312 . O 1  CLF ?3O0/o Y5R 'xi cerin 
C 343 .001 pF 5 0 %  Y5P ax cerin 
C 344 6.8 p17 5 0 %  35V dip 
C 345 24 pF 5 %  NPO ax cerin 
C 346 16 pF 5 %  NPO 'ax ccrin 
C 347 4.7 pF +10% NPO 'xi cerin 
C 34s 33 pF 250V inini mica 

PARTS LIST [Continued] 

PART 
NUMBER 

510-3527-271 
510-3514-470 
510- 1033- 101 
510-3528- 103 
510-3528- 103 
510-3527-102 
510-3528- 103 
510-3514-220 
510-3512- 159 
510-3514-270 
510-3512- 1.59 
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- lO3 
5 10-3514-229 
5 10-3512-101 
5 10-4316-101 
5 10-3512-101 
510-3514-569 
510-3512-109 
510-3514- 120 
5 10-3514- 120 
5 10-3514- 160 
5 10-3514-470 
510-3511-229 
510-3527-471 
5 10-9502-338 
510-3528- lO3 
5 LO-3512- 101 
510-3512-399 
5 10-3528- 103 
5 10-3514-330 
510-3528- lO3 
510-3527- 102 
510-2245-689 
510-3514-210 
510-3514-160 
510-3514-479 
510-0020- 330 

SYMBOL 
NUMBER DESCRIPTION 

27 pF 250V mini mica 
(450-488 MHz) 
43 pF 250V mini mica 
(488-512 MHz) 
68 pF 250V nlini mica 
.1 !IF 5'/0 63V poly 
.001 CLF 530% Y5P a>; ccrin 
33 pF 5% NPO ax cernl 
6.8 !IF 9 0 %  35V dip 
470 pF tlOO/o Y5P ax ccrnl 
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 nlica 
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 !IF 530% Y51' ax cerm 
.1 pF ~ 5 %  63V poly 
6.8 pF 220% 35V dip 
33 pF 5% NPO ax cerill 
,001 pF 5 0 %  Y5P 'ax cerin 
.O1 cIF 530% Y5R ax cerill 
72 pF 100V mica self align 
6.8 pF 9 0 %  35V dip 
39 pF 250V mini mica 
1.9-15.7 pF air var- 
.001 pF 530% Y5I' ax cernl 
33 pF L~O/O NPO ax term 

33 pF 5 %  NPO ax cerln 
6.8 pJ3 220% 35V dip 
.1 pF 5"/0 63V poly 
2.2 1112 9 0 %  35V dip 
,001 pF 530%) Y51' ar; cernl 
47 pF 520% 20V clipped 
100 pF 5% 1'350 ax cerm 
(488-512 MHz) 
.1 CLF e 0 %  25V Z5U cxii;d 

CR.lOO Si diode 3.N4448 
CR.lO.1 Si diode IN4448 
CR102 2.4 volt 1W zener 



SYMUOI, 
NUMBER DESCRIPTION 

CR103 2.4 volt 1W Zener 
CR104 Si tliotle IN4338 
CR105 Si tliotle 1N3448 
CR106 Si diode IN4438 
CR107 Si diode IN4448 
CRl08 5.1 5 %  1W Zener 
CR200 12V ~ 5 %  1W zener 
CR30() Si diode IN3338 
CR301 Si tliotle IN4348 
CR302 13C diode IN5711 

EPOOl TO-39 spacer 
E1'002 .03 teflon tubing 
EP200 Ferrite bead 
EY201 Ferrite bead 
E1'202 Ferrite bead 
EI'300 Ferrile bead 
EI'301 Ferrite bead 
EI'302 . 14 x .I3 f erri te bead 
EP304 .JJ x .13 ferrite bead 
E1'305 Ferri tc bead 
EI'306 318 in. coil shield 
EI'307 318 in. coil shield 
C1'308 318 in. coil shield 
E1'309 318 in. coil shield 
El310 3/S in. coil shield 
EP311 315 in. coil shield 
C1'312 318 in. coil shield 
E1'313 TO-92 transistor shield 
1: 1 ~ ~ 3  .XL F'crrite bead 

11'333 .I38 x .24l ferrite bead 
(48s-512 M I ~ z )  

E1'334 .I35 x .24l ferrite bead 
(-188-5 12 Mllz) 

E1'399 311 6 lieat shrink tubing 

11W001 6-32 ph taplite 114 
llW002 Nut 4-40 x .094 NI'B 

PARTS LIST [Continued] 

PART 
NUMBER 

523- 2505- 239 
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- l50-014 

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 
578-00()2-001 
578-O(K)2-001 
575-0002-001 
578-0004-001 
517-2502-007 
517-2002-002 

517-2002-002 

042- (124 1 - 554 

575 - 0606-008 
560-2104-008 

IIWOO3 4-40 inacli panhead ZPS phi1 575- 1604-010 
1-1W0046-32 phi1 taptitc 5/16 575-0606-010 
lIWOO5 Nut 8-32 x .OW N1'13 560-2108-008 
11W010 #4 sl~akel~roof'  washer 596- 1104 - 008 
HWOll Scl-eu' 5-32 panl~ead CYS phi1 575-0608-012 
f 1W012 # S  flathead phi1 IZPS 'IT 575-9079-010 
IIW013 I ,ocknaslier i i i t  10 x .OX? NI'B 506-2110-012 
11WO14 Nut 10-32 x .375 CI'S 560- 1110-012 
I-1WO15 Socket L13) panel inoun t 550-OOMI- 100 
HWO16 6-32 n1ac11 pnnl~eatl ZI'S phi1 575-1606-016 
11W309 Nut tcmioii lock CPS 560- 1810-022 

PARTS LIST 

SYMBOL PART 
NUMBER DESCRIPTION NUMBER 

HW310 Set screw 10-32 hex NPB 575-9059-032 
FIW311 Nut 6-32 x .078 NPB 560-2106-008 
HW3l2 6-32 panhead taptite 5/16 575-0606-010 
HW313 Lockwasher in t 6 x .Ol8 NPB 596-2106-409 
HW314 4-40 inach panhead ZPS phi1 575-1604-008 

Red tip jack, vert .O80 105-2202-201 
Red tip jack, vert .080 105-2202-201 
Red tip jack, vert .OSO 105-2202-201 
5-pin inale connector 515-9031-035 

.22- .37 pH inductor violet 542-1006-117 

.22- .37 pH inductor violet 542-1006-117 

.22- .37 pH inductor violet 542-1006-117 
R F  choke space wound brown 542-1012-111 
R F  choke space wound violet 542-1012-113 
1.5 T coil 26 AWG 
3.5 T coil 26 AWG 
R F  choke 
4.25T helical inductor w/tap 
(450-48s MHz) 
4T helical inductor n7/tap 
(488-512 MHz) 
4.25T helical inductor 
(450-488 MHz) 
4T helical inductor 
(388-512 MHz) 
4.25T helical induct or w/tap 
(450-488 MHz) 
4T helical inductor w/tap 
(488-512 MHz) 
2.5T ferrite choke 
2.51' ferrite choke 
U H F  RF choke 
2.51' ferrite choke 
U H F  l i F  choke 
6.8 111-1 tlO% RF choke 

M1'001 Knob .625 long 
M1'008 1/3 turn fastener bail type 
M1'009 Retainer for MI'S 
MY011 Front panel 
M1'012 Handle 
M1'014 Drawer rail, left 
M1'015 Guide pin 
MPOl6 Drawer-rail, right 
MPOlS Drawer right side 
M1'019 Heat pipe 
MI'020 Heat sink 
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SYMBOL PART 
NUMBER DESCRIPTION NUMBER 

MP300 Casting 015-0901-020 
MP301 Heat sink TO-39-5 539-0002-024 
MP302 Heat sink TO-220 solder tab 539-0009-100 
MP303 Heat sink support 017-2207-005 

PC300 1'C Board 035- 1010- 100 

Q 200 Si NPN Sen purp 2N3904 
Q 201 Si PNP SOV 7A TO-220 
Q 207 Si PNP SOV 7A TO-220 
Q 300 Si NI'N VHFIUHF amp/osc 
Q 301 Si NPN VHFIUHF ainp/osc 
Q 302 Si NPN MRF-571 
Q 303 Si NPN MRF-571 
Q 303 NPN ined pwr R F  MRF-581 
Q 305 2W 512 MHz TO-39 
Q 306 5W NPN U H F  stud mount 
Q 307 20W U H F  alnp 

10k ohm 5 %  1/4W C F  
270k ohin kj0/0 1/4W C F  
220k ohm 25% 1/4W C F  
6SOO ohm 5 O / o  1/4W C F  
15k ohnl ~ O / O  1/4W C F  
56k ohm 5 %  1/4W C F  
S2k ohm 5 %  1/4W C F  
3% 011111 25% 1/4W C F  
150k ohm 5 %  1/4W CE' 
22k 011111 5 %  1/4W C F  
3.3k ohm 5 %  1/4W C F  
10k ohm +5%, 1/4W C F  
100k ohun It-570 1/4W C F  
150k ohm t i %  1/4W C F  
150k ohm k5'/0 1/4W C F  
22k ohm 25% 1/4W C F  
100k ohm t?% 1/4W C F  
10k ohm l/8W PC trim pot 
6Sk ohm ~ 5 %  1/4W C F  
10k ohm 55% 1/4W C F  
6Sk ohm +-';%, 1/4W C F  
10k 011111 ~ 5 % "  1/4W C F  
10k 011111 +';%I 1/4W C F  
27k 011111 5% 1/4W C F  
1SOk ohm 25% 1/4W C F  
82k ohm 25% 1/4W C F  
S2k ohm  YO 1/4W C F  
S2k 011111 k i O / O  1/4W C F  
lk  ohm 9 %  1/4W C F  
Zero 011111 resistor 

