
(A) MOTOROLA D'Sar Mids

MICOR®
FM Two-Way Mobile Radio

406-420 MHz and 450-512 MHz

68P81015E70-H

Instruction Manual

(A) MOTOROLA D'Sar Mids

MICOR®
FM Two-Way Mobile Radio

406-420 MHz and 450-512 MHz

68P81015E70-H

Instruction Manual



AVAILABLE BACKGROUND REFERENCE PUBLICATIONS

Five reference publications are available to provide background information needed to
service some of the newer Motorola products more effectively. The information in these
publications is not duplicated in our instruction manuals. To obtain your free copy,
check the ones you want and return this self-mailer to us. (NOTE: One copy of each
publication has already been distributed to Motorola Service Shops (MSS's) and field
technical representatives (FTR's).

Check item desired:

Basic Logic Circuit Guide 68P81105E88
Describes the basic logic circuits used in
Motorola Communications digital equip-
ment and the logic notational scheme
used in our instruction manuals.

First First

Fold Fold

"Digital Private-Line" Binary-Coded Squelch 68P81106E83
Contains fundamentals of "Digital Private-
Line" system operation, circuit operation
and servicing techniques.

Safe Handling of CMOS Integrated Circuit Devices 68P81106E84
Describes special handling techniques
needed to prevent irrepairable damage
from static charges encountered with nor-
mal handling of CMOS devices.
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28
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E

Reducing Noise Interference in Mobile Two- Way
Radio Installations 68P81109E33
Defines the major sources of noise en-
countered in a mobile radio installation
and suggests methods of remedying
them.

secont Anti-Skid Braking Precautions 68P81109E34
Fold Provides installation suggestions and a

detailed checkout procedure for instal-
lation of mobile radios in vehicles with
anti-skid braking systems.
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GUARANTEED PERFORMANCE SPECIFICATIONS

GENERAL

406-420 MHz * INTERMITTENT MAXIMUM CONTINUOUS DUTY MAXIMUM BATTERY DRAIN*
450-470 MHz MINIMUM RF FINAL POWER POWER STANDBY RECEIVE
MODEL POWER OUTPUT INPUT POWER OUTPUT INPUT @13.8V @13.8V TRANSMIT

T34RTA Series 25 W 80 W 25 W 80 W 10,.5A @13.6V2.6 amps
T44RTA Series 45 W 120 W 35 W 100 W @10W 15.9 A @13.6V
T54RTA Series 75W 180 W 35 W 110 W . 50 amp audio 25.0A @13.4V
T74RTA Series 100 W 270 W 35 W 120 W output 35.54 @13.4V

INTERMITTENT CONTINUOUS DUTY MAXIMUM BATTERY DRAIN*#
470-512 MHz MINIMUM RF ANTENNA POWER POWER STANDBY RECEIVE
MODEL POWER OUTPUT GAIN ERP} OUTPUT INPUT @13.8V @13.8V TRANSMIT

T34RTA Series 19W 5 db 50 W 19 W 70 W 2.6 amps 9.5A @13,6V
T44RTA Series 39 W 5 db 100 W 35 W 100 W @10W 15A @13.6V
T54RTA Series 59 W 5 db

.50 amp
150 W 35 W 110 W audio 23 A @13.4V

T74RTA Series 78W 5 db 200 W 35 W 110 W output 30A @13.4V
#Assames 10 ft, of coaxial cable (0.95 db loss, Motorola Part No. 30C82921H01)
between radio output connector and antenna.

*Drain figures for negative ground only; add 0.15 amp for positive ground operation,
DIMENSIONS 3-8/8 high x 13" wide x 17-1/2" long overall
WEIGHT atelyatel 35 lbs (shipping weight including accessovies: approximately 50 lbs)
FREQUENCY RANGE 406-420 MHz, 450-512 MHz
METERING A single scale, 0-50 microampere meter with 2,000 ohms equivalent series resistance or

Motorola portable test set car be used to measure all circuits essential to tuning and checking
TRANSMITTER 406-420 MHz 45W 100RF POWER 450-470 MHz 25W 45W 75 W. 100 W
OUTPUT 470-512 MHz 19 W 39 W 59 W 78 W
OUTPUT 50 ohmsIMPEDANCE
SPURIOUS &
HARMONIC Spurious and harmonics more than 85 dB below carrier per EIA spec. RS]52B, paragraph 4
EMISSION (conducted)
FREQUENCY
STABILITY

Carrier maintained within +0. 0005% (+.0002% optional) from -30° C to +60° C ambient
(425° C ref).

STANDARD
MODELS Up to +500kHz with no degradation

WIDE-SPACE Two frequencies or two groups of frequencies may be spaced 5 MHz (450-470 MHz), 3 MHz (470-MODELS 512 MHz), or -3 to+14 MHz (406-420 MHz). Frequencies withineither group may be spaced +500 kHz.
MODULATION 16F3: +5 kHz for 100% at 1000 Hz
AUDIO

080 voit +3 dB for 60% maximum deviation at 1000 Hz'SENSITIVITY :

FM NOISE 60 dB below 60% maximum deviation at 1000 Hz
AUDIO RESPONSE +1, -3 dB/octave pre-emphasis characteristic from 300 to 3000 Hz
AUDIO DISTORTION Less than 3% at 1000 Hz; 60% maximum deviation

SENSITRON" RECEIVER
CHANNEL SPACING 25 kHz
EIA MODULATION +7 kHz minimumACCEPTANCE
FREQUENCY AFC channel element maintains receiver frequency within +0,0002% of reference
STABILITY frequency from -30°C to 460°C ambient temperature (+25°C reference), (Optional

+0.0002% non-AFC channel element also available,)
INPUT IMPEDANCE 50 ohms

NO PREAMPLIFIER WITH PREAMPLIFIER
20 DB
QUIET- 0.5 uv 0.25 uv

SENSITIVITY ING
EIA 0.35 uv 0.175 uvSINAD

SELECTIVITY -90 dB @+25 kHz(ELA SINAD)
EIA SINAD -85 dB -80 dBINTERMODULATION
SPURIOUS AND
IMAGE REJECTION 100 dB minimum

SQUELCH
SENSITIVITY

CARRIER SQUEJCH .25 uV or less at threshold .125 uV or less at threshold
(adjustable)

TONE-CODED
SOUELCH +25 uV or less 125 uv or less
AUDIO OUTPUT 10 watts at less than 5% distortion (into an 8-ohm load at 1000 Hz)

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
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FCC Designation:
450-470 MHz

25W 45W 75 W IOO W
1-Freq. -4-Freq CC4158 4162 4166 4170

4-Freq. WST 4159 4163 4167 4171

12-Freq. 4160 4164 4168 4172

4161 4165 417312-Freq. WST 4169

For 470-494 MHz Add -1 to CC#
For 494-512 MHz Add -2 to CC#

SAFETY INFORMATION
The United States Department of Labor, through the provisions of the Occupational Safety and Health
Act of 1970 (OSHA), has established an electromagnetic radiation safety standard which applies to
any two-way mobile radio equipment. Normal use of this radio will result in exposures far below the
OSHA limit. There are no reported incidents of physical damage resulting from the use of this type
radio. However, the following precautions are recommended:

DO NOT operate the transmitter when someone outside the vehicle is within two feet of the mobile
antenna.

DO NOT operate the transmitter near unshielded electrical blasting caps or in an explosive atmosphere,

EPS- 18196-B

vi
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CARRIER AND "PRIVATE-LINE" SQUELCH

BASIC RADIO SET MODEL CHART

FOR 406-420 MHz ANID 450-512 MHz 'MICOR'

OUTPUT CONNECTOR AND 5 CB GAIN ANTENNA,

t

T34RTA-3800BA 25 W 191 12 PL x SES X x
25 W aw 8 x

T44RTA- 800BA 39 CARTER x
T44RTA 1900E A 45W 4 CARRIER x 0

T44R7 A 3800BA 45 W 45% 3911 12 EL Tx x
3),0BA 4511 39 4 FL a 0

T54RTA-1800BA 75 59W TZ CARRIER ES x
T54RTA- 900BA TSW a x Ts 0

T54RTA-3800BA 75W 59W 12 PL x x
T54RTA-3900BA 4 "PLY x x 0

T74RTA-1800BA 100 W 100 W W 12 CARRIER a

t

+ 1 t

+ 4 t

T74RTA 3803BA 100 W 100 W 78W 12 PL
T74RTA-3903BA 100 W 100 78 W "PL? x

T44RTA-1000BA. 45W a5 W 39 1 CARRIER BSE!

T54RTA-1000BA 59 CARRIER x X{ X X X 0

T74RTA-1000BA 100 W Tol W 78 1 CARRIER x xbabd ahs 0 x
T34RTA-3000BA QEW 19 I x 0 x

FM TWO-WAY MOBILE RADIO SETS

TO 4-FREQUENCY AND 1- TO 12-FREQUENCY

ind

+

a a

> a

>
- ONE SUPPLIED PIP FIVE RADIO SETS )(OR LESS}.

INDICATES QUANTITY SUPPLIED, b

ONE ITEM SUPPI IED DFPFNDANT ON FREQUENCY RANGE

"RFPRFSFNTS A SERIFS OF MODFLS AND NOT A SPECIFIC MODEL. THE SPFCIFIC MODEI

ZRF POWER OUTPUT REOUIRED FOR ERP OF 50,100, 150 and 200 W; ASSUMFS 10 FEFT of

NOTE TLD8443A EXCITER PROVIDED FOR 450-470 [Hz MODFLS WITH OPTION W 184,
4

MODEI. 406-420 MHz FREQS. SQUELCH SYSTEM
MOD

T74RTA-1900BA 00 W 100 W 4 CARRIER x

x q

+
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BASIC RADIO MODELS
"DIGITAL PRIVATE-LINE"

LATER VERSIONS

MOTOROLA
MODEL CHART

FOR

406-420 MHz AND 450-512 MHz "MICOR" FM TWO-WAY RADIO

BASIC RADIO SET MODELS

WITH "DIGITAL PRIVATE-LINE" CODED SQUELCH AND

STANDARD-SPACED AND WIDE-SPACED TRANSMITTER

CODE:
x ONE ITEM SUPPLIED,

ONE ITEM SUPPLIED DEPENDENT UPON FREQUENCY RANGE,

O ONE [TEM SUPPLIED FOR FIVE RADIO SETS OR LESS. 4

4 NUMBER INDICATES QUANTITY SUPPLIED,

REPRESENTS A SERIES OF MODELS AND NOT A SPECIFIC MODEL
THE SPECIFIC MODEL NUMBER STAMPED ON THE CHASSIS a e

otoCORRESPONDS WITH A SPECIFIC CARRIER FREQUENCY RANGE.
a O

S o

f eqe B e
+ xt ssa

ITEM DESCRIPTION eee HRI Re+
B e

TLE8420A EXC TER BOARD (STANDARD) 450-5 2 MHz
TLE8&430A EXCITER BOARD (WIDE-SPACED) 450-512 MHz)
TLE8041A EXCITER BOARD (STANDARD) 406-420 MHz
TLE8051A EXCITER BOARD (WIDE-SPACED} 406-420 MHz
TLE1470A POWER AMPLIFIER (25-WATT) STANDARD
TLE1480A POWER AMPLIFIER (45-WATT}) STANDARD
LLE1490A POWER AMPLIFIER (75-WATT) STANDARD
*TLELSOOA POWER AMPLIFIER (100-WATT) STANDARD
*TLEI51LOA POWER AMPLIFIER (25-WATT) WIDE-SPACED
xTLE15204 POWER AMPLIFIER (45-WATT) WIDE-SPACED
TLE1530A POWER AMPLIFIER (75-WATT WoDE-SPACED
*TLE1540A POWER AMPLIFIER (100-WATT) WIDE-SPACED
KXN1024A CHANNEL ELEMENT, TRANSMITTER/RECEIVER x lq4 xpla4 X 2 4 Xf 2 4 124 12.424ha4

4 TFE6210A EXCITER OUTPUT FILTER 2 2 212 21212 2
TEE6220A ANTENNA SWITCH/HARMONIC FILTER (470-512 MHz)
TFE6330A ANTENNA SWITCH/HARMONIC FILTER (406-470 MHz)
ILN4926A POWER CONTROL BOARD XX XX X X X X X

E1200BA RECEIVER BOARD
ILN4930C INTERCONNECT CONTROL BOARD X X X
TRN6540A AUDIO & SQUELCH BOARD X
TUN AD : Al DIO POWER AMP TTF ER ROA

iiss DECODER HARDWARE KIT X X X X X XXX XS X X X
TLN4931B HARDWARE KIT PL/DPL X X X X IXX XK X X X
TLN5097B HARDWARE KIT (WIDE-SPACED) 450-512 MHz
TLN5096B MODEL HARDWARE KIT (STANDARD) 450-512 MHz
TLN5662A MODEL HARDWARE KIT (WIDE-SPACED) 406-420 MHz
TLN5048A TUNING TOOL KIT 0 D 0 0 0 0 0 0 0 0

OF
0 0 0 0 0

TLN4934A 1EQUENCY MATRIX BOARD Pq Xf x x
572 "DIGITAL PL" DECODER X X X X X X X X X X X

TLN5726A "D G TA PL" ENCODER X}XEX X X X XEX X X
TRN6005A CODE PLUG KI
TRN6332A CODE DISABLE PLUG KIT x

HARDWARE KIT (STANDARD) 406-420 MHz
HOUSING KIT X X X X X x XX
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BASIC RADIO MODELS
"DIGITAL PRIVATE-LINE"

LATER VERSIONS

MOTOROLA
MODEL CHART

FOR

406-420 MHz AND 450-512 MHz "MICOR" FM TWO-WAY RADIO

BASIC RADIO SET MODELS

WITH "DIGITAL PRIVATE-LINE" CODED SQUELCH AND

STANDARD-SPACED AND WIDE-SPACED TRANSMITTER

CODE:
x ONE ITEM SUPPLIED,

ONE ITEM SUPPLIED DEPENDENT UPON FREQUENCY RANGE,

O ONE [TEM SUPPLIED FOR FIVE RADIO SETS OR LESS. 4

4 NUMBER INDICATES QUANTITY SUPPLIED,

REPRESENTS A SERIES OF MODELS AND NOT A SPECIFIC MODEL
THE SPECIFIC MODEL NUMBER STAMPED ON THE CHASSIS a e

otoCORRESPONDS WITH A SPECIFIC CARRIER FREQUENCY RANGE.
a O

S o

f eqe B e
+ xt ssa

ITEM DESCRIPTION eee HRI Re+
B e

TLE8420A EXC TER BOARD (STANDARD) 450-5 2 MHz
TLE8&430A EXCITER BOARD (WIDE-SPACED) 450-512 MHz)
TLE8041A EXCITER BOARD (STANDARD) 406-420 MHz
TLE8051A EXCITER BOARD (WIDE-SPACED} 406-420 MHz
TLE1470A POWER AMPLIFIER (25-WATT) STANDARD
TLE1480A POWER AMPLIFIER (45-WATT}) STANDARD
LLE1490A POWER AMPLIFIER (75-WATT) STANDARD
*TLELSOOA POWER AMPLIFIER (100-WATT) STANDARD
*TLEI51LOA POWER AMPLIFIER (25-WATT) WIDE-SPACED
xTLE15204 POWER AMPLIFIER (45-WATT) WIDE-SPACED
TLE1530A POWER AMPLIFIER (75-WATT WoDE-SPACED
*TLE1540A POWER AMPLIFIER (100-WATT) WIDE-SPACED
KXN1024A CHANNEL ELEMENT, TRANSMITTER/RECEIVER x lq4 xpla4 X 2 4 Xf 2 4 124 12.424ha4

4 TFE6210A EXCITER OUTPUT FILTER 2 2 212 21212 2
TEE6220A ANTENNA SWITCH/HARMONIC FILTER (470-512 MHz)
TFE6330A ANTENNA SWITCH/HARMONIC FILTER (406-470 MHz)
ILN4926A POWER CONTROL BOARD XX XX X X X X X

E1200BA RECEIVER BOARD
ILN4930C INTERCONNECT CONTROL BOARD X X X
TRN6540A AUDIO & SQUELCH BOARD X
TUN AD : Al DIO POWER AMP TTF ER ROA

iiss DECODER HARDWARE KIT X X X X X XXX XS X X X
TLN4931B HARDWARE KIT PL/DPL X X X X IXX XK X X X
TLN5097B HARDWARE KIT (WIDE-SPACED) 450-512 MHz
TLN5096B MODEL HARDWARE KIT (STANDARD) 450-512 MHz
TLN5662A MODEL HARDWARE KIT (WIDE-SPACED) 406-420 MHz
TLN5048A TUNING TOOL KIT 0 D 0 0 0 0 0 0 0 0

OF
0 0 0 0 0

TLN4934A 1EQUENCY MATRIX BOARD Pq Xf x x
572 "DIGITAL PL" DECODER X X X X X X X X X X X

TLN5726A "D G TA PL" ENCODER X}XEX X X X XEX X X
TRN6005A CODE PLUG KI
TRN6332A CODE DISABLE PLUG KIT x

HARDWARE KIT (STANDARD) 406-420 MHz
HOUSING KIT X X X X X x XX
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MODEI CHART

FOR

406-420 MHz AND 450-512 MHz 'MICOR" FM TWO-WAY RADIO

PACKAGE RADIO SET MODELS 2

CODF:

- OND ITEM SUPPLIED,

- REFER TO THE BASIC RADIO SFT MODEI CHARI LOR MODEL

CONTROL HEAD x x
TCN1092B CONTROL HEAD (MULTI-FREQ, x x
TCNIIIYA CONTROL HEAD (12-FRTO 1

CABLE, RADIO SUT I21FREO,
TMN6054A MICROPHONF x x
ELAS M CROPHONE HANC LP BOS a x

+ t

1

PACKAGE RADIO MODELS
DIGITAL PRIVATE-LINE 33

5 PLATER VERSIONS s s

MOTOROLA

WITH "DIGITAL PRIVATE-LINE' CODED SQUELCH AND

STANDARD-SPACED AND s

0 4

Mt DI Pt PON } Rk Ol 1 RANGE

e c a
0

t t t t +strt

O e

TIEN DESCRIPTION

Pus x1
TKN6457A CABLE & FUSE KT (25-WAT I XIXIX

6 AblL & F ST hol 45/75 1 00 VAT <TI N& 4584
TENt454P §CABIF DIOSETI (is Fi 1 +FREO

x x x
x x

GDL AT NLS
Tf N4347A INSTALLA LIC It NWO x X
\ToO IF CAIN 40 420 MHz)

470
12 Miz)

oa}

-_

1
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PACKAGE RADIO MODELS
DIGITAL PRIVATE-LINE"'
LATER VERSIONS s s 5 P

MOTOROLA
MODEI CHART

FOR

406-420 MHz AND 450-512 MHz 'MICOR" FM TWO-WAY RADIO

PACKAGE, RADIO SET MODELS

WITH "DIGITAL PRIVATE-LINE' CODED SQUELCH AND

STANDARD-SPACED AND WIDE-PAKC

CODE

3 ITEM SUPPTIFD

TO Tit BASIC RADIO SE MODE rc A R OR

e c a

t t t t +strt

O e

TIEN DESCRIPTION

IFAD RFC xTCNIO 13 CONTROL

GA ONTROI IIFAD

CABLE & FUSE
6 AblL & F ST hol 45/75 1 00 VAT <TI N& 4584

TENt454P §CABIF DIOSETI (is Fi 1 +FREO
CAL RADIO Ss! 12 FRFO x x x

1 MN6054A MIC ROPHONF x x x
HANC 1 P BOS

NLS
Tf N4347A INSTALLA LIC It NWO x X
\ToO IF CAIN 40 420 MHz)

470
mA 2095R 9 404 12 Miz)

1



PACKAGE RADIO MODELS
CARRIER AND "PRIVATE-LINE"

LATER VERSIONS

MOTOROLA

"PACKAGE" RADIO MODEL CHART

FOR

406-420 MHz AND 450-512 MHz

"MICOR"

FM TWO-WAY MOBILE RADIO SETS

WITH ACCESSORIES

1-FREQUENCY, 4-FREQUENCY AND

12-FREQUENCY OPERATION

ge ZzCODE: Ze
Zz aa

x ONE SUPPLIED. qa a aa a aye) fa e O

ONE SUPPLIED; CHOICE DEPENDENT ON OPERATING FREQUENCY

"SEE BASIC RADIO SET MODEL CHART FOR ITEMS WITHIN THE RADIO SET, fo)a

ARF POWER OUTPUT REQUIRED FOR ERP OF 50, 100, 150 AND 200 W; ASSUMES 10 FEET OF
COAXIAL CABLE (0.95 dB LOSS, MOTOROLA PART NUMBER 30C82921H01) BETWEEN RADIO
OUTPUT CONNECTOR AND 5 dB GAIN ANTENNA. 644 ae 4Ms AAS z

4 Zz,

a a fa] A O

On
Be
Ofge

4aaz"PACKAGE" NO, OF TYPE OF TRANSMITTER RF POWER *INCLUDES BASIC a <
MODEL RADIO SET MODELFREQS, SQUELCH SYSTEM 406-420 MHz 450-512 MHz 470-512 MHz #

MODELS WITH STANDARD TRANSM TIER
T34RTA-1000BK 1 CARRIER 19W T34RTA-1000BA
T44RTA-1000BK 1 CARRIER 45W 45 T44RTA-1000BA

CARRIER 75 59 T54RTA-1000BA x
000BK CARRIER T00W 10 x jOFO

T34RTA-3000BK "PL! Q5W 9W 'T34RTA-3000BA OFO:
T44RTA -3000BK. 1 "PL 45W 45W 39W T44RTA-3000BA exes e

1 0T54RTA-3000BK "put 75W 59 T54RTA-3000BA xt
T74RTA-3000BK 100W 100 W FSW T74RTA-3000BA

: W X X xX} OjOfoREA OOBK CARRIER 1 9 W T34RTA 900BA,
RTA i900BK CARRIER 45W 45W T44RTA-1900BA Xi XXX, we &

T54RTA-1900BK 4 CARRIER 75W 59 W T54RTA-1900BA a o e)

T74RTA-1900BK 4 CARRIER 100 W 100 78W T74RTA-1900BA X X X XO O OHO
34RTA -3900BK 4 "pr! 25W 19 W T34RTA-3900BA X X

4 EXTX XT44R TA -3900BK 45 W 45W 39W T44RTA -3900BA fe)

T54RTA-3900BK 4 "Pre 75 59W T54RTA -3900BA e
100 78W T74RTA-3900BA xT74RTA-3900BK 100W

12 CARRIER 25W 19 T34RTA-1800BA x
T44RTA-1800BK 12 CARRIER 45W 45 3 T44RTA-1800BA X X X O O O

54B TA - 800BK 12 CARRIER 75W Te4RTA- 800 36 X X X O O
T74RTA- 800BK 2 CARR ER 100 100 78 T74RTA-i800BA X X X O O O O

25W 19 T34RTA-3800BA x XT34RTA-3800BK 12 o o
12 PL 45W 45W T44RTA-3800BA x X O O O O

T54RTA-3800BK 1z 75 59 Ww T54RTA-3800BA X XEX X O O
T74RTA-3800BK 2 "PL" 00 100 W 78W T74RTA-3800BA X X XEX X O O O

MODELS TH W DE-SPACED TRA ATT TERR
T34RTA-1903BK 4 CARRIER, 25W 19 T34RTA-1903BA XX!
T44RTA-1903BK 4 CARRIER 45W 45 39W T44RTA-1903BA X XPX XfO OOFO

CARRIER 75W 59W T54RTA-1903BA x
4 CARRIER x X X X O O O OT74RTA-1903BK 100W 100W 78W T74RTA-1903BA

T34RTA -3903BK 25 9 T34RTA-3903BA x X

T44RTA-3903BK 4 45W 45 W T44RTA-3903BA
T54RTA-3903BK 75W 59W T54RTA-3903BA X XX)
TZ4RTA=3903 "PL" 100 W 100

CARRIER 25 \W T34RTA-1803BA X X X jofoT34RTA-1803BK 2 19W
T44RTA- 803BK 2 CARRIER 45W 45W 39 T44RTA- 803BA
54RTA-1803BK 12 CARRIER 75W T54RTA-1803BA59W X X X O O

T74RTA-1803BK 2 CARRIER 100 W 100 78W T74RTA-1803BA
T34RTA-3803BK 12 25W 19 T34RTA-3803BA X X

45W T44RTA-3803BA45 39W X X x X O O O O
T54RTA-3803BK 12 "prt 75W 59W T54RTA-3803BA
T74RTA-3803BK 12 100 LooW 78W T74RTA-3803BA

B

A a

T WOW ade
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X X O

X XEX X O O O

EPS17174-B

PACKAGE RADIO MODELS
CARRIER AND "PRIVATE-LINE"

LATER VERSIONS

MOTOROLA

"PACKAGE" RADIO MODEL CHART

FOR

406-420 MHz AND 450-512 MHz

"MICOR"

FM TWO-WAY MOBILE RADIO SETS

WITH ACCESSORIES

1-FREQUENCY, 4-FREQUENCY AND

12-FREQUENCY OPERATION

ge ZzCODE: Ze
Zz aa

x ONE SUPPLIED. qa a aa a aye) fa e O

ONE SUPPLIED; CHOICE DEPENDENT ON OPERATING FREQUENCY

"SEE BASIC RADIO SET MODEL CHART FOR ITEMS WITHIN THE RADIO SET, fo)a

ARF POWER OUTPUT REQUIRED FOR ERP OF 50, 100, 150 AND 200 W; ASSUMES 10 FEET OF
COAXIAL CABLE (0.95 dB LOSS, MOTOROLA PART NUMBER 30C82921H01) BETWEEN RADIO
OUTPUT CONNECTOR AND 5 dB GAIN ANTENNA. 644 ae 4Ms AAS z

4 Zz,

a a fa] A O

On
Be
Ofge

4aaz"PACKAGE" NO, OF TYPE OF TRANSMITTER RF POWER *INCLUDES BASIC a <
MODEL RADIO SET MODELFREQS, SQUELCH SYSTEM 406-420 MHz 450-512 MHz 470-512 MHz #

MODELS WITH STANDARD TRANSM TIER
T34RTA-1000BK 1 CARRIER 19W T34RTA-1000BA
T44RTA-1000BK 1 CARRIER 45W 45 T44RTA-1000BA

CARRIER 75 59 T54RTA-1000BA x
A 000BK CARRIER T00W 10 x jOFO

T34RTA-3000BK "PL! Q5W 9W 'T34RTA-3000BA OFO:
T44RTA -3000BK. 1 "PL 45W 45W 39W T44RTA-3000BA exes e

1 0T54RTA-3000BK "put 75W 59 T54RTA-3000BA xt
T74RTA-3000BK 100W 100 W FSW T74RTA-3000BA

: W X X xX} OjOfoREA OOBK CARRIER 1 9 W T34RTA 900BA,
RTA i900BK CARRIER 45W 45W T44RTA-1900BA Xi XXX, we &

T54RTA-1900BK 4 CARRIER 75W 59 W T54RTA-1900BA a o e)

T74RTA-1900BK 4 CARRIER 100 W 100 78W T74RTA-1900BA X X X XO O OHO
34RTA -3900BK 4 "pr! 25W 19 W T34RTA-3900BA X X

4 EXTX XT44R TA -3900BK 45 W 45W 39W T44RTA -3900BA fe)

T54RTA-3900BK 4 "Pre 75 59W T54RTA -3900BA e
100 78W T74RTA-3900BA xT74RTA-3900BK 100W

12 CARRIER 25W 19 T34RTA-1800BA x
T44RTA-1800BK 12 CARRIER 45W 45 3 T44RTA-1800BA X X X O O O

54B TA - 800BK 12 CARRIER 75W Te4RTA- 800 36 X X X O O
T74RTA- 800BK 2 CARR ER 100 100 78 T74RTA-i800BA X X X O O O O

25W 19 T34RTA-3800BA x XT34RTA-3800BK 12 o o
12 PL 45W 45W T44RTA-3800BA x X O O O O

T54RTA-3800BK 1z 75 59 Ww T54RTA-3800BA X XEX X 0 0
T74RTA-3800BK 2 "PL" 00 100 W 78W T74RTA-3800BA X X XEX X O O O

MODELS TH W DE-SPACED TRA ATT TERR
T34RTA-1903BK 4 CARRIER, 25W 19 T34RTA-1903BA XX!
T44RTA-1903BK 4 CARRIER 45W 45 39W T44RTA-1903BA X XPX XfO OOFO

CARRIER 75W 59W T54RTA-1903BA x
4 CARRIER x X X X O O O OT74RTA-1903BK 100W 100W 78W T74RTA-1903BA

T34RTA -3903BK 25 9 T34RTA-3903BA x X

T44RTA-3903BK 4 45W 45 W T44RTA-3903BA
T54RTA-3903BK 75W 59W T54RTA-3903BA X XX)
TZ4RTA=3903 "PL" 100 W 100

CARRIER 25 \W T34RTA-1803BA X X X jofoT34RTA-1803BK 2 19W
T44RTA- 803BK 2 CARRIER 45W 45W 39 T44RTA- 803BA
54RTA-1803BK 12 CARRIER 75W T54RTA-1803BA59W X X X O O

T74RTA-1803BK 2 CARRIER 100 W 100 78W T74RTA-1803BA
T34RTA-3803BK 12 25W 19 T34RTA-3803BA X X

45W T44RTA-3803BA45 39W X X x X O O O O
T54RTA-3803BK 12 "prt 75W 59W T54RTA-3803BA
T74RTA-3803BK 12 100 LooW 78W T74RTA-3803BA
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BASIC RADIO MODELS
EARLIER VERSIONS

MOTOROLA " b bb bt

BASIC RADIO SET MODEL CHiRT 04 0
FOR 406-420 MHz AND 450-512 MHz "MICOR" Se

FM TWO-WAY MOBILE SETS Sb der Pt bb dd boot BRE

NORMAL-SPACE AND WIDE-SPAC 1 TRANSMITTER
1 TO 4 FREQUENCY AND 1 TO 12 FREQUENCY

(WHEN USED WITH APPROPRIATE NUMBER OF CHANNEL ELEMENTS)
O an

H H
5

CODE

A m A R <<

= ONE SUPPLIED. AA
ONE SUPPLIED FOR SINGLE-FREQUENCY UE, ADDITIONAL QUANTITY CAN BE

Ofer ss} 42
A RUSED AS REQUIRED

ONE SUPPLIED PER FIVE RADIO SETS (OR as
INDICATES QUANTITY SUPPLIED,

+REPRESENTS A SERIES OF MODELS AND NOT A SPICIFIC MODEL 'THE SPECIFIC MODEL u

NUMBER ON THE UNIT CORRESPONDS WITH A SPECFIC CARRIER-FREQUENCY RANGE

O e
M M >

aREFER TO APPROPRIATE SECTION OF THIS MANUA.. FOR DETAILS
P E B

#RF POWER OUTPUT REQUIRED FOR ERP OF 50, 16) 150 AND 200 W ASSUMES 10 FEET 0

OF COAXIAL CABLE (0.95 dB LOSS, MOTOROLA PAKT NO 30U8é44iH0i1) DETWEEN RADIO

MODELS WITH STANDARD "RANSMITTER
T34R TA-1800AA 25W CARRIER +
T34RTA-1900AA 25 W 19W 4 CARRIER +
T34RTA-3800AA 25 W 19W 12 + 0

4R A320058 25W EN + 0
T44RTA-1800AA 45W 45 W 34 2 CARRIER +
T44R TA I 900AA 45W 45W 39W 4 CARRIER + 0

45W 45 W 34 12 + 0
45W 45W 34 4 "PLY + 0

T54RTA-1800AA 75 W 54W 2 CARR ER + 0
Tow CARRIER +

T54RTA3800AA 75 50W 12 +
T54RTA3900AA 75W 50W 4 + 0
T74RTA-1800AA 100 W 100 TW 12 CARRIER + 0
TAR TA 1900AA OOW 100 W TW. 4 CARRIER +
T74RTA-3800AA 100 00W. 12 + 0
T74RTA 3900AA loo W L0OW W 4 + ©

MODELS WITH WIDE-SPACED TRANSMITTER
T34RTA-1803AA ZEW 9W 12 CARRIER + 2 0

T34RTA-3903AA 25W ow 4 + 2

T54RTA-1803AA 75W saw 12 CARRIER + 2

TA- 803AA 1 00 W 100 V 78W 12 + 2 0

MODELS WITH STANDARD TRANSMIT (ER (SINGLE FREQ.

T44RTA-1000AA 45 a5 W 39 00 1
CARRIER 0

75W 59 W CARRIER 0

T74RTA-1000AA 100 W W 78W CARRIER + D

T34RTA-3000AA 25 19.W p PL" + 0

45 45 W 39W 1
+ 0

4

EPS-9360-t.

OUTPUT CONNECTOR AND 5 QB GAIN ANTENNA.

1 LE&80454 EXCITER PROVIDED FOR 450-470 Milz MODELS WITH OPTIONNOTE

TYPE OFRADIO SET TRANSMITTER RF POWER NO OF iM
MODEL 406-420 MHz 450-470 MHz 470-112 MHz FREQS SQUELCH SYS LEM & RIAU RG S

19

T44RTA-3800AA
T44RTA-3900AA

4

Pl

T34RTA-1903AA 25 W W 4 +9
1 2

T44RTA-1803AA 45 W 45 W CARRIER + 2

45 W 45 W 4 CARRIER + 2:T44RTA-1903AA
T44RTA-3803AA P
44RTA

T54RTA-1903AA 75 W + 2
T54RTA 3803AA 75 W + 25
T54RTA-3903AA 75 W +59 W

CAR
T74RTA-1903AA 100w iGo 72W 4 CARRIER

+

100 1

4RTA-3000AA PL
+T54RTA-3000 w PL
+T74RTA-3000 PL

1

xi

BASIC RADIO MODELS
EARLIER VERSIONS

MOTOROLA " b bb bt

BASIC RADIO SET MODEL CHiRT 04 0
FOR 406-420 MHz AND 450-512 MHz "MICOR" Se

FM TWO-WAY MOBILE SETS Sb der Pt bb dd boot BRE

NORMAL-SPACE AND WIDE-SPAC 1 TRANSMITTER
1 TO 4 FREQUENCY AND 1 TO 12 FREQUENCY

(WHEN USED WITH APPROPRIATE NUMBER OF CHANNEL ELEMENTS)
O an

H H
5

CODE

A m A R <<

= ONE SUPPLIED. AA
ONE SUPPLIED FOR SINGLE-FREQUENCY UE, ADDITIONAL QUANTITY CAN BE

Ofer ss} 42
A RUSED AS REQUIRED

ONE SUPPLIED PER FIVE RADIO SETS (OR as
INDICATES QUANTITY SUPPLIED,

+REPRESENTS A SERIES OF MODELS AND NOT A SPICIFIC MODEL 'THE SPECIFIC MODEL u

NUMBER ON THE UNIT CORRESPONDS WITH A SPECFIC CARRIER-FREQUENCY RANGE

O e
M M >

aREFER TO APPROPRIATE SECTION OF THIS MANUA.. FOR DETAILS
P E B

#RF POWER OUTPUT REQUIRED FOR ERP OF 50, 16) 150 AND 200 W ASSUMES 10 FEET 0

OF COAXIAL CABLE (0.95 dB LOSS, MOTOROLA PAKT NO 30U8é44iH0i1) DETWEEN RADIO

MODELS WITH STANDARD "RANSMITTER
T34R TA-1800AA 25W CARRIER +
T34RTA-1900AA 25 W 19W 4 CARRIER +
T34RTA-3800AA 25 W 19W 12 + 0

4R A320058 25W EN + 0
T44RTA-1800AA 45W 45 W 34 2 CARRIER +
T44R TA I 900AA 45W 45W 39W 4 CARRIER + 0

45W 45 W 34 12 + 0
45W 45W 34 4 "PLY + 0

T54RTA-1800AA 75 W 54W 2 CARR ER + 0
Tow CARRIER +

T54RTA3800AA 75 50W 12 +
T54RTA3900AA 75W 50W 4 + 0
T74RTA-1800AA 100 W 100 TW 12 CARRIER + 0
TAR TA 1900AA OOW 100 W TW. 4 CARRIER +
T74RTA-3800AA 100 00W. 12 + 0
T74RTA 3900AA loo W L0OW W 4 + ©

MODELS WITH WIDE-SPACED TRANSMITTER
T34RTA-1803AA ZEW 9W 12 CARRIER + 2 0

T34RTA-3903AA 25W ow 4 + 2

T54RTA-1803AA 75W saw 12 CARRIER + 2

TA- 803AA 1 00 W 100 V 78W 12 + 2 0

MODELS WITH STANDARD TRANSMIT (ER (SINGLE FREQ.

T44RTA-1000AA 45 a5 W 39 00 1
CARRIER 0

75W 59 W CARRIER 0

T74RTA-1000AA 100 W W 78W CARRIER + D

T34RTA-3000AA 25 19.W p PL" + 0

45 45 W 39W 1
+ 0

4

EPS-9360-t.

OUTPUT CONNECTOR AND 5 QB GAIN ANTENNA.

1 LE&80454 EXCITER PROVIDED FOR 450-470 Milz MODELS WITH OPTIONNOTE

TYPE OFRADIO SET TRANSMITTER RF POWER NO OF iM
MODEL 406-420 MHz 450-470 MHz 470-112 MHz FREQS SQUELCH SYS LEM & RIAU RG S

19

T44RTA-3800AA
T44RTA-3900AA

4

Pl

T34RTA-1903AA 25 W W 4 +9
1 2

T44RTA-1803AA 45 W 45 W CARRIER + 2

45 W 45 W 4 CARRIER + 2:T44RTA-1903AA
T44RTA-3803AA P
44RTA

T54RTA-1903AA 75 W + 2
T54RTA 3803AA 75 W + 25
T54RTA-3903AA 75 W +59 W

CAR
T74RTA-1903AA 100w iGo 72W 4 CARRIER

+

100 1

4RTA-3000AA PL
+T54RTA-3000 w PL
+T74RTA-3000 PL

1

xi



PACKAGE RADIO MODELS
EARLIER VERSIONS

MOTOROLA
"PACKAGE" RADIO MODEL CHART

FOR
406-420 MHz AND 450-512 MHz

"MICOR"

FM TWO-WAY MOBILE RADIO SETS
WITH ACCESSORIES

1-FREQUENCY, 4-FREQUENCY AND

12-FREQUENCY OPERATION fu4a

food Fea ten

CODE: qq 0q<ONE SUPPLIED.

O

PALS ha e
ae TOTO A eONE SUPPLIED; CHOICE DEPENDENT ON atOPERATING FREQUENCY qo Q M

*SEE BASIC RADIO SET MODEL CHART FOR ITEMS WITHIN THE RADIO SET. 2 o

#RF POWER OUTPUT REQUIRED FOR ERP OF 50, 100, 150, AND 200 W; ASSUMES 10 FEETOF COAXIAL CABLE (0.95 dB LOSS, MOTOROLA PART NUMBER 30C82921H01) BETWEENRADIO OUTPUT CONNEGTOR AND 5 dB GAIN ANTENNA.

On < t s q t a) a
Ay O

"PACKAGE" OF TYPE
TYPE O Z Z Z ZOF TRANSMITTER RF POWER INCLUDES BASIC a a e o s
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FOREWORD

1. SCOPE OFMANUAL

This manual is intended for use by experienced
technicians familiar with similar types of equipment. It
contains all service information required for the equip-
ment described and is current as of the printing date.
Changes which occur after the printing date are in-
corporated by Instruction Manual Revisions (SMR).
These SMR's are added to the manuals as the engineer-
ing changes are incorporated into the equipment.

2. MODEL AND KIT IDENTIFICATION

Motorola equipments are specifically identified by
an overall model number on the namepiate. In most
cases, assemblies and kits which make up the equipment
also have kit model numbers stamped cn them. When a
production or engineering change is incorporated, revi-
sion suffix numerals are added to the affected kit model
number. For example, a TLN4448A becomes a
TLN4448A-1 with the first revision, TLN4448A-2 with
the second revision, etc.

As diagrams are updated, information about the
change is incorporated into a revision column. This revi-
sion column appears in the manual next to the parts list
or, in s0me cases, on the diagram. It lists the reference
number, part number, and description of the parts
removed or replaced when the suffix number changed.
With this information, the technician can find the in-
formation for the current version, and any previous ver-
sion, of the equipment covered by the manual.

3. SERVICE

Motorola's National Service Organization offers
one of the finest nation-wide installation and
maintenance programs available to communication
equipment users. This organization includes approx-
imately 800 authorized Motorola Service Stations (MSS)
located throughout the United States, each manned by
one or more trained, FCC licensed technicians.

These MSS's are independently owned and
operated and were selected by Motorola to service its
customers. Motorola maintenance is available on either
a time and material basis or on a periodic fixed-fee type
arrangement.

The administrative staff of this organization con-
sists of national, area and district service managers and

district representatives, all of whom are Motorola
employees with the objective to improve the service to
our customers.

Should you wish to purchase a service contract for
your Motorola equipment, contact your Motorola Ser-
vice Representative, or write to:

National Service Manager
Motorola Communications Division
1303 E. Algonquin Road
Schaumburg, Illinois 60196

4. REPLACEMENT PARTS ORDERING

Motorola maintains a number of parts offices
strategically-located throughout the United States.
These facilities are staffed to process parts orders, iden-
ufy part numbers, and otherwise assist in the
maintenance and repair of Motorola Communications
Division products.

Orders for all parts excep? crystals, active filters,
code plugs, channel elements, and ''Vibrasender'' ®

and ''Vibrasponder''® resonant reeds should be sent
to the nearest area parts center. Orders for instruction
manuals should also be sent to the area parts center.

When ordering replacement parts or equipment in-
formation, the complete identification number should
be included. This applies to all components, kits, and
chassis. If the component part number is not known,
the order should include the number of the chassis or kit
of which it is a part, and sufficient description of the
desired component to identify it.

Orders for crystals, channel elements, active
filters, code plugs, and reeds should be sent direct-
ly to the factory address listed on the following
page. Crystal and channel element orders should
specify the crystal or channel element type
number, crystal and carrier frequency, and the
chassis model number in which the part is used.

Orders for active filters, code plugs,
""Vibrasender'' and ''Vibrasponder'' resonant
reeds should specify type number and frequency,
and should identify the owner/operator of the
communications system in which these items are
to be used.

68P81025E81-L
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5.

5.1

5.2

X1V

ADDRESSES

GENERAL OFFICES

MOTOROLA Communications and Electronics
Inc.
Communications and Electronics Parts
1313 E. Algonquin Rd.,
Schaumburg, Illinois 60196
Phone: 312-576-3900

U.S. ORDERS

WESTERNAREA PARTS
1170 Chess Drive, Foster City,
San Mateo, California 94404
Phone: 415-349-3111
TWX: 910-375-3877

MIDWESTAREA PARTS
1313 E. Algonquin Road
Schaumburg, Il. 60196
Phone: 312-576-7322
TWX: 910-693-0869

MID-ATLANTICAREA PARTS
7230 Parkway Drive
Hanover, Maryland 20176
Phone: 301-796-8600
TWX: 710-862-1941

EAST CENTRAL AREA PARTS
12995 Snow Road,
Parma, Ohio 44130
Phone: 216-267-2210
TWX: 810-421-8845

EASTERNAREA PARTS
85 Harristown Road,
Glen Rock, New Jersey 07452
Phone: 201-447-4000
TWX: 710-988-5602

PAraFICSOUTHWESTERNAREA PARTS
P.O. Box 85036
San Diego, California 92138
Phone: 714-578-2222
TWX: 910-335-1634

GULFSTATESAREA PARTS
8550 Katy Freeway
Suite 128
Houston, Texas 77024
Phone: 713-932-8955

5.3

5.4

5.5

SOUTHWESTERNAREA PARTS
P.O. Box 34290
3320 Belt Line Road,
Dallas, Texas 75234
Phone: 214-241-2151
TWX: 910-860-5505

SOUTHEASTERNAREA PARTS
P.O. Box 368
Decatur, Georgia 30031
Phone: 504-981-9800
TWX: 810-766-0876

CANADIAN ORDERS

CANADIANMOTOROLA ELECTRONICS
COMPANY
National Parts Department
3125 Steeles Avenue,
East Willowdale, Ontario
Phone: 416-499-144]
TWX: 610-492-2713
Telex: 02-29944LD

ALL COUNTRIES EXCEPT U.S. AND CANADA

MOTOROLA, INC. ORMOTOROLA
AMERICAS, INC.
International Parts Dept.
1313 E. Algonquin Road
Schaumburg, Illinois 60196 U.S.A.
Phone: 312-576-6492
TWX: 910-693-0869
Telex: 722443 or 722424
Cable: MOTOL PARTS

FACTORY ADDRESS FOR CRYSTAL, CHANNEL
ELEMENT, ACTIVE FILTER, CODE PLUGS AND RESO-
NANT REED ORDERS

ALL MAIL ORDERS
Motorola, Inc.
Component Products Sales & Service
P.O. Box 66191
O'Hare International Airport
Chicago, Ill. 60666

CORRESPONDENCE
Motorola, Inc.
Component Products Sales & Service
2553 N. Edgington Street
Franklin Park, Hlinois 60131

68P81025E81-L
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1. ELECTRICAL FEATURES
a. General

Motorola UHF "Micor' mobile FM two-way
radios are fully solid state units incorporating
integrated circuits and monolithic crystal filters.
A VIC! three-port circulator is used in the

In addition, both
the transmitter and receiver frequency is devel-
antenna network of each radio.

oped by circuitry using a single channel element.
The radio sets are available in ''Private- ine"
or carrier squelch models with up to twelve chan-
nels of operation. RF power output is 25, 45,
75 or 100 watts in the 450-470 MHz range. In
the 470-512 MHz range, the effective radiated
power is 50, 100, 150 and 200 watts assuming a
5 dB gain antenna and 10 feet of coaxial cable
(0.95 dB loss) between radio output connector
and 5 dB gain antenna. In addition, wide-space
transmitter models are available. Optional ac-
cessories include receiver preamplifier, positive
or negative ground plug in kits, time-out-timer,
and all system-90 optional accessories.

The 406-420 MEIz version of the Motorola
UHF "Micor" mobile FM two-way radio is es-
sentially the same as the 450-512 MHz version.
The exciter is the only part of the radio set that
has Leen significantly changed. All options
available for the 450-512 Miiz ''Micor" Radio
Set can be used with the 406-420 MHz "Micor"
Radio Set. The rated transmitler power output
for 406-420 MHz ''Micour" radio sets is either
45 or 100 watts.
b. Power Source

The radio set does not include or requirea pow-
er supply. The highest voltaye anywhere inthe radio
set can be furnished directly froma 12-volt vehicle
battery. This type of operation provides greater
efficiency and less power consumption.

MOTOROLA INC.
Communications Division

8/27/76-UP

DESCRIPTION

The radio set operates from a negative or
positive ground electrical system. For positive
ground operation, an optional positive ground
converter and power cable are required. The
converter may be ordered factory-installed or
purchased separately for field installation later.
c. Receiver

The receiver is a single conversion design
and delivers 10 watts of audio power at less than
5% distortion. A majority of the receiver audio
circuitry is contained in integrated circuits. A
squelch control automatically turns off the re-
ceiver audio except when an incoming signal is
present. The receiver board contains the com-
mon channel element oscillator and injection
train which is used by both the receiver and
transmitter. The transmit frequencies are de-
veloped by taking the injection frequency from
the receiver and adding to it, an appropriate off-
set oscillator frequency in the transmitter mixer.
The transmitter power amplifiers feature broad-
band circuitry requiring no tuning. The rf cir-
cuitry is constructed using thick film microstrips
upon alumina (ceramic) substrates and internally
matched rf power transistors. In addition, all
stages of the power amplifiers interface at 50
ohms for ease of servicing.
d. Frequency Selection

Frequency selection in some multi-channel
radio sets is accomplished through the use of a
diode matrix on the control (interconnect) board
(channels Fl through F4) and a diode matrix
beard (channels F5 through F12). On other multi-
channel radio sets frequency selection is accom-
plished by using an optional universal switching
board. The frequency selection system used in
a particular radio set is chosen before manulac-
ture, depending on the required transmit and
receive frequency pairing for each channel.

service publications
1301 E Algonquin Road, Schaumburg, IL 60196



e. Antenna Switching
The transmitter and receiver are connected

to the antenna through the antenna switching
network. Within the antenna switching network
is a 'YIG" three port circulator through which
the transmitter and receiver connect to the
antenna. The transmitter is connected to the
antenna via the circulator at all times. The
receiver is connected to the antenna only during
receive operation. Highly reliable reed
switches are used in the antenna switching net-
work for the rf switching. The circulator pro-
vides maximum protection for the transmitter
power amplifier transistors, enables optimum
transmitter power under all conditions of ant-
enna mismatch, and significantly improves
transmitter intermodulation performance.
f. "Private-Line't Models

The UHF "Micor" radio sets are also
available in "Private-Line" models. This type
of operation permits private communications on
crowded radio communication channels. Sev-
eral ''Private-Line"' (PL) networks can use the
same rf carrier frequency in the same area if
each network uses a different PL tone frequency.
The PL tones are in the 67-192.8 Hz range,
which is below the 300-3000 Hz voice frequency
range used in radio communication equipment.

The transmitters are modulated by a con-
tinuous sub-audible PL tone in addition to the
voice modulation. The tone is generated bya
PL encoder, which is a plug-in circuit board
inthe transmitter. The receivers accept only
signals that are modulated with the specific PL
tone frequency. Signals without the tone or
with a different tone are not heard. Only mes-
sages from your own PL network are heard.
A PL decoder, which is also a plug-in circuit
board in the receiver, disables the audio cir-
cuits of the receiver until the proper tone is
received. A filter blocks the tone from the
speaker.

The PL decoder may be bypassed, if de-
sired, to monitor all on-frequency signals.
Since the operator cannot hear all on-frequency
signals unless he monitors the channel, it is
necessary to do so before transmitting to avoid
interfering with other users. In PL radios,
this happens automatically when the microphone
is removed from the hang-up bracket. A mon-
itor switch on the side of the bracket also allows
monitoring when the microphone is in the hang-
up bracket.

NOTE
The Motorola Systems Engineering
Department assigns the PL tone
frequencies to prevent duplicate or
interfering tones from being used in
the same area. Consult them before
changing tones or adding new ones. All
"Private-Line" users will enjoy better
performance.

g. "Digital Private-Line'' Models

UHF ''Micor" radio sets are available with
"Digital Private-Line" (DPL) binary-coded
squelch. The receiver ina DPL-equipped ra-
dio set unsquelches only when a signal with the
proper DPL binary code is received.

The distinctive DPL binary code for trans-
mission and reception is determined by a code
plug on the DPL encoder board. If all radio sets
in a 2-way radio system are equipped with code
plugs having the same identifying number, the
receivers in that system will unsquelch for sig-
nals from within that radio system only.

During reception, the DPL decoder
board keeps the receiver audio circuits muted
until <a properly-coded signal is received. The
DPL decoder board plugs into the receiver audio
& squelch circuit board.

During transmission the DPL encoder and
decoder boards work together to modulate the
transmitter continuously with a distinctive 23-
bit binary code word. The DPL encoder board
plugs into the exciter circuit board.

The DPL decoder may be bypassed, if de-
sired, to monitor all on-frequency signals. Since
the operator cannot hear all on-frequency signals
unless he monitors the channel, it is necessary
to do so before transmitting to avoid interfering

In DPL radios, this happens
automatically when the microphone is removed
from the hang-up bracket. A monitor switch on
the side of the bracket also allows monitoring
when the microphone is in the hang-up bracket.

with other users.

2. MECHANICAL FEATURES
Virtually all components are mounted on

circuit boards which are easily removed and
replaced without unsoldering leads. A control
circuit board runs the length of the radio in the
center. Other circuit boards plug directly into
the control board, which provides interconntc-
tions via circuit board plating instead of wiring
The few remaining wire connections may be
unplugged and reconnected easily; no unsoldering
and resoldering is required. The transmitter
circuits are on one side of the radio set (side
with the heat sink) and receiver circuits are on
the opposite side. Transmitter signals are
generated at the back of the radio and are pro-
gressively routed toward the front of the radio
set where the final transmitter output signal is
taken from the antenna connector. The receiver
signals are likewise routed from back to front
of the radio set. The final audio output is
developed at the front of the radio. The audio
power amplifier's transistor board is mounted
to the side of the radio set for good heat dis-
sipation,

1-2



The radio is contained in a rugged steel
housing which is unvented to keep out dust and
contaminants. The heat sink fins along the side
of the radio form part of the heavy duty, yet
lightweight aluminum casting which nounts
the transmitter power amplifiers. Heat is
conducted to the fins and radiated for efficient
cooling.

The radio set is normally installed in the
trunk compartment of a vehicle with the control
head, speaker, and microphone mounted under
the dashboard. The control head includes the
controls required for operating the radio such
as the on-off switch, volume and squelch con-
trols, and frequency selector switch (mult-
frequency models). A cable connects from the
radio set to the control head for remote control
of the radio. The cable also connects to the
vehicle battery for power to operate the radio.
The speaker and microphone connect directly
to the control head. A coaxial cable connects
from the radio sct to the antenna. Of course,
the radia may be mounted in a station wagon,
truck or almost any other type vehicle or ina
fixed location if powered by a 12-volt battery.

The bottom cover of the radio set is usually
mounted permanently to a flat surface using four
mounting holes, or to an uneven surface by using
the alternate three-point mounting. The rest of
the radio set slides onto the bottom cover and is
locked in position. The handle on the front
latches the radio to the bottom plate, latches the
top in place and secures the cable connector. A
key lock guards against theft or tampering. When
the handle is unlocked and pulled forward to the
first detent, the cable connector is released and
the radio can be removed from the vehicle. When
the handle if pulled fully open, the top may be
removed. The handle latching mechanism allows
close quarters mounting such as under the seat
of a truck.

The control head, speaker and microphone
are safety designed to reduce or prevent injury
in collisions. The housings are constructed of
impact absorbing p 1 astic, all knobs and switches
are recessed, and there are no sharp corners or
projections. In addition, the control head may
be breakaway mounted so that it will give way
undér impact.

3. SERVICING FEATURES
Many of the items listed under electrical and

mechanical features are also servicing features.
For example:

--Integrated Circuits - Fewer components
and more reliable components mean less serv-
icing.

--Few Wires - Broken and loose wire
connections are eliminated as a source of trouble.

--Modular Construction ~ Circuit boards can
be removed and replaced in seconds. Spare
circuit boards may be carried by a technician
and defective boards replaced to quickly return
radios to service.

--All power amplifier stages interface at
50 ohms for ease of troubleshooting.

--Removable top - The top can be removed
with the radio still in the vehicle. Most servicing
can be performed from the top of the radio.

--Locking Handle - The locking handle pro-
vides quick release of the top, cable and radio
set.

In addition, other important service consid-
erations include.

--Five Metering Receptacles - Metering
receptacles in the exciter, power amplifier,
power control board, receiver and control board
allow a Motorola portable test set to check over
20 major test points for rapid isolation of trouble.
A microphone may be connected to the test set
and the speaker in the test set used for operation
of the radio set during testing.

~-Alignment - All receiver and transmitter
alignment is performed from the top of the radio
set. Crystal filters in the receiver i-f section
eliminate most i-f alignment adjustments.
Transmitter power output may be measured on
a Motorola portable test set.

--Servicing in the Vehicle - A combination
of features such as the removable top, acces-
sibility, multiple metering points, and operation
of the radio from a portable test set means that
most servicing can be performed in the vehicle
Such testing is performed under actual operating
conditions, with the normally used control head,
antenna, and power source included in the test.

4. REQUIRED ACCESSORIES
In addition to the basic radio set, certain

accessories are required to complete the instal-
lation. Such items include a control head,
microphone, speaker, cable kit, and antenna.
Complete package models are available which
include the basic radio set and the most common-
ly used group of accessories for a complete
installation. Refer to the model chart at the
front of this manual for a listing of all items
included in the package models. Accessory
items are also available individually to allow
selection of alternate items, if required, for
specific installations.

The control head contains the operator con-
trols such as the on-off switch, volume and
squelch controls, and frequency selector switches
in multi-frequency models. Models are available
in single-frequency and multi-frequency

1-3A



P501, 2 UNDER
EXCITER FIL-TER

we

SECTION A
INJECTION

RCVR RF FILTER
ANID I-F FL400
BOARD

SECTION B
INJECTION

J102 (ON PCB) FILTER
MULTIPLIER FL300
OUTPUT

P301

P401

EXCITER
BOARD

AUDIO
AND
SQUELCH POWER
BOARD CONTROL

BOARD

FBEPS-21 126-0

Figure 1.
Major Component Location Detail, Top View of Radio

P501, 2 UNDER
EXCITER FIL-TER

we

SECTION A
INJECTION

RCVR RF FILTER
ANID I-F FL400
BOARD

SECTION B
INJECTION

J102 (ON PCB) FILTER
MULTIPLIER FL300
OUTPUT

P301

P401

EXCITER
BOARD

AUDIO
AND
SQUELCH POWER
BOARD CONTROL

BOARD

FBEPS-21 126-0

Figure 1.
Major Component Location Detail, Top View of Radio



CONTRO?
(INTERCONNECT)
BOARD

PLOR : :
1 t

ENCODER
BOARD

AMPLIFIER 8

«

ROVE RE
6639 : :

LEA OUTPUT

CONTROL
STAGE :

:

8

1

IN:

TIM

TIC

DRIVER

OW Na

Fee
PL OR
DECODER

CARD

> Ic >

MAND

1 GA
WileNESS

NETWORK AUDIO
POWER

TER

é
FBEPS-721427 0

: fay

TE! ANTENNA CON TRG.
HEAD
CONNECTOR

Figure 2,
Major Component Location Detail, Bottom View of Radio

}-5A

CONTRO?
(INTERCONNECT)
BOARD

PLOR : :
1 t

ENCODER
BOARD

AMPLIFIER 8

«

ROVE RE
6639 : :

LEA OUTPUT

CONTROL
STAGE :

:

8

1

IN:

TIM

TIC

DRIVER

OW Na

Fee
PL OR
DECODER

CARD

> Ic >

MAND

1 GA
WileNESS

NETWORK AUDIO
POWER

TER

é
FBEPS-721427 0

: fay

TE! ANTENNA CON TRG.
HEAD
CONNECTOR

Figure 2,
Major Component Location Detail, Bottom View of Radio

}-5A



versions. A plastic housing, recessed controls,
and breakaway mounting are safety features. A
double-pivoting trunnion bracket allows mount-
ing at almost any angle. The controls are il-
luminated for visibility at night. A red "'trans-
mit'' indicator lights when the transmitter is
keyed.

An 18-foot cable connects the radio set to
the control head and the vehicle battery. It is
long enough to facilitate installation in most
vehicles. However, a 22-foot cable is available
for special installation requirements. Separate
versions of 18-foot and 22-foot cables are used
for multi-frequency radio sets.

A plastic case dynamic microphone with a
built-in transistorized preamplifier is used. It
includes a retractable coiled cord and a hang-up
clip which permits vertical or horizontal instal-
lation. ''Private-Line'' models use a hang-up
switch/bracket. The push-to-talk switch on the
microphone keys the transmitter. The micro-
phone plugs directly into the control head.

The mobile speaker handles the full 10 watts
of receiver audio output at low distortion. It
plugs into the control head and is housed ina
plastic case. A trunnion bracket for vertical or
horizontal mounting and a wall-mount bracket
for use where space is limited are included. A
hang-up clip on the rear of the speaker anda
long cable permit the speaker to be hung on the
vehicle window for reception of calls when the
operator is outside the vehicle.

5. OPTIONAL ACCESSORIES

Additional accessories are available for the
"Micor'' radio set. These items may be factory
installed if purchased at the same tinie as the
radio set or added later. Other accessories will
become available after the printing of this man-
ual; consult your Motorola sales representative
for a complete list of currently available acces-
sory items.

a. High Stability Channel Elements

The standard channel elements (KXN1024A)
shipped with the radio provide a transmitter fre-
quency stability of +.0005% and a receiver fre-
quency stability of +. 0002% with automatic fre-
quency control.

Optional channel elements (KXN1029A) pro-
vides a transmitter frequency stability of

1-6

+, 0002% and a receiver frequency stability of
+. 0002% without automatic frequency control.

b. Time-Out Timer

The Model TLN1361A Time-Out Timer is
a plug-in module which can be inserted into the
"Micor'' radio set without additional modifica-
tions. It turns off the transmitter after approx-
imately 60 seconds continuous operation. An
alert tone in the speaker warns the operator
that the transmitter has turned off. The timer
is immediately reset when the transmitter is
unkeyed.

c. Positive Ground Converter

The Positive Ground Converter allows the
"Micor'' radio set to operate from 12~-volt posi-
tive ground vehicle electrical systems. The
unit mounts inside the radio.

CAUTION
Certain leads must be reversed in the
radio set cable for positive ground
operation or Cca TKN6470B Positive
Ground Cable must be used.

d. Long Cables

Cables 22-feet long are available for inter-
connecting the radio to the control head and
battery where extra length is required.

e. RF Preamplifier

The RF Preamplifier increases receiver
sensitivity by 6 dB.

f. Universal Switching Board

The universal switching board allows inde-
pendent selection of any transmitter and receiver
frequency for each control head channel selector
switch position. The universal switching board
may be used to select any of the channel elements
and either offset oscillator thereby permitting
operation with transmitter and receiver frequen-
cy pairings that are not separated by the stand-
ard or wide-spaced offset oscillator frequencies.
The board is available in both four-frequency
(TLN5575A) and twelve-frequency (TLN5477A)
models.



1. PRE-INSTALLATION INSTRUCTIONS

a. Before Unpacking

The package radic set mode are

completely cannected for pre-installation testing,
Complete removal from the shipping carton is not
required. The basic ''Micor'! radio sets can be
checked before installation using u benchtest set-

supply or the checkfacilities and proper power
can be made after the installation is complete.

CAUTION

Observe the polarity and power supply
instructions below.

Reverse Polarity

A label onthe plug of the cable whichconnects
to the front of the radio set identifies the cable as
a negative ground or positive ground device, The
plug must be removed to read this
negative ground cables, connect the red lead to
the positive (+) terminal and the black lead tothe
negative (-) terminal of the power source, For
positive pround cables, connect the red leadtothe

ead to the
source.

negative (-) terminal and the black
positive (+) terminal of the power
(Internal protection prevents damage to the radio
in the event that voltage of the wrong polarity is
applied).

MOTOROLA INC.
Communications Diviston

9/28/78-UP
A

INSTALLATION.

c. Selecting a Bench Power Supply

The poor regulation and/or transient re-
sponse of many bench power supplies can apply

tu tl tyri power radios when goingINAG tage
efram tha ti id

using these supplies or damayve to the radio may
result. The following bench supplies are approved
for testing the ''MICOR" radio:

up with permanently-installed cabling, control

Motorola R1011 High Current Power Supply.

Motorola Transistorized 24-voit to
12-volt T1012AConverter driven by Motorola
Power Supply.

with Motorola
T1012A Power Supply used as a battery charger.

12-volt automotive battery

The power supply will provide sufficient power
to maintain the voltage under full load conditions,
and the battery will absorb the over-voltage upon
dekeving.

d. Excerpts From FCC Regulations

(1) Radio transmitters may be tuned or ad-
justed only by persons holding a first or second
class commercial radiotelephone operator's
license or by personnel working directly under
their immediate supervision.

service Nublications
1301 E Algonquin Road. Schaumburg, IL 60196
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(2) The power input to the final radio fre-
quency stage shall not exceed the maximum figure
specified on the current station authorization.
This power input shall be measured and the re-
sults recorded:

(a) When the transmitter is initially
installed.

(b) When any change is made in the
transmitter which may increase the power input.

(c) At intervals not to exceed one year.

(3) Frequency and deviation ofa transmitter
must be checked:

(a) When it is initially installed.

(b) When any change is made in the
transmitter which may affect the carrier fre-
quency or modulation characteristics.

(c) At intervals not to exceed one year.

e. Pre-Operational Checks

Although the equipment has been accurately
aligned at the factory, it is possible that mis-
handling in transit may have disturbed some of
the adjustments, In addition, FCC regulations
require transmitter frequency and deviation to be
checked at installation. It is essential therefore,
that a pre-operational check be made to assure
proper operation. For complete check-out,
follow the sequence of tests present below.
Complete information for performing the tests
are fully outlined in the ADJUSTMENT section
of this instruction manual.

(1) Measure the 20 dB quieting signal level.

(2) InPLmodels, measure the PL sensitivity.

(3) Check the receiver frequency and re-
align if necessary.

(4) Measure the transmitter power output.

(5) Measure the transmitter deviation.

(6) Check the transmitter frequency and
adjust if necessary.

(7) Check the antenna VSWR after installa-
tion in the vehicle.

2. ANTI-SKID BRAKING PRECAUTIONS

The following recommended transmitter
installation and test procedures are suggested
for vehicles with electronic anti-skid braking
systems.

a. Installation Suggestions
Locate the braking modulator box in the

vehicle. The braking modulator box is located
in the trunk in Chrysler Corporation cars and
either inthe trunk or under the dash in General
Motors and Ford Corporation automobiles. A
service manual may be helpful to aid in the loca-
tion of the braking modulator box. Perform
transmitter installation in accordance with the
following recommended procedures.

(1) If the braking modulator box is mounted
on the right side of the vehicle, mount the.trans-
mitter on the left side of the trunk to give it as
much space as possible between the braking
modulator boxandthe transmitter. If the braking
modulator box is mounted onthe left side, reverse
the procedure.

(2) Use the shortest practical length of
Motorola coaxial cable.

(3) The antenna should be mounted on the
opposite side of the car trunk from the braking
modulator box,

(4) Route all cables along the center or on
the opposite side of the vehicle from the braking
modulator box.

(5) Do not operate the transmitter while the
vehicle is in motion with the trunk lid open.
b. Check Test

aan

This test is dividedto cover several different
types ofinterference. Disturbance of the electrenic
anti-skid device can usually be detected in several
different ways concerning the vehicle's braking
system, i.e., by the lights, any irregular audible
sounds, any change in the performance of the
braking system itself, etc.

During checks (1) thru (5), however, none of
the above conditions should be observed.

(1) With car stationary (gear selector in
PARK) and the engine runningatafastidle, key
(turn the carrier on and off) the transmitter with
and without modulation with your foot off of the
brake pedal.

(2) Repeat the preceding with your foot on
the brake pedal.
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(3) When making this test, while the car is
stationary, allowatleast 2 car lengths and
possibly even more of clear area in front of
the vehicle. Withyour foot on the brake with just
enough pressure to keep the vehicle from moving,
place the carinaforward gear with the engine at
a fast idle, then key the transmitter withand with-
out modulation,

NOTE: Disruption of the anti-skid braking
system may cause the vehicle to
move forward in addition to the
lights and audible sounds mentioned
above.

(4) Driving at a moderate speed (15-25 mph)

(5) Repeat step d with foot lightly on the
brake pedal to turn on the brake lights.

(6) While making a moderate deceleration
stop from 25-30 mph, have an assistant key the
transmitter with and without modulation.

NOTE: Severe disruption of the electronic
anti-skid braking system may cause
loss of control of the vehicle during
the following test.

(7) While making "panic" stops from 20 mph
have an assistant key the transmitter with and
without modulation.

If no interference or disruption is
noticed, repeat by making ''panic"
30 mph.

stops from

If no malfunctions are observed after
the above tests are performed, it canbeassumed
no apparent problem exists and release the car
to the customer.

If any of the above tests result ina
brake malfunction, contact the car manufacturer
service department as soon as possible and re-
move the radiofrom the vehicle.
installation.

Do not complete

3. INSTALLATION INSTRUCTIONS

CAUTION
In positive ground vehicles, an optional
ground converter is required anda
positive ground cable kitmustbeused.
A negative ground cable kit can be
converted for positive ground operation
if required. Refer to Figure 3 for
conversion details.

STEP 1

CABLE ROUTING (Refer to Figures 1, 2, and 3.

CAUTION
Before the cable is routed
unpacking) fourleads must be removed
from the black connector block that
connects to the control head. Remove
the greenand orange fused power leads
and the two PLieads from the hang-up
switch box.

{after

Determine the positionthat the radio set will
occupy in the trunk compartment and leave enough
lack cable to permit the plug to be easily
connected or disconnected from the radio set as
shown in Figure l,with your foot off of the brake pedal, have an

the transmitter with and without
Work from the trunk space forward, In some

cars there is enough room below the fiberboard
trunk partition to admit the cables. If this is not
the case, make an opening through the partition,
Remove the back seat.

7 1

The control head end of the multi-conductor
cable kit is terminated ineither one black (single
frequency models) or one black and one blue
(multi-frequency models) connector housings. If
the leads must be removed from the connector
housings to permit passage of the cable, use the
following procedure.

--Each cable kit has a contact removal tool
(Motorola Part No. 66C84699B01) taped to it,
Slide the small end of the toolinto the front ofthe
individual contact position so that the tab of the
female contact is pushed up and the contact may
be removed from the housing by carefully pulling
it out with the wire. Repeat this operation until
all wires are removed from each connector
housing.

--Tape the female contacts into a small
bundle. Pass it and the long red power cable
into the passenger compartment. After reaching
the control head position re-insert the female
contacts into the proper contact positions in the
connector housings as indicated in Figure 3.

Pull the cables into the back seat area, under
the floor mats and front seat, out to the topof the
floor mat under the dash, Where no
channel is provided,

specific
route the cables under the

floor mat along the side of the drive- shaft tunnel.
Pull the control head end of the rmulti- conductor
cable to the approximate location of the control
head.
compartment through any convenient hole already
in the firewall. If necessary, make a 1/2-inch
diameter hole elsewhere in the firewall, install
the supplied grommet, and route the cable through
the grommet.

Route the red power cable into the engine
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Typical Radio Placement

Pull the red power cable into the engine
compartment. A cable fuse kit has been
supplied with a ring tongue lug on one end
and an in-line fuse holder on the other
A small section of heat-shrinkable tubing
is supplied with each cable. Any excess red
cable length should be trimmed at this. time.
Slide the heat- shrinkable tubing over the red power
lead from the radio. Slide the stripped portion
of the red cable into the end of the in-line fuse
holder and crimp the joint as shown in Figure 4

using a Burndy Model Y10B (indent Tt crimp).

If this tool is not available, soldering is re-
quired,

Slide the heat-shrinkable tubing over the
connection arid shrink the tubing using a Motorola
Model ST697 Heat Gun or equivalent heated air
source, Remove the fuse fromthe fuseholder and
reconnect the holder. Fasten the ring-tongue lug
on the end of the cable to the battery's ungrounded
terminal or to some point directly connected to
the ungrounded terminal of the battery (such as
the starter solenoid), Movethein-line fuseholder
to a convenient location on one of the sheet metal
parts of the engine compartment. Center punch
and drill a 9/64''(, 140'') hole throughthe mounting
surface. Then use the supplied #10-16-3/4"' self
tapping sheet metal screw to mount the bracket.
Do not replace the fuse until the entire installation
of the radio set is complete.

The control head power cable kit contains two
separate wires, each equipped with an in-line
fuse, The orange wire is 69 inches long and the
green wire is 100 inches long. Taped to the
lugless end of each cable are a crimp-ontype ring
tongue lug and a crimp-on type spade lug, The
spade lug allows connection to hot leads at the
fuse block of the vehicle and the ring tongue lug
permits attachment to screws or terminals,
Determine from Table A of Figure 3 whichradio
functions are to be switched through the vehicle
ignition switch. A typical hook-up provides for
ignition switch control of the transmitter function

ALTERNATE
CABLE ROUTING

ALTERNATE POSITIONS
ALLOW SPACE OF RADIO SET
TO REMOVE
RADIO ASSY.

%
CONTROL HEAD

IGN. SWSW.

GREEN WIRE To*
CONTROL HEAD

~ BATTERY

+
--_

ORANGE
WIRE TO

REFER TO TABLE A,
CABLE KIT INSTALLATION DETAIL DIAGRAM.

RED POWER CABLE

BEPS-6154-B

Figure 2.
Typical Mobile Radio Cable

Routing
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only, thus permitting the receiver to operate
whenever the radio set is turned on. Inthiscase,
the orange wire is connected to the accessory
terminal of the ignition switch and the green wire
will be connected-directly to the ungrounded
terminal of the battery or starter solenoid,

CAUTION
Do NOT connect either lead to the
ungrounded terminal of the battery at
this time.

Ifeither wire is to be connectedin the engine
comipartment, pass the lugless end of the wire
through the same firewall hole that the red power
cable uses, trim to length and crimp on the ring
jug. If directed to a point within the passenger
compartment, route cable to the point , leaving
some extra length, trim; strip and crimp on
either the spade or the ring tongue lug whichever
is required. As an extra precaution the wire and
lug may be soldered after crimping.

Do not dress the wires at this time, but pro-
ceed with step 2.

STEP 2

RADIO INSTALLATION (Refer to Figures 5 and 6.)

IN LINE BLACK
FUSE HOLDER INSULATION

RED POWER CABLE TO
RING TONGUE LUG FOR
BATTERY CONNECTION

CAUTION
DO NOT CRIMP AT END OF HOLDER.
CRIMP ON EDGE OF BLACK
INSULATION OF HOLDER USING
A BURNDY MODEL Y10B TOOL
(INDENT "U" CRIMP). SOLDER
IF TOOL IS NOT AVAILABLE.

WARNING
See special instructions concerning in-
stallation in vehicles with electronic
anti-skid braking systems.

Choose a location where the mounting screws
are not directly above the gas tank, gasline, or
other vital parts. The bottom cover of the radio
set is usually mounted permanently to a flat sur-
face using four mounting holes or to an uneven
surface using the alternate three pointmounting.
The raised shelf in some car trunk compartments
makes a good mounting place, Place the radio at
one side to allow space for luggage. Leave at
least six inches in front of the radio set,
the handle can be opened and the radio assembly
can be removed from the bottom plate. The radio
must be located so that the black ground lead in
the trunk can reach a good chassis ground pointin
the trunk. When the final position is determiined,
unlock the radio, open the handle and lift the radio
assembly away from the bottom plate (pull forward
and upward to release the radio assembly). The
bottom plate can be used as a template tomarkthe
location for drilling the four mounting holes inthe
trunk floor. Use a #11 drill. Mount the bottom
plate as illustrated in Figures 5 and 6,

so that

Whenthe radio set is securely mountedto the
trunk floor in some vehicles, the front panel will
be pressing against the floor or floor cushioning.
Also, in some vehicles where it is necessary to
mount the radio set directly over the gas tank,
the mounting screws may penetrate the tank (always
make a preliminary check to see how far the

RED POWER CABLE
BARE FROM RADIO (CUT AND
LEAD TRIM TO LENGTH)

AA
FOR A SECOND INSTALLATION,
CUT CABLE TO REMOVE FROM
ENGINE COMPARTMENT. TO

HEAT SHRINKABLE RECONNECT UPON REINSTALLA-
TUBING. SLIDE OVER TION, USE AN IN-LINE INSULATED

CONNECTION AND SHRINK SPLICE CONNECTOR.
USING A HEATED AIR
SOURCE.

BEPS-6156-C

INSULATION
EDGE

Figure 4.
Power Lead Connection
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screws will extend below the trunk floor. lf
either condition exists, insert one of the thick
spacer washers between the bottom ofthe bottom
plate and the thin spacer washer, at each of the

:

:
:

four mount: T
3

the rad ;

covered with a "spongy'! mat such as soft rubber.
Rep! th

:

:
:

:
:

assembly onto the flange at the rear of the bottom

plate u 1 1

1

With the handle open, seat the back end of the up-
per cover and lower the front to the radio set.
Seat the multi- conductor cable plug onto the pins
in the front of the radio. (Refer to Figure 7.) Push
down on the top cover and close the handle. The
handle locks the radio to the bottom plate, the top
cover to the radio and the multi-conductor plug to
the radio. Lock the radio set by rotating the Figure 7.

:

:

:
:

key 180° counterclockwise. When removing the Radio Removal and

radio, reverse the procedure. Replacement Procedure
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four mount
the rad
covered with a ''spongy' mat such as soft rubber.

th
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With the handle open, seat the back end of the up-
per cover and lower the front to the radio set.
Seat the multi- conductor cable plug onto the pins
in the front of the radio. (Refer to Figure 7.) Push
down on the top cover and close the handle. The
handle locks the radio to the bottom plate, the top
cover to the radio and the multi-conductor plug to
the radio. Lock the radio set by rotating the Figure
key 180° counterclockwise. When removing the Radio Removal and

radio, reverse the procedure. Replacement Procedure
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Connect the black ground cable lug to a
convenient location onthe trunk floor, Thoroughly
clean the trunk floor surface before proceeding.
Center punchanddrill a 3/16" (, 187") hole through
the mounting surface, Use the supplied #14 x3/4"
self-tapping screw and 1/4 Jockwasher to mount
the cable Jug,

CAUTION
A vood eround connection of the black
cable is essential for radio operation
and to prevent damage to the radio and
cable kit. Grounding to the vehicle frame
is desirable. On some late-model auto-
mobiles the ground connection 1between
the vehicle chassis and engine block js
inadequate for good mobile radio opera -

problem by connecting the radio set
ground directly to the battery. Connect
a flexible metal ground strap between
the engine block and a vehicle chassis
point common to the radio set ground.
Be sure the strap is heavy enough to
carry maximum transmitter supply cur -

rent.

The finished installation of the radio should
All cables

(including the antenna lead-in) should be dressed
look like the unit shown in Figure 8.

out of the way as much as possible to prevent
damage and the radio heat sink should be placed
to have the largest available supply of air possible
for cooling.

Figure 8.
Typical 'Micor" Radio Set Installation

STEP 3
CONTROL HEAD INSTALLATION
a. General

The control head must be installed within the
reach of the operator. Pull more control cable

At this time, insert
the female contacts from the green and orange
into the area, if necessary.

fused wires into the proper position in the black
connector housing. (Refer to Figure 3 for location
of these two wires in the connector housing.) Be
sure that all wires are clear of the instrument
panel where holes are to be drilled.

b. Installation Procedure (Rofer to Figure 9)

(1) Determine the location for mounting the
control head.

(2) Remove the trunnion bracket and retainer
assembly from the control head by removing the
two trunnion side screws,

CAUTION
Care must be taken in removing the
trunnion bracket from the control head,
After removing the side screws from
the trunnion bracket, spread the bracket
slightly to prevent damage to the circular
friction action between the cup on the
control head and the clutch facing onthe
bracket.
(3) Disassemble the retainer and breakaway

disc assembly from the trunnion bracket by using
a 5/16" nut driver to remove the #10-32 x 1/2"
lockscrew,

(4) Remove the tapping screws and lock-
washers from the control head retainer, (Discard
the paper retainers. )

(5) Remove the backing from the self-adhesive
mounting template and fasten the template at the
location where the control head is to be mounted,

tion. compensate for thisDO NOT

NOTE
This template locates the mounting holes
for drilling and should be left inplace to
show the re-assembly of the trunnion
bracketif the installation is changed at
a later date,
(6) Center punch and drill two 0,157" (#22

drill) holes at the position located on the template,
(7) Mount the control head retainer and

breakaway disc assembly with the supplied hard-
ware (two #10 x 5/8'' tapping screws and #10
lockwashers) using a 5/16" nut driver.

(8) Mount the trunnion bracket to the control
head retainer assembly using the #10-32 x 1/2"
lockscrew removed in step (3).

NOTE
Before tightening the lockscrew, rotate
the trunnion bracket to the desired
horizontal position; then tighten the
lockscrew,
(9) Insert the connector housings into the

proper locations onthe back of the control head
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(refer to Figure 3), Now connect the control
cable 'S'' hook to the proper hole in the cable
strain relief bracket on the rear of the control
head.

(10) Reassemble the control head to the
trunnion bracket using caution as advised instep
(2).

NOTE
Before tightening the two trunnion side
screws, rotate the control head into the
desired vertical position.

Pilot bulbs can be replaced fromthe rear
of the control head. Merely rotate the socket
counterclockwise 45° and withdraw from the cir-
cuit board, Use the fingers to remove the wedge-
type bulb by pulling straight out of the socket.

STEP 4

MICROPHONE INSTALLATION

a. General

The microphone bracket must be within a

comfortable arm's reachofthe operator. Measure
this distance before
microphone bracket orthe ''Private- Line'' hang-up
switch box, Since both the bracket and hang-up
switch box have a positive detent action, the
microphone can be mounted inalmostany position.
Mounting the bracket or hang-up box to the bottom
ofthe control head will provide a breakaway
feature for the microphone also, After installation,
connect the microphone plug to the receptacle on
the control head as shown in Figure 3. Make sure
that the clip on the control head firmly engages
the plug, Connect the microphone cable "'S'" hook
to the proper hole in the strain relief clip on the
rear of the control head.

actually mounting the

b. Installation Procedure (Refer to Figure 10)

(1) Remove the hang-up clip from its taped
position on the microphone,

(2) Remove the two paper retainers and screws
from the clip,

(3) Determine the location for installation.

(4) Using the clip as atemplate, mark the
location of the two mounting holes,

(5) Center punch and drill a 0. 144"diameter
hole at each location.

(6) Mount the clip securlyusing the supplied
screws,

STEP 5

MICROPHONE HANG-UP SWITCH BOX
INSTALLATION

a. General ('Digital Private-Line'' and ''Private-
Line" Models Only. )

The hang-up box provides a PLdisable switch
as well as an automatic PL disable function when
the microphone is removed. The hang-up box has
a positive detent action that permits it to retain
the microphone regardless of the mounting
position. The positive detent action and the fact
that the hang-up box requires no external grounding
of the housing permits the hang-up box to be

mounted anywhere, in any attitude, thatis conven-
ient and permits the two-circuit connector cable
to reach the control head.

b. Installation Procedure (Refer to Figure 10)

(1) Remove the paper retainers and screws
from the mounting flanges on the hang-up box,

(2) Determine the mounting locationand using
the hang-up box as a template, mark the location
for both screw holes.

(3) Center punch and drill a0, 144" diameter
hole at each location.

(4) Securely fasten the hang-up box to the

mounting surface with the supplied screws.

(5) Connect the hang-up box to the control
head as indicated in Figure 3. Tape or tie up the
extra cable.

HANDSET HANG-UP SWITCH BOX
INSTALLATION

The handset hang-up unit can be mounted
either with a trunnion bracket or flush against a
flat surface.

ae Trunnion Mount

To install the hang-up unit with atrunnion
bracket proceed as follows:

(1) Remove the three protective caps and
screws from the trunnion bracket,

(2) Place a handset in the hang-up unit.

A 2-13
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(3) Choose a location which offers both
Operator convenience and allows the handset to
clear the floor or transmission tunnel,

(4) Lightly mark this location.

hang-up(5) Remove the handset from the
unit.

(6) Loosen the two screws securing the
hang-up unit to the trunnion bracket and rerove
the trunnion bracket.

(7) Using the trunnion bracket as a tem-
plate, mark the location of the three mounting
holes.

(8) Center punch and drill a 0.175" diameter
hole at each location.

(9) Mount the trunnion bracket using the
screws supplied.

(19) Reinstall the hang-up unit in the trunnion
bracket and tighten the two screws.

(11) Remove the escutcheon backing andpress
the escutcheon firmly into place.

(12) Connect the hang-up box wires to P1101
(black connector) and P1102 (blue connector) as
indicated in Figure 3.

b. Flush Mounting
To install the hang-up unit in a flush mount

configuration proceed as follows:

bracket, two
Retain this hard-

(1) Remove the trunnion
screws, and two flat washers.
ware for future use.

(2) Place a handset in the hang-up unit.

(3) Select a location which affords operator
convenience and allows the handset to clear the
floor or transmission tunnel.

(4) Use the hang-up unit as a template and
mark the location of the two holes to be drilled,

(5) Remove the handset from the hang-up

(6) Lay the unit aside. Center punch and
drill a 0. 128'' diameter hole at each location.

(7) Secure the hang-up unit to the surface
with two 1-3/4" sheet metal screws provided.

NOTE
Dress the cable through the elongated
hole before tightening the sheet metal
screws,
(8) Remove the escutcheon backing andpress

the escutcheon firmly into place.
(9) Connect the hang-up box wires to P1101

(black connector) and P1102 (blue connector) as
indicated in Figure 3.

STEP 6
SPEAKER INSTALLATION
a. General

The speaker kit includes atrunnion bracket,
hanger bracket, and wall mount bracket, which
permits the speaker to be mounted in avariety
of ways. Refer to Detail A ofthe Speaker Instal-
lation Detail. The trunnion bracket provides a
large variety of permanent mountings (dashboard
and accessible firewall areas) for the speaker
while permitting it to be tilted or angled for best
results, The hanger bracket (already attached
to the speaker) alone permits temporary mounting
on projections such as automobile windows, etc.
In this case, the trunnion bracketmust be removed.
The wall mount bracket can be used for permanent
mountings if the trunnion bracket is too large to
fit in some inaccessible areas. In this case, the
trunnion bracket is removed and the speaker is
attached to the wall mount bracket by the hanger
bracket,

b. Trunnion Bracket Installation Procedure
(Refer to Figure 11, Detail A)

(1) Remove the trunnion bracket by loosening
the two wing screws,

(2) Remove the three paper retainers and
screws from the trunnion bracket,

(3) Remove the wall mount bracket from its
taped position on the hanger bracket (retain for
future use).

(4) Determine the location for installation.
If space limitations require the removal of the
hanger bracket, remove the Phillips head screw
and slide the bracket out of the speaker housing
(the speaker housing does not require disassembly
to remove the hanger bracket).

unit.

(5) Using the trunnionbracketasatemplate,
mark the location of the three desired mounting holes.

2-14
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(6) Centerpunch and drill a0. 101'' diameter
hole at each location,

(7) Mount the trunnion bracket using the
supplied screws,

(8) Remount the speaker into the trunnion
bracket and tighten the two wing-screws

(9) Tie up surplus speaker lead cable,

c. Wall Mount Bracket Installation Procedure
(Refer to Figure 11, Detail B)

(1) Remove the wall mount bracket from its
taped position on the hanger bracket.

(2) Remove the trunnion bracket and trunnion
screws (retain for future use).

(3) Remove the two paper retainers and
screws from the wall mount bracket,

(4) Determine the location for installation,

(5) Using the bracket as a template, mark
the location for the screws,

(6) Centerpunch and drilla0. 101"diameter
hole at both locations.

(7) Mount the wall mount bracket to the
surface with the supplied screws.

(8) Firmly seat the hanger bracket (attached
to the speaker) in the wall mount bracket.

(9) Plug the speaker lead into the control
head making sure that the plug is solidly seated.

(10) Tie up surplus speaker lead cable.

STEP 7

POWER CONNECTIONS (Refer to Figures 1 and 3)

Replace the fuse in the in-line fuse holder of
the red power cable coming from the radio in the
trunk. Also connect the green (and/or orange)
fused wire(s) coming from the control head to the
ungrounded terminal (or source) of the battery.

Pull all excess cabling into the trunk. Clamp
the cables to the vehicle body or chassis using
the cable clamps supplied. To secure the clamps
four tapping screws (#8-3/8"') and four lockwashers
(#1/4) are used. A 1/8" (0. 125'') hole is needed
for the tapping screws. Make certain that all
in-line fuses are installed.

STEP 8
ANTENNA INSTA LLATION

A diagram and complete installation instruc-
tions are supplied with each antenna ordered,
Refer to these installation instructions for all
information pertaining to the antenna,

STEP 9

NOISE REDUCTION
Noise reduction kits consist of resistive

capacitors, and mountingand bonding cables,

noise generated by the electrical system of the
vehicle. A TLN8845A RF Noise Reduction Kitmay
be obtained as an optional accessory item for

hardware. Installation of these items reduces

mobile two-way radio equipment.

The instruction booklet supplied with this
kit outlines in detail, the various types of
noise interference and possible noise reduction
methods.
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(6) Centerpunch and drill a0. 101'' diameter STEP 7
hole at each location,

POWER CONNECTIONS (Refer to Figures 1 and 3)
(7) Mount the trunnion bracket using the

Replace the fuse in the fuse holder ofa

upplied screws, the red power cable coming from the radio in the

(8) R
d g

the
trunk. Also connect the green (and/or orange)trunnion fused wire(s) coming from the control head to thebracket screws
ungrounded terminal (or source) of the battery.

(9) Tie up surplus speaker lead cable, Pull all excess cabling into the trunk. Clamp
the cables to the vehicle body or chassis using

c. Wall Mount Bracket Installation Procedure the cable clamps supplied. To secure the clamps
(Refer to Figure 11, Detail B) four tapping screws (#8-3/8"') and four lockwashers

(#1/4) are used. A 1/8" (0, 125") hole is needed
(1) Remove the wall mount bracket from its for the tapping screws. Make certain that all

taped position on the hanger bracket. in-line fuses are installed

(2) Remove the trunnionbracket and trunnion STEP 8
ting-screws (retain for future use) ANTENNA INSTA LLATION

(3) Remove the two paper retainers and A diagram and complete installation instruc
screws from the wall mount bracket. tions are supplied with each antenna ordered,

Refer to these installation instructions for all
(4) Determine the location for installation, information pertaining to the antenna,

(5) Using the bracket as a template, mark STEP 9
the location for the screws,

NOISE REDUCTION
(6) Centerpunch and drilla0. 101"diameter Noise reduction kits consist of resistivehole at both locations and bonding cables, capacitors, and mounting
(7) Mount the wall mount bracket to the hardware. Installation of these items reduces

surface with the supplied screws, noise generated by the electrical system of the
vehicle. A TLN8845A RF Noise Reduction Kitmay

(8) Firmly seat the hanger bracket (attached
be obtained as an optional accessory item for

to the speaker) in the wall mount bracket. mobile two-way radio equipment.

(9) Plug the speaker lead into the control The instructi m booklet supplied with this
head making sure that the plug 1s olidly seated. kit outlines in detail, the various types of

noise interference and possible noise reduction
( 10) Tie up surplus speaker lead cable. methods
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ALTERNATOR WHINE REDUCTION

1. GENERAL
1.1 Alternator whine is the general term for

the noise which results from the alternator
output being rectified but not filtered before being
used to charge the vehicle battery. The ripple
frequency enters the radio and appears as an
audio-rate frequency in various stages of the
radio. Most commonly, it appears as a whine
heard in the speaker of the mobile radio. Alter-
nately, it may appear on the carrier transmitted
by the mobile radio, or both on the carrier and at
the speaker.

1.2 Alternator whine is easily identified, since
it will be present only while the engine is

running, and will vary with engine speed.

1.3 The only interference with which it could be
confused is interference from the ignition

system. Ignition noise is more of a buzzing
sound, and also varies with engine speed. Igni-
tion noise is beyond the scope of this section.
Information on rf noise reduction is provided in
the instruction sections packed with the two rf
noise-reduction kits (TLN8845A for Alternator-
equipped vehicles and TLN6252A for generator-
equipped vehicles).

2. ALTERNATOR WHINE ENTRY PATHS
2.1 FROM DC POWER SUPPLY

2.1.1 Redand Black Leads

2.1.1.1 Inall "Micor'' mobile radios, a 660
microfarad electrolytic capacitor is

connected between the red A+ lead and the black

MOTOROLA INC.
Communications Division
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IN THE UHF ''MICOR''® MOBILE RADIO

A- lead. This capacitor provides voltage-trans -
ient protection, and a low-impedance across the
dc supply.

2.1.1.2 Since the capacitor is always across the
supply leads, and has a low impedance

to alternator whine frequencies, any alternator
whine voltage appearing across the battery creates
a current flow down the red lead into the radio,
through the radio chassis, and out any ground re-
turns to the vehicle chassis. If any portion ofa
ground-return path is common with the ground
return of sensitive circuits within the radio, al-
ternator whine may be imposed on either the
transmitter carrier or the receiver audio. These
ground returns can be numerous. For example;

2.1.1.3 Through the radio mounting.

2.1.1.4 Through the black A- lead which nor-
mally connects directly to the vehcile

chassis.

2.1.1.5 Through the antenna coax to the vehicle
chassis at the antenna mounting base.

2.1.1.6 Through the PL hangup box, if an older
model hangup box (one of those without

chassis isolation) is used in place of the isolated
hangup box shipped with UHF ''Micor" radios.

2.1.2 Green and Orange Leads

2.1.2.1 The green and orange leads can aiso
have alternator whine voltage impressed

on them. However, under normal circumstances,
alternator whine on these leads does not create a

problem in "Micor" radios.

service nublications
1301 E. Algonquin Road, Schaumburg, IL 60196
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2.1.2.2 The orange lead operates only the
whine-insensitive push-to-talk circuits,

and the green lead is adequately-filtered in the
radio except when connected to a point in the
vehicle which has an unusually-high whine level.

2.2 FROM CHANNEL-ELEMENT SWITCHING
CIRCUITRY

The channel element(s) in the UHF '"Micor"'
radio is (are) sensitive to spurious signals on
its (their) dc switching lead(s). A change has
been made in the "Micor'' control head to mini-
mize alternator whine pickup on this lead. Be-
cause of this change, the control head as origin-
ally shipped with the low-band and VHF "Micor'"
radios cannot be used with the UHF "Micor"
radios unless modified. In these control heads,
the ground return of the frequency selector switch
is wired to pin 5 of the black connector. This
pin is the ground return for the pilot lamp, and
was grounded (within the radio) to a section of the
radio chassis which is hot in respect to alternator
whine current. In all "Micor'' control heads
manufactured after September, 1972 the frequency
selector switch ground has been moved to pin 21
of the black plug. This pin is used as a ground
connector for the volume control and for the
microphone shield. It returns to the cold side of
the radio chassis (in respect to alternator whine
current),

3. ELIMINATING ALTERNATOR WHINE

3.1 DEFINING THE ENTRY PATH(S)

3.1.1 The easiest transmitted whine path to
isolate is that involving the red lead of

the cable kit.

3.1.2 Remove the fuse from the red lead. Oper-
ate the mobile close to the base station

(or a monitor receiver), the exciter radiation is
sufficient to quiet the receiver and determine
whether the whine is still present. If the whine
disappears or decreases, then the whine is enter-
ing the radio on the red lead. If not, then it is in
the exciter.

3.1.3 If Alternator Whine is still present with
the fuse removed from the red lead, and

is noticed only during a received signal, the entry
path is through either the green lead, the channel
element switching leads, or a combination of both.

3.2 TYPES OF ALTERNATOR WHINE

3.2.1 Receiver Types

3.2.1.1 Present only when receiving a carrier,
and varies with the volume control

setting.

3.2.1.2 Present only when receiving a carrier,
and does not vary with the setting of the

volume control,

3.2.1.3 Always present at the speaker, and
does not vary with the volume control

setting.

3.2.2 Transmitter Types

3.2.2.1 Present on the exciter output with the
power amplifier disabled (by removing

the fuse in the red lead).

3.2.2.2 Present only when the power amplifier
is operating.

3.2.2.3 Present at the speaker only during
transmit.

3.3 WHINE ELIMINATION

3.3.1 During Reception

3.3.1.1 General

3.3.1.1.1 The radio green lead is normally con-
nected to the ignition switch so that

the receiver will be turned off by the ignition
switch. The whine voltage present at the ignition
switch is significantly greater than at the battery.
Should a whine problem be present, moving the
green-lead connection directly to the battery
terminal may remove it. If this solves the whine
problem, and it is necessary that the ignition
switch control the receiver power, a relay must
be used. The green lead is run to the battery
through the relay contacts, with the relay ener-
gized by the ignition switch.

3.3.1.1.2 If significant alternator whine volt-
age is present across the battery, it

may indicate a battery with high internal resis -
tance. Such a battery can be the cause of other
troubles as well, and should be replaced.

2



3.3.1.1.3 In some vehicles with high current
requirements (a fire truck, for ex-

ample), multiple-battery installations with
involved interconnections and battery switching
may be used. Since problems in such installa-
tions may become more involved, a complete
electrical diagram of the vehicle may be neces-
sary. The point of lowest whine voltage should
be directly across the battery.

3.3.1.2 Whine that is present only while the
receiver is unsquelched, and which

varies with the setting of the volume control gen-
erally is entering the radio on the channel ele-
ment switching leads. Multiple ground paths
associated with the control head are the most
common sources of this whine problem.

3.3.1.3 Whine that is present only while the re-
ceiver is unsquelched, but which does

not vary with the setting of the volume control
indicates the whine voltage is reaching the audio
board. This can be caused by faulty grounding of
the audio board to the radio.

3.3.1.4 Whine which is present regardless of
whether the receiver is squelched or

unsquelched, and is not affected by the setting of
the volume control is generally caused by whine
voltage reaching the Class B audio output stage,
or by unbalance in the output stage due to a de-
fective transistor.

3.3.2 During Transmission

3.3.2.1 Whine present on the transmitted car-
rier while the power amplifier is dis-

abled generally indicates that the whine voltage
is present on the channel element switching leads.
Multiple ground paths associated with the control
head are the most common sources of this whine
problem,

3.3.2.2 Whine which is present on the trans-
mitted carrier only when the power

amplifier is operating indicates that significant
whine voltage is getting into the power amplifier
transistor stages to cause spurious carrier phase
modulation by amplitude modulation of the supply
voltage. This can be eliminated or minimized by
using a power line filter kit in series with the
red lead to the battery. Two kits are available;
the TLN5277A/B Model is used for negative-
ground installations, and the TLN5278A/B Model
is used for positive-ground installations. Instruc-
tions for their installation are packed with each
kit.

3,3.3 Alternator Whinein''Micor" System + 90"
Accessories

Usually, whine in the ''Micor System -90"
accessories enter on the green lead. A choke in
series with the green lead with a capacitor from
the green lead to ground should reduce the whine
to an acceptable level. Be sure the ratings of
the choke and capacitor are sufficient to handle
the current.
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OPERATORS INSTRUCTIONS

ON-OFF FREQUENCY (MULTI-FREQ.

(ILLUMINATED ILLUMINATED WHEN
DURING ON-OFF SWITCH IS
TRANSMISSION) IN THE ON POSITION

TRANSMIT SWITCH/INDICATOR
INDICATOR (ALL GRAPHICS ARE INDICATOR MODELS ONLY}

SQUELCH
CONTROL

FREQUENCY SELECTOR
(MULTI-FREQ. MODELS
ONLY}FAEPS--6475-A

VOLUME ILLUMINATED
CONTROL GRAPHICS

1. TO TURN "ON" THE EQUIPMENT 2. TO RECEIVE

Apply power to the radio set by pressing up- Perform the following operations on existing
ward on the ON-OFF power switch actuator controls:
projecting from the bottom of the control head.
The green frontal area of the actuator will NOTEappear and the graphics will be illuminated (only Omit steps a. and e. for radio sets without
that power has been applied to the radio. On
multi-frequency models place the frequency selec-
tor switch in the desired position.

"Private-Line! operation. When using a
handset, audio is heard in the speaker only
when the handset is in the hang-up box.

during dim ambient light conditions), indicating

MOTOROLA INC. senavice nublications
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ON-OFF
TRANSMIT SWITCH/INDICATOR FREQUENCY (MULTI-FREQ
INDICATOR (ALL GRAPHICS ARE INDICATOR MODELS ONLY}
(ILLUMINATED ILLUMINATED WHEN
DURING ON-OFF SWITCH IS
TRANSMISSION) IN THE ON POSITION

SQUELCH
CONTROL

FREQUENCY SELECTOR
(MULTI-FREQ. MODELS
ONLY)

VOLUME ILLUMINATED
CONTROL GRAPHICS

1. TO TURN "ON" THE EQUIPMENT 2. TO RECEIVE

Apply power to the radio set by pressing up- Perform the following operations on existing
ward on the ON-OFF power switch actuator control
projecting from the bottom of the control head.
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a. To hear all on-frequency signals, set
the switch (on the side of the hang-upswitch box) in the PL disable position.

b. Turn the SQUELCH control to the full
counterclockwise position.
ec. Turn the VOLUME control clockwise until
noise is heard.

d. With no signal being received, adjust the
SQUELCH control by turning the control slowly
clockwise until the noise is just squelched (cuts
out).

e. To hear "Private- Line" signals only, set
the ''Private-Line" switch on the hang-up switch
box in the operate position and place the micro-
phone in the hang-up box.

f. Set the VOLUME control to the desired
listening level with a received signal.

3. TO TRANSMIT
a. "Digital Private-Line'' and ''Private-Line'!

Radio Sets
Turn "'on'' the radio set. Turn "on'' the

vehicle ignition switch (if required). To con-
serve the battery, the engine should be running
while transmitting.

Lift the microphone out of the hang-up switch
box. Listen for other stations which may be trans-
mitting. If signals are heard, wait until the com-

3-2

munication channel is clear before proceeding.
Hold the microphone about one inch from the lips
and turned about 30° away from the face. Press
the push-to-talk button. The red transmit
indicator will illuminate and the radio will trans -
mit acarrier. Speak slowly and clearly across
the microphone in a normal or slightly louder-
than-normal voice. At the end of the message,
release the push-to-talk button and replace the
microphone. This returns the radio receiver to
DPL binary-coded squelch or to PL toneecoded
squelch operation.
b. Carrier Squelch Radio Sets

Turn "on" the radio set. Turn ''on" the
vehicle ignition (if required). To conserve the
battery the engine should be running while
transmitting.

Remove the microphone from the hang-up
bracket. Hold the microphone about one inch
from the lips and turned about 30° away from the
face. Press the push-to-talk button. The red
transmit indicator will illuminate and the radio
will transmit a carrier. Speak slowly and clearly
across the microphone in a normal or slightly
louder-than-normal voice. At the end of the
message, release the push-to-talk button and
replace the microphone.

4. TO TURN "OFF" THE EQUIPMENT

Depress the ON-OFF switch actuator until
the green frontal area of the actuator disappears
and the light illuminating the graphics goes out.

A

a. To hear all on-frequency signals, set munication channel is clear before proceeding
the switch (on the side of the hang-up Hold the microphone about one inch from the lips
switch box) in the PL disable position. and turned about 30° away from the face Press

the push-to-talk button. The red transmit
b. Turn the SQUELCH control to the full indicator will illuminate and the radio will trans
counterclockwise position. mit a carrier. Speak slowly and clearly across

the microphone in a normal or slightly louder
Turn the VOLUME control clockwise until than-normal voice. At the end of the message,

noise 19 heard. release the push-to-talk button and replace the
microphone. This returns the radio receiver to

With no $1gnal being received, adjust the DPL binary-coded squelch or to PL tone-coded
SQUELCH control by turning the control slowly squelch operation.
clockwise until the noise is just squelched (cuts b. Carrier Squelch Radio Sets

Turn ''on'' the radio set. Turn ''on'' theout)

e. To hear "Private- Line" signals only, set vehicle ignition (if required). To conserve the
the "Private-Line" switch on the hang-up switch battery the engine should be ning while
box in the operate position and place the micro transmitting.
phone in the hang-up box.

Remove the microphone from the hang-up
Set the VOLUME control to the desired bracket. Hold the microphone about one inch

listening level with a received Sl gnal. from the lips and turned about 30° away from the
face. Press the push-to-talk button The red
transmit indicator will illuminate and the radio

TO TRANSMIT will transmit a carrier. Speak slowly and clearly
ae "Digital Private-Line" and "Private-Line'' across the microphone in a normal or slightly

Radio Sets louder-than-normal voice. At the end of the
message, release the push-to-talk button and

Turn "'on" the radio set. Turn "on" the replace the microphone.
vehicle ignition switch (if required). To con
serve the battery, the engine should be running
while transmitting. 4. TO TURN "OFF" THE EQUIPMENT

Lift the microphone out of the hang-up switch Depress the ON-OFF switch actuator until
box. Listen for other stations which may be trans- the green frontal area of the actuator disappears
mitting. If Si gnals are heard, wait untilthe com- and the light illuminating the graphics goes out.
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1. INTRODUCTION
The radio set can be broken down into the

following sections.
--Injection

--Antenna Network
--DC Switching, Regulation, and Filtering
--Frequency Selection
--Accessories
The following explanation refers to the block

and schematic diagrams in the DIAGRAMS section
of this instruction manual.

2. INJECTION
Refer to the receiver schematic diagram in

the DIAGRAMS section of this instruction manual,
The radio set obtains its transmitter and receiver
oscillator frequency from a common injection
train. Thus, the need for two oscillator circuits
(channel elements) is eliminated. This injection
train consists of a crystal controlled oscillator
(channel element) and three doubler circuits. The
injection train is located on the receiver rf and
i-f circuit board.

Channel elements are highly stable crystal-
controlled oscillators. They use unheated crystals
in an oscillator circuit that is temperature com-
pensated over the entire temperature range of -30°
to +60°C (-22° to+140°F). A variable warpcapac-
itor for fine frequency adjustment in the base of
each channel element is accessible through holes
in the rf and i-f circuit board. Each channel
element is a factory sealed, plug-in module.

The rf and i-f circuit board accepts up to
twelve channel elements. In single-channel radio
sets, only one channel element is reauired and the

MOTOROLA INC.
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dc ground path is continuously applied. In multi-
channel radio sets, one channel element is re-
quired for each channel. The external control
head channel selector switch completes the dc
ground path to the desired oscillator. Only one

channel may be selected ata time; that is, one
transmit frequency and one receive frequency.
Operation is possible on as many as twelve Separ-
ate channels. Operation of the selected channel
element may easily be checked with a Motorola
portable test set on selector switch position 1.

b. Multipliers
The third harmonic of the crystal controlled

channel element is selected by the input tuned cir-
cuits of the first doubler. The signal is then
multiplied eight times by three doubler stages be-
fore being applied to the injection filter on the rf
deck casting. The output frequency is below (low
side injection) the rf carrier frequency. The in-
jection filter has two outputs. One output con-
nects directly to the receiver mixer. The other
output connects via an rf connector and coaxial
cable to the transmitter mixer.
3. TRANSMITTER

Two kinds of transmitter are available for
the mobile UHF ''Micor" radio sets, These are
referred to as "standard" or 'twide-spaced",
depending on whether the transmit frequency is
the same as the receive frequency (T=R) or not
(T#R). The terms are defined differently in

Oscillator (Channel Flements}a.

different frequency bands, as shown in the
following table:

T/R FREQUENCY
R ANGE TYPERELATIONSHIP

T=R406-420 MHz T#R Wide-Spaced
T=R Wide-Spaced450-512 MHz T#R Standard

FREQUENCY TRANSMITTER
Standard
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The different definitions of the terms
"standard" and "wide-spaced" result
from the fact that the two frequency
ranges indicated are administered by
two different government agencies
(406-420 MHz, Office of Telecommu-
nications Policy; 450-512 MHz, Federal
Communications Commission).

The Transmitter used in 406-420 MHz
"Micor' FM radio sets may be either a standard
channel or a wide-spaced channel model. Wide-
spaced channel model exciters make the radio set
adaptable to communications systems in which
the transmit and receive frequencies differ by a
given offset, as in some repeater systems. Radio
sets equipped with wide-spaced exciters can also
communicate directly with other mobiles without
going through a repeater. This is done by
switching the radio set into the "standard" mode,
in which the transmit and receive frequencies
are the same.

a. "Private-Line'' Encoder

(1) Tone Oscillator
The tone oscillator operates continu-

ously when power is applied to the radio set.
The outputs of the differentialamplifier, formed
by Q701 and Q702, are identical but 180° out of
phase. The amplitudes of these collector sig-
nals are independent of frequency. A positive
feedback signal is coupled through C701 and
R708 to sustain oscillation. When the
radio is turned on, C710 begins to charge through
R728 which biases Q710 on through R727. To
quickly bring the tone output up to full output,
O710 acts as a shunt around R708, which in-
creases the positive Aft approxi-
mately 1.5 seconds (voltage across C710 reaches
9.0 volts) Q710 turns off and has no further effect
on circuit operation. The output of Q701 is ap-
plied to feedback amplifier Q708 through C704
and R712. When the signal level exceeds a fixed
amount, Q708 is biased into operation. It pro-
vides a negative feedback signal which keeps the
oscillator out of limiting, thus providing a sinu-
soidal wave output. The "Vibrasender" resonant
reed is the frequency determining device of the
oscillator. It acts as avery high Q, narrow
bandpass transformer, coupling only its reso-
nant frequency and blocking all others. At its
resonant frequency, the reed vibrates to couple
energy from the primary to the secondary
winding.

The "Vibrasender" resonant reed is a
precision built device which maintains its fre-
quency within +0. 15% of that specified. It con-
sists of a tuned cantilever reed of special steel

mounted on a rugged base with a coil and two
permanent magnets. The entire assembly is
spring-mounted and hermetically sealed in a
metal housing to insure long life at peak per-
formance under all types of conditions. The
design of the reed eliminates the need for serv-
icing throughout its useful life. The reed is a
plug-in device which may be easily removed and
replaced for circuit testing or to change fre-
quencies. Reeds are available in specific
frequencies in the 67-210 Hz range. No cir-
cuit adjustments are required when changing
reeds.

NOTE
"Private-Line'! tone frequencies are as-
signed by Motorola Systems Engineer-
ing to prevent duplication or interference
between tones in the same area. Consult
them before changing frequencies.

(2) Reverse Burst Timing Circuit

In the unkeyed transmitter condition,
delay generator, Q706, is forward biased through
CR703 and R719 to A- placing A+ across R721.
This voltage is coupled to the base of the de-
layed turn-off switch (Q707) by R722, and 0707
is biased "offt'.

When the P-T-T button is closed, keyed
filtered A+ is applied to R716 and turns on the
keying switch, 0705. With 0705 acting as ashort
circuit:

--0Q707 is biased ''on" through R723,
CR702 and Q705 to A-.

--Keyed, filtered A+ is applied through
Q707 to turn on the transmitter.

--C708 charges from the filtered At
line through Q706 base-emitter junctton, CR703
and R718.:

--The PL switch gate, 0709, is turned
on by bias current through R726 and Q705. This
action turns off PL tone gate, 0703.

Note that Q706 has not changed states and
is still turned on by bias current through R719.

When the P-T-T button is released, the
keyed, filtered A+ bias is removed from Q705
and it turns off. The transmitter continues to
receive A+ from Q707 during the following se-
quence of events; with Q705 turned off:

--The PL switch gate, Q709, is turned
off, activating the PL tone gate, 0703, which
passes the reverse burst tone signal.

--0C708 discharges through R718, R719,
R721, R722 and R723, back biasing CR703 and
turning off 0706.

4-2 A



--With Q706 off, Q707 remains on by
receiving base bias through R722 and R721.

--After approximately 150 milliseconds,
the voltage across C708 decreases to the point where

-~The A+ across R721 turns off Q707
which removes the delayed keyed filtered A+
from the transmitter.

(3) Tone Output Circuit

When the transmitter is keyed, PL gate
switch Q709 is turned on. Q709, in turn, gates
9.6 volts to PL tone gate Q703, turning it off.
When Q703 is turned off, only the output of Q701
is coupled to emitter follower Q704. When the
transmitter is unkeyed, Q709 is turned off and
Q703 is turned on which compietes the tone path
from Q702 to C703. The two tone signals 180°
out of phase, combine through the phase shift
capacitors to produce a signal to the emitter
follower that is 240° out of phase with the original
tone. Emitter follower Q704 provides impedance
matching in a low impedance output and isolates
the tone oscillator from the external circuit to
which the tone output is applied.

b. "Digital Private-Line'! Encoder

The theory of operation for the ''Digital Private-
Line" (DPL) encoder is part of the DPL encoder
schematic diagram. During transmitter operation
the DPL encoder and decoder boards work together
to modulate the transmitter continuously with a
distinctive 23-bit binary code word.

c. Exciter, 450-512 MHz

(1) Functional Description

Refer to the block diagram in the DIA-
GRAMS section of this instruction manual. Voice
audio from the microphone is applied to the IDC
circuit which clips all voice peaks over acertain
level to a constant amplitude. The IDC adjust-
ment sets the desired amount of deviation pro-
duced by the voice audio. This signal is then
amplified and applied to the offset oscillator to
accomplish direct frequency modulation. In
"Private- Line" (PL) radios, the ''PL'' tone is
also applied to the offset oscillator and provides
a constant amount of ''PL'' tone modulation. The
frequency-modulated offset oscillator signal is
applied to a dual gate MOS FET mixer, along
with the receiver derived high frequency injec-
tion frequency to generate the transmitter sig-
nal. The mixer output is amplified and thetrans-
mitter signal selected from the mixer spectrum
by the exciter output filter. Two oscillator
mixer-amplifier channels are required in the
exciter for wide-spaced transmitters. Adc
switching circuit automatically selects the cor-
rect exciter channel when a frequency is se-
lected by the operator at the control head.

(2) Transmitte r JFrequency Stability
The standard transmit frequencies are

developed by the use of a 16. 7 MHz offset oscil-
lator in the 450-470 MHz band and by the use of
a 14.7 MHz offset oscillator in the 470-512 MHz
band. On models in the 450-470 MHz band with
option W184, a standard 11.7 MHz offset oscil-
lator is used. The wide spaced models use an
11.7 MHz offset oscillator for the full 450-512
MHz band. The overall transmitter carrier fre-
quency is defined by the following formula:

Q706 turns on again and applies At across R721,

f = 24 fe + fy

where

fe = transmitter frequency

fo = channei elemeni frequency

offset oscillator frequencyfy

The offset oscillator frequency (f,) is
either 11.7 MHz, 14.7 MHz, or 16.7 MHz, while
the multiplied channel element frequency (24 f,)
is equal to the receiver frequency minus. 11.7
MHz. For the 450-512 MHz range, 24 fc, will
vary from 438,3 MHz (receiver frequency of
450 MHz) to 497. 3 MHz (receiver frequency of
509 MHz). Since 24 fe is much greater than fo,
the transmitter frequency is much more sensi-
tive to the channel element frequency error than
to the offset oscillator frequency error. This fact
permits the use of a relatively low stability off-
set oscillator (approximately 10 to 15 PPM) to
be combined with the stable injection frequency
to generate the highly stable transmit frequency.
The contribution of the offset oscillator to the
transmitter carrier frequency error is never
more than 0.5 PPM.

(3) IDC circuit
The Motorola IDC circuit processes the

microphone audio to prevent over-deviation while
giving the modulator the proper audio drive for
full deviation over a wide range of audio ampli-
tudes. It does so over the entire 300-3000 Hz
voice communications audio range with a very
low amount of distortion.

The transistorized microphone requires
a dec supply voltage for operation. This voltage
is provided by the exciter through a voltage di-
vider network from the keyed +9. 6-volt input.
The dc voltage to the microphone and the audio
signal from the microphone are carried on the
same conductor.

The microphone audio is coupled through
a pre-emphasis network which couples 300 to
3000 Hz audio signals and provides a6 dB per
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octave pre-emphasis characteristic; that is, as
frequency doubles the amplitude increases 6 dB.
The pre-emphasis network shapes the typical
speech signals for more equal amplitude of lows
and highs before their application to the clipper
amplifier,

In the clipper amplifier portion of the
integrated circuit IC301, the voice signal is am-
plified and all voice peaks which exceed a fixed
limiting level are clipped. In normal operation,
some voice peaks have sufficient amplitude tobe
clipped. Clipping of the voice peaks will pro-
duce undesired harmonics which are greatly
attenuated by the splatter filter portion of IC301.
The output of IC301 is further filtered and am-
plified with discrete component circuitry. The
IDC potentiometer adjusts the maximum level of
audio coupled to the modulator thus setting the
amount of deviation. Additional audio voltage is
supplied to the varactor modulator by coupling
the signal from the audio amplifier emitters to
the varactor anode. This signal is not influenced
by the IDC potentiometer and results in a residual
deviation of about 1.5 kHz when the IDC is set for
minimum deviation (counter~clockwise from the
foil side of board).

In "Private-Line" radios, a low ampli-
tude '"PL'' tone is continuously injected into the
"IDC" amplifier from the "PL'' encoder. This
touc, which is a specific frequency in the 67 to
210 Hz range, will produce between 0.5 to 1.0
kHz deviation.

In "Digital Private-Line'' radios a low-
amplitude binary-coded signal is continuously ap-
plied to the "IDC" amplifier by the DPL encoder
and decoder. The distinctive 23-bit binary code
is determined by a code plug on the DPL decoder
board.

(4) Offset Oscillator, Modulator, and
Amplifier
The audio output of the IDC circuit is

applied to the modulator directly frequency mod-
ulating the offset oscillator. Modulation is ac-
complished by using the IDC audio output swing
to vary the potential across a reverse-biased
varactor diode in the oscillator feedback circuit.
The capacitance of the varactor varies atanaudio
rate causing the oscillator frequency to vary at
the same audio rate. The amount of frequency
deviation is limited by the amount of audio swing
applied to the varactor. The larger the swing,
the larger the deviation. Without modulation,
the frequency of the oscillator is set by the ad-
justment of a slug-tuned inductor in series with
the varactor, The oscillator output is coupled
to an N-channel junction FET in the source fol-
lower configuration. The high input impedance
of the FET minimizes loading on the oscillator.
A bipolar transistor follows the FET and feeds
the mixer through a low-pass filter to reduce
oscillator harmonics. The output of the bipolar
transistor is sampled and detected for use at
meter position 4.
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(5) Offset Mixer Amplifier, and OutputFilter

A dual gate MOS FET is used for the
mixer because of its high gain, stability at UHF
frequencies, and absence of higher order non-
linearities in its transfer characteristics. These
characteristics significantly reduce the genera-
tion of spurious outputs. Gate 2 of the FET is at
3.8 volts de and rf ground while the output of the
oscillator amplifier low-pass filter and injection
frequency are applied at gate 1. The output cir-
cuit of the FET is a narrow band tuned circuit
which is coupled to a wide band two stage 20 dB
amplifier. Due to the nature of the mixer, the
output spectrum of the FET will consist ofa
band of frequencies as shown in the EXCITER
OUTPUT SPECTRUM diagram.

Fi Fi Fi Fi Ft Fi Fi Fi
~3Fo +2Fo2Fo

Exciter Output Spectrum

This spectrum is defined by f; +N fy
where

fj injection frequency

fo = offset oscillator frequency

N = any integer

The desired overall transmit carrier
frequency ft is defined by the following formula

when N

fe = fi + fy

1

It is at fp to which the FET output cir-
cuit is tuned. The entire spectrum of frequencies
is amplified by the 20 dB amplifier and coupled
to the exciter output filter by the cable on the
foil side of the exciter printed circuit board.

The exciter output filter is a six-section
filter which is tuned to the transmit frequency
(f-) and provides at least 85 dB rejection of other
frequencies generated in the mixer. The output
of the filter is approximately 1 mW at the trans--
mit frequency and is coupled to the following low
level amplifiers. At the input to the filter the
signal is detected and measured at meter 2

(standard channel) or meter 3 (wide-space
channel).



d. Exciter, 406-420 MHz
(2) IDC Circuit

ter frequency depends on the selected channel
element frequency in the receiver and the fre-
quency of the crystal in the offset oscillator.

The offset oscillator in a standard trans -
mitter uses an 11.7 MHz crystal, making the
transmitter carrier frequency the same as that
of the receiver. A carrier frequency for a wide-
spaced transmitter may be from 3 MHz below to
14 MHz above the receiver frequency. Therefore,
an offset oscillator crystal frequency in wide-
spaced channel models will be between 8.7 MHz
and 25.7 MHz.

The transmitter carrier frequency is
defined by the following formula:

f = 24f +f
where

fe
= transmitter frequency

= channel element frequency

= offset oscillator frequency

The offset oscillator frequency (fg) is
either 11.7 MHz or 8.7 MHz to 25,7 MHz, while
the multiplied channel element frequency (24 f,)
is equal to the receiver frequency minus 11.7
MHz. For the 406-420 MHz range, 24 fe will
vary from 394.3 MHz (receiver frequency of
406 MHz) to 408.3 MHz (receiver frequency of
420 MHz). Since 24 f, is much greater than f,,
the transmitter frequency is much more sensi-
tive to the channel element frequency error than
to the offset oscillator frequency error. This
fact permits the use of relatively low stability
offset oscillators (approximately 10 to 15 PPM)
to be combined with the stable injection frequency
to generate a highly stable transmit frequency.
The contribution of the offset oscillator to the
transmitter carrier frequency error is never
more than 0.5 PPM.

Selection of the correct receiver channel
element and offset oscillator crystal for a given
transmit-receive frequency pairing is accom-
plished either through the universal switching
board, or the control (interconnect) board and a
diode matrix board, Refer to the FREQUENCY

>

SELECTION portion of THEORY, OF OPERATION
section for a detailed description of the selection
process.

B

emitters to the varactor anode.

The theory of operation for the IDC cir-
cuit from the microphone to the IDC control is
the same in 406-420 MHz model ''Mior'"' radio
sets as that in 450-512 MHz models.

(1) Transmitter Frequency Development_

In all ''Micor" radio sets the transmit-

In standard 406-420 MHz excitexs, the
IDC potentiometer adjusts the maximum level of
audio applied to the modulator. Additional audio
voltage is supplied to the varactor modulator by:
coupling the signal from the audio amplifier

This signal is
not influenced by the IDC potentiometer and re-
sults ina residual deviation of about . 5 kHz
when the standard IDC is set for minimum de-
viation (counter-clockwise from the foil side of
board).

In wide-~spaced 406-420 MHz exciters,
an inverter is added to supply the higher level
audio needed to drive the modulator. Unlike
standard.exciters, there is no residual deviation
in wide-spaced exciters when the wide space IDC
control is set for minimum deviation.

t c.

In "Private-Line"' radios, a low ampli-
tude "PL" tone is continuously injected into the
"IDC" amplifier from the "PL" encoder. This
tone, which is a specific frequency in the 67 to
210 Hz range, will produce between 0.5 to
1,0 kHz deviation.

In "Digital Private-Line" radios a low-
amplitude binary-coded signal is continuously ap-
plied to the "IDC" amplifier by the DPL encoder
and decoder. The distinctive 23-bit binary code
is determined by a code plug on the DPL decoder
board.

eeae(3) 52 -and

The audio output of the IDC circuit is
applied to the modulator directly frequency modu-
lating the offset oscillator. Modulation is accom-
plished by using the IDC audio output swing to
vary the potential across a reverse-biased
varactor diode in the oscillator feedback circuit.
The capacitance of the varactor varies at an
audio rate causing the oscillator frequency to
vary at the same audio rate, The amount of fre-
quency deviation is limited by the amount of audio
swing applied to the varactor. The larger the
swing, the larger the deviation. Without modula-
tion, the frequency of the oscillator is set by the
adjustment of a slug-tuned inductor in series
with the varactor. The oscillator output is.
coupled to an N-channel junction FET in the
source follower configuration. The high input
impedance of the FET minimizes loading on the
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ter frequency depends on the selected channel
element frequency in the receiver and the fre-
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(1) Transmitter Frequency Development_
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IDC potentiometer adjusts the maximum level of
audio applied to the modulator. Additional audio
voltage is supplied to the varactor modulator by:
coupling the signal from the audio amplifier

This signal is
not influenced by the IDC potentiometer and re-
sults ina residual deviation of about . 5 kHz
when the standard IDC is set for minimum de-
viation (counter-clockwise from the foil side of
board).

In wide-~spaced 406-420 MHz exciters,
an inverter is added to supply the higher level
audio needed to drive the modulator. Unlike
standard.exciters, there is no residual deviation
in wide-spaced exciters when the wide space IDC
control is set for minimum deviation.
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In "Private-Line"' radios, a low ampli-
tude "PL" tone is continuously injected into the
"IDC" amplifier from the "PL" encoder. This
tone, which is a specific frequency in the 67 to
210 Hz range, will produce between 0.5 to
1,0 kHz deviation.

In "Digital Private-Line" radios a low-
amplitude binary-coded signal is continuously ap-
plied to the "IDC" amplifier by the DPL encoder
and decoder. The distinctive 23-bit binary code
is determined by a code plug on the DPL decoder
board.
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The audio output of the IDC circuit is
applied to the modulator directly frequency modu-
lating the offset oscillator. Modulation is accom-
plished by using the IDC audio output swing to
vary the potential across a reverse-biased
varactor diode in the oscillator feedback circuit.
The capacitance of the varactor varies at an
audio rate causing the oscillator frequency to
vary at the same audio rate, The amount of fre-
quency deviation is limited by the amount of audio
swing applied to the varactor. The larger the
swing, the larger the deviation. Without modula-
tion, the frequency of the oscillator is set by the
adjustment of a slug-tuned inductor in series
with the varactor. The oscillator output is.
coupled to an N-channel junction FET in the
source follower configuration. The high input
impedance of the FET minimizes loading on the
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oscillator. A bipolar transistor follows the FET
and feeds the mixer. The output of the bipolar
transistor is sampled and detected for use at
meter position 4,

(4) Offset Mixer Amplifier, and 1Output_

A dual gate MOS FET is used for the
mixer because of its high gain, stability at UHF
frequencies, and absence of higher order non-
linearities in its transfer characteristics. These
characteristics significantly reduce the genera-
tion of spurious outputs. Gate 2 of the FET is at
3.8 volts dc and rf ground while the output of the
oscillator amplifier and the injection frequency
signal are applied at gate 1, The output circuit
of the FET is a narrow band tuned circuit which
is coupled to a wide band two stage 20 dB ampli-
fier on standard exciters.

In wide-spaced exciters the selectivity
of the two-stage 20 dB amplifier is increased by
the use of an additional tuned circuit.

The exciter output is coupled to a six-
section filter which is tuned to the transmit fre-
quency (f;) and provides at least 85 dB rejection
of other frequencies generated in the mixer. The
output of the filter is approximately 1 mW at the
transmit frequency and is coupled to the following
low level amplifiers. At the input to the filter
the signal is detected and measured at meter 3

(standard exciters) or meter 2 (wide-space ex-
citers).

e. Low Level and Power Amplifiers
Refer to the following LOW LEVEL AMPLI-

FIERS diagram and to the block and schematic
diagrams in the DIAGRAMS Section of this in-
struction manual.

LOWLEVEL AMP MODULE

Q501- Q502

IN AMPLIFIER
MODULE

+9.96V a- A+
(Keyed)

AMPLIFIER
TO
CONTROLLED

AEPS-9488-A

Low Level Amplifiers

In standard transmitter model radio sets, the
low level amplifiers are fed directly from the
standard channel exciter filter. In wide-space
transmitter model radio sets, the low level am-
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plifiers are fed from a combiner network used
to combine the output from the two exciter filters.
In both cases, the low level amplifiers require 1

milliwatt input from the exciter. This input is
amplified by two stages of class A amplifiers,
Q501 and Q502, to reach a saturated 50 milli-
watt level. The amplifier saturation stabilizes
signal level to the following stages and removes
exciter amplitude modulation. The output of
Q502 is then amplified by two low level class C
stages, Q503 and Q504, to reach a 1.3 watt level
at the low level amplifier output connector. All
low level amplifier input and output impedances
are 50 ohms.

Filter

All power amplifier deck circuits (Q506
through Q513) use quarter-wave microstrip
transmission line matching. This steps up the
device impedance to the 50 ohm input and output
impedance of each stage.

The output of Q504 is fed to the controlled
amplifier stage, Q506. The transmitter power
control circuit controls the gain of this stage by
its de input to Q505. Q505 is located in the col-
lector of Q506 and determines the collector volt-
age of Q506. The output of controlled stage Q506
is fed to pre-driver stage Q507 for additional
amplification.

On 25 watt models, the pre-driver output is
amplified by a single-stage power amplifier, be-
fore being fed to the antenna network. This single
stage amplifier is also used as the driver for the
75 watt models.

On 45 watt models, the pre-driver output is
fed to a two-device direct parallel amplifier,
Q508 and Q509. These amplifiers are used as
the final power amplifier in the 45 watt models
and as the driver in the 100 watt model.

The final power amplifier for the 75 watt and
100 watt power amplifier use four devices direct-
ly in parallel, Q510 through Q513.

STAIGE
CLASS A Q503-Q504RF (50mw min) CLASS 1wmin

The service metering receptacle monitors
the following functions, Pin 1 monitors de cur-
rent to the low level class C amplifier Q503 and
Q504. Pin 2 monitors the de current to the pre-
driver Q507. Pin 3 monitors current to the
driver in the 75 and 100 watt models. Pin 5
monitors the voltage difference between At and
the voltage at the controlled stage collector. A
lower reading on meter 5 will correspond to a
higher collector voltage and thereby higher power
output from the controlled stage. Reference po-

oscillator. A bipolar transistor follows the FET
and feeds the mixer. The output of the bipolar
transistor is sampled and detected for use at
meter position 4,

(4) Offset Mixer Amplifier, and 1Output_

A dual gate MOS FET is used for the
mixer because of its high gain, stability at UHF
frequencies, and absence of higher order non-
linearities in its transfer characteristics. These
characteristics significantly reduce the genera-
tion of spurious outputs. Gate 2 of the FET is at
3.8 volts dc and rf ground while the output of the
oscillator amplifier and the injection frequency
signal are applied at gate 1, The output circuit
of the FET is a narrow band tuned circuit which
is coupled to a wide band two stage 20 dB ampli-
fier on standard exciters.

In wide-spaced exciters the selectivity
of the two-stage 20 dB amplifier is increased by
the use of an additional tuned circuit.

The exciter output is coupled to a six-
section filter which is tuned to the transmit fre-
quency (f;) and provides at least 85 dB rejection
of other frequencies generated in the mixer. The
output of the filter is approximately 1 mW at the
transmit frequency and is coupled to the following
low level amplifiers. At the input to the filter
the signal is detected and measured at meter 3

(standard exciters) or meter 2 (wide-space ex-
citers).

e. Low Level and Power Amplifiers
Refer to the following LOW LEVEL AMPLI-

FIERS diagram and to the block and schematic
diagrams in the DIAGRAMS Section of this in-
struction manual.
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Low Level Amplifiers

In standard transmitter model radio sets, the
low level amplifiers are fed directly from the
standard channel exciter filter. In wide-space
transmitter model radio sets, the low level am-
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plifiers are fed from a combiner network used
to combine the output from the two exciter filters.
In both cases, the low level amplifiers require 1

milliwatt input from the exciter. This input is
amplified by two stages of class A amplifiers,
Q501 and Q502, to reach a saturated 50 milli-
watt level. The amplifier saturation stabilizes
signal level to the following stages and removes
exciter amplitude modulation. The output of
Q502 is then amplified by two low level class C
stages, Q503 and Q504, to reach a 1.3 watt level
at the low level amplifier output connector. All
low level amplifier input and output impedances
are 50 ohms.

Filter

All power amplifier deck circuits (Q506
through Q513) use quarter-wave microstrip
transmission line matching. This steps up the
device impedance to the 50 ohm input and output
impedance of each stage.

The output of Q504 is fed to the controlled
amplifier stage, Q506. The transmitter power
control circuit controls the gain of this stage by
its de input to Q505. Q505 is located in the col-
lector of Q506 and determines the collector volt-
age of Q506. The output of controlled stage Q506
is fed to pre-driver stage Q507 for additional
amplification.

On 25 watt models, the pre-driver output is
amplified by a single-stage power amplifier, be-
fore being fed to the antenna network. This single
stage amplifier is also used as the driver for the
75 watt models.

On 45 watt models, the pre-driver output is
fed to a two-device direct parallel amplifier,
Q508 and Q509. These amplifiers are used as
the final power amplifier in the 45 watt models
and as the driver in the 100 watt model.

The final power amplifier for the 75 watt and
100 watt power amplifier use four devices direct-
ly in parallel, Q510 through Q513.

STAIGE
CLASS A Q503-Q504RF (50mw min) CLASS 1wmin

The service metering receptacle monitors
the following functions, Pin 1 monitors de cur-
rent to the low level class C amplifier Q503 and
Q504. Pin 2 monitors the de current to the pre-
driver Q507. Pin 3 monitors current to the
driver in the 75 and 100 watt models. Pin 5
monitors the voltage difference between At and
the voltage at the controlled stage collector. A
lower reading on meter 5 will correspond to a
higher collector voltage and thereby higher power
output from the controlled stage. Reference po-
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sition A on the portable test set uses pin 7 of the
metering socket as an At reference against which
the outputs of pins 1, 2, 3, and 5 are checked.
The power amplifier output stage current in all
models is monitored by the meter socket on the
power control board.

f. Power Control

(1) Function Description
Refer to the POWER CONTROL CIR-

CUIT block diagram. The power control cir-
cuitry provides drive regulation and protection
for the transmitter power amplifier transistors.
Six functions are provided; power leveling, VSWR
protection, drive limiting, temperature protec-
tion, forward and reverse power metering, and
no power output protection circuitry.

The circuitry operates as a controlloop
which continually monitors the output from the
final stages of the transmitter power amplifier
and controls that output by regulating the gain of
the first stage of the power amplifier. The out-
put of the integrated circuit differential ampli-
fier, amplified by the de amplifier, is the con-
trolling input for the control transistor in the
power amplifier section.

The output of the differential amplifier
is determined by the potentials present on the
non-inverting (+) and inverting (-) inputs. These
potentials are developed by the power control
board circuitry in the following manner.

When the impedances of the antenna
circuitry (load) provide a good match to the
power amplifier (low VSWR), and the heat sink
temperature is below 80°C, a bias voltage pro-
duced by the dc reference bias circuitry is placed
on the inverting input (pin 1 which is also called
the reference input) of the differential amplifier.

When the transmitter is keyed, the for-
ward (output) power from the final stages of the
power amplifier is fed through the antenna switch-
ing network to the antenna circuit. This flow of
power is sampled by the forward power sampling
circuitry and places a bias, proportional to the
forward power in the antenna switching network
on the non-inverting input (pin 5) of the differ-
ential amplifier. The POWER SFT potentiometer
is then adjusted, changing the potential on the
non-inverting input. As this voltage changes,
relative to the reference input voltage, the output
of the differential amplifier changes, in turn
changing the control transistor collector voltage and
therefore the output of the power amplifier.

Once the power has been set to the pro-
per level, any change in the output power will
be instantly corrected by the circuitry. If the
power increases, the increase causes the dif-

ferential amplifier output voltage tu increase,
decreasing the output from the de amplifier which
decreases the gain of the power amplifier until
the output returns to the preset level. A decrease
in transmitter power amplifier output causes the
reverse action.

Any power reflected back from the an-
tenna circuit is detected by the reverse power
sampling circuit. Reverse power causes abias
in the antenna switching network which decreases
the potential on the reference input of the dif-
ferential amplifier. Therefore, increasing
levels of reflected power will cause the trans-
mitter power output to be decreased to a safe
level.

Temperature increases detected by the
temperature monitoring circuit will also de-
crease the reference level at the inverting input
of the differential amplifier, reducing the output
power as the heat sink temperature increases
above a safe operating point for the power tran-
sistors. The higher the temperature, the more
the decrease in power out. If the output has
been reduced due to temperature, the VSWR
circuit becomes more sensitive to reverse
power, thus providing further protection for the
rf power amplifier transistors.

(2) Circuit Description
Since the power control board has the

capability to regulate the output of the transmit-
ter power amplifier from a completely cut-off
state to above the rated output power, a definite
controlled output level is necessary whenever
the transmitter is keyed. The desired control-
led output level is determined by bias voltages
present on the inverting and non-inverting inputs
of the differential amplifier. Under normal
operating conditions (normal heat sink temper-
ature; 1:1 VSWR; 100% rated power out) the bias
on the differential amplifier inputs are developed
as described in the following paragraphs.

(a) Voltage Regulator and Main Divider
Line

The A+ supply to the board is regulated
by a series regulator circuit providing a nominal
voltage of 8.0 volts. The Zener diode CR602
holds the base of the series pass transistor 0602
at a fixed potential. The series pass transistor
operates as a variable resistor to hold the input
to the reference circuitry constant. The divider
consisting of the two resistors R611 and R612
and the diode CR607 provides the proper voltage
tap points for the secondary voltage divider net-
works. All 36 pF capacitors in the board are
used as rf bypasses.
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(b) Reference Bias Circuit

The reference bias is developed (with
normal heat sink temperature and a low VSWR)
by the voltage divider made up of two resistors
R604 and R612 and a diode CR606 between the
regulated supply voltage and the switched A-
source. Since A+ is applied to the board continu-
ously and A- is only applied when the transmitter
is keyed by the push-to-talk switch, the larger
capacitor C613 connected between the inverting
input and keyed A- provides a time constant
which allows the inverting input bias to build up
slowly when power is first applied. This prevents
full power output from occurring until the leveling
circuitry can react and reach a quiescent level.

(c) Forward Power Bias and Detection
Circuit
The forward power reference voltage

divider comprised of three resistors anda
potentiometer R607 provides a stable potential
that supplies a dc bias to the non-inverting input of
the differential amplifier. With an approximately
correct power output from the final stages of
the power amplifier, a dc level proportional to
that power is produced by the forward power
detector circuit, which, in combination with the
voltage developed by the voltage divider, produces
a bias on the non-inverting input that can be ad-
justed by the POWER SET potentiometer.

The de bias value will be determined by
the power amplifier output and, with low reflect-
ed power balanced against the reference bias pre-
sent on the inverting input of the differential
amplifier. Once the bias has been set, and change
in power output will change the bias on the non-
inverting input causing the differential amplifier
to compensate for the deviation.

(d) Drive Limit Circuit
The drive limit circuit, consisting

of R608, R607 and CR603, is a secondary path
of the power control board loop. This secondary
loop acts as a clamp on the voltage of the control-
led rf stage. When properly set, the circuit will
have no effect on the normal power control
functions. If for some reason the controlled
loop tries to place excessive voltage on the con-
trolled rf stage, such as when a power amplifiertransistor failure occurs, diode CR603 conducts
increasing the current into pin 5 reducing the
collector voltage of the controlled stage. When
the collector voltage decreases, CR603 turns
off. The loop clamps at the drive limit point
that was set. See the transmitter alignment
procedure for correct setting of the drive limit
control,

(e) No-Power-Output Protection Circuit

Ifless than 7 to 10 watts is detected at the
input of the antenna switching unit, the no power

output protection circuit turns off the controlled
rf stage. Turn off occurs within a few mil-
liseconds after the transmitter is keyed. The
circuit protects the power amplifier devices
against any malfunction which causes a no power
output condition such as an unconnected power
output cable to the antenna switching unit.

When the transmitter is keyed, capacitor
C611 pulls the gate of the programmable unijunction
transistor (anode gate SCR) CR604 up to 8 volts
which is above the 5,2 volts at its anode. The
detected voltage from the forward power is
divided by R620 and R621 and will keep the gate
above 5.2 volts and CR604 off unless the forward
power detected is less then 7 to 10 watts. If
power does not come up to 7 to 10 watts before
C611 charges to the cirtical voltage, CR604 will
turn on. When CR604 turns on, it connects pin
1 of IC601 to A-. Grounding pin turns off the
controlled stage which turns off the transmittér.

(f VSWR - Reverse Power Detection
Circuit

With the power cmtrol board operating
correctly with the proper amount of forward
power and the correct biases; the detection of
reflected power causes a decrease in the power
amplifier output in the following manner.

The components of the reverse power
detector circuit function the same as those in the
forward power detector. The voltage divider
R610 and R613 develops a bias voltage that is not
quite enough to forward bias the diode CR605
that makes up one-half of a diode "OR" gate.
When reflected power is detected, the resultant
negative-going dc level lowers the dc bias level
and the combination of the two forward bias the
diode. The negative-going de level on the in-
verting input increases the output voltage of the
differential amplifier, decreasing the de control
output to protect the final stages of the power
amplifier.