SYMBOL PART 
NUMBER DESCRIPTION NUMBER 

Zero ohm resistor 569-0500-001 
100k ohm 5 %  1/4W C F  569-0513-104 
l k  ohm 5 %  1/4W C F  569-0513-102 
12k olm 5 %  1/4W C F  569-0513-123 
50k ohm 118 W PC trim pot 562-0004-503 
5.6k ohm 5 %  1/4W C F  
12. l k  ohm &lo/" 1/SW MF 
l . l k  ohm +lo/" 1/SW MF 
100k ohm 5 %  1/4W C F  
470k 011111 5 %  1/4W C F  
10k ohm 5 %  1/4W C F  
33 ohm +10% 1/2W C C  
47k 011111 5 %  1/4W C F  
l k  ohm 5 %  1/4W C F  
680 ohm 5 %  1/4W C F  
l k  011111 5 %  1/4W C F  
l k  ohm 5 %  1/4W C F  
l k  ohm 6 %  1/4W C F  
470 ohm 5 %  1/4W C F  
5.lk ohm 5 %  1/4W C F  
10 ohm 5 %  1/4W C F  
110 ohm 5 %  1/4W C F  
110 011111 5 %  1/4W C F  
4.3k ohm 5 %  1/4W C F  
l k  ohm 5'/0 1/4W C F  
100 ohm 1/4W C F  
10k 011111 5 %  1/4W C F  
10k 011111 5 %  1/4W C F  
22 ohm d o h  1/4W C F  
4.7k 011111 5 %  1/4W C F  
680 olm d %  1/4W C F  
110 ohm d'% 1/4W C F  
4.7k 011111 +';% 1/4W C F  
820 ohm 5 %  1/4W C F  
110 011111 1/4W C F  
10k 011111 5 %  ll4W C F  
l k  ohm 6 %  1/4W C F  
3.6k ohm 5 %  1/4W C F  
22 ohm 5 %  1/4W C F  
47 ohm ItF'% ll4W C F  
22 011111 5% 1/4W C F  
680 ohm 1/4W C F  
47 011111 ~ 5 %  1/4w cf:  
10 011111 3?4 1/4W C F  
100 011111 fi';/O 1/4W C F  
6800 ohm ~ ' %  1/4W C F  
22 ol~m S!~I 114W C F  
56 011111 S!! 1/4W C F  
100 ohm 5% 1/4W C F  
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R 400 470 ohm fiO/o 1/4W C F  569-0513-471 

R?200 Thermistor 569-3001-001 

1' 300 RF transformer valox green 592-5022-109 
'1' 301 RF transforiner valox violet 592-5022-110 

U 100 Quad Op/Amp 3303 545-2020- 003 
U 101 Quad Op/Amp 3303 545-2020-003 
U 200 Op/Amp CA3160S 544-2015-001 
U 300 Adj reg 1'0-220 LM2931'1' 544-2003-043 

LOCAIJKEMOTE SWITCH 
PART NO. 023- 1010- 135 

EI'135 3/32 heat shrink tubing 042-0231-552 
IT136 3/32 heat shrink tubing 042-0241-552 
EY137 3/32 heat shrink tubing 042-0231-552 
EI'13S 3/32 heat shrink tubing 042-0241-552 

ML135 3" cable tie, nylon 574-9003-004 

PARTS LIST 

SYMBOL PART 
NUMBER DESCRIPTION NUMBER 

EP400 3/32 heat shrink tubing 042- 0241 - 552 

HW400 Socket LED panel mount 550-0006-100 

W 400 22 AWG prebonded 597-7032-209 
W 401 22 AWG prebonded 597-7032-209 

EXCITER REAR CONNECTOR 
PART NO. 023- 1010- 160 

C 161 470 p F  5% NPO 1206 chip 
C 162 470 p F  5% NPO 1206 chip 
C 164 470 p F  5% NPO 1206 chip 
C 165 470 pF 5% NPO 1206 chip 
C 166 470 p F  5% Nl'O 1206 chip 
C 167 470 p F  5% NPO 3.206 chip 
C 168 470 p F  5% NPO 3.206 chip 
C 170 470 p F  5% Nl'O 1206 chip 

EPl60 .I38 x .231 ferrite bead 517-2002-002 
E13161 .03 Teflon tubing 058-0053-510 
EP162 .03 Teflon tubing 058-0053-510 

S 135 Switch 5S3-2036-007 
PC160 PC board connector filter 035- 1010-110 

W 135 26 AWG wire 
W 136 26 AWG wire 
W 137 26 AWG wire 
W 1.38 26 AWG wire 

MICKOI'HONE CONNECTOR 
PART NO. 023-1010-140 

A 140 Microphone connector 117-5205- 102 

EI'140 3/32 heat shrink tubing 042 - 0241 - 552 
EI'141 3/32 heat shrink tubing 042 - 0241 - 552 
E1'142 3/32 heat shrink tubing 042-0241-552 

W 141 22 AWG preboniletl 597-7032-209 
W 142 22 AWG prebondcd 597- 7032-209 
W 143 22 AWG preboncled 597- 7032-209 

TRANSMIT 1,ED 
PART NO. 023-1010-150 

ClU00 Red LED 'I' 1 314 pkg 549-4001-001 

F 160 7 A axial fuse 534-0W)-070 

HWl60 PC mount baillock htlwr kit 537-9055-(K)6 

J 160 Ribbon rcyt 14-pin str I'C 515-7141-101 

W 161 22 AWG prebontletl 
W 162 22 AWG prebontletl 
W 163 22 AWG prebontletl 
W 164 22 AWG prebontlecl 
W 165 22 AWG prebonclecl 
W 166 22 AWG preboncled 
W 168 22 AWG preboncled 
W 170 22 AWG prebontled 

RF OUTPUT CABLE 
PART NO. 023-1010-170 

151'170 114 heat shrink tubing 042- 023 1 - 555 

J 170 Conneclor BNC panel mount 515-?006-004 

W 170 Double shielded RG-316lU 597-3002-011 
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SYMBOL PART 
NUMBER DESCRIPTION NUMBER 

EXCITER VOLTAGE CONTROL 
PART NO. 023- 1010- 180 

C 001 .O1 pF 210% X7R chip 510-3606- 103 
C 002 47 pF 16V SMD tantalum 510-2625-470 
C 003 47 pF 16V SMD tantalum 510-2625-470 

CROOl 4.7V Zener diode SOT-23 523-2016-479 

HW003 4-40 illachin panhead ZPS 575- 1W-008 
HWOlO #4 shakeproof washer 596- 1103-008 

MPOOl 114" hex brass MIF spacer 312-7473-008 

P 001 3-pin single row post header 515-9031-473 

PC001 PC board 035- 1010- 180 

Q 001 Si PNP low noise SOT-23 576-0003-657 
Q 002 Si NPN low noise SOT-23 576-0003-658 

1.8k 011111 S!h 1206 SMD 
l k  ohm 9 %  1206 SMD 
1.8k ohm 5 %  1206 SMD 
3.3k ohm 5 %  1206 SMD 
5k ohm si i l~le turn trimmer 
l k  ohm 9 %  1206 SMD 
1.3k ohm 5 %  1206 SMD 
1.3k ohm 9 %  1206 SMD 

LOGIC DRAWER 
PART NO. 023- 1010-700 

A 702 Rear coilnector asseinbly 023- 1010-780 
A 704 Display front panel assembly 023- 1010-779 
A 705 CWID assembly 023- 1010-740 
A 711 Drawer back panel assembly 023- 1010- 193 

.Ol8 pF 9 %  63V polyester 

.OOl8 pF 9 %  63V polyester 

.039 pF 9 %  63V polyester 

.001 pF 9 %  63V polyester 
-0'82 pF 9 %  63V polyester 
.22 pF 9 %  63V polyester 
.22 pF 5 %  63V polyester 
.22 pF 9 %  63V polyester 