(g) Temperature Protection Circuit

When the heat sink temperature rises
above approximately 80°C, the thermistor in
parallel with the lower half of the VSWR voltage
divider reaches a value of resistance which allows
a more negative potential to be applied through
the diode "OR" gate to the inverting input of the
differential amplifier. The temperature protec-
tion decreases the level of the reference and
therefore the power output of the power amplifier
board.

(h) DC Level Output Amplification

The output of the differential amplifier
is applied to the base of non-inverting transistor
amplifier O601 whose output supplies the output
control current. As the forward power increases
above the normal value, the output of the dif-
ferential amplifier increases proportionally.

4-10



Since the dc level is increasing the base, the,
PNP transistor base-emitter voltage is less and
the output control current decreases,

4. RECEIVER
Refer to the receiver schematic diagram in

the DIAGRAMS section of this instruction man-
ual. The following circuit theory covers the
entire receiver except for the oscillator injec-
tion. The injection train which consists of an
oscillator (channel elements) and three doubler
circuits is fully covered in the INJECTION par-
agraphs of this section.

a. Receiver RF and IF

(1) RF Preselector

RF preselector selectivity prevents re-
ceiver degradation from the mixer image fre-
quency and other high level off-channel signals.
The rf preselector consists of six low loss, high-
ly selective helical resonant cavities. The band-
pass of the preselector is characterized by a
flat acceptance bandwidth (preselector response
within its bandpass does not vary) and a steepskirt response (attenuation of signals rapidly
increases as their separation from the bandpass
range increases).

Carrier signals received at the antenna
are routed through the preselector cavities to
the following mixer stage to be heterodyned with
the injection frequency signal.

(2) Mixer

The mixer uses a field effect transistor
with low noise level and high conversion gain.
The circuit heterodynes the signal from the rf
preselector with the injection signal from the
multiplier to produce the intermediate frequency
(i-f) of 11.7 MHz. Frequency relationships for
the 450-512 MHz ranges are expressed as fol-
lows.

f = 24f + 11.7 MHzc

=f -11.7 MHzc
24

Where:

f = channel element frequency

rf carrier frequency

channel element harmonic24

11.7 MHz = mixer output frequency (i-f
frequency)

(3) First Four-Pole Crystal Filter

This filter and the other four-pole
crystal filter are the major factors in determin-
ing final receiver bandwidth and selectivity
characteristics by greatly attenuating signals out-
side the predetermined receiver bandpass range,

The first four-pole filter consists of
two dual-resonator, mode-coupled monolythic
crystals and associated impedance matching cir-
cuitry. The output of mixer is coupled to the
input of the filter by an adjustable matching net-
work.

Refer to the SIMPLIFIED PIEZOELEC-
TRIC COUPLING diagram. Each crystal blank
produces mechanical vibrations at the crystal
input when an electrical intermediate frequency
signal is applied. These vibrations occur due to
the inherent piezoelectric property in the crystal
material and are propagated throughout the
crystal. This same piezoelectric property con-
verts the mechanical vibrations back to an elec-
trical intermediate frequency signal at the output
electrodes. The high "Q" of the crystals creates
the narrow bandpass of the filter which results
in excellent off-channel signal rejection.

The output of the first four-pole crystal
filter is coupled to the first i-f amplifier through
a fixed-tuned matching network.

(4) First IF Amplifier
This circuit consists of an integrated

circuit with associated discrete components to
provide approximately 70 dB of gain to the i-f
signal.

The IC contains three differential ampli-
fier stages that are internally voltage regulated
and temperature compensated. Isolation between
the three stages is provided internally within
the IC. The output of the Ic is applied to the in-
put of the second four-pole crystal filter .

f

(5) Second Four-Pole Crystal Filter

The crystals in this filter operate in a
manner identical to that of the crystals in the
first four-pole crystal filter described previously.
Final receiver selectivity is established at this
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filter. The output of this filter is coupled to the
second i-f amplifier and limiter stage by a fixed-
tuned matching network.

(6) Second IF Amplifier and Limiter

The second i-f amplifier and limiter
consists of an integrated circuit with associated
discrete components and performs two functions:
(1) amplification and (2) limiting.

This stage is similar to the first i-f
amplifier in that it has internal voltage regulation
and temperature compensation. However, it
employs four differential amplifier stages instead
ofthree. The first two differential amplifier
stages provide approximately 55 dB of gain to the
i-fsignal. The output of the second stage is used
to provide metering (Meter 5). Its output is ap-
plied to the third differential amplifier stage
which along with the fourth stage becomes over-
driven to provide excellent symmetrical limiting
characteristics.

Full limiting occurs with weak or strong
signals or no signal (noise only).

The limited output of this IC provides
a signal of constant amplitude to the discrimina-
tor. This is necessary since the discriminator
would respond to a change in amplitude as well
as to a change in frequency.

(7) Crystal Discriminator

The discriminator used is a phase dis-
criminator. The operation is dependent upon
a 90° phase shift which occurs at resonance be-
tween the input and output voltages of the dual-
resonator crystal, (similar to a double-tuned,
inductive coupled transformer).

Crystals inherently have a much more
rapid change in phase shift than coils due to
their high Q. Therefore, the steeper slope of
a crystal discriminator will produce a much
greater audio output voltage than a coil discrim-
intor for given deviation in frequency.

Refer to the SIMPLIFIED DISCRIMINA-
TOR CIRCUIT diagram. The component reference
symbol letters do not correspond to the compon-
ents shown on the schematic diagram but are used
to simplify the discussion. The tuned circuit
formed by L and series connected and C, isresonant at 11.7 MHz. 1

When the frequency of the applied pri-
mary voltage (Ep) is changed, the phase angle
between Ep and Eg (secondary voltage) changes
from that at resonance. This changes the re-
lative magnitude of E] and E>. The phase rela-
tionships are shown in the DISCRIMINATOR
PHASE RELATIONSHIPS diagram.
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filter. The output of this filter is coupled to the
second i-f amplifier and limiter stage by a fixed-
tuned matching network.

(6) Second IF Amplifier and Limiter

The second i-f amplifier and limiter
consists of an integrated circuit with associated
discrete components and performs two functions:
(1) amplification and (2) limiting.

This stage is similar to the first i-f
amplifier in that it has internal voltage regulation
and temperature compensation. However, it
employs four differential amplifier stages instead
ofthree. The first two differential amplifier
stages provide approximately 55 dB of gain to the
i-fsignal. The output of the second stage is used
to provide metering (Meter 5). Its output is ap-
plied to the third differential amplifier stage
which along with the fourth stage becomes over-
driven to provide excellent symmetrical limiting
characteristics.

Full limiting occurs with weak or strong
signals or no signal (noise only).

The limited output of this IC provides
a signal of constant amplitude to the discrimina-
tor. This is necessary since the discriminator
would respond to a change in amplitude as well
as to a change in frequency.

(7) Crystal Discriminator

The discriminator used is a phase dis-
criminator. The operation is dependent upon
a 90° phase shift which occurs at resonance be-
tween the input and output voltages of the dual-
resonator crystal, (similar to a double-tuned,
inductive coupled transformer).

Crystals inherently have a much more
rapid change in phase shift than coils due to
their high Q. Therefore, the steeper slope of
a crystal discriminator will produce a much
greater audio output voltage than a coil discrim-
intor for given deviation in frequency.

Refer to the SIMPLIFIED DISCRIMINA-
TOR CIRCUIT diagram. The component reference
symbol letters do not correspond to the compon-
ents shown on the schematic diagram but are used
to simplify the discussion. The tuned circuit
formed by L and series connected and C, isresonant at 11.7 MHz. 1

When the frequency of the applied pri-
mary voltage (Ep) is changed, the phase angle
between Ep and Eg (secondary voltage) changes
from that at resonance. This changes the re-
lative magnitude of E] and E>. The phase rela-
tionships are shown in the DISCRIMINATOR
PHASE RELATIONSHIPS diagram.
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Diodes D1 through D4 form a voltage
doubling detector. The output voltages from the
detector are developed across RI and R2, The
circuit is such that the output voltage (Eur) is
equal to the difference between these two separate
voltages. This means that when the frequency
of the carrier, after conversion in the mixer, is
exactly equal to the 11.7 MHz intermediate-fre-
quency, no output will be obtained from the diodes
because the voltage drops are equal and opposite
(zero adjustment in the receiver alignment pre -

cedure). As the signal deviates from the inter-
mediate frequency of 11. 7 MHz, an output voltage
will appear at Egy, as shown in the simplified
discriminator circuit. The polarity of the voltage
depends upon the magnitude of the voltages across
Rl and R2. For the diode polarity shown, the
discriminator output is positive below 11.7 MHz,
where the phase angle changes and E1 is greater
than Ez, as shown in the phase relationships
diagram. Above 11.7 MHz, the phase shift makes
Ep greater than E; and the output is negative.

b. Audio and Squelch

(1) Emitter Follower Circuit
The emitter follower circuit provides a low

discriminator output from the following squelchand
audio circuitry.

The output of the discriminator is capacitively
coupled to the emitter follower input at IC201-1
and may consist of noise, audio signals, and/or
PL tones, The output of the emitter follower at
IC201-2 is routed to (1) external VOLUME and
SQUELCH controls through coupling capacitor
C203 and (2) cea PL. decoderin'"Private-Line" tone-
coded squelch radios,

(2) Audio Amplification Circuit

The signal from the VOLUME control is
returned to the audio and squelch board at P903-5

In ''Private-Line" tone-coded squelch radios,
jumper JU201 is removed to route audio to-a PL
filter on the PL decoder, Audio returned from
this filter isfreeofPLtones, preventing the tone
from being heard at the speaker, C204 and C205
prevent any dc potential from the audio channel
from affecting the squelch shunt switch at that

impedance outputwhich isolates the highimpedance point.
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The preamplifier amplifies the low-level audio
signal to provide the required drive to the differ-
ential amplifier, Negative feedback around the
preamplifier is provided by C206 to attenuate
audio signals above 3000 Hz, Further rolloff is
provided by R205 and C233, and by R208and C209.
Capacitors C210 and C211 dc isolate the pream-
plifier output and the differential amplifier input
from the squelch shunt switching.

The differential amplifier, output provides
drive forthe complementary amplifier. Resistors
R216 and R217 form a bias network that biases
the differential amplifier at exactly one-half of
the supply voltage. Capacitor C212 eliminates
the effect of any transient voltage that may be
applied to the differential amplifier.

Final audio amplification on the audio and
squelch board occurs in the complementary
amplifier, Its output provides drive for the audio
power amplifiers whichare mounted ona separate
board. Complementary amplifier emitter resistors
R211 and R212 are external to the IC due to heat
dissipation requirements,

Audio returned to the audio and squelch board
from the audio power amplifier transistors is
applied to the output transformer primary windings.
This transformer consists of four windings -- two
input primaries, an output secondary, anda feed-
back secondary, The output secondary winding
couples audio power toanexternal 8-ohm speaker
which canbe drivenwithup to 10 watts atless than5%
distortion. Negative feedback from the output
transformer winding through C208 and across R207
gives 6dBper octave de-emphasis (roll-off) to the
audio which has been pre-emphasized 6 dB per octave
in the transmitter. Below 300 Hz, feedback from
R209 and across C207 increases giving low frequen-
cy de-emphasis, Capacitor C235 supplies a light
load to the audio power amplifier during certain
situations suchas the use of aheadset, Capacitor
C219 and C220 arerfbypass capacitors that shunt
injection transients on the A+ and A- lines to
ground,

Audio from T201 secondary is applied via
intercabling to the control head. Jumpers JU1 and
JUZ are used in conjunction with either the micro-
phone or handset. Ifthe handset is used, without
receiver muting, JU2 is disconnected so that
audio is heard inthe handset as well as the
speaker. Ifa speaker muting switch is usedwith
the handset, JU1 and JU2 are both disconnected.
The audio path is then through the hang-up box
speaker mute switch so that audio is applied
either to the speaker or handset (but not both).

(3) Noise Activated Squelch Circuit

(a) Squelch Input Circuit
The input signal from the SQUELCH con-

trol may consistofnoise, audiomessage, and/or
PL tones,

An input shaping network precedes IC202
that passes high frequencies and attenuates low
frequencies. Use of high frequencies eliminates
the effect of voice and PL tones and results in
more sensitive threshold squelch action,

The first amplifier and limiter is driven
into limit by its input signal and prevents audio
from squelching (disabling) the audio channel on
voice signals. Amplified, limited noise is then
passed through a coupling network to the second
amplifier, This. coupling network is also a high
pass filter which further attenuates voice and PL
tone signals to the second amplifier.

The second amplifier amplifies the noise
signal and applies it through an RC coupling net-
work to the detector, C227andR223 formanother
highpass filter thatattenuates the low frequencies,
Capacitor C228 isused to produce a peak-to-peak
detector action from the noise detector, and thus,
generate twice the output voltage of a peak
detector. This capacitor does not affectfrequency
response.

(b) Detector and Switching Circuit

The detector output level is a function of
received signal strength and the setting of the
SQUELCH control. The detector develops the dc
output voltage across filter capacitor C229. The
lowest de output voltage corresponds to a no sig-
nal input (maximum noise) condition. The output
voltage increases as the received rf carrier sig-
nal level increases (noise decreases). The vol-
tage may be used in PL radios to give an indica-
tion of on-channel usage even though the following
noise squelch circuitry is inhibited. A voltage
higher than approximately 2.8 volts de indicates
that the channel is being used, although not neces-
sarily heard due to PL selection.

The primary function of the detector
output, however, is the control of shunt switching.
This is done as follows.
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The detector output is applied to three
squelch control circuits simultaneously:

@ long "squelch-tail" circuit

@ long "squeich-tail'' defeat switch

@ carrier squelch switching logic

With no received rf carrier signal (maxi-
mum noise condition), the long ''squelch-tail" circuit
and long ''squelch-tail'' defeat switch are "off'' and
the carrier squelch switching logic is "on'', The
audio channel is subsequently disabled unless the
squelch control logicis overriden by other circuitry,

As the input signal levelincreases (noise
decreases), the detector output voltage increases.
A detector output voltage above 2, 8 volts dc results
in enabling of the long ''squelch-tail" circuit. The
long ''squelch-tail" circuit produces a voltage at
IC202-12 of 5,5 volts dc; this voltage causes the
carrier squelch switching logic circuit to turn off
and enable the audio channel, Capacitor C23land
resistor R224 provide a rapid rise, slow decay
time constant to the voltage applied to the carrier
squelch switching logic circuit. This permits a
weak signal to immediately enable the audio chan-
nel, yet delays the audio channel shut-off if the
signal is ina "flutter'' condition. The voltage
necessary to disable the carrier squelch switching
logic is approximately 3.8 volts dc or greater.

A voltage greater than 5 volts dc at the de-
tector output (rf carrier signal level that produces
20 dB quieting, or better), turns on the long
"squelch tail'' defeat switch. This disables the
long ''squelch-tail'' circuit andthe 150-millisecond
delay function. Audio channel disabling

disappears.

now

(c) Squelch Output Circuit

The squelch control logic circuitdirectly
controls the shunt switching.

The output of the squelch control logic
circuit depends upon the output of the preceding
carrier squelch switching logic circuit and three
additional input functions. With no additional
inputs and the carrier squelch switching logic
circuit "off'', the squelch control logic circuitwill
turn off the shunt switches, allowing a message to
be heard. If the carrier squelch switching logic
is "on'', the squelch control circuit will turn on
the shunt switches, disabling the audio channel.

Two of the three additional functions that
may affect squelch control logic output are associ-
ated with "Private-Line'! tone-coded squelch
operation, "PL'' ON-OFF (IC202-14), which may
be either shorted to ground or open, is connected
to the hang-up box in PL operation, When an
open is present at pin 14, (OFF), a received
signal with or without a PL tone will be heard
from the speaker, When at ground potential
(ON), the output of the carrier squelch switching
logic circuitis inhibited. When the proper PL
tone is received, a positive 9.5 volts dc from the
PL decoder to IC202-8 turns 'off" the squelch
control logic circuit, Thisturns off the squelch
shunt switches and allows a message to be heard,

The third additional function (mute) takes
priority over all other squelch functions and
mutes the audio channel via the squelch shunt
switches when the radio set is in the transmit
mode. While the transmitter is keyed, 9.6 volts
dc is applied to P903-7 and coupled to IC202-11
to turn on the squelch shunt switches and disable
the audio channel,

The squelch control logic output at IC202-10
supplies a digital output voltage to permit an
indication that the receiver is unsquelched (audio
channel enabled).

Audio disabling is performed by shunting
two points of the audio circuit through a low
impedance path to ground. When the two solid-

developed across resistors R225 and R226 are
shunted to ground, This prevents any signals from
being heard from the speaker. Conversely, when
the shunt switches are ''off'', a message may be
heard from the speaker. Both shunt switches are
simultaneously either ''on' or "off', and provide a
total of 90 dB of attenuation to any signal in the
audio channel when "'on"".

occurs immediately after state shunt switches are turned on, signalsthe rf carrier

c. 'Private-Line' Decoder

(1) General

(a) "PL" Tone Present

With PL tone presenton the input signal
to the decoder, the PL filter passes low frequency
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PL tones and attenuates voice and noise signals
above 300 Hz. The noise switch shorts out high
frequency noise signals. The tone from the PL
filter is amplified by the PLamplifier and limited
to a fixed level by the amplifier/clipper. The
tone is applied to the ''Vibrasponder'' resonant
reed which vibrates when the tone is the same
frequency as the reed's resonant frequency.
When the reed is vibrating, the device acts as
atransformer and couples the tone from
primary to secondary. The tone is amplified in
the next stage and applied to a detector. When
tone is present, the detector develops a dc
output which activates the output switch.
When the output switch is activated, 9.5
volts is present at its output to enable the
audio circuits. The output also activates
the noise switch,

The separate audio filterwhichis located
on the PL. decoder board is a high pass filterwhich
allows voice signals above 300 Hz to pass but
blocks PL tones. This filter is connected in
series with the audio signal pathin ''Private-Line"'
radios to prevent the PL tone from being heard
in the speaker,

(b) "PL" Tone Absent

When no PL tone is present, or a tone
other than that required to activate the reed is
present, no signal is coupled through the
"Vibrasponder'' resonant reed. No detector
output is developed, thus the output switch is off,
The output voltage is 0 volts at this time which
inhibits the squelch circuit to prevent an audio
output to the speaker. The noise switch is off at
this time which allows high frequency noise to
bypass the PL filter. The presence of high
frequency noise desensitizes the amplifiers and
acts as an ''anti-falsing'' feature to prevent a
random low-frequency noise signal from activating
the resonant reed.

(2) Decoder Input Circuits

The receiver discriminaton output signal is
routed through an emitter follower stage on the
receiver audio & squelch board. The emitter
follower output is applied as the input to the PL
decoder, The signal consists of noise only when

nocarrier signalis being received. Withacarrier
signal input to the receiver, the noise is reduced
and voice audio or voice audio and PL tone
added.

These input signals are routed through the
low pass filter and noise gate circuit. A receiver
input signal that is modulated 40.5 kHz with PL
tone produces a nominal 60 millivolts rms signal
at the input to the decoder. The low pass filter
consisting of L801, C802, C803 and C805 atten-
uates sharply all signals above 300 Hz. Thus,
voice and noise signals above 300 Hz are blocked,
but PL tones are passed. Highpass filter C801,
R803, and C807 presents a parallel path for high
frequency noise whenever the decoder is not
activated. This condition is desirable so that
low frequency noise (only) will not falsely activate
the decoder. When the proper tone hasbeen
received and the decoder is activated, noise
switch Q807 acts as a short and grounds all high
frequency signals before they reach amplifier
Q8ol.

(3) Input Amplifier Circuits

Amplifier Q801 amplifies noise and PL tone
signals which are coupled to amplifier/clipper
Q802, Diode CR801 and the base emitter junction
of Q802 limit boththe positive and negative swing
of the signal to a maximum amplitude. The
amplified output of Q80Z provides a constant
amount of drive even though the amount of PL
tone deviation from various transmitters is not
constant. It also limits the noise signals to
prevent oversensitivity to noise signals which
could falsely operate the ''Vibrasponder'' resonant
reed. 'Vibrasponder" driver Q803 operates as
an emitter follower to provide current drive to
the low impedance ''Vibrasponder" resonant
reed,

(4) ''Vibrasponder" Resonant Reed

The ''Vibrasponder" resonant reed is the fre-
quency determining device of the decoder. When
the input tone from the driver is
the same frequency as the reed's resonant
frequency, the reed vibrates, At resonance, the

"Vibrasponder'
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reed acts as a high Q transformer coupling
energy from the primary to the secondarywinding,At all other frequencies, the reed will not vibrate
and no energy is coupled to the secondarywinding.
The reed is a precision built device consisting of
a tuned cantilever reed of special steel mounted
ona rugged base with a coil and permanent
magnets, The entire assembly is spring-mounted
and hermetically sealed in a metal housing to
insure long life at peak performance under all
types of conditions. Its design eliminates the
need for servicing throughoutits useful life. The
plug-in unit is easily removed and replaced.

The reed is sensitive to within 1 Hz of its
resonant frequency. Specific tones in the 67 to
210 Hz range are used.

(5) Output Circuit

When the proper PL tone is applied to
the reed, it develops a sinusoidal wave output at
its resonant frequency, This sinusoidal wave is
amplified by Q804, Negative feedback through
C810 maintains the sinusoidal waveform. The
amplified signalis coupled todetector Q805 which
converts the signal to a de potential. Q805 is cut
off with its collector voltage of 9.6 volts untilthe
tone is applied. With tone applied, the pogitive
most portion of the sinusoidal wave is clamped
at approximately .6 volt. The positive swing of
each cycle causes momentary conduction of Q805
and the collector voltage drops to near zerovolts,
C813 charges during the conduction period and
discharges through R820 and R821 to develop a
filtered dc potential which forward biases output
switch Q806. With Q806 activated, 9.6 volts is
gated tothe outputwhich unsquelches the receiver.
Noise switch Q807 is also activated which places
a short across the noise gate as explained in
paragraph (b).

(6} Audio Filter

Audio and PL tone from the VOLUME control
are routed through an audio filter consisting of
C814-C817 and L802 "and L803, The filter is
electrically separate from the decoder but
physically mounted on the same board, This
filter is high-pass type which blocks the PL tone
and passes the audio to the audio & squelch board.
d. ''Digital Private-Line'' Decoder

The "Digital Private-Line'' (DPL) decoder
keeps the receiver audio circuits muted untila
signal containing the proper binary code is re-
ceived. During transmitter operation the DPL
decoder generates the binary-coded signal that is
processed by the DPL encoder and then modulates
the transmitter. The description of the DPL de-
coder theory of operation is part of the DPL de-
coder schematic diagram.

5. ANTENNA NETWORK
Refer to the following SIMPLIFIED AN-

TENNA NETWORK diagram. The antenna
network provides the following functions,

--Connects the transmitter final power am-
plifier stage to the radio antenna connector at al.
times.

--Provides the transmitter final power out-
put stage with a low VSWR 50-ohm load duringtransmit independent of the load presented to
the radio antenna connector.

--Attenuates all transmitter carrier hor-
monics to a level of at least -85 dB below the
carrier,

~-Connects the receiver to the radio antenna
connector during receive operation.

--Provides dc voltages proportional to
forward and reverse power appearing at the
antenna connector.

a. Circulator

The circulator is a 3-Port device which takes
advantage of the unique magnetic properties of
yttrium iron garnet (YIG). By subjecting a trans-
mission line circuit sandwiched between two YIG
discs to a ¢ritical value of static magnetic field,
a device can be made which is non-reciprocal in
nature. That is, a signal entering port 1 of the
circulator leaves at port 2 and a signal entering
port 2 leaves at port 3. In general a signal
entering any port will leave at an adjacent port

is used to advantage in the antenna switching net-
work. The transmitter is always connected to
the circulator at port 1 and the antenna is always
connected to port 2 of the circulator. During
transmit, port 3 is connected to a 50-ohm,
50-watt load through a reed switch. This circuit
arrangement provides the transmitter power
amplifier output stage with a low VSWR 50-ohm
load independent of the condition of the load con-
nected to the antenna connector. Whenever a
mismatched load appears at the antenna connector,
the reflected power from the mismatched load
enters port 2 of the circulator and is routed to
port 3 and to the 50 ohm load inside the unit.

(in the direction of the arrow). This characteristic

During receive, the reed switch to the 50-ohm
load is open and the receiver is connected to port
3 of the circulator. The received signal enters
the antenna connector, through the low pass filter
and into port 2 and is routed through the circula-
tor and out port 3. The signal is then connected
to the receiver via the reed switch.
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b. Power Detectors

To provide an input to the power control
board indicating the power level out of the trans -
mitter, a peak voltage detector is coupled
through a capacitive divider to the coaxial line
at the transmitter input port of the circulator.
This detector provides a dc output voltage pro-
portional to the square root of the power entering
port 1 of the circulator.

A peak voltage detector is also used to sense
the peak voltage across the 50-chm load in the
unit. Under most normal operating conditions,
the power disipation in the load is only a few
watts. However, under extreme conditions of
antenna mismatch and a high power radio, the
reflected power could approach the power dis-
ipation (50 watts) capability of the load. To
protect the load against such a condition, the
rf voltage across the load is sensed and a dc

voltage proportional to the rf voltage is fed back
to the power control board. When the rf voltage
across the load starts to increase beyond the
normal safe range, the power control decreases
the power output of the transmitter to maintain
a safe dissipation in the 50 ohm load.

c. 50-Ohm Load

The 50-ohm load is required to have a low
VSWR in the UHF band. It should be able to
absorb the maximum reflected power from the
antenna while monitoring this VSWR. To
accomplish this, the load is constructed using
thick-film techniques and is mounted on a
beryllia block to achieve good thermal conduction
of the dissipated power to the heat sink.
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6. DC SWITCHING, REGULATION,
AND FILTERING
The control board (center-interface board)

provides de switching, regulation and filtering
for the radio set. Specifically the functions are

@ Power distribution and filtering.

@ A 9. 6-volt regulator.

@ Push-to-talk switching and sequencing.

@ Reverse polarity protection.

@ Interconnection between circuits of the radio
set.

@ Frequency selection routing for four-fre-
quency radios.

@ Interconnections for options (Time-Out
Timer, etc.).

@ Metering

Receptacles on the control board mate with
pins on the transmitter and receiver circuit
boards to distribute desired functions from out-
side the radio and from board to board inside the
radio. The double sided board routes the signals
and eliminates the need for most wires. The few
wires used, are terminated in removable female
pin tip connectors to mate with pins in the circuit
board. Additional pins in the board are provided
for connecting accessory items such as a positive
ground converter. The 37-pin connector at the
end of the circuit board mates with the cable to
the control head and battery. A control socket
allows a Motorola portable test set with a TEK-37
Adapter Cable to control the radio set for testing.
For the following circuit operation, refer to the
control board schematic diagram in the
DIAGRAMS section of this manual.

a. Power Distribution and Filtering
Vehicle battery voltage is applied at various

pins of P90]. Due to the high current require-
ments of the power amplifier, A+ and A- for the
power amplifier are brought in at P901-A and
-B which are large diameter pins that mate with
plug-on cables from the power amplifier. A+ is
also applied at J901-22 and filtered by L901 and
C901. The "filtered A+'' is routed to the exciter
and the audio & squelch circuit boards and made
available to reed switch K901, which is closed
when the push-to-talk function is activated. A-
is supplied to J901-11 as reference voltage to the
exciter, audio & squelch board and reed switch
K902.

Reverse polarity protection diode CR909
connects between A+ and A-. The diode is
reverse biased when the input power is of the
proper polarity and has no effect. If reverse
polarity is applied, the diode short circuits and
blows the fuse to protect the circuits in the radio
set.

In negative ground installations, "battery
(+)''is applied to P901-3 and filtered by L902 and
C902. For positive ground operation, there is
no input at pin 3; instead "battery (-)' is applied
at P901-18 and routed to a positive ground conver-
ter. The (+) output of the converter is applied to
the junction of L902 and C902. With either type
of operation, a "filtered Bt'' voltage is available
at this point for distribution to the receiver and
the 9. 6-volt regulator.

The circuit-board mounted control socket
allows a portable test set to be connected for
various tests. The speaker audio can be moni-
tored between pins 1 and 2, and microphone audio
or microphone de at pin 7. Pin 5 monitors push-
to-talk keying. If the push-to-talk function is not
present, pin 5 will be at the battery voltage. Pin
3 is omitted, +9.6 V is present on pin 4 (not
directly measurable on test set), and pin 6 is
ground reference.

b. 9.6-Volt Regulator Circuit

Filtered A+ is applied to a 9, 6-volt regulator
circuit which provides regulation within +100
millivolts for input voltages from 10.5 to over
16 volts. Automatic shutdown occurs if the out-
put becomes overloaded or shorted.

The regulated output voltage is developed
across Zener diode CR911, diode CR912 and the
resistors in the base of output voltage sensor
Q903. Since the voltage across the Zener diode
is constant, almost the entire variation is applied
to the base of 0903. It amplifies and inverts the
variation, developing a negative feedback which
is applied to the base of driver 0902. Driver
O902, in turn, controls the base current drive to
series regulator 0901. Total load current flows
through Q901 which acts as a controlled series
resistance in response to drive from 0902. The
complete negative feedback path causes the re-
sistance of 0901 to counteract output voltage
variations.

Drive to Q901 is relatively independent of
input voltage since drive to Q903 is derived from
the regulated output. Therefore, its collector
current and the drive to Q902 are also derived
from the regulated output.

Diode CR910 protects the circuit from ex-
treme overload such as a short. If the 9. 6-volt
output is shorted or overloaded, it drops
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toward zero. ©903 would tend to cut off. How-
ever, when the output voltage drops . 6 volt be-
low the voltage at the collector of Q903, diode
CR910 conducts. This occurs if the output cur-
rent exceeds 450 milliamps (normal load current
is approximately 250 milliamps, plus the current
for any optional accessory items operating from
9.6 volts). This action limits the amount. of
forward bias on 0902, and the emitter resistor
limits maximum collector current of Q902.
Since collector current of Q902 is the base drive
current for Q901, it is limited to this same low
value and Q901 shuts down.

The output voltage of the regulator is a
nominal 9.6 volts. Some radios may be as low
as 9.1 volts and others may be as high as 9.9
volts. However, the regulation for a given radio
is +100 millivolts from the regulated value over
the entire range of input voltage, load, and
temperature.

The output of the regulator develops the
"9,6 volts continuous" which is applied to reed
switch K902 and to some receiver and PL encoder
circuits. In the receive mode, "switch 9. 6 volts"
is applied to certain receiver circuits. In the
transmit mode, the "switched 9.6 volts" is re-
moved and the "keyed 9. 6 volts" is applied to
the exciter board.

c. Push-to-Talk Switching and Sequencing
Circuit (Refer to D-T-T Sequencing
Diagram)

The push-to-talk switching and sequencing
circuits control the application of de power to
the transmitter and control the sequencing so
the receiver is disconnected from the circulator
before the transmitter rf output is applied and
the 50 ohm load is connected to the circulator
in the antenna network. Sequencing during trans -
mitter turn-off assures that rf power output is
ended re the receiver is switched hack to
the circulator,

(1) Transmitter Turn-On

The following sequence of actions occurs
to turn on the transmitter:

--Transmitter keying is initiated by
closing the push-to-talk switch on the micro-
phone.

--Closing the push-to-talk switch
grounds one side of the lst P-T-T reed Switch
K901 coil. The other side is connected to
"battery hot" and the reed switch energizes,
closing the contacts. The switch operates
equally well from negative ground or positive
ground electrical systems.

--"Keyed A+" from K901 is routed
through the exciter (and the PL encoder in "Pri-
vate-Line'" radios) to the second P-T-T. reed
switch K902.

--Initially, current flows through both
coils of K902, producing opposite and cancelling
magnetic fields. The reed switch does not
energize at this time.

--"Keyed At" is routed through diode
CR913 to the antenna switch. The antenna switch
energizes and removes the receiver from the
circulator and connects the 50 ohm load.

--After approximately 10 milliseconds
delay, C904 becomes charged and current through
coil 2 of K902 decreases to the point where full
magnetic cancellation no longer occurs. K902
energizes and applies "keyed A-'" and 'keyed
9.6 volts" to the exciter which allows rf output
to be developed. At the same time "switched
9.6 volts'' is removed from the receiver.

(2) Transmitter Turn-Off

When the push-to-talk switch on the
microphone is released, the following sequence
of actions occurs:

--K901 de-energizes immediately.

--In ''Private-Line" radios, "Keyed At"!
cont: for approximately 150 milliseconds1

after unkeying. This delay is produced by the PL
encoder. In non-''Private-Line'' radios, "keyed
A+'t is removed as soon as K901 de-energizes.

--K902 de-energizes immediately upon
loss of "keyed A+", removing power from the
transmitter.

--0CC904 discharges through the antenna
switch coil. Sufficient current is available to
produce approximately 10 milliseconds delay
before the antenna reed switch de-energizes.
This allows transmitter rf power output to go to
zero before the receiver is connected back to the
circulator.
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7. FREQUENCY GENERATION

Throughout this manual, the terms ''standard''
and ''wide-spaced" are used in discussions of the
frequency generation circuitry. These termsare
defined differently in the 406-420 MHz range and
in the 450-512 MHz range. For clarity, the less
ambiguous terms ''T = R'' (transmit and receive
on the same frequency) and ''T # R" (transmitand
receive on different frequencies) are used in the
following section. The correlation between these
terms is as shown below:

7.1 THEORY OF OPERATION

7.1.1 General

7.1.1.1 The UHF ''Micor" radio is available
in one-, four-, and twelve-channel

models. The receive and transmit frequencies
are determined by channel elements on the receiv-
er RF and IF board. A switching matrix is used
to select the appropriate channel element for trans-
mit and receive for each channel selector switch
position. The channel selection circuitry is pro-
grammed for the desired set of transmit-receive
frequency pairings as described in section 7.2,
Channel Programming.

7.1.1.2 In radios not equipped with a Univer-
sal Switching Board, the receive and

transmit frequencies for a given channel selector
switch pos1 tion are der3 ved from the samechannel
element. In radios that are equipped with a Uni-
versal Switching Board, the receive and transmit
frequencies for a given channel selector switch
psotion may be generated by different channel ele-
ments.

7.1.1.3 For clarity, the following terms are
defined as shown:

NOTE
The transmit-receive spacing, T-R,
will be positive when the transmit
frequency is higher than the receive
frequency, and negative when it is
lower.

7.1.2 Functional Description - radios without
a Universal Switch Board

7.1.2.1 In radios not equipped with a Univer-
sal Switching Board, the first four

channels are selected by a diode matrix on the
Control Board. The remaining eight channels (on
twelve-channel radios) are selected by another
diode matrix on a Diode Matrix Board, WHICH
PLUGS INTO THE RECEIVER RF/IF BOARD.

7.1,2.2 Figure 1 is a functional diagram of
the frequency selection circuitry in

a twelve-channel radio equipped with a Diode
Matrix Board. The channel selector switch on
the control head places a ground on one of twelve
channel! select lines, designated CH! through CH12.
Lines CHI through CH4 go to the Control Board;
lines CH5 through CH12 go to the Diode Matrix
Board PLUGGED INTO THE RECEIVER.

7.1.2.3 Offset oscillator select jumpers JU1
through JU4 on the Control Board and

JU5 through JU12 on the Diode Matrix Board are
used to select either T # R or T = R operation for
a given channel selector switch position. If the
jumper is in, the T # R offset oscillator is enabled
when the corresponding channel is selected. If
the jumper is out, the T = R offset oscillator is
enabled instead.

FREQUENCY NEW
RANGE TERM OLD TERM
406-420 MHz T=R Standard

T#R Wide-Spaced
450-512 MHz T=R Wide-Spaced

T#R Standard

7.1.2.4 The channel elements are located on
the ver board.

quency of the selected channel element is defined
as f,. A tuned circuit at the channel element
output acts as a bandpass filter, passing only the
third harmonic 3f,. A series of doublers provides
an additional eightfold frequency multiplication to

24f.. This signal is fed to the receiver mixer,
resulting in a receive frequency of:

faeLinc:

R = 24f, + 11.7 MHz.

7.1.2.5 The 24 f, signal is also routed to the
exciter board, where it is fed to two

separate mixers which are driven by two separate
offset oscillators. Operating power (+9.6 V) is
supplied to only one of the two offset oscillator-

Transmit Frequency
Receive Frequency

T-R Transmit~-Receive Spacing
T=R Transmit and Receive on same frequency
T#R Transmit and Receive on different

frequencies

R
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frequencies
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mixer combinations, depending on the position of
the channel selector switch and the programming
of the offset oscillator select jumpers (see para-
graph 7.1.2.3).

NOTE
Certain radio models are capable of
T = R operation only, or T # R oper-
ation only. These radios have only
one offset oscillator-mixer combina-
tion which is always enabled by jumper
JU302 or JU402.

7.1.2.6 If enabled, the T = R offset oscilla-
tor provides an output signal at 11.7

MHz. When combined with the 24f, signal from
the RF/IF board, this produces a transmit fre-
quency of

T = 24f, 11.7 MHz

The same as the receive frequency. Similarly,
the T # R offset oscillator, if enabled, provides
an output signal at frequency f,. When combined
with the 24f, signal from the RF/IF board, this
produces a transmit frequency of:

T= 24f +fc

The T # R offset oscillator frequency fy is deter-
mined in advance to provide the desired transmit-
receive spacing (T-R) for those channels on which
T # R operation is desired. If fg = 14.7 MHz, for
example, the transmit frequency is:

T = 24f, + 14.7 MHz

This will provide a transmit frequency 3 MHz
higher than the receive frequency whenever the

(The T 92

offset oscillator is enabled on all channels for
which the corresponding offset oscillator select
jumper on the Control Board or Diode Matrix
Board is in.)

T # R offset oscillator is enabled.

7.1.2.7 The transmit-receive frequency
spacing (T-R) is the same for all

channels for which T # R. This spacing depends
on the frequency of the T # R offset oscillator (fo)
in the following way:

(T-R) = f -11.7 MHz

If f, is less than 11.7 MHz, the spacing is nega-
tive, indicating that the transmit frequency is
lower than the receive frequency. If more than
a single non-zero transmit-receive frequency
spacing is required, a Universal Switching Board
must be used.

7.1.3 Functional Description - radios with a
Universal Switching Board

7.1.3.1 On radios equipped with a Universal
Switching Board, all channel element

selection takes place on that board. The Universal
Switching Board can be programmed to select dif-
ferent channel elements on transmit and receive,
providing more than one non-zero transmit-receive
frequency spacing. Detailed information on pro-
gramming the Universal Switching Board is pro-
vided in section 7.2, Channel Programming.

NOTE
FCC regulations governing
operation require a spacing (T-R) of
+5 MHz in the 450-470 MHz range,
and a +3 MHz in the 470-512 MHz
range. In the 406-420 MHz range,
spacings from -3 to +14 MHz are
permitted. Applications using more
than one non-zero spacing reouire a
Universal Switching Board (T = R oper-
ation is permitted in all three ranges. )

7.1.3.2 Figure 2 is a functional diagram of
the frequency selection circuitry in

a twelve-channel radio equipped with a Universal
Switching Board. The channel selector switch,
RF/IF Board, and Exciter Board operate in the
same manner as previously described. Twelve
jumpers on Control Board (JU1-JU4) and the
Universal Switching Board (JU5-JU12) are used
to select either the T = R offset oscillator (jumper
out) or the T # R offset oscillator (jumper in) for
each channel as before. The only difference in
operation is the manner in which channel elements
are enabled,

The enable lines tuo the channel ele-
ments terminate in eyelets on the

Universal Switching Board. These eyelets, used
for connecting programming jumpers, are desig-
nated Fl through F12 for channels 1 through 12

A 24-transistor programmable
switching matrix handles the selection of channel
elements for receive and transmit, The transistor
matrix may be represented as twelve spdt switches

The 'normally
closed" (receive) contactofeach "switch'' is con-
nected to an eyelet on the circuit board. These
eyelets, used for connecting programming
jumpersare designated R1 through R12 for
channels J through 12 respectively. Similarly,
the normally open'' (transmit) contacts are con-
nected to eyelets Tl through T12. The transistor
matrix "switches'' change state whenever the
radio is changed from receive to transmit mode
or vice versa.

3. 21.

respectively.

acting in unison (see Figure 2).
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7.1.3.4 Depending on the position of the
channel selector switch, one of the

channel select lines will be grounded. This
ground appears at the common pole of the tran-
sistor matrix "switch'' associated with that chan-
nel by way of the diode matrix. In receive mode,
the corresponding R eyelet becomes grounded; in
transmit mode, the corresponding T eyelet be-
comes grounded. For example, if channel 5 is
selected on the channel selector switch, eyelet
R5 (and no other R eyelet) goes low during re-
ceive, and eyelet T5 (and no other T eyelet) goes
low during transmit. Programming the board
consists of interconnecting the F eyelets (from
the channel elements) with the appropriate R and
T eyelets to enable the desired channel element
on transmit and receive for each channel,

7.2 CHANNEL PROGRAMMING

7.2.1 Introduction

7.2.1.1 Each ''Micor'' radio is configured
and programmed by the factory to

operate on the transmit-receive frequency pairs
specified by the customer for each channel. De-
pending on the number of channels and the fre-
quency pairings desired, the radio may be supplied
equipped with a DiodeMatrix Board ora Universal
Switching Board (or neither), The T # R offset
oscillator frequency (£,) is determined by the
desired transmit-receive frequency spacing(s).
All programming jumpers are prewired at the
factory.

7.2.1.2 It is not normally necessary to change
the configuration or programming of

the frequency generation circuitry after the radio
is put into service. However, if any changes in
the operating frequencies of the radio are to be
made, re-programming is required. Step-by-
step programming instructions are provided in
this section.

7.2.2 Programming Considerations

7.2.2.1 The programming procedures pre-
sented below are similar to those

used by the factory. A "start from scratch"
approach is taken in order to cover all cases ina
single discussion, so it is necessary to follow
the entire procedure even if only a minor change
in operating frequencies is required.

7.2.2.2 The programming procedure is
divided into four subsections:

--Pre-programming Procedure
(Sec. 7.2.3)

--Programming - Control BoardOnly
(Sec. 7.2.4)

--Programming - DiodeMatrix Board
(Sec. 7.2.5)

--Programming - Universal Switch-
ing Board (Sec. 7.2.6)

The pre-programming procedure is used to deter-
mine which of the three configurations (Control
Board only, Diode Matrix Board, or Universal
Switching Board) is required for the transmit-
receive frequency pairs desired. Depending on
the results of this determination, you will be
directed to perform the steps listed in one of the
Three Programming sections,

7.2.2.3 Each programming procedure is pre-
sented as a series of numbered steps.

A step may be a specific operation to be perform-
ed, or it may be a "decision" step which directs
the programmer to another later step in the pro-
cedure. For proper results, it is important that
the programmer follow the steps in numerical
order unless directed to do otherwise.

NOTE
The following procedure does not apply
to one-channel radios.

7.2.2.4 A Frequency Assignment Table is
provided for use in conjunction with

the programming procedures. This table, filled
out by the programmer as directed in the steps,
provides a permanent record of each re-program-
ming. It also permits the programmer to keep
track of his progress through the procedure.

NOTE
In the remainder of this section, it is
assumed that the radio being program-
med contains ali circuitry required for
both T = R and T # R operation.

7.2.3 Pre-Programming Procedure

Step 1, Make a duplicate copy of Table 1, the

Perform the steps in this section first,
before beginning to program the radio.

Frequency Assignment Table. Fill in the desired
transmit frequency (T) and receive frequency (R)
for each position of the channel selector switch to
be used.

Step 2. Is the full number of channel selector
switch positions available (4 on four-channel
radios, 12 on twelve-channel radios) being used?

YES: Go to Step 4.
NO: Go on to Step 3.
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mine which of the three configurations (Control
Board only, Diode Matrix Board, or Universal
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receive frequency pairs desired. Depending on
the results of this determination, you will be
directed to perform the steps listed in one of the
Three Programming sections,

7.2.2.3 Each programming procedure is pre-
sented as a series of numbered steps.

A step may be a specific operation to be perform-
ed, or it may be a "decision" step which directs
the programmer to another later step in the pro-
cedure. For proper results, it is important that
the programmer follow the steps in numerical
order unless directed to do otherwise.

NOTE
The following procedure does not apply
to one-channel radios.

7.2.2.4 A Frequency Assignment Table is
provided for use in conjunction with

the programming procedures. This table, filled
out by the programmer as directed in the steps,
provides a permanent record of each re-program-
ming. It also permits the programmer to keep
track of his progress through the procedure.

NOTE
In the remainder of this section, it is
assumed that the radio being program-
med contains ali circuitry required for
both T = R and T # R operation.

7.2.3 Pre-Programming Procedure

Step 1, Make a duplicate copy of Table 1, the

Perform the steps in this section first,
before beginning to program the radio.

Frequency Assignment Table. Fill in the desired
transmit frequency (T) and receive frequency (R)
for each position of the channel selector switch to
be used.

Step 2. Is the full number of channel selector
switch positions available (4 on four-channel
radios, 12 on twelve-channel radios) being used?

YES: Go to Step 4.
NO: Go on to Step 3.
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TABLE 1.
FREQUENCY ASSIGNMENT TABLE

CHANNEL TRANSMIT RECEIVE FREQ
SELECTOR FREQ IN FREQ IN SPACING TX
WITCH MHz MHz IN MHz ONLY
POSITION (T) (R) (T-R) ELEMENT

1

2

3

10

11

12

4

5

6

7

8

9

MOST COMMON
SPACING CALCULATED f

MHz MHz

RESULTANT
SPACING PRESENT f

MHz MHz

RADIO UNIT
PROGRAMMER
DATE
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Step 3. For the remaining available channel se-
lector switch positions in the table, fill in the
same transmit and receive frequencies as in the
last (highest numbered) switch position used.
Enter dashes in the Frequency Spacing column
opposite these added ''channels"'.

Step 4. For each channel selector switch position
to be used, subtract the receive frequency (R)
from the transmit frequency (T) and fill in the
result in the Frequency Spacing (T-R) column,
(if Ris greater than T, a negative number will
result.)

Step 5. Determine the non-zero frequency spacing
which occurs most frequently in the Frequency
Spacing (T-R) column and enter it in the box
labeled "Most Common Spacing'' at the bottom of
the table. If there is no non-zero spacing, put
an "X'' in the box. If two spacings occur equally
often, either may be entered.

Step 6. Calculate the offset oscillator frequency
f, as follows:

f = 11.7 MHz + Most Common Spacing

(If the Most Common Spacing is negative, f, will
be below 11.7 MHz.) Write the result in the box
labeled ''Calculated f5" at the bottom of the table.
If there is an ''X'' in the ''Most Common Spacing"
box, enter an "X"' in the ''Calculated box as
well.

Step 7. Is there more than one non-zero frequency
spacing in the Frequency Spacing (T-R) column of
the table?

YES: Your radio requires a Universal
Switching Board. Perform the pro-
gramming steps listed in section

NO: Go on to Step 8.

Step 8. Are you working with a four-channel radio
or a twelve-channel radio?

Four-Channel: Your radio will be pro-
grammed on the Control Board only.
(No Diode Matrix Board or Universal
Switching Board is required.) Per-
form the programming steps listed
in section 7.2.4.

Twelve-Channel: Your radio requires a
Diode Matrix Board. Perform the
programming steps listed in section
7.2.5.
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7.2.4 Programming Control Board Only

Perform the steps in this section if the
pre-programming procedure in section
7.2.3 indicates that your radio is to be
programmed on the Control Board only.

Step 1. The channel element sockets, designated
Fl through F12, are on the receiver RF/IF Board.
Only sockets F1 through F4, corresponding to
channels 1 through 4 respectively, are used on
four-channel radios. The channel elements them-
selves are labeled with their receive frequencies.
Refer to the receive frequency (R) column of the
Frequency Assignment Table. Beginning with
channel 1 and proceeding through channel 4, install
a channel element in the -ocket corresponding to
each new receive frequency encountered on your
list.

Step 2. Each channel selector switch position has
one channel element select diode associated with
it, as shown in Table 2.

Table 2, Control Board Diodes
CHANNEL SELECTOR CHANNEL ELEMENT
SWITCH POSITION SELECT DIODE

1 CR905
2 CR906
3 CR907
4 CR908

These diodes are located on the Control Board, at
the end of the board farthest from the front panel
connector. Referring to Table 2 and the receive
frequency (R) column of the Frequency Assignment
Table, interconnect the anodes of each group of
diodes associated with channels sharing Cca common
receive frequency. Solder pads are provided on
the Control Board for these jumpers,.

a

Step 3, Each of the four channel selector switch
positions has one offset oscillator select jumper
associated with it, as shown in Table 3,

Table 3. Control Board Jumpers
CHANNEL SELECTOR OFFSET OSCILLATOR
SWITCH POSITION SELECT JUMPER

JU1
JU2
JU3

1

2

3

4

These jumpers are located on the Control Board,
near the jumpers programmed in Step 2. Referring

A

Step 3. For the remaining available channel se-
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same transmit and receive frequencies as in the
last (highest numbered) switch position used.
Enter dashes in the Frequency Spacing column
opposite these added ''channels"'.

Step 4. For each channel selector switch position
to be used, subtract the receive frequency (R)
from the transmit frequency (T) and fill in the
result in the Frequency Spacing (T-R) column,
(if Ris greater than T, a negative number will
result.)
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which occurs most frequently in the Frequency
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labeled "Most Common Spacing'' at the bottom of
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(If the Most Common Spacing is negative, f, will
be below 11.7 MHz.) Write the result in the box
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well.
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YES: Your radio requires a Universal
Switching Board. Perform the pro-
gramming steps listed in section

NO: Go on to Step 8.
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or a twelve-channel radio?

Four-Channel: Your radio will be pro-
grammed on the Control Board only.
(No Diode Matrix Board or Universal
Switching Board is required.) Per-
form the programming steps listed
in section 7.2.4.

Twelve-Channel: Your radio requires a
Diode Matrix Board. Perform the
programming steps listed in section
7.2.5.
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to Table 3 and the Frequency Assignment Table,
remove the offset oscillator select jumper asso-
ciated with any channel which has a frequency
spacing (T-R) of MHz. This completes the
programming of the Control Board. DO NOT
PERFORM ANY FURTHER PROGRAMMING
STEPS.

7.2.5 Programming - Diode Matrix Board

Step 1. The channel element sockets, designated
Fl through F12, are on the receiver RF/IF board.
The channel elements themselves are labeled with
their receive frequencies. Refer to the receive
frequency (R) column of the Frequency Assignment
Table. Beginning with channel 1 and proceeding
through channel 12, install a channel element in
the socket corresponding to each new receive fre-
quency encountered on your list.

Step 2. Refer to the circuit board detail of the
Diode Matrix Board shown in Figure 3. Pins 1

through 12 of the connector shown along the top
edge of the board are associated with channels 1

MATES WITH PIOS ON RECEIVER AF & IF BOARD

[ 12 aw 1a 9 8 6 5 4

FROM COMPONENT SIDE

A Figure 3, Circuit Board Detail, Diode Matrix Board

through 12 respectively. Each of the pins 1s con-
nected to two circuit board pads immediately be-
low it, except for pin 1, which has a single pad.
Referring to the receive frequency (R) column of
the Frequency Assignment Table, use jumpers to
interconnect each group of pins associated with
channels sharing a common receive frequency.

Step 3. Each of the twelve channel selector switch
positions has one offset oscillator select jumper
associated with it, as shown in Table 4.

Table 4. Control Board/ Diode
Matrix Board Jumpers

CHANNEL OFFSET
SELECTOR OSCILLA TOR
SWITCH SELECT LOCA TION
POSITION JUMPER OF JUMPER

1 JUI CONTROL
2 JU2 BOARD
3 JU3
4 Ju4
5 Ju5 DIODE
6 JU6 MATRIX
7 JU? BOARD
8 JU8
9 JU9

10 JU10
11 JU11
12 JU12

Perform the steps in this section if the
pre-programmiung procedure in section
7.2.3 indicates that your radio requires
a Diode Matrix Board.
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to Table 3 and the Frequency Assignment Table,
remove the offset oscillator select jumper asso-
ciated with any channel which has a frequency
spacing (T-R) of MHz. This completes the
programming of the Control Board. DO NOT
PERFORM ANY FURTHER PROGRAMMING
STEPS.

7.2.5 Programming - Diode Matrix Board

Step 1. The channel element sockets, designated
Fl through F12, are on the receiver RF/IF board.
The channel elements themselves are labeled with
their receive frequencies. Refer to the receive
frequency (R) column of the Frequency Assignment
Table. Beginning with channel 1 and proceeding
through channel 12, install a channel element in
the socket corresponding to each new receive fre-
quency encountered on your list.

Step 2. Refer to the circuit board detail of the
Diode Matrix Board shown in Figure 3. Pins 1

through 12 of the connector shown along the top
edge of the board are associated with channels 1
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FROM COMPONENT SIDE

A Figure 3, Circuit Board Detail, Diode Matrix Board

through 12 respectively. Each of the pins 1s con-
nected to two circuit board pads immediately be-
low it, except for pin 1, which has a single pad.
Referring to the receive frequency (R) column of
the Frequency Assignment Table, use jumpers to
interconnect each group of pins associated with
channels sharing a common receive frequency.

Step 3. Each of the twelve channel selector switch
positions has one offset oscillator select jumper
associated with it, as shown in Table 4.

Table 4. Control Board/ Diode
Matrix Board Jumpers

CHANNEL OFFSET
SELECTOR OSCILLA TOR
SWITCH SELECT LOCA TION
POSITION JUMPER OF JUMPER

1 JUI CONTROL
2 JU2 BOARD
3 JU3
4 Ju4
5 Ju5 DIODE
6 JU6 MATRIX
7 JU? BOARD
8 JU8
9 JU9

10 JU10
11 JU11
12 JU12

Perform the steps in this section if the
pre-programmiung procedure in section
7.2.3 indicates that your radio requires
a Diode Matrix Board.
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Referring to Table 4 and the Frequency Assign~
ment Table, remove the offset oscillator select
jumper associated with any channel which has a
frequency spacing (T-R) of 0 MHz.

Step 4. Install the DiodeMatrix Board in the radio.
The edge connector on the board mates with P106
on the receiver RF/IF board.

This completes the programming of the Control
Board and Diode Matrix Board. DO NOT PER-
FORM ANY FURTHER PROGRAMMING STEPS.

7.2.6 Programming - Universal Switching
Board

Step 1, Remove diodes CR905, CR906, CR907,
and CR908 on the Control Board. These diodes
are located at the end of the board farthest from
the front panel connector.

Step 2, In this step, the "Present f,'' box on the
Frequency Assignment Table will be filled in. The
frequency to be entered in the box depends on the
frequency range and model type of the radio being
programmed. See Table 5,

Table 5. Present fo

On Wide-Spaced model radios operating in the
406-420 MHz frequency range, it is necessary to
locate the T # R offset oscillator crystal Y301.
Write the frequency marked on the crystal in the
"Present fg'' box.

Step 3. Subtract 11.7 MHz from the number found
in the ''Present f,"' box on the Frequency Assign-
ment Table. Enter the result in the box labeled
"Resultant Spacing".

Step 4. The channel element sockets, designated
Fl through F12, are on the receiver RF/IF Board.

The channel elements themselves are labeled with
their receive frequencies. Refer to the receive
frequency (R) column of the Frequency Assignment
Table. Beginning with channel 1 and proceeding
through channel 12, install a channel element in
the socket corresponding to each new receive fre-
quency encountered on your list.

Step 5. Makea copy of the Programming Chart
shown in Figure 4, This chart represents the
jumper programming area of the Universal Switch-
ing Board. Jumpers will be drawn on the chart in
the following procedure; the Universal Switching
Board will then be programmed directly from the
chart.

Step 6. Interconnect the F and R pads on the chart
corresponding to each channel for which a channel
element was installed on the receiver RF/IF board,

Perform the steps in this section if the
pre-programming procedure in section
7.2.3 indicates that your radio requires
a Universal Switching Board.

Step 7. Refer to the Frequency Spacing (T-R)
column of the Frequency Assignment Table. Inter-
connect the R and T pads on the chart correspond-
ing to each channel having a spacing of 0 MHz or
the number found in the "Resultant Spacing" box
on the Frequency Assignment Table.

Step 8.

Perform this step for each T pad except
Ti, starting with T2 and proceeding
through T12, If it is necessary to con-
nect a jumper to a T pad whose eyelets
are both filled, trace the wiring away
from the channel element involved to a
T or R pad with an open eyelet.

Connect the T pad you are working on to the T pad
of the nearest lower numbered channel which uses
the same transmit frequency as the channel youare
working on. if there is no such channel, connect
the T pad you are working on to the T pad of the
nearest lower numbered channel whose transmit
frequency is equal to the transmit frequency of the
channel you are working on MINUS the spacing
found in the "Resultant Spacing" box.

FREQ FREQUENCY TO BE
RADIO ENTERED IN "PRE-
(MHz) RADIO MODEL SENT f,'' BOX (MHz)
470-512 Standard 14,7

or
Wide-Spaced

450-470 16.7
or
Wide-Spaced

406-420 Standard 11,7
Wide-Spaced See Text

NOTE
If the "Resultant Spacing'' box contains
a negative number, subtracting it will
result in a larger number.

If there is no such channel, leave the T pad uncon-
nected for now.

Step 9. Starting at the left side of the Programming
Chart, locate the first channel whose R pad is not
connected to anything. Referring to the Frequency
Assignment Table, connect the R pad corresponding
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Referring to Table 4 and the Frequency Assign~
ment Table, remove the offset oscillator select
jumper associated with any channel which has a
frequency spacing (T-R) of 0 MHz.

Step 4. Install the DiodeMatrix Board in the radio.
The edge connector on the board mates with P106
on the receiver RF/IF board.

This completes the programming of the Control
Board and Diode Matrix Board. DO NOT PER-
FORM ANY FURTHER PROGRAMMING STEPS.

7.2.6 Programming - Universal Switching
Board

Step 1, Remove diodes CR905, CR906, CR907,
and CR908 on the Control Board. These diodes
are located at the end of the board farthest from
the front panel connector.

Step 2, In this step, the "Present f,'' box on the
Frequency Assignment Table will be filled in. The
frequency to be entered in the box depends on the
frequency range and model type of the radio being
programmed. See Table 5,

Table 5. Present fo

On Wide-Spaced model radios operating in the
406-420 MHz frequency range, it is necessary to
locate the T # R offset oscillator crystal Y301.
Write the frequency marked on the crystal in the
"Present fg'' box.

Step 3. Subtract 11.7 MHz from the number found
in the ''Present f,"' box on the Frequency Assign-
ment Table. Enter the result in the box labeled
"Resultant Spacing".

Step 4. The channel element sockets, designated
Fl through F12, are on the receiver RF/IF Board.

The channel elements themselves are labeled with
their receive frequencies. Refer to the receive
frequency (R) column of the Frequency Assignment
Table. Beginning with channel 1 and proceeding
through channel 12, install a channel element in
the socket corresponding to each new receive fre-
quency encountered on your list.

Step 5. Makea copy of the Programming Chart
shown in Figure 4, This chart represents the
jumper programming area of the Universal Switch-
ing Board. Jumpers will be drawn on the chart in
the following procedure; the Universal Switching
Board will then be programmed directly from the
chart.

Step 6. Interconnect the F and R pads on the chart
corresponding to each channel for which a channel
element was installed on the receiver RF/IF board,

Perform the steps in this section if the
pre-programming procedure in section
7.2.3 indicates that your radio requires
a Universal Switching Board.

Step 7. Refer to the Frequency Spacing (T-R)
column of the Frequency Assignment Table. Inter-
connect the R and T pads on the chart correspond-
ing to each channel having a spacing of 0 MHz or
the number found in the "Resultant Spacing" box
on the Frequency Assignment Table.

Step 8.

Perform this step for each T pad except
Ti, starting with T2 and proceeding
through T12, If it is necessary to con-
nect a jumper to a T pad whose eyelets
are both filled, trace the wiring away
from the channel element involved to a
T or R pad with an open eyelet.

Connect the T pad you are working on to the T pad
of the nearest lower numbered channel which uses
the same transmit frequency as the channel youare
working on. if there is no such channel, connect
the T pad you are working on to the T pad of the
nearest lower numbered channel whose transmit
frequency is equal to the transmit frequency of the
channel you are working on MINUS the spacing
found in the "Resultant Spacing" box.

FREQ FREQUENCY TO BE
RADIO ENTERED IN "PRE-
(MHz) RADIO MODEL SENT f,'' BOX (MHz)
470-512 Standard 14,7

or
Wide-Spaced

450-470 16.7
or
Wide-Spaced

406-420 Standard 11,7
Wide-Spaced See Text

NOTE
If the "Resultant Spacing'' box contains
a negative number, subtracting it will
result in a larger number.

If there is no such channel, leave the T pad uncon-
nected for now.

Step 9. Starting at the left side of the Programming
Chart, locate the first channel whose R pad is not
connected to anything. Referring to the Frequency
Assignment Table, connect the R pad corresponding
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to this channel to the R pad of the nearest lower
numbered channel using the same receive fre-
quency. Proceed toward the right side of the
Programming Chart and repeat this step for each
channel whose R pad is unconnected. (If it is
necessary to connect a jumper to an R padwhose
eyelets are both filled, trace the wiring away
from the channel element involved toa Tor R
pad with an open eyelet. )

Step 10. Referring to the Programming Chart,
start with Tl and proceed through T12, tracing
the wiring connected to each T pad. Make sure
that each T pad is connected to one and only one
channel element, If the T pad associated with a
particular channel is not connected to any channel
element, enter an "X'' in the "TX Only Element!
column opposite that channel on the Frequency
Assignment Table.

NOTE
The column heading refers to the fact
that an additional ''transmit only" chan-
nel element is required for each of
these channels.
stalled in the following steps.

This element is in-

Step 11. Obtain a new channel element marked
with frequency F, which is calculated from one
of the following equations:

(1) If the Frequency Spacing (T-R) of the
channel is larger than 1 MHz:

F (desired transmit frequency) -

(contents of ''Resultant Spacing" box)

(2) If the Frequency Spacing (T-R) of the
channel is 1 MHz or less:

F = desired transmit frequency

Step 12, Install the new channel element on the
receiver RF/IF Board in an empty socket as close
as possible to the socket corresponding to the

(If there are no
empty sockets, the radio cannot be programmed
to operate on the set of transmit-receive frequency
pairings listed on the Frequency Assignment
Table. )

channel you are working on.

Step 13. Connect the F pad corresponding to the
socket used for the new channel element to the T
pad of the channel you are working on,

Step 14, The Programming Chart now shows how
the upper portion of the Universal Switching Board
must be programmed to select the desired trans-
mit-receive frequency pairings. Remove and/or
add wire jumpers as required on your board to
make it conform to the Programming Chart. The
offset oscillator select jumpers are programmed
in the following step.

Step 15. Each of the twelve channel selector switch
positions has one offset oscillator select jumper
associated with it, as shown in Table 6.

Table 6. Control Board/Universal
Switching Board Jumpers

CHANNEL
SELECTOR OFFSET
SWITCH OSCILLATOR LOCATION
POSITION SELECT JUMPER CcOF JUMPERS

JU1 CONTROL
2 JU2 BOARD
3 JU3
4 Ju4
5 JU5 UNIVERSAL
6 JU6 SWITCHING
7 JU7 BOARD
8 JU8
9 JU9

10 JU10
11 JUII
12 JU12

1

Perform steps 11, 12, and 13 for each
channel for which an ''X" has been entered
in the "TX Only Element'' column on the
Frequency Table.

Referring to Table 6 and the Frequency Assignment
Table, remove the offset oscillator select jumper
associated with any channel which has a frequency
spacing (T-R) of less than 1 MHz. Refer to the
Universal Switching Board Circuit Board Detail
(found in the "Receiver Control Boards" section)
for the locations of jumpers JU5 through JU12.

Step 16. Install the Universal Switching Board in
the radio. The edge connector on the board mates
with P106 on the receiver RF/IF board.

This completes the programming of the Control
Board and Universal Switching Board. DO NOT
PERFORM ANY FURTHER PROGRAMMING
STEPS.

8. ACCESSORIES
The control head and cables are described in

separate sections of this instruction manual. A
description of the "Private-Line" circuitry is in-
cluded with the transmitter and receiver. The re-
ceiver pre-amplifier, time-out timer and positive
ground converter are described.
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to this channel to the R pad of the nearest lower
numbered channel using the same receive fre-
quency. Proceed toward the right side of the
Programming Chart and repeat this step for each
channel whose R pad is unconnected. (If it is
necessary to connect a jumper to an R padwhose
eyelets are both filled, trace the wiring away
from the channel element involved toa Tor R
pad with an open eyelet. )

Step 10. Referring to the Programming Chart,
start with Tl and proceed through T12, tracing
the wiring connected to each T pad. Make sure
that each T pad is connected to one and only one
channel element, If the T pad associated with a
particular channel is not connected to any channel
element, enter an "X'' in the "TX Only Element!
column opposite that channel on the Frequency
Assignment Table.

NOTE
The column heading refers to the fact
that an additional ''transmit only" chan-
nel element is required for each of
these channels.
stalled in the following steps.

This element is in-

Step 11. Obtain a new channel element marked
with frequency F, which is calculated from one
of the following equations:

(1) If the Frequency Spacing (T-R) of the
channel is larger than 1 MHz:

F (desired transmit frequency) -

(contents of ''Resultant Spacing" box)

(2) If the Frequency Spacing (T-R) of the
channel is 1 MHz or less:

F = desired transmit frequency

Step 12, Install the new channel element on the
receiver RF/IF Board in an empty socket as close
as possible to the socket corresponding to the

(If there are no
empty sockets, the radio cannot be programmed
to operate on the set of transmit-receive frequency
pairings listed on the Frequency Assignment
Table. )

channel you are working on.

Step 13. Connect the F pad corresponding to the
socket used for the new channel element to the T
pad of the channel you are working on,

Step 14, The Programming Chart now shows how
the upper portion of the Universal Switching Board
must be programmed to select the desired trans-
mit-receive frequency pairings. Remove and/or
add wire jumpers as required on your board to
make it conform to the Programming Chart. The
offset oscillator select jumpers are programmed
in the following step.

Step 15. Each of the twelve channel selector switch
positions has one offset oscillator select jumper
associated with it, as shown in Table 6.

Table 6. Control Board/Universal
Switching Board Jumpers

CHANNEL
SELECTOR OFFSET
SWITCH OSCILLATOR LOCATION
POSITION SELECT JUMPER CcOF JUMPERS

JU1 CONTROL
2 JU2 BOARD
3 JU3
4 Ju4
5 JU5 UNIVERSAL
6 JU6 SWITCHING
7 JU7 BOARD
8 JU8
9 JU9

10 JU10
11 JUII
12 JU12

1

Perform steps 11, 12, and 13 for each
channel for which an ''X" has been entered
in the "TX Only Element'' column on the
Frequency Table.

Referring to Table 6 and the Frequency Assignment
Table, remove the offset oscillator select jumper
associated with any channel which has a frequency
spacing (T-R) of less than 1 MHz. Refer to the
Universal Switching Board Circuit Board Detail
(found in the "Receiver Control Boards" section)
for the locations of jumpers JU5 through JU12.

Step 16. Install the Universal Switching Board in
the radio. The edge connector on the board mates
with P106 on the receiver RF/IF board.

This completes the programming of the Control
Board and Universal Switching Board. DO NOT
PERFORM ANY FURTHER PROGRAMMING
STEPS.

8. ACCESSORIES
The control head and cables are described in

separate sections of this instruction manual. A
description of the "Private-Line" circuitry is in-
cluded with the transmitter and receiver. The re-
ceiver pre-amplifier, time-out timer and positive
ground converter are described.
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9. RECEIVER PREAMPLIFIER

The preamplifier is a single stage grounded
gate FET (field effect transistor) rf amplifier
which connects between the antenna switch and
receiver rf deck. It improves receiver sensi-
tivity 6 dB from the specified receiver 20 dB
quieting sensitivity of .5 microvolt.

The signal from the antenna is coupled direct-
ly into the input tuned-line of the preamplifier.
This tuned-line passes the desired signal and
matches the relatively low FET input impedance
to the 50-ohm input line, The signal is capacitive-
ly coupled to the output tuned-line. The output
tuned~line is a high Q tank circuit. It passes the
desired signal and matches the relatively high
FET output impedance to the 50-ohm output line.

10. TIME-OUT TIMER

a. Timing and Switching Circuit

When the transmitter is keyed, forward bias
is applied to the base of the N-P-N inverter tran-
sistor Q1 and turns it on. The collector voltage
of Q1 decreases and the N-P-N timer reset tran-
sistor turns off. This allows Cl to begin charging
through R5, increasing the anode voltage of the
programmable unijunction transistor Q3,

A programmable unijunction transistor is a
diode that will not conduct in the forward direc-
tion until the voltage on the anode exceeds the
voltage applied to the gate by 0.6 volt. Whenthat
pointis reached, the programmable unijunction
transistor conducts until capacitor Cl, is com-
pletely discharged. It takes about one minute for
the charge on Cl to exceed by 0.6 V, the gate volt-
age determined by the divider resistors R6andR7.

The conduction of Q3 fires the time-out switch
SCR1 causing it to conduct and ground the trans-
mitter modulator through CRI. The time-out
switch will continue to conduct as long as the key-
ed 9.6 volts is present.

b. Alert Tone Circuit

When SCRI conducts, forward bias is applied
to the base of the P-N-P alert tone switch transis-
tor Q4, turning it on. The unijunction alert tone
oscillator Q5 produces a tone whose frequency is
determined by R12 and C5.

The unijunction transistor 05 has three leads;
emitter, base 1 and base 2. When C5 charges to

approximately 60% of the voltage from base 2 to
base 1, the emitter begins to conduct, and capaci-
tor C5 is discharged across R14. When the capa-
citor is discharged, current flow stops and charg-
ing begins again through R12. Thusa pulseappears
across R14 ata 1 kHz rate.

The N-P-N isolation switch 06 turns on passing
the alert tone to the audio/squelch board. When
the alert oscillator is not in operation, O6 presents
an open circuit to the audio circuit.

The time-out timer resets itself whenever the
transmitter is unkeyed. If the time-out switch has
not been turnedon when the transmitter is unkeyed
the charge accummulated on Cl is discharged
through R4 and @2 to ground. If the alert tone is
already on, it is shut off as soon as thetransmitter
is unkeyed, because the keyed 9.6 V which supplies
power to the switches, oscillator, and the time-out
switch is removed. Any charge on Cl will be dis-
charged by the timer reset and ensure the fulltime
interval on the next transmission.

11. POSITIVE GROUND CONVERTER
a. General

The positive ground converter operates from
a negative 12-volt battery input with reference to
radio chassis potential. It converts that input to
a positive 12-volt output with reference to the
chassis. This is accomplished by a chopper
which develops an approximate 7 kHz alternating
voltage, then rectifies the alternating voltage to
produce a positive de output. A short-circuit
protector prevents excessive current if the out-
put voltage becomes shorted.

b. Chopper

The chopper is a free running multivibrator
which operates at approximately 7 kHz. The cir-
cuit consists of transistors Ql and ©2, saturable
core toroid transformer Tl and associated com-
ponents. The negative polarity of the input voltage
is applied to the emitters of Q1 and ©2; the positive
polarity is applied to the collectors through trans-
former Tl. The starting voltage is applied to both
transistors, but slight imbalance will cause one
transistor to conduct before the other. Assume
Ql conducts first. The resulting increase in Q1
collector current through the primary of the trans-
former induces a voltage in the feedback winding
of the correct polarity to cause Q1 to be driven to
saturation and @2 to be driven to cutoff. As the
transformer saturates, causing no change in flux
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density, the drive to the base of Q1 is reduced and
its collector current begins to decrease. This
causes a change in flux density in the opposite
direction that drives Ql] into cutoff and Q2 into
saturation. The action repeats with QI and Q2
alternately conducting, thus developing an alter-
nating voltage across the secondary (output) wind-
ing of transformer Tl.

Diode CR2 and resistors Rl and R2 form the
starting and running bias circuit. Diode CR2 is
reverse biased when power is first applied, thus
the full supply voltage is applied through R2 and
the feedback winding of T1 to the bases of Ql and
Q2 as forward bias. Once started, the feedback
voltage forward biases CR2, and Rl and R2 form
a voltage divider to establish a lower running
bias, Capacitor C3 provides a path for the 7 kHz
alternating voltage to decrease the switching time
of the chopper.

c. Input Filter

Input filter Cl, C2 and Ll filter out transients
that may be present on the input and prevents coupl-
ing of the 7 kHz alternating voltage into the input
circuit. Diode CR1 is a reverse polarity protec-
tion device for the converter. No input current
flows if opposite polarity power is applied, and
the transistors are protected,

When a radio with a positive ground converter
is used with a negative ground electrical system,
the negative ground cable routes battery voltage
to different pins of the radio set connector. The
negative ground cable provides positive voltage
(BATT+) directly to the control board input filter
instead of negative voltage (BATT-) to the positive
ground converter input. This leaves the convert-
er inactive; however, positive voltage (B+) is pro-
vided atat the output of the control board filter. This
point in the circuit is normally supplied with B+
voltage by the converter output when the converter
is used with the positive ground cable. Therefore,
the radio can be used interchangeably with positive
or negative ground electrical systems; no adjust-
ments inside the radio set are required.

d. Rectifier

Diodes CR3 and CR4 form a full wave rec-
tifier which converts the 7 kHz alternating volt-
age from transformer Tl into a positive dc volt-
age. Capacitive filtering by C4 removes the ac
ripple. The dc output voltage of the rectifier
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varies directly with the input voltage; that is, the
output voltage of the converter increases when the
input voltage increases, and vice versa.

e. Short Circuit Protector

The short-circuit protector consist of tran-
sistors Q3 and 024 and associated components
which operate as an electronic switch. During
normal operation the switch is ''on"' and allows
the rectifier output to be applied to the load, In
a short-circuited or overloaded condition the
switch turns "off'' and blocks the rectifier output
from the load. Thus the circuit protects the con-
verter from damage by excessive current.

The circuit uses 04 as a short-circuit detec-
tor to control the drive to the base of saturated
switching transistor Q3. Resistors R3 and R4
form a voltage divider which establishes the volt-
age at the emitter of Q4. Resistors R6 and R7
form another voltage divider which establishes
the voltage at the base of Q4. The emitter volt-
age reference is determined by the input voltage
to the circuit and the base voltage reference is
determined by the output voltage. In normal
operation, Q4 is forward biased to provide base
current to Q3. This current is sufficient to drive
Q3 into saturation causing it to appear as a closed
switch. The output voltage in that condition is
virtually the same as the input voltage. Any
variations in voltage causes both reference points
to increase or decrease at the same ratio and the
forward bias is maintained.

A short or overload in the output circuit
causes the voltage at the base of Q4 to drop. If
the overload is great enough to cause the base-
to-emitter voltage of Q4 to drop below 0.6 volt,

turns off and removes base drive current trom
Q3. In turn, Q3 also turns off and appears as an
open switch. The only current available in this
condition is through resistor R5, which limits the
output current to about 10% of normal.

Resistor R5 also functions as the turn-on
resistor for the protection circuit after the over-
load is removed, and as the starting resistor
each time power is initially applied to the circuit.
When 03 is in the "off'' condition, resistors R5,
R6 and R7 form a voltage divider that provides
forward bias to Q4. This circuit initially switches
Q3 "'on'' or switches Q3 back ''on" after an over-
load condition is removed.
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1. INTRODUCTION

Three basic maintenance approaches may
be used for localizing and repairing trouble in
these radio sets.

@ Replace the entire radio set with a
spare and return the defective radio set toa
maintenance shop for repair. This approach is
well suited for fleet users with several identical
radios. Operational testing of the radio after
replacement is necessary to assure that the
radio and its microphone, speaker, control head,
antenna, cable connections, etc. are operating
properly.

@ Replace the defective circuit board with
a spare and return the defective board to a
maintenance shop for repair. This approach is
recommended for maintenance facilities that
maintain several similar radio sets. Testing
must be performed after board replacement to
assure that all troubles have been corrected.
Realignment must be performed if the board
contains alignment adjustments.

NOTE
Check jumper connections on replace-
ment boards to make sure they are the
same as originally in the radio.

@ Isolate and repair the trouble on the
spot. This approach must be used if spares
are not available. A few simple tests will iso-
late the trouble to a specific board. Then de-
tailed troubleshooting of the defective board
may be performed.

To find the theory of operation of a particu-
lar circuit or to locate a circuit board detail,
schematic diagram, or part list, refer to the
servicing information index at the front of this
section,

2. TEST EQUIPMENT

a. Portable Test Set

The most important pieces of test equipment
required for servicing the ''Micor'' radio are a
Motorola portable test set and Motorola Model
TEK-37 or TEK-37A Test Set Adapter, or a
Motorola Model TEK-5D Meter Panel, ora
TEK-5B or C Meter Panel that has been modi-
fied by the addition ofa TEK-40 ConversionKit.
Speedy, efficient, servicing is not possible with-
out this equipment. Therefore, all servicing

procedures in this manual assume that the main-
tenance technician uses these items. The porta-
ble test set can also be used for servicing most
other Motorola two-way radio equipment; the
TEK-37 or TEK-37A Test Set Adapter allows
the test set to be used with the 7-pin metering
receptacles on this radio equipment.

The radio set is equipped with metering
receptacles for the exciter, power amplifier,
power control board, receiver, and control
board. The test set and adapter connect to
these metering receptacles to allow rapid check-
ing of over 20 major test points in the radio set
for testing, alignment, and troubleshooting.
The portable test set is also used to operate the
radio during testing; that is, the transmitter
may be keyed, a microphone may be connected
to the test set to voice modulate the transmitter
signal, and the speaker in the test set may be
used for reception of incoming signals.

The test set adapter includes two cables
terminated in a red plug and white plug respec-
tively. These plugs mate with the metering
receptacles on the radio set. The red "control!"'
plug always connects to the receptacle on the
control board.

The white "metering" plug connects to the
receptacle on the exciter, power amplifier,
power control board, or receiver (as required)
for measuring the performance at each point
critical to performance and alignment.

When the function selector switch on the
test set is in the RCVR position, the transmitter
cannot be keyed. This prevents inadvertent
keying of the transmitter into a signal generator
during receiver testing. The REF A-B switch
on the adapter allows two meter references to
be used if necessary (such as chassis ground,
A- or At). The earlier Model TEK-37 Test
Set Adapter includes a SENS switch which pro-
vides two meter sensitivities of 100 millivolts
or 1 volt full scale. The later Model TEK-37A
Test Set Adapter does not have a SENS switch,

Instructions for using the test set to service
the "Micor" radio are given on the troubleshooting
charts in this section of the manual.

IMPORTANT
All portable test sets built before the
introduction of ''Micor" radio must be
modified for compatibility with the
TEK-37 or TEK-37A Test Set Adapter.
These test sets are identified by the
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For testing radios in a vehicle, the
VOLUME and SQUELCH controls may be pre-
set and the radio operated from the portable
test set. This allows the technician to make
measurements with the radio in actual oper-
ating conditions. When the ''metering" plug is
connected to the receiver metering receptacle,
the function selector switch may be placed in
either the XMTR or RCVR position. In the
RCVR position, the transmitter cannot be keyed.
This position should be used when a signal gen-
erator is connected to the antenna receptacle
for testing. In the XMTR position, the trans-
mitter can be keyed and unkeyed to send and
receive test messages. All receiver meter
readings are the same in the XMTR position as
they are in the RCVR position, except that
position 4 reads 0 to +50 uA full scale instead
of +25 uA either side of 0 center scale.

(2) Measuring Transmitter Output Power
with the Portable Test Set

When the ''metering" plug is connected
to the power control board and the selector

5-8

switch is set to position 1,. the test set meter
measures transmitter output power; a wattmeter
is not required. Each radio set is factory cali-
brated and affixed with a label which shows the
test set meter reading which corresponds to the
rated power output. This reading is in the range
of 15 to 50 uA. The specific value varies from
radio to radio depending upon circuit character-
istics in the forward power metering circuit.

NOTE
1, There is no conversion from uA to

watts at readings other than the
calibrated value. Power readings
are non-linear and may be used
only to show whether power output
is high, low, or normal.

2. Ifthe power control board is re-
placed with a spare or repairs are
made in the forward power meter-
ing circuit the meter reading must
be recalibrated.

TO CALIBRATE FORWARD POWER METER
READING

IMPORTANT (CONT'D.)
stamping on the chassis. Those units
stamped SLN6056A-3 or earlier require
modification. Those stamped SLN6056A-4
later do not require modification; they
were built to be compatible with the
adapter. Once the portable test set is
modified, the original metering cable
must also be modified to allow con-
tinued usage of the test set. for servicing
other Motorola radio equipment. The
SKN6013A Metering Cable, which was
supplied with the test set (20-pin con-
nector on one end which plugs into the
test set and 11-pin plug on the other);
and the SKN6012A Metering Cable,
(20-pin connector on one end which
plugs into the test set and 12-pin mini-
ature plug on the other end) require
modification. The SKN6012B and
SKN6013B Metering Cables do not re-

These are the cablesquire modification,
that have been supplied since the intro-
duction of "Micor" radio,

>

1. Use a wattmeter to measure the transmitter
power output,

2. Adjust the POWER SET control for rated
transmitter power output.

3. Read the test set meter. This is the ref-
erence value (in uA) which corresponds to
the rated power output.

4, Fill in this value on the calibration label.

(1) Usingthe Portable Test Set

When the "metering" plug is connected to
the power control board and the selector switch
is in position 2, the test set meter measures
reflected power. A dc bias voltage is also
present at this point which causes a meler read-
ing with no reflected power. The technician
should record this value for reference, The
value should be measured with the transmitter
terminated in a 50-ohm dummy load (no reflected
power). The readings will fall in the following
ranges:

T34 models
T44 models 10 to 13 uA
T54 models 11 to 14 uA
T74 models 12to15 uA

9to 12

If there is an antenna problem, the meter
reading will be much higher. Virtually all an-
tenna problems cause a high reflected power
which can be checked easily with this feature.

For testing radios in a vehicle, the
VOLUME and SQUELCH controls may be pre-
set and the radio operated from the portable
test set. This allows the technician to make
measurements with the radio in actual oper-
ating conditions. When the ''metering" plug is
connected to the receiver metering receptacle,
the function selector switch may be placed in
either the XMTR or RCVR position. In the
RCVR position, the transmitter cannot be keyed.
This position should be used when a signal gen-
erator is connected to the antenna receptacle
for testing. In the XMTR position, the trans-
mitter can be keyed and unkeyed to send and
receive test messages. All receiver meter
readings are the same in the XMTR position as
they are in the RCVR position, except that
position 4 reads 0 to +50 uA full scale instead
of +25 uA either side of 0 center scale.

(2) Measuring Transmitter Output Power
with the Portable Test Set

When the ''metering" plug is connected
to the power control board and the selector
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switch is set to position 1,. the test set meter
measures transmitter output power; a wattmeter
is not required. Each radio set is factory cali-
brated and affixed with a label which shows the
test set meter reading which corresponds to the
rated power output. This reading is in the range
of 15 to 50 uA. The specific value varies from
radio to radio depending upon circuit character-
istics in the forward power metering circuit.

NOTE
1, There is no conversion from uA to

watts at readings other than the
calibrated value. Power readings
are non-linear and may be used
only to show whether power output
is high, low, or normal.

2. Ifthe power control board is re-
placed with a spare or repairs are
made in the forward power meter-
ing circuit the meter reading must
be recalibrated.

TO CALIBRATE FORWARD POWER METER
READING

IMPORTANT (CONT'D.)
stamping on the chassis. Those units
stamped SLN6056A-3 or earlier require
modification. Those stamped SLN6056A-4
later do not require modification; they
were built to be compatible with the
adapter. Once the portable test set is
modified, the original metering cable
must also be modified to allow con-
tinued usage of the test set. for servicing
other Motorola radio equipment. The
SKN6013A Metering Cable, which was
supplied with the test set (20-pin con-
nector on one end which plugs into the
test set and 11-pin plug on the other);
and the SKN6012A Metering Cable,
(20-pin connector on one end which
plugs into the test set and 12-pin mini-
ature plug on the other end) require
modification. The SKN6012B and
SKN6013B Metering Cables do not re-

These are the cablesquire modification,
that have been supplied since the intro-
duction of "Micor" radio,

>

1. Use a wattmeter to measure the transmitter
power output,

2. Adjust the POWER SET control for rated
transmitter power output.

3. Read the test set meter. This is the ref-
erence value (in uA) which corresponds to
the rated power output.

4, Fill in this value on the calibration label.

(1) Usingthe Portable Test Set

When the "metering" plug is connected to
the power control board and the selector switch
is in position 2, the test set meter measures
reflected power. A dc bias voltage is also
present at this point which causes a meler read-
ing with no reflected power. The technician
should record this value for reference, The
value should be measured with the transmitter
terminated in a 50-ohm dummy load (no reflected
power). The readings will fall in the following
ranges:

T34 models
T44 models 10 to 13 uA
T54 models 11 to 14 uA
T74 models 12to15 uA
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If there is an antenna problem, the meter
reading will be much higher. Virtually all an-
tenna problems cause a high reflected power
which can be checked easily with this feature.
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TABLE OF RECOMMENDED TEST EQUIPMENT
TYPE OF EQUIPMENT

OR
TYPE OF MEASUREMENT EQUIPMENT CHARACTERISTICS RECOMMENDED TYPE
All Select battery operated test equipment See yourMotorola sales representative before

where available, for versatility. Bat- ordering test equipment. Hewillanalyze your
tery operated e ent permits testing requirements and help you select the latest
in the vehicle or on the bench. available equipment to suit your individual

needs. He canalsoadvise youof new servic-
ing equipmentwhich becomes available after
the printing of this manual,

Power Supply for Transmit:
Bench Testing 13.4 V de @ 35,5A (T74 model Motorola ModelR1011 Regulated Power

transmitter) Supply
13,4 V de @ 27,5A (T54 model
transmitter) 12-volt vehicle battery (or bankof parallel13,6 V de @ 15.9A (144 model batteries) with adjustable battery charger ortransmitter)

power Yr supply tomaintain required terminal13.6 V de @ 10.5A (T34 model
voltagewith transmitter keyed.transmitter)

Receive (standby):
For T34models only, theMotorola T1012A
Power Supplymay be used.13,8 V dc @ .500A

CAUTIONCAUTION
Excessive voltagemay cause dam- Do not use inductive filter with power

supply.age tothe radio,

Test Harness for Must simulate conditions of installation "Micor" cables, control head, microphone
Bench Testing in vehicle including fusing, volume and and speaker, or

squelch controls, frequency selection, TEK-25A Universal Control Panel and
speaker loading. TEKA-50 Adapter Cable

Portable Test Set or No equivalent. Use only recom- Motorola $1056BtoS1059B Series (orModel
Bench Meter Panel mended type. TU546) Portable Test ©Setwith TEK-37A Test

SetAdapter
Motorola TEK-5B or TEK-5C Meter Panel
modified with TEK-40 Conversion Kit
TEKA-74Microphone Adapter allows ''Micor"'
microphone to be used with test set,

Transmitter Frequency Frequency - 406 to 512 MHz Any of the following items of Motorola Test
Measurement Accuracy - £0,0005% or better Equipment:

ModelR1200A Series Service Monitor
Model $1343 Series Digital Freq. Meter
Model $1344 Series Digital Freq. &
Deviation Meter

Transmitter Deviation Peak reading type for voice or Any of the following items of Motorola Test
Measurement sinusoidal wave; scales for accurate Equipment:

reading of £5 kHz deviation (and Model R1200A Series Service Monitor
+1 kHz deviation for ''Private-Line''
models)

Model R1007 Series Deviation Meter
Model $1344 Series Digital Frequency &
Deviation Meter

Model S1059B Portable Test Set
Transmitter Power Out- 406-512 MHz; 50 ohms; at least Motorola S1056B to $1059B Portable Test Set
put Measurement and 0-150 watts for T74 and T54 model Motorola Model $1350 Wattmeter with
Interstage Testing transmitters; at least 0-75 watts for

T44 and T34 model transmitters, Motorola PK-700A Test Cable Set
Motorola Model T1013A RF Load ResistorAdapter cables for PA interstage

power output check.
50-ohm dummy load; at least 150 watts

RF Signal Generator 406 to 512 MHz; FM; high-stability Motorola ModelR1200A Series Service Monitor
for receiver testing (+. 0002% or better); adjustable output Motorola S1329B Series Solid-State FM

0 to 1000 microvolts Signal Generator
Audio Voltage YWigh impedance (10 megohrn); dBan Motorola Model S1053C Solid-State AC
Measurements scale Voltmeter
Audio Signal Generator Variable amplitude 0 to 1 volt; Motorola Model S1067B Solid-State Audio
for audio circuit testing Oscillator1000 Hz tone (300 to 3000 Hz pre-
in receiver and trans- ferred); sinusoidal wave Motorola Model TEK-1A Tone Oscillator
mitter Motorola Model R1200A Series ServiceMonitr
DC Voltage Measure- High impedance (11 megohm) de Motorola S1063B Solid-State DC Multimeter
ments, Resistance multimeter with SLN6055A RF Probe
Measurements, RF Motorola Model T1048A Digital Multimeter
Voltage Measurements
WaveformMeasurements Oscilloscope: Audio circuit measure- General Purpose Oscilloscope

ments,

"Private~Line" tone "Private-Line" tone generator using Motorola Model §1333B Audio Synthesizer
injection for PL decoder "Vibrasender" resonant reed for fre- Motorola Model SLN6221A ''Private-Line"
circuit measurements quency accuracy; or audio oscillator Tone Generator

with frequency counter for accurate
setting of oscillator.

"Digital Private-Line™ "Digital rivate- Line test set Motorola Model SLN6413A "Digital
Code Generation and De- capable of generating and decoding Test Set
coding for DPL encoder DPL binary code signals.
and decoder testing
Antenna Switching 406-512 MHz; 50 ohms; at least Motorola Model $1350A Wattmeter with
Network Loss Measure- 0-150 watts for T74 and T54 model appropriate element.
ments transmitters; at least 0-75 watts

for T44 and T34 model transmitters.
50-ohm dummy load; at least 150watts. Motorola T1013A RF Load Resistor

Motorola PK700A Test Cable Kitadapter cables for measuring input
and output power of antenna switching
network.
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BASIC METER CIRCUIT FOR "MICOR™ RADIO
METER 0-SOuA

SERIES RESISTANCE 20000.

METERING SOCKET

D2>
|

'>|

3>|

s>|

METER REVERSE

4>|

>
REF.A>

METR REFERENCE

BEPS -7139-0

PLUG INSERTION
SIDE

Figure 1.
Basic Meter Circuit for "Micor" Radio

b. Substitution for Portable Test Set

If a Motorola Portable Test Set or Meter Panel is not available, metering may be accomplished
with a 0-50 uA meter (with 2000 ohms series resistance). The following table identifies connection
points for such metering checks.

METERING TEST POINTS FOR TEST SET SUBSTITUTE
TEST POINT

PIN # REFERENCE
CIRCUIT 406-420 MHz 450-512 MHz POLARITY PIN # LOCATION

EXCITER
No Connection 1 1 7 ChassisNeg.
Standard Channel Output 3 2 Neg. 7 Chassis
Wide Space Channel Output 2 3 Neg. 7 Chassis

4 7 ChassisOffset Osc, Output (406-420 MHz) Neg.
Standard Offset Osc. Output

(450-512 MHz)
4 Neg. 7 Chassis

Wide-Spaced Offset Osc. 4 Pos. 7 Chassis
Output (450-512 MHz)

lst Low Level Amplifier 5 5 Neg. 6 Keyed 9.6 V

PA SERVICE METER
Low Level Amp Output Neg. 6o0r7 At
Pre-Driver Current Neg. 60r7 At
Driver Current bor7 AtNeg.
No Connection Neg. 6or7 At
Control Voltage Neg. 6or7 At

POWER CONTROL BOARD
RF Output Pos. 7 +5.3 V¥
RF Reflected Neg. 7 +5.3 V*
Control Voltage Neg. 6 At
No Connection
PA Current Pos. 6 At
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METERING TEST POINTS FOR TEST SET SUBSTITUTE (CONT'D. )

TEST POINT
PIN # REFERENCE

CIRCUIT 406-420 MHz 450-512 MHz POLARITY PIN #

RECEIVER
Channel Element 1 Neg. 6or7 Chassis

6or7 ChassisFirst Doubler Output Neg.
Second Doubler Output Neg. 6or7 Chassis
Discriminator Neg. bor? Chassis
IF Neg. 6or7 Chassis

CONTROL BOARD (INTERFACE)
Receiver Audio 1 2

Receiver Audio o

No Connection
9.6 V Regulated Pos. 6 Chassis

5 6 ChassisTransmitter Key (PTT)
Chassis Ground 6
Transmitter Audio 7 6 Chassis

* with respect to A-
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METERING TEST POINTS FOR TEST SET SUBSTITUTE (CONT'D. )
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c. Other Test Equipment

Refer to the accompanying RECOMMENDED TEST EQUIPMENT TABLE for a list of the test
equipment items necessary for complete servicing of the ''Micor'' radio.

The Model PK700A Cable Kit is highly recommended for rf power amplifier interstage testing
and antenna switching network loss measurements. This cable kit consists of the items shown in
Figure 2.

Ne,
2

4
3

jdsone"

FAEPS-15970-O

REFERENCE DESCRIPTION APPLICATION
1 Miniature BNC to phono coaxial Connecting Low-Level Amplifier out-

cable. put to antenna matching network.
2 Miniature BNC to bare conductor Connecting the output of any PA stage

coaxial cable, to the antenna matching network.
3 UHF through connector Connecting a signal generator to the

exciter input.4 Antenna adapter connector
5 UHF to male miniature BNC

coaxial cable. Measuring antenna switching network
insertion loss.

6 UHF to female miniature BNC
coaxial cable.

Figure 2.
PK700A Cable Kit
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3. TESTING AND TROUBLESHOOTING
CAUTION

The poor regulation and/or transient
response of many bench power supplies
can apply excessive voltage to high
power radios when going from the trans-
mit to receive condition. Avoid using
these supplies or damage to the radio
may result. The following bench sup-
plies are approved for testing the
"Micor" radio:

Motorola R1011 High Current Power
Supply

Motorola T1261A Transistorized 24-volt
to 12-volt Converter driven by Motorola
T1012A Power Supply.

12-volt automotive battery with Motorola
T1012A Power Supply used as a battery
charger. The power supply will provide
sufficient power to maintain the voltage
under full load conditions, and the bat-
tery will absorb the over-voltage upon
dekeying.

a. Bench Testing Positive-Ground Radios

Radios which are removed from a positive
ground vehicle for bench testing may be ser-
viced using a negative ground cable and a power
source without removing or disabling the posi-
tive ground converter. Only the cable (which
remains in the vehicle} is different for positive
ground operation. The positive ground conver-
ter is automatically deactivated when the radio
is connected to a negative ground cable.

b. Operational Check

An operational check of the radio will often
isolate the cause of a problem to one or two
circuit boards. The block diagram in the
DIAGRAMS section of this manual provides a
guide to the overall design of the radio and the
location of various circuits.

c. Individual Circuit Board Metering

The individual circuit board metering fea-
ture in UHF ''Micor'' Mobile FM Radios provides
a way to determine which suspected circuit
board is actually defective. The table of test
set procedures and readings provides metering
information for each circuit board in the radio.

d. Testing Integrated Circuits

Integrated circuits (IC's) are very reliable
components and should not be replaced unless
it is definitely indicated that the IC is the de-
fective component. Before replacing an IC,
make sure that the external components in the
circuit are normal.

Signal tracing is the preferred IC testing
method. A less effective method is de voltage
checks. Integrated circuit voltage tables are
given in various places in the servicing text,
on troubleshooting charts, and on schematic
diagrams.

4. CONTROL (INTERFACE) BOARD

a. Introduction

Several overall radio checks can be made
with a Motorola portable test set connected to
the control board. These checks are particular-
ly useful when the radio must be checked in the
vehicle.

b. Speaker Audio Measurement

To measure the level of the audio at the
radio speaker, use the following procedure:

(1) Connect a TEK-37A Test Set Adapter
Cable to the 20-pin receptacle on the front of
the portable test set.

(2) Connect the adapter cable red "control"
plug to the receptacle on the control board.

(3) Set the test set mode selector switch
to the RCVR position.

(4) Set the test set meter selector switch
to position 11.

(5) Set the test set meter reversing switch
to the OFF position.

(6) Set the test set multiplier switch to the
Q.2 V AC or the 2 V AC position, as needed.

c. Microphone Audio Measurement

To measure the microphone audio level,
use the following procedure:

(1) Connect a TEK-37A Test Set Adapter
Cable to the 20-pin receptacle on the front of
the Motorola portable test set.
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TEST SET PROCEDURES AND READINGS FOR COMPLETE RADIO

*For 406-420 MHz this is wide spaced output.
**For 406-420 MHz this is standard output.

TEST SET PROCEDURES AND READINGS FOR COMPLETE RADIO (Continued)

NOTES:

10.

Reading varies with audio level.
No signal input condition.

With a 50-ohm load attached to radio antenna connector.

6 V minimum reading when keyed from mic;
9 V reading when keyed from xmtr ''on" button,

Exciter output is checked in meter position 2 for standard channel spacing and in meter
position 3 for wide channel spacing. Reading is used in alignment procedure and should
not be used as an indication of performance,
First reading is for radios in the 450-470 MHz band and is maximum, Second reading is
for radios in the 470-512 MHz band and reading is typical.
All readings are minimum values unless otherwise noted.

SELECTOR METER
REVERSE REF FUNCTION FUNCTION READINGSWITCH SWITCH SELECTOR METERED (Note 7)

NOTES
POSITION SWITCH

CONTROL BOARD (red "control" plug connected to control board)

OFF
(Meter

10 Rev. for B XMTR orAor RCVR A+ 13V
Pos. Gnd.
Operation)

RCVR speaker audio Note I
11 OFF Aor B

XMTR mic. audio Note l

12 OFF Aor B XMTR or mic. dc 6VRCVR Note 4

13 OFF test set 6V
battery

RECEIVER (white "metering" plug connected to receiver)
RCVR or channel

1 OFF Aor B XMTR element i5uA

RCVR or2 OFF Aor B XMTR first doubler 15uA

3 OFF Aor B RCVR or second
XMTR doubler 15 vA

4 OFF Aor B RCVR discriminator 042 uA Note 2, reading
is maximum

5 OFF Aor B RCVR or i-f 10 uA Note 2XMTR
EXCITER (white "metering" plug connected to exciter)

"standard2 RangeOFF A XMTR 10-40 vA Note 5
output

A "wide- spaced RangeOFF XMTR output 10-40 uA Note 5

B*
standard offsetOFF XMTR 17 uA Note 9Osc. output

ON wide-space off-
set osc. output

OFF B XMTR first low-level 15 uA
ampl.

SELECTOR METER REF FUNCTION FUNCTION READINGSWITCH REVERSE SWITCH SELECTOR METERED NOTES
POSITION SWITCH (Note 7)

POWER AMPLIFIER (white "metering" plug connected to PA service meter)

low-levelOFF AorB XMTR ampl. output
15 uA

OFF Aor B XMTR pre-driver 35 uA reading is
current

not used (T34
driverB¥ 3 OFF AorB XMTR and T44) reading is
current 27 uA (T54) maximum

45 uA (T74)

control Note 10
5 OFF AorB XMTR Range

voltage 0-25 uA

POWER CONTROL BOARD (white "metering" plug connected to power control board)

METER
1 A XMTR output power

see calibration
REV label

reflected Note 3, reading2 OFF A XMTR 9-15 uA
power is maximum

control Range Note 10E* 3 OFF B XMTR voltage 0-25 uA

24/18 uA (T34)
METER final 37/32 ua (T44)REV5 B XMTR current 29/26 uA (T54) Note 6

43/34 uA (174)

1

2 maximum

B

1

2,

3.

3 4

4 A 5.

6.
5

7.

*Indicates selector switch position on TEK-5 Meter Panel that has been modified witha
TEK-40 Conversion Kit. The listed selector switch position numbers correspond to meter
position numbers on the TEK-5 Meter Panel.

8,

Minimum reading is 9 uA when a TEK-5 meter panel is used.9.

Reading varies with voltage drop on controlling stage (Q505), A high reading indicates low
controlling stage collector voltage, and vice-versa,

EPS-9397-D

Test Set Procedures and Readings
for Complete Radio
Motorola No. EPS-9397-D
12/4/74-UP
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TEST SET PROCEDURES AND READINGS FOR COMPLETE RADIO

*For 406-420 MHz this is wide spaced output.
**For 406-420 MHz this is standard output.

TEST SET PROCEDURES AND READINGS FOR COMPLETE RADIO (Continued)

NOTES:
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"standard2 RangeOFF A XMTR 10-40 vA Note 5
output

A "wide- spaced RangeOFF XMTR output 10-40 uA Note 5

B*
standard offsetOFF XMTR 17 uA Note 9Osc. output

ON wide-space off-
set osc. output

OFF B XMTR first low-level 15 uA
ampl.

SELECTOR METER REF FUNCTION FUNCTION READINGSWITCH REVERSE SWITCH SELECTOR METERED NOTES
POSITION SWITCH (Note 7)

POWER AMPLIFIER (white "metering" plug connected to PA service meter)

low-levelOFF AorB XMTR ampl. output
15 uA

OFF Aor B XMTR pre-driver 35 uA reading is
current

not used (T34
driverB¥ 3 OFF AorB XMTR and T44) reading is
current 27 uA (T54) maximum

45 uA (T74)

control Note 10
5 OFF AorB XMTR Range

voltage 0-25 uA

POWER CONTROL BOARD (white "metering" plug connected to power control board)

METER
1 A XMTR output power

see calibration
REV label

reflected Note 3, reading2 OFF A XMTR 9-15 uA
power is maximum

control Range Note 10E* 3 OFF B XMTR voltage 0-25 uA

24/18 uA (T34)
METER final 37/32 ua (T44)REV5 B XMTR current 29/26 uA (T54) Note 6

43/34 uA (174)

1

2 maximum

B

1

2,

3.

3 4

4 A 5.

6.
5

7.

*Indicates selector switch position on TEK-5 Meter Panel that has been modified witha
TEK-40 Conversion Kit. The listed selector switch position numbers correspond to meter
position numbers on the TEK-5 Meter Panel.

8,

Minimum reading is 9 uA when a TEK-5 meter panel is used.9.

Reading varies with voltage drop on controlling stage (Q505), A high reading indicates low
controlling stage collector voltage, and vice-versa,

EPS-9397-D

Test Set Procedures and Readings
for Complete Radio
Motorola No. EPS-9397-D
12/4/74-UP
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(2) Connect the adapter cable red ''control"
plug to the receptacle on the control board,

(3) Set the test set mode selector switch
to the XMTR position,

(4) Set the test set meter selector switch
to position 11.

(5) Set the test set meter reversing switch
to the OFF position.

(6) Set the test set meter multiplier switch
to the 0.2 V AC position.

(7) Connect the microphone to the radio
set control head or to the MICROPHONE jack
on the test set, using TEK-74A Microphone
Adapter.

(8) Be sure the radio set antenna con-
nector is connected to an antenna or a 50-ohm
resistive dummy load.

(9) Press the microphone PTT switch
and speak into the microphone. The test set
meter indicates the microphone audio level.

This procedure can be used when a radio
must be checked in the vehicle. An on-the-air
check of the radio transmitter can be made
using the microphone connected to the test set.

d. Vehicle Battery Voltage Measurement

To measure vehicle battery voltage:

(1) Connect a TEK-37A Test Set Adapter
Cable to the 20-pin receptacle on the front of
the portable test set.

(2) Connect the red control plug to the
receptacle on the control board,

(3) Set the selector switch to position 10.
Do not key the transmitter,

(4) Set the meter reversing and oscillator
switch to the OFF position for negative ground
operation and to METER REV. for positive
ground operation.

(5) Read the radio set input voltage on
the 15-volt scale of the meter. Normal reading
should be 12 to 15 volts,

(6) Key the radio transmitter and read the
radio input voltage on the 15-volt scale of the
meter. Normal reading is 12 to 15 volts.

NOTE
Depending on the installation, the
vehicle may have to be running
before the radio set transmitter
can be keyed.

e. Measuring Keyed 9.6 Volts

To measure keyed 9.6 volts:

(1) Connect a de voltmeter to pin 4 of the
control socket on the control board (chassis
reference).

(2) The meter should read 9.3 to 9.9 volts.

(3) If the 9.6 volt output is abnormal
measure the de voltages in the regulator circuit.
Refer to the schematic diagram for typical
values.

5. RECEIVER RF AND IF BOARD

CAUTION
Do not remove the channel element by
exerting force through the hole provided
for access to the channel warp capacitor.
Excessive pressure will damage the
capacitor, A small access hole is pro-
vided adjacent to the one for channel
warp. Use a tuning tool (Motorola Part
No. 66D84387C01) to push out element.

a. Introduction

This section provides maintenance proce-
dures for the receiver rf andi-f board. The
procedures consist of bench tests which include
measurements with a Motorola test set, and
testing and troubleshooting procedures that
include integrated circuit checks.

NOTE
The receiver rf and i-f board must be
installed in a radio set for testing to
provide the necessary power, ground,
control and signal connections. The
board should always be secured in place
with all mounting screws for operation
and testing to provide a good rf ground
to all stages of the receiver.

b. Performance Tests

Use the following tests to determine if the
receiver rf and i-f board is operating properly.
If either of the tests produces unsatisfactory
results, refer to the receiver rf and i-f
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troubleshooting chart for a procedure to isolate
the defective stage.

(1) No-Signal Test Set Meter Reading
Check

(a) The receiver rf and i-f board
must be installed in a complete receiver for
testing. Make sure the rf and i-f circuit board
mounting screws are all secure and that all
connections to the board are properly made.

(b) Be sure the receiver shield is in
place.

(c) Turn on the radio.

(d) Using a TEK-37 Adapter Cable,
connect a Motorola portable test set or meter
panel to the radio as follows:

-- Connect the adapter cable
20-pin connector to-the receptacle on the front
of the test set or meter panel.

-- Connect the adapter cable red
"control" plug to the receptacle on the control
board.

~- Connect the adapter cable
white "metering" plug to the metering recep-
tacle on the receiver rf and i-f board.

(e) Setthe portable test set switches
as follows:

Set the function switch to the
RCVR position.

-- Set the meter reversing switch
to the OFF position.

-- Set the adapter cable SENS
switch to the 100 mV position. If the adapter
cable has no SENS switch, the unit operates at
100 mV all of the time.

-- Set the adapter cable reference
switch to position A or position B.

(f) Refer to the following meter
reading table. Set the test set selector switch
to the positions called for in the table and ob-
serve the test set meter. Notice that the meter
readings given in the table are minimums.

MINIMUM RECEIVER RF & IF METER
READINGS TABLE

(No Input Signal Applied)
SELECTOR READING
SWITCH (MICRO-
POSITION AMPS) CIRCUIT METERED

15 Channel element output
15 First Doubler output
15 Second Doubler output

0 +2 Discriminator output
10 Second i-f amplifier

and limiter

1

2
3

4

(2) 20 dB Quieting Sensitivity Test

(a) Set up the radio and portable test
set or meter panel as described in steps (a)
through (e) of the no-signal test set meter
reading check.

(b) Set the portable test set MULT
switch to the 2 V AC position.

(c) Set the portable test set selector
switch to position 11 (audio).

(d) Set the test set SPKR switch to
the LOAD position and disconnect the radio
speaker if you want to silence the radio speaker
during the test.

(e) On''Private-Line" radios, remove
the microphone from its hang-up box or set the
PL MONITOR switch on the hang-up box to the
OFF position. This disables the PL decoder,

(f) Set the radio SQUELCH control
fully counterclockwise.

(g) Adjust the radio VOLUME control
so the test set meter reads 2 volts AC.

(h) Connect an rf signal generator to
the radio antenna connector,

(i) Set the signal generator controls
as follows:

-- Set up the signal generator to
produce a CW or unmodulated signal.

-- Set the generator output level
to maximum.
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(1) No-Signal Test Set Meter Reading
Check

(a) The receiver rf and i-f board
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place.
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(d) Using a TEK-37 Adapter Cable,
connect a Motorola portable test set or meter
panel to the radio as follows:

-- Connect the adapter cable
20-pin connector to-the receptacle on the front
of the test set or meter panel.

-- Connect the adapter cable red
"control" plug to the receptacle on the control
board.
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white "metering" plug to the metering recep-
tacle on the receiver rf and i-f board.

(e) Setthe portable test set switches
as follows:

Set the function switch to the
RCVR position.

-- Set the meter reversing switch
to the OFF position.

-- Set the adapter cable SENS
switch to the 100 mV position. If the adapter
cable has no SENS switch, the unit operates at
100 mV all of the time.

-- Set the adapter cable reference
switch to position A or position B.

(f) Refer to the following meter
reading table. Set the test set selector switch
to the positions called for in the table and ob-
serve the test set meter. Notice that the meter
readings given in the table are minimums.

MINIMUM RECEIVER RF & IF METER
READINGS TABLE
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SWITCH (MICRO-
POSITION AMPS) CIRCUIT METERED

15 Channel element output
15 First Doubler output
15 Second Doubler output

0 +2 Discriminator output
10 Second i-f amplifier

and limiter

1

2
3

4

(2) 20 dB Quieting Sensitivity Test

(a) Set up the radio and portable test
set or meter panel as described in steps (a)
through (e) of the no-signal test set meter
reading check.

(b) Set the portable test set MULT
switch to the 2 V AC position.

(c) Set the portable test set selector
switch to position 11 (audio).

(d) Set the test set SPKR switch to
the LOAD position and disconnect the radio
speaker if you want to silence the radio speaker
during the test.

(e) On''Private-Line" radios, remove
the microphone from its hang-up box or set the
PL MONITOR switch on the hang-up box to the
OFF position. This disables the PL decoder,

(f) Set the radio SQUELCH control
fully counterclockwise.

(g) Adjust the radio VOLUME control
so the test set meter reads 2 volts AC.

(h) Connect an rf signal generator to
the radio antenna connector,

(i) Set the signal generator controls
as follows:

-- Set up the signal generator to
produce a CW or unmodulated signal.

-- Set the generator output level
to maximum.
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-- Set the signal generator output
frequency to the selected channel receive fre-
quency. To set the signal generator on fre-
quency without a frequency counter, adjust the
generator frequency control until test set meter
position 4 reads exactly zero.

(j) With the portable test set selector
switch in meter position 11 (audio), slowly de-
crease the signal generator output level until
the test set meter reads 0.2 volts AC. Move
the portable test set MULT switch to the0.2VAC
position if necessary.

NOTE
The output frequency of some signal
generator will be ''pulled" when the
output level is near maximum, It
may be necessary to reset the gener-
ator frequency as the output level is
reduced.

(k) Note the signal generator output
level, If the receiver rf and i-f board is func-
tioning properly, this level should be 0.5 uV or
less for a radio without an rf preamplifier, or
0.25 uV or less for a radio with an rf preampli-
fier.

c. Troubleshooting

(1) Visual Inspection_

The first step in the troubleshooting
procedure should be a thorough visual inspec-
tion of the radio and, in particular, the receiver
rf and i-f board. Corrosion and burned or
damaged components are usually easily seen
and may be the cause or a symptom of the re-
ceiver malfunction. Loose circuit board mount-
ing screws, or a loose or improperly installed
receiver shield are other easily found problems
that can cause a considerable degradation in
receiver performance.

After the ''obvious'' problems have
been corrected, repeat the receiver rf and i-f
board performance tests. Ifthe tests still pro-
duce unsatisfactory results, refer to the receiver
rf and i-f troubleshooting chart. The trouble-
shooting chart provides a systematic procedure
for isolation of the defective stage and component.

As much information as possible has
been included on the troubleshooting chart.
However, you will have to refer occassionally
to the receiver rf and i-f schematic diagram
and circuit board detail. Detailed procedures

for AFC troubleshooting, receiver gain measure-
ments, and crystal dip tests follow in the text
of this section of the manual.

(2) Troubleshooting the AFC

To check AFC operation, perform the
following test:

(a) Connect the Motorola test set to
monitor the discriminator output (meter position
4).

(b) Connect an rf signal generator to
the radio antenna connector. Set up the gener-
ator to provide about 100 uV of unmodulated
signal at the selected receive channel frequency.

(c) Insert a screwdriver or other
shorting device through the AFC OFF hole in the
receiver shield, shorting the plating beneath the
hole to the receiver shield, and adjust the input
signal frequency for a discriminator meter in-
dication on the test set of approximately 6 uA
off zero center scale.

(d) Remove the short. The test set
meter indication should return to within 3 uA of
zero center scale. If it does not, the AFC is
malfunctioning.

(e) Ifthe AFC is malfunctioning, either
components on the receiver rf and i-f board or
AFC circuitry in the channel element may be
defective. The board may be checked by tracing
the AFC error voltage from the discriminator
output to the channel element. Performing step
(c) and removing the short should produce an
error voltage of approximately 0.6 V de (+ or
- with respect to chassis, depending upon direc-
tion of the zero center offset) when measured
with a voltmeter which has a minimum of 11 meg-
ohms input impedance. Check for this error
voltage at P904-15, P904-14, P904-7 and at the
AFC OFF plating near the channel element.

The AFC channel element may be
checked by substituting a known good channel
element,

(3) Receiver Gain Measurements

NOTE
Before making any receiver gain measure-
ments, make sure the case of every filter
crystal has a good conductive path to ground.
An ohmmeter test should indicate less than
1 ohm between the crystal case and the
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PORTABLE TEST SET

RCVR POSITION

SELECTOR SWITCH
(SEE TEXT)

METER REV. POSITION

MULTIPLIER
AOR B POSITION

100 MV POSITION
ADAPTER CABLE

RADIO SET

CONTROL PLUG

METERING PLUG
(WHITE}

NOTE

USE ONLY RECOMMENDED TYPE BENCH
POWER SUPPLY SEE TABLE OF RECOM
MENDED TEST EQUIPMENT IN MAINTEN-
ANCE SECTION.

ON-OFF

VOLUME

RF SIGNAL
GENERATOR

3- WAY PAD
(6 DB Loss)

FREQUENCY CONTER/
DEVIATION METER

(RED)

"EXTENDER"
SWITCH

ON@-DOFF 18

CONTROL
HEAD 50

"PL" HANG-UP
SWITCH BOX
("PL'' MODELS ONLY)

SQUELCH

FREQ SELECTOR
(MULTI-FREQ ONLY)

FBEPS-14846-A
DISABLE

OPERATEPOWER
SUPPLY

Figure 3.
Test Equipment Set-Up for Receiver Gain Measurements and Crystal Dip Tests

NOTE (CONT'D.)
receiver circuit board ground plating.
A bad ground connection may cause
errors in gain measurements.

(a) Set up the test equipment as shown
in Figure 3.

(b) Connect the 20-pin plug of the
adapter cable to the test set. When the test set
is not in use, disconnect the 20-pin plug to con-
serve the test set battery. The plug acts as an
on-off switch completing the battery circuit.

(c) Set the meter reversing switch on
the portable test set to OFF, On adapter cable:
set the SENS switch to the 100 mV position; the
REF switch may be placed in either the A or B
position,

NOTE
An adapter cable without a SENS switch
operates at 100 mV all of the time.

(d) Connect the red ''control" plug of
the adapter cable to the control circuit board
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receptacle on the radio set. Connect the white
"metering" plug of the adapter cable to the re-
ceiver rf and i-f board metering receptacle.

(e) Proper receiver alignment is es-
sential to this procedure, Complete receiver
rf and i-f alignment is given in the ADJUST-
MENTS section of this instruction manual,

(f) Refer to the following table of
receiver gain measurements, the receiver rf
and i-f schematic diagram, and the receiver rf
and i-f circuit board detail.

NOTE
Receiver rf input voltages given in the
table are those at the radio set antenna
connector, Ifa pad or other attenuator
is connected between the signal generator
and the radio set rf input, the signal gen-
erator output control must be set to com-
pensate for the loss in the pad,
EXAMPLES:
6 dB loss means V out of the pad = 1/2 V
into the pad,
20 dB loss means V out of the pad = 1/10 V
into the pad.

A
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Test Equipment Set-Up for Receiver Gain Measurements and Crystal Dip Tests

NOTE (CONT'D.)
receiver circuit board ground plating.
A bad ground connection may cause
errors in gain measurements.

(a) Set up the test equipment as shown
in Figure 3.

(b) Connect the 20-pin plug of the
adapter cable to the test set. When the test set
is not in use, disconnect the 20-pin plug to con-
serve the test set battery. The plug acts as an
on-off switch completing the battery circuit.

(c) Set the meter reversing switch on
the portable test set to OFF, On adapter cable:
set the SENS switch to the 100 mV position; the
REF switch may be placed in either the A or B
position,

NOTE
An adapter cable without a SENS switch
operates at 100 mV all of the time.

(d) Connect the red ''control" plug of
the adapter cable to the control circuit board
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receptacle on the radio set. Connect the white
"metering" plug of the adapter cable to the re-
ceiver rf and i-f board metering receptacle.

(e) Proper receiver alignment is es-
sential to this procedure, Complete receiver
rf and i-f alignment is given in the ADJUST-
MENTS section of this instruction manual,

(f) Refer to the following table of
receiver gain measurements, the receiver rf
and i-f schematic diagram, and the receiver rf
and i-f circuit board detail.

NOTE
Receiver rf input voltages given in the
table are those at the radio set antenna
connector, Ifa pad or other attenuator
is connected between the signal generator
and the radio set rf input, the signal gen-
erator output control must be set to com-
pensate for the loss in the pad,
EXAMPLES:
6 dB loss means V out of the pad = 1/2 V
into the pad,
20 dB loss means V out of the pad = 1/10 V
into the pad.
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TROUBLESHOOTING PREREQUISITES

1. THE RECEIVER RF & IF BOARD MUST BE INSTALLED IN A COMPLETE RECEIVER
FOR TESTING. BE SURE ALL CIRCUIT BOARD MOUNTING SCREWS ARE SECURE
AND THAT ALL CONNECTIONS TO THE BOARD ARE PROPERLY MADE.

2. CONNECT THE RADIO TO A 13.5 VOLT DC POWER SOURCE THAT IS ABLE TO
SUPPLY AT LEAST 2.6 AMPS.

3. USING A TEK~37 ADAPTER CABLE, CONNECT A MOTOROLA PORTABLE TEST SET OR METER
PANEL TO THE RADIO AS FOLLOWS:
A. CONNECT THE ADAPTER CABLE 20-PIN CONNECTOR TO THE RECEPTACLE ON THE

FRONT OF THE TEST SET OR METER PANEL.
B. CONNECT THE ADAPTER CABLE RED "CONTROL" PLUG TO THE RECEPTACLE ON

ON THE CONTROL BOARD.
CONNECT THE WHITE "METERING" PLUG TO THE METERING RECEPTACLE
ON THE RECEIVER RF AND IF BOARD.

4. SET PORTABLE TEST SET SWITCHES AS FOLLOWS:
A. FUNCTION SWITCH TO THE RCVR POSITION
B. METER REVERSING SWITCH TO OFF POSITION

ADAPTER CABLE SENS SWITCH TO THE 100 mV POSITION. IF THE ADAPTER CABLE
CABLE HAS NO SENS SWITCH, THE UNIT OPERATES AT 100 mV ALL OF THE TIME.

D ADAPTER CABLE REFERENCE SWITCH TO POSITION A OR B.
E. SELECTOR SWITCH AS REQUIRED BY THE TROUBLESHOOTING PROCEDURE.

5. ON 'PRIVATE--LINE" RADIOS, DISABLE THE PL DECODER BY REMOVING THE MICROPHONE
FROM ITS HANG-UP BOX OR BY SETTING THE PL SWITCH TO THE OFF POSITION.

6. SET THE SOUELCH CONTROL FULLY COUNTERCLOCKWISE.
7. SET THE VOLUME CONTROL FOR A COMFORTABLE LISTENING LEVEL.

ge v SOPPLY TESYS

Chet THOI GNTERCONNECT) BOARD CONNECTIONS
AOL UNTERCONNECT) BOARD

wily a a
© SUPPLY LINES

START
RECEIVER RF AND IF TROUBLESHOOTING CHART

SET UP THE RADIO FOR
TESTING. USE THE
TROUBLESHOOTING
PREREQUISITES SHOWN
ON THIS CHART

TURN ON THE RADIO.
CHECK FOR 13.5 V DC
SUPPLY VOLTAGE

IS 20 dB
DOES

IS AUDIO OUTPUT YES YES QUIETING SENSITIVITY YESMETER 3 0.5uV OR BETTEF? SEE RF & IF OKLEVEL NORMAL? READ AT LEAST
10 uA? PROCEDURE IN THE AN

RECEIVER

TEXT

NO NO MARGINAL QUIETING NO HIGH QUIETING

{BETTER THAN 1 uV) (WORSE THAN 1 uV)

PERFORM 9.6 V SUPPLY TE ers 1. PERFORM 9.6 V SUPPLY TESTS
¥ GIVEN ON THIS CHART.GIVEN ON THIS CHART

2. CHECK DC VOLTAGES ONDOES METER § 2. CHECK DC VOLTAGES ON CHECK RECEIVER ALIGN- DOES
READ 10 uA? NO DO METER 1 AND METER 2 YES CHECK 2ND AND 3RD METER 5 READ NO IC 101 AND IC 102. REFERIC 101 AND IC 102. REFER TO MENT. REFER TO THE

10 uA WITH NO TO TABLE Itt ON THIS CHART.(NO SIGNAL INTO TABLE HI ON THIS CHART. READ AT LEAST 15 uA? DOUBLER CIRCUITS. ADJUSTMENTS SECTION
RECEIVER) 3. PERFORM STAGE GAIN TESTS OF THIS MANUAL. SIGNAL INTO 3. PERFORM STAGE GAIN TESTS

RECEIVER? AND CRYSTAL DIP TESTS.AND CRYSTAL DIP TESTS, REFER
TO TEXT FOR PROCEDURES REFER TO TEXT FOR

PROCEDURES
YES NO YES

DOES THECHECK DISCRIMINATOR CHECK CHANNEL SELECTOR 1. INSPECT MIXER BOARD 1. CHECK SUPPLY VOLTAGE
IS DISCRIMINATOR NO CONTROL HEAD CHANNEL NO TO MIXER CIRCUIT.OUTPUT LEVEL 0.25 V AC COMPONENTS. CHANGE SELECTOR SWITCH GROUND SWITCH AND CONTROL HEAD FOR BAD CONNECTIONS

DISCRIMINATOR CRYSTAL WIRING, CHECK RADIO POWER/ 2 CHANGE MIXER 2. CHECK RF CABLE CON-AT P90415?
Y105

THE PROPER CHANNEL CONTROL CABLE WIRING TRANSISTOR Q104. NECTIONS TO RF DECK.ELEMENT?

YES YES

1 INSPECT THE RF DECK |

FOR BAD CONNECTIONS
OR OTHER DAMAGE. PERFORM COMPLETE

CHECK SPEAKER AND CHECK CHANNEL ELEMENT. 2 CHECK ANTENNA SWITCHING RECEIVER ALIGNMENT
SPEAKER WIRING. CHECK CHECK 1ST DOUBLER NETWORK RECEIVER LEG REFER TO ADJUSTMENTS
CONTROL CABLE WIRES. CIRCUIT INSERTION LOSS. REFER TO SECTION OF MANUALL 'FOR

ANTENNA NETWORK PROCEDURE.
SERVICING SECTION.YES

EEPS-15946-OGO TO AUDIO PERFORM RECEIVER
AND SQUELCH BOARD STAGE GAIN TESTS.
TROUBLESHOOTING CHART REFER TO TEXT FOR

PROCEDURE.

TABLE |

MINIMUM RECEIVER RF & iF METER
READINGS TABLE
(NO INPUT SIGNAL APPLIED)

TABLE ti

RECEIVER RF & iF OC INPUT VOLTAGES

TABLE Iti!

NOMINAL RECEIVER INTEGRATED CIRCUIT
DC VOLTAGES
{ALL READINGS ARE iN VOLTS LC,
MEASURED WITH RESPECT TO CHASSIS)

NOTE: ALL VOLTAGES MAY VARY +10% FROM
NOMINAL READINGS SHOWN.

Receiver RF & IF
Troubleshooting Chart
Motorola No. EEPS-15946-O
12/4/74-UP

SELECTOR READING
SWITCH (MICRO CIRCUIT METERED
POSITION AMPS:

1
CHANNEL ELEMENT

15 OUTPUT

2 15
FIRST DOUBLER
OUTPUT

SECOND DOUBLER3 15 OUTPUT

DISCRIMINATOR0+2 OUTPUT
SECOND I-F

10 AMPLIFIER AND
LIMITER

PIN CIO} IC1C2
NO VOl TACE VOLTAGE

GND 2.8
2 GND GND
3 2.8 2.8

66 6.6
5 9.3 9.3

72 7.2
6.4 6.4

8 2.8 2.8
2.8 2.8

10 GND GND

TEST
DESCRIPTIONPOINT

CONTINUOUS (+13.8 V DC WITH
P904 9 REFERENCE TO CHASSIS)

9.6 V DC SWITCHED (WITH REFERENCE
P90411 TO CHASSIS) (+0.5 V)

P904 8
9.6 V DC CONTINUOUS (WITH REFERENCE
TO CHASSIS) V)

Br 1

4

6
+0.5 7

4 9

5
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TROUBLESHOOTING PREREQUISITES

1. THE RECEIVER RF & IF BOARD MUST BE INSTALLED IN A COMPLETE RECEIVER
FOR TESTING. BE SURE ALL CIRCUIT BOARD MOUNTING SCREWS ARE SECURE
AND THAT ALL CONNECTIONS TO THE BOARD ARE PROPERLY MADE.

2. CONNECT THE RADIO TO A 13.5 VOLT DC POWER SOURCE THAT IS ABLE TO
SUPPLY AT LEAST 2.6 AMPS.

3. USING A TEK~37 ADAPTER CABLE, CONNECT A MOTOROLA PORTABLE TEST SET OR METER
PANEL TO THE RADIO AS FOLLOWS:
A. CONNECT THE ADAPTER CABLE 20-PIN CONNECTOR TO THE RECEPTACLE ON THE

FRONT OF THE TEST SET OR METER PANEL.
B. CONNECT THE ADAPTER CABLE RED "CONTROL" PLUG TO THE RECEPTACLE ON

ON THE CONTROL BOARD.
CONNECT THE WHITE "METERING" PLUG TO THE METERING RECEPTACLE
ON THE RECEIVER RF AND IF BOARD.
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Br 1

4

6
+0.5 7

4 9

5
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RECEIVER GAIN MEASUREMENTS

(g) Set the signal generator output
frequency to the receiver channel frequency
(center meter 4 on the test set). Adjust the
signal generator output to provide the required
receiver input voltage for a particular test
point as listed in the table. Then, using an rf
voltmeter, measure the rf signal voltage be-
tween the test point and a nearby chassis ground
point. At every test point the measured voltage
should be within +6 dB of the value given in the
table.

(h) A high or low test point voltage
measurement may indicate that the crystal at
or ahead of the test point is defective, How-
ever, it may also indicate that an associated
circuit component is defective. The extremely
high-Q crystals used in "Micor" solid state
mobile radio sets are very sensitive to associ-
ated circuit components. For example, if L125
is defective, it might appear that Y102 is bad.
To isolate the defective component, perform
the crystal dip tests described in the following
procedure,

(4) CrystalDip Test

A defective crystal in the i-f selectivity
portion of the radio can be located by measur-
ing receiver gain voltages and performing
crystal dip tests,

The monolithic crystals used in
'"Micor" receivers are made up of two separate
resonators ona single quartz blank. Each crys-
tal has a pair of characteristic operating fre-
quencies. One way to find the characteristic
frequencies of each crystal is to short the crys-
tal output to chassis ground, then monitor the
crystal input voltage with an rf voltmeter while
varying the signal generator frequency across
the bandpass of the radio set. Low voltage
points will occur at each of the crystal charac-
teristic frequencies,

Figures 4 and 5 are plots of typical rf
voltmeter readings obtained while testing good
crystals. Note that the horizontal scales are
calibrated in frequency, with f, the channel
frequency of the receiver. The vertical scales
represent relative rf voltmeter readings. The
bottom line is zero and the top line is maximum,
Notice that each plot has a sharp minimum point
above f, and another below f,. The table of
crystal dip frequencies at the end of this section
lists the frequencies at which these dip points
should appear.

TEST
POINT RECEIVER TEST

(See rf & i-f INPUT POINT
circuit board; VOLTAGE VOLTAGE
detail) (preset) +6 dB REMARKS

16 mV 100 mV IC101 sat-
8 mV 50 mV urated

10 mV 50 mV output
15 mV 50 mV
12 mV 50 mV

F 15 mV 50 mV
10 mV 600 mV

6 uv 100 mV IC102 sat-
9 uV 100 mV urated

12 uv 100 mV output
ll uV 100 mV
20 uV 100 mV
luV 750 mV

A
B
C
D
E

G

H
I

K

M

Procedure:

(a) Leave the test equipment set up
as shown in Figure 3 for the receiver gain
measurements,

(b) If the radio uses AFC, disable the
AFC by connecting a jumper between test point
"N" and chassis ground.

(c) Set the signal generator to £ the
receiver channel frequency (center test set
meter 4), Adjust the generator output control
for at least 50 mV at the radio set antenna con-
nector.

(d) Refer to the crystal dip frequency
table. To testa particular crystal, find it in
the table, ground the indicated test point, and
connect an rf voltmeter between the monitored
test point and a nearby chassis ground point.

(e) Starting at f,, slowly increase
the signal generator frequency while watching
for a dip in the rf voltmeter reading. This dip
should be sharp, so increase the signal gener-
ator frequency very slowly and watch the rf
voltmeter closely, When the dip is found, write
down the frequency counter reading.
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(a) Leave the test equipment set up
as shown in Figure 3 for the receiver gain
measurements,

(b) If the radio uses AFC, disable the
AFC by connecting a jumper between test point
"N" and chassis ground.

(c) Set the signal generator to £ the
receiver channel frequency (center test set
meter 4), Adjust the generator output control
for at least 50 mV at the radio set antenna con-
nector.

(d) Refer to the crystal dip frequency
table. To testa particular crystal, find it in
the table, ground the indicated test point, and
connect an rf voltmeter between the monitored
test point and a nearby chassis ground point.
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(f) Return the signal generator to foe
Then watch the rf voltmeter while slowly de-
creasing the signal generator frequency, When
the dip is found, write down the frequency count-
er reading.

(g) Compare your test results with
the frequencies and tolerances listed in the
table for the crystal you have tested. If the
measured dips fall outside the tolerances listed
in the table, the crystal may be defective.
Continue with this procedure to isolate the bad
component,

(h) FOR TEST PURPOSES ONLY,
exchange the suspected crystal with another
from the receiver. Be sure you note the polarity
of the crystal when you make the change. Re-
peat the receiver gain measurement and crystal
dip test on the suspected crystal in the new lo-
cation, If the suspected crystal tests bad again,
consider it defective and replace it. If the crys-
tal tests good, look for defective associated
components at the original crystal location,

(i) When the tests are completed, be
sure all jumpers connected during the test are
removed and that any moved crystals are re-
turned to their original locations. Refer to the
parts list and circuit board detail for correct
part location. Note crystal polarity when re-
placing crystals.

6. AUDIO AND SQUELCH BOARD

NOTE
The audio and squelch board must
be installed ina radio set for testing
to provide the necessary power and
ground connections.

a. Introduction

If there is no receiver audio output, or the
audio quality is poor, use the following procedure
to determine whether the malfunction is in the
receiver rf and i-f circuits or in the audio and
squelch circuits.

CRYSTAL DIP FREQUENCIES
TEST TEST + FREQUENCY - FREQUENCY
POINT POINT DIP (kHz) DIP (kHz)

CRYSTAL GROUNDED MONITORED £2. 5 kHz +2.5 kHz
Y101 C B 6.0 7.0
Y102 E D 6.5 6.5
Y103 I H 6.0 7.0
Y104 K 6.5 6.5

(1) Turn the SQUELCH control fully counter-
clockwise (minimum). In ''Private-Line" radio
sets, disable the PL decoder by either removing
the microphone from the microphone hang-up
box or by setting the PL monitor switch to the
OFF position.

(2) Connect an rf signal generator to the
radio set antenna connector or the receiver rf
input. Set the generator to the appropriate chan-
nel carrier frequency and set the generator out-
put level to 1000 uV. Using a 1000 Hz modulating
tone, set the signal generator modulation devi-
ation to +3.3 kHz.

(3) Connect a high impedance AC voltmeter
or oscilloscope between P903-2 and chassis
ground to measure the discriminator audio out-
put.

(4) Ifthe discriminator audio output reading
is greater than 250 millivolts rms and the audio
output is bad, the problem is in the audio and
squelch board circuits. If the discriminator
audio output reading is less than 250 millivolts,
the receiver rf and i-f board is at fault. If the
above test indicates that a problem exists in the
audio and squelch board, thoroughly inspect the
circuit board before proceeding with more de-
tailed troubleshooting. Continue the trouble-
shooting procedure only after all visually obvious
problems have been corrected.

b. Performance Tests

The performance tests may be used for
troubleshooting to isolate the point of abnormal
operation. They may also be used after repair
to assure that the board is operating properly
before it is returned to service.

(1) Audio Amplification Test

(a) Specifications

The audio section of the audio and
squelch board combined with the separate audio
power amplifier transistors will provide at least
a 10-watt audio outputwith less than 5% distortion
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when an on-frequency signal modulated with a
1 kHz tone at 3 kHz deviation is applied to the
radio set antenna receptacle.

(b) Procedure

Replace the speaker with an
8-ohm, 15-watt non-inductive resistor.

2. Set the SQUELCH control
fully counterclockwise (unsquelched). ''Private-
Line" radios must also be PL disabled by re-
moving the microphone from the hang-up box or
placing the PL monitor switch in the off position,

3. Connect an rf signal generator
to the radio set antenna receptacle and adjust
the generator to the receiver frequency.

4. Adjust the signal generator
for 1000-microvolt output, modulated with
1000-Hz tone at +3 kHz deviation.

5. Connect an ac voltmeter
across the 8-ohm resistor that replaces the
speaker.

6. Adjust the VOLUME control
until 9.0 volts ac rms is read on the ac volt-
meter (this represents 10 watts).

7. Measure distortion at 10watts
audio output power. It should be less than 5 per
cent.

(2) Squelch Control Test

(a) Specifications

1. The squelch section of the
receiver audio and board shld

the audio section when an rf signal level greater
than 6 dB noise quieting (one-half the speaker
voltage level with no signal input) is applied to
the receiver with the SQUELCH control set at
threshold. When the rf signal is removed from
the radio set, the audio channel should become
disabled after approximately 150 milliseconds.
When an rf input signal greater than that re-
quired for approximately 20 dB noise quieting
is removed from the radio set, the audio chan-
nel should become disabled immediately.

When the SQUELCH control
is turned fully clockwise (tight squelch) an rf
input signal that produces from 15 to 25 dB noise
quieting should enable the audio channel.

The squelch section must
inhibit audio output when no input signal is re-
ceived.

2. In tone-coded
squelch radios, the squelch section of the re-
ceiver audio and squelch board should perform
as described in the preceding step 1. while the
radio set is PL disabled. PL disable is ac-
complished by removing the microphone from
the hang-up box or placing the PL monitor switch
in the off position.

"Private-Line'

1.

In PL operation, the squelch
section must inhibit audio output when the proper
PL tone is not received, regardless of the input
signal strength.

(b) Procedure

1, Carrier Squelch Radios

NOTE
Before proceeding measure and write
down the 6 dB, 12 dB, 15 dB, 25 dB,
and 30 dB noise quieting levels. These
can be determined by following the 20 dB
Quieting Sensitivity Test with one excep-
tion. In step (k) the meter position 11

reading should be as follows: for 6 dB,
from 2 V to 1 V; for 12 dB, from 2 V
to 0.5 V; for 15 dB, from 2 V to .35 V;
for 25 dB, from 2 V to .11 V; and for
30 dB, from 2 V to .06V.

a. Turn the radio set on and
adjust the SQUELCH control clockwise from the
full counterclockwise position until the receiver
just quiets (threshold squelch).

b. Measure the resistance
of 10202-6 and -7 with reference to ground.
Both pins should be less than 1000 ohms, This
measurement must be made with the radio turn-
ed on.

NOTE
Erroneous readings will be obtained in
resistance measurements if the ohm-
meter internal voltage exceeds 5.0 volts
de,

c Connect a signal gener-
ator to the radio set antenna receptacle and
adjust it to the receiver frequency. Modulate
the generator output with a 1000-Hz tone at
+3 kHz deviation.



d. Increase the signal gen-
erator output slowly until the radio set just un-
squelches, Remove the modulation from the
signal generator. Unsquelching should occur
at the 6 dB noise quieting level, or less, that
was previously recorded.

e Measure the resistances
of IC202-6 and -7 with reference to ground.
Pin 6 should be greater than 100k ohms and pin
7 should be greater than 45k ohms, These
measurements must be made with the radio
turned on.

f. Increase the signal gen-
erator output until the 12 dB noise quieting level
is obtained. Remove the rf signal from the
radio set input either by turning off the signal
generator or by using a relay in series with the
signal generator output. A long "squelch tail"
should occur. Ifa calibrated, triggered sweep
oscilloscope is available for measurement, the
duration of the ''squelch tail" should be approxi-
mately 150 milliseconds, measured at the speak-
er.

g. Increase the signal gen-
erator output to the 30 dB noise quieting level.
Turn off the rf signal and note the "squelch
tail" duration. It should be no more thana
"click'', The duration should be less than
10 milliseconds,

h. Turn the SQUELCH con-
trol fully clockwise (tight squelch).

i, Adjust the signal gener-
ator output level until the radio set just un-
squelches. Unsquelching should occur at a
generator output level that is between the 15 dB
and 25 dB noise quieting levels that were pre-
viously written down.

j. Reset the SQUELCH con-
trol as required for normal radio operating.

2. "'Private-Line'' Tone-Coded
Squelch Radios

a. After performing the
previously described carrier squelch radio
procedure, return the radio set to PL operation
by placing the microphone in the hang-up box
and placing the PL monitor switch in the on
position.

b. Vary the rf generator
output between minimum and 1000microvolts

while checking the resistances of IC202-6 and
-7 with reference to ground. Both resistances
should remain at less than 1000 ohms,

c. Modulate the on-frequency
generator output with the correct PL tone fre-
quency for +0.5 to +1 kHz deviation and 1000 Hz
tone for +3 kHz overall deviation.

d, Increase the signal gen-
erator output slowly until the radio set just un-
squelches. Unsquelching should occur at the
generator output that produces 6 dB quieting or
less.

c. Troubleshooting

(1) Input Voltage

A malfunction in the audio and squelch
operation may be due to the loss of de input
voltages. This can be caused by the audio and

Checks

squelch board or another section of the radio
set. There are five input dc voltages applied
to the audio and squelch board.

P903-4 +9,6 V de continuous with respect to
chassis.

P903-15 A- continuous (approximately
-13,.6 V de with respect te At,
P903~-16),

P903-16 A+ continuous (approximately
~13,6 V de with respect to A-,
P903-15),

P903-1 +9,6 V de switched with respect to
chassis (present in receive mode),

P903-7 +9,6 V de keyed with respect to
chassis (present in transmit mode).

In negative ground systems, A- is at chassis
potential. In positive ground system, A+ is at
chassis potential.