SYMBOL 
NUMBER DESCRIPTION 

.22 !LF 9 %  63V polyester 

.22 j.cF 9 %  63V polyester 

.22 p.J? ~ 5 %  63V polyester 

.22 pJ? 5 %  63V polyester 

.22 p.F 5 %  63V polyester 

.033 p.F 5 %  63V polyester 

.0056 p.F 5 %  63V polyester 

.68 pF 210% 100V polyester 

.01 p.F 5 %  63V polyester 
1 pF 5100/0 100V polyester 
1 pF 510% 35V submin 
1 pF 1~_10'/o 35V submin 
.022 p.F 5 %  63V polyester 
1 -~100/0 35V submin 
6.8 pF 9 0 %  35V dipped 
.015 plT 5 %  63V polyester 
.0056 5 %  63V polyester 
.039 5 %  63V polyester 
.0022 p.F 5 %  63V polyester 
.Ol8 pF 5 %  63V polyester 
.039 p.F 5 %  63V polyester 
.001 p.J? 9 %  63V polyester 
.082 p.J? 5% 63V polyester 
15 +lo% 15V subinin 
15 pF ~ 5 %  N750 axial cerain 
62 pF 5'/0 N750 'axial ceram 
62 pF ~ 5 %  N750 axial ceram 
.1 pF axial ceranlic 
. I  p.F axial ceramic 
.I pF axial ceramic 
.I pF axial ceramic 
.33 pF 5 %  63V polyester 
470 pF 16V radial low temp 
.O1 pF ~ 5 %  63V polyester 
.001 pF 5 %  NPO 'axial 
1 pF 210% 100V polyester 
100 p.F 16V radial low temp 
1 pF 510% 35V submin 
1 5100/o 35V submin 
.0047 pF 5 %  63V polyester 
.0047 pF ~ 5 %  63V polyester 
.1 pF axial ceranlic 
6.8 9 0 %  35V dipped 
1 [LF 510% 35V submin 
1 pF ?lo% 35V submin 
.0018 pF 5 %  63V polyester 
.0027 pF 5 %  63V polyester 
.33 pF ~ 5 %  63V polyester 
.1 pF axial ceramic 
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SYMI%OI, 
NUR.1 BER DESCRIPTION 

.1 pF 5'/0 63V polyester 

.1 pF fiO/~ 63V polyester 

.1 pF 'axial ceramic 

.1 pF 'axial cerainic 

.O1  pF +F% 63V polyester 

. O 1  pF ?SO/~ 63V polyester 

.033 yF ~ 5 %  63V polyester 

.0047 pF 5% 63V polyester 

.022 yF 55% 63V polyester 
-01 pF fiO/~ 63V polyester 
.047 pF 55% 63V polyester 
.006S pF 5% 63V polyester 
-1 pF 'axial cerainic 
. O 1  pF fi')/~ 63V polyester 
.1 pF 'axial cerailiic 

PART 
NUMBER 

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- 1032-682 
510-3554-104 
510- 1033-103 
510-3554- 104 

100 pF 55% N750 'axial ceram 510-3521-101 
10 CLF 25V radial aluminum 510-4125-100 
1 pF +lo% 35V subillin 510-2575- 10!9 

Si diode 1N444S 
Si diode IN4448 
Si cliode IN4448 
Si diotle IN4448 
Si tliode 1N44JS 
Si cliode IN4448 
Si diode IN4448 
Si diode 1NJ448 
Si tliode IN4448 
Si tliode IN4448 
Si diode IN1448 
Si diode 1N444S 
Si diode 1NJJ4S 
Si diode 1NJ44S 
2.7V 400 i11W Zener 
Si diodc 1N41JS 
Si cliode 1N4418 

Crystal pin insulator 01s-1080-001 
Ternlinal l>lock 586- 2 0 4 -  005 
l'herillal -film washer 1'0-220 574-5005-005 

HW013 4-40 pan head ZPS philips 
HW703 8-32 pail head CPS philips 
I-IW7015-32 pan head CPS philips 
HW705 8-32 flat head UZPS t apt i te 
HW7066-32 pan head 1/J" taptite 
HWXV 4-40 pan licnd ZPS philips 
EIW7OS Slip hinge, male NI'B 
HW709 4- 40 pan head CPS philips 

SYhIBOL 
NUMBER DISSCKII'TION 

HW7104-40 pan head philips 
EIW712 #4 x .046 shoulder nrashcr 

Drawer side 
Drawer rig11 t side 
Drawer rail, right side 
Guide pin 
Drawer rail, left side 
Colinector cover 
Flexible groinnlet 
Flexible groiiiinet 
1/4" hex brass M/F spacer 

Label "Repeater Logic" 

14-pin straight header 
4-pin PC lilt wafer 

PC board 

I' AKI' 
NUR4 BER 

Si PNP 50 MHz amp TO-92 376-0003-017 
NPN gel1 p u p  2N3904 
NPN gel1 purp 2N3904 

10k 011111 5% 114W C F  
10k ohm 5% 1/JW CF 
127k olim ?1%0 1/8W M F  
127k ohnl 21% 1/SW M F  
127k ohm +l0/0 1/SW MF 
S2.5k ohin +I O/O l/SW MI7 
82.5k 011111 tlO/o 1/8W MI7 
10k o l m  5% 1/JW CF 
390k ohnl ~ 5 %  1/JW C:F 
10k o11m 5% 1/JW (21: 
27k 011111 5% l/JW CF 
2.2k 011111 5% 1/4W CI*' 
18k o l m  5% l/4W C:F 
1.82k olim +lo% l/SW MI7 
2.67k ohin tl0/o 1/SW MI7 
301 ohm 21% l/SW MI: 
37.4k 011111 +lO/o l/SW MF 
75k ohm ?lYo 1/SW MF 
24.91; ohm 21% l/SW MI: 
4.7k o l ~ m  tiO/o 1/4W MF 
4.7k 011111 5% 1/4W MP 
390k ohm 5% 1/JW CI: 
100k 011111 5'%) l/4W CI: 
l k  ohm fi% 1/4W CI: 
226k olim +I% 1/8W MI; 
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SYMBOL 
NUMBER DESCRIPTION 

R 727 2.1% ohm +I% l/SW MF 
R 728 158k ohin t1% 1/SW M F  
R 729 15.Sk ohm +I% 1/8W MF 
R 730 10k ohm 5 %  1/4W C F  
R 731 10.7k ohm ?I% l/SW MF 
R 732 390k ohm 9 %  1/4W C F  
R 733 9.31k ohm +I% l/SW MF 
R 734 20k ohm tl0/0 1/SW MF 
R 735 51k ohm 5 %  1/4W C F  
R 736 20k ohm trim pot 
R 737 3k ohm 9 %  1/4W C F  
R 738 100k ohm 6 %  1/4W C F  
R 739 l k  ohm fiO/o 1/4W C F  
R 740 100k ohm 9 %  1/4W CF 
R 741 51k ohm 5j0/o 1/4W C F  
R 742 5lk ohm 5 %  1/4W C F  
R 743 5lk ohm 5 %  1/4W C F  
R 744 51k 011111 3 %  1/4W C F  
R 745 5lk ohm 5 %  1/4W C F  
R 746 l k  ohm +I% 1/SW MF 

PART 
NURIBER 

569-0520-333 
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 

R 747 100k ohm single turn cer trim 562-0112-104 
127k ohm t l %  1/SW MF 
127k ohm tlo/o 1/SW MF 
121k ohm 21% 1/SW MF 
82.5k ohm +1% 1/SW MF 
8 2 3  ohm +l0/0 l/SW M F  
1M oh111 ?l0/o 1/SW MF 
l00k ohm 5 %  1/4W C F  
l00k ohm 5 %  1/4W C F  
680k ohm 5% 1/4W CF 
30M ohm 6 %  1/4W C F  
l k  011111 tlO/o 1/SW MF 
10k ohm 5"/0 1/4W C F  
10k ohin 5 %  1/4W C F  
10k ohm 5 %  1/4W C F  
10k ohm 5 %  1/4W C F  
15Ok oh111 +1% 1/SW MF 
150k ohm +1% 1/SW MF 
150k ohm tl70 1/8W MF 
150k ohm +I O/O I/SW M F  
150k ohm 21% l/SW MF 
15Ok ohm tlO/o l/SW MF 
150k ohin t1% 1/SW MF 
150k ohm +lO/o l/SW M F  
150k ohin +I% 1/SW MI.' 
150k ohm 21% l/SW MF 
73k ohm +I% l/SW MF 
7% ohm 21% 1/SW MF 
75k ohin +lO/o l/SW MF 

SY RlBOL 
NUMBER DESCKIPTION 

R 776 75k ohm +I% l/SW MF 
R 777 75k oh111 tlO/o l/SW MF 
R 778 75k ohm +I% 1/8W MF 
R 779 75k ohm +I% 1/SW MF 
R 780 10k ohm 5 %  1/4W C F  
R 781 100 ohm 5 %  1/4W C F  
R 782 10k ohm 5 %  1/4W C F  
R 783 10k ohm +I% l/SW MF 
R 7S4 8.2% ohin 51% 1/SW MF 
R 785 68k ohm 5 %  1/4W C F  
R 786 4.3k ohm 5 %  1/4W C F  
R 787 6.9Sk ohm +I% 1/SW MF 
R 788 10k ohm +I% 1/SW MF 
R 789 l k  ohm 6 %  1/4W C F  
R 790 100 ohm 5 %  1/4W C F  
R 791 IOk ohin 5 %  1/4W C F  
R 792 10k ohm 5 %  1/4W C F  
R 793 10k ohm 5 %  1/4W C F  
R 794 432k olim +I% 1/SW MF 
R 795 l00k ohm 5 %  1/4W C F  
R 796 10k ohm 5 %  1/4W C F  
R 797 100k ohm 5 %  1/4W C F  
R 798 10k ohm +I% 1/SW MF 
R 799 l k  ohm 5 %  1/4W C F  
R 800 6Sk ohm 5 %  1/4W C F  
R SO1 100k ohm 5 %  1/4W C F  
R SO3 10k ohm 5 %  1/4W C F  
R 862 10k ohm 5 %  1/4W C F  
R 863 7.5k oh111 ?~O/O 1/4W C F  
R 864 10k ohin 5 %  1/4W C F  
R S66 61.9k ohm +1% 1/SW MF 
R 867 61.9k ohm &I% 1/SW MF 
R 868 l k  ohm 5 %  1/4W C F  
R 869 l k  oh111 5 %  1/4W C F  
R 870 47.5k oh111 +1% 1/SW MF 
R 571 4 7 3  ohm 51% 1/SW MF 
R 875 10k ohm 5 %  1/4W C F  
R 876 10k ol1111 5 %  3/4W C F  
R 877 270k ohm 5 %  1/4W C F  
R 878 50k ohm single turn cer trim 
R 880 10k ohm 5 %  U4W C F  
R 881 100k ohm 5 %  1/4W C F  
R 882 100k ohm 6 %  1/4W C F  
R 883 47k ohm 6 %  1./4W C F  
R 886 56k ohm 5 %  1/4W C F  
R 887 56k ohm 5 %  1/4W CF 
R 890 10k 011111 6 %  3./4W C F  
R 891 13k ohm 5 %  1/4W C F  
R 892 10k ohm 55% 3./4W C F  

PART 
NUMl3ER 

569-0520-485 
569-0520-435 
569-0520-455 
569-0520-485 
569-0513- 103 
569-0513-101 
569 - 05 13 - 103 
569-0520-401 
569- 0520-389 
569 - 05 13 - 683 
569-0513-432 
569-0520-382 
569-0520-401 
569-0513- 102 
569-0513- 101 
569-05%3- 103 
569-0513- 103 
569-0513- 103 
569 - 0520- 562 
569-0513- 104 
569-0513- 103 
569-0513-104 
569-0520-401 
569-0513- 102 
569-0513-633 
569- 05 13- 104 
569-0513- 103 
569-0513-103 
569-0513-752 
569-0513-103 
569-0520-477 
569-0520-477 
569- 05 3.3- 1.02 
569-0513-102 
569-0520-466 
569- 0520-466 
569-0513- 103 
569-0513-103 
569-0513-274 
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SYMBOL PART 
NUM13ER DESCRIPTION NUMBER 

R 893 10k ol1in ~ 5 %  1/4W CF 
R 894 100k ohm 3% 1/4W CF 
R 988 100k ohm ~ 5 %  1/4W CF 
R 989 l00k ohm 5% 1/4W CF 
R 990 10k ohin 3% 1/4W CF 
R 991 100k ohm L5% 1/4W CF 
R 992 100k ohm 6% 1/4W CF 
R 998 10k ohm 3% 1/4W CF 
R 999 10k ohm ~ 5 %  1/4W CF 

RN701 100k ohm 9-resistor SIP 569-6000-002 
RN702 l00k ohm 9-resistor SIP 569-6000-002 
RN703 l00k ohin 9-resistor SIP 569-6000-002 
RN704 l00k ohm 9-resistor SIP 569-6000-002 

U 702 CMOS RAM I/O tinr SIC55 544-5001-111 
U 703 Quatl 2-input NAND 74HC00544-3764-000 
U 704 Ripple counter 74HC393 
U 705 12-bit binary counter 4040B 
U 706 32 x 8 PROM 825123/883C 
U 707 +5V regulator 7805 TO-220 
U 705 12-bit binary counter 4040B 
U 709 8-chill analog nlux/tlenlux 
U 710 I'hase lock loop 
U 711 Quatl 2-input NOR 4001 
U 712 Quacl coinparator LM2901 
U 713 J-FET op amp TLOS2CP 
U 715 Quacl op amp 3303 
U 716 Quacl op m1p 3303 
U 717 Quad op amp 3303 
U 715 Quad analog switch 4066 
U 719 Quad op ainp 3303 
U 720 IJex buffer 74C906 
U 721 Quad op amp 3303 
U 722 Dual 017 amp 3358 
U 724 Quad op amp 3303 
U 725 1'0s adj regulator LM317T 
U 727 Quatl analog switch 4016 
U 728 (12uad conlparator LM2901 
U 730 llex I~uffer 74C906 
U 731 llex buffer 74C906 
U 732 Multivibrator 731-ICE3 
U 733 Quacl 2-input OR 74HC32 

X 701 40-pin IC socket 
X 706 16-pin IC socket 

Y 701 pP crystal 12 MHz 

SYMBOL PART 
NUMBER DESCRIPTION NUMBER 

LOGIC DRAWER 
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 Green LED 
CR705 Amber LED 

DS701 Red LED 7-segnlent display 
DS702 Red LED 7-segment display 
DS703 Red LED 7-segment display 
DS704 Red LED 7-segment display 

MP050 Wear washer, black plastic 
MP702 Front panel 
MP707 Drawer handle 
MP7m 1/4 turn fastener bail type 
MP710 Retainer for MP709 
MP711 Insulator 
MP712 Display bracket 

Q 701 Si NPN gel1 purp 1'0-92 

10k ohm 5% 1/4W CF 
10k ohm 5% 1/4W CF 
10k ohin 5% 1/4W C I  
10k 011111 ~ 5 %  1/4W CF 
10k oh111 5% 1/44' CF 
10k ohm ~ O / O  1/4W CF 
10k ohin 5% 1/4W CF 
10k ohm 3% 1/4W CI: 
10k ohin 5% l/4W CF 
1.5k ohm G0/o l /4W CF 
560 ohm 5% 1/4W CF 
560 ohm i50/~ 1/4W CF 
560 011111 1/4W CF 
560 ohm l / JW CF 
560 ohm ~ 5 %  l/4W CF 
560 oh111 ~ z ~ O / O  114W CF 
560 oh111 lI4W CF 
560 ohm fiO/~ 1IJW CF 
560 ohm 5°/~ 1/4W CF 
560 ohm 5'% 114W CF 
5al 011111 5 5 %  lI4W CF 
560 ohm ~ O / O  114W CF 
560 011111 ~ ' / o  114W CF 
560 ohm dolo lI4W CF 



PARTS LIST 

SYMBOL 
NUMBER DESCRIPTION 

R 729 560 011111 6 %  1/4W C F  
R 730 560 ohill t 5% 1/4W C F  
R 731 560 ohm 6 %  1/4W C F  
R 732 560 oh111 6 %  1/4W C F  
R 733 560 ohm 6 %  1/4W C F  
R 734 560 ohm 6 %  1/4W C F  
R 735 560 ohm 5 %  1/4W C F  
R 736 560 ohm 5% 1/4W C F  
R 737 560 ohin 5 %  1/4W C F  
R 738 560 ohm 5 %  1/4W C F  
R 739 560 ohm 6 %  1/4W C F  
R 730 560 ohm 5 %  1/4W C F  
R 741 560 ohin 6 %  1/4W C F  
R 742 560 ohm 6 %  1/4W C F  
R 733 560 ohill 5 %  1/4W C F  
R 745 560 ohm 6 %  1/4W C F  
R 736 560 ohin 6 %  1/4W C F  

S 701 Keyboard 

PARTS LIST [Continued] 

PART 
NUMBER 

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 
569-0513-561 
569-0513-561 
569-0513-561 

583-9501-002 
S 702 On-None-Mom tosgle switch 583-(K106-010 
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 S tlecotler/mux 741-IC13S 544-3764-138 
U 705 Decoder driver 14511 544-3014-511 
U 706 Quad analog switch 4066 544-3014-066 

X 703 Single row c,o1111 PC int 515-7010-207 

100 WATT POWER AMPLIFIEII 
PART NO. 023- 1010-200 

A 400 Filter power pick off assembly 023-1010-300 
A 402 100W PA R F  cable assembly 023-1010-230 
A 403 Rear connector assembly 023- 1010-210 

10 p F  W% N750 ax cerm 
220 p F  +lo% Y5I' 'ax cerm 
33 p F  5% 50 V NPO disc 
.1 pF 210% Y5R 50V submin 
47 pF 25V radial alum 
4 p F  25 V mini inica 
5 p F  250V mini mica 
39 pF 250V mini inica 
33 pF 250V mini mica 
33 p F  250V inini mica 

SYMBOL PART 
NUMBER DESCRIPTION NUMBER 

C 411 39 p F  250V mini inica 510-0019-390 
C 412 39 p F  250V il~ini mica 510-0019-390 
C 413 39 pF 250V inini inica 510-0019-390 
C 414 12 p F  250V i l ~ i i ~ i  inica 510-0019-120 
C 415 8 p F  250V inini inica 510-0019-SO 
C 416 4 p F  250V inini inica 510-0019-4O!J 
C 417 47 pF 250V inini inica 510-0019-470 
C 418 43 p F  250V mini inica 510-0019-430 
C 419 43 pF 250V mini inica 510-0019-430 
C 420 43 pF 250V inini inica 510-0019-430 
C 421 43 pF 250V inini mica 510-0019-430 
C 422 47 p F  2230V inini inica 510-0019-470 
C 423 1.7-11 pF air variable 187-0106- 175 
C 424 33 pF 5 %  50V NPO disc 510-3213-330 
C 425 .1  pF t1O0/0 Y5R 50V submin 510-31W-104 
C 426 47 1s 223V radial alum 510-4125-470 
C 428 10 pF 5 %  N750 ax cerm 510-3521- 100 
C 429 220 p F  t l O O / O  Y5Y ax cerm 510-3527-221 
C 430 47 p F  250V inini inica 510-0019-470 
C 431 43 p F  250V inini inica 510-0019-430 
C 432 43 p F  250V lnini mica 510-0019-430 
C 433 43 p F  250V lnini lnica 510-0019-430 
C 434 43 p F  250V mini mica 510-0019-430 
C 435 47 p F  250V lnini mica 510-0019-470 
C 436 4 p F  250V mini mica 510-0019-4O!J 
C 437 3 p F  250V mini mica 510-0019-409 
C 440 1000 pF 520% 1kV feetlthru 510-3149-102 
C 441 1000 p F  520% 1kV feetlthru 510-3149-102 
C 450 4 p F  250V mini mica 510-0019-409 