(2) Identifying Defective Components

Performance tests and use of the audio
and squelch troubleshooting chart will localize
most audio and squelch malfunctions to one or
two stages, The defective component can then
be identified through use of the receiver audio
and squelch board troubleshooting chart and the
voltage, waveform, and resistance information
on the schematic diagram.

(3) Stage Gain Measurements

(a) Squelch Circuitry

This troubleshooting procedure
may be used to isolate a squelch malfunction
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chassis (present in transmit mode).

In negative ground systems, A- is at chassis
potential. In positive ground system, A+ is at
chassis potential.

(2) Identifying Defective Components

Performance tests and use of the audio
and squelch troubleshooting chart will localize
most audio and squelch malfunctions to one or
two stages, The defective component can then
be identified through use of the receiver audio
and squelch board troubleshooting chart and the
voltage, waveform, and resistance information
on the schematic diagram.

(3) Stage Gain Measurements

(a) Squelch Circuitry

This troubleshooting procedure
may be used to isolate a squelch malfunction
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Figure 6.
Squelch Input Section Stage Gain Measurement Diagram

SQUELCH INTEGRATED CIRCUIT AC MEASUREMENTS AND STAGE GAIN

Connect 3 kHz Input Signal 30 kHz Input Signal
AC voltmeter Gain or loss Gain or loss

to AC voltage from previous AC voltage from previous
1G202-Pin (mV rms) reading (mV rms) reading

10.0 _ -- _P903-9 10.0
15 3.5 9 dB loss 9.5 0.5 dB loss
1 40.0 110.021 dB gain 21 dB gain
2 7.0 15 dB loss 85.0 2 dB loss
3 80.0 21 dB gain 950.0 21 dB gain
4 24.0 10 dB loss 750.0 2 dB loss

occurring before the detector to a specific stage.
The test is performed by injecting an ac signal
at the input of the squelch circuit and measuring
AC voltages at various points in the circuit.

Most accurate results are obtained
by determining dB loss and gain factors between
points and comparing them with those given in
the stage gain table. Checks of the ac voltages
at the individual points may also be used to
determine proper operation of the squelch input
circuit but voltage checks are inadequate to
prove a circuit defective. Nominal tolerance
of the ac voltage readings could cause an in-
creasing variation from the typical readings
shown in the table as readings are taken further
from the injected signal.
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The following procedure may be
used for loss and gain or signal level measure-
ments while injecting a 3 kHz signal. In
"Private-Line" tone-coded squelch radios, PL
operation will not affect this test.

1. Turn the VOLUME control
fully counterclockwise (minimum).

2. Turn the SQUELCH control
fully clockwise (squelched) and turn the radio
set on.

3. Inject a 1000-microvolt, un-
modulated, on-channel signal at the radio set
antenna receptacle. This "quiets'' the discrimi-
nator output and prevents erroneous test readings.
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TO GROUND WITH COMPONENTS ALLA.1 uF CAPACITOR CONNECTED TO OK2. CHECK VOLTAGE IC202-6 AND -7.
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4. Inject a 3 kHz, 10 millivolt
rms signal to the receiver audio & squelch
board at P903-9.

5. Take loss and gain measure-
ments or signal level measurements as required.Refer to Figure 6 and the ac measurement and
stage gain table.

6. Repeat the preceding test
using a 30 kHz signal in place of the 3 kHz sig-nal in step 4.

(b) Audio Circuitry
AC voltage measurements and

waveforms are given where applicable on the
schematic diagram. Refer to this diagram for
pertinent information when taking audio stage
gain measurements.

7. AUDIO POWER AMPLIFIER
a. Performance Checks

Performance checks on this board consist
of taking resistance measurements between the
transistor elements. It should be noted, how-
ever, that some multimeters have insufficient
voltage at the ohmmeter test probes to forward
bias a transistor junction and cannot be used.
A volt-ohm meter with 1000 to 20,000 ohms-
per-volt sensitivity is required for these checks.
Compare the resistance readings with those in
the transistor resistance measurement table,

NOTE
Do not insert meter test probe tips
into female connectors on the board.
To do so could damage the connectors
and result in poor electrical intercon-
nection with the audioand squelch board.

b. Transistor Replacement

Care must be exercised to prevent damage
(such as a scratch) to the mounting plate anodiz-
ing at the transistor-mounting plate interface.
Should the anodizing in this area become scratch-
ed, original performance can only be restored
by the use of a new anodized plate. The plate
can not be ''repaired' by the use of any type of
insulating washer without a loss in thermal
conduction capability.

Factory replacement transistors are sup-
plied with pre-formed leads to properly fit onto
the aluminum mounting plate and circuit board.
A new compression washer is also included.

(1) Apply a thin, even coat of silicon grease
to the metallic area of the transistor.

(2) Mount the transistor using the new
compression washer. Do not solder leads at
this time. Tighten the transistor mountingscrew to 6 inch-pounds.

NOTE
Do not damage the transistor by over
tightening the mounting screw. If no
accurate method of measuring torqueis available, tighten the mounting
screw until it just ''touches" the com-
pression washer. Then turn the
mounting screw 1/4 turn more.

(3) Solder transistor leads to printedcircuit board.

8. ""PRIVATE-LINE" DECODER
a. Performance Tests

A 0.25 microvolt rf carrier signal modu-
lated 40.5 kHz with a proper-frequency PL tone

TRANSISTOR RESISTANCE MEASUREMENT CHECK
(Board removed from radio - Transistors mounted on board)
Ohmmeter Connections Proper ResistancePositive Lead Negative Lead

Connected to Connected to PNP Transistor NPN Transistor
Base Emitter, then Infinite 5-30 Ohms, Both.Collector

Emitter, then Base 5-30 Ohms, Both InfiniteCollector Cases
Collector Emitter Infinite InfiniteEmitter Collector Infinite Infinite

Failure to obtain these results indicates a defective transistor which must be
replaced.
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should unsquelch the receiver. This can be
checked as follows:

(1) Connect the rf signal generator to the
antenna receptacle of the radio set. Set the
signal generator to the receiver carrier fre-
quency, then set the output to minimum.

(2) Modulate the signal generator output
+0.5 kHz with a PL tone of the frequency stamp-
ed on the "Vibrasponder'! resonant reed. The
tone can be generated with a Motorola SLN6221A
"PL" Tone Generator anda "Vibrasender"
resonant reed. The ''Vibrasender" reed from
the PL encoder may be used if it is the proper
frequency.

(3) Also modulate the signal generator
with an audio tone in the 300 to 3000 Hz range
at +3 kHz,

(4) Increase the output of the signal gen-
erator until the receiver unsquelches and the
audio tone is heard on the speaker. No more
than 0,25 microvolt should be required to un-
squelch the receiver,

b. Troubleshooting

(1) Testing the "Vibrasponder" Resonant
Reed

One of the first tests should be a check
of the 'Vibrasponder" resonant reed, Inject a
340 millivolt rms PL tone of the proper fre-
quency directly to the primary of the reed, Use
an oscilloscope or ac voltmeter to check the
output across the secondary of the reed. Ap-
proximately 75 millivolts rms should be mea-
sured,

(2) Decoder Testing

To test the decoder, inject a 1000 mi-
crovolt carrier signal into the receiver. Adjust
PL modulation for 60 millivolts rms tone signal
at the input to the decoder (test point 1 on the
schematic diagram and circuit board detail).
If the PL tone is injected directly into the de-
coder for testing, an unmodulated rf carrier
signal should be injected into the receiver to
quiet the receiver noise. Otherwise, noise and
PL tone will both be present and will produce
erroneous readings,

With 60 millivolts PL tone input, mea-
sure signal and de voltages at various points in
the decoder to isolate the trouble. Typical

values for a normally operating decoder are
given on the schematic diagram, Some wave-
forms are not sinusoidal and should be measured
with an oscilloscope. Most ac voltmeters are
calibrated to read accurately only for sinusoidal
signals.

If under normal operating conditions,
the PL tones are heard with the speaker audio,
the high pass filter on the decoder board should
be checked.

9. "DIGITAL PRIVATE-LINE" DECODER

a. Recommended Test Equipment.

(1) Motorola Model SLN6413A "Digital
Private-Line'' Test Set --used to encode and
decode a "Digital PL'' code for test purposes.

(2) Motorola Solid-State AC Voltmeter --
used for tone level measurement.

(3) General purpose oscilloscope -- used
to observe waveforms.

(4) Motorola Solid-State DC Multimeter or
Digital Voltmeter -- used for dc voltage mea-
surements.

b. Performance Tests

A 0.25 microvolt rf carrier signal modulated
+0.5 kHz by the appropriate Digital "PL'' code
should unsquelch the receiver, A Digital ''PL"
code signal to modulate an rf signal generator
can be obtained from a Motorola SLN6413A
"Digital Private-Line'' Test Set.

c. CMOS Integrated Circuit Handling
rrecaulloius

Many of the integrated circuit devices used
in communications equipment are of the CMOS
(Complementary Metal Oxide Semiconductor)
type. Because of their high open circuit imped-
ance, CMOS ICs are vulnerable to damage from
static charges. Care must be taken in handling,
shipping, and servicing them and the assemblies
in which they are used.

Even though protection dévices are provided
in CMOS IC inputs, the protection is effective
only against overvoltage in the hundreds of volts
range such as are encountered in an operating
system. Ina system, circuit elements distribute
static charges and load the CMOS circuits, de-
creasing the chance of damage. However, CMOS
circuits can be damaged by improper handling of
the modules even ina system,
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To avoid damage to circuits, observe the
following handling, shipping, and servicing
precautions:

(1) Prior to and while servicing a circuit
module, particularly after moving within the
service area, momentarily touch both hands to
a bare metal earth grounded surface. This will
discharge any static charge which may have
accumulated on the person doing the servicing.

(2) Whenever possible avoid touching any
electrically conductive parts of the circuit mod-
ule with your hands.

(3) Normally, circuit modules can be in-
serted or removed with power applied to the unit.
However, check the INSTALLATION and MAIN-
TENANCE scctions of the manual as well as the
module schematic diagram to insure there are
no objections to this practice.

(4) When servicing a circuit module, avoid
carpeted areas, dry environments, and certain
types of clothing (silk, nylon, etc.) because they
contribute to static buildup.

(5) All electrically powered test equipment
should be grounded. Apply the ground lead from
the test equipment to the circuit module before
connecting the test probe. Similarly, disconnect
the test probe prior to removing the ground lead,

(6) Ifa circuit module is removed from the
system, it is desirable to lay it on a conductive
surface (such as a sheet of aluminum foil) which
is connected to ground through a resistance of
approximately 100k.

WARNING
If the aluminum foil is connected directly
to ground, be cautious of possible elec-
trical shock from contacting the foil at
the same time as other electrical cir-
cuits,

(7) When soldering, be sure the soldering
iron is grounded.

(8) Prior to connecting jumpers, replacing
circuit components, or touching CMOS pins (if
this becomes necessary in the replacement of an
integrated circuit device), be sure to discharge
any static buildup as described in procedure l.
Since voltage differences can exist across the
human body, it is recommended that only one
hand be used if it is necessary to touch pins on
the CMOS device and associated board wiring.

(9) When replacing a CMOS integrated cir-
cuit device, leave the device in its metal rail
container or conductive foam until it is to be in-
serted into the printed circuit module.

(10) All low impedance test equipment (such
as pulse generators, etc.) should be connected to
CMOS device inputs after power is applied to the
CMOS circuitry. Similarly, such low impedance
equipment should be disconnected before power
is turned off,

(11) Replacement modules shipped sep-
arately from the factory will be packaged in
a conductive material. Any modules being
transported from one area to another should
be wrapped in a similar material (aluminum
foil may be used), NEVER USE NONCON-
DUCTIVE MATERIAL for packaging these
modules..

d. Troubleshooting

Before beginning a troubleshooting procedure, in-
spect the circuit board for visible defects, Ifany de-
fects are found, correct themand check the decoder
performanceagain, Ifthe decoder performance is still
subnormal, use the following troubleshooting procedur
to help you identify the defective circuit and component

"DIGITAL PRIVATE-LINE' DECODER BOARD TROUBLESHOOTING CHART
NOTES:

1. To obtain a test code for the following procedure apply a carrier frequency signal to the
receiver rf input from an rf signal generator modulated by the code output of a Motorola
SLN6413A "Digital Private-Line" Test Set. Be sure the signal generator is able to accept
very low frequency modulation (less than 5 Hz).

Ze Before you replace U801, use the following procedure to verify that U801 is malfunctioning:
Connect U801-11 to the code input of a Motorola SLN6413A "Digital Private-Line" Test Set

b. Apply a carrier-frequency signal to the receiver rf input from a signal generator that is
modulated by the code output of,the test set.

If proper decode is indicated, U801 must be replaced. If U801 must be replaced, refer to
the CMOS handling precautions in this instruction section.
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To avoid damage to circuits, observe the
following handling, shipping, and servicing
precautions:

(1) Prior to and while servicing a circuit
module, particularly after moving within the
service area, momentarily touch both hands to
a bare metal earth grounded surface. This will
discharge any static charge which may have
accumulated on the person doing the servicing.

(2) Whenever possible avoid touching any
electrically conductive parts of the circuit mod-
ule with your hands.

(3) Normally, circuit modules can be in-
serted or removed with power applied to the unit.
However, check the INSTALLATION and MAIN-
TENANCE scctions of the manual as well as the
module schematic diagram to insure there are
no objections to this practice.

(4) When servicing a circuit module, avoid
carpeted areas, dry environments, and certain
types of clothing (silk, nylon, etc.) because they
contribute to static buildup.

(5) All electrically powered test equipment
should be grounded. Apply the ground lead from
the test equipment to the circuit module before
connecting the test probe. Similarly, disconnect
the test probe prior to removing the ground lead,

(6) Ifa circuit module is removed from the
system, it is desirable to lay it on a conductive
surface (such as a sheet of aluminum foil) which
is connected to ground through a resistance of
approximately 100k.

WARNING
If the aluminum foil is connected directly
to ground, be cautious of possible elec-
trical shock from contacting the foil at
the same time as other electrical cir-
cuits,

(7) When soldering, be sure the soldering
iron is grounded.

(8) Prior to connecting jumpers, replacing
circuit components, or touching CMOS pins (if
this becomes necessary in the replacement of an
integrated circuit device), be sure to discharge
any static buildup as described in procedure l.
Since voltage differences can exist across the
human body, it is recommended that only one
hand be used if it is necessary to touch pins on
the CMOS device and associated board wiring.

(9) When replacing a CMOS integrated cir-
cuit device, leave the device in its metal rail
container or conductive foam until it is to be in-
serted into the printed circuit module.

(10) All low impedance test equipment (such
as pulse generators, etc.) should be connected to
CMOS device inputs after power is applied to the
CMOS circuitry. Similarly, such low impedance
equipment should be disconnected before power
is turned off,

(11) Replacement modules shipped sep-
arately from the factory will be packaged in
a conductive material. Any modules being
transported from one area to another should
be wrapped in a similar material (aluminum
foil may be used), NEVER USE NONCON-
DUCTIVE MATERIAL for packaging these
modules..

d. Troubleshooting

Before beginning a troubleshooting procedure, in-
spect the circuit board for visible defects, Ifany de-
fects are found, correct themand check the decoder
performanceagain, Ifthe decoder performance is still
subnormal, use the following troubleshooting procedur
to help you identify the defective circuit and component

"DIGITAL PRIVATE-LINE' DECODER BOARD TROUBLESHOOTING CHART
NOTES:

1. To obtain a test code for the following procedure apply a carrier frequency signal to the
receiver rf input from an rf signal generator modulated by the code output of a Motorola
SLN6413A "Digital Private-Line" Test Set. Be sure the signal generator is able to accept
very low frequency modulation (less than 5 Hz).

Ze Before you replace U801, use the following procedure to verify that U801 is malfunctioning:
Connect U801-11 to the code input of a Motorola SLN6413A "Digital Private-Line" Test Set

b. Apply a carrier-frequency signal to the receiver rf input from a signal generator that is
modulated by the code output of,the test set.

If proper decode is indicated, U801 must be replaced. If U801 must be replaced, refer to
the CMOS handling precautions in this instruction section.
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"DIGITAL PRIVATE-LINE" DECODER BOARD TROUBLESHOOTING CHART (Cont'd)
SYMPTOM PROBABLE CAUSE ACTION

No decode, but received l. Audio squelch is mal- Remove the decoder board. Apply +9.6 V
audio is good when DPL functioning, at P201-3 on audio & squelch board. If
is disabled, audio is not enabled, troubleshoot audio &

squelch circuits.
26 No 50 kHz clock, Check U801-4 for 50 kHz clock pulses.

Rise time must be S 750 nsec,
3. Audio enable switch is If U801-7 is high, but circuit board pin 5 is

malfunctioning. low when receiving code, replace Q810.
4, Dump pin U801-1 is Check U801-1 - should always be 0 V.

always high.
5. Wrong or bad code plug. Replace with a known good code plug. Check

U801-15 through U801-23 for proper octal
code,

6. No data into uUs0l. Check U801-11 for 0-6 V pulses. If pulses
are not present, check Q806 and U802
operation.

7. Transmit code enable Ground U801-9. If a received code is
input is high. properly decoded, check for a malfunction

in the delayed transmit enable circuit on the
encoder board,

8. U801 \has an internal If, after checking causes 1 through 7, the
malfunction. cause of the problem has not been isolated,

replace U80l.
CAUTION

U801 is raa CMOS device and may be
damaged by improper handling.
Refer to the CMOS handling pre-
cautions in this instruction section.

Excessive decoder l. Precision current source Measure the de voltages in the precision
falsing when monitor- is low or inoperative. current source circuits.
ing an inactive channel Current to U801-8 =

(noise falsing). (V of Q808) (R825+R826+RT802)

R826 (R825+RT 802)
2. Current source dis- Check for 8-10 V at Q809 collector. if

able switch is always on, Q809 collector is 0 V, replace Q809,
3. Check de voltages in filter circuit,Improper 140 Hz low pas

filter response. Check the filter frequency response mea-
sured at Q803 emitter, the filter response
should be -1.0 to -4,0 dB at 134 Hz and
-12 to -15 dB at 250 Hz with 50 mV rms
signal at decoder input.

4. Check U802-10 for +10.4 V +0.2 V de. IfU802 supply voltage is
too high. voltage is high, troubleshoot the +10.4 V

regulator on the decoder board,

BE
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should be -1.0 to -4,0 dB at 134 Hz and
-12 to -15 dB at 250 Hz with 50 mV rms
signal at decoder input.
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"DIGITAL PRIVATE-LINE" DECODER BOARD TROUBLESHOOTING CHART (Cont'd. )

SYMPTOM PROBABLE CAUSE ACTION
1.Excessive squelch tails Turn-off code not being Monitor circuit board pin 4 (DATA IN) for

(approx. 500 msec noise transmitted by other presence of turn-off code at ends of trans-
burst) at ends of re- radio unit. missions.
ceived transmissions. Ze U802 lock-in malfunc- Ground Q809 collector. With a 300 mV p-p

tion, signal at circuit board pin 4 (DATA IN), the
waveform at U802-4 should be locked in to
the input signal up to at least 175 Hz. If
proper lock-in does not occur, replace
C809, then check lock-in again. If lock-in
is still bad, replace U802.

3. U801 turn-off code Check U801 (Note 2).
detector is malfunction-
ing.

1.Poor detector sensitivity Improper 140 Hz low pass Check de voltages in filter circuit.
in poor quieting con- filter response response. Check the filter frequency response:
ditions. measured at Q803 emitter, the filter re-

sponse should be -1,0 to -4.0 dB at 134 Hz
and -12 to -15 dB at 250 Hz with 50 mV rms
Signal at decoder input.

2. Precision current source Measure the de voltages in the current
supplying too much cur- source circuits. Current to U802-8 =

rent to U802-8. (V of Q808) (R825+R826+RT802)BE
R826 (R825+RT802)

3. Current source disable While detecting a valid code, check Q809
switch inoperative. collector for 0 V dc. If 8-10 V is present,

replace Q809.
Occasional squelch tail Current source disable switch Check Q809 collector. Q809 collector
about 1 second after the is staying on too long. should go from 0 V dc to 8-10 V within
end of a transmission 1.5 seconds after loss of audio squelch
from another radio. disable..

10. EXCITER
a. Introduction

This section of the manual provides the
maintenance procedures for the exciter. The
bench tests include measurements with a
Motorola portable test set, and procedures for
testing and troubleshooting, including integratec
circuit check-out,

NOTE
The exciter must be installed ina
radio set for testing to provide the
necessary power, ground, control,
and signal connections. To provide
a good rf ground to all stages of the
exciter, the circuit board should
always be secured in place with all
mounting screws for operation and
testing.

b. Test Set Meter Readings

Each time maintenance is performed on the
exciter, the readings should be logged and com-
pared with the previous set of readings. A
large drop in the reading of either position 4 or
5 indicates a degradation of performance.
Positions 2 and 3 are used in the alignment
procedure only, and should not be used as any
indicator of performance.

Table I on the exciter troubleshooting chart
lists minimum test set meter readings.

c. Periormance Tests

The performance tests may be used for
troubleshooting to isolate the point of abnormal
performance, They also may be used after re-
pair and alignment to assure that the exciter
meets all specifications before it is returned to
service,
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ing.

1.Poor detector sensitivity Improper 140 Hz low pass Check de voltages in filter circuit.
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Signal at decoder input.

2. Precision current source Measure the de voltages in the current
supplying too much cur- source circuits. Current to U802-8 =

rent to U802-8. (V of Q808) (R825+R826+RT802)BE
R826 (R825+RT802)

3. Current source disable While detecting a valid code, check Q809
switch inoperative. collector for 0 V dc. If 8-10 V is present,

replace Q809.
Occasional squelch tail Current source disable switch Check Q809 collector. Q809 collector
about 1 second after the is staying on too long. should go from 0 V dc to 8-10 V within
end of a transmission 1.5 seconds after loss of audio squelch
from another radio. disable..

10. EXCITER
a. Introduction

This section of the manual provides the
maintenance procedures for the exciter. The
bench tests include measurements with a
Motorola portable test set, and procedures for
testing and troubleshooting, including integratec
circuit check-out,

NOTE
The exciter must be installed ina
radio set for testing to provide the
necessary power, ground, control,
and signal connections. To provide
a good rf ground to all stages of the
exciter, the circuit board should
always be secured in place with all
mounting screws for operation and
testing.

b. Test Set Meter Readings

Each time maintenance is performed on the
exciter, the readings should be logged and com-
pared with the previous set of readings. A
large drop in the reading of either position 4 or
5 indicates a degradation of performance.
Positions 2 and 3 are used in the alignment
procedure only, and should not be used as any
indicator of performance.

Table I on the exciter troubleshooting chart
lists minimum test set meter readings.

c. Periormance Tests

The performance tests may be used for
troubleshooting to isolate the point of abnormal
performance, They also may be used after re-
pair and alignment to assure that the exciter
meets all specifications before it is returned to
service,
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PORTABLE TEST SET

XMTR ON
PUSHBUTTON

"VIBRASENDER"
RESONANT REED

METERING PLUG

CONTROL PLUG
(RED)

TINNED CENTER
CONDUCTOR

CLIPLEAD
TO CHASSIS

XMTR POSITION

DUMMY LOAD,
OR ANTENNA

C ADAPTER CABLE
RADIO SET

(WHITE)

WATTMETER
:

CONTROL
HEAD

FREQUENCY COUNTER /
DEVIATION METER

FREQ SELECTOR
{MULTI-FREQ ONLY}

BEPS-9482-C

POWER NOTE

SUPPLY USE ONLY RECOMMENDED TYPE BENCH
POWER SUPPLY. SEE TABLE OF RECOM.
MENDED TEST EQUIPMENT IN MAINTEN-
ANCE SECTION,

Figure 7,
Offset Oscillator Frequency Measurement Test Set-Up

(1) Offset-Oscillator Frequency Check

(a) Set up the test equipment as shown
in Figure 7.

A frequency counter and/or fre-
quency meter capable of measuring 11.7 MHz,
14,7 MHz, and 16.7 MHz to within +10 Hz is
required. Connect a coax cable with one inch
tinned wire leads on one end to the frequency
measuring equipment. An alligator clip is
needed on the wire lead from the coax shield.

(b) Unplug the exciter input cable
(at J300) from the receiver rf deck.

(c) On PL models, remove the
"Vibrasender'' reed from the PL encoder.

(d) On multiple-frequency transmitters
with standard channel spacing, set the control

head frequency selector switch to any desired
channel,

_OR _

On multiple-frequency transmitters
with wide channel spacing, set the control head
channel selector switch to positions that will
activate, in turn, each of the offset oscillator
frequencies in the radio.

(e) Key the transmitter, using the
XMTR ON pushbutton on the test set, rather
than the microphone PTT button.

(f) On single channel transmitters or
multiple-frequency transmitters with standard
channel spacing, clip the frequency counter co-
axial cable shield to chassis ground and touch
the coax center conductor to TP302 (TP401 in
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(1) Offset-Oscillator Frequency Check

(a) Set up the test equipment as shown
in Figure 7.
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quency meter capable of measuring 11.7 MHz,
14,7 MHz, and 16.7 MHz to within +10 Hz is
required. Connect a coax cable with one inch
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measuring equipment. An alligator clip is
needed on the wire lead from the coax shield.

(b) Unplug the exciter input cable
(at J300) from the receiver rf deck.

(c) On PL models, remove the
"Vibrasender'' reed from the PL encoder.

(d) On multiple-frequency transmitters
with standard channel spacing, set the control

head frequency selector switch to any desired
channel,

_OR _

On multiple-frequency transmitters
with wide channel spacing, set the control head
channel selector switch to positions that will
activate, in turn, each of the offset oscillator
frequencies in the radio.

(e) Key the transmitter, using the
XMTR ON pushbutton on the test set, rather
than the microphone PTT button.

(f) On single channel transmitters or
multiple-frequency transmitters with standard
channel spacing, clip the frequency counter co-
axial cable shield to chassis ground and touch
the coax center conductor to TP302 (TP401 in
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406-420 MHz models).
lator frequency reading.

Write down offset oscil-

-OR _

On multiple-frequency transmitters
with wide channel spacing the frequency counter
coaxial cable center conductor should be touched
to TP302 or TP401, depending on whether the
channel selected uses the standard or the wide-
spaced offset oscillator. Write down the mea-
sured offset oscillator frequencies.

(g) The offset oscillators should be
within +50 Hz of the nominal offset frequency.
Long-term offset oscillator drift should not
exceed +200 Hz. If an offset oscillator is off
frequency, resetit. Refer to the procedure in
the ADJUSTMENTS section of this manual.
After the offset oscillator frequency is set, do
not change it. The transmitter carrier frequency
is set by adjusting the individual channel ele-
ments, NOT the offset oscillator.

PORTABLE TEST SET

PUSHBUTTON

"VIBRASENDER"

© ADAPTER CABLE

RESONANT REED

RADIO SET

(WHITE)

CONTROL PLUG

(2) Carrier Frequency Check

Refer to Figure 8 for the test equip-
ment set-up.

(a) Using a TEK-37 Test Set Adapter
Cable, connect a Motorola Model S1056A Porta-
ble Test Set to the radio as shown in Figure 8.

(b) Set the test set function switch to
the XMTR position.

(c) Connect an appropriate antenna
or 50-ohm dummy load to the radio set antenna
connector,

(d) I Private-Line" radios, disable
the PL encoder by unplugging the ''Vibrasender"
Resonant Reed,

(e) Using the XMTR ON pushbutton
on the portable test set, key the transmitter to
produce an unmodulated carrier signal.

XMTR POSITION

XMTR ON

METERING PLUG

(RED)

POW E R NOTE

CONTROLHEAD

FREQUENCY COUNTER /

DEVIATION METER
FREQ SELECTOR

{MULTI-FREQ ONLY)© © 43

BEPS-15949-A
USE ONLY RECOMMENDED TYPE BENCHSUPPLY
POWER SUPPLY. SEE TABLE OF RECOM-
MENDED TEST EQUIPMENT IN MAINTEN-
ANCE SECTION

Figure 8.
Frequency Measurement Test Equipment Set-Up
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NOTE
Do not key the transmitter with the
microphone push-to-talk switch.
The microphone will pick up ambient
noise, the carrier will, therefore,
be modulated, and a measurement
error may result,

(f) Measure the frequency of the
carrier signal with a Motorola Model $1344
Series Frequency Counter/Deviation Meter or
other frequency-measuring device having an
accuracy of +0. 0005% or better.

(g) For multi-frequency radio sets
repeat steps (e) and (f) for each frequency.

(h) If adjustment is required, set the
""warp'' capacitor on the channel element (located
in the receiver) for the assigned frequency out-
put. For best accuracy, the radio set should
be brought to room temperature (+70 to 75 de-
grees F) and the test equipment thoroughly
warmed up. This brings the channel element
to the center of its temperature-compensation
range. Once set on frequency at this tempera-
ture, it can most accurately stay on frequency
over the temperature range. For a complete
alignment procedure refer to the ADJUSTMENTS
section of this manual.

CAUTION
Always set carrier frequency by adjust-
ing the appropriate channel element
warp capacitor. DO NOT set carrier
frequency by changing the offset oscil-
lator frequency.

The carrier frequency of the
transmitter shall be within +. 0005% of the
assigned frequency for each channel. When
high-stability channel elements are used, it
should be within +. 0002%.

(3) Deviation Check

(a) Using a TEK-37 Test Set Adapter
Cable, connect a Motorola Model $1056B Porta-
ble Test Set to the radio as shown in Figure 9.

(b) Set the test set function switch to
the XMTR position,

(c) Connect an appropriate antenna or
50-ohm dummy load to the radio set antenna
connector.

(d) In''Private-Line" radio sets re-
insert the ''Vibrasender'' Resonant Reed if it
was removed for any previous test.

(e) Using the XMTR ON pushbutton on
the portable test set, key the transmitter.

(f) In "Private-Line'' radio sets, the
transmitter carrier signal is modulated by the
'"Private-Line'" tone. Measure the carrier sig-
nal modulation with the deviation meter. The
modulation deviation produced by the "Private-
Line" tone should be between 0.5 and 1.0 kHz.

(g) Unkey the transmitter.

(h) Connect the audio oscillator out-
put to the microphone receptacle on the portable
test set, Adjust the audio oscillator to 1000 Hz
and 1 volt, as measured on the ac voltmeter.
The deviation meter should now indicate +5 kHz
deviation when the transmitter is keyed.

(i) Adjust the audio oscillator over
the entire 300 to 3000 Hz range, keeping the
audio level at approximately 1 volt. The devi-
ation meter should never exceed +5 kHz, nor
drop below 42.5 kHz.

(j) If any of the tests in this deviation
check procedure are not met, refer to the "IDC"
adjustment procedure in the ADJUSTMENTS
section of this manual.

(4) Audio Sensitivity Test_

(a) Connect the equipment as for the
previous (deviation) test. See Figure 9.

(b) On''Private-Line" radios remove
the ''Vibrasender" resonant reed.

(c) After completion of the deviation
test, reduce the output of the audio oscillator
to 75 millivolts at 1000 Hz. The deviation meter
should indicate approximately 43.0 kHz. The
tolerance for this measurement is +3 dB.

(d) On''Private-Line'" radios, re-
insert the ''Vibrasender" resonant reed.

d. Troubleshooting

If any of the exciter performance tests pro-
duces unsatisfactory results, thoroughly inspect
the exciter circuit board and check the exciter
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START

EXCITER TROUBLESHOOTING CHART
BE SURE THE TEST SET-UP
CONFORMS TO THE TROUBLE-
SHOOTING PREREQUISITES

SET UP THE EXCITER AS FOLLOWS FOR
TURN ON THE RADIO. CHECK KEY THE TRANSMITTER AND Is

VOLTAGE 1 LEAVE THE EXCITER INPUT CABLE DiS- AT THE EXCITER OUTPUT READING AT LEAST

2. DISCONNECT THE EXCITER OUTPUT
CABLE(S) FROM THE EXCITER FILTER(S).

3. * CONNECT THE STANDARD EXCITER OUTPUT STANDARD MODELS YES
CABLE TO AN RF VOLTMETER OR TOA WIDE--SPACED

SLN6083A 50-OHM RF PROBE & ADAPTER
POSSIBLE TROUBLE IN CABLE. MOVE THE RF VOLTMETER

3. 1ST OR 2ND AMPLIFIER CABLE FROM J300. 5. SET THE RF SIGNAL GENERATOR TO

PROBE & ADAPTER CABLE, AT THE EXCITER OUTPUT
POSSIBLE TROUBLE IN OR USE AN RF VOLTMETER.

LESS THAN 1. OFFSET OSCILLATOR
TABLE I 2 OSCILLATOR BUFFER

OSCILLATOR AMPLIFIER

THIS CHART.

YES
TABLE I

FOR TESTING. BE SURE ALL CONNECTIONS TO THE EXCITER ARE PROPERLY SECTION.
MADE AND THAT THE EXCITER BOARD MOUNTING SCREWS ARE SECURELY
TIGHTENED.

2. BE SURE THE EXCITER IS PROPERLY ALIGNED. REFER TO THE PROCEDURE EXCITER STAGE GAIN TESTING PROCEDURE
IN THE ADJUSTMENTS SECTION OF THIS MANUAL RECONNECT THE EXCITER

TO SUPPLY AT LEAST THE AMOUNT OF CURRENT SPECIFIED FOR YOUR ADJACENT TO IT, AND FROM TP301 TO THE GROUND PLATING IMMEDIATELY ADJACENT TO IT.
RADIO MODEL. KEY THE TRANSMITTER. THESE GROUND JUMPERS MUST BE KEPT AS SHORT AS POSSIBLE.

5. USING A TEK37 ADAPTER CABLE, CONNECT THE PORTABLE TEST SET TO THE 4 SET THE SIGNAL GENERATOR TO THE TRANSMIT FREQUENCY, USING A FREQUENCY COUNTER.

A. FUNCTION SWITCH TO XMIT 50-OHM RF PROBE AND ADAPTER THE CIRCUITRY OF 0306 (0405) IS MALFUNCTIONING. IF THE METER READING iS 0.55 VOLTS OR GREATER,
B METER SWITCH TO OFF Qa06 (0404) OR AN ASSOCIATED COMPONENT IS DEFECTIVE.

IN 406-420 MHz EXCITERS, THE COMPONENT REFERENCE NUMBERS

CHANNELS, ONLY THE COMPONENTS IN THOSE CIRCUITS NEED BE CHECKED. 80 mv?

OFFSET OSCILLATOR AND EEPS-15948-O

KEY THE TRANSMITTER MOTOROLA S1063A DC MULTIMETER WITH MODELS

1. RECEIVER INJECTION 4, CONNECT AN RF SIGNAL GENERATOR TO THE TO THE EXCITER OUTPUT
2. EXCITER MIXER c NPU EXCITER INPUT AT J300. CABLE.

Is 4. EXCITER FILTER CHECK THE RF VOLTAGE WITHIN 0.1 MHz OF THE TRANSMIT
GO TO THE LOW-LEVEL AMPLIFIER Is METER 4 READING 5. IST LOW-LEVEL AMPLIFIER ON THE CABLE PLUG. USE IS THE RF FREQUENCY, USING A FREQUENCY
TROUBLESHOOTING PROCEDURE METER 5 READING GREATER OR LESS THAN AMOTOROLA $1063A DC VOLTAGE AT THE YES METER OR FREQUENCY COUNTER
iN THE LOW-LEVEL AND POWER AT LEAST 15 uA? THAT SPECIFIED GREATER MULTIMETER WITH EXCITER CABLE PLUG AT LEAST 6, SET THE SIGNAL GENERATOR OUTPUT

CHECK VOLTAGE GAINS
CHECK RECEIVER INJECTION

ARE DC IS DC VOLTAGES ON
AND INJECTION FILTER

ISOLATE CAUSE OF LOW NO VOLTAGES AS THE RF VOLTMETER Q305, 0306, 0307 (0404, 0405 (0404, 0405, AND 0408)

TABLE If? 250 mV? OF THE VALUES GIVEN ON EXCITER STAGE GAIN

MINIMUM EXCITER METER READINGS REMOVE THE LOW-LEVEL

CONNECT AN OSCILLOSCOPE TO
TROUBLESHOOTING AMPLIFIER MODULE. REFER ISOLATE AND REPLACE

TEST SET TEST SET

SWITCH SWITCH AND METER 406- 450-512
420 MHzPOSITION SWITCH POSITION MHz MHz 450-512 MHz

10-40 10-40 WIDE-SPACED CHANNEL STANDARD CHANNEL
A-OFF EXCITER OUTPUT EXCITER OUTPUT

17 WIDE-SPACED CHANNELA-ON (NOTE 2) OFFSET OSCILLATOR OUTPUT

B-OFF 15 15 FIRST STAGE OF LOW-LEVEL AMPLIFIER

REMOVAL PROCEDURE IN THE MALFUNCTIONING STAGE.
€R301 (CR401).

SET UP THE EXCITER AS FOLLOWS FOR GAIN TESTS".
0302 (0401), & ASSOCIATED OSCILLATOR

4, CONNECT THE RADIO TO A 13.5 VOLT DC POWER SOURCE THAT IS ABLE 3. SOLDER A JUMPER FROM THE TAP ON L301 (1401) TO THE GROUND PLATING IMMEDIATELY

THE SHIELD OF THE 50-OHM CABLE SHOULD BE SOLDERED TO THE

BUFFER Q303 (0402) METER PANEL IS USED. CONNECT THE WHITE "METERING" PLUG TO THE EXCITER BOARD JACK(S). USE AN RF VOLT~

GENERATOR FROM THE EXCITER BOARD. REPLACE THE EXCITER INPUT AND OUTPUT CABLES.
IS THE

RF VOLTAGE AT TABLE IT TROUBLESHOOTING PROCEDURE.

APPROXIMATELY 0.24 V? 8 REFER TO THE 406-420 MHz EXCITER OR 450-512 MHz EXCITER SCHEMATIC FILTER AS DESCRIBED THE RF VOLT-

NOTE SECTION OF THIS MANUAL. LEAST 80 mv?
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FOLLOW

400 TO 499 = WIDE--SPACED CHANNEL CIRCUITS AT THE EXCITER FILTER EXCITER OUTPUT FILTER

1. LOCATE FAULTY OR
ARE

THE FOLLOWING RF CHECK THE OFFSET THE SUM OF THE IMPROPER CHANNEL
PRFSFNT

& ASSOCIATED COMPONENTS. COLLECTOR 1.27V OUTPUT FILTER FREQUENCIES WITH EQUAL THE SELECTED TRANSMIT CRYSTAL AND CIRCUITRY.

BASE: 0.13 V PROGRAMMING JUMPERS.

GO TO LOW-LEVEL
OSCILLATOR AMPLIFIER AMPLIFIER TROUBLE-
OK SHOOTING PROCEDURE

IN LOW-LEVEL AND
POWER AMPLIFIER
SERVICING SECTION.
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EXCITER TROUBLESHOOTING CHART
BE SURE THE TEST SET-UP
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SHOOTING PREREQUISITES
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TABLE I
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TROUBLESHOOTING PREREQUISITES:
1. BE SURE THE EXCITER IS OPERATING PROPERLY.
2. BE SURE THE TRANSMITTER IS NOT KEYED. TURN THE POWER

CONTROL FULLY COUNTERCLOCKWISE,
3. CONNECT MOTOROLA PORTABLE TEST SET (TEK--37) OR

MOTOROLA METER PANEL (TEK--5) TO THE POWER AMPLIFIER
METERING BOARD.

4. fF A UHF RATED THRU-LINE WATTMETER WITH A LOW POWER
ELEMENT (2.5W--ST 1050 OR 5W~ST1051) IS AVAILABLE,FOLLOW
SEQUENTIALLY THE STEPS GIVEN BELOW. IF A UHF RATED THRU-
LINE WATTMETER WITH LOW POWER ELEMENT IS NOT AVAILABLE,
OMIT STEPS 5 AND 6 AND GO DIRECTLY TO STEP 7.

NOTE
THE RF POWER OF THE LOW LEVEL AMPLIFIER
IS MEASURED DIRECTLY AT THE OUTPUT CONNECTOR
RATHER THAN THE OUTPUT ON THE ANTENNA
SWITCHING NETWORK AS DESCRIBED IN THE INSTRUC-
TION MANUAL. THE OUTPUT OF THE ANTENNA SWITCHING
NETWORK IS 20% LOWER THAN THE POWER MEASURED
AT THE OUTPUT OF THE LOW LEVEL AMPLIFIER.

5. DISCONNECT THE RF CONNECTOR FROM THE OUTPUT PHONO
CONNECTOR ON THE LOW LEVEL AMPLIFIER.

6. CONNECT THE WATTMETER TO THE LOW LEVEL AMPLIFIER OUTPUT
CONNECTOR. THE WATTMETER MUST BE TERMINATED IN A 50 OHM
DUMMY LOAD.

7. KEY THE TRANSMITTER.

VISUALLY INSPECT CLASS A
AMPLIFIER(BROKEN CROSSOVER
WIRES, LOOSE COAX INPUT CABLE
CRACKED MICROSTRIP)

NOTE 101

CHECK CONNECTION OF
THE BLK, YEL, GRN WIRES
TO THE MAIN INTERCON-
NECT BOARD

REPEAT THE
ALIGNMENT PROCEDURE
FOR EXCITER

REPAIR CAUSE OF
DISCONTINUITY (CONNEC-
TOR, COMBINER NETWORK)
IF NOT POSSIBLE, REPLACE
CLASS A STAGE

CONTINUITY (R = 0)
FROM CONNECTOR ON THE
BOTTOM OF THE MODULE TO

COAXIAL INPUT
ON MICROSTRIP

NOTE 106

ISOLATE CAUSE
FOR LOSS OF OC
(CHECK FEEOCHOKE)

OC VOLTAGE
PRESENT AT
COLLECTOR OF
uout

Low Level Amplifier
Troubleshooting Chart
Motorola No. DEPS-17486-A
4/27/77-UP

5-40

CHECK OC
VOLTAGES PRESENT ON
Q501 COLLECTOR (7-9 V)

BASE (1.9 V)THIS CHART

NOTE 105,

NO

EMITTER (1.2 V)

CHECK METERING DIODE &
RESISTOR. BE SURE FEED-
CHOKES ARE POSITIONED
AS SHOWN ON PHOTOS.
RECHECK POUT OR P.A, M1
EXCITER M5. IF READINGS
LESS THAN SPECS, REPLACE
CLASS A STAGE

START

BE SURE THE TEST SET-
UP CONFORMS TO THE
TROUBLESHOOTING
PREREQUISITES ON
THIS CHART,

POUT AT LEAST
1W (PA. M1
= 15)

EXCITER M5
READING AT
LEAST 15

LOW LEVEL
AMPLIFIER
OKAY

YES

NO

DC VOLTAGE
PRESENT AT
COLLECTOR
0502

CHECK DC
VOLTAGE PRESENT
ON 0502
COLLECTOR (7-9 V}

BASE (1.4 V)

ISOLATE CAUSE
FOR LOSS OF DC VOLTAGE
(CHECK FEEDCHOKE)

VISUALLY INSPECT CLASS C
AMPLIFIER (BROKEN CROSSOVER
WIRES, CRACKED MICROSTRIP}
CHECK THE CONNECTION OF
BLK WIRE TO MAIN INTER-
CONNECT BOARD.

NOTE 101

GO BACK TO

0502 THIS CHART

NOTE 105

A+ VOLTAGE
PRESENT ON COLLECTORS
OF 02503, Q504

CHECK FEEDCHOKES,
RED WIRE TO PA
METERING BOARD
CONNECTION

DC COLLECTOR
CURRENT OF 0503
AT LEAST
180 mA

REPLACE
Q503

DC COLLECTOR
CURRENT OF 0504

= 15)

POUT AT LEAST
1W (P.A, M1

AT LEAST
280 mA

LOW LEVEL Pout AT LEAST

NOTE 103

CHECK OUTPUT CONNECTOR
& OUTPUT CAPACITOR
CONNECTION TO THE MICRO-
STRIP, RECHECK PoOR M1
READING. iF READING LESS
THAN SPECS REPLACE
CLASS C STAGE

DEPS~ 17486- A

101.

102,

103.
104,

105.

106.

NO

NOTES:
IF MICROSTRIP IS CRACKED, ORDER ANEW MICROSTRIP &
REBUILD THE STAGE OR REPLACE THE COMPLETE LOW LEVEL
AMPLIFIER MODULE,
TO MEASURE COLLECTOR CURRENT OF 0503 OR Q604:
A) DISCONNECT FEEDCHOKE FROM THE FEEDTHROUGH

CONNECTED TO THE RED WIRE
B) CONNECT THE POSITIVE LEAD QF A mA METER TO

THE FEEDTHROUGH
C) CONNECT THE NEGATIVE LEAD OF THE mA METER

TO THE FEEDCHOKE
UNSCREW THE NUT BEFORE REMOVING 0504.
WIDE~-SPACE LOW LEVEL AMPLIFIER HAS TWO PHONO
CONNECTORS.
WHEN REPLACING 0501 OR 0502, APPLY HEATSINK TO
TRANSISTOR LEADS.
TO REPLACE COMBINER NETWORK, REMOVE PLASTIC
MICROSTRIP HOLDER AS DESCRIBED IN THE LOW LEVEL
AMPLIFIER REPAIR PROCEDURE,

REPLACE START ONNO YES YES NO

EMIT (1.3V

NO YES

NO
CHECK

NO

YES
NOTE 104

YES NOTE 102

LOW LEVEL
AMPLIFIER
OKAY

NO YES

YES

YES wa" " NOTE 102

AMPLIFIER 1 W (P.AM 1 = REPLACEYES NO

OKAY 15) 0504
GO BACK TO M5 READING REPLACEYES NO
START ON AT LEAST 15 Q501

NO

YES



PORTABLE TEST SET AUDIO OSCILLATOR

XMTR POSITION

XMTR ON
PUSHBUTTON

030

"VIBRASENDER" AC VOLTMETER
RESONANT REED

ADAPTER CABLERADIO SET
METERING PLUG

(WHITE)

ANTENNA

CONTROL PLUG
(RED) : CONTROL

HEAD

FREQUENCY COUNTER /
DEVIATION METER

FREQ SELECTOR
(MULTI-FREQ ONLY}

© ©

POWER NOTESUPPLY USE ONLY RECOMMENDED TYPE BENCH
BEPS-9484-B

POWER SUPPLY. SEE TABLE OF RECOM-
MENDED TEST EQUIPMENT IN MAINTEN-
ANCE SECTION,

Figure 9.
Deviation Measurement Test Equipment Set-Up

alignment before starting a more detailed b. Troubleshooting
troubleshooting procedure. Look for loose,
burned, or damaged components, and for dam- (1) Visual Checks.
aged circuit board plating. Be sure all of the
exciter board mounting screws are properly Visually check for obvious physical de-
tightened. When the "obvious" problems re- fects such as broken leads, cracked microstrips,

necessary, follow the troubleshooting procedure troubleshooting steps are taken.
given on the exciter troubleshooting chart to

Cracked microstrips can often be

11. LOW-LEVEL AMPLIFIER found by sliding the tip of a model-

vealed by this inspection have been corrected, and broken or disconnected components. These
repeat the exciter performance tests and, if defects should be corrected before any other

NOTEisolate the defective stage and component,

ing knife blade or some other sharp
object along the surface of the cer-
amic substrate. Usually, a notice-
able "bump" will be felt as the
sharp object passes over the
crack in the microstrip.

a. Introduction

This section provides troubleshooting and
repair procedures for the transmitter low level
amplifier. It is assumed that preliminary tests

localized the trouble to this section of the
(2) Voltage Checks

Check for At, A-, and keyed 9.6 V at

have
radio.

the feedthrough connections.
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alignment before starting a more detailed b. Troubleshooting
troubleshooting procedure. Look for loose,

(1)burned, or damaged components, and for dam- Visual Checks
aged circuit board plating. Be sure all of the
exciter board mounting screws are properly Visually check for obvious physical de-
tightened. When the "obvious'' problems re- fects such as broken leads, cracked microstrips,
vealed by this inspection have been corrected, and broken or disconnected components. These
peat the exciter performance tests and, if defects should be corrected before any other

necessary, follow the troubleshooting procedure troubleshooting steps are taken.
given on the exciter troubleshooting chart to
isolate the defective stage and component, NOTE

Cracked microstrips can often be

11. LOW-LEVEL AMPLIFIER found by sliding the tip of a model
ing knife blade or some other sharp

a. Introduction object along the surface of the
amic substrate. Usually, a notice-

hesstion provides troubleshooting and able ''bump'" will be felt as the

cedures for the transmitter low level harp object passes over the
repair pr
amplifier. It is assumed that preliminary tests crack in the microstrip.
have localized the trouble to this section of the
radio. (2) Voltage Checks

Check for At, A-, and keyed 9.6 V at
the feedthrough connections.



CAUTION
Due to the voltage requirements
of the NPN transistors in the
Class C stage, all ttground plat-
ing't is at A- potential and is "hot"
with respect to chassis ground in
positive ground vehicles. Caution
must be used to prevent connection
of ground plating on the Class C
stage to chassis ground, either
directly or by use of test equip-
ment ground lead. When trouble-
shooting the low level amplifier

+

the ac line ground lead.

(3) Troubleshooting Chart

If visual and voltage checks do not re-
veal the cause of subnormal performance, the
procedure given on the low-level amplifier
troubleshooting chart will help you to isolate
the defective component.

c. Repair Procedure

(1) Low-Level Amplifier Module Removal

To remove the low-level amplifier mod-
ule from the radio chassis, use the following
procedure:

(a) Disconnect the rf output connector
and the three push-pin leads (black, yellow and
green) from the control board. Refer to Figure 10.

ROM CONTROL BOARDRF OUTPUT

DISCONNECT
RF OUTPUT

ba

FAEPS-15956-O

Figure 10. Low Level
Amplifier Lead Removal

5-42

(b) Remove the PA metering board
mounting screws and lift the circuit board up.
Disconnect the red lead from the push-pin on the
PA metering board as shown in Figure 10.

(c) Refer to Figure 11. Remove the
three low-level amplifier module mounting screws.
Remove the module by gently working it from side
to side while pulling upward. Be careful not to
damage the coaxial connectors on the bottom of
the module.

(2) Component Identification

Refer to Figures 12 through 15 to iden-
tify the component parts of the low-level ampli-
fier module.

in a positive ground vehicle and
using ac operated test equipment
the amplifier ground Lead must
not be electrically connected

(3) Class A StageReplacement

To replace the Class A stage, remove
the Low level amplifier from the radio and pro-
ceed as follows:

Step 1. Disconnect the input coaxial cable from
the amplifier.

Step 2. Disconnect L502 and L501 from the
Class A stage.

Step 3. Disconnect the two straps connecting
the two microstrips.

Step 4. Disconnect the strap between the Class
A stage and the low level amplifier bracket.

DISCONNECT LEADS

LOW-LEVEL ONNECTO
MPLIFIE

~PA METERING
BOARD

Figure ll. Low Level
Amplifier Module Mounting Screw Location

B
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(b) Remove the PA metering board
mounting screws and lift the circuit board up.
Disconnect the red lead from the push-pin on the
PA metering board as shown in Figure 10.

(c) Refer to Figure 11. Remove the
three low-level amplifier module mounting screws.
Remove the module by gently working it from side
to side while pulling upward. Be careful not to
damage the coaxial connectors on the bottom of
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(2) Component Identification
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tify the component parts of the low-level ampli-
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in a positive ground vehicle and
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the amplifier ground Lead must
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To replace the Class A stage, remove
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Step 1. Disconnect the input coaxial cable from
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Step 2. Disconnect L502 and L501 from the
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Step 3. Disconnect the two straps connecting
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Step 4. Disconnect the strap between the Class
A stage and the low level amplifier bracket.
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Figure 14.
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NOTE
Use a modeling knife or long~nose
pliers for lifting each strap while
applying heat with a low wattage
(50 watt maximum) soldering iron.
Be sure the solder is melted be-
fore lifting the strap.

Step 5. Remove the Class A stage from the
plastic microstrip holder.

NOTE
A replacement Class A amplifier
includes all parts shown in
Figure 13. To order a complete
class A amplifier stage, use the
part number given in the non-
referenced parts section of the
low-level amplifier parts list.

Step 6. Replace the stage by inserting the mi-
crostrip into the plastic holder.

Step 7. Reconnect all components which were
disconnected in steps 1 through 4.

NOTE
Make sure that L501 and L502 are
repositioned as shown in Figures
12 and 14.

(4) Class C Stage Replacement

To replace the Class C stage, proceed
as follows:

Step 1. Unscrew the stud on the bottom of the
module.

Step 2, Remove Q504. SEE POWER TRANSIS-
TOR REMOVAL SECTION,

Step 3. Disconnect L501, L502, L507, and L509
from the microstrip.

Step 4. Disconnect C500 and R537 from the
Class C stage.
Step 5. Disconnect the strap between the Class
C stage and the low level amplifier bracket.

Step 6. Disconnect the strap between the Class
C stage and the feedethrough capacitor.
Step 7. Disconnect the two straps between the
two microstrips.
Step 8. Remove the Class C stage.

NOTE
The microstrip replacement kit
for the Class C stage for each
range is listed in the parts list
under non-referenced items.
The kit includes the crossover
wires, C516, C517, C518, C523,
and C524,

Step 9. Replace the stage by inserting the micro-
strip in the plastic holder.

Step 10. Reconnect all components which were
disconnected in steps 1 through 7.

NOTE
Make sure L501, L502, L507, and
L509 are repositioned as shown in
Figures 12 and 14.

CAUTION
When replacing Q504, tighten the
stud before soldering the leads of
the transistor. For complete de-
tails of power transistor removal
and replacement, refer to the in-
structions given later in this low~
level amplifier section.

(5) Combiner Network Replacement

Combiner networks are installed in wide-
spaced low level amplifiers only (TLE8071A,
TLE8073A, TLE8074A, and TLE8075A). The
combiner network is mounted under the plastic
microstrip holder. Replace the combiner net-
work as follows:

Step 1. Disconnect the input cable from the
Class A stage.

Step 2. Disconnect L501, L502, L507, L509 from
the microstrip.

Step 3. Disconnect the three ground straps be-
tween the microstrips and the low level amplifier
bracket.

Step 4. Disconnect C500 and R537 between the
Class C stage and the output connector.

Step 5. Unscrew the stud on the bottom of the
module.

Step 6. Remove the two Phillips head screws from
the bottom of the module.

Step 7. Slide out the plastic microstrip holder.

Step 8. Remove the combiner.

NOTE
The combiner network part
number is listed in the low
level amplifier parts list under
non-referenced items.

Step 9. Replace the combiner network.

Step 10. Slide in the plastic microstrip holder
and reconnect all of the components disconnected
in Steps 1 through 6.
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NOTE
Make sure L501, L502, L507, and
L509 are repositioned as shown
in Figures 12 and 15.

(6) Transistor Removal and Replacement

The following is a brief description of
the transistor removal and replacement technique
that should be used for the low-level amplifier.
For more detailed information and illustrations,
refer to the power amplifier transistor removal
and replacement procedure, see Figure 16.

Class C Stage Transistor Removal:

Step 1. Unsolder all component connections at
the points where the leads are soldered to the
microstrip.

Step 2. Remove chip capacitors connected be-
tween transistor leads.

Step 3. Remove the excess solder from the lead
area on the microstrip with a solder remover.

Step 4. Carefully lift each of the four leads us-
ing a modeling knife or long-nose pliers while
applying heat. Be sure the solder has melted
before trying to lift the lead.

Step 5. Remove the transistor mounting stud
on the bottom of the module (Q504 only).

Remove the transistor.
CAUTION

Chip capacitors must not be reused. Re-

Step 6.

placement chip capacitors are available
individually, by part number, or as part
of a kit (identified by raa PK number) that
includes a transistor and its associated
chip capacitors. The capacitor part
numbers and the PK kit numbers are list-
ed in the low-level amplifier parts list.

Class Stage Transistor Replacement

Step 1. Lightly pre-tin the underside of each
transistor lead.

Step 2. Place the transistor on the microstrip.
Position the device as shown in Figure 16.

Step 3. Carefully tighten the transistor mounting
stud (Q504 only).

Step 4. One atatime, solder each transistor
lead to the microstrip. Use care that the solder
doesn't bridge the leads or short either the base
or the collector to the microstrip ground plating.

Step 5. Install the chip capacitors between the
transistor leads (See Figure 16). Place each
chip capacitor as close to the transistor as pos-
sible. Reflow type soldering technique MUST be
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used and the soldering iron tip MUST NOT touch
the chip capacitor termination.

Step 6. Reconnect all Class C stage components.
C591 OUTPUT

CONNECTOR

c

t Q503
c

E M9737 E

a504
B C

C522 C509

AEPS 17712
SHOWN FROM COMPONENT SIDE

Figure 16,
Class C Amplifier Transistor Placement

Class A Stage Transistor Removal

CAUTION
Transistors in the Class A stage
can be damaged by excessive heat.
When a transistor is removed or re-
placed, its leads should be heat-
sinked with tweezers or long-nosed
pliers.

Step 1. Heat and carefully lift each of the tran-
sistor leads.

Step 2. Lift the transistor off the microstrip.

Class A Stage Transistor Replacement

Step 1. Place the transistor on the microstrip.
Position the device as shown in Figure 15.

Step 2. Carefully solder each transistor lead
to the microstrip. Be sure to heatsink each
lead with tweezers or long-nosed pliers.

12. POWERAMPLIFIER

a. Introduction

This section provides maintenance pro-
cedures for the transmitter power amplifier
circuits. It is assumed that preliminary tests
have already localized the trouble to these
sections of the radio.

NOTE
Make sure L501, L502, L507, and
L509 are repositioned as shown
in Figures 12 and 15.

(6) Transistor Removal and Replacement

The following is a brief description of
the transistor removal and replacement technique
that should be used for the low-level amplifier.
For more detailed information and illustrations,
refer to the power amplifier transistor removal
and replacement procedure, see Figure 16.

Class C Stage Transistor Removal:

Step 1. Unsolder all component connections at
the points where the leads are soldered to the
microstrip.

Step 2. Remove chip capacitors connected be-
tween transistor leads.

Step 3. Remove the excess solder from the lead
area on the microstrip with a solder remover.

Step 4. Carefully lift each of the four leads us-
ing a modeling knife or long-nose pliers while
applying heat. Be sure the solder has melted
before trying to lift the lead.

Step 5. Remove the transistor mounting stud
on the bottom of the module (Q504 only).

Remove the transistor.
CAUTION

Chip capacitors must not be reused. Re-

Step 6.

placement chip capacitors are available
individually, by part number, or as part
of a kit (identified by raa PK number) that
includes a transistor and its associated
chip capacitors. The capacitor part
numbers and the PK kit numbers are list-
ed in the low-level amplifier parts list.

Class Stage Transistor Replacement

Step 1. Lightly pre-tin the underside of each
transistor lead.

Step 2. Place the transistor on the microstrip.
Position the device as shown in Figure 16.

Step 3. Carefully tighten the transistor mounting
stud (Q504 only).

Step 4. One atatime, solder each transistor
lead to the microstrip. Use care that the solder
doesn't bridge the leads or short either the base
or the collector to the microstrip ground plating.

Step 5. Install the chip capacitors between the
transistor leads (See Figure 16). Place each
chip capacitor as close to the transistor as pos-
sible. Reflow type soldering technique MUST be
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used and the soldering iron tip MUST NOT touch
the chip capacitor termination.

Step 6. Reconnect all Class C stage components.
C591 OUTPUT

CONNECTOR

c

c
E M9737 E

a504
B

Q503

C522 C509

AEPS 17712
SHOWN FROM COMPONENT SIDE

Figure 16,
Class C Amplifier Transistor Placement

Class A Stage Transistor Removal

CAUTION
Transistors in the Class A stage
can be damaged by excessive heat.
When a transistor is removed or re-
placed, its leads should be heat-
sinked with tweezers or long-nosed
pliers.

Step 1. Heat and carefully lift each of the tran-
sistor leads.

Step 2. Lift the transistor off the microstrip.

Class A Stage Transistor Replacement

Step 1. Place the transistor on the microstrip.
Position the device as shown in Figure 15.

Step 2. Carefully solder each transistor lead
to the microstrip. Be sure to heatsink each
lead with tweezers or long-nosed pliers.

12. POWERAMPLIFIER

a. Introduction

This section provides maintenance pro-
cedures for the transmitter power amplifier
circuits. It is assumed that preliminary tests
have already localized the trouble to these
sections of the radio.



TROUBLESHOOTING PREREQUISITES:

1. CONNECT THE RADIO ANTENNA CONNECTOR TO A WATTMETER
THAT IS TERMINATED IN A 50-WATT DUMMY LOAD. BE SURE
THE WATTMETER AND DUMMY LOAD ARE RATED FOR UHF USE.

2. CONNECT THE RADIO TO A 13.5-VOLT DC POWER SUPPLY THAT
IS ABLE TO SUPPLY AT LEAST THE MAXIMUM TRANSMIT CUR-
RENT SPECIFIED FOR YOUR RADIO MODEL.

3. USING A TEK37 ADAPTER CABLE, CONNECT A MOTOROLA
PORTABLE TEST SET TO THE RADIO AS FOLLOWS:

A. CONNECT THE 20-PIN CONNECTOR OF THE ADAPTER CABLE
TO THE RECEPTACLE ON THE FRONT OF THE PORTABLE
TEST SET.

CONNECT THE ADAPTER CABLE RED "CONTROL" PLUG TO
THE RECEPTACLE ON THE CONTROL (INTERFACE) BOARD.

CONNECT THE ADAPTER CABLE WHITE "METERING" PLUG
TO THE PA METERING RECEPTACLE.

4 SET THE PORTABLE TEST SET SWITCHES AS FOLLOWS:

A.

B

c.

D

SET THE FUNCTION SWITCH TO THE XMTR POSITION.

SET THE METER SWITCH TO THE OFF POSITION.

SET THE ADAPTER CABLE REF SWITCH TO POSITION A.

SET THE ADAPTER CABLE 1 V - 100 mV SWITCH TO THE
100 mV POSITION. {F THE ADAPTER CABLE HAS NO SUCH

SWITCH, THE UNIT OPERATES AT 100 mV AT ALL TIMES.

SET THE TEST SET SELECTOR SWITCH AS REQUIRED BY THE
PROCEDURE.

5. REMOVE THE POWER CONTROL BOARD SHIELD AND TURN THE
DRIVE LIMIT CONTROL TO MINIMUM (FULLY COUNTERCLOCK--
WISE)

6. BE SURE ALL AC-OPERATED TEST EQUIPMENT IS ISOLATED FROM
AC L iNE GROUND,

7. EACH TIME THE POWER SF! CONTROL IS ADJUSTED, THE TRANS
MITTER MUST BE DE- KEYED AND AGAIN KEYED SO THAT THE
POWER CONTROL BOARD COMES OUT OF THE "SHUTBACK" CON-
DITION.

CAN
RATED POWER
OUTPUT BE
OBTAINED?

ISOLATE CAUSE OF IMPROPER
A+BUS VOLTAGE.

ADJUST THE POWER SET
CONTROL AND DRIVE LIMIT
CONTROL AS DESCRIBED IN
THE TRANSMITTER ALIGNMENT
PROCEDURE.

YES

START

BE SURE THE TEST SET-UP CONFORMS
TO THE TROUBLESHOOTING PRE-
REQUISITES SHOWN ON THIS CHART.

TURN ON THE RADIO. CHECK FOR
13.5 V DC SUPPLY VOLTAGE.

KEY THE TRANSMITTER,

LOW POWER OUTPUT

TRANSMITTER
PUT OUT RATED
POWER?

NO

NO POWER OUTPUT

IS
THE PA A+ BUS
VOLTAGE BETWEEN 12.0
AND 12.5 V?

iS A + PRESENT
AT ALL TRANSISTOR
COLLECTORS EXCEPT FOR
THE CONTROLLED
STAGE?

SLIGHTLY CLOCKWISE WHILE
WATCHING THE WATTMETER.

ADJUST THE POWER SET CONTROL
ON THE POWER CONTROL BOARD SET THE POWER SET CONTROL

TO ABOUT % TURN FROM
FULLY COUNTERCLOCKWISE.

DID THE
POWER SET CONTROL
ADJUSTMENT AFFECT
THE TRANSMITTER
OUTPUT POWER?

IS
METER 1 READING
AT LEAST 15 uA?

MEASURE ANTENNA NETWORK
TRANSMITTER LEG INSERTION

REPLACE THE ANTENNA
SWITCHING NETWORK

IN THE ANTENNA SWITCHING
NETWORK SERVICING SECTION.

LOSS. REFER TO THE PROCEDURE

MOVE THE TEST SET WHITE
"METERING" PLUG TO THE
METERING RECEPTACLE ON
THE EXCITER BOARD.

iS THE
ANTENNA NETWORK
INSERTION LOSS LESS
THAN 20%?

{Ss

EXCITER
METER 5
READING AT LEAST

FOLLOW THE EXCITER TOUCH-UP
ALIGNMENT PROCEDURE IN THE
ADJUSTMENT SECTION OF THE
MANUAL.

EXCITER OR FIRST STAGE OF
LOW-LEVEL AMPLIFIER
DEFECTIVE. GO TO EXCITER
TROUBLESHOOTING CHART.

DOES THE
TOUCH-UP ALIGNMENT
RAISE THE METER 5
READING TO AT LEAST

15 uA?

YES

PA TROUBLESHOOTING CHART

CAUTION
DUE TO THE VOLTAGE REQUIREMENTS OF NPN TRANSISTORS,
ALL "RF GROUND" PLATING !S AT A-, AND IS HOT WITH RE-
SPECT TO CHASSIS GROUND IN POSITIVE-GROUND VEHICLES.
BECAUSE OF THIS, CAUTION SHOULD BE USED TO PREVENT
CONNECTION OF "GROUND" PLATING ON THE POWER AM-
PLIFIER TO CHASSIS GROUND, EITHER DIRECTLY OR BY THE
USE OF TEST EQUIPMENT GROUND LEADS. IF AC-OPERATED
TEST EQUIPMENT IS USED, THE GROUND LEAD MUST NOT BE
ELECTRICALLY CONNECTED TO AC-LINE GROUND.

ISOLATE REASON FOR
LOSS OF A+.

TURN POWER SET
CONTROL FULLY C.W.

WITH A VOM, MEASURE
COLLECTOR OF 0506 WITH

TABLE I

MINIMUM PA METER READINGS

ADAPTER CABLETEST SET REFERENCE RADIO MINIMUMSELECTOR
SWITCH SWITCH AND TEST SET METER CIRCUIT METERED

SET METER-REV MODEL READING, vAPOSITION
SWITCH POSITION

AORB 1§ TOTAL DC CURRENT TO 3RD AND
OFF

ALL
(NOTE 1) 4TH LOW-LEVEL AMPLIFIER STAGES

10134
T44 20AORB PREDRIVER DC CURRENTOFF T54 15

T74 25

134 NOT USED

AORB T44 NOT USED
DRIVER DC CURRENTOFF T54 15

174 25

WHEN XMTR IS
KEYED, FREADING VOLTAGE DIFFERENCE BETWEEN A+AORB

OFF ALL SHOULD DECREASE AND VOLTAGE AT CONTROLLED
BUT BE AT LEAST STAGE.
5uA.

1

2

3

DOES

PA OK YES THE
5

NOTES:
1. OPEN METERING RESISTOR WILL CAUSE METER TO PIN AT MAXIMUM.

NO NO

YES YES

RESPECT TO KEYED A-

CONNECT THE LOW-LEVEL
AMPLIFIER OUTPUT TO THE
ANTENNA SWITCHING NETWORK,
USING CABLE FROM PK700A

MOMENTARILY
KEY TRANSMITTER.

CABLE KIT. REFER TO LOW--
LEVEL AND POWER AMPLIFIER
SERVICING TEXT.

KEY THE TRANSMITTER.

DOES 0506 FOLLOW THE INTERSTAGE

TO AT LEAST AMPLIFIER SERVICING
300 mv? TEXT.

NO

REFER TO POWER CONTROL
BOARD TROUBLESHOOTING
PROCEDURE

IS
THE LOW-LEVEL
AMPLIFIER OUTPUT LOW-LEVEL AMPLIFIER

OK

CHECK THE LOW-LEVEL
AMPLIFIER FOR LOOSE OR
SHORTED POWER AND
SIGNAL CABLE CONNEC-
TIONS.

GO BACK TO

START on
THIS CHART

KEY THE TRANSMITTER.

iS
THE LOW-LEVEL
AMPLIFIER OUTPUT
AT LEAST 0.8 W?

YES

REPLACE LOW-LEVEL
AMPLIFIER MODULE

PERFORM THE FOLLOWING
STEPS BEFORE THE RADIO IS
RETURNED TO SERVICE:COLLECTOR VOLTAGE TESTING PROCEDURE IN THEYES
1, REMOVE THE NO POWER

PROTECT DEFEAT JUMPER
FROM ACROSS C611 ON
THE POWER CONTROL
BOARD.

2. SET THE POWER SET AND
DRIVE LIMIT CONTROLS
AS DESCRIBED IN THE
POWER AMPLIFIER ALIGN-
MENT PROCEDURE.

PA OK YES YES MOMENTARILY INCREASE LOW-LEVEL AND POWER

NO NO NO

NO YES YES YES
AT LEAST

15 uA? 0.8 W?

NO NO

NO

EEPS-15950-0NO

Power Amplifier Troubleshooting Chart
Motorola No. IEEPS-15950-O
11/8/76-UP
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TROUBLESHOOTING PREREQUISITES:

1. CONNECT THE RADIO ANTENNA CONNECTOR TO A WATTMETER
THAT IS TERMINATED IN A 50-WATT DUMMY LOAD. BE SURE
THE WATTMETER AND DUMMY LOAD ARE RATED FOR UHF USE.