6 p F  250V inini mica 510-0019-609 
C 451 4 p F  250V inini inica 510-0019-40!3 

6 p F  250V inini mica 510-0019-6W 

I2P.100 .375 x .375 ferrite bead 
EI'401 .14 x 0.13 ferrite bead 
I3P.102 .14 x 0.13 ferrite bead 
EP303 .14 x 0.13 ferrite bead 
EP304 .375 x .375 ferrite bead 
131'305 C;onnector shield 
13'306 Terminal 
13'307 'I'ern~inal 

I-IW300 Lockwshr in t 318 x .0 18 N1'13 596-2138-018 
I-IW30l Nut hex 1/4-28 x .1W NI'B 560-9040-012 
I-IW302 Nut hex 31s-32 x 094 NPB 560-9062-016 
I-IW403 Washer flat 114 x .040 NPH 596-2414-016 
1-IW304 'IT 3-40 x .250 panhead phi1 575-0604-008 - 
I-IW405 Washers 114- .315 x 112 596-4514-020 
I-IW406 No.  3 sllakeproof washer 596-1104-008 
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SYNIBOI, 
NUMBER DESCRIPTION 

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

J 201 R F  input jack (A402) 
J 202 RF output jack (A402) 
J 401 D C  power female gnd jack 

2.5T coil 26 AWG 
2.5T ferrite choke 
UHF R F  choke 
2.5T coil 26 AWG 
UHF KF choke 
2.5T ferrite choke 
UHF RF choke 
2.5T coil 26 AWG 
1/J wave transfomler 
1/J wave transformer 
2.5T ferrite choke 

MY400 Heat sink 
MP401 Stainless steel spacer 
MP402 Shield insert 
MI'403 Shicld insert 
MI'404 Shield feed t 1ml 
MI'405 Filter cover 
MI'406 Cover 

1' 400 1I)C power male B+ jack 

I'C400 I'C Imml 100 watt PA 
I'C500 J'C 1)oarci PA filter 
Q 400 45W UIIF amp 
Q 401 55W UHF amp 
Q 402 55W UHF amp 

PART 
NUMBER 

575-0604-010 
596- 9057- 022 

023- 1010-230 
023- 1010-230 
013-0025-010 

542-0001-025 
517-2005-005 
023-3462-002 
542-0001-025 
023-3462-002 
517-2005-005 
023 - 3462- 002 
542-0001-025 
016- 1929- 130 
016- 1929- 130 
517-2005-005 

015-0868-130 
317- 7478-028 
017-2081-021 
017-2081-021 
017-2197-091 
017-2205- 135 
017-2205- 137 

023-0030-014 

035- 1010-200 
035- 1010-300 
576- O(KI4- 027 
576- 0004- 066 
576-0004- 066 

569- l5O4- 150 
5 0 -  1504- 150 
569- 1504- 150 

597-3(K)2-011 

I'OWEK PICK-<)IF FILTER 
PART NO. 023- 101 0-300 

SYMBOL P A  R'I' 
NUMBER DESCRIPTION NUMBER 

C 505 .001 pF GO% Y5T cwial ceram510-3529-102 
C 506 33 pF 5 %  N750 axial ceramic 510-3521-330 
C 507 33 pF 5 %  N750 axial ceramic 510-3521-330 

CR501 Hot carrier diode IN5711 523- 1500-014 

EP499 Teflon tubing .03 058-0053-510 
EP500 Ferrite bead 517-2502-007 

L 500 Low pass filter inductor 016-2212-005 

PC500 PC board 035- 1010-300 

R 498 750k ohm ~ 5 %  1/4W CF 569-0513-754 
R 499 750k ohm ~ 5 %  1/4W C F  569-0513-754 
R 500 1% ohm 55% 1/4W CF 569-0513- 183 
R 501 lS0 ohm ~ 5 %  l/4W CF 569-0513- 151 

RT500 500 ohm +lo% disc thermistor 569-3001-005 

PA REAR CONNECTOR ASSEMBLY 
PART NO. 023- 1010-210 

C 211 470 pF 5 %  NPO 1206 chip 510-3602-471 
C 213 470 pF 5 %  NPO 1206 chip 5:10-3602-471 
C 215 470 pF 5 %  NPO 1206 chip 5:lO-3602-471 
C 217 470 pF 5 %  NPO 1206 chip 510-3602-471 
C 21.8 470 pF 5 %  NPO 1206 chip 5:10-3602-471 

El910 0.138 x 0.241 ferrite bead 5 17-2002-(K)2 
El911 Solder terminal 0 16-O104-(K)3 
El212 Solder terminal 0 16-0104-004 

I-IW2 LO Baillock hardware kit 537-9055-006 

J 220 14-pin straight ribbon I-ccepl 515-7141- 101 

C 500 7 pF ~ 5 %  350V underwood 510-0016-007 
C 501 13 yl: 5 5 %  350V underwood 510-0016-013 
C 502 13 pF ~ 5 %  350V underwood 510-0016-013 
C 503 7 pF ti% 350V underwood 510-0016-007 
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SYMBOL PART 
N UM I3 El< DESCRIPTION NUMBER 

35A POWER SUPPLY 
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 

C 001 55000 pF aluminum cap 510-4028-002 
C 002 .033 [IF GO% 50V Y5U disc 510-3002-333 
C 003 55000 pF aluminum cap 510-4028-002 
C 001 1000 p F  ?20% IkV feedthru 510-3149-102 
C 005 10 pF 660V A C  oil fill 510-1014-003 

CI-I001 Chassis 35A 017- 1951-015 

CR001 6.SV 5 %  1W zener 523-2503-689 
CIi002 6.SV ~ 5 %  1 W zener 523 -2503- 689 
CR003 100V 40A rectifier 1N11S4R 523-0019-010 
CR004 100V 40A rectifier 1N1184R 523-0019-010 
CR007 200V 1A rec t ifier IN4003 523- 0501- 002 
C1<010 100V 40A rec tifier LN1184R 523-0019-010 

15P001 Coilnector 
E1'002 Connector 
E1'003 Mica washer 11.1" stud mount 
E1'W Molded handle 
E1'005 10116-1.1 AWG ring terminal 
E1'007 'I'erini nal 
EI'OOS 114 ring term 76-14 wire 
E1'009 Black varnished tubing 
E1'029 2104-10 terminal lug 
13 1'031 101S AWC; ri ng terminal 
131'032 Connector shield 

1: 001 Fuse 125V A C  7A SB MllX 534-0001-010 
( 3  10V A C  60 Hz) 

1; 001 Fuse 125V 5 A  SB M D X  534-0001-008 
(230V A C  60 Hz) 

IWOO1 HKl' fuse holder 534- 1002-001 

HWOOO Mounting bracket Cl IC3 572-(NX)2-(M5 
IIW001 Nut 10-32 x .375 C1'S 560- 1110-012 
HW002 Nut 4-40 x .094 Nl'f3 560-2104-008 
I-IW003 6-32 panheatl taptite 114 in. 575-0606-008 
lIW004Nut 6-32 x -078 Nl'I3 560-210C)-008 

SYMBOL PART 
NUMBER DESCRIPTION NUMBER 

HW005 9/16 ID  rubber gronline t 574-0002-004 
HWOOG Strain relief SVISVTlS 574-0003-002 
HW007 8-18 x 518 hex ZPS screw 575-9070-020 
HWOOS 10-32 panhead phi1 NPB 575-2610- 020 
HWOO!9 10-32 mach panheatl ZPS phi1 575-1610-036 
HWOlO Nut 8-32 x .I09 NPB 560-2108-010 
HWO11 Lockwasher int 6 x .01S CI'S 596-1lO6-W) 
HW012 #10 shakeproof washer 596-11 10-012 
HW013 Lockwasher int 4 x .015 Nl'B 596-210.1-008 
HW014 Washers 114- .315 x 112 596-4514-020 
HWO15 Nut hex 1/4-28 x .I09 Nl'B 560-90110-012 
HW016 4-40 mach panhead Z1'S phi1 575-1604-020 
HW017 Lockwshr int 114 x .025 NP13 596-2114-015 
HWOlS Rubber grommet 574-0002-014 
HW019 Nut 8-32 U-type CPS 560- 1808- 004 
I3W020 Backing plate 013- 1479-OO1 
HW021 Nut hex 3/8-32 x .094 N1'13 560-9062-016 
I3W022 6-32 mach panhead ZPS phi1 575-1606-012 
I3W023 4-40 inach panheatl ZI'S phi1 575-1604-014 
HW024 Base moiunt cap. bracket 572-0002-012 
HW025 Lockwasher int 8 x .020 CPS 596-1108-011 
HW026 8-32 nlach panhead ZPS phi1 575-1608-016 
HW027 6-32 mach panhead ZI'S phi1 575-1606-008 
HW032 Nut 4-40 x .063 NP13 560-2104-000 
HW033 Plug (230V A C  60 Hz) 537-9001-017 