2. CONNECT THE RADIO TO A 13.5-VOLT DC POWER SUPPLY THAT
IS ABLE TO SUPPLY AT LEAST THE MAXIMUM TRANSMIT CUR-
RENT SPECIFIED FOR YOUR RADIO MODEL.

3. USING A TEK37 ADAPTER CABLE, CONNECT A MOTOROLA
PORTABLE TEST SET TO THE RADIO AS FOLLOWS:

A. CONNECT THE 20-PIN CONNECTOR OF THE ADAPTER CABLE
TO THE RECEPTACLE ON THE FRONT OF THE PORTABLE
TEST SET.

CONNECT THE ADAPTER CABLE RED "CONTROL" PLUG TO
THE RECEPTACLE ON THE CONTROL (INTERFACE) BOARD.

CONNECT THE ADAPTER CABLE WHITE "METERING" PLUG
TO THE PA METERING RECEPTACLE.

4 SET THE PORTABLE TEST SET SWITCHES AS FOLLOWS:

A.

B

c.

D

SET THE FUNCTION SWITCH TO THE XMTR POSITION.

SET THE METER SWITCH TO THE OFF POSITION.

SET THE ADAPTER CABLE REF SWITCH TO POSITION A.

SET THE ADAPTER CABLE 1 V - 100 mV SWITCH TO THE
100 mV POSITION. {F THE ADAPTER CABLE HAS NO SUCH

SWITCH, THE UNIT OPERATES AT 100 mV AT ALL TIMES.

SET THE TEST SET SELECTOR SWITCH AS REQUIRED BY THE
PROCEDURE.

5. REMOVE THE POWER CONTROL BOARD SHIELD AND TURN THE
DRIVE LIMIT CONTROL TO MINIMUM (FULLY COUNTERCLOCK--
WISE)

6. BE SURE ALL AC-OPERATED TEST EQUIPMENT IS ISOLATED FROM
AC L iNE GROUND,

7. EACH TIME THE POWER SF! CONTROL IS ADJUSTED, THE TRANS
MITTER MUST BE DE- KEYED AND AGAIN KEYED SO THAT THE
POWER CONTROL BOARD COMES OUT OF THE "SHUTBACK" CON-
DITION.

CAN
RATED POWER
OUTPUT BE
OBTAINED?

ISOLATE CAUSE OF IMPROPER
A+BUS VOLTAGE.

ADJUST THE POWER SET
CONTROL AND DRIVE LIMIT
CONTROL AS DESCRIBED IN
THE TRANSMITTER ALIGNMENT
PROCEDURE.

YES

START

BE SURE THE TEST SET-UP CONFORMS
TO THE TROUBLESHOOTING PRE-
REQUISITES SHOWN ON THIS CHART.

TURN ON THE RADIO. CHECK FOR
13.5 V DC SUPPLY VOLTAGE.

KEY THE TRANSMITTER,

LOW POWER OUTPUT

TRANSMITTER
PUT OUT RATED
POWER?

NO

NO POWER OUTPUT

IS
THE PA A+ BUS
VOLTAGE BETWEEN 12.0
AND 12.5 V?

iS A + PRESENT
AT ALL TRANSISTOR
COLLECTORS EXCEPT FOR
THE CONTROLLED
STAGE?

SLIGHTLY CLOCKWISE WHILE
WATCHING THE WATTMETER.

ADJUST THE POWER SET CONTROL
ON THE POWER CONTROL BOARD SET THE POWER SET CONTROL

TO ABOUT % TURN FROM
FULLY COUNTERCLOCKWISE.

DID THE
POWER SET CONTROL
ADJUSTMENT AFFECT
THE TRANSMITTER
OUTPUT POWER?

IS
METER 1 READING
AT LEAST 15 uA?

MEASURE ANTENNA NETWORK
TRANSMITTER LEG INSERTION

REPLACE THE ANTENNA
SWITCHING NETWORK

IN THE ANTENNA SWITCHING
NETWORK SERVICING SECTION.

LOSS. REFER TO THE PROCEDURE

MOVE THE TEST SET WHITE
"METERING" PLUG TO THE
METERING RECEPTACLE ON
THE EXCITER BOARD.

iS THE
ANTENNA NETWORK
INSERTION LOSS LESS
THAN 20%?

{Ss

EXCITER
METER 5
READING AT LEAST

FOLLOW THE EXCITER TOUCH-UP
ALIGNMENT PROCEDURE IN THE
ADJUSTMENT SECTION OF THE
MANUAL.

EXCITER OR FIRST STAGE OF
LOW-LEVEL AMPLIFIER
DEFECTIVE. GO TO EXCITER
TROUBLESHOOTING CHART.

DOES THE
TOUCH-UP ALIGNMENT
RAISE THE METER 5
READING TO AT LEAST

15 uA?

YES

PA TROUBLESHOOTING CHART

CAUTION
DUE TO THE VOLTAGE REQUIREMENTS OF NPN TRANSISTORS,
ALL "RF GROUND" PLATING !S AT A-, AND IS HOT WITH RE-
SPECT TO CHASSIS GROUND IN POSITIVE-GROUND VEHICLES.
BECAUSE OF THIS, CAUTION SHOULD BE USED TO PREVENT
CONNECTION OF "GROUND" PLATING ON THE POWER AM-
PLIFIER TO CHASSIS GROUND, EITHER DIRECTLY OR BY THE
USE OF TEST EQUIPMENT GROUND LEADS. IF AC-OPERATED
TEST EQUIPMENT IS USED, THE GROUND LEAD MUST NOT BE
ELECTRICALLY CONNECTED TO AC-LINE GROUND.

ISOLATE REASON FOR
LOSS OF A+.

TURN POWER SET
CONTROL FULLY C.W.

WITH A VOM, MEASURE
COLLECTOR OF 0506 WITH

TABLE I

MINIMUM PA METER READINGS

ADAPTER CABLETEST SET REFERENCE RADIO MINIMUMSELECTOR
SWITCH SWITCH AND TEST SET METER CIRCUIT METERED

SET METER-REV MODEL READING, vAPOSITION
SWITCH POSITION

AORB 1§ TOTAL DC CURRENT TO 3RD AND
OFF

ALL
(NOTE 1) 4TH LOW-LEVEL AMPLIFIER STAGES

10134
T44 20AORB PREDRIVER DC CURRENTOFF T54 15

T74 25

134 NOT USED

AORB T44 NOT USED
DRIVER DC CURRENTOFF T54 15

174 25

WHEN XMTR IS
KEYED, FREADING VOLTAGE DIFFERENCE BETWEEN A+AORB

OFF ALL SHOULD DECREASE AND VOLTAGE AT CONTROLLED
BUT BE AT LEAST STAGE.
5uA.

1

2

3

DOES

PA OK YES THE
5

NOTES:
1. OPEN METERING RESISTOR WILL CAUSE METER TO PIN AT MAXIMUM.

NO NO

YES YES

RESPECT TO KEYED A-

CONNECT THE LOW-LEVEL
AMPLIFIER OUTPUT TO THE
ANTENNA SWITCHING NETWORK,
USING CABLE FROM PK700A

MOMENTARILY
KEY TRANSMITTER.

CABLE KIT. REFER TO LOW--
LEVEL AND POWER AMPLIFIER
SERVICING TEXT.

KEY THE TRANSMITTER.

DOES 0506 FOLLOW THE INTERSTAGE

TO AT LEAST AMPLIFIER SERVICING
300 mv? TEXT.

NO

REFER TO POWER CONTROL
BOARD TROUBLESHOOTING
PROCEDURE

IS
THE LOW-LEVEL
AMPLIFIER OUTPUT LOW-LEVEL AMPLIFIER

OK

CHECK THE LOW-LEVEL
AMPLIFIER FOR LOOSE OR
SHORTED POWER AND
SIGNAL CABLE CONNEC-
TIONS.

GO BACK TO

START on
THIS CHART

KEY THE TRANSMITTER.

iS
THE LOW-LEVEL
AMPLIFIER OUTPUT
AT LEAST 0.8 W?

YES

REPLACE LOW-LEVEL
AMPLIFIER MODULE

PERFORM THE FOLLOWING
STEPS BEFORE THE RADIO IS
RETURNED TO SERVICE:COLLECTOR VOLTAGE TESTING PROCEDURE IN THEYES
1, REMOVE THE NO POWER

PROTECT DEFEAT JUMPER
FROM ACROSS C611 ON
THE POWER CONTROL
BOARD.

2. SET THE POWER SET AND
DRIVE LIMIT CONTROLS
AS DESCRIBED IN THE
POWER AMPLIFIER ALIGN-
MENT PROCEDURE.

PA OK YES YES MOMENTARILY INCREASE LOW-LEVEL AND POWER

NO NO NO

NO YES YES YES
AT LEAST

15 uA? 0.8 W?

NO NO

NO
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CAUTION
The power amplifier stages must be
installed in a radio set for testing to
provide the necessary power, ground,
control, heat sinking, and signal con-
nections,

b. Performance Tests

The only performance test needed for the
power amplifier section of the radio is measure-
ment of the rf power output at the radio set
antenna connector. Before performing the
following test, be sure the exciter is operating
properly.

(1) Connect an rf wattmeter to the radio
set antenna connector, using an 8-inch or shorter
length of coaxial cable. Be sure the wattmeter
is rated for UHF use and that it is terminated in
a resistive 50-ohm dummy load,

(2) Key the transmitter and observe the
power output reading on the wattmeter.

(3) If necessary, adjust the POWER SET
control on the power control board until rated
transmitter power output is obtained. If rated
power output cannot be obtained, remove the
shield from the power control board and set
the Drive Limit control fully counterclockwise.
Replace the power control board shield, key
the transmitter, and again adjust the POWER
SET control for rated transmitter power output.

(4) Ifit was necessary to change the Drive
Limit control setting to obtain rated transmitter
output power, refer to the ADJUSTMENTS sec-
tion of this instruction manual for the Drive
Limit control adjustment procedure.

If the performance test indicates that the
power amplifier section of the radio set is not
functioning properly, go to the following trouble-
shooting section,

c. Troubleshooting

If a transmitter malfunction has been iso-
lated to the power amplifier circuits, the cause
of the malfunction can be found by using the
following procedures. Visual checks and oper-
ating voltage checks should be made before
more extensive troubleshooting is begun.

(1) Visual Checks

Visually check for obvious physical
defects, suchas broken leads, broken or
cracked microstrip boards, and broken or
disconnected components. These defects should
be corrected immediatcly. Then recheck the
power amplifier performance. If the power
amplifier fails the performance test, make
voltage checks next.
A

If the visual inspection reveals over-
heated components, do not replace the over-
heated parts until the cause of the overheating
has been found and corrected. Otherwise, the
new part may be damaged.

(2) Voltage Checks

Check for A+ and A- at the feedthrough
connections, and for proper voltages at the
collectors of each transistor. Certain defects
such as cracked microstrips, intermittent
leads, etc., may not be obvious to a visual
inspection.

NOTE
Cracked microstrips can often be
found by sliding the tip of Cca modeling
knife blade or some other sharp ob-
ject along the surface of the ceramic
substrate. Usually, a noticeable
"bump" will be felt as the sharp ob-
ject passes over the crack in the
microstrip.

(3) Isolating Defective Components
If the visual and voltage checks do not

reveal the cause of subnormal power amplifier
performance, refer to the power amplifier
troubleshooting chart, the interstage testing
procedure, and the driver and final amplifier
testing procedure. These sections provide
systematic troubleshooting methods to help you
isolate the defective power amplifier stage and
component.

d. Interstage Testing Procedure
During the troubleshooting procedure it is

sometimes desirable to determine the power
output of an individual transmitter stage with a
given input level. The following procedure can
be used to supplement a procedure using the
meter readings given on the power amplifier
troubleshooting chart.

If this procedure shows that a PA stage is
malfunctioning and must be repaired, refer to
the Power Amplifier Repair Procedures part
of this section of the instruction manual.

CAUTION
Due to the voltage requirements of NPN
Transistors, all "rf ground" plating is
at A-, and is hot with respect to chassis
ground in positive-ground vehicles.
Therefore, caution should be used to
prevent connection of ''ground" plating
on the power amplifier to chassis ground,
either directly or by the use of test
equipment ground leads. If ac-operated
test equipment is used, the ground lead
must not be electrically connected to
ac-line ground.
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CAUTION
DO NOT "SHORT-CUT! THE FOLLOWING
PROCEDURE. This procedure is designed
to avoid situations in which excessive
drive might be applied to the predriver
or driver stages. Excessive drive could
destroy the predriver or driver stages.
It is possible to safely begin stage gain
measurements at a lower power level
stage than the predriver if test set
metering indicates that one of these
lower power level stages is not oper-
ating properly. UNDER NO CIRCUM-
STANCES, however, should attempts
be made to ''short-cut" the following
procedure by checking the driver or
final PA stage without first checking
the output of the predriver stage.

(1) Be sure the transmitter is not keyed.
Turn the Drive Limit control fully counterclock-
wise (minimum drive limit).

(2) Check all PA transistors except for
those in the controlled stage for proper collector
operating voltages (+13.6 volts). The controlled
stage collector voltage cannot be checked until
later in this procedure,

(3) Turn the POWER SET control fully
counterclockwise (minimum power output).

(4) Connect a UHF-rated wattmeter to the
radio set antenna connector with an 8-inch or
shorter length of coaxial cable. The wattmeter
must be terminated in a 50-ohm resistive dum-
my load.

(5) Disconnect the transmitter output
coax cable connector from the antenna switching
network, using the special tool provided in the
alignment tool kit.

(6) Disconnect the rf connector from the
output jack on the low-level amplifier. Con-
nect the low-level amplifier output to the anten-
na switching network, using an adapter cable
from the PK700A Cable Kit,

(7) Key the transmitter and check the low-
level amplifier output. The wattmeter reading
should be at least 0, 8 watts,

(8) If the low-level amplifier power output
is low, connect a Motorola test set to the exciter
and check meter position 5, With the REF
switch on the TEK-37 test set adapter cable

set to B, the meter 5 reading should be at least
15 uA. If the meter 5 reading is low, the exciter
is defective. If the meter 5 reading is 15 uA
or greater, the low-level amplifier is bad. Re-
fer to the low-level amplifier part of this sec-
tion of the instruction manual for detailed low-
level amplifier troubleshooting and repair pro-
cedures.

(9) Disconnect the predriver output from
the driver stage input (75- and 100-watt models)
or the final amplifier input (25- and 45-watt
models),

(10) Using the proper cable from the PK700A
Cable Kit, connect the predriver output to the
antenna switching network, The shield of the
adapter cable should be soldered to the micro-
strip ground plating as close as possible to the
point where the cable center conductor is
soldered. Use a 50-watt soldering iron and
silver solder (1.4% silver, 36.1% lead, 62.5%
tin) as recommended in the Power Amplifier
Repair Procedures part of this section of the
manual. NEVER operate a PA stage without a
proper 50-ohm termination,

NOTE
If the proper adapter cable is not avail-
able, the output of the predriver stage
can be connected to an rf wattmeter
with a short (less than 8'') coaxial
cable. Be sure the wattmeter is rated
for use at UHF and is terminated ina
50-ohm resistive dummy load that is
rated for UHF. Home-made dummy
loads or radiating antennas are not

é for these tests.

If the predriver output is connected
directly toan rfwattmeter, theaccuracy
ofthemeasurementwill beaffected. Re-
member that because the antenna switch-
ing networkis not connected between the
stage outputand thewattmeter, the watt-
meter readingswill be about 15% greater
than those listed inthe PA stage power
output table in this procedure.

(11) Defeat the ''No Power" Protect circuit
on the power control board as follows:

CAUTION
It is assumed that at this point in the
procedure the interstage coupling to
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CAUTION (CONT'D)
the transmitter final amplifier section
has been disconnected to measure the
power output of one of the earlier PA
stages. In that case the following pro-
cedure is safe. IN NO CASE SHOULD
THIS PROCEDURE BE USED WHEN
DRIVE IS APPLIED TO THE TRANS-
MITTER FINAL AMPLIFIER STAGES.

(a) Disconnect the radio from the
power/control cable.

(b) Remove the shield from over the
power control board.

(c) Refer to the power control board
schematic diagram and circuit board detail.
Locate capacitor Céll.

(ad) Short the leads of C611 together,
using a short piece of jumper wire soldered to
the plating side of the circuit board. Be care-
ful to avoid shorting any other plating.

(e) Reconnect the power/control cable
and proceed with the troubleshooting procedure.

(12) Key the transmitter. Slowly increase
the predriver power output by turning the POW-
ER SET control clockwise while watching the
rf wattmeter. Set the predriver power output
to the level specified in the PA stage power
output table in this procedure. If the proper
predriver power output setting can be obtained,
go directly to step (3) of the Driver and Final
Amplifier Testing Procedure.

(13) lf the proper predriver power output
setting cannot be obtained, disconnect the con-
trolled stage output from the predriver input.
Disconnect the test cable from the predriver
output and connect it to the controlled stage out-
put.

(14) Key the transmitter and check the
controlled stage output power reading on the rf
wattmeter. If the controlled stage output power
is at least the value given in the PA stage power
output table, the predriver stage is defective.

(15) If the controlled stage power output is
low, check the controlled stage transistor col-
lector voltage with the POWER SET control set
fully clockwise. If the drive level from the
power control board is ok, the controlled stage
transistor collector voltage will be within one
volt of the de supply voltage.

(16) If the controlled stage transistor volt-
age is normal, but the stage power output is
low, the controlled stage is defective. It is
assumed that the low-level amplifier tests
earlier in this procedure have shown that the
low-level amplifier is operating properly.

(17) After all malfunctions have been found
and corrected and proper predriver power out-
put can be obtained, disconnect the test coaxial
cable and make sure all rf interstage connec-
tions are restored.

(18) Re-enable the ''No Power'' Protect
circuit on the power control board by removing
the jumper that was connected across Céll
earlier in this procedure. Be sure none of the
power control board plating is shorted. Re-
install the power control board shield,

(19) Reconnect the transmitter output coax
to the antenna switching network. Make sure
a properly-terminated rf wattmeter is connected
to the radio set antenna connector. The coaxial
cable between the radio set and the wattmeter
should be 8" or less in length.

(20) Key the transmitter. If adjusting the
POWER SET control allows rated power to be
obtained, do a complete POWER SET and Drive
Limit control adjustment procedure. Refer to
the ADJUSTMENTS section of this instruction
manual, If rated power cannot be obtained, go
on to the driver and final amplifier testing pro-
cedure.

e. Driver and Final Amplifier Testing
Procedures

It is assumed that before you begin the
following procedures you have determined that
the predriver, controlled stage, low-level amp-
lifier, and exciter are operating properly.

The driver and final amplifier stages may
have one, two, or four transistors. These
differing configurations require slightly differ-
ent troubleshooting techniques. The procedure
is therefore broken up according to the number
of transistors used in the stage.

All driver and final amplifier stages:

(1) Connect an rf wattmeter to the radio
set antenna connector, using an 8-inch or shorter
length of coaxial cable. Be sure the wattmeter
is terminated in a 50-ohm resistive load.
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PA STAGE POWER OUTPUT TABLE
(Minimum Values)

POWER OUTPUT, WATTS (NOTE 1)
LOW-LEVEL CONTROLLED

MODEL AMPLIFIER STAGE PRE-DRIVER DRIVER FINAL AMPLIFIER
406-420 MHz:
T44 0.8 4 16 NOT USED 45

4 16 35 100T74 (Note 2)
450-470 MHz:
T34 2 9 NOT USED 25
T44 0.8 4 16 NOT USED 45
T54 (Note 2) 2 9 25 75

4 100T74 16 35
470-512 MHz:
T34 1.6 7 NOT USED 19
T44 0.8 3 12 NOT USED 39
T54 1.6 7 20 59(Note 2)
T74 3 12 27 78

a

Note 1: These power levels take into account a 20% loss in the Antenna Switching Network.

Note 2: Exciter meter 5 reading must be at least 15 uA.

(2) Disconnect the predriver output con-
nection from the following stage. Connect the
predriver output to the input of the antenna
switching network, using an adapter cable from
a PK700A Cable Kit.

(3) Connect a Motorola test set to the
radio for Power Control Board metering.

(4) Key the transmitter. Adjust the
POWER SET control on the power control board
until exactly the predriver output level listed in
the PA stage power output table is obtained.
Observe the test set meter 5 reading. Write
down the reading for reference later in this
procedure, Turn the POWER SET control fully
counterclockwise.

(5) Disconnect the adapter cable from the
predriver output and reconnect the predriver
output to the driver or PA input.

Single-transistor stages:

(1) 25-watt power amplifier - Connect the
final amplifier output coaxial cable to the antenna
switching network input.

75-watt PA driver - Disconnect the
driver stage output from the final amplifier in-
put. Connect the driver output to the antenna
switching network input, using an adapter cable
from a PK700A cable kit.

(2) Key the transmitter and adjust the
POWER SET control for the same meter 5 read~-
ing recorded in step (4). If the stage power output
is significantly less than the value given in the
PA stage power output table, the stage is defec-
tive.

Two-transistor stages:

(1) 45-watt power amplifier - Connect the
final amplifier output cable to the antenna switch-
ing network input.

100-watt PA driver - Disconnect the
driver output from the final amplifier input.
Connect the driver input to the antenna switch-
ing network input, using an adapter cable from
a PK700A cable kit.

(2) Key the transmitter, adjust the POWER
SET control for the same meter 5 reading record-
ed previously in step (4), and observe the watt-
meter. Compare the wattmeter reading with the
value given in the PA stage power output table. If
the stage power output is less than 25% of the
value given in the PA stage power output table, it
is likely that both transistors are bad, If the
stage output is greater than 25% of the value inthe
PA stage gain table, but still below rated power,
it is probable that only one of the transistor is
defective. The following procedure is a quick
way to determine which transistor is bad: (Refer
to Figure 17).

a
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switching network, using an adapter cable from
a PK700A Cable Kit.

(3) Connect a Motorola test set to the
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(4) Key the transmitter. Adjust the
POWER SET control on the power control board
until exactly the predriver output level listed in
the PA stage power output table is obtained.
Observe the test set meter 5 reading. Write
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procedure, Turn the POWER SET control fully
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(5) Disconnect the adapter cable from the
predriver output and reconnect the predriver
output to the driver or PA input.

Single-transistor stages:

(1) 25-watt power amplifier - Connect the
final amplifier output coaxial cable to the antenna
switching network input.

75-watt PA driver - Disconnect the
driver stage output from the final amplifier in-
put. Connect the driver output to the antenna
switching network input, using an adapter cable
from a PK700A cable kit.

(2) Key the transmitter and adjust the
POWER SET control for the same meter 5 read~-
ing recorded in step (4). If the stage power output
is significantly less than the value given in the
PA stage power output table, the stage is defec-
tive.

Two-transistor stages:

(1) 45-watt power amplifier - Connect the
final amplifier output cable to the antenna switch-
ing network input.

100-watt PA driver - Disconnect the
driver output from the final amplifier input.
Connect the driver input to the antenna switch-
ing network input, using an adapter cable from
a PK700A cable kit.

(2) Key the transmitter, adjust the POWER
SET control for the same meter 5 reading record-
ed previously in step (4), and observe the watt-
meter. Compare the wattmeter reading with the
value given in the PA stage power output table. If
the stage power output is less than 25% of the
value given in the PA stage power output table, it
is likely that both transistors are bad, If the
stage output is greater than 25% of the value inthe
PA stage gain table, but still below rated power,
it is probable that only one of the transistor is
defective. The following procedure is a quick
way to determine which transistor is bad: (Refer
to Figure 17).

a
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Figure 17.
Capacitor Bridging Method of Testing PA Transistors

-- Trim the leads of a 10 pF NPO disc
ceramic capacitor to within 1/4-inch of the
capacitor body. As shown in Figure 10, a length
of shrinkable tubing over the capacitor body will
make handling easier.

-- One at a time, bridge each transistor
base-emitter junction with the 10 pF capacitor
while the transmitter is keyed. If the transistor
is good, the power output of the stage will drop
significantly (greater than 20%), If the tran-
sistor is bad, the stage power output will drop
only slightly.
Four-transistor stages:

(1) 75- and 100-watt final amplifiers - Be
sure the final amplifier output coaxial cable is
connected to the antenna switching network input.

(2) Key the transmitter, adjust th POWER
SET control for the same meter 5 reading record-
ed previously in step (4), and observe the watt-
meter, Compare the wattmeter reading with the
value given in the PA stage power output table. If
the wattmeter reading is significantly below the
value in the table, it is probable that one or more
of the transistors is bad,

(3) To isolate the defective pair of tran-
sistors, alternately disconnect the chokes from
each pair, key the transmitter, and observe the
wattmeter. Disconnecting each choke should

produce the same decrease in transmitter power
output. The defective pair is the one that causes
the least power output change when it is disabled.

(4) After the pair that contains the defective
transistor is identified, use the capacitor bridging
method to determine which transistor of the pair
is bad. The capacitor bridging technique is
explained in the two-transistor stage testing
section of this procedure,

f. Power Amplifier Repair Procedures

(1) Recommended Tools for PA Servicin&

Because of the unique power amplifier
construction it is recommended that the tools
shown in Figure 18 be used during the repair
procedures in this section. Except for the
silver solder (item 4) and the Wakefield thermal
compound (item 9), which are supplied with
replacement transistors, use of these tools is
not mandatory. You will find, however, that
these tools will make quality power amplifier
repairs easier to perform.

The soldering iron tips shown in Fig-
ure 19 are designed to make transistor removal
and chip capacitor removal and replacement
easier.
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ed previously in step (4), and observe the watt-
meter, Compare the wattmeter reading with the
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(3) To isolate the defective pair of tran-
sistors, alternately disconnect the chokes from
each pair, key the transmitter, and observe the
wattmeter. Disconnecting each choke should

produce the same decrease in transmitter power
output. The defective pair is the one that causes
the least power output change when it is disabled.

(4) After the pair that contains the defective
transistor is identified, use the capacitor bridging
method to determine which transistor of the pair
is bad. The capacitor bridging technique is
explained in the two-transistor stage testing
section of this procedure,

f. Power Amplifier Repair Procedures

(1) Recommended Tools for PA Servicin&

Because of the unique power amplifier
construction it is recommended that the tools
shown in Figure 18 be used during the repair
procedures in this section. Except for the
silver solder (item 4) and the Wakefield thermal
compound (item 9), which are supplied with
replacement transistors, use of these tools is
not mandatory. You will find, however, that
these tools will make quality power amplifier
repairs easier to perform.

The soldering iron tips shown in Fig-
ure 19 are designed to make transistor removal
and chip capacitor removal and replacement
easier.
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ITEM MOTOROLA
NUMBER DESCRIPTION PART NUMBER

Solder remover ST-7261

2 60-watt soldering iron ST-1144
ST-1161Special tip for PA transistor removal

3 60-watt soldering iron ST-1144
ST-1160Special tip for chip capacitor soldering

4 Silver solder; alloy content 1.4% silver, 10-10041A61
36,1% lead, 62.5% tin

5 50-watt soldering iron ST-646
1/4" chisel tip ST-1174

6 ST-64850-watt soldering iron with 1/8" chisel
tip

7 ST-1172Modeling knife
5 extra modeling knife blades ST-1173

8 Tweezers ST-492
9 Wakefield therm 0 compound 11-83166AU11

Figure 18.
Recommended Tools for Power Amplifier Repairs
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Figure 19,
Special Soldering Iron Tips for PA Servicing

(2) Visual Inspection_

After the malfunctioning stage has
been identified, perform a thorough physical
inspection before beginning repairs.

Check the ceramic substrate for hair-
line cracks. Hairline cracks can often be
found by running a sharp instrument along the

ceramic beside the microstrip conductors.
Check in BOTH directions. A crack will usually
"catch" the instrument, even when the crack is
too small to be seen. Broken microstrip con-
ductors can also be found through ohmmcter
continuity checks.

2

1

Look for 'leached" chip capacitors.
Figure 20 shows examples of typical leaching
of chip capacitor end metallization. Leaching
is most often evidenced by failure of the chip
capacitor end metallization to take solder, In
severe cases the stacked plates inside the
capacitor may be visible.

TA PS-159710

ITEM MOTOROLA
NUMBER} PART NO, APPLICATION

ST-1160 Chip capacitor removal
and replacement

2 ST-llol PA transistor removal

1

If no defects are found, proceed with
repairs to the defective stage.

(3) Power Amplifier Transistor Removal

(a) As shown in Figure 21, unsolder
all component connections at or near the points
where the rf power transistor leads are soldered
to the microstrip.

Figure 20.
Examples of Leached Chip Capacitors
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(2) Visual Inspection_

After the malfunctioning stage has
been identified, perform a thorough physical
inspection before beginning repairs.

Check the ceramic substrate for hair-
line cracks. Hairline cracks can often be
found by running a sharp instrument along the

ceramic beside the microstrip conductors.
Check in BOTH directions. A crack will usually
"catch" the instrument, even when the crack is
too small to be seen. Broken microstrip con-
ductors can also be found through ohmmcter
continuity checks.

Look for 'leached" chip capacitors.
Figure 20 shows examples of typical leaching
of chip capacitor end metallization. Leaching
is most often evidenced by failure of the chip
capacitor end metallization to take solder, In
severe cases the stacked plates inside the
capacitor may be visible.
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ITEM MOTOROLA
NUMBER} PART NO, APPLICATION

ST-1160 Chip capacitor removal
and replacement

2 ST-llol PA transistor removal

1

If no defects are found, proceed with
repairs to the defective stage.

(3) Power Amplifier Transistor Removal

(a) As shown in Figure 21, unsolder
all component connections at or near the points
where the rf power transistor leads are soldered
to the microstrip.

Figure 20.
Examples of Leached Chip Capacitors
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Figure 21.
Component Removal Procedure

(b) Chip capacitors are connected
between rf power transistor leads. Remove
all four chip capacitors, using two soldering
irons, as shown in Figure 22, or the special
soldering iron tip (Motorola Part No. ST-1160),
as shown in Figure 23.

CAUTION
Chip capacitors must not be re-used.
Excessive heat applied during capacitor
removal can cause leaching of the metal-
lic contact area.

(c) Remove the two ground straps
that cover the transistor mounting screws. See
Figure 18,

(d) Remove excess solder from the
transistor lead area with a vacuum-bulb solder
remover.

(e) Carefully lift each of the four rf
power transistor emitter leads. Use a modeling
knife blade or long-nosed pliers to lift each
emitter lead while applying heat, as shown in
Figure 19. Be sure the solder has melted be-
fore you try to lift the lead, but avoid prolonged
or excessive heating,

(f) Remove the transistor mounting
screws. The mounting screw nuts on the back

of the PA shelf are captive, and will therefore
not fall out,

(g) Alternately lift the base and the
collector leads. Use a modeling knife blade or
long-nosed pliers to lift a lead while applying
heat, as shown in Figure 26. Be sure the solder
has melted before you try to lift a lead, but
avoid prolonged or excessive heating. All six
power transistor leads can be desoldered simul-
taneously using a Motorola ST-1161 soldering
iron tip ona 90-watt iron. See Figure 27,
Grasp a transistor mounting lug with long-nosed
pliers as shown, and as soon as the solder melts,
remove the soldering iron and lift the transistor
out.

NOTE
The ST-1161 soldering iron tip should
not be used to replace transistors.

(4) PoweAmplifier Transistor Replacement

(a) Lightly pre-tin the underside of
each transistor lead. See Figure 28,

CAUTION
When pre-tinning the transistor leads
do not allow thick build-ups of solder
to occur. Such a build-up could cause
the transistor to separate from its
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(b) Chip capacitors are connected
between rf power transistor leads. Remove
all four chip capacitors, using two soldering
irons, as shown in Figure 22, or the special
soldering iron tip (Motorola Part No. ST-1160),
as shown in Figure 23.
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Chip capacitors must not be re-used.
Excessive heat applied during capacitor
removal can cause leaching of the metal-
lic contact area.

(c) Remove the two ground straps
that cover the transistor mounting screws. See
Figure 18,

(d) Remove excess solder from the
transistor lead area with a vacuum-bulb solder
remover.

(e) Carefully lift each of the four rf
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long-nosed pliers to lift a lead while applying
heat, as shown in Figure 26. Be sure the solder
has melted before you try to lift a lead, but
avoid prolonged or excessive heating. All six
power transistor leads can be desoldered simul-
taneously using a Motorola ST-1161 soldering
iron tip ona 90-watt iron. See Figure 27,
Grasp a transistor mounting lug with long-nosed
pliers as shown, and as soon as the solder melts,
remove the soldering iron and lift the transistor
out.

NOTE
The ST-1161 soldering iron tip should
not be used to replace transistors.

(4) PoweAmplifier Transistor Replacement

(a) Lightly pre-tin the underside of
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Pre-Tinning Power Transistor Leads

CAUTION (CONT'D.)
mounting base when the mounting screws
are tightened. Avoid getting solder or
flux on the transistor mounting base.

(b) Thoroughly clean the transistor
mounting surface, using alcohol or another
solvent that leaves no residue. Apply a light
coat of Wakefield Thermal Compound (Motorola
Part No. 11-83166A01) to the mounting surface

:

(bottom side of the transistor). See Figure 29.

CAUTION
Thick coatings of thermal compound
or foreign material on the transistor
mounting surface will cause poor ther-
mal contact may result in early
transistor failure.

:
:

:

Alia

(c) Mount the transistor. Be sure
the collector lead, marked ''C'' on the transistor
cap, faces the proper direction. Refer to Fig-
ure 30.

(d) Carefully tighten the transistor
mounting screws. Figure 3! shows proper
transistor positioning before the leads are
soldered to the microstrip.

CAUTION
To avoid damage to the transistor or
the microstrip, the transistor mounting
screws MUST be tightened before the
transistor leads are soldered to the
microstrip conductors.
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Figure 29,

Application of Wakefield Thermal
Compound to Transistor Mounting Surface

(e) Solder each transistor lead, one
ata time, to the microstrip. Use the silver
solder (Motorola Part No. 10-10041A61) sup-
plied with the replacement transistors, The
use of a generous amount of the solder will
insure a good contact over the entire area of
the transistor tab and microstrip interface, and
will assist in the reflow soldering of the chip
capacitors. Use care that the solder does not
bridge the leads or short either the base or
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Figure 28
Pre-Tinning Power Transistor Leads

CAUTION (CONT'D.)
mounting base when the mounting screws
are tightened. Avoid getting solder or
flux on the transistor mounting base.

(b) Thoroughly clean the transistor
mounting surface, using alcohol or another
solvent that leaves no residue. Apply a light
coat of Wakefield Thermal Compound (Motorola
Part No. 11-83166A01) to the mounting surface
(bottom side of the transistor), See Figure 29.

CAUTION
Thick coatings of thermal compound
or foreign material on the transistor
mounting surface will cause poor ther
mal contact and may result in early
transistor failure. APPLY LIG COAT OF

COMPOUND TO TRANSISTOR
BOTTOM SIDE ONLY

(c) Mount the transistor. Be sure

Figure 29,the collector lead, marked ''C'' on the transistor
cap, faces the proper direction. Refer to Fig Application of Wakefield Thermalure 30.

Compound to Transistor Mounting Surface

(d) Carefully tighten the transistor
mounting screws. Figure 31 shows proper (e) Solder each transistor lead, one
transistor positioning before the leads are ata time, to the microstrip. Use the silver
soldered to the microstrip. solder (Motorola Part No. 10-10041A61) sup-

plied with the replacement transistors, The
CAUTION use of a generous amount of the solder will

To avoid damage to the transistor or insure a good contact over the entire area of
the microstrip, the transistor mounting the transistor tab and microstrip interface, and
screws MUST be tightened before the will assist in the reflow soldering of the chip
transistor leads are soldered to the capacitors. Use care that the solder does not
microstrip conductors, bridge the leads or short either the base or
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POWER AMPLIFIER MICROSTRIP
CROSS-REFERENCE TABLE
("a" SUFFIX MODELS

"PL" BOARD

LOW~ LEVEL BLK

SOCKET

TRANSISTOR CAP
2)

B A

NOTES:
1. REFER TO CROSS-REFERENCE TABLE

FOR KIT AND PART NO. OF MICROSTRIP
CIRCUITS ACCORDING TO LOCATION
FOR VARIOUS RADIO MODELS.

2. "C" ON TRANSISTOR CAPS INDICATES
PLACEMENT OF COLLECTOR LEAD.

A+ (RED)

AEPS-9399-O

KIT NUMBERLOCATION RADIO FREQ, RANGE MICROSTRIP
MODEL (MHz) PART No, FINAL {L. H.) FINAL [R.H,) HARDWARE KITPREDRIVER DRIVER

134 45C-512 1-80769B98 TTN6012A TLN3378A TLE8082A
T44 406-420 1-80712D36 TLN5658A TLN3359A TLE8091A

45€-512 1-80769B98 TTN6012A TLN3 3826 TLE8092A
T54 450-470 1-80769B98 TLN3280A TLE8202A TLE8202A TLE8102A

476-512 1-80769B98 TTN6012A TLN3 380A TLE8203A TLE8203A TLF8102A
174 406-420 1-80712D36 TLN5658A TLN3 360A TLN5661A TLN5661A TLE811A

45C-470 1-80769B98 TTN6012A TLN3284A TLN5088A TLN5088A TLE8112A
476-512 1-80769B98 TTN6012A TLN3 384A TLN5088A TLN5088A TLE8113A

134 456-512 1-80769B99 TTN6OIZA TLN3378A TLE8082A
T44 406-420 1-80712D37 TLN5658A TLN3559A TLE8091A

45€-512 1-80769B99 TTN6012A TLN3382A TLE8092A
T54 450-470 1-80769B99 TTN6012A TLN3380A TLE8202A TLE8202A TLSi102A

470-512 1-80769B99 TTN6012A TLN3380A TLE8203A TLE8203A TLE8102A
TLN5658A TLN3560A TLN5661A TLN5661A TLESIIAT74 406-420 1-80712D37

456-470 1-80769B99 TTN6012A TLN5384A TLN5088A TLN5088A TLE8112A
470-512 1-80769B99 TTN6012A TLN5384A TLN5088A TLN5088A TLE8113A

T34 450-512 1-80739B15 TTN6012A TLN3078A TLE8082A
T44 40¢-420 1-80754B03 TLN5658A TLN53559A TLE809IA

450-512 1-80739B11 TTN6012A TLN5082A TLE8092A
T54 450-470 1-80739B15 TTN6012A TLN5080A TLE8202A TLE&202A TLE8102A

476-512 1-80739B15 TTN6OI2A TLN5080A TLE8203A TLE8203A TLE8102A
T74 406-420 1-80754B03 TLN5658A TLN5 560A TLN5661A

45C-470 1-80739B11 TTN6012A 'TLN5384A TLN5088A 'TLN5088A TLE8112A
476-512 TTN6012A TLN5084A TLN5088A TLN5088A TLE8113A1-80739B11

134 450-512 1-80739B35 TTN6012A TLN5378A
T44 406-420 1-80754B04 TLN5658A TLN3 359A

450-12 1-80739B12 TTN6012A TLNSD82A
T54 45C-470 1-80739B16 TTN6012A TLN53080A TLE8202A TLE8202A

470-512 1-80739B16 TTN6012A TLN3D80A TLE8203A TLE8203A
174 406-420 1-80754304 TLN5658A TLN3 560A TLN5661A TLN5661A

450-70 1-80739B13 TTN6012A TLN5084A TLN5088A TLN5088A
470-512 1-80739B13 TTN6012A TLN5084A TLN5088A TLN5088A

T54 456-470 1-80739B22 TTN6012A TLN5D80A TLE8202A TLE8202A
470-512 1-80739B30 TTN6012A TLN5380A TLE8203A TLE8203A

E T74 40€-420 1-80754B06 TIN5658A TLN3360A TLE5661A
45€-470 1-80739B30 TTN6012A TLN5 384A TLN5088A TLN5088A
476-512 1-80739B30 TTN6012A TLN3084A TLN5088A TLN5088A

T54 450-470 1-80739B28 TTN6OIZA TLN5 380A TLE8202A TLE8202A
470-512 1-80739B28 TTN6012A TLN5080A TLE8203A TLE8203A

F 174 406-420 1-80754B05 TLN5658A TLN3 360A TLN566IA TLN5661A
450-470 1-80739B28 TTN6012A TLN5384A TLN5088A TLN5088A
470-512 1-80739B28 TTN6OIZA TLN5384A TLN5088A TLN5088A

TTN6012A TLN5080A TLE8202A TLE9202A'T54 450-470 1-80739B21
470-512 1-80739B29 TTN6012A TLN5080A TLE8203A TLE8203A

T74 406-420 1-80754B08 TLN5658A TLN3560A TLN5661A TLN5661A
450-470 1-80739B29 TTN6012A TLN5084A TLN5088A TLN5088A
470-512 1-80739B29 TTN6012A TLN53084A TLN5088A TLN5088A

T54 450-470 1-80739B27 TTN6012A TLN5080A TLE8202A TLE8202A
TTN6012A TLE8203A TLE8203A470-512 1-80739B27 TLN53080A

H T74 406-420 1-80754B07 TLN5658A TLN3560A TLN5661A TLN5661A
450-470 1-80739B27 TTN6012A TLN3384A TLN5088A TLN5088A
470-512 1-80739B27 TTN6012A TLN3 0846 TLN5088A TLNS088A
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Figure 33,
Chip Capacitor Installation, Using a 50-Watt Soldering

Iron with a Chisel Tip
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Iron with ST-1160 Tip
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Figure 35,
Appearance of Leached Chip Capacitor on Microstrip

collector leads to the microstrip ground. See
Figure 32.

(f) Install the chip capacitors supplied
with the power transistor. Use a low-wattage
soldering iron (50-watts or less) with a chisel
tip (Figure 33) ora 60-wattironwithaST-1160
tip (Figure 34). A reflow-type technique
MUST be used and the soldering iron tip MUST
NOT be allowed to touch the chip capacitor end
termination. Make sure the chip capacitor is
placed as close to the transistor cap as pos-
sible, as shown in Figures 33 and 34,

CAUTION
Proper soldering technique and chip
capacitor placement are essential to
acceptable transmitter operation,
Use extreme care when replacing
chip capacitors,

(g) Check the chip capacitor solder
connections. The solder should cover the en-
tire capacitor end termination, If the solder
adheres to only the lower portion of the end
termination, as illustrated in Figure 35, as-
sume that the capacitor end termination metal-
lization is leached. The capacitor must be
replaced if the radio transmitter is to function
properly. Remember that the leaching is prob-
ably the result of allowing the soidering iron
to touch the chip capacitor end termination,
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g. Microstrip Removal

(1) Remove all transistors as described
in the previous instructions.

(2) Remove all external component con-
nections to the microstrip, including interface
connections with other stages.

(3) Remove all remaining ground straps
(if any).

(4) Lift the microstrip substrate out of
the plastic holder.

h. Microstrip Replacement

Figure 30 provides location information
for the eight microstrip boards. On the figure,
each board is keyed with a letter identification.
The letter is cross-referenced on the table to
determine the kit number and microstrip board
part number used for the various models of
the radio.

NOTE
Microstrips cannot be ordered as com-
plete kits. Each part must be ordered
by its individual part number. When
ordering a new microstrip be sure to
order new chip capacitors, including
those that are associated with the rf
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NOTE (CONT'D.)
power transistors. Used chip capacitors
must not be reused.

(1) Place the new microstrip substrate
into the plastic holder. Refer to Figure 30 for
location of the microstrip in the transmitter
power amplifier assembly.

(2) Carefully clean all solder build-up off
the transistor leads. Only a very thin layer of
solder should remain. Check for solder-bridge
shorts between transistor leads.

(3) Using silver solder (Motorola Part
No. 10-10041A61), install the transistors and
their associated chip capacitors as described
in the power transistor replacement proccdure.
BE SURE YOU TIGHTEN THE TRANSISTOR
MOUNTING SCREWS BEFORE YOU SOLDER
THE TRANSISTOR LEADS TO THE MICRO-
STRIP CONDUCTORS.

(4) Reconnect all external components to
their proper locations on the microstrip.

13. POWER CONTROL BOARD

CAUTION
The power control board is incorporated
in the transmitter to provide protection
for the rf power transistors under en-
vironmental conditions such as voltage,
temperature, orload variation, and device
variations, In order for the circuitry
to operate properly and provide protec-
tion it is necessary to set the power
output controls (Drive T.imit and Power
Set) in accordance with the radio set
tune-up procedure.

a. Introduction

This paragraph provides maintenance shop
procedures for the power control circuitry. It
is assumed that preliminary tests have already
localized the trouble to the power control board.
These bench test type procedures include mea-
surements with a Motorola portable test set, a
simple set of performance tests, and complete
troubleshooting procedures.

NOTE
The power control board must be in-
stalled ina radio set for testing to
provide the necessary power, ground,
and control connections. For bench
testing of a board that has been re-
moved from the radio set and replaced
by a spare, another radio set, complete
with control head and cable, is required
as a test fixture for troubleshooting.

b. Performance Tests

(1) POWER SET Control Test

This control allows the power output of
the radio set to be varied from zero (0) power
out with the control fully counterclockwise to
greater than the rated output.

CAUTION
For proper operation of the protection
circuitry, it is imperative that the
POWER SET control never be left ina
position that exceeds rated power output.

Refer to the power amplifier power set
procedure in the alignment section of this manual.

(a) Key the transmitter.

(b) Adjust the POWER SET control
until the rated power output is reached.

(c) Unkey the transmitter.
(2) Automatic Power Leveling Test

If a power supply is used, set the power
output to the rated output with the power supply
voltage at +13, 6 volts,

(a) Key the transmitter.
(b) Vary the supply voltage from

+13.6 volts to +16 volts. The transmitter power
output change should be between +10% and -5%.

(c) Return the supply to +13. 6 volts
and unkey the transmitter.

(3) Drive Limit Control Test

This control allows the drive power to
the power amplifier from the controlled stage to
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be limited to a level sufficient to provide rated
performance. Its purpose is to set a limit on
the drive power that can be called for by the
automatic power leveling circuitry. This pre-
vents earlier PA stages from being damaged
by overdrive when later stages fail, Depending
on the position of the Drive Limit control, the
maximum collector voltage of the controlled
stage can be limited to between 6.5 volts and
12.5 volts. The proper procedure for setting
the Drive Limit control is given in the alignment
section of this manual under the Power Amplifier
Power-Setting Section.

CAUTION
For proper operation of the power level-
ing circuitry, the Drive Limit control
must not be set for any lower power out-
put than that given in the Drive Limit
column in Table 1 of the Power Setting
section of the power control board align-
ment procedure in the ADJUSTMENTS
section of this manual.

In radios with high gain driver and
power amplifier stages, the power leveling
power set circuitry may operate the controlled
stage at a collector voltage less than 6. 5 volts.
In such radios, little or no effect will be seen
from the Drive Limit control. If it is not pos-
sible to lower the radio power output by the
Drive Limit control to the level called for in the
alignment procedure, set the Drive Limit con-
trol to its maximum clockwise position (maxi-
mum drive limit).

In some radios the rf drive reserve is
not sufficient to require use of the Drive Limit
control, in these radios the radio power output
level called for in the power control board align-
ment procedure cannot be obtained. If sucha
situation is found, set the Drive Limit control.
fully counterclockwise (minimum drive limit).

(4) "No-Power" Protect Circuit Test

The "no-power'' protect circuit prevents
the transmitter power amplifier from being
operated without being connected to the antenna
switching network. If the forward power detec-
tor in the antenna switching network do not sense
mo re than approximately 7 watts, the ''no-power'"'
protect circuit will shut-off the drive to the
power amplifier stages. This protect circuit
can be made to operate to check its performance
by turning the power output of the radio down
below 7 watts using the POWER SET control.
Once the "no-power'' protect circuit operates,
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the transmitter must be re-keyed to return drive
power after the original ''no-power" condition
is corrected.

c. Troubleshooting

The power control board troubleshooting
chart outlines a logical procedure for finding
major functional failures. However, because
of the complexity of the circuit operation, it is
impossible to provide a troubleshooting chart
that will be usable for some of the more subtle
problems that may appear in the power control
board performance tests. Efficient location of
these ''subtle" problems depends on a thorough
knowledge of the power control board theory of
operation. In any case, it is a good idea to
review the power control board theory of oper-
ation before beginning troubleshooting.

Once you are familiar with the circuit oper-
ation, a defective stage or component can be
found by making voltage measurements and com-
paring them with those shown on the schematic
diagram. Observe the voltage changes that occur
when the POWER SET and Drive Limit controls
are varied.

The transmitter power amplifier stages can
be disabled to permit easier power control board
troubleshooting. To disable the PA stages, re-
move the fuse in the red lead that connects to the
vehicle battery. If the PA stages are disabled,
the ''No Power" protect circuits will go into
operation. To disable the ''No Power" protect
circuits, use the following procedure:

(1) Disconnect the power/control cable
connecto fram tha radia

(2) Remove the shield from the power
control board.

(3) Connect a jumper across C611 on the
power control board.

(4) Reconnect the power/control cable
connector to the radio and perform whatever
troubleshooting is required,

CAUTION
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AT THE BASE OF 0601
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POWER SET CONTROL
CLOCKWISE.

EEPS-15951-O
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DECREASE BY 6 V OR MORE
AS THE POWER SET
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NOTE:

IS THE VOLTAGE AT
IC601-1 +5.3 V (40.2 V)
WHEN XMTR IS
KEYED?
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SET POT IS DEFECTIVE.

ASSOCIATED COMPONENTS.
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POWER CONTROL BOARD
METER READINGS

THE FIRST READING IS PA CURRENT FOR RADIOS
IN THE 406-420 AND 450-470 MHz BANDS AND IS A
MAXIMUM; THE SECOND IS FOR RADIOS IN THE
470-512 MHz BAND AND IS TYPICAL, MAXIMUM
LIMIT DOES NOT APPLY IN THIS BAND.

TROUBLSSHOOTING PREREQUISITES

1 CONNECT THE RADIO ANTENNA CONNECTOR TO AN RF WATTMETER
THAT IS TERMINATED IN A 50-OHM RESISTIVE DUMMY LOAD. BE
SURE THE WATTMETER AND DUMMY LOAD ARE RATED FOR UHF USE.

YES
NO

DOES
CONNECT THE RADIO TO A 13.5 VOLT DC POWER SOURCE THAT !S
ABLE TO SUPPLY AT LEAST THE MAXIMUM TRANSMIT CURRENT
SPECIFIED FOR YOUR RADIO MODEL.

THE POWER CONTROL BOARD MUST BE INSTALLED tN A COMPLETE
RADIO FOR TESTING. TO PROVIDE THE NECESSARY POWER, GROUND,
AND CONTROL CONNECTIONS. BE SURE THE CIRCUIT BOARD MOUNTING
SCREWS ARE SECURE AND THAT ALL CONNECTIONS TO THE CIRCUIT
BOARD ARE PROPERLY MADE.

2.
is A+ (P906-1) 12.0

USING A TEK37 ADAPTER CABLE, CONNECT A MOTOROLA PORTABLE TEST
SET TO THE RADIO AS FOLLOWS:
A. CONNECT THE 20-PIN CONNECTOR OF THE ADAPTER CABLE TO THE

RECEPTACLE ON THE FRONT OF THE TEST SET.
B. CONNECT THE ADAPTER CABLE RED "CONTROL" PLUG TO THE

RECEPTACLE ON THE CONTROL (INTERCONNECT) BOARD.
CONNECT THE ADAPTER CABLE WHITE "METERING" PLUG AS
NEEDED IN THE TROUBLESHOOTING PROCEDURE.

SET THE TEST SET SWITCHES AS FOLLOWS:
A. SET THE TEST SET FUNCTION SWITCH TO THE XMTR POSITION.
B. SET THE TEST SET METER SWITCH TO THE OFF POSITION.
©. SET THE TEST SET METER SELECTOR SWITCH AS REQUIRED BY

THE TROUBLESHOOTING PROCEDURE.
D. SET THE ADAPTER CABLE REF SWITCH AS REQUIRED BY THE

TROUBLESHOOTING PROCEDURE.
E. SET THE ADAPTER CABLE 1V-100 mV SWITCH TO THE 100 mV POSITION.

IF THE ADAPTER CABLE HAS NO SUCH SWITCH THE UNIT OPERATES.
AT 100 mV AT ALL TIMES.

REFERENCE CIRCUIT
SWITCH AND METER READING
POSITION SWITCH POSITIONS METERED

1 A-REV forward calibration
power label

A-OFF reflected Maximum Readings
power (with normal

reflected power)
9-12 uA (T34)
10-13 uA (T44)
11-14 uA (TS4}
12-15 uA (T74)

B-OFF controt Range
voltage 5-25 uA

B~REV PA current Note 1

24/18 uA (T34)
37/32 uA (T44)
29/26 uA (T54)
43/34 uA (174)

YES YES YES SELECTOR

BRIEFLY
KEY XMTR

BRIEFLY
KEY XMTR

BRIEFLY
KEY XMTR

TO PA A- BRIEXT 3.

KEY XMTR

NO NO

4.2

3

5

1
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The following table lists some power con-
trol board malfunctions and their possible
causes:

Power Control Board Troubleshooting Hints

14. ANTENNA SWITCHING NETWORK

NOTE
Field servicing of the antenna switching
network, other than replacing power
sensing diodes, reed switch, and current
limiter, is not recommended. If other
components of the antenna switching net-
work are defective, itmust be replacedas
a unit,

a. Performance Tests
(1) Transmitter Leg Insertion Loss

Measurement
The transmitter leg insertion loss

should be about 0.8 to 0.9 dB (15-20% power
loss), Use the following procedure:

(a) Connect a thru-line wattmeter,
a 50-ohm dummy load, and adapter cables
(from PK700A Cable Kit) as shown in Figure
36.

NOTE
For accurate wattmeter readings, make
sure low VSWR cable connections are
made at all points. This means that all
connectors must be properly installed
and that minimum number of adapters
are used,

(b) Key the transmitter and write
down the wattmeter reading.

(c) Exchange the positions of the UHF
thru connector and the rf wattmeter, placing the
wattmeter at the input to the antenna network.

(d) Key the transmitter and take a
second wattmeter reading.

(e) If the difference between the two
wattmeter readings is greater than 20% of the
second wattmeter reading, replace the antenna
switching network. Refer to the antenna switch-
ing network removal and reinstallation procedure
in this manual section.

(2) Receiver LegInsertion Loss
Measurement

The antenna switching network receiver
leg insertion loss should be about 1,2 to 1.3 dB
(a voltage loss of 10-15%). Use the following
procedure to measure the receiver leg insertion
loss:

Possible Cause - Check the
Symptom following:
Power Set Power detector diodes
malfunctioning CR1001 and/or CR1002

b. IC601 bias circuitry
POWER SET pot

Drive Limit Ae C R603
malfunctioning b. Drive Limit pot
"No Power'! CR604
protect mal- b. Céll
functioning

Be

(a) Connect a rf signal generator to
the radio antenna connector through a 6 dB rf
pad.

(b) Make a 20 dB quieting sensitivity
measurement. Refer to the receiver rf and i-f
troubleshooting chart for the test procedure.
Write down the measured 20 dB quieting sensi-
tivity.

(c) Connect the rf signal generator
to the rf input of the receiver rf and i-f board
(JL04),

(d) Make a second 20 dB quieting
sensitivity check, Write down this second 20 dB
quieting sensitivity figure.

(e) If the difference between the two
20 dB quieting sensitivity figures is greater
than 15% of the second 20 dB quieting sensitivity
figure, replace the antenna switching network.
Refer to the antenna switching network removal
and reinstallation procedure in this manual
section.

(3) Isolation Measurement

The antenna switching network pro-
vides approximately 20 dB of isolation between
the transmitter rf output connector and the re-
ceiver output cable with the transmitter unkeyed
and the radio antenna connector terminated in
a 50-ohm load. When the transmitter is keyed,
switching action in the receiver leg of the net-
work provides 40 to 50 dB of additional isolation.
Perform the following procedure to ensure that
proper switching action takes place.
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protect mal- b. Céll
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(a) Connect a rf signal generator to
the radio antenna connector through a 6 dB rf
pad.

(b) Make a 20 dB quieting sensitivity
measurement. Refer to the receiver rf and i-f
troubleshooting chart for the test procedure.
Write down the measured 20 dB quieting sensi-
tivity.

(c) Connect the rf signal generator
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Figure 36,
Transmitter Leg Insertion Loss Test Set-Up
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NOTE
Lack of switching action in the receiver
leg of the network can allow sufficient
transmitter power into the receiver to
damage the receiver mixer transistor.

(a) Disconnect the red power lead
from the power source or remove the red lead
fuse to prevent transmitter PA operation,

(b) Disconnect the transmitter output
coaxial cable from the antenna switching net-
work.

(c) Connect an rf signal generator to
the antenna connector and an rf voltmeter to the
receiver output cable of the network. (If a volt-
meter is not available, leave the cable connected
tothe receiver rf deck and use 20 dB quieting
as a measuring reference, )

(d) Set the signal generator to the
receiver frequency and at maximum output level.
With the transmitter unkeyed, the presence of
the injected signal from the signal generator
should be noted on the rf voltmeter with only
slight attenuation (1.2 to 1.3 dB).

(e) Make sure the transmitter is dis-
connected from the network. Key the transmitter
and check the rf voltrneter reading.

(f) The rf voltmeter reading should
drop at least 60 dB (a voltage reduction of 1000
times). If receiver 20 dB quieting is used as a
reference, signal generator level should have to
be 1000 times greater than normal 20 dB quiet-
ing or approximately 500 microvolts.

2
2

(g) If the isolation is less than 60 dB,

replace the antenna switching network. See the
removal and reinstallation procedure in this
manual section,

(h) Disconnect the test equipment.
Reconnect the transmitter output cable to the
antenna switching network, Reconnect the red
lead to the power source or replace the red
lead fuse,

b. Antenna Switching Network Removal and
Reinstallation Procedure

(1) Remove the radio front panel.

(2) Remove the power control board.

(3) Remove the five wires from the push-
pins on the antenna network board,

(4) Disconnect the transmitter output co-
axial cable from the antenna switching network.

B



(5) Disconnect the antenna switching net-
work coaxial cable from the rf input jack on the
receiver rf and i-f board.

(6) Remove the right-angle bracket that
attaches the antenna switching network assembly
to the front surface of the radio chassis.

(7) Remove the screw that attaches the
antenna switching network assembly to the radio
chassis. This screw is located on the "control-
board" end of the assembly.

(8) Carefully slide the antenna switching net-
work assembly out of the radio chassis.

(9) To reinstall the antenna switching net-
work assembly, reverse the procedure given in
steps (1) through (8).

c. Troubleshooting of Power Sensing Diodes

(1) Check of CR1001 and CR1002

Step 1. Remove the power control board from the
radio.

Step 2. With the positive ohmmeter probe at
J1001-E and the negative probe at J1001-F, the
ohmmeter should read about 250 ohms. Whenthe
positions of the probes are reversed, the ohm-
meter should read nearly infinity. This checks
CR1001.

Step 3. With the positive ohmmeter probe at
J1001-D and the negative probe at J1001-E, the
ohmmeter should read about 250 ohms. When
the positions of the probes are reversed, the
ohmmeter should read nearly infinity. This checks
CR1002.

(2) Replacement of Diodes

Step 1. Remove the antenna switching network
assembly from the radio,

Step 2. Remove the cover from the antenna
switching network assembly.

Step 3. Replace the bad diode with Motorola Part
Number 48-83654H01.,

Step 4. Reassemble the antenna switching net-
work and reinstall it in the radio

d. Troubleshooting of Reed Switch

(1) Tests to Assure Antenna Switch Network
is Faulty

Step 1. Disable the transmitter by (1) removing
the red lead fuse (A+ line), (2) removing the ex-
citer filter input(s) at J301 or J401 or both, or
(3) removing the channel element,

Step 2. Measure the dc resistance between the
radio antenna connector J1002 and groun, It
should be a de short circuit. If not, remove the
antenna switch network and look for an open con-
nection on the output lead (harmonic filter) between
the connector and the circulators.

Step 3. Disconnect P104 from the rf deck and check
the de resistance from the center conductor to

It should be a de short and should become
an open circuit when the radio is keyed.
ground.

Step 4A,
Step 5, either the connector on the relay is open,
the relay lead to the circulator is broken, or the
relay is defective. If the relay is defective, re-
place it and realign the antenna switch network per

If an open is found in both conditions of

the test procedure which follows in paragraph
14d. (4).

Step 4B. Ifa short is found in both doncitions of
Step 5 either the cable is shorted, the relay is not
being switched by current limiter Q1001, or the
relay coil (typically 150 ohms) is open. Remove
the radio front panel (hand 6) and check the dc
voltages on Q1001 and replace if faulty. If the
relay is defective, replace it and realign the an-
tenna switch network per the test procedure which
follows in paragraph 14d, (4).

Step 5, Remove the antenna switch network follow-
ing the procedure in paragraph 14b. above and
remove the cover by removing the six Phillips
head screws.

Step 6. Check the dc resistance across R1005
(see Figure 37); it should be 50 ohms 410%. Ener-
gize the relay (white wire to A- yellow wire to A+)
the resistance should drop to a short circuit. If
it does not, check for a poor connections to the
resistor. If the connection is good the relay
should be replaced.

NOTE
In the event of a faulty circulator, 50-ohm
resistor, or harmonic filter, the entire an-
tenna switch network should be replaced.
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Antenna Switch Network,
Component Location

(2) Removal of Reed Switch

Step 1. Remove antenna switching network as
described in paragraph 14b, above.

Step 2. Remove antenna switch network cover
by removing six Phillips head screws.

Step 3. Remove the two Phillips head mounting
screws on the relay.

Step 4. Unsolder the three wires going to the
feed-through capacitors and the 50 ohm resistr,,.
taking care not to damage the 50 ohm resistor
(see Figure 37).

Step 5. Unsolder the solid coax shield and center
conductor going to the circulator.

Step 6. Clip the phono connector off the white
coax cable,

Step 7. Remove reed switch assembly.
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(3) Installation of New Reed Switch
Assembly1V80747B76

Step 1. Insert the white coax cable through the
antenna switch network housing and set the new
reed switch network in place.

Step 2. Insert and tighten the two Phillips head
mounting screws.

CIRCULATOR

Step 3. Solder the connecting wires to the feed-
through capacitors and the 50 ohm load. Also
solder the shielded coax cable to the circulator
in place (see Figure 37),

PIO4 TO
RCVR INPUT

ANTENNA
REED
SWITCH

01009
A

Step 4. Resolder a new 28C84282D01 male phono
connector to the white coax cable. The old phono
connector may be cleaned for this purpose.

RIOO5

CIRCUIT vioot l
FILTER (4) Antenna Switch Network Retunin

BOARD FROM
PA.

Step 1. Connect an RF signal generator to the
coax receiver port through a 6 dB pad.

Step 2.
mitter port,
is needed,

Connect a g00d 50 ohm load to the trans-
A minature BNC female connector

Cable No. 6 in PK700A is suggested.

Step 3. Connect a 50 ohm RF voltmeter to the an-
tenna port. The voltmeter should be capable of
reading at least 40 dB below the generator level.

Step 4. Set the rf generator frequency, halfway
between the receive and transmit frequencies, if
different. Set generator output to maximum.

Step 5. Adjust variable capacitor C1009 (see
Figure 37) on the transmitter leg of the circula-
tor for minimum indication on the rf voltmeter.

Step 6. Move signal generator to the transmitter
port, the 50 ohm load to the receive port. Apply
+13.8 volts dc at P1004-2 and ground at P1004-1
to energize the reed switch. Adjust variable
capacitor C1011 on the antenna leg of the circu-
lator for minimum indication on the rf voltmeter.

Step 7. De-energize the reed switch by removing
13. volts. Move the signal generator to the an-
tenna port, the 50 ohm load to the receiver port
and the rf voltmeter to the transmitter port. Ad-
just variable capacitor C1010A on the receiver
leg of the circulator for minimum indication on
the rf voltmeter.

Step 8. Repeat steps 1 through 7 until no further
improvement is obtained.



Step 9.
satisfactory operation as outlined on paragraph
l4a. above. If the antenna switching network is
still unsatisfactory the entire ASN must be re-
placed. Failure of the 50 ohm resistor or the
magnetic circulator are not field repairable, and
would require replacing the entire antenna switch-
ing network.

Check the antenna switching network for

Step 10. Reinstall antenna switching network in
radio and check receiver sensitivity and trans-
mitter power.
15. "PRIVATE-LINE" ENCODER
a. Recommended Test Equipment

(1) Motorola SLN6221A "Private-Line" Tone
Generator -- used for testing ''Vibrasender" res-
onant reeds.

(2) Motorola Solid-State AC Voltmeter --
used for tone level measurement,

(3) General purpose oscilloscope -- variable
for signal tracing and locating sources of distor-
tion,

(4) Motorola Solid-State DC Multimeter --
used for de voltage measurements,

(5) Motorola $1343 Series Digital Frequency
Meter or S1344 Series Digital Frequency and De-
viation Meter -- used for measuring PL tone fre-
quency.
b. Performance Test

Meausre frequency deviation of the transmit-
ter in which the PL encoder is installed. Withthe
transmitter keyed and PL-tone modulation (only),
deviation should read +0.5 to +1.0 kHz.
c. Troubleshooting

(1)
may lie in the tone oscillator or tone output circuit.
The trouble may be isolated by the following steps.

(a)

Tf no deviation is measured, the trouble

Check 9. 6-volt input to encoder.

(b) Check ac signal voltage at collector
of Q701,

(c) If signal is present, check Q704.

(d) If no signal is present by component
in the oscillator loop could cause the trouble. Check
the ''Vibrasender"' resonant reed in the SLN6221A
"Private-Line'' Tone Generator.

(e)
duce an outpt signal, the reed may be defective.
Check it by substituting another ''Vibrasender"'
reed in this place, or by using it in another encod-
er circuit.

If the tone generator does not pro-

(f) If the reed is good, replace it in the
encoder and make dc voltage measurements in the

tone oscillator circuit to locate the defective com-
ponent,

(2) If low deviation is measured, check ac
signal voltages and compare them with those given
on the schematic diagram in the diagram section
of the manual to find the source of trouble.

(3)
not heing

If deviation is normal, but your calls are
received, check the frequency of the PL

encoder tone, If the tone is off-frequency, replace
the ''Vibrasender'' resonant reed.

(4) If squelch-tail noise bursts are heard by
all listening receivers, check de voltages of Q703
and Q706 in keyed and unkeyed conditions.

(5) If the transmitter cannot be keyed, and
the trouble has been isolated to the PL encoder
board, measure de voltages inQ705andQ707 stages.

(6) If too much tone deviation is measured,
check feedback amplifier Q708.

16. "DIGITAL PRIVATE-LINE'' ENCODER
a. Recommended Test Equipment

(1) Motorola Model SLN6413A ''Digital Pri-
vate-Line'' Test Set -- used to encode and decode
a "Digital Private-Line'' code for test purposes.

(2) Motorola Solid-State AC Voltmeter --
used for tone level measurement.

(3) General purpose oscilloscope -- used to
observe waveforms.

(4) Motorola Solid-State DC Multimeter or Dig-
ital Voltmeter -- used for de voltage measurements.
b. Performance Tests

A properly functioning encoder should be able
to modulate the transmitter rf carrier at least
+0.5 kHz with no other modulating signal applied

A Digital PL code should be
transmitted during the time the PTT switch is
closed. Immediately after the PTT switch is
opened, the encoder should keep the transmitter
keyed for about 180 milliseconds more and mod-
ulate the transmitter with a turn-off code. A
Motorola Model SLN6413A "Digital Private-Line"'
Test Set can be used to determine if the encoder
is producing the proper Digital PL code.

to the transmitter.

c. Troubleshooting

Before you begin troubleshooting, inspect the
encoder board and transmitter exciter board for
visible defects. If any defects are found, correct
them and check the encoder performance again.
If the encoder performance is still unsatis-
factory, use the following troubleshooting chart
to help you isolate the defective circuit and
component,
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DIGITAL "PRIVATE-LINE" ENCODER BOARD TROUBLESHOOTING CHART
SYMPTOM PROBABLE CAUSES ACTION

l.No delayed keyed A+ to No keyed A+ to encoder board Check K901 (lst PTT relay) oper-
exciter board. (pin 2). ation on control board,

2. Check delayed turn-off switch, delayMalfunction in delayed keyed
A+ generation circuitry. generator and keying switch oper-

ation on encoder board,
Delayed keyed At re- Malfunction in delayed keyed A+ Check C710. Then check delay
mains high less than circuits, generator circuit.
160 msec or longer
than 220 msec after
unkeying.
Delayed xmit code 1, A- not present at Q706 Check for keyed At at pin 2. Then
enable (pin 7) remains collector. check operation of keying switch
low when radio keyed. Q706.

2. Code enable switch Q705 is Check for +9.6 V at Q705 emitter.
inoperative, Then check Q705 and C708.

Delayed xmit code enable C708 is bad. Replace C708.
(pin 7) goes high less
than 20 msec or longer
than 40 msec after key-
ing.
No output on xmit code 1. No input to encoder board pin 6 On decoder board, check U801-5 for
out (pin 10), keyed or from decoder board. code signal. Check for 6.0 V de at
unkeyed. U801-24. If 6.0 V de is present,

check 50 kHz clock for proper oper-
ation (U801-4). If clock is ok,
replace U801.