J 001 Jack 013-0025-010 
J 002 125V A C  recept. w/Grountl 515-1006-(Ml 

L 001 1 p H  filter choke 35A 11C 

M1'001 Rack panel 
M1'002 Heat Sink o~l te r  
M1'003 Heat Sink inner 

P 001 Banana plug sub-assembly 

Q 001 Si PNY SOV 7A TO-220 

I< 001 33 ohm +10% 10W WW 
R 002 l k  011111 +lo% 112W 
l i  003 10 ohm +lo% 112W CC 
R 004 220k ohin +lo% 112W CC: 
R 010 5.6 ohm +1O0/0 10W WW 



'113001 'I'crm . st rip 3-ills l-gild 
'lX002 'I'ernl . st rip 4- ins l-gntl 

W 006 S ft AC cord 3-18 black 

RECEIVER DRAWER 
PART NO. 023-1010-531 

023 - 1010 - 532 

A 201 RF input shield 
A 202 Mixer shield 
A 203 Tripler shield 
A 205 RF out cable 
A 206 Volume control 
A 208 J3ack panel 
A 560 Rear coilnector 

C 101 .001 pF t20°/0 Y5T 'ax cerin 
C 302 39 p F  t i c% NPO 'ax cerin 
C 103 .O1 pF 9 0 %  Y5R 'ax cerm 
C 10-1 51 pF +_i% N750 ax cernl 
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PART 
NUMBER 

450-488 MHz 
488-512 MHz 

C 151 27 pF ~ 5 %  NPO 50V siibiiiin 510-3113-270 
C 152 47 pF ti(%, N1'0 50V subinin 510-3113-470 
C 153 47 pf: t i %  NPO 50V sul~inin 510-3113-470 
C 154 -17 pF ~5%) NPO 50V subinin 510-3113-470 
C 153 47 p F  ti'% NI'O 50V sill~inin 510-3133-470 

3.9 pF %i% NPO 50V 
(450-488 MHz) 
1 ..i p F 55% NPO 50V 
(488- 5 12 M 1-Iz) 
56 pl: 5 %  NI'O 'ax cerin 
.OOl pF t20C%) YY1' 'ax ceriu 
5.6 p F  tlOc% NPO ax cerm 
12 pF 5% N150 ax ceriil 
1 ..i 111: 5 %  5OV N1'O tlisc 
8.2 pF  tlOc%, N1'0 ax cerm 
33- p F  i5'% N 150 ax cerin 
.01 CII: 30% Y511 ax cerm 
.01 LIT: rt-?Oc% Y5II ax ceriii 
.O1 p1: 3 0 %  Y511 'ax cei-iii 
9.1 pF  +_iOA) 50V NI'O tlisc 
23 131: ti'%) N220 'ax cerm 
.01 LIT: 30% Y511 ax ceriii 

C: 215 43 pl' ti'%) NPO 50V sulmin 510-3313-430 
C 216 120 pl: 5%) NPO 50V subinin 510-31 13-121 
C 217 .01 C I F  -t?OC% Y511 ax ceriii 510-3528-103 
C 218 .I  LIT: ax cer coiiflcoat 510-3554- 104 
C 219 47 pI' +20'%) 15V dipped 510-2243-470 

SYMBOL 
NUMBER IIESCIUPTION 

270 pF 5% 50V N750 disc 
.1  pF ax cer conflcoat 
.1  pF ax cer conflcoat 
47 pF 10V radial alum 
2200 pF 530% Y5R ax cerm 
56 pF 5% NPO ax cerin 
.O1 pF 3 0 %  Y5R ax cerin 
100 p F  5 %  NPO ax multl 
6.8 pF ?10% NPO 'ax cerin 
16 pF 5 %  NPO ax cerm 
30 pF 5 %  NPO ax cerin 
82 p F  5 %  N750 'ax cerin 
10 pF 5 %  NYO 'ax cerin 
.001 pF 520% Y5T (ax cerin 
.001 pF 520% Y5T ax cerin 
16 pF 5 O A 3  NPO ax cerin 
1.5 p F  5'% 500V comp 
10 pF 5 %  NPO 'ax cerin 
10 p F  5 %  NI'O ax cerin 
.001 pF 520% Y5T ax cerin 
.001 pF 520% YST 'ax cerin 
47 pF 9 0 %  20V dipped 
.001 pF 520% YST 'ax cerin 
56 pF ~ 5 %  NPO ax cerin 
1 pF +10% 35V subinin 

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 

47 pF 9 0 %  15V dipped prep 510-2243-470 
.001 pF 520% Y5T 'ax cerin 510-3529-102 
33 p F  5 %  NPO (ax cerin 510-3514-330 
47 pF 10V radial alum 510-4110-470 
10 pF 25V aluinii~uin 510-4006-002 
.0033 ccT: W%, 63V p l y  510- 1033-332 
470 p F  5 %  N1'O 50V subinin 510-3113-471 
.0-17 cLE: 5'% 63V poly 510- 3 033-473 
.22 pl? 5'%) 63V p l y  510-1033-224 
.33 pJ? 5'% 63V pol\r 510- 1033-334 
.0-17 CLF 5%) 63V p l j r  510- 1033-473 
.033 pF W%) 63V pol!. 510- 1033-333 
.037 cLE: ~ ' % )  63 V p l y  510- 1033-473 
.15 pI;‘ 5'%, 63V poljr 510-1033-154 
.037 CLF +%) 63V poly 510- 1033-473 
.022 pF +% 63V polj1 510- 1033-223 
100 p F  5 %  P350 ax cernl 510-3512-301 
100 131;' ~ 5 %  PPC0 ax cerin 510-3512-101 
100 pl' i i c% P350 ax cerin 510-3512-301 
1200 p17 ~ 5 %  NI'O ax multl 510-3541-122 
.01 pJ? 5 0 %  Y511 ilx cerln 510-3528-103 
.O1 pJ? 5 0 %  Y511 'ax ceriii 510-3528-303 
.1 cLE: is cer coiif/coat 510-3554-104 
. I  pF: ax cer conflcoat 510-3554- 104 



PARTS LIST PARTS LIST [Continued] 

SYMBOL, PART 
NUMBER DESCRIPTION NUMBER 

C 329 .O1 pl? 30'10 Y5R ax cerin 510-3528-103 
C 330 .1 pl? ax cer conf/coat 510-3554- 104 
C 331 1 pF +-10% 35V subinin 510-2575-109 
C 332 1 pF +10°% 35V subinin 510-2575- 109 
C 333 1 pF 510% 35V subinin 510-2575- 109 
C 333 .O1 1cI; gooh Y5R ax cerin 510-3525-103 
C 335 15 pF +-10% 15V submin tube 510-2073-150 
C 336 .047 pF' +-1U0lo 35V submin 510-2575-477 
C 337 .0033 111;' 5% 63V p l y  51 0- 1033-332 
C 338 .1  pl? 'ax cer conf/coat 510-3554- 104 
C 339 15 [LF +-10% 15V subinin tube 510-2073-150 
C 340 .1 [IF ax cer conf/coat 510-3554- 104 
C 341 15 pF +-10% l5V submin tube 510-2073-150 

47 1iF 10V radial aluminum 
10 pF 25 V aluininum 
33 pF 5% NPO rur cerm 
220 pF 16V al~uminuin 
47 1cI: 10V radial aluminum 
10 pF 25V radial aluminum 
10 pF 25V aluminum 
1 pF 510% 35V subnlin 
47 1iF 5 0 %  15V clipped 

CHI01 Front end casting 

CR251 Si diode 3.N4448 
CR252 Si diode 3.N4448 
CR301 Si tliotle IN4448 
CR302 Si tliotle 1.N4448 
CR303 Si tliotle 3.N4448 
CR304 Si tliotle 1.N4448 
CR305 6.SV ~ 5 %  1W Zener 

E E 0 1  Crystal pin insulator 
EP202 Crystal pin iilsulator 
EP204 Crystal pin insulator 
Em07 Crystal pin insulator 
EP251 3/8 in. coil shield 
Em52 318 in. coil shield 
EP253 318 in. coil shield 
EP254 318 in. coil shield 
EP255 1/4 in. coil shield 

HW3.01. Helical screw 
HW3.02 Nut tension lock CI'S 
HW3.03 6-32 panhead tapt i te 5/16 
HW104 4-40 x .375 panhead phi1 'IT 
HW1.05 Nut 4-40 x .094 NPB 
HW3.06 6 x 7/16 flathead CPS phi1 

SYM13OL PART 
NUMBER DESCKIPTION NUMBER 

HW203 4-40 nlach panhead ZPS phi1 575-1604-016 
HW204Nut 4-40 x .063 NP13 560-2104-OW 
HW205 Lockwasher int 4 x .015 NPB 596-2104-008 
HW206 Washer ins 6 x .047 fiber 596-4406-011 
HW207 Grill cloth 01s- 1111-001 
HW20S Nut hex 1/4-32 x . 0 4  NP13 560-9043-012 
HW209 Lockwshr int 114 x .025 NPB 596-2114-013 
HW210 Nut 10-32 x .375 CPS 560-1110-012 
HW212 #S flathead phi1 BZPS TI' 575-9079-010 
HW213 Lockwasher int 10 x .032 NPB 596-2110-012 
HW214 6-32 panhead tapti te 5/16 575-0606-010 
HW215 4-40 mach panhead ZPS phi1 575-1604-008 