2. Faulty inverter (Q702). Check inverter operation,
3. Active filter malfunction Check Q703, Q704 operation.

Code (not turn-off code) 1. Encoder board pin 7 (delayed Check encoder board pin 7.
is on encoder board pin xmit enable) remains high.
10 when the radio is 2. U801 code generator on decoder Ground U801-9. If code is still
unkeyed. board is not switching, present at U801-5, check 50 kHz

clock output (U801-4). If clock is
ok, replace U801.

l,Turn-off code (not code) Encoder board pin 7 (delayed Check encoder board pin 7.
is on encoder board pin xmit enable) stays low.
10 when the radio is 26 U801 code generator on decoder Apply +9.6 V at J805 on decoder
keyed. board is not switching. board, If turn-off code is still

present at U801-5, replace U801.
Excessive "code sound'! 1. Code deviation is greater than Check the IDC setting (UHF), or
heard at the speaker of +1 kHz. replace channel element (LB &
a radio listening to this HB). Check for proper waveform
transmitter. amplitude at encoder board pin 10

(Xmit code out).
2. Low pass active filter is not Replace Q709.

switching from 140 Hz to 85 Hz
Squelch tails are heard 1. No turn-off code is being Check the delayed keyed A+ dura-

transmitted. tion (170-250 mS). Then checkat the speaker of a
radio listening to this U801-5 on decoder board for
transmitter. presence of the turn-off code.

2. Low pass active filter is Replace Q709.
always switched low (85 Hz).

INo other DPL radios Wrong code is being transmitted. Feed U801-5 from decoder board
into a Motorola Model SLN6413Ain the system are

enabled by this trans- DPL Test Set. Check for proper
mitter; code is being decode. If proper decode is not
transmitted. obtained, check for an intermit-

tent or bad code plug (TRN6005A)
or resistor network (Z801) on the
decoder board. Check U801-15
thru U801-23 fora proper octal
code.

4
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a radio listening to this HB). Check for proper waveform
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(Xmit code out).
2. Low pass active filter is not Replace Q709.

switching from 140 Hz to 85 Hz
Squelch tails are heard 1. No turn-off code is being Check the delayed keyed A+ dura-

transmitted. tion (170-250 mS). Then checkat the speaker of a
radio listening to this U801-5 on decoder board for
transmitter. presence of the turn-off code.

2. Low pass active filter is Replace Q709.
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INo other DPL radios Wrong code is being transmitted. Feed U801-5 from decoder board
into a Motorola Model SLN6413Ain the system are

enabled by this trans- DPL Test Set. Check for proper
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tent or bad code plug (TRN6005A)
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1. EXCERPTS FROM FCC REGULATIONS

a. Radio transmitters may be tuned or adjusted
only by persons holding a first or second class
commercial radiotelephone operator's license or
by personnel working directly under their immedi-
ate supervision.

b. The power input to the final radio frequency
stage shall not exceed the maximum figure speci-
fied on the current station authorization. This
power input shall be measured and the results re-
corded:

(1) When the transmitter is initially instal-
led.

(2) When any change is made in the trans-
mitter which may increase the power input.

(3) At intervals not to exceed one year.

c. Frequency and deviation of a transmitter
must be checked:

(1) When it is initially installed.

(2) When any change is made in the trans-
mitter which may affect the carrier frequency or
modulation characteristics.

(3) At intervals not to exceed one year.

2. GENERAL

The radio set adjustments are broken down
into a series of major alignments, adjustments,
or checks. For complete alignment and adjust-
ment of the radio set, the following sequence of

MA MOTOROLA INC.
Communications Division

8/27/76-UP 6-1

ADJUSTMENTS

adjustments should be used. .For a particular
touch-up or check, only the particular step-by-
step procedure is required.

--Receiver Alignment Procedure

--Cffset Oscillator Frequency Adjustment

--Standard Exciter Alignment Procedure or
Wide-Spaced Exciter Alignment Procedure

--Power Amplifier Power Setting Procedure
--Transmitter Carrier Frequency Setting
Procedure.

--0DC Adjustment Procedure

3. ADJUSTMENT LOCATIONS AND
ALIGNMENT TOOLS (Refer to following
Adjustment Location Detail)

a. Alignment Equipment
(1) Motorola S-1056B Portable Test Set and

TEK-37 Cable, or Motorola TEK-5 Meter Panel
and TEK-40 "Micor" Adapter.

(2) RE Signal Generator (Refer to the Table
of Recommended Test Equipment in the Servicing
Information Section of the manual, )

(3) Frequency Meter & Deviation Monitor
(See Table of Recommended Test Equipment, )

(4) RF Wattmeter and 50-ohm Termination
(See Table of Recommended Test Equipment. )

b. Unique Alignment Tools and Connectors

(1) White Tuning Tool, Motorola Part Num-
ber 66C84389G01.

service mubliications
1301 E. Algonquin Road. Schaumburg, IL 60196
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1. EXCERPTS FROM FCC REGULATIONS adjustments should be used. .For a particular
touch-up or check, only the particular step-by-
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by personnel working directly under their immedi-
ate supervision. --Cffset Oscillator Frequency Adjustment

b. The power input to the final radio frequency --Standard Exciter Alignment Procedure or
stage shall not exceed the maximum figure speci- Wide-Spaced Exciter Alignment Procedure
fied on the current station authorization. This
power input shall be measured and the results re- --Power Amplifier Power Setting Procedure
corded Transmitter Carrier Frequency Setting

(1) When the transmitter is initially instal Procedure,
led. --0DC Adjustment Procedure

(2) When any change is made in the trans
mitter which may increase the power input, 3. ADJUSTMENT LOCATIONS AND

ALIGNMENT TOOLS (Refer to following
(3) At intervals not to exceed one year. Adjustment Location Detail)

Frequency and deviation of a transmitter a. Alignment Equipment
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TEK-37 Cable or Motorola TEK-5 Meter Panel
(1) When it is initially installed. and TEK-40 "Micor" Adapter.

(2) When any change is made in the trans- (2) Signal Generator (Refer to the Table
mitter which may affect the carrier frequency or of Recommended Test Equipment in the Servicing
modulation characteristics. Information Section of the manual, )

(3) At intervals not to exceed one year. (3) Frequency Meter & Deviation Monitor
(See Table of Recommended Test Equipment, )

2. GENERAL (4) RF Wattmeter and 50-ohm Termination
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ment of the radio set, the following sequence of ber 66C84389G01
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PORTABLE TEST SET
SELECTOR SWITCH

{SEE CHART)

RF SIGNAL
GENERATOR

RCVR POSITION

OSCILLATOR & METER
REVERSING SWITCH

{SEE CHART)

MULTIPLIER
SWITCH

11.7 MHz
INJECTION
PROBE

100 MV POSITION

ADAPTER CABLE
AOR B POSITION

RADIO SET

METERING PLUG
(WHITE)

POWER
SUPPLY

VOLUME ON-OFF

CONTROL PLUG ae
(RED)

NOTE: BE SURE AND USE CABLE SUPPLIED WITH
GENERATOR TO MAINTAIN CALIBRATION
ACCURACY.

MIC. HANG-UP
SWITCH BOX
{"PL" MODELS ONLY)

HEAD
FREQ SELECTOR

(MULTI-FREQ ONLY)

DISABLE
a
w

OPERATE

BEPS-11867-BNOTE
USE ONLY RECOMMENDED TYPE BENCH
POWER SUPPLY. SEE TABLE OF RECOM-
MENDED TEST EQUIPMENT IN MAINTEN:
ANCE SECTION.

Receiver Alignment Test Set-Up

(2) Black Tuning Tool, Motorola Part Num-
ber 66D84387C01.

(3) Antenna Adapter, Motorola Part Number
58A82896G01. (See diagram on page 6-10.)

(4) UHF Thru Connector, Motorola Part
Number 58A109152. (See diagram on page 6-10.)

(5) Connector Removal Tool, Motorola
Part Numbcr 66-84390C01.

(6) TRN6332A Shorting Plug ("Digital
Private-Line" models only).

4. 20 dB QUIETING SENSITIVITY CHECK
Refer to Servicing Information section of the

manual for this procedure (see Receiver RF and
IF Board).

S. RECEIVER ALIGNMENT PROCEDURE

a. Alignment Set-Up and Equipment

(1) When using Motorola S-1056B Portable
Test Set and TEK-37 cable or equivalent, set
controls as follows unless otherwise specified:
Oscillator Switch to Off; Function Switch to Re-
ceiver; TEK-37 Reference Switch to A or B; and
TEK-37 Sensitivity Switch to 100 mV.

6-2

(2) When using Motorola TEK-5 Meter Panel
with TEK-40 MICOR Adapter or equivalent, set
TEK-40 selector switch to position ''B''.

(3) Use Tuning Tool (Part No. 66D84387C01)
for all adjustments (see alignment tool illustra-
tion).

b. Tune-Up Frequency Selection for Multi-
Frequency Radios

(1) Maximum frequency separation up to
.5 MHz - Set the frequency selector switch to the 4

frequency closest to the center of the range cov-
ered. For two-frequency radios select the higher
frequency.

(2) Maximum frequency separation between
.5 MHz and 1,0 MHz - Remove one channel ele-
ment and insert a tune-up element whose frequency
is midway between the two most widely separated
frequencies, Set the frequency selector switch
to select this element,

ce. Alignment
Refer to Receiver Alignment Test Set-Up and

align the receiver using the following procedure.
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(2) When using Motorola TEK-5 Meter Panel
with TEK-40 MICOR Adapter or equivalent, set
TEK-40 selector switch to position ''B''.

(3) Use Tuning Tool (Part No. 66D84387C01)
for all adjustments (see alignment tool illustra-
tion).

b. Tune-Up Frequency Selection for Multi-
Frequency Radios

(1) Maximum frequency separation up to
.5 MHz - Set the frequency selector switch to the 4

frequency closest to the center of the range cov-
ered. For two-frequency radios select the higher
frequency.

(2) Maximum frequency separation between
.5 MHz and 1,0 MHz - Remove one channel ele-
ment and insert a tune-up element whose frequency
is midway between the two most widely separated
frequencies, Set the frequency selector switch
to select this element,

ce. Alignment
Refer to Receiver Alignment Test Set-Up and

align the receiver using the following procedure.
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STEP ADJUSTMENT METER POSITION STAGE AND PROCEDURE
1 L101, L102, Multiplier Coils - Adjust the cores of L101 through

L103, L104, L105 to the end of the coil form away from the cir-
L105 cuit board.

2 L106, L107, Injection Filter - Adjust the tuning screws for L106
L108 through L108 until the top of each tuning screw ex-

tends approximately one-eighth inch below the re-
ceiver shield.

3 L101, L102 1 Channel Element Output - Alternately tune L101 and
L102 CCW two turns at a time until a peak indica-
tion on meter 1 is obtained,

4 L103, L104 2 First Doubler - Tune L103 CCW fora peak reading
on meter 2, Tune L104 CCW for a dip on meter 2.

5 L105, L104 3 Second Doubler - Tune L105 CCW for a peak on
meter 3. Tune L104 for a peak on meter 3. Re-
peak both coils until no further improvement canbe
obtained.

6 L101, L103 3 Detune L101 until meter 3 drops to 10 uA. Tune
L103 for peak reading on meter 3, keeping this
peak below 12 uA by further detuning of IL101 ifnec-
essary.

7 L101, L102 1 Alternately tune L101 and L102 for peak reading on
meter until no further improvement can be obtained.

8 L106, L107, 3 Injection Filter - Tune L106 for a dip on meter 3.
L108 Tune L107for a peak reading on meter 3. Tune

L108 for a dip on meter 3. Do not repeat.
9 L109 4,5 Discriminator - Insert 11.7 MHzinjection probe of

the test set into L110 hole on receiver shield. Be
careful not to contact the circuit board. Set METER
REV switch to position A or B for this step and be
sure that the test set is equippedwith an 11.7 MHz
crystal in the corresponding A or B socket. Insert
the injection probe far enough to obtain a saturated
reading on meter 5, It should be possible to ob-
tain readings on either side of zero (center) on
meter 4 by tuning L109. Tune L109 for an EXACT
zero (center) reading on meter 4. This adjustinent
is critical.

10 L110, Lill, 4,5 RF Preselector and Mixer-Unsquelch the receiver
L112, L113, by turning the SQUELCH control on the control
L114, L115, head fully counterclockwise. Disable the PL de-
L116 coder by switching the PL monitor switch to the off

position. Connect an rf signal generator to thean-
tenna connector of the radio and set the rf output of
the generator to maximum.

NOTE
If the receiver frequency has been changed
by more than 1 MHz, preset tuning screws
L111 through L116 so that the screw endis
in the space between the board and its
shield, and approximately one-eighth inch
from the shield.
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STEP ADJUSTMENT METER POSITION STAGE AND PROCEDURE
10 If the radio is equipped with the optional preampli-

Cont'd fier, disconnect and bypass the preamplifier. Set
the generator to the carrier frequency by observing
meters 4 and 5,

NOTE
If no indication is seen, unscrew the shell
of the antenna cable connector, and pull the
plug partially out of the jack so that the
cable shield no longer makes contact with
the radio chassis. Set the generator tothe
carrier frequency as indicated by meter
positions 4 and 5, then reconnect the cable
shield to the radio. Adjust L111 through
L116 clockwise one turn at a time, watching
meter 5 for an increase in indication above
noise level.

Tune L111 through L116 for peak reading on meter
5, reducing generator output level as necessary to
keep meter 5 out of saturation. Tune L110 for peak
on meter 5. Repeat the adjustment of L111 through
L116. Turn L111 through L116 in or out as neces-
sary until all screws are level. Repeat the adjust-
ment of L111 through L116.

11 L106, L107, 11 Tune L106, L107 and L108 for best noise quieting
L108 (revr audio) (Minimum meter indication), Maximum meter 11

sensitivity may be obtained by placing the multi-
plier switch on the test set in the .2 V AC position.

12 L1ll, L112, 1l Tune L111 through L116 for best noise quieting.
L113, L114, (revr audio) Repeat until no further improvement in quieting
L115, L116 level can be obtained,

13 C1,C2,L111 5,11 Preamplifier - If the radio is equipped with the op-
tional preamplifier, reconnect the preamplifier.
Tune Cl and C2 for maximum meter 5reading. Then
tune Cl, C2, and L111 for best noise quieting on
meter 11.

14 Perform 20 dB quieting sensitivity measurementas
check of alignment, Refer to the Servicing Infor-
mation Section of the manual for this procedure (see
receiver RF and IF board).

6. OFFSET OSCILLATOR FREQUENCY
ADJUSTMENT (450-512 MHz)

NOTE
Adjustment of the offset oscillator to set
the transmitter frequency may result in
the radio failing to operate. Transmitter
frequency adjustment should be accom-
plished only by warping the channel] element.

a. Alignment Set-Up and Equipment

(1) A frequency counter and/or frequency
meter capable of measuring 11.7 MHz, 14.7 MHz,
6-6

and 16.7 MHz to within +10 Hz is required. Con-
nect a coax cable with one inch tinned wire leads
on one end to the frequency measuring equipment.
An alligator clip on the wire lead connected tothe
shield will be required.

(2) Unplug the exciter input cable (at J300)
from the receiver rf deck (located on the Main
Control Board side of the RF deck).

(3) On PLmodels, remove the "Vibrasender''
reed from the PL encoder. On DPLmodels connect
a TRN6332A Shorting Plug between J701 and J702 on
the DPL encoder board.

(4) Usetuning tool (Part No. 66D84387C01) to
adjust the slug in the oscillator warp coil (see
alignment tool illustration).

A
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b, Frequency Selection

(1) On multi-frequency standard and/or du-
plex model transmitters, set the frequency se-
lector to any channel.

(2) On multi-frequency wide-space model
transmitters, set the frequency selector to any
channel in the high frequency group to adjust the
16.7 MHz or 14.7 MHz offset oscillator and toany
channel in the low frequency group to adjust the
11.7 MHz offset oscillator.

c. Alignment

(1) Key the transmitter with the pushbutton
on the portable test set (or meter panel) rather
than with the microphone.

(2) On standard and/or duplex model trans-
mitters, touch the center conductor of the coax
cable from the frequency measuring equipment to
TP302 and clip the cable shield to chassis or
ground (NOT TO THE EXCITER SHIELD). Adjust
the standard frequency warp coil until the oscilla-
tor frequency reads 16.7 MHz (450-470 MHz band)
or 14.7 MHz (470-512 MHz band) or 11.7 MHz
(optional). Unkey the transmitter.

PORTABLE TEST SET

XMTR ON e
PUSHBUTTON: ®

IBRASENDER"
RESONANT REED

(3) On widespace model transmitters, touch
the center conductor of the coax cable from the
frequency measuring equipment to TP302 for the
16.7 MHz or 14.7 MHz adjustment and to TP401
for the 11.7 MHz adjustment. The cable shieldin
either case should be clipped to the chassis or
ground, not the exciter shield. Adjust the stan-
dard frequency warp coil for the 16.7 MHz or
14.7 MHz oscillators and the W-S frequency warp
coil for the 11.7 MHz oscillator. Unkey the trans-
mitter.

(4) Reconnect exciter input cable to the re-
ceiver rf deck,
7. OFFSET OSCILLATOR FREQUENCY

ADJUSTMENT (406-420 MHz)
NOTE

Adjustment of the offset oscillator to
set the transmitter frequency may re-
sult in the radio failing to operate.
Transmitter frequency adjustments
should be accomplished only by warping
the channel element.

a. Alignment Set-Up and Equipment

(1) A frequency counter and/or frequency
meter capable of measuring 8.7 MHz through
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20.7 MHz to within +10 Hz is required. Connect
a coax cable with one inch tinned wire leads on
one end to the frequency measuring equipment,
An alligator clip on the wire lead connected tothe
shield will be required.

(2) Unplug the exciter input cable from the
receiver rf deck (locatedon the Main Control
Board side of the rf deck).

(3) On PL models, remove the "Vibrasender"
reed from the PL encoder. On DPL models, con-
nect a TRN6332A Shorting Plug between J701 and
J702 on the DPL encoder Board.

(4) Use tuning tool(PartNo. 66D84387C01)
to adjust the slug in the oscillator warp coil (L300
and L400) counterclockwise until the core is flush
with the top of the board.

(5) The wide-space offset oscillator circuit
is designed to accept KXN6108AA crystals in the
frequency range of 8.7 MHz to 25.7 MHz. How-
ever, itis necessary to remove R321, R355, or
R356, and change the tap position of the L300
warp coil, depending on the crystal frequency that
is required. The following table is listed here for
reference in those cases where the radio is to be
retuned using a different offset oscillator frequency.

b, Frequency Selection

(1) On multi-frequency standard model trans-
mitters, set the frequency selector to any channel
to adjust the 11.7 MHz offset oscillator,

(2) On multi-frequency wide-space model
transmitters, set the frequency selector to any
channel in the wide-space (lower) frequency group
to adjust the wide-space offset oscillator and to
any channel in the standard (higher) frequency
group to adjust the 11.7 MHz offset oscillator.

c. Alignment

(1) Key the transmitter with the pushbutton
on the portable test set (or meter panel) rather
than with the microphone to prevent unwanted mod-
ulation of the carrier.

(2) On standard model transmitters, touch
the center conductor of the coax cable from the
frequency measuring equipment to TP40landclip
the cable shield to chassis or ground, not to the
exciter shield. Adjust the standard frequency
warp coil clockwise until the oscillator frequency
reads 11.7 MHz. Unkey the transmitter.

(3) On wide-space model transmitters, touch
the center conductor of the coax cable from the
frequency measuring equipment to TP302 for the
wide-space adjustment and to TP401 for the
11.7 MHz adjustment. The cable shield in both
cases should be clipped to the chassis or ground,
not to the exciter shield. Adjust the wide-space
warp coil clockwise for the frequency stamped on
the crystal and the standard frequency warp coil
for the 11.7 MHz oscillator. Unkey the transmit-
ter.

(4) Reconnect the exciter input cable to the
receiver rf deck.

8. STANDARD EXCITER ALIGNMENT
PROCEDURE
(See Test Set-Up Diagram on page 6-9)

a. Alignment Set-Up and Equipment

(1) When using Motorola §1056B Portable
Test Set and TEK-37 cable, set controls as follows
unless otherwise specified: Function Switch to
Transmitter; Sensitivity Switch to 100 mV.

(2) When using Motorola TEK-5 Meter Panel
with TEK-40 MICOR Adapter, set TEK-40 Selec-
tor switch to Position B.

KXN6108AA L300
Frequency Tap
(MHz) Position R321 R355 R356

700-10. 999 IN IN IN
000-13.999 IN OUT IN

14. 000-17. 499 OUT OUT IN
17. 500-20. 700 OUT OUT OUT
20. 701-21.999 IN IN IN
22 000-25. 700 IN OUT IN

8.
11. 2

3

4

1

2

(3) Use tuning tool 66C84389G01 for L301
through L307 and L401 through L407, and tuning
tool 66D84387C01 for power set adjustment. Use
a probe to short TP301 to ground, or place a clip
lead between pins 3 and 4 of the time-out timer
receptacle onthe main control board.

(4) Major realignment of the exciter also
requires the use of cable adapters to feed the ex-
citer filters from an r-f generator (see diagram
on page 6-10). This adapter consists of a phono-
to-UHF adapter (Motorola Part No. 58A82896G01)
and a UHF double-female through-connector or
equivalent adapters to connect to a male phono
connector.
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NOTE

USE ONLY RECOMMENDED TYPE BENCH
POWER SUPPLY. SEE TABLE OF RECOM
MENDED TEST EQUIPMENT IN MAINTEN-
ANCE SECTION.

Exciter Alignment Test Set-Up

b. Tune-Up Freauency Selection for Multi-

Transmitter)

(1) For maximum frequency separation upto
.5 MHz -- Set the frequency selector switch to
the frequency closest to the center of the range
covered. For two-frequency radios select the
higher frequency.

(2) For maximum frequency separation be-
tween .5 MHz and 1.0 MHz. -- Remove onechan-
nel element and insert a tune-up element whose
frequency is midway between the two most widely
separated frequencies. Set the frequency selec-
tor switch to select this element.

c. Alignment
Frequency Radios (Without Wide Space

(1) Follow the step-by-step procedure below
for complete alignment. For Touch-Up Alignment,
Steps 2, 3, 4, 5, and 6 can be omitted.

(2) References enclosed in brackets [] per-
tain to the 406-420 MHz models, while those with-
out brackets apply to 450-512 MHz.

(3) The following procedure must be strictly
adhered to when a complete alignment is needed.
Although rated power may be obtained by rough
peak tuning at one temperature, proper perfor-
mance of the exciter cannot be expected
over the specified temperature range if the pro-
cedure is not strictly adhered to.
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tor switch to select this element.

c. Alignment
Frequency Radios (Without Wide Space

(1) Follow the step-by-step procedure below
for complete alignment. For Touch-Up Alignment,
Steps 2, 3, 4, 5, and 6 can be omitted.

(2) References enclosed in brackets [] per-
tain to the 406-420 MHz models, while those with-
out brackets apply to 450-512 MHz.

(3) The following procedure must be strictly
adhered to when a complete alignment is needed.
Although rated power may be obtained by rough
peak tuning at one temperature, proper perfor-
mance of the exciter cannot be expected
over the specified temperature range if the pro-
cedure is not strictly adhered to.
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EXCITER INPUT CABLE MOT. PT. NO.58-82896G01 UHF MALE CONN.
ANT. ADAPTER

MOT. PT. NO. 584109152
STRAIGHT-THROUGH UHF

COAX CABLE

TYPE "N" CONN. AEPS-16337-O

TO RF GENERATOR

Adapters Required for Exciter Alignment

Test Set Meter Rev.
Metering Selector Switch &
Plug Switch Ref, A-B

Step Adjust Location Position Switch Stage and Procedure
1 Power Power Output - Turn the Power Set Control

Set fully CCW (minimum power).
2 L301 Pre-Alignment - Adjust the tuning screws in

through the exciter output filter, L402 to L407, fully
L307 CCW until each screw is fully extended. NOTE:
[L401 There is a stop on each screw which will pre-
through vent it from being completely removed from
L407] the filter cover. Adjust the slug in L401 so

that its end is flush with the circuit board.
3 TP301 Exciter 4 OffRef. A Disable Offset Oscillator - Short TP301 to

ground by either connecting it to ground witha
clip lead, or jumper pin 3 to pin 4 on the time-
out timer receptacle on the control board. (M4
should read zero when the radio is keyed and
TP301 is shorted to ground. )

4 L401 Exciter 2 OffRef. A Offset Mixer Output - Remove the exciter input
[3] cable from the receiver rf deck (main control-

board side) and connect it to the signal genera-
Set thetor using a 58A82896G01 adapter.

signal generator to the transmitter frequency,
and its output level to 50-70 millivolts. Key
transmitter. Adjust the slug in L301 [L4011
for a peak reading on meter 2 [3] by turning the
slug clockwise so it moves away from the cir-
cuit board. In some cases, the reading will
initially decrease, Tune until a peak readingis
obtained Adjust generator outputto obtain a final
meter 2[3] reading inthe center of the meter scale.
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Set thetor using a 58A82896G01 adapter.

signal generator to the transmitter frequency,
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6-10



Test Set Meter Rev.
Metering Selector Switch &
Plug Switch Ref, A«B

Step Adjust Location Position Switch Stage and Procedure

5 L302 Exciter 2 Off Ref, A Exciter Filter - With transmitter keyed, ad-
through [3] just L302 [L402] for minimum meter 2 [3] read-
L307 ing, Adjust L303[L4031 for peak meter 2 [3]
[L402 reading, Adjust L304[L404] for a minimum
through meter reading. Adjust L305 [L405] for a
L407] peak meter reading. Adjust L306 [L406] for

a minimum meter reading, Adjust L307 [4071
for a peakmeter 2[3] reading. Unkey transmitter,
Adjust L302 through L307 [L402 through L407]
CW (in) one-half turn each,

6 TP301 Exciter 4 Off Ref. A Offset Oscillator - Remove exciter input cable
from signal generator and reconnect to receiver
rf deck. Remove short from TP301 on the
jumper added in step 3, which will enable the
offset oscillator. Key the transmitter. A
meter 4 reading of +30 to 40 uA should be ob-
tained, (When TEK-5 Meter Panel is used,
reading is +15 to 20 uA).

7 L302 Exciter 2 Off Ref. A Exciter Filter - Adjust L302 [L4021 CCW to
through [3] first M2 [M3] minimum. Adjust L303 [L4031
L306 CCW to first M2 [M3] maximum. Adjust
[L402 L304 [L404] CCW to first M2 [M3] minimum.
through Adjust L305 [L405] CCW to first M2 [M3]

maximum,L406] Adjust L306 [L406] CCW to first
M2 [M3] minimum. Unkey the transmitter.

8 L302, Exciter 5 Off Ref. B Exciter Filter - Key the transmitter. Adjust
L307 L307 [L407] then L302 [L402] for raa maximum
[L402, meter reading on meter 5.
L407]

9 L301 Exciter 5 Off Ref. B Offset Mixer Output - Touch up L301 [L4011
[L401] for maximum meter 5. The tuning tool de-

tunes L301 [L401] while tuning. Therefore, it
is necessary to remove the tool and check for
the meter peak. Repeat as necessary until
the maximum meter 5 indication is reached
after the tuning tool is removed. Unkey trans-
mitter.

10 Proceed to power set procedure.

9. WIDE-SPACE EXCITER ALIGNMENT
PROCEDURE (450-512 MHz)
Alignment Set-Up and Equipmenta.
Use the same equipment, set-up, and tuning

tools as for the standard exciter alignment pro-
cedure.

b. Tune-Up Frequency Selection for Multi-
Frequency Radios

(1) Wide-Space FrequencyChannel Group
Use same procedure as for standard ex-

citer except pick proper channel from wide-space
frequency group of frequencies.
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Test Set Meter Rev.
Metering Selector Switch &
Plug Switch Ref, A«B

Step Adjust Location Position Switch Stage and Procedure

5 L302 Exciter 2 Off Ref, A Exciter Filter - With transmitter keyed, ad-
through [3] just L302 [L402] for minimum meter 2 [3] read-
L307 ing, Adjust L303[L4031 for peak meter 2 [3]
[L402 reading, Adjust L304[L404] for a minimum
through meter reading. Adjust L305 [L405] for a
L407] peak meter reading. Adjust L306 [L406] for

a minimum meter reading, Adjust L307 [4071
for a peakmeter 2[3] reading. Unkey transmitter,
Adjust L302 through L307 [L402 through L407]
CW (in) one-half turn each,

6 TP301 Exciter 4 Off Ref. A Offset Oscillator - Remove exciter input cable
from signal generator and reconnect to receiver
rf deck. Remove short from TP301 on the
jumper added in step 3, which will enable the
offset oscillator. Key the transmitter. A
meter 4 reading of +30 to 40 uA should be ob-
tained, (When TEK-5 Meter Panel is used,
reading is +15 to 20 uA).

7 L302 Exciter 2 Off Ref. A Exciter Filter - Adjust L302 [L4021 CCW to
through [3] first M2 [M3] minimum. Adjust L303 [L4031
L306 CCW to first M2 [M3] maximum. Adjust
[L402 L304 [L404] CCW to first M2 [M3] minimum.
through Adjust L305 [L405] CCW to first M2 [M3]

maximum,L406] Adjust L306 [L406] CCW to first
M2 [M3] minimum. Unkey the transmitter.

8 L302, Exciter 5 Off Ref. B Exciter Filter - Key the transmitter. Adjust
L307 L307 [L407] then L302 [L402] for raa maximum
[L402, meter reading on meter 5.
L407]

9 L301 Exciter 5 Off Ref. B Offset Mixer Output - Touch up L301 [L4011
[L401] for maximum meter 5. The tuning tool de-

tunes L301 [L401] while tuning. Therefore, it
is necessary to remove the tool and check for
the meter peak. Repeat as necessary until
the maximum meter 5 indication is reached
after the tuning tool is removed. Unkey trans-
mitter.

10 Proceed to power set procedure.

9. WIDE-SPACE EXCITER ALIGNMENT
PROCEDURE (450-512 MHz)
Alignment Set-Up and Equipmenta.
Use the same equipment, set-up, and tuning

tools as for the standard exciter alignment pro-
cedure.

b. Tune-Up Frequency Selection for Multi-
Frequency Radios

(1) Wide-Space FrequencyChannel Group
Use same procedure as for standard ex-

citer except pick proper channel from wide-space
frequency group of frequencies.
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(2) Standard Frequency Channel Group

Use same procedure as for standard ex-
citer except pick proper channel] from standard
frequency group of frequencies.

c. Alignment

(1) Follow the step-by-step procedure be-
For touch-uplow for complete alignment.

alignment or frequency changes of less than
1,0 MHz, steps 2, 3, 4, 5 and 6, may be omitted,

(2) The following proceduremust be strictly
followed when complete alignment is needed. Al-
though rated power may be obtained by peak tuning
at one temperature, proper performance of the
exciter cannot be expected over the spe-
cified temperature range if the procedure is not
strictly adhered to.

Test Set Meter Rev.
Metering Selector Switch &

Plug Switch Ref. A-B
Step Adjust Location Position Switch Stage and Procedure

1 Power Power Output - Turn the Power Set Control
Set fully CCW (minimum power).

2 L301 Pre-Alignment - Adjust the slugs in L301 and
through L401 so that their ends are flush with the cir-
L307 & cuit board. Adjust the tuning screws in the
L401 exciter output filters, L302 to L307 and L402
through to L407, fully CCW until each screw is fully
L407 extended. NOTE: There is a stop on each

screw which will prevent it from being com-
pletely removed from the filter cover.

3 TP301 Exciter 4 Off Ref. A Disable Standard OffsetOscillator: Short TP301 to
ground by either shorting the point to the
shield or connecting pins 3 & 4 of the Time-

(SeeOut Timer together with a clip lead.
Fig. 3) (M4 should read zero when radio is
keyed with TP301 shorted to ground. )

4 L301 Exciter 2 Off Ref. A StandardOffsetMixer Output: Remove the exciter
input cable from the receiver RF deck (located
on the Control Board side of the RF deck) and
connect it to the signal generator using an an-
tenna adapter (#58A82896G01) and rza UHF
Thru-Connector. Set the signal generator to
the proper transmitter frequency in the high
frequency group. Set the generator output
level to 50-70millivolts, Key transmitter. Ad-
just the slug in L301 for a peak reading on
meter 2 by turning the slug clockwise so it

In somemoves away from the circuit board.
cases, the reading on meter 2willinitially de-
crease, Tune untila peak readingis obtained. Ad-
just the generator output to obtain a finalmeter 2

indication at the center of the meter scale.
5 L302 Exciter 2 Off Ref, A Standard Exciter Filter: With transmitter

to keyed, adjust L302 for minimum meter 2
L307 reading. Adjust L303 for peak meter read-

ing. Adjust L304 for a minimum meter read-
ing. Adjust L305 for a peak meter reading .

Adjust L306 for a minimum meter reading. Ad-
just L307 for a peakmeter reading. Unkey the
transmitter. Adjust L302 through L307 CW (in)
one-half turn each.

+
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(2) Standard Frequency Channel Group

Use same procedure as for standard ex-
citer except pick proper channel] from standard
frequency group of frequencies.

c. Alignment

(1) Follow the step-by-step procedure be-
For touch-uplow for complete alignment.

alignment or frequency changes of less than
1,0 MHz, steps 2, 3, 4, 5 and 6, may be omitted,

(2) The following proceduremust be strictly
followed when complete alignment is needed. Al-
though rated power may be obtained by peak tuning
at one temperature, proper performance of the
exciter cannot be expected over the spe-
cified temperature range if the procedure is not
strictly adhered to.

Test Set Meter Rev.
Metering Selector Switch &

Plug Switch Ref. A-B
Step Adjust Location Position Switch Stage and Procedure

1 Power Power Output - Turn the Power Set Control
Set fully CCW (minimum power).

2 L301 Pre-Alignment - Adjust the slugs in L301 and
through L401 so that their ends are flush with the cir-
L307 & cuit board. Adjust the tuning screws in the
L401 exciter output filters, L302 to L307 and L402
through to L407, fully CCW until each screw is fully
L407 extended. NOTE: There is a stop on each

screw which will prevent it from being com-
pletely removed from the filter cover.

3 TP301 Exciter 4 Off Ref. A Disable Standard OffsetOscillator: Short TP301 to
ground by either shorting the point to the
shield or connecting pins 3 & 4 of the Time-

(SeeOut Timer together with a clip lead.
Fig. 3) (M4 should read zero when radio is
keyed with TP301 shorted to ground. )

4 L301 Exciter 2 Off Ref. A StandardOffsetMixer Output: Remove the exciter
input cable from the receiver RF deck (located
on the Control Board side of the RF deck) and
connect it to the signal generator using an an-
tenna adapter (#58A82896G01) and rza UHF
Thru-Connector. Set the signal generator to
the proper transmitter frequency in the high
frequency group. Set the generator output
level to 50-70millivolts, Key transmitter. Ad-
just the slug in L301 for a peak reading on
meter 2 by turning the slug clockwise so it

In somemoves away from the circuit board.
cases, the reading on meter 2willinitially de-
crease, Tune untila peak readingis obtained. Ad-
just the generator output to obtain a finalmeter 2

indication at the center of the meter scale.
5 L302 Exciter 2 Off Ref, A Standard Exciter Filter: With transmitter

to keyed, adjust L302 for minimum meter 2
L307 reading. Adjust L303 for peak meter read-

ing. Adjust L304 for a minimum meter read-
ing. Adjust L305 for a peak meter reading .

Adjust L306 for a minimum meter reading. Ad-
just L307 for a peakmeter reading. Unkey the
transmitter. Adjust L302 through L307 CW (in)
one-half turn each.

+
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Test Set Meter Rev.
Metering Selector Switch &

Plug Switch Ref, A-B
Step Adjust Location Position Switch Stage and Procedure

6 Fre- Exciter 4 Rev. Ref. A Disable W-S Offset Oscillator: Switch Fre-
quency quency Selector to proper channel in low fre-
Selector quency group. Maintain short on TP301 to
TP301 ground to disable W-S offset oscillator.

(Meter 4 should read zero when radio is keyed
on channel in low frequency group with TP301
shorted to ground. )

7 L401 Exciter 3 Off. Ref, A W-S Offset Mixer Output: Set the signal gener-
ator to the proper transmitter frequency in the
low frequency group. Set the generator out-
put level to 50-70 millivolts. Key transmitter,
Adjust the slug in L401 for a peak reading on
meter 3 by turning the slug clockwise so it
moves away from the circuit board. In some
cases, the reading on meter 3 will initially de-
crease. Tune until a peak reading is obtained.
Adjust the signal generator for a centér~scale
reading on meter 2.

8 L402 Exciter 3 OffRef. A W-S Exciter Filter - With transmitter keyed,
through adjust L402 for minimum meter 3 reading.
L407 Adjust L403 for peak meter reading. Adjust

L404 for rsa minimum meter reading. Adjust
L405 for a peak meter reading. Adjust L406
for a minimum meter reading. Adjust L407
for a peak meter reading. Unkey transmitter.
Adjust L404 through L407 CW (in) one-half tune
each,

9 TP301 Exciter 4 Rev. Ref, A W-S Offset Oscillator: Remove exciter input
cable from signal generator and reconnect to
receiver rf deck. Remove short from TP301
which will enable the W-S Offset Oscillator.
Key the transmitter on proper channel in low
frequency group. A meter 4 reading of +30 to
40 uA should be obtained. (When TEK-5 Meter
Panel is used, reading is +15 to 20 uA),

10 L402 Exciter 3 OffRef. A Wide-Space Exciter Filter: Adjust L402 CCW
through to first Meter 3 Minimum. Adjust L403 CCW
L406 to first Meter 3 maximum. Adjust L404 CCW

to first Meter 3 minimum. Adjust L405 CCW
to first maximum. Adjust L406 CCW to first
Meter 3 minimum, Unkey transmitter.

ll L402 Exciter 5 OffRef. B Wide-Space Exciter Filter: Key transmitter, Ad-
L407 just L407, then L402 formaximummeter 5 reading,

12 L401 Exciter 5 Off Ref. B Wide-Space Mixer Output: Touch up L401 for
maximum reading on meter 5. The tuning tool
detunes L401 while tuning. Therefore, it is
necessary to remove the tool and check for the
meter peak. Repeat as necessary until the
maximum meter 5 indication is reached after
the tuning tool is removed. Unkey transmitter.

a
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Test Set Meter Rev.
Metering Selector Switch &

Plug Switch Ref, A-B
Step Adjust Location Position Switch Stage and Procedure

6 Fre- Exciter 4 Rev. Ref. A Disable W-S Offset Oscillator: Switch Fre-
quency quency Selector to proper channel in low fre-
Selector quency group. Maintain short on TP301 to
TP301 ground to disable W-S offset oscillator.

(Meter 4 should read zero when radio is keyed
on channel in low frequency group with TP301
shorted to ground. )

7 L401 Exciter 3 Off. Ref, A W-S Offset Mixer Output: Set the signal gener-
ator to the proper transmitter frequency in the
low frequency group. Set the generator out-
put level to 50-70 millivolts. Key transmitter,
Adjust the slug in L401 for a peak reading on
meter 3 by turning the slug clockwise so it
moves away from the circuit board. In some
cases, the reading on meter 3 will initially de-
crease. Tune until a peak reading is obtained.
Adjust the signal generator for a centér~scale
reading on meter 2.

8 L402 Exciter 3 OffRef. A W-S Exciter Filter - With transmitter keyed,
through adjust L402 for minimum meter 3 reading.
L407 Adjust L403 for peak meter reading. Adjust

L404 for rsa minimum meter reading. Adjust
L405 for a peak meter reading. Adjust L406
for a minimum meter reading. Adjust L407
for a peak meter reading. Unkey transmitter.
Adjust L404 through L407 CW (in) one-half tune
each,

9 TP301 Exciter 4 Rev. Ref, A W-S Offset Oscillator: Remove exciter input
cable from signal generator and reconnect to
receiver rf deck. Remove short from TP301
which will enable the W-S Offset Oscillator.
Key the transmitter on proper channel in low
frequency group. A meter 4 reading of +30 to
40 uA should be obtained. (When TEK-5 Meter
Panel is used, reading is +15 to 20 uA),

10 L402 Exciter 3 OffRef. A Wide-Space Exciter Filter: Adjust L402 CCW
through to first Meter 3 Minimum. Adjust L403 CCW
L406 to first Meter 3 maximum. Adjust L404 CCW

to first Meter 3 minimum. Adjust L405 CCW
to first maximum. Adjust L406 CCW to first
Meter 3 minimum, Unkey transmitter.

ll L402 Exciter 5 OffRef. B Wide-Space Exciter Filter: Key transmitter, Ad-
L407 just L407, then L402 formaximummeter 5 reading,

12 L401 Exciter 5 Off Ref. B Wide-Space Mixer Output: Touch up L401 for
maximum reading on meter 5. The tuning tool
detunes L401 while tuning. Therefore, it is
necessary to remove the tool and check for the
meter peak. Repeat as necessary until the
maximum meter 5 indication is reached after
the tuning tool is removed. Unkey transmitter.

a
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Test Set Meter Rev.
Metering Selector Switch &

Plug Switch Ref. A-B
Step Adjust Location Position Switch Stage and Procedure

13 Free Exciter 4 Off Ref. A Standard Offset Oscillator: Select proper
quency channel in high frequency group. Key the
Selector transmitter, A meter 4 reading of +30 to 40uA

should be obtained (when TEK-5 Meter Panel
is used, reading is +15 to 20 uA), Unkey
transmitter.

14 L302 2 OffRef. A Standard Exciter Filter: Key transmitter. Ad-Exciter
through just L302 CCW to first meter 2 minimum.
L306 Adjust L303 CCW to first meter 2 maximum.

Adjust L304 CCW to first meter 2 minimum.
Adjust L305 CCW to first meter 2 minimum.
Ad ust L306 CCW to first meter 2 minimum.
U ey transmitter.

15 L302 Exciter 5 Off Ref. B Standard Exciter Filter: Key transmitter. Adjust
L307, then L302 fora maximum on meter 5,

16 L301 Exciter 5 Off Ref. B Standard Offset Mixer Output: Touch up L301
for maximum reading on meter 5. The tuning

Therefore, ittool detunes L301 while tuning.
is necessary to remove the tool and check for
the meter peak. Repeat as necessary until
the maximum meter5 indication is reached
after the tuning tool is removed. Unkey trans -
mitter.

17 Proceed to power set procedure.

4

10. WIDE-SPACE EXCITER ALIGNMENT
PROCEDURE (406-420 MHz)

a. Alignment Set-Up and Equipment

Use the same equipment, set-up, and tuning
tools as for the standard exciter alignment pro-
cedure,

b. Tune-Up Frequency Selection for Multi-
Frequency Radios

(1) Wide-Space Frequency Channel Group

Use same procedure as for standard ex-
citer except pick proper channel from wide-space
frequency group of frequencies.

(2) Standard Frequency Channel Group

Use same procedure as for standard
exciter except pick proper channel from standard
frequency group of frequencies.

c. Alignment

Follow the step-by-step procedure below for
complete alignment. For touch-up alignment,
Steps 2, 3, 4, 5 and 6 may be omitted.

(1) Omit steps 2, 3, 4, 5 and 6 for touch-
up Alignment (i.e., changing frequency by less
than 1,0 MHz).

+

(2) Following procedure must be strictly
followed when complete alignment is needed.
Although rated power may be attained by
rough peak tuning at one temperature, proper
exciter performance cannot be expected over
the specified temperature range if the fol-
lowing procedure is not strictly adhered to.
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Test Set Meter Rev.
Metering Selector Switch &

Plug Switch Ref. A-B
Step Adjust Location Position Switch Stage and Procedure

13 Free Exciter 4 Off Ref. A Standard Offset Oscillator: Select proper
quency channel in high frequency group. Key the
Selector transmitter, A meter 4 reading of +30 to 40uA

should be obtained (when TEK-5 Meter Panel
is used, reading is +15 to 20 uA), Unkey
transmitter.

14 L302 2 OffRef. A Standard Exciter Filter: Key transmitter. Ad-Exciter
through just L302 CCW to first meter 2 minimum.
L306 Adjust L303 CCW to first meter 2 maximum.

Adjust L304 CCW to first meter 2 minimum.
Adjust L305 CCW to first meter 2 minimum.
Ad ust L306 CCW to first meter 2 minimum.
U ey transmitter.

15 L302 Exciter 5 Off Ref. B Standard Exciter Filter: Key transmitter. Adjust
L307, then L302 fora maximum on meter 5,

16 L301 Exciter 5 Off Ref. B Standard Offset Mixer Output: Touch up L301
for maximum reading on meter 5. The tuning

Therefore, ittool detunes L301 while tuning.
is necessary to remove the tool and check for
the meter peak. Repeat as necessary until
the maximum meter5 indication is reached
after the tuning tool is removed. Unkey trans -
mitter.

17 Proceed to power set procedure.
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Use same procedure as for standard
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frequency group of frequencies.

c. Alignment

Follow the step-by-step procedure below for
complete alignment. For touch-up alignment,
Steps 2, 3, 4, 5 and 6 may be omitted.

(1) Omit steps 2, 3, 4, 5 and 6 for touch-
up Alignment (i.e., changing frequency by less
than 1,0 MHz).

+

(2) Following procedure must be strictly
followed when complete alignment is needed.
Although rated power may be attained by
rough peak tuning at one temperature, proper
exciter performance cannot be expected over
the specified temperature range if the fol-
lowing procedure is not strictly adhered to.
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Test Set Meter Rev.
Metering Selector Switch &

Plug Switch Ref. A-B
Step Adjust Location Position Switch Stage and Procedure

1 Power Turn the Power Set ControlPower Output:
Set fully CCW (minimum power).

2 L301 Pre-Alignment: Adjust the slugs in L301,
L320 and L401 so that their ends are flushthrough

L307 with the circuit board. Adjust the tuning
& screws in the exciter output filters, L302 to
L320, L307 and L402 to L407, fully CCW until each
& screw is fully extended. NOTE: There isa
L401 stop on each screw which will prevent it from
through being completely removed from the filter
L407 cover.

3 TP301 Exciter 4 OffRef. A Disable Wide-Space OffsetOscillator: Short TP30
to ground by either shorting the point to the
shield or connecting pins 3 & 4 of the time-
out timer receptacle (located on the maincon-
trol board) together with a clip lead. (See
Fig. 3) (Meter 4 should read zero when radio
is keyed with TP301 shorted to ground. )

4 L301, Exciter 2 Off Ref. A Wide-Space Offset Mixer Output: Remove the
L320 exciter input cable from the receiver rf deck

(located on the main control board side ofthe rf
deck) and connect it to the signal generator
using an antenna adapter (#58A82896G01) and
a UHF Thru Connector, Set the signal gen-
erator to the proper transmitter frequency in
the wide-space frequency group. Set the
generator output level to 50-70millivolts, Key
transmitter, Adjust the slugs in L301 and in
L320 for a peak meter 2 reading by turning
the slug clockwise so it moves away from the
circuit board. In some cases, the meter 2

reading will initially decrease. Tune until a
peak reading is obtained. Adjust generator
output for a center-scale reading on meter 2.

5 L302 Exciter 2 OffRef. A With transmitterWide-Space Exciter Filter:
through keyed, adjust L302 for minimum meter 2
L307 reading. Adjust L303 for peak meter read-

ing. Adjust L304 for a minimum meter: reading
Adjust L305 for a peak meter reading. Adjust
L306 for a minimum meter reading. Adjust L307
for a peak meter reading. Unkey the transmitter
Adjust L302 through L307 CW (in) one-halfturn ea.

6 Fre- Exciter 4 Off Ref. A Disable Standard Offset Oscillator: Switch
quency frequency selector to proper channel in stan-
Selector dard frequency group. Maintain short from
TP301 TP301 to shield to disable standard offset os-

cillator. (Meter 4 should read zero when
radio is keyed with TP301 shorted to ground).

a
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Test Set Meter Rev.
Metering Selector Switch &

Plug Switch Ref. A-B
Step Adjust Location Position Switch Stage and Procedure

1 Power Turn the Power Set ControlPower Output:
Set fully CCW (minimum power).

2 L301 Pre-Alignment: Adjust the slugs in L301,
L320 and L401 so that their ends are flushthrough

L307 with the circuit board. Adjust the tuning
& screws in the exciter output filters, L302 to
L320, L307 and L402 to L407, fully CCW until each
& screw is fully extended. NOTE: There isa
L401 stop on each screw which will prevent it from
through being completely removed from the filter
L407 cover.

3 TP301 Exciter 4 OffRef. A Disable Wide-Space OffsetOscillator: Short TP30
to ground by either shorting the point to the
shield or connecting pins 3 & 4 of the time-
out timer receptacle (located on the maincon-
trol board) together with a clip lead. (See
Fig. 3) (Meter 4 should read zero when radio
is keyed with TP301 shorted to ground. )

4 L301, Exciter 2 Off Ref. A Wide-Space Offset Mixer Output: Remove the
L320 exciter input cable from the receiver rf deck

(located on the main control board side ofthe rf
deck) and connect it to the signal generator
using an antenna adapter (#58A82896G01) and
a UHF Thru Connector, Set the signal gen-
erator to the proper transmitter frequency in
the wide-space frequency group. Set the
generator output level to 50-70millivolts, Key
transmitter, Adjust the slugs in L301 and in
L320 for a peak meter 2 reading by turning
the slug clockwise so it moves away from the
circuit board. In some cases, the meter 2

reading will initially decrease. Tune until a
peak reading is obtained. Adjust generator
output for a center-scale reading on meter 2.

5 L302 Exciter 2 OffRef. A With transmitterWide-Space Exciter Filter:
through keyed, adjust L302 for minimum meter 2
L307 reading. Adjust L303 for peak meter read-

ing. Adjust L304 for a minimum meter: reading
Adjust L305 for a peak meter reading. Adjust
L306 for a minimum meter reading. Adjust L307
for a peak meter reading. Unkey the transmitter
Adjust L302 through L307 CW (in) one-halfturn ea.

6 Fre- Exciter 4 Off Ref. A Disable Standard Offset Oscillator: Switch
quency frequency selector to proper channel in stan-
Selector dard frequency group. Maintain short from
TP301 TP301 to shield to disable standard offset os-

cillator. (Meter 4 should read zero when
radio is keyed with TP301 shorted to ground).

a
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7 L401 Exciter 3,2 Off Ref. A Standard Offset Mixer Output: Set the signal -

generator to the proper transmitter frequency
in the standard frequency group. Set the gen-
erator output level to50-70mV. Key transmit-
ter. Adjust the slug in L401 for a peak
reading on meter 3 by turning the slug clock-
wise so it moves away from the circuit board.
In some cases, the reading on meter 3 will
initially decrease. Tune until a peak reading
is obtained. Adjust generator output for a
center-scale reading on meter 2.

8 L402 Exciter 3 Off Ref. A Standard Exciter Filter: With transmitter
through keyed, adjust L402 for minimum meter 3 reading
L407 Adjust L403 for peak meter reading. Adjust L404

for aminimum meter reading. Adjust L405 for a
peak meter reading. Adjust L406 for a minimum
meter reading. Adjust L407 for a peak meter
reading. Unkey the transmitter, Adjust L402
through L407 CW (in) one-half turn each.

9 TP301 Standard Offset Oscillator: Remove exciter
input cable from signal generator and recon-
nect to receiver rf deck. Remove short from
TP301, which will enable standard offset os-
cillator.

10 Fre- Exciter 4 Off Ref. A Key the transmitter on proper channel in
quency standard frequency group. A meter 4 reading
Selector of +30 to 40 uA should be obtained. (When

TEK-5 Meter Panel is used, reading is +15
to 20 uA.)

ll L402 Exciter 3 Off Ref. A Standard Exciter Filter - Adjust L402 CCW
through to first meter 3 minimum. Adjust L403 CCW
L406 to first meter 3 maximum. Adjust L404 CCW

to first meter 3 minimum. Adjust L405 CCW
to first meter 3 maximum, Adjust L406 CCW to
firstmeter 3 minimum. Unkey transmitter.

12 L402, Exciter 5 Off Ref. B Standard Exciter Filter: Key transmitter. Adjust
L407 L407, then L402 formaximum meter 5 reading.

13 L401 Exciter 5 Off Ref. B Standard Mixer Output: Touch up L401 for
maximum reading on meter 5, The tuning
tool detunes L401 while tuning. Therefore,
it is necessary to remove the tool and check
for the meter peak. Repeat as necessary un-
til the maximum meter 5 indicationis reached
after the tuning tool is removed. Unkey trans-
mitter.

14 Fre- Exciter 4 Off Ref. A Wide-Space OffsetOscillator: Select proper chan-
quency nel in wide-space frequency group. Key the
Selector transmitter. A meter 4 reading of +30 to 40 uA

should be obtained (when TEK-5 Meter Panel is
used, reading is +15 to 20 uA). Unkey transmitter

Y
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through to first meter 3 minimum. Adjust L403 CCW
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12 L402, Exciter 5 Off Ref. B Standard Exciter Filter: Key transmitter. Adjust
L407 L407, then L402 formaximum meter 5 reading.

13 L401 Exciter 5 Off Ref. B Standard Mixer Output: Touch up L401 for
maximum reading on meter 5, The tuning
tool detunes L401 while tuning. Therefore,
it is necessary to remove the tool and check
for the meter peak. Repeat as necessary un-
til the maximum meter 5 indicationis reached
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mitter.

14 Fre- Exciter 4 Off Ref. A Wide-Space OffsetOscillator: Select proper chan-
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Selector transmitter. A meter 4 reading of +30 to 40 uA

should be obtained (when TEK-5 Meter Panel is
used, reading is +15 to 20 uA). Unkey transmitter
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15 L302 Exciter 2 OffRef. A Wide-Space Exciter Filter: Key transmitter.

through Adjust L302 CCW to first meter 2 minimum.
L306 Adjust L303 CCW to first meter 2 maximum.

Adjust L304 CCW to first meter 2 minimum.
Adjust L305 CCW to first meter 2 minimum.
Adjust L306 CCW to first meter 2 minimum.

16 L302, Exciter 5 Off Ref. B Wide-Space Exciter Filter: Adjust L307,
L307 then L302 for a maximum on meter 5.

17 L301, Exciter 5 OffRef. B Wide-Space Offset Mixer Output: Touch up
L320 L301 and L320 for maximum reading on

meter 5, The tuning tool detunes L301 while
tuning. Therefore, it is necessary to re-
move the tool and check for the meter peak.
Repeat as necessary until the maximum
meter 5 indication is reached after the tuning
tool is removed. Unkey the transmitter.

18 Proceed to power set procedure.

11. PA POWER SETTING PROCEDURE

a. Equipment Set-Up

(1) Using a TEK-37 cable, connect a
Motorola S-1056B Portable Test Set to the radio.
Set Function Switch to TRANSMITTER.

(2) Connect wattmeter to the front panel
connector of radio.

(3) Remove the shield over the power con-
trol board.

(4) Use tuning tool 66D84387C01 (see tuning
tool illustration).

b. Frequency Selection for Multi-Frequency
Radios

The transmitter power amplifier is broad-
band. Any channel may be used for initial PA
power setting. See step-by-step procedure for
final PA power setting.
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15 L302 Exciter 2 OffRef. A Wide-Space Exciter Filter: Key transmitter.

through Adjust L302 CCW to first meter 2 minimum.
L306 Adjust L303 CCW to first meter 2 maximum.

Adjust L304 CCW to first meter 2 minimum.
Adjust L305 CCW to first meter 2 minimum.
Adjust L306 CCW to first meter 2 minimum.

16 L302, Exciter 5 Off Ref. B Wide-Space Exciter Filter: Adjust L307,
L307 then L302 for a maximum on meter 5.

17 L301, Exciter 5 OffRef. B Wide-Space Offset Mixer Output: Touch up
L320 L301 and L320 for maximum reading on

meter 5, The tuning tool detunes L301 while
tuning. Therefore, it is necessary to re-
move the tool and check for the meter peak.
Repeat as necessary until the maximum
meter 5 indication is reached after the tuning
tool is removed. Unkey the transmitter.

18 Proceed to power set procedure.

11. PA POWER SETTING PROCEDURE

a. Equipment Set-Up

(1) Using a TEK-37 cable, connect a
Motorola S-1056B Portable Test Set to the radio.
Set Function Switch to TRANSMITTER.

(2) Connect wattmeter to the front panel
connector of radio.

(3) Remove the shield over the power con-
trol board.

(4) Use tuning tool 66D84387C01 (see tuning
tool illustration).

b. Frequency Selection for Multi-Frequency
Radios

The transmitter power amplifier is broad-
band. Any channel may be used for initial PA
power setting. See step-by-step procedure for
final PA power setting.
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c. Power Output Specifications specification sheet or Motorola Standard Parts

Teflon cable is nominally 0.095 dB/foot.TABLE I catalog. Cable loss ofthe specified 30C82921H01

406-420 MHz
Power Drive Power

Model Output Limit Set
45 55 45
100 125 100

450-470 MHz
Power Drive Power DC
Output Limit Set Input

31 25 80
55 45 120 ene

88 7 5 1 80 (waTTs}

125 100 270

200

470-512 MHz

Drive Power
Limit Set ERP *

T34 19 24 19 50
T44 39 48 39 100
T54 59 70 59 150
T74 78 94 78 200

10 20 30 40 50 60 70 80 90 100

TRANSMITTER RF OUTPUT (WATTS) BEPS- 9636-0

*The ERP applies only when using a standard 5 dB Graph of Effective Radiated Power

T44
T74

Model
T34
T44
T54
T74

Model

150

100

90

80

70

25
45
75

100

Power
Output

60

50

40

20

10

gain antenna connected to the radio through 10 feet
of coaxial cable (Motorola part no. 30C82921H01).
In all other cases, refer to the GRAPH OF EF-
FECTIVE RADIATED POWER. Antenna gain for
non-standard types is obtained from individual Follow the step-by-step procedure below.

d. Power Setting Procedure

PA POWER SETTING PROCEDURE
NOTE

If transmitter is to be brought back up to rated power after turning down
the Power Set control for alignment or troubleshooting procedures, pro-
ceed directly to Step 4.

Test Set Meter Rev.
Metering Selector Switch &

Plug Switch Ref. A-B
Step Adjust Location Position Switch Stage and Procedure

1 Power Power Watt- Pre-Setting of Controls: Adjust the Drive
Set and Control meter Limit control fully clockwise (maximum
Drive Board drive limit). Adjust the Power Set control
Limit 1/4 turn from fully counterclockwise (just

up from minimum power output).
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In all other cases, refer to the GRAPH OF EF-
FECTIVE RADIATED POWER. Antenna gain for
non-standard types is obtained from individual Follow the step-by-step procedure below.

d. Power Setting Procedure

PA POWER SETTING PROCEDURE
NOTE

If transmitter is to be brought back up to rated power after turning down
the Power Set control for alignment or troubleshooting procedures, pro-
ceed directly to Step 4.

Test Set Meter Rev.
Metering Selector Switch &

Plug Switch Ref. A-B
Step Adjust Location Position Switch Stage and Procedure

1 Power Power Watt- Pre-Setting of Controls: Adjust the Drive
Set and Control meter Limit control fully clockwise (maximum
Drive Board drive limit). Adjust the Power Set control
Limit 1/4 turn from fully counterclockwise (just

up from minimum power output).
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Test Set Meter Rev.
Metering Selector Switch &

Plug Switch Ref. A-B
Step Adjust Location Position Switch Stage and Procedure
2 Power Power Watt- Power Set: Key Transmitter. Adjust the Power

Set Control roeter Set control clockwise until the power output
Board under Drive Limit in Table 1 of paragraph ll.c.

is obtained, If power output limits before that
value is obtained, adjust power set control
to maximum clockwise,

3 Drive Power Watt- Drive Limit: NOTE: For proper operation of
Limit Control meter the power leveling circuitry, the drive limit

Board control must not be set for any lower power out-
put than that given in Table 1 of paragraph Il.c.
in the power-setting section of the alignment

In radios where the drive limitprocedure,
power output level is not obtainable, the drive
limit protection circuitry is not necessary and
the drive limit control can be set to minimum.
Key transmitter, If the proper level was not
attainable in Step 2, adjust the Drive Limit con-
trol counterclockwise to the proper value indi-
cated in Table 1 of paragraph ll, Ce under Drive
Limit. On multi-frequency radios, check power
output on all channels. If necessary readjust
Drive Limit control so the lowest power channel
is set per paragraph ll.c. Drive Limit.If Drive
control has no effect, set it fully clockwise
(maximum drive limit). If the Drive Limit con-
trol cannot obtain a high enough reading, set it
fully counter-clockwise (minimum drive limit).
Unkey transmitter. Replace power control board
shield.

4 Power Power Watt- Power Set: Key transmitter. Adjust the Power
Set Control meter Set control CCW and set power output per Table 1

Board of paragraph ll.c. under Power Set. On multi-
frequency radios, check power output on all chan-
nels. If necessary, readjust Power Set control
so the lowest power channel is set per Table 1 of
paragraph ll.c. under Power Set. Unkey trans-
mitter,. This completes the power setting pro-
cedure for 406-420 MHz and 470-512 MHz radios.
For radios in the 450-470 MHz band, proceed to
Step 5.

5 Power 5 B-REV. PA Current: Key transmitter, and check current
Control indication. For radios in the 406-470 MHz ranges,
Board the following maximum current indications are

applicable: T34-24 uA; T44-37 uA; T54-29 uA;
and T74-43 uA. For radios in the 470-512 MHz
range, the following maximum current indications
are applicable: T34-20 uA; T44-35 uA; T54-28uA;
and 174-36 uA.

6 Final DC power input to final stage can be determined
Stage by performing Steps 7, 8, and 9.
DC
Power
Input
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2 Power Power Watt- Power Set: Key Transmitter. Adjust the Power

Set Control roeter Set control clockwise until the power output
Board under Drive Limit in Table 1 of paragraph ll.c.

is obtained, If power output limits before that
value is obtained, adjust power set control
to maximum clockwise,

3 Drive Power Watt- Drive Limit: NOTE: For proper operation of
Limit Control meter the power leveling circuitry, the drive limit

Board control must not be set for any lower power out-
put than that given in Table 1 of paragraph Il.c.
in the power-setting section of the alignment

In radios where the drive limitprocedure,
power output level is not obtainable, the drive
limit protection circuitry is not necessary and
the drive limit control can be set to minimum.
Key transmitter, If the proper level was not
attainable in Step 2, adjust the Drive Limit con-
trol counterclockwise to the proper value indi-
cated in Table 1 of paragraph ll, Ce under Drive
Limit. On multi-frequency radios, check power
output on all channels. If necessary readjust
Drive Limit control so the lowest power channel
is set per paragraph ll.c. Drive Limit.If Drive
control has no effect, set it fully clockwise
(maximum drive limit). If the Drive Limit con-
trol cannot obtain a high enough reading, set it
fully counter-clockwise (minimum drive limit).
Unkey transmitter. Replace power control board
shield.

4 Power Power Watt- Power Set: Key transmitter. Adjust the Power
Set Control meter Set control CCW and set power output per Table 1

Board of paragraph ll.c. under Power Set. On multi-
frequency radios, check power output on all chan-
nels. If necessary, readjust Power Set control
so the lowest power channel is set per Table 1 of
paragraph ll.c. under Power Set. Unkey trans-
mitter,. This completes the power setting pro-
cedure for 406-420 MHz and 470-512 MHz radios.
For radios in the 450-470 MHz band, proceed to
Step 5.

5 Power 5 B-REV. PA Current: Key transmitter, and check current
Control indication. For radios in the 406-470 MHz ranges,
Board the following maximum current indications are

applicable: T34-24 uA; T44-37 uA; T54-29 uA;
and T74-43 uA. For radios in the 470-512 MHz
range, the following maximum current indications
are applicable: T34-20 uA; T44-35 uA; T54-28uA;
and 174-36 uA.

6 Final DC power input to final stage can be determined
Stage by performing Steps 7, 8, and 9.
DC
Power
Input
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Test Set Meter Rev.
Selector Switch &Metering

Plug Switch Ref. A-B
Location Position SwitchStep Adjust Stage and Procedure

7 DC Power 5 Meter Rev. Final PA Stage Collector, I The collector
Cur- Control current in amperes is the meter 5 reading
rent to (0 to 50 ) times 0.25 on T34 and T44 Series
Final Radio Sets. On T54 and T74 Series Radio
PA Sets, the collector current in amperes is the

meter 5 reading (0 to 50) times 0.5,
8 DC The PA col-Final PA Collector Voltage, Ve:

Volt- lector voltage is the voltage measured be-
age to tween the two large feed-thru capacitors
Final located at the center front of the radio onthe
PA transmitter side,
Stage

9 Final Final Stage DC Power Input: Calculate the
Stage final input power, Pin = x I A list of
DC the maximum dc inputs as specified by the
Power FCC for the various radio set models is given in
Input Table 1 of paragr-ph ll.c. under DC input.

C

PORTABLE TEST SET

XMTR ON
PUSHBUTTON

"VIBRASENDER™
RESONANT REED

e

AUDIO OSCILLATOR

XMTR POSITION

AC VOLTMETER
:

ADAPTER CABLERADIO SET
METERING PLUG

(WHITE)

CONTROL PLUG
(RED)

POWER
SUPPLY

ANTENNA

CONTROLHEAD

FREQUENCY COUNTER /
DEVIATION METER

FREQ SELECTOR
(MULTI-FREQ ONLY)

NOTE

USE ONLY RECOMMENDED TYPE BENCH
POWER SUPPLY. SEE TABLE OF RECOM-
MENDED TEST EQUIPMENT IN MAINTEN-
ANCE SECTION,

BEPS--9484-B

Frequency and Deviation Measurement Test Set-Up
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PA Sets, the collector current in amperes is the

meter 5 reading (0 to 50) times 0.5,
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12. TRANSMITTER CARRIER FREQUENCY
SETTING PROCEDURE

NOTE
This Procedure should be used only
after offset oscillator frequency has been
adjusted or checked as described in para-
graph 7 of this procedure.

Adjustment of the offset oscillator to
set the transmitter frequency may re-
sult in the radio failing to operate,
Transmitter frequency adjustment
should be accomplished only bywarping
the channel element.

a. Equipment Set-Up

(1) Using a TEK-37 cable, connect a
Motorola S-1056B Portable Test Set to the radio.
Set function switch to TRANSMITTER.

(2) Couple the transmitter output signal into
a frequency counter or frequency meter.

(3) On PL models, remove the "Vibrasend-
er"reed from the PL encoder. On the DPL models
connect a TRN6332A Shorting Plug between J701
and 0702 on the DPL encoder board.

(4) Use tuning tool 66D84387C01 (see
tuning tool illustration),
b. Frequency Selection for Multi-Frequency

Radios

(1) Ona standard transmitter, the carrier
freuquency of each channel must be set.

(2)
channel element may be used for a pair of trans-
mitter frequencies, one in the high frequency
group and one in the low frequency group. Either
frequency may be used to set the carrier fre-
quency.

On a wide-space transmitter, the same

c. Frequency Setting Procedure

(1) Using the pushbutton on the portable
test set, key the transmitter. No modulation
should be applied to the transmitter during this
procedure.

(2) Adjust the channel element warp capaci-
tor for the selected channel to the exact carrier
frequency.

(3) Repeat for each channel element.
(4) On PL models, replace the "Vibrasender'!

reed in the PL encoder. On DPL models, remove
the TRN6332A Shorting Plug from the DPL encoder.

13. IDC ADJUSTMENT PROCEDURE
(Refer to Set-Up Diagram on Page 6-20)

a. Equipment Set-Up
(1) Using a TEK-37 cable, connect a

Motorola S-1056B Portable Test Set to the radio.
Set function switch to TRANSMITTER.

(2) Connect an audio oscillator to the Portable
Test Set. Set audio oscillator to 1000 Hz and 1 volt
rms output.

(3) On Private-Line'' models, check to see
that ''Vibasender' reed is in PL encoder. On DPL
models, be sure the TRN6332A Shorting Plug has
been removed from the DPL encoder board.

(4) Use tuning tool 66D84387C01 (see tuning
tool illustration).
b. Frequency Selection for Multi-Frequency

Radios

(1) On a standard transmitter, any frequen-
cy may be used.

(2) Ona wide-space transmitter, follow in-
structions in paragraph 13. c. ADJUSTMENT.

c. ADJUSTMENT

NOTE
To obtain accurate measurement
of transmitter deviation in radios
equipped with ''Digital Private~Line"
binary-coded squelch, the frequency
response of the deviation measur-
ing equipment must be<l Hz. If a
deviation meter with this low fre-
quency response characteristic
is not available, the transmitter
deviation can be checked by making
the transmitter send continuous
turn-off code during the measure-
ment. Since the turn-off code wave-
form is sinusoidal, standard test
equipment will then provide an ac-
curate deviation measurement. To
make the transmitter send contin-
vous turn-off code, short together
the base and emitter plating of PTT
inverter Q705 and key the trans-
mitter. If the transmitter is made
to send continuous turn-off code set
the totaltransmitter deviationto +4. 8 kHz.

(1) On a standard transmitter, key the
transmitter and adjust the STD IDC control for
+5 kHz deviation. Reduce audio oscillator output to
0.25 volt. Essentially full deviation should still
be indicated.

(2) Ona wide-space transmitter, select any
frequency in the high frequency group. Key the
transmitter and adjust the STD IDC for +5 kHz
deviation. Unkey transmitter. Select any frequen-
cy in the low frequency group. Key the radio and
adjust the W-S IDC for +5 kHz deviation. Reduce
audio oscillator output to 0.25 volt. Essentially
full deviation should still be indicated on all fre-
quencies in both high and low group.
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EXCITER DATA

REFERENCE NOTES
UHF MICOR MOBILE RADIO

EXCITER BLOCK DIAGRAMINJECTION SYSTEM

FUNCTION

POWER CONSIDERA TIONS
¥

WS 406-420 MHZ the exciter board.
1. FOR SINGLE OFFSET EXCITERS IN 406-420 MHZ

RANGE COMBINER AND 300 SERIES COMPONENTS VOLTAGE SOURCES
ARE OMITTED AND P501 CONNECTS TO PA.

2. FOR SINGLE OFFSET EXCITERS IN 450-512 RANGE
COMBINER AND 400 SERIES COMPONENTS ARE

DEPS-21620-A OMITTED AND P501 CONNECTS TO PA. (SEE NOTE

@ 9. 9.6 volt supplies are always derived from the B+ line.