5-pin male coilnector 515-9031-035 
3.6 inin jack enclosed 515-2001-011 

Helical coil 1\71 tap (450-488) 016-1929-101 
4 . Z T  helical coil (488-512) 016-1929-111 
Helical coil (450-488) 016- 1929-020 
Coil (488-512) 016- 1929-014 
Helical coil (450-488) 016- 1929-020 
Coil (488-512) 016- 1929-014 
Helical coil (450-488) 016- 1929-020 
Coil (488-512) 016-1929-014 
Helical coil nl/tap (450-488) 016- 1929- 102 
4.25T helical coil (488-512) 016-1929-112 
Helical coil w/tap (450-488) 016-1929-102 
4.25T helical coil (488-512) 016-1929-112 
Helical coil w/ tap (450-488) 016- l929- 103 
4.25T helical (488-512) 016-1929-113 
2.5'1' coil 26 AWG 542-0001 -025 
1.51' coil 26 AWCi 542-0001 -015 
5-8.6 p H  inductor 542- 101 2-001 
5-8.6 pH inductor 532-3012-001 
.11-.14 inductor valox orange 542-1006-113 
.18- .31 inductor valox blue 542-1006-116 
RI; choke valox sp wild violet 542-lOl2-ll3 
.11- .I4 inductor valox orange 542-1006-113 
1.5'1' coil 26 AWG 542-0001-015 

8 ohin mylar 2" speaker 589- 3.03.2-007 

Wear washer, black plastic 574-901.9-050 
M E 0 0  Knob .625 long 032- 0767 - 021 
MP201 Guide pin 013- 1627-001 
MP202 Speaker mouil t in~ bracket 017-2197-061 
MP203 Drawer front 014-0771 -060 - 
ME04 Drawer member side 014-0783-041 
M E 0 5  Drawer hantlle 017-2139-202 



PARTS LIST [Continued] 

SYMBOL PART 
NUMBER DESCRIPTION NUMBER 

MP206 Drawer rail, left 017-2197-031 
MP207 Drawer rail, right 017-2197-032 
MP20S 1/3 turn faslcncr bail type 537-4001-101 
MY209 Retainer for MP208 537-4002-001 
MY210 Grommet ,  flexible 574-0001-023 

PC board 035- 1010-51.1 

J-FET low noise RF TO-92 576-00064K19 
Si NPN high Sreq low noise 576-0003-065 
J-FETS low noise R F  TO-92 576-0006-014 
Si NPN Vl-IF/UHF amp/osc 
Si NPN VHF/Ul-IF amp/osc 

2k ohm 55% 1/4W C F  
4.7k ohm 5 %  1/SW CF 
390 ohm ~ 5 %  1/SW C F  
100 ohm +I% 1/SW C F  
100 ohm 5'/0 1/SW C F  
11; 011111 3% 1/8W C F  
10 ohm 1/4W C F  
5.6k ohm ~ 5 %  l/4W C F  
39 ohm ~ 5 %  1/4W C F  
4.7k ohm ~ 5 %  1/4W C F  
12k ohm ~ 5 %  1/4W C F  
l k  ohm 5% l/4W C F  
100 ohm ~ 5 %  1/4W C F  
33k ohm 5 %  1/4W C F  
330 ohm ~ 5 %  1/4W C F  
100 ohm ~ 5 %  1/4W C F  
Zero ohm ~ 5 %  l/4W (:I: 
2.2k ohm i50/u 1/4W C F  
l k  oh111 tioh 1/1W CI: 
270 ohm 9%) 1/4W CT: 
100 ohm ~ 5 %  1/1W C F  
100k ohm 5'/0 1/4W C F  
10 ohm ~ 5 %  1/4W C F  
l00k ohm ?5%1 1/4W CF 
l k  ohm ?i% 1/4W (:I7 
6800 ohm +/o 1/4W C F  
82 ohm 9% l/4W C F  
33k ohm +~OLI 1/4W CI: 
22k ohln t i '%  1/4W CE: 
681; ohm 55% 1/4W CF 
10k ohin ~ 5 %  1/4W (;I2 
100 ohm t i %  1/4W C F  
1M ohm +/o 1/4W C F  
100 ohm *O/o 1/4W C F  
1M ohm S / c ,  1/4W C F  

PARTS LIST 

SYRIBOL PART 
NUMBER DESCRIPTION IVUhlBISR 

10k ohm 5 %  1NW C F  569-0513-lo? 
56k ohm 5 %  1/4W C F  569-0513-563 
18k ohm 5 %  1/4W C F  569-05 13- 183 
150k ohm 5 %  1/4W C F  569-0513- 154 
3.3k ohm 5'% 1/4W C F  569-0513-332 
200k ohnl t r inmer  single- turn 562-0 112-204 
750 ohm ~ 5 %  1/4W C F  569-0513-751 
5.6k ohln %5'% 1/4W C F  569-0513-562 
24k ohm 5 %  1/4W C F  569- 05 13 - 243 
10k o h m  5 %  1/4W C F  569-0513- 103 
47k ohm 5 %  1/4W C F  569-0513-473 
IOk ohm 5 %  1MW C F  569-05 13- 103 
47k oh111 5 %  1/4W C F  569-0513-473 
l k  oh111 5 %  1/4W C F  569-0513- 102 
l k  ohm 5 %  1/4W C F  569-0513- 102 
820k ohm 3% 1/4W C1: 569-0513-824 
330k ohm 5 %  1/4W C F  569-0513-33 
l00k ohm 5 %  1/4W C F  569-0513-104 
l00k ohm 9% 1/4W C F  569-0513- 104 
470k ohnl 5 %  1/4W C F  569-0513-474 
10k oh111 5 %  l/4W C F  569-0513-103 
10k ohnl ~ O / O  1/4W C F  569-0513- 103 
7.5k ohm +-YO I/JW C F  569-0513-752 
18 ohm 5 %  1/4W CF 569-0513-180 
2.7 ohm 9% 1/4W C F  569-05 13-279 
39 ohm 5 %  1/4W C F  569-05 13-390 
10 ohm 5 %  1/4W CF 569-05 13-100 
l00k ohm 5 %  1/4W C F  569-05 13-104 
50k ohm trimmer single- turn 562-01 12-503 
'10k ohm 5 %  1/4W C F  
:lk ohm 5 %  1/4W C F  
6800 ohm st5'% 1/4W CT: 
:100k oh111 5 %  1/4W C F  
l00k ohm 5 %  l/4W C12 
:Ilk ohm 5 %  l/4W C F  
'1Ok ohm 5 %  l/4W C F  

'Thermistor 
'l'hermistor 

18.75 MHz modular phone 
7 Inm 455 kHz disc coil 

Red tip jack, vert .OS0 
Red tip jack, vert .OSO 

Low power FM 11: 3361 
Aclj volt reg LM2931rT 'TO-220544-2003-043 
Quad O p / A m p  345-2020-003 



PARTS LIST 

SYMBOL PART 
NUhI 8IIK I)l<SCRlP'I'ION N UR.1 BER 

U 303 Quad 0 p I A m p  545- 2020-003 
U 301 Linear dual OpIAmp 2901 545-2019-003 
U 305 Quad analog switch 545-3014-066 
U 306 Audio Amp 8-pin '113AS20M 544-20M-003 
U 307 Adj volt reg LM29311' 1'0-220544-2003-043 
U 308 Linear dual OpIAmp 2904 545-2019-003 

2, 201 10.7 MHz 4-pole crystal filter 532-0006-002 
Z 202 10.7 MHz 2-pole crystal filter 532-0006-001 
2, 203 Ceramic filter 455-15 532- 2004-001 

INDOOR CADINET 
PAKrJ' NO. 023-3824-004 

CIS002 Cabinet corner panel (2) 
CS-1003 13race plate (2) 
CllOOl Side panel (2) 
CS-1005 Ven t (2) 
CllOO7 Vcn t (2) 
CHOOS Cable, exit plate 
C11009 Cover 
C110 10 Floor repeater cabinet 
C11011 Cabinet corner fron t (2) 

1 I WOO 1 13lack urethane foam 012-0361-320 
1 IW002 Speed nu ts (4) 537-0001-002 
1 I WOO3 Foam st rip 042-0361-342 
1 IWOO1 8-32 p11 1,111 ZNPL blkchr (4) 575-9074-012 
1 IWO05 Nut hex 10-32x .07S NI'B (17) 560-9027-012 
1 I WOW Nut 8-32 x .I25 CI'S (4) 560- 1108-011 
1 I WOO7 ff 10 shakeprcmf washer ( 16) 596- 1110-012 
lIW(X)ST,ockwsl~r int 8 x 020 CPS (4) 596-1108-011 
I-IWOW 8-32 panhc:~tl CI'S phi1 ( 8 )  575-0608-008 
1 IWO10 ff 10 phi1 flathcad 83, ZPS (4) 575-1210-028 
1 I W0 1 1 10-32 mach pi111d ZI'S p11 (12) 575- 1610-032 

M1'001 I,ock c a n  (2) 537-9007-011 
MI'(j02 Rubl~er  bumpcr (6) 0 18-079s-009 
MI'O03 Cabinet fool (4) 032-0510-001 
MI'004 C:abinet door (2) 0 17- 1988-011 

NP(K)l Name plate (2) 0 15-0848-001 
Nl'(K)2 Overlay logo largc (2) 559-2091-001 

SYRlI3OL PART 
NUMBER DESCRIPTION NUMBEK 

SIJJJ)E ASSEMBIJY 
PART NO. 023-4406-701 

CHOOl Drawer support 017-2197-001 

MPO01 Slide channel left 017-2197-021 
MP002 Slide channel right 017-2197-022 

OUrl'DOOK CABINET 
PART NO. 023-4061-001 

I-IW001 Scr 8-32 p11 slot cps (12) 575-0508-010 

MS'001 Side (2j 
MP002 Top 

BNC-N RG-400 CABLE 
PAItri' NO. 023- 1010- 460 

1' 460 BNC coaxial connector 515-3m-001 
P 461 Type N plug 515-3010-001 

W 460 RG-400 cable 597-3002-008 

N-N RG-214 CABLE 
PAltri' NO. 023- 1010-465 

1' 465 Connector for RG-214 515-30 10-002 
1' 466 Connector for RG-214 515-3010-002 

W 465 RG-214 coax 597-3002-010 



SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS 

SECTION 8 
SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS 

TRANSISTOR AND DIODE BASING 
REFERENCETABLE 

TRANSISTORS 
Part Number I Basing Diagram I Identification 

576-0002-021 4 
576-0002-046 4 
576-0003-027 3 
576-0003-029 3 
576-0003-032 3 
576-0003-037 3 
576-0003-051 1 
576-0003-052 6 
576-0003-053 1 
576-0003-057 1 
576-0003-063 6 
576-0004-805 7 
576-0004-806 7 
576-0004-807 5 
576-0004- 809 7 
576-0006-009 2 
576-0006-014 2 

I 
Number On Schematic 

TOP 
VlEW 

B C B  *I 
B E B  

INTEGRATED CIRCUITS AND LEDs 
TYPICAL PIN LOCATIONS 

16 9 

CATHODE 
TOP VlEW E 1 8 



SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS 

ANTENNA 

POWER POWER RF RF 
SUPPLY  

POWER dF 
CONTROL D C  a 

I EXCITER I 
SQUELCH 

1 CONTROL I n 1  

I LOGIC 

AUDIO AND DC I AUDIO AND DC I CONTROLLER 
CONTROL 

CRlOlO BLOCK DIAGRAM 
FIGURE 8-1 

. .R744 :' I 0  k 

P I .9 A o  
U743B 

R747 10 - 4001 

51 k 
CLK 9 2  ' A I  9 1  

C 7 4 4  U742 
9 3  A 2  

U 7 4 1  

Q 4  A 3  825'26 

5749,  5 1 

c w m  DONE< 
1 12. Q g  9 5  A 4  

9 6  ' A 5  

9 7  7 I, A 6  

U 7 0 2 , 3 4  w741 
START/RESET 

I '  RST 9 8  !3 l5 
A 7  

GN D 
8 

J 

TO R785 
CWlD OUT 

NOTES: 

I. PIN NUMBERS NOT SHOWN: 

EXTERNAL CWID SCHEMATIC 
(SHOWN FOR REFERENCE) 



LOGIC 
DRAWER 1 

RECEIVER - 
DRAWER 

E X C l f  ER 
DRAWER 

- POWER 
AMPLIFIER 

1 POWER 
SUPPLY 

CRlOlO BACK VLEW 
FTGUKE 8-2 



O N I O F F  POWER 
L I N E  INDICATOR DISPLAY 

O N / O F F  L I N E  
INDICATOR 

LOGIC 
DRAWER 

MANUAL RESET, 
/KEYPAD 

AUDIO TEST, 
JACK J301 

RECEIVER- 
DRAWER 

LOCAL/  REMOTE- 
S W I T C H  

LOCAL / 
MICROPHONE 
CONNECTOR 

POWER - 
SUPPLY 

CRlOlO FRONT VIISW 
FIGURIC 8-3 

LOCAL 
/VOLUME 

R 3 4 0  

L O C A L  
4"' SPEAKER 

L S 3 0 1  - E X C I T E R  
DRAWER 

'TRANSMIT 
I N D I C A T O R  

- R F  O U T  
J 202 

- P O W E R  
A M P L I F I E R  
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ELK / W H T  ( T I )  

BRN/WHT ( T I )  

1;;; g;; 
DETAIL G 

BRN ( T I )  

BLK (TI )  

GRN 

W HT 

BL K 

F H  REF 

W C  REF 

TI R E F  

M P I  REF 

HW I 8  ( 4 )  

M P I  REF 
MOUNTING PANEL 

CHI REF - HW 19 ( 6 )  

DETAIL D \ ,~w14/, 

'.- H W 9  ( 4 )  

DETAIL A 

DETAIL E 

' ~ 1 5  

SECTION 6-6 

HW32,HW23 A 
HW13 

Q I A  

W 4 
RED 

TI 
YEL 

L E P 2  L P 4 ( 2 )  l W 5  ELK 

DETAIL C 

35 AMP POWER SUPPLY WIRING DETAILS 
FIGURE 8-7 



2 2 0 -  2 4 0  VAC 

DETA l L "A" 

110- I 2 0  VAC 

- 350/-352 

NOTES: 

1. A L L  KESISTORS ARE I N  OHMS AND A L L  CAPACITORS i\KF Itu' M l i K O F A K A D S  
UNLESS OTHERWISE S P E C I F I E D .  

3 5  AMPERE POWER SUPPLY VOLTAGES AR€ WITH 110 LI)ALI 

FOR I I O V  AC INPUT.  PRIPIARY U I N I I I N G S  APE 11: i..llinll 1 1 .  
FOR 2?OV AC INPUT,  PRIMARY I I I N D I N G S  A R t  I N  S C l t I - 5  r,; 
I N  D E T A I L  "A". 

5 0 H z  USED I N  - 3 5 2 / - 3 5 6 ,  GOHr U S t l )  IN - 3 '  , 54 

52 USED ONLY I N  - 3 5 0  VERSIOII.  

I RIO 

15.6 VDC P I  

I 
I 
I TO 
I STANDBY i BATTERY 

CR I 
"6.8V 

R I 

3 3  I ~ C R  P 

6.8V 
a a - At 

35 AMP POWER SUPPLY SCHEMATIC 
FIGURE 8-8 

W I I  WHITE 

WIO GREEN 

SEE 
DETAIL "D" 

EP 5 

/ I'l / / /  I 
/ / I 

T B  2 W 4  HW 5 

SEE HW 2 5 ,  EP 31 
DETAIL " E "  HW 10 

W12 BLACK 

SEE 
SECTION 

B - 0  

C H I  

35 AMP POWER SUPPLY 
WIRING DIAGRAM 
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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. 

Comp Loc 

LOGIC CONTROLLER COMPONENT LOCATOR GUIDE 

Comp Loc Comp Loc 

C2 
C2 
D2 
D2 
DIS 
C2 

DIS 
D3 
D3 
C4 
C4 
C5 
C5 
C5 
B7 
B7 
B5 
A7 
D6 
DIS 
DIS 
DIS 
DIS 
A2 
DIS 
DIS 
C4 
C6 
E7 
RC 
C7 
B7 
E l  
B7 

DIS 
B7 
C6 
B2 

DIS 
B2 

DIS 
C3 

DIS 
D4 
DIS 
D3 
D2 
D2 

Comp Loc 

DIS 
D2 
DIS 
C2 

DIS 
C3 

DIS 
DIS 
D4 
DIS 
D4 
C1 

DIS 
E2 

DIS 
C1 

DIS 
E2 

DIS 
E3 

DIS 
E3 

DIS 
D3 
DIS 
D3 
DIS 
D3 
DIS 
E5 

DIS 
B3 

DIS 
C3 

DIS 
C3 

DIS 
C3 

DIS 
C3 

DIS 
E2 

DIS 
E2 

DIS 
D2 
DIS 
D2 

Comp Loc 

DIS 
D2 
DIS 
D2 
DIS 
D2 
DIS 
C3 

DIS 
C2 

DIS 
B3 

DIS 
C2 

DIS 
C8 

DIS 
D8 
DIS 
C8 

DI S 
BS 
BS 

DIS 
B8 

DI S 
B1 
C3 
C3 
D4 
D4 
D4 
C4 
C4 
C4 
C4 
C6 
B8 
B7 
D7 
B7 
B7 
cs 
C8 
cs 
cs 
C8 
cs 

Comp Loc 



SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS 

Comp 

LOGIC CONTROLLER COMPONENT LOCATOR GUIDE (Continued) 

Comp Loc 

E5 
D6 
E5 
B4 
D6 
D7 
D6 
D6 
D7 
DIS 
DIS 
DIS 

Comp Loc 

C6 
DIS 
D6 
DIS 
D6 
DIS 
C5 

DIS 
E8 

DIS 
D8 
DIS 

Comp Loc Comp Loc Comp Loc 



SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS 

Q20 1 
EMITTER 

DC VOLTAGE CONTROL COMPONENT LAYOUT 
FIGURE 8-18 

3 (2201 
BASE 

2 Q201 
COLLECTOR 

/j\ NOT USED AT THIS TIME. 

A A L L  CAPACITOR VALUES ARE IN MICROFARADS AND RESISTOR 

VALUES ARE IN OHMS, UNLESS OTHERWISE SPECIFIED. 

1)C VO1,TAGE CONTROL, SCHEMATIC 
FIGURE 8-19 
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