METERING

WIDESPACE MODELS (DUAL OFFSET) SINGLE OFFSET MODELS @ Four metering connectors are provided on the top of the radio to facilitate monitoring performance.
These are:

@ SECTION A (400 Reference Series) T=R SUMMARY @ Components always located in the standard J101 on the receiver rf and i-f board
channel location. J402 on the exciter board.

EXCITER

IDC AMP OFFSETMic MIXER {T
AUDIO C

AND OSCILLATOR 24f
MODULATOR ( f

f 11.7 MHZ FOR T=R
14.7 MHZ FOR 3 MHZ OFFSET fp = 24f, +f,
16.7 MHZ FOR 5 MHZ OFFSET

RECEIVER

3fc 24f, INJECTION
ELEMENT X8 FILTER

24f,
11.7 MHZ

fp = 24f, + 11.7 MHZ

This diagram provides a central location for manyXMIT RF TO SECTION A 400 SERIESOf
P401- P501 NOTE 1

AMP FL400 (NOTE 2) of the important considerations required to under-LOW LEVEL MIC {DC AMP (NOTE 2) EXCITER FILTER
AUDIO STD 406-420 MHZ

stand the operation of the UHF MICOR mobile radio.WS 450-512 MHZ

O

O

@ Radio will plug into either positive or negative ground cable kits. A positive ground converter must
COMBINER

1&2 be used inside the radio for use in positive ground systems.TO PA
NOTES

¢ @ Continuous 9.6 volts is always available.CHANNEL
Keyed 9.6 volts is available in transmit mode (PTT low).
Switched 9.6 volts is available in receive mode (PTT high).

(f

1

KEYED WIDE SPACE SECTION B 300 SERIES
(NOTE

P301
1) T# EXCITER FILTER P502 NOTE 2 @Delayed keyed At is generates on the tone ''Private-Line" or ''Digital Private-Line'' encoder board.1

PRESELECTOR MIXER TO I-F AMP 9.6V SELECT STD 450-512 MHZ FL300 (NOTE 1) Delayed keyed A+ is the same keyed A+ in non-PL radios jumper JU304 (JU404) is installed onRFIN SWITCH
:NOTES

SYSTEM NEGATIVE GROUND POSITIVE GROUND
At Battery Hot Chassis
A- Chassis Battery Hot
Bt Battery Hot (filtered) Converter
B- Chassis Chassis

BELOW.)

selectedby absence of ground on wide

channel 9.6 volts strapped to keyed 9.6 volts.

JU302 in 450-512 MHz range

@A fifth metering connector is provided on the power amplifier for servicing.

two pins (6 and 7) allocated as meter references. When using a VOM, be sure to return the meter

406-420 MHzj450-512 MHz

Wide Space Section B Section A

W-S Channel Ground On Open On

Std Channel Ground OnOpen On

Standard in 406-420 MHz Models Wide Section A (400 Series) 406-240 MHz J601 on the power control board.A Section BStandard Section
Space in 450-512 MHz Models. Always Section B (300 Series) 450-512 MHz (See Note) J910 on the control (interface) board.Channel 400 Series 300 Series

space select input. @ Wide space select switch omitted and standardChannel 300 Series 400 Series

@ SECTION B (300 Reference Series) T #R @The meter connectors are seven pin sockets with five pins (1-5) allocated to metering functions andSelect W-S Select W-S Select JU402 in 406-420 MHz range

s Wide Space in 406-420 MHz Models NOTE to one of these references, not to chassis. Refer to paragraph 2b. in the Troubleshooting andSelect Select W-S Select
Standard in 450-512 MHz Models. Always For T = R single offset models in the 450-512 MHz Repair section of this manual for information on correct reference to use for each reading.
space select input.

range components are located in Section A (400
series). For T # R single offset models in this
range, components are in Section B (300 series)
as shown above.

selected by presence of ground on wide

MODELS AVAILABLE

68P81032E26-B
10/1/78-UP

Dual Offset Models
Single Offset Models (Wide Space Applications)

T/R Spacing (MHz) 0 (T = R) 3 5 0 and Var 0 and 3 0 and 5

(Ft - Fr)
406-420 MHz TLE8041A TLE8051A
450-470 MHz TLE8443A* TLE8423A TLE8433A
470-512 MHz TLE8444A* TLE8424A TLE8434A
* See Note above.
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REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO. REFERENCE MOTOROLA
SYMBOL PART NO DESCRIPTION

PARTS LIST
AUDIO POWER AMPLIFIER

1 2
AUDIO & SQUELCH

3

TLN4290B Audio Power Amplifier PL-1062-B

AUDIO & SQUELCH BOARD AEPS-6502-O

TLN4289A and TLN4289B Audio & Squelch Board PL-2021-B

3
1

4

TLN4290B Audio Power Amplifier PL-1061-D

TRN6540A Audio & Squelch Board
TLN4290B Audio Power Amplifier Board
Schematic Diagram and Circuit Board Detail
Motorola No. PEPS-16616-C
(Sheet 1 of 2)
4/27/77-UP

PL-3163-BTRN6540A Audio & Squelch Board
CAPACITOR, fixed uF, +10%,
100 unless otherwise stated

c20l 23D84762H10 22 +20% 15 Vv

C202 23D82783B36 39 410%, 10 V
C203 8D83813H11 D 22, 75 V
C204 8D83813H11 0 22, 75
C205 8D83813H29 0 33, 50
C206 21D82187B27 .002
C207 8D83813H11 022 75V
c208 21€82187B31 .0015; 100 V
C209 8D83813H32 .015
C210 8D83813H09 .033
call 8D83813H06 a1
c2l2 21D84426B06 100 pF +5%, 500 V
C213 23D84081B03
C2l4 21D82187B43 .0039, 200 V
C215 21D83406D46 N15056 pF 45%
C2lo 8D82905G32 0.22, 50 Vv

C217 23D84081B01 50 +100-10%, 25 V NP
23D83210A08 100 +150-10%, 25 VC218

C219 21C82372C04 -05 +80-20%, 25 V
C220 21C82372C04 -05 +80-20%, 25 V
C221 8D83813H07 015; 75 V
C222 21D84426B63 1500 pF £5%
C223 23D84762H07 4 7 £20% 10
C224 21D84493B05 1000 pF N2200
C225 21D84426B06 100 pF #5" 500 V

23D83210A01C226 25 +150-10%, 25 V
C227 21D84426B11 4 0 pF 45% 500 V
C228 8D83813H32 «015
C229 8D83813H11 0.22, 75 V
0230 NOT USED
C231 23D84762H17 3.3 #20%; 15 V
C232 23D84762H04 2.2 £20%, 25 V
C233 8D83813H09 033
C234 21D82610C58 100 V N750100 pF £10%
C235 08 82905G30 OluF 50V
C236 21-82610C01 40 pF +£10%, 200 V

SEMICONDUCTOR DEVICE,
diode (SEE NOTE)
NOT USEDCR201, 202

CR203 48C83654H01 silicon
CR204 48D82256C38 silicon; Zener type 9.1V 40.45 V

INTEGRATED CIRCUIT
(SEE NOTE)

1c201 51R84267A08 type M6708
10202 51R84267A09 type M6709

RESISTOR, fixed +5%; 1/4 W
unless otherwise stated

R201 47 £10%65129233
R202 65127802 IK +10%
R203 6S124A95 82K
R204 6S131446 120K
R205 65129668 10K
R206 65127802 1K £10%
R207 65129819 319
R208 65129707 27K
R209 65129226 100K £10%
R210 65131527 47K
R211 6S124A09 22
R212 6$124A09 22
R213 65129755 10 £10%
R214 65129233 47 £10%
R215 65129981 313K
R216 65129983 8 2K
R217 65129983 8.2K
R218 65129981 3.3K
R220 65129667 22K
R221 6$131377 15 £10%
R222 NOT USED
R223 65129886 27K
R224 65129229 180K £10%
R225 6$128902 47K +10%
R226 120K £10%65128987
R227 65129231 3 3K 410%

TRANSFORMER, AFI-
T201 25D84083B02 audio output

MOTOROLA
CODE NO. PART NO. DESCRIPTION

4B84180C01 WASHER, shoulder
35129841 SCREW, machine: No, 4-40 x

1/4"; incl. lockwasher
3 9B83011H01 PIN, female

1

2

7 5 410%, 15 V; NP

CODE MOTOROLA
NO PART NO. DESCRIPTION

55B84300B 02 HANDLE (short)
35136905 LOCKSCREW, tapping:

#4 x 5/16" (4 req'd)
42C84284B01 RETAINER, screw (4 req'd)
55B84300B01 HANDLE (long)
29C84028H02 PIN (short)
29C84028H01 PIN (long)

NON-CODED ITEM

1V80707B17 SHIELD ASSEMBLY (Audio &

Squelch board) includes:
26B84256B01 SHIELD
46B84090C01 STUD, 4reqd
2510101A53 NUT, Spring 4

req'd.

1

2

3

-24
5
6

@ wees

AUDIO PA

CONNECTOR, receptacle:
1202 c/o; 9B83011H01 PIN, femaie;

6 req'd.

TRANSISTOR (SEE NOTE)
Qzol 48R869807 or PNP; type M9807

48R869677 PNP; type M9677
Q202 48R869806 or NPN; type M9806

48R869676 NPN; type M9676

RESISTOR, fixed +10%; 3 W:
R251 17D82177B49 0,39
R252 17D82177B49 0, 39

MECHANICAL PARTS

14-84268B03 INSULATOR, mounting
2-9627 NUT, 4-40 x 3/16", 2 req'd.
3-488236 SCREW, machine; 4-40 x 3/8"

2 req'd.
4-7683 LOCKWASHER, #4 internal,

2 req'd,
4-84180C01 WASHER, shoulder, 2 req'd,

6

number only for optimum performance,
8-0 NOTE Replacement parts must be ordered by Motorola part
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MOTOROLA
CODE NO. PART NO. DESCRIPTION

4B84180C01 WASHER, shoulder
35129841 SCREW, machine: No, 4-40 x

1/4"; incl. lockwasher
3 9B83011H01 PIN, female

1

2

7 5 410%, 15 V; NP

CODE MOTOROLA
NO PART NO. DESCRIPTION

55B84300B 02 HANDLE (short)
35136905 LOCKSCREW, tapping:

#4 x 5/16" (4 req'd)
42C84284B01 RETAINER, screw (4 req'd)
55B84300B01 HANDLE (long)
29C84028H02 PIN (short)
29C84028H01 PIN (long)

NON-CODED ITEM

1V80707B17 SHIELD ASSEMBLY (Audio &

Squelch board) includes:
26B84256B01 SHIELD
46B84090C01 STUD, 4reqd
2510101A53 NUT, Spring 4

req'd.

1

2

3

-24
5
6

@ wees

AUDIO PA

CONNECTOR, receptacle:
1202 c/o; 9B83011H01 PIN, femaie;

6 req'd.

TRANSISTOR (SEE NOTE)
Qzol 48R869807 or PNP; type M9807

48R869677 PNP; type M9677
Q202 48R869806 or NPN; type M9806

48R869676 NPN; type M9676

RESISTOR, fixed +10%; 3 W:
R251 17D82177B49 0,39
R252 17D82177B49 0, 39

MECHANICAL PARTS

14-84268B03 INSULATOR, mounting
2-9627 NUT, 4-40 x 3/16", 2 req'd.
3-488236 SCREW, machine; 4-40 x 3/8"

2 req'd.
4-7683 LOCKWASHER, #4 internal,

2 req'd,
4-84180C01 WASHER, shoulder, 2 req'd,

6

number only for optimum performance,
8-0 NOTE Replacement parts must be ordered by Motorola part



T MER
RECEIVER AUDIO & SQUELCH BOARD AUDIO AND SQUELCH BOARD

R207 F
6

TRN654OA
05

PNP

RECE VER UNSQUELCHED NO CATOR

23 CHANNEL ACT v TY ND CATOR

6 2 5 4 3 RECE VER AUD 0 & SOUELCH BOARD

20 +56 VOLTS WHEN THRESHOLD § GNAL JUST OPENS SQUELCH E APPROX
MATELY 6 d8 QU ET NG § GNAL W TH SQUELCH CONTROL AT THRESHOLD

202 WHERE MORE THAN ONE VOLTAGE READ NG APPEARS

RES STOR VALUES ARE N OHMS
207 UNLESS OTHERW SE STATED VOLTAGE MEASUREMENTS ARE FOR DC

VOLTAGES 09 MEASURED W THAN MEGOHM NPUT RES STANCE
VOLTMETER W TH RESPECT TO CHASS S GROUND

SQUELCH C RCUIT WAVEFORMS
A QUE CHC RCUITOSCIL OSCO WAV ORMSTAK NUND R EPS 6229-C

a ao FO OW NG COND TON a) @ ® ¥
V RTCA SN TIVITY vov

Z HOR ZONTA D CTION 2 sec/DV
vw 3 SQU CHCONTROL U YCLOCKW ON NO XT RNA DC VOLTAGE TABLE FOR CS

NOTES NOTE 203

48 203 & 205

u20AMPL F ER
DECODER DECODER PL FILTER CONT NUOUS REMOVE

O6V

VOLUME

SQUELCH

-1
PL OFF

PL ONa
MC HANG P SW TCH
SHOWN ON HOOK

EXTERNAL
CONTROLS

AUDIO POWER AMPL FIER
6 8 9FROM VOLUME CONTROL c204 R205 4 56

Lele)

cR204
NPUT FROM OSCR MINATOR oo

ON OFF

A
8B

94VvIC202 Q20 AUDI0 MUTE DELAYED TURN OFF

A SQUELCH FROM CONTROL HEAD
AMPL F ER 1 GH TAL DEFEAT sw TCH

MUTE

SQUELCH
CONTROL Sw TCH NG Loc C

aCTV TY ND CATOR:

Pe or ON OFF

224

RECE VER UNSQUELCHED ND CATOR
PL PL SPEAKER

22F NPUT OUTPUT OUTPUT SPEAKER GROUND

FSQ RECE VER FULLY SQUELCHED
SOLDER DE BD DEPS 2 99 0

COMPONENT S DE BO DEPS 2 98 0 203 VOLTAGE MEASURED W TH RESPECT TOA
0 VOLTAGE MEASURED W TH RESPECT TO A+

UNLESS OTHERW SE STATED CAPAC TOR VALUES ARE NP COFARADS

EPS 7656 O

C202
PN VOLTAGE PN VOLTAGE PN VOLTAGE yen VOLTAGE

55V 9 63V 9 94V
NOTE 203

40v ov 22V 0 0 USO
NOTE 203 60 90V FSO

ov 06V 40v
NOTE 203

094 V USO 2 ovusa

3 63 V USO

NOTES 203 & 205 NOTE 203
69V 38V ov 22v

NOTE 203 95V PL USQ
OV PL FSQ

AND @ AR OC COU DW TH ZEROA

OM O UM 0 ao

Q choi
MT
T BO

> COD R TPUT

_

T + 49 V GONG
N TV TY HOWN UND ac Schematic Diagram and Circuit Board Detail

sou CON O YCOUNT RC OC

MODU AT OW 000H- TO 4/47/77 UP
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207 UNLESS OTHERW SE STATED VOLTAGE MEASUREMENTS ARE FOR DC
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SQUELCH C RCUIT WAVEFORMS
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a ao FO OW NG COND TON a) @ ® ¥
V RTCA SN TIVITY vov

Z HOR ZONTA D CTION 2 sec/DV
vw 3 SQU CHCONTROL U YCLOCKW ON NO XT RNA DC VOLTAGE TABLE FOR CS

NOTES NOTE 203

48 203 & 205

u20AMPL F ER
DECODER DECODER PL FILTER CONT NUOUS REMOVE

O6V

VOLUME

SQUELCH

-1
PL OFF

PL ONa
MC HANG P SW TCH
SHOWN ON HOOK

EXTERNAL
CONTROLS

AUDIO POWER AMPL FIER
6 8 9FROM VOLUME CONTROL c204 R205 4 56

Lele)

cR204
NPUT FROM OSCR MINATOR oo

ON OFF

A
8B

94VvIC202 Q20 AUDI0 MUTE DELAYED TURN OFF

A SQUELCH FROM CONTROL HEAD
AMPL F ER 1 GH TAL DEFEAT sw TCH

MUTE

SQUELCH
CONTROL Sw TCH NG Loc C

aCTV TY ND CATOR:

Pe or ON OFF

224

RECE VER UNSQUELCHED ND CATOR
PL PL SPEAKER

22F NPUT OUTPUT OUTPUT SPEAKER GROUND

FSQ RECE VER FULLY SQUELCHED
SOLDER DE BD DEPS 2 99 0

COMPONENT S DE BO DEPS 2 98 0 203 VOLTAGE MEASURED W TH RESPECT TOA
0 VOLTAGE MEASURED W TH RESPECT TO A+

UNLESS OTHERW SE STATED CAPAC TOR VALUES ARE NP COFARADS

EPS 7656 O

C202
PN VOLTAGE PN VOLTAGE PN VOLTAGE yen VOLTAGE

55V 9 63V 9 94V
NOTE 203

40v ov 22V 0 0 USO
NOTE 203 60 90V FSO

ov 06V 40v
NOTE 203

094 V USO 2 ovusa

3 63 V USO

NOTES 203 & 205 NOTE 203
69V 38V ov 22v

NOTE 203 95V PL USQ
OV PL FSQ

AND @ AR OC COU DW TH ZEROA

OM O UM 0 ao

Q choi
MT
T BO

> COD R TPUT

_

T + 49 V GONG
N TV TY HOWN UND ac Schematic Diagram and Circuit Board Detail

sou CON O YCOUNT RC OC

MODU AT OW 000H- TO 4/47/77 UP
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MOTORO A
O AR O Dp SCR TOREFERENCE MOTOR LA DESCR PT ONSYMBOL PART

REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO
MOO 0 4 b c ONYM aREFERENCE MOTOROLA

SYMBOL PARI NO DESCR PT ON
RE

4° 4

4/33

@ ao}
0 a

é 3

o 0he 1

a
4

QO 02 9 03 Q/104 105

TRANSISTOR DETAILS
(BOTTOM VIEW)

TL.E8030B Series
Receiver RF & IF Board
C reul Board Deta l

Motorola No PEPS 17027 C
(Sheet 1 of 2)
9/29/78 UP

8 2

©

COMPO VENT SIDE
SOLDER SIDE

AFC OSC
120 73 wie es Jey

Hor)

v C778

fay

a ANS

+

¥
oo

2733

OL EEPS 17033 6

é/09

0183 184 21 821871307 470 10
0185 186 187 2) 821871339 470410
C188 21 82428 59 OluF 8020 200V
C89 21 82428357 0033 uF 10 200V

0193 194 21 840848 6+ 5 pF NPO
0195 2 823551326 0 +0 25 pF NPO

6 E SH ELD b
CONNECTOR ph

8 BO RETAINER
OB HANDLE & d

B HANDLE h

RF DECK RECEIVER RF & IF BOARD R
173 2) 82428 57 0033 uF 10 200 R

22 20 25174
0 uF 10 100V1 8

MEE %O 138 RECEIVER &FANOTF
CONT At LEGEND LEGEND 23 84762 04 R

40¢
83813H06 R

420

10178#8 49 SHOWN FROM SOLDER SIDE
E802 A 406 420M 106 420 176 21 82428357

E8023A 450 470 M 450 470M 450 0033 uF47OME 0% 200 V

SEM CONDUCTOR DEV CE
dod (SEE NOTE 1

CR10 102 48 823 B 3 n
CR103 104 48 8213 GOl g mnum
CR 05 hu 08 48 8461tA0] nh yp

NTECRATED C RCU T
co 5% 84267A38 yp M6738

5 8426 A07 yp M6707
CONNECTOR pa

oa 9 84207B0 m ng 7 on
J105 9 84231B02 fm x mn yp

COL RF
L10 24 8497 Al5 BRN 8 l/2 un ppd

21/8 un nud unng

L102 24 84972A 6 RED 81/2 n ud
un ng

1103 24 8497 A 7 ORG @ /2un pp d
7/8 un ud ou ng

L104 24 83857C07 YEL 3 1/2 un pp d
15/8 un on ud tunng o

I. 05 24 8385 G05 GRN 3 /2tu n ud
tuning o

. 09 24 8387 G04 YEL 20 un n od un ag

1 0 24 8425 Boe BLU 6 2/3tu lud
tuning e

Ll 7L NOT USED
L117M H 24 82542 0 3luH hk

L120112 NOT USED
L 23 24 8272 HO? hk Q®uH oddvlo
L124 24 82549 25 hk OuH h dd dd

(S LVER) BRN BLK BLK GOLD
L 25 24 84250202 hok 6 8uH h dd dd

WHT BLU GOLD GRAY GOLD
L126 24 827231107 hk 0 ull ddao
L127 28 24 84250 02 hk 68uH h ed dd

WHT BLU COLD GRAY GOLD
L 29 130 24 82723 07 hk 10uH od dvo
Li3 hu 36 24 83961 0 3 nv f b d dd

BRN
L 37 24 8425 D03 hk 22uH hd odd

WHT RED GOLD RED GOLD
CONNECTOR pb ug

P 02 28 8422 BO m oa a mnau yp
TRANS STOR SFE NOTE

o0 48 86965 NPN yp M9658 450 5 2 MH
43 869 0 NPN yp M9570 406 420 MH

O 02 48 86965 NPN yp M9658
O103 48 86975 NPN yp M9756

04 05 48 86964 NPN yp M9642

CONNECTOR pug
P 06 f f y

RES STOR fx ¢ 10 1/4 w
un oh rw a

R101 6 2975 0

R 02 & 2 807 33k
R 03 6 29 30 2k
R 04 0 29 31 3k
R 05 6 29269 8k
R106 6 127806 7k

R C8
Hit 738

MH Vf
6

04
R BOWL
R a NOW USED

R 4

R
966

R
R %

R

R 4CbO bk

3x
R 4 4AP6

9 6
Rd
R C
R CF

Cg
Roa c Th

7MHCRYSTAL UN T

E

ENCED Tih
CREW h

CREW tap
ku 9

$e BW
a

WA,
8

6 B LA TOR
w

NSULATOR o
wd

ELD
B BID a

8 OB SH ELD
a

B SH hi
d

B B.D

SH

B il BED 0

1 ELD

Hi ELD
ELD, >

49 + > 2 XN 1
80 81 21 83798301 100 200% NP0A 450

3A 494 3 2MH P 8 8G TLESOSIA! 49 MIE Su x ly
TLE8024A 470 494

470 494 MH
82187 08 220

+AR
R

470 494
1

179 21 82428357
332

0033 uF 10
494 200

21 82428359 OluF 80 20 200V

CAPAC TOR xd
42 2 840846 2 43 500% NPO
43 83880G0 oo 0 oo
96 2 82355B2 0 pe £0 25 00% NPO

CONN ECTOR pa
02 03 04 9 84 351302 fn 1 ax I n u yp

col. RF
Oeil 24 84769 b 2 dd RED RED b 5/8 u 5

ppd
L 06M HW 24 847691 4 dd YELL YEL, 6 78 n

06HH 80752B34 Vv OLET
o 7/8 u pp d

071, 24 84769E 3 dd CRN CRN 6 5/8 u
07M I! 24 84769E dd BLU BLU 6 / S un

4 84769E 2 dd RED RED 0 fou
appa

L 08M H IiH a4 84734E0 YR. 6 78
app d

JA + 24 8473 roa f2ou
I M 24 8473 Ea u app d

L, H 24 8473 Eo4¢ 3 3/4 ou app d
IHH 24 8473 Ea? un3 9/ 6 app d

ra 1121. 24 8473 EO feu
2n OM 24 8473 Fo u

2H h 5H 24 8473 E05 3 3/4 tu
hou 24 8473 £08 n

GL a4 8473 E09 {?
bM 24 84734E03 4un ppd
OH 24 84734E06 33/ tun pp ¢
OHH at 84734E07 3 9/ 0 n ppd

221. é4 83884006 YEL
22n HOHE BRN /20u83884003
38 a4 82723H04 10k 29 uH

RES STOR fxd
Ol. 040 C45 680 O° /4W

WR gM HOT /4w

Pp 05 28 84282D0 x vIn yP
TRANS STOR SEE NOK

Q 041, M bi yas 8698 9 d ff N ha M9839

NON REFERENCED TENS

807451384 XER BOARD d
f > ¢ 4 C 43

C196 0104 R119
3 3884 CREW ng d h

06 L 07 08
2 84 73E0 NUT yp

dw L 07 Of
3 39002 pCeRFw u dia

h o

2 84773103 NUT
dw h

CAPACITOR fxd pr +5
500 V un oh w d

21 82428B59 uF +&0 204% 200%
c 23 847621103 Our +110 20 V

2 82428B59 0 uF +80 20°
8 838 3H 2 uk t 7

23 84762110 0 20 V
2 82 871339

TW. 2 840895
0

M iH 2 82 33044 8 N330
2 83406D0 3 N330

81 0 62 d d BLU RED GRAY
GO..D

8M HOH 2 82450B29 o> d dCRN BRN GRAY
GOLD

c gL $3406D06 39 N220
MOH 2 33 250 \ N150gM 84493B44

20 826 0C44 a0 ou % N220
Cc? 82428B59 0 uk +80 209 200 \
C 22 857336 2 £0 3 NPO

23 82 87B08 220 £ 0
C 24 82 87B 00 4uF + 0 oo
© 251. 21 82 33073 2 N 50
C 25M H HH 2 8389 2 8-0 25 N150
C 26). 2 844931344 33 N 50
C 26M 2 826 OC 4 30 200% N 50
HH
C127 2 824281359 0 uF +80 20 200%
C 28 2 83 25 00 4 0" 300 \ N750
C129 82 S7BOe 220 + 0

30 23 84762H04 2 2uF +20 25v
C13 I 2 83406D5 310 25 pF NRO

1N 857 36 2 04 25 pF NPO
c 31HH 2 868487 0 25 pr NPO
Cc 32 2 82450B 35 & RED BLA

GRAY S LV ER
c 331, 82 B3G 8 6 40 25 pr N470
C133M H &49320 440 25 pr N470

341, 84493B43 8 40 25 N470
34M HES 822041333
35 82428B59

<

0 uF +80 20" 200 V
36L 21 826 0C07 200 N 50
36M u HT 2 84705 0 250 V N 50
37 23 84 62H04 2 2uk £209 25
38 2 823551330 2 >

? +0 pF NPO (450 5 2 Mie
D 2 82355B39 7 40 NPQ 406 420 Mie

39 40 2 824281359 0 -80 20° 200 \
c 2 82 87B 7 820 + 0"
C144 2 82610C03 47 200 \ N220
C145 21 82133G0 10 NPO
C146 8 82905G04 068 uF 0 50V
C147 23 84762H04 22 F

48 2) 82 33G01 10 NP0149
21 82428B59 0 uF 80 20 200%

C152 21 82133G33 68 05 pF NP0
C153 21 82450B04 03 0 d ORG BLK

GRAY S LVER
C154 2 82450B35 021+0 dd RED BLK

GRAY S LVER
C155 21 82450B07 0 39 a d ORG WHT GRAY

GOLD
C 56 21 82610043 62 oo V NPO

37 2 82428B59 0 uF 80 20 200
C 58 21 82133G29 8 NP0
C159 160 lol 21 82428B57 0033 uF -110 200V
C162 21 82428B59 C] uF 80 20% 200V
C163 8 83813H05 068 uF 10 1001
Cl 4 21 82610084 39 450 V NP0
C165 21 82355B09 33 NP0
C166 2 82450B33 0 56 d dGRN BLU GRAY

GOLD
67 21 82450B07 0 39 d d ORG WHT GRAY

GOLD
168 21 82355B09 3 NPO

C169 21 82610045 40 00 NPO
C170

+

21 82428B57 0033 uF 0 200 V
mal+

2 82428B59 0 ul +80 20 200 V

22 4

21 84493 24 40 N150

R

1 1

.E80 1821

PL 879 4

R
R7

pl R

C
ot 3 190

3 N150
2 86 43 0 uF + 00 207 735 ¥

200 \ c 2 8261 C074C
192

32
C
C

R

-6 N330
$70 RC

C

00 uk +80 2074% 200F2

* -
Vol El

C197 8235 B26 0 +0 NPO
7

98 8242tB59
RHIC
R2C

Os
pp Ra

6Rd

R2
C6

QIO6 R
A4R

2C

BEC E €ac

ow

RL 102
KR2ad

nt k2
&2C

k
280

1

pl

E
E

SHH EY

E
72 C

30
d
EC

u4

2+ 8
2

03

8
40 25 oF N470

ECTOR Poe

2
2

LOL? 245 ul] hok
039

a2C
2C

EYE LET PB2Ca
24 8254C

8
8

C

C

Flt
Fr2 FA

FIO P4
C

4

0 B
22L

44 50
KO2

d

E
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MOTORO A
O AR O Dp SCR TOREFERENCE MOTOR LA DESCR PT ONSYMBOL PART

REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO
MOO 0 4 b c ONYM aREFERENCE MOTOROLA

SYMBOL PARI NO DESCR PT ON
RE

4° 4

4/33

@ ao}
0 a

é 3

o 0he 1

a
4

QO 02 9 03 Q/104 105

TRANSISTOR DETAILS
(BOTTOM VIEW)

TL.E8030B Series
Receiver RF & IF Board
C reul Board Deta l

Motorola No PEPS 17027 C
(Sheet 1 of 2)
9/29/78 UP

8 2

©

COMPO VENT SIDE
SOLDER SIDE

AFC OSC
120 73 wie es Jey

Hor)

v C778

fay

a ANS

+

¥
oo

2733

OL EEPS 17033 6

é/09

0183 184 21 821871307 470 10
0185 186 187 2) 821871339 470410
C188 21 82428 59 OluF 8020 200V
C89 21 82428357 0033 uF 10 200V

0193 194 21 840848 6+ 5 pF NPO
0195 2 823551326 0 +0 25 pF NPO

6 E SH ELD b
CONNECTOR ph

8 BO RETAINER
OB HANDLE & d

B HANDLE h

RF DECK RECEIVER RF & IF BOARD R
173 2) 82428 57 0033 uF 10 200 R

22 20 25174
0 uF 10 100V1 8

MEE %O 138 RECEIVER &FANOTF
CONT At LEGEND LEGEND 23 84762 04 R

40¢
83813H06 R

420

10178#8 49 SHOWN FROM SOLDER SIDE
E802 A 406 420M 106 420 176 21 82428357

E8023A 450 470 M 450 470M 450 0033 uF47OME 0% 200 V

SEM CONDUCTOR DEV CE
dod (SEE NOTE 1

CR10 102 48 823 B 3 n
CR103 104 48 8213 GOl g mnum
CR 05 hu 08 48 8461tA0] nh yp

NTECRATED C RCU T
co 5% 84267A38 yp M6738

5 8426 A07 yp M6707
CONNECTOR pa

oa 9 84207B0 m ng 7 on
J105 9 84231B02 fm x mn yp

COL RF
L10 24 8497 Al5 BRN 8 l/2 un ppd

21/8 un nud unng

L102 24 84972A 6 RED 81/2 n ud
un ng

1103 24 8497 A 7 ORG @ /2un pp d
7/8 un ud ou ng

L104 24 83857C07 YEL 3 1/2 un pp d
15/8 un on ud tunng o

I. 05 24 8385 G05 GRN 3 /2tu n ud
tuning o

. 09 24 8387 G04 YEL 20 un n od un ag

1 0 24 8425 Boe BLU 6 2/3tu lud
tuning e

Ll 7L NOT USED
L117M H 24 82542 0 3luH hk

L120112 NOT USED
L 23 24 8272 HO? hk Q®uH oddvlo
L124 24 82549 25 hk OuH h dd dd

(S LVER) BRN BLK BLK GOLD
L 25 24 84250202 hok 6 8uH h dd dd

WHT BLU GOLD GRAY GOLD
L126 24 827231107 hk 0 ull ddao
L127 28 24 84250 02 hk 68uH h ed dd

WHT BLU COLD GRAY GOLD
L 29 130 24 82723 07 hk 10uH od dvo
Li3 hu 36 24 83961 0 3 nv f b d dd

BRN
L 37 24 8425 D03 hk 22uH hd odd

WHT RED GOLD RED GOLD
CONNECTOR pb ug

P 02 28 8422 BO m oa a mnau yp
TRANS STOR SFE NOTE

o0 48 86965 NPN yp M9658 450 5 2 MH
43 869 0 NPN yp M9570 406 420 MH

O 02 48 86965 NPN yp M9658
O103 48 86975 NPN yp M9756

04 05 48 86964 NPN yp M9642

CONNECTOR pug
P 06 f f y

RES STOR fx ¢ 10 1/4 w
un oh rw a

R101 6 2975 0

R 02 & 2 807 33k
R 03 6 29 30 2k
R 04 0 29 31 3k
R 05 6 29269 8k
R106 6 127806 7k

R C8
Hit 738

MH Vf
6

04
R BOWL
R a NOW USED

R 4

R
966

R
R %

R

R 4CbO bk

3x
R 4 4AP6

9 6
Rd
R C
R CF

Cg
Roa c Th

7MHCRYSTAL UN T

E

ENCED Tih
CREW h

CREW tap
ku 9

$e BW
a

WA,
8

6 B LA TOR
w

NSULATOR o
wd

ELD
B BID a

8 OB SH ELD
a

B SH hi
d

B B.D

SH

B il BED 0

1 ELD

Hi ELD
ELD, >

49 + > 2 XN 1
80 81 21 83798301 100 200% NP0A 450

3A 494 3 2MH P 8 8G TLESOSIA! 49 MIE Su x ly
TLE8024A 470 494

470 494 MH
82187 08 220

+AR
R

470 494
1

179 21 82428357
332

0033 uF 10
494 200

21 82428359 OluF 80 20 200V

CAPAC TOR xd
42 2 840846 2 43 500% NPO
43 83880G0 oo 0 oo
96 2 82355B2 0 pe £0 25 00% NPO

CONN ECTOR pa
02 03 04 9 84 351302 fn 1 ax I n u yp

col. RF
Oeil 24 84769 b 2 dd RED RED b 5/8 u 5

ppd
L 06M HW 24 847691 4 dd YELL YEL, 6 78 n

06HH 80752B34 Vv OLET
o 7/8 u pp d

071, 24 84769E 3 dd CRN CRN 6 5/8 u
07M I! 24 84769E dd BLU BLU 6 / S un

4 84769E 2 dd RED RED 0 fou
appa

L 08M H IiH a4 84734E0 YR. 6 78
app d

JA + 24 8473 roa f2ou
I M 24 8473 Ea u app d

L, H 24 8473 Eo4¢ 3 3/4 ou app d
IHH 24 8473 Ea? un3 9/ 6 app d

ra 1121. 24 8473 EO feu
2n OM 24 8473 Fo u

2H h 5H 24 8473 E05 3 3/4 tu
hou 24 8473 £08 n

GL a4 8473 E09 {?
bM 24 84734E03 4un ppd
OH 24 84734E06 33/ tun pp ¢
OHH at 84734E07 3 9/ 0 n ppd

221. é4 83884006 YEL
22n HOHE BRN /20u83884003
38 a4 82723H04 10k 29 uH

RES STOR fxd
Ol. 040 C45 680 O° /4W

WR gM HOT /4w

Pp 05 28 84282D0 x vIn yP
TRANS STOR SEE NOK

Q 041, M bi yas 8698 9 d ff N ha M9839

NON REFERENCED TENS

807451384 XER BOARD d
f > ¢ 4 C 43

C196 0104 R119
3 3884 CREW ng d h
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POINT -TO-POINT CONNECTIONS DETAIL P901
PIO
P901 CABLE RECEPTACLE

FREQUENCY 1
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E.M.S
26 E.M.S OR ALT SINGLE-TONE MONITOR TONE

27 MULTIPLE "Pt OR SINGLE-TONE MONITOR TONE

SCHEMATIC DETAIL

28 F6
29 F7

BOARD.
902. THESE DIODES ARE REMOVED IN RADIO SETS THAT

USE A UNIVERSAL SWITCHING BOARD. TLN4930C Control (Interconnect) Board
EPS-16517-O Schematic Diagram

CONNECTIONS TO EXTERNAL CIRCUITRY
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27 28 293034 @ 34 35

a 23 242526
35 34 33 302928 27

0B 26 25 2423
o n

NOTES:

901. FREQUENCY SWITCHING MAY BE PERFORMED BY CONTROL (INTERCONNECT) BOARD 8 &
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(Sheet 2 of 2)
4/27/77-UP
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901. FREQUENCY SWITCHING MAY BE PERFORMED BY CONTROL (INTERCONNECT) BOARD 8 &

Motorola No. PEPS-16353-B
(Sheet 2 of 2)
4/27/77-UP
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Beg ae

TLN5575A (4 Freq & TLN5477A (12 Freq
Umiversal Switching Board and
TLN4934A Diode Matrix Board Schematic
Diagrams and Circuit Board Details
Motorola No PEPS 13470 E
4/27/77 UP

8 6

MATES WITH POG ON RECE VER R &IF BOARD

CH 7SELECT CH SELECT CHS SELECT OFFSET CH 4SE ECT
P90 29 P90 29 P90 23 osc P924

MATES WITH Pi06 ON RECE ERR B

UNIVERSAL SWITCHING BOARD
VIEWED FROM SOLDER SIDE P9I255 P9I219

CONT KEYED
+96V +9 6V

SOLDER S DE

OL DEPS 3454 B

CH 3SELECT CH 2 SELECT
p923 p92 2

SELECT
P942T6

DIODE MATRIX BOARD

¢ ps0

P90

P90

P90

WHT REO P90

OL CEP 9102 E

COMPONENT S DE

23

28

29

30

CH SELECT P9I2

PN DEST NAT ONS
ON CONTRO

NTERCONNEC BOARD

Osc LLATOR
SELECT P9 2 6

P90 (33

MATES W TH P1O6 ON RECE VERR & BOARD

TO TO TO To TO To TO To To TO TO To
F CHANNEL F2 CHANNEL F3 CHANNEL F4 CHANNEL FS CHANNEL Fe CHANNEL F? CHANNEL Fe CHANNEL F9 CHANNEL FO CHANNEL F CHANNEL F 2 CHANNEL
ELEMENT ELEMENT ELEMENT E EMENT ELEMENT ELEMENT ELEMENT ELEMENT ELEMENT ELEMENT ELEMENT ELEMENT

Jus va us u7 v2 3 u24

Q 202 Q 203 Q 204 Q 205 Q 206 Q 207 01208 Q 209 QI2I0 Q1242 Q 213 04244 5 QI2I6 Q 247 QI2I8 Q29 Q 220 QI22 Q 222 Q1223 Q 224
M9642 M9642 M9642 M9642 M9642 M9642 M9642 M9642 M9642, M9642 M9642 M9642 M9642 M9642 M9642 M9642 M9642 M9G 42 M9642 M9642 M9642 M9642 M9642

CHANNEL

WHT BLK FOTO PSO 32
WHT F9 TO PSO 3
GRAY FB TO P9O 30

F7 TO P90 E
BLU F6 TO POO 28

F5 TO P90 23

2 SELECT

us u6 vua wo uv v2

CR 209 cr 210 cr 2 cr 2 CR1213 CR1214 CR1215 CR1216

t 4

f+ av]

R 202
aK

TLN 35 5A Sw d o q
TEN 47 A Sw a 2F q P 06 6

GRN BLK WHT
DEPS 3427¢

GND FROM CONT NUOUS +9 6V KEYED +9 6v
P942 OON FROM P9I 5 ON FROM P9I2 9

MATES w O6ONR E & BOARD

TLN4934A D ode Matr x Board PL 1882 ¢

SEMICONDUCTOR DEVICE
dode (SEE NOTE I)

690 3 0106 cons tsof 9B83011H01 PIN

1 80736B17 CABLE ASSY (freq elect
2 7019 NUT hex 4 40% 1/4
3 129951 SCREW machne 4 40x 3/8
3 38162 SCREW tappny 4 40x 3/8

2 used
P 3743B 4 7683 LOCKWASHER #4 plt

2 3 4 5 6 7 8 9 2

7 6

081160 F3 ora FS F9 Fi]
90 ues u26 Jue? ues u29 u30 U3 us2 JU33 U3 JU36

FO

>

ua

oe

c 90

_-

apg 2

P90 4

P9I2 2

90 a

R902

4

3.
s

vo
P9I2

NOTES
C RCUI D AGRAM NS DE DASHED L NE S

OF
osc

DUPL CATED ON CONTROL NTERCONNECT
BOARD SCHEMAT C 0 AGRAM
0 ODES CR905 CR908 ON CONTROL NTERCONNECT
BOARD ARE REMOVED NRADI0 SETS US NG A
UN VERSAL SW TCH NG BOARD R 203 +2 8V #94V

ov 22K Tor 2177

47K
902 51617818 2K M9642Exc TER w S SELECT ov 47PF

R ER NC MOTORO A
PART NO DESCR PT ON

€ ect EAD FROM O TRO HA
5 84500B01
42 84284B01

EYELET pecal 2u ed
RETAINER 2 used

CAPAC TOR
82610C0 4 pr 517 20 V N220

SEM CONDUCTOR DEV CE,
SEE NOTEdid

CRO h 8 39 BO
908
CR 20 8 9 B03 q y
216

CR 2 8 29 d

TRANS STOR NPN SEE
NOTE.

86964 M96yp
20

Q 09h 8 9642 yp M964 2 ¥
224

869642 yp M9642

RESISTOR, d w
R 20 6 04 2k oF
R 2 04 A 8k

OA? 2k
204 040 CES 7K ov

NON REFERENCED TEMS
807 B77 CABLE ASSEMBL.Y
70 9 NUT hex 4 40
2995 SCREW m h 4 0

06 SCREW tapp x 44 6

7683 LOCKWASHER
8 843 4FO UTTON p g

42 02 Az STRAP b h d
0 7A STRAP > h

2 84284B RETA NER
42 8 8 6B0 ¢ p b d

CONTROL CONTROL BOARD ON CONTROLBOARD BOARD

REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO

DIODE MATRIX BOARD

8
1216

5 CONNECTOR recep acle

female 12 eqd

42 848 CLIP cable 2u ed

FREQUENCY SELECT ON DETAI

M w A T

+ L 8

fel MT
o we G

0

w

Beg ae

TLN5575A (4 Freq & TLN5477A (12 Freq
Umiversal Switching Board and
TLN4934A Diode Matrix Board Schematic
Diagrams and Circuit Board Details
Motorola No PEPS 13470 E
4/27/77 UP

8 6

MATES WITH POG ON RECE VER R &IF BOARD

CH 7SELECT CH SELECT CHS SELECT OFFSET CH 4SE ECT
P90 29 P90 29 P90 23 osc P924

MATES WITH Pi06 ON RECE ERR B

UNIVERSAL SWITCHING BOARD
VIEWED FROM SOLDER SIDE P9I255 P9I219

CONT KEYED
+96V +9 6V

SOLDER S DE

OL DEPS 3454 B

CH 3SELECT CH 2 SELECT
p923 p92 2

SELECT
P942T6

DIODE MATRIX BOARD

¢ ps0

P90

P90

P90

WHT REO P90

OL CEP 9102 E

COMPONENT S DE

23

28

29

30

CH SELECT P9I2

PN DEST NAT ONS
ON CONTRO

NTERCONNEC BOARD

Osc LLATOR
SELECT P9 2 6

P90 (33

MATES W TH P1O6 ON RECE VERR & BOARD

TO TO TO To TO To TO To To TO TO To
F CHANNEL F2 CHANNEL F3 CHANNEL F4 CHANNEL FS CHANNEL Fe CHANNEL F? CHANNEL Fe CHANNEL F9 CHANNEL FO CHANNEL F CHANNEL F 2 CHANNEL
ELEMENT ELEMENT ELEMENT E EMENT ELEMENT ELEMENT ELEMENT ELEMENT ELEMENT ELEMENT ELEMENT ELEMENT

Jus va us u7 v2 3 u24

Q 202 Q 203 Q 204 Q 205 Q 206 Q 207 01208 Q 209 QI2I0 Q1242 Q 213 04244 5 QI2I6 Q 247 QI2I8 Q29 Q 220 QI22 Q 222 Q1223 Q 224
M9642 M9642 M9642 M9642 M9642 M9642 M9642 M9642 M9642, M9642 M9642 M9642 M9642 M9642 M9642 M9642 M9642 M9G 42 M9642 M9642 M9642 M9642 M9642

CHANNEL

WHT BLK FOTO PSO 32
WHT F9 TO PSO 3
GRAY FB TO P9O 30

F7 TO P90 E
BLU F6 TO POO 28

F5 TO P90 23

2 SELECT

us u6 vua wo uv v2

CR 209 cr 210 cr 2 cr 2 CR1213 CR1214 CR1215 CR1216

t 4

f+ av]

R 202
aK

TLN 35 5A Sw d o q
TEN 47 A Sw a 2F q P 06 6

GRN BLK WHT
DEPS 3427¢

GND FROM CONT NUOUS +9 6V KEYED +9 6v
P942 OON FROM P9I 5 ON FROM P9I2 9

MATES w O6ONR E & BOARD

TLN4934A D ode Matr x Board PL 1882 ¢

SEMICONDUCTOR DEVICE
dode (SEE NOTE I)

690 3 0106 cons tsof 9B83011H01 PIN

1 80736B17 CABLE ASSY (freq elect
2 7019 NUT hex 4 40% 1/4
3 129951 SCREW machne 4 40x 3/8
3 38162 SCREW tappny 4 40x 3/8

2 used
P 3743B 4 7683 LOCKWASHER #4 plt

2 3 4 5 6 7 8 9 2

7 6

081160 F3 ora FS F9 Fi]
90 ues u26 Jue? ues u29 u30 U3 us2 JU33 U3 JU36

FO

>

ua

oe

c 90

_-

apg 2

P90 4

P9I2 2

90 a

R902

3.
s

vo
P9I2

NOTES
C RCUI D AGRAM NS DE DASHED L NE S

OF
osc

DUPL CATED ON CONTROL NTERCONNECT
BOARD SCHEMAT C 0 AGRAM
0 ODES CR905 CR908 ON CONTROL NTERCONNECT
BOARD ARE REMOVED NRADI0 SETS US NG A
UN VERSAL SW TCH NG BOARD R 203 +2 8V #94V

ov 22K Tor 2177

47K
902 51617818 2K M9642Exc TER w S SELECT ov 47PF

R ER NC MOTORO A
PART NO DESCR PT ON

€ ect EAD FROM O TRO HA
5 84500B01
42 84284B01

EYELET pecal 2u ed
RETAINER 2 used

CAPAC TOR
82610C0 4 pr 517 20 V N220

SEM CONDUCTOR DEV CE,
SEE NOTEdid

CRO h 8 39 BO
908
CR 20 8 9 B03 q y
216

CR 2 8 29 d

TRANS STOR NPN SEE
NOTE.

86964 M96yp
20

Q 09h 8 9642 yp M964 2 ¥
224

869642 yp M9642

RESISTOR, d w
R 20 6 04 2k oF
R 2 04 A 8k

OA? 2k
204 040 CES 7K ov

NON REFERENCED TEMS
807 B77 CABLE ASSEMBL.Y
70 9 NUT hex 4 40
2995 SCREW m h 4 0

06 SCREW tapp x 44 6

7683 LOCKWASHER
8 843 4FO UTTON p g

42 02 Az STRAP b h d
0 7A STRAP > h

2 84284B RETA NER
42 8 8 6B0 ¢ p b d

CONTROL CONTROL BOARD ON CONTROLBOARD BOARD

REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO

DIODE MATRIX BOARD

8
1216

5 CONNECTOR recep acle

female 12 eqd

42 848 CLIP cable 2u ed



REFERENCE MOTOROLA
SYMBOL PART NO DESCR PT ONREFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO

REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO
REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO

REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO
REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO

REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO
REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO

EXCITER(406 420 MHz)Stana d
TLE 1A/*TLE842 A
Wde paced

A/*TLE843 A

*L ed on Model Sere TLE8400 On y PL 2690 E

EXCITER (450 512 MHz)
REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO

Standard
TLE8423A (450 470 MHz
TLE8424A 470 512 MHz
TLE8443A 450 470 MHz}
W de Spaced
TLE8053A/8433A 450 470 MH
TLE8054A/8434A 470 512 MH

LEGEND
M 450 470MH Fp Fp +5 MH
MO 450 470MH F,, F, SEE NOTE II
H 470 494 MH (FL R MH
HH 494 512 MH (FT FR43 MH
USE ON MODEL SERIES TLE8400 ONLY

PL 880 G

.413

1414
415 416
41

418 419
L420

P301
P401

Q306 307

R336 MMOH

24 8 835G13

24 800484
24 83884G03

8 723H04

24 83884G07
24 84813E0

82365D03

28 82365D03

48 869570
48 869494
48 869652

48 869494
48 869687
48 869756
48 869494
48 869652

48 869494
48 869687
48 86)756
48 869643
48 869 8

5 129984
18 83083G 4

6S124A95
6 8 175C15
6 83175C32
65129983

8685
1 805
128685
129 36
129668
29982

6 12780
129668
129753
124B57
129708
127802
2923
124E15
129752
129145
129862

6 1 1 76
185B58
6 185B63

5 129668
6 129 37
6 131641
6 129819
6 129805
6 131524
6 129819
6 185B80
6 131524

6 129229
6S 29777
6 12447

hoke 0 82 uH
RED SILVER
hok 0 31uH 16

d d GRAY

un
hok BRN 11/2 un

c ok 0 29uH 2 un (g on

ok GRN
ok urn

CONNECTOR pug
m no yp
Co am n )
mae mnau
(fo en ony)
TRANS STOR (SEE NOTE 1

NPN yp M95 0

NPN yp 9494
£ d fec N h nne
yp 119652
NPN yp 149494
dug MOSFET
NPN yp 1419756
NPN vp M9494

N hnn

yp M9687

NPN yp 119494

dag MOSFET yp \ 687
NPN yp b 756
PNP vp 643
PNP yp 9328

RES STOR xd +l
unle oth woe ate

150 +5
18 1/8W( and
47 1/8WC dp. a)
10k +5

8k +5
2

3 9k +5
1k +5
100 +5
3 9K +5
12h 1/8W
100 +5
NOT USED
180k
39k 457
82k

EXCITER OUTPUT FILTER
TFE62 A
TFE6213A
TFE62 4A
TFE62 5A

406 420 MH
450 470 N H
470 494 MH
494 512 MH

ColdL
Coded M
Cod dH
Coded HH

G

Of OPTI
A D NTEGRA LL URC
NO OPO A

PL 881

FORN NCE DIODES TRANSIST
LT ORDERED BY

HFN REPLAC CA AC TOR
+50 2N
ND PFC A TIN ¢ PISTON SHO N N THE

RANGE ORDER T ET O TENS CAPAC TOR
ARTS

ST REMOVE THF STANDARD T NING P STON FRON THF
CA CITORA DRIPLACr T TIT ESPECIA SION
NO RFFERENC® DFS GNAT ONS AF Li O L TO
CERTA N CON FO ENTS N THE EXC TER

4°00

EX
C
TE
R
BO

AR
D
PA

RT
S
L
ST

Ps

Exc ter Parts List
Motorola No PEPS 21305 C
9/28/ 8 UP

C420h 1 82358G82 15+0 1pF 50V NP0
iC420H 420HH 21 82358G77 1+0 lpF 50V NP0
C421 21 82204B31 8 0 25pF 500 V N330
C422 Zi 82610C03 47 N220
C423 21 82355B30 27+0 lpF 500V NP0
C424 1 84493B35 19 500 V NP0
C425 21 82204B30 5 +0 25 pF NP0
C426 2610C03 47 N220
C427M 21 82355B39 47+ 25pF 500V
C427H HH 21 82610094 lpF 500V
C428 21 84493B34 17 500 V NP0
C429 430 431 21 82610003 47 N220
C432 21 84493B35 19 500 V NP0
C433 434 435 21 82610003 47 N220

21 84493B35 19 500 V NPO
SEM CONDUCTOR DEV CE
d ode (SEE NOTE 1)

CR300 48 83654H01 n
CR301 48 82190H24 on
CR302 48 83654H01 on
CR303 304 48 84616A01 con
CR401 48 82 90H24 con
CR402 48 83654H01 con
CR403 404 48 84616A0 con
CR405 406 48 83654H01 icon
407

NTEGRATED C RCU T

IC30
(SEE NOTE I

51 84312B01 hyb d

J300 9 84231B02
CONNECTOR p
fm m au yP

0402 9 84207B01 fmae 7 on

COIL RF
L300M 24 83879G12 BLU n ude unng ore
L300H HH 4 83879G WHT n ude un ng core
L300MO 24 83879G 0 RED ne ud tun ng or
L30 24 RED 4 / 2 nclud84783E01 urn

un ng cor
L308 309 4 82835G20 hoke 9 3 uH cod d WHT

ORG GOLD
L310M 24 82835G33 choke 1 1uH cod d BRN

BRN GOLD
L310H HH 82835G30 choke 3 uH od d BRN

ORG GOLD
L310MO 24 82835G12 choke 1 7uH coded BRN

VIO GOLD
L311M 24 82835G34 choke 4 6 uH od d YEL

BLU GOLD
L3l1lH HH 24 82835G31 choke 5 2 uH coded CRN

RED GOLD
L31 MO 24 82835G29 choke 6 7 uH oded BLU

VIO GOLD
L312M 24 82835G35 hok 2 3 uH od d RED

ORG GOLD
L312H HH 24 82835G08 choke 2 6 uH oded RED

BLU GOLD
L312MO 24 82835G11 chok 3 5 uH oded ORG

GRN GOLD
L313M 24 82835G36 choke 0 57 uH cod d GRN

VIO SILVER
L3 3H HH 24 82835G32 choke 0 64 uH cod d BLU

YEL SILVER
L3 3MO 24 82835G13 choke 0 82 uH coded GRAY

RED SILVER
L314 24 800484 hoke 0 3 uH 16 urn
L315 316 24 83884G03 choke BRN urn
L3 7 24 82723H04 chok 0 29uH 22tun

(g een e)
L318 319 24 83884G07 choke GRN 2 1/2 turn
L400 24 83879G 0 RED ne ude tun ng co e

L401 24 84783E01 RED 41/2 un n ud
unng or

L408 409 24 82835G20 hk 9 3 uH od d WHT ORG
GOLD

410 24 8 835G12 hk 1 7 uH od d BRN VO
GOLD

411 24 82835G29 chok 6 7uH ded BLU VO
GOLD

412 24 8 835G11 h ke 3 5 uH oded ORG GRN
GOLD

*C445 8 82905G18 068 uF £107 oo
C446 82 87B20 OOluF + 09 100 V

21 82610C03 47 N220C447
C448 21 82372C01 0 uF +80 207 25 V
C449 82 87B20 001 uf #107 00 V
C450 82428B59 0 +80 207
C451 21 82187B20 001 uF #107 oo
C452 453 82610003 47 N220
*C454 861428 6+ 0% N150 TLE8431A
*C455 23 84538G04 5 42097 20 V

826 0C03*C456 47 £597 N220
C458 21 82372002 0 2uF +80 20% 25
C459 21 82877B19 5

SEMICONDUCTOR DEVICE
d od (SEE NOTE I)

CR30 48 82190H50 lcon vara or
CR302 48 83654H01 l con

48 82139G01CR303 german um
CR304 48 846 6A01 icon hot carrer ype
CR305 306 307 48 83654H0 lcon
CR400 48 83654H01 1 con
CR401 48 82 90H35 icon
CR402 48 83654H01 con
CR403 48 82 39G01 german um
CR404 48 84616A01 Lcon hot carr er type

INTEGRATED CIRCUIT
SEE NOTE I

IC401 5 843 2B01 hybr d
1c40 807 4B64 hekflm ype 4B64

CONNECTOR, receptacle _

J400 9 8423 Boz female coax al ature ype
J402 9 84207B01 femal cona

COIL RF
BLK 16 turn neludeL300 24 83879G 4
tan ng cord

L301 24 84783E02 GRN 5 1/2 turn tapped
n lude tun ng core

L308 309 24 82835G20 choke 9 3 uH coded WHT
ORG GOLD

L3 4 24 800484 choke 0 31 uH 6 turn
L315 3 6 24 83884G03 choke BRN 1/2 urn

24 82723H04 choke 0 29 uH 22 unL317
green w re

L318 24 83884G01 choke RED 3 1/2 urn
L3 9 24 83884G01 choke RED 3 2 turn
L320 24 84783E01 RED 4 1/2 turn n ude

un ng core
L400 24 83879G 0 RED nelude tun ng core
L40 24 84783E02 GRN 5 2 urn apped

nelude tunng ore
L408 409 24 82835G20 choke 9 3 uH coded WHT

ORG GOLD
03 16 urnL4 4 24 800484 choke

L415 24 82723H04 choke BRN 1 1/2 turn
{w de paced on y

L416 24 83884G03 hoke BRN 1 1/2 urn
L417 24 82723H03 choke 0 29 uH 22 urn

greenw re
L418 24 83884G0 hoke RED 3 1/2 turn
L419 24 83884G01 choke RED 3 1/2 urn

choke 1 turnL420 24 84813E01

CONNECTOR plug
P30 28 82365D03 male oax al mn atu e type
P40 for reference on y
P902 (for reference only)

TRANSISTOR SEE NOTEL
Q301 48 86957 PNP ype M957
Q302 48 869494 NPN type M9494
Q303 48 869652 feld effec N channel type

M9652
48 869494Q304 NPN type M9494

Q305 48 869687 dual ga e MOSFET
type M9687

Q306 307 48 869756 NPN type M9756
Q308 309 48 869328 PNP ype M9328
Q310 48 869643 PNP type M9643

0400 48 869570 NPN type M9570
Q40 48 869494 NPN type M9494
Q402 48 869652 feld effec N channel type

M9652
48Q403 869494 NPN type M9494

0404 48 869687 dual gate MOSFET type
M9687
RESISTOR, fixed #107 1/4 W
unle otherw e stated

R303 124049 1k
R305 124C73 10k
R307 124A75 12k 457
R309 124A93 68k £57
R310 124A77 15k 1597
R311 124A61 3 3k 1597
R312 124A75 680 +597
R313 8 83083G24 var able 25k 43091

22kR318 124C81
R319 124077 15k
R320 124C81 22k
R32 124A83 27k +597
R322 124049 1k
R323 324 124A73 10k 457
R325 24025 100
R326 124B57 33459

24443R327 680 +597
R328 24049
R329 330 24063 3 9k
R33 124A1 27 £597

R332 24035 270
R333 24483 27k £57
R334 24029 50
R336 24C 7 47 1/8 W

24047 47
R337 338 24873 Ok £59
R339 24469 6 8k 4597
R34 24A63 3 9k 457
R342 24449 k £597
R343 24435 100 £597
R344 24463 3 9k 1597
R345 24C5 2k
R346 24A25 00 £57
R348 6 29229 180k

24002 100k
R350 24047 820
R35 24073 10k
R352 24C47 820
R353 24085 33k
R354 24079 8k
R355 24439 390 £591
R356 124635 270 +57
R357 24827 20 £597
R40 18 83083G24 va able 25k +3097
R402 24C8 22k
R403 24077 5k
R404 6 124E15 39 159
R405 6 24A69 6 8k 457
R406 407 124A73 Ok 457
R408 29753 00k
*R408 124€25 00

24B57R409 3 3k
R410 24849 216 457
R4 124049
R4 413 124C63 3 9k
R4 24C 1 270
R4 24483 27k £597
R4 24€29 150
R4 24829 50 457
R4 24C 7 47 wde paced

or6 124C07 andard
R420 421 24A73 Ok £57
R422 24469 6 8k 451%

R424 24263 3 9k 1597
R425 24449 k 45%
R426 24A25 100 457
R427 24463 3 Ok +5"
R428 2405 1 2k
R429 24825 100 457
R430 129229 80k £591

50k*R430 24002
R431 432 24073 10k
R433 24049 k
*R434 24495 82k 4597
R436 6 24049 k

R401 18 8308 G 4 25h + 0
R40 0 8685 2k
R403 127805 lo
R404 124E15 915
R405 6 1 9237 6 8h 459
R4 6 407 1 3668 Tk 5
R408 619 53 100
R409 1 4B57 +5
R410 9708 k+5
R4ll 6 12780
R41 413 129 3 3 9k
R4l4 NOT USED
R415 6 975 270
R4 5 6 12 145 8k
R4l 12986
R418 27 50 +5
R419 923
R420 21 1 668 10k +
R422 9 7

R42 1 1641
R424 126) 9 +5
R425 9805 +5
R426 131524
R4 1 9819

R4 8 185B80
R429 1 5 4 0 +5
R430 9 9 80k £597
R431 ig 1

R433 80
R434 35 82
R43¢ 27802
R437 986 150 ( d

EP STOP
RT 86 8 4h + 0 374

C YSTAL UNIT a
¥301M 8 84 301903 6 7MH
Y30 H HH 8 847301902 47MH
x 301MO 48 84730EC MH
Y40 8 84 30E0 TNH

TON REFERENCED TENS

6 84808101 S ELD ¢

6 848 9E 1 SH ELD 1 &

84284B RETA NER qd
h

R438 124037 330
124C1 270R439

R440 2426 3 3k
R44 24095 82k

124A71 8 2k £57R442
R444 124C77 15k
R445 124693 68k £59
R446 124A77 15k 457
R447 24A61 3 3k £59
R448 24445 680 457
R449 24A95 82k £597
R450 83 75C 5 14k 4197
R451 83175032 23 2k4 7
R452 24487 39k £59
R453 24C8 22k
¥*R454 124875 12k £597
R456 24A71 8 2k £59

THERMISTOR
RT401 867628 194k 4 09 @25 C 3/4 W

SOCKET ry a
XY30 84268F01 2 contact

CRYSTAL UNIT quar
Y401 48 84730E0 1 7 MHz

NON REFERENCED ITEMS
26 84808E01 SHIELD Mixer
26 84809E0 SHIELD & 2nd ampl
42 84284B0 RETAINER 7 reqd fo board

held
14 84583B02 INSULATOR
55 84300B01 HANDLE 3 52 ong
55 84300B03 HANDLE 1 83 ong
55 84973E01 HANDLE 40 long

d76 84069B0 FERRITE BEAD 6u
3 139506 SCREW appng 4 40x 5/ 6

7 used
5 84500B03 EYELET pec al 7u ed
80736B85 COAX CABLE & CONNECTOR

ncludesASSY
30 83794C01 CABLE coax al 4 ued
37 6 348 SLEEVE neoprene
5 36977 EYELET
28 82365D03 CONNECTOR plug ma

coax a

6V
2 6

6
6 F +3

2 6
62

CONNECTOR ecepta 1

0301 302 403 9 84135B02 female coax 1 m at e type
404

COIL RF 5 3/4t rn
L302L 80734Bo7 GRAY GRAY tapped
L302M 80734B69 BLU tapp d
L302H 80734B 0 GRN apped
L302HH 80734B71 BLK tappedLOL 24 84769E19 WHT WHT
L303M 24 84 69E05 GRN
L303H 84769E07 VIO
L303HH 24 84769E09 WHT
L 04L 24 84769E 9 \ HT WHT
L304M 24 84 69E05 GRN
L 04H 24 84769E07 VIO
L304HH 24 847 9E09 \ AT
L305L 24 84769E 9 WHT WHT
L305M 24 84769105 GRN
L305H 24 84769E07 \IO
L305HH 24 447(9EO) \ HT
L306 24 847 9E19 WHT T
L30 24 847 9E05 CPN
L306H 847 9E07 VIO
L3(0H 24 §4 69E09 WHT
L307 807 4B GRAY GRAY appe
307N 807 4Bo9 BLU t pped

L 07H 80734B 0 GRN pd
807 4B71 B pp d

L4 2 80734B67 CRAY CRAY t pp d
402N 80 34Be9 FLU t pp

L402H 807 4B 0 GRN pped
L402H 80734B7 BLA tapp
L40 L 24 84769E 9 VHT WHT
L40 N b+ 69E05 CON
L403H 24 84 69E0 VO
L403H 24 \ HT84 69E09
L404L 24 S4769F1) WiT WHT
L404h 24 64 09E05 CRN
L404H 24 $4 69E0 VIO
L404 1 24 84 oFE09 VET
L405L 24 o4 69E 9 WHT \ AT
L405) 24 84 9105 CRN
L405H 24 84 69E0 VIO
L405H 24 84769109 WdIT
L40eL 24 T \ HT$46 9119
L40 24 b4 69E05 CRN
L40 H a4 84769E0 VIO
L406 1 24 84769109 WHT
L407 80734B 7 CRAY GRAY
L407N

apped
80734B 9 BLL t ppd

L407 1 807 4B70 CPN PP
L40 HH 807 +B BLA

NON REFERENCEDITEMS
3 84835E0 T NING SCREW #6 32

ar y mod
2 84 3E0 NUT e o ng #

a y nod
3 3884 T NNG SCREW 48 32

r od
2 84773E0 N T

{a r mod

CAPACITOR, fixed pF +597
200 V unle otherw e tated

C300 8 82905G09 0 21uF 41097 50V
C300 *C301 23 84538G06 470 +2097 20 V
C304 305 2 82610C03 47 N220
C306 NOT USED
C307 2 82610C03 47 N220
C308 21 82428B59 01 uF +80 207

C31 2 82372C0 0 LuF +80 2091 25
C312 23 832 4C 5 4 7uF +2097 25
0312 *C3 3 23 83214002 5uF +2097 25 V

C313 0 22uF + 07% 50V8 82905G 1

C31 2 82610C03 47 N220
C3 7 21 82187B20 00 uF + 07 100 V
C3 9 82428B59 0 uF +80 20971

C320 21 859944 300 500 V
C321 21 83798B0 100 NPO
C322 at 82428B59 0 uF +80 207
C323 21 82 87B20 00 uF + 09 oo
C324 21 82428B59 01 uF +80 207
C325 NOT USED
C326 82428B59 0 uF +80 207
C328 21 82428B59 0 uF +80 2091

C329 82428B59 01 uF +80 20°
C330 82 87B20 + 0" oo
C335 82 87B20 00 uF +1091 00
C336 84494B35 9 500 V NPO
C337 338 826 0C03 47 N220
C339 21 82358G77 +0 pF 50 V NPO
C340 82450B 8 2+ 0% 500 V
C340 82450B 3 5 $5" 500 V
C34 82610C03 47 N220
C342 82358G77 +0 pF 50 V NPO
C342 82450B48 0 7545" 500 V
C343 84493B35 9 500 V NPO
C344 21 82204B30 540 25 pF NPO
0345 21 84493B34 7 500 V NPO
C346 21 826 0003 47 N220
C347 84355B39 4 7 pF 40 25 pF 500 V
C348 thru 352 826 0C03 47 N220
C353 NOT USED
C355 21 82610C03 47 pF £57 200 V N220
C355 2 82355B39 4710 25 pF

C356 21 86 428 6+ 0% 75V N 50
C360 21 84493B35 19 500 V
C400 8 82905G09 0 2ur 410" 50V
c40 23 832 4C 5 4 7uF #20" 25 V
*C40 23 83214002 15 uF #207 25V
C402 21 82610C03 47 N220
C403 2 859944 300 500 V
C404 21 82610044 00 00 V N220
c405 406 21 82428B59 0 uF +80 2091

C407 21 82610C03 47 N220
C408 2 82187B20 00 uF £107 00

220 +20" 500 VC409 21 83596E10
C410 412 21 82428B59 Ol uF +80 207
C413 NOT USED
c4 4 2 82187B20 00 uF + 0% 00 V
c4 5 416417 NOT USED
CA 8 21 826 0C03 47 N220419
C420 2 82358G77 1 +0 pF 50 V NPO
C421 2 8645 8 1+ 07 500 V
C42 or 2 82450B08 12157 500 V TLE8421A)
C42 2 82450B 3 5 +596 500 V (TLE8431A)
C422 21 82610C03 47 N220
C423 21 82355B30 2 7 +0 pF 500 V NPO
C424 21 84493B35 9 500 V NPO
C425 21 822041330 5 £0 25 pF NPO
C426 21 82610003 47 N220
C427 21 84355B39 4 7pF +0 25 pF 500 V
C428 21 84493B34 7 500 ayV NPO
C429 430 43 21 82610C03 47 N220
C432 2 84493B35 9 500 V NPO
C433 434 435 21 82610C03 47 N220
C436 21 84493B35 9 500 V NPO
C437 8 82905G18 068 uF + 07 00 Vv

C438 23 832 4C06 10 uF 120971 15 V
C439 21 82428B56 0047 uF +1097

47 N220c440 441 21 82610C03
C443 21 82187B20 001 uF +1097 00 Vv

c444 21 82372C01 0 luF +80 2091 25V
*C444 23 84538B04 15 uF +2097 20 V
C445 8 82905G1 0 22 uF £1097 50 V tandard

6V
6

21
CAPAC TOR fxed pF +5
200 V unle other e tated

C300 8 82905G09 0 12 uF +10 50
C301 8 82905G18 068 uF +10 100 V
C302 23 83214006 10 uF +20 15V
C303 21 82428B56 0047 uF +10 200 V
C304 305 21 82610003 47 N220
C306 NOT USED
C307 21 82610C03 47 N220
C308 21 82187B20 001 uF +10 100 V
C309 21 82428B56 0047 uF +10 200 V
C310 21 82372C01 0 1+80 20 25
C311 21 82428B59 01 uF +80 20 200 V
0312 8 82905G09 2uF #107 50V
C3 2 23 83214C02 1 uF +2u 25

C3 3 0 22 41041% 50 V8 82905G
C3 3 8 82905G 8 0 068 uF 41097 oo

C314 82610C03 47 N220
C315 21 82372C01 0 1+80 20% 25
C316 317 21 82187B20 001 uF +10 100 V
C318 319 21 82428B59 01 uF +80 20 200 V
C320 21 859944 300 500 V
C321 21 82610C44 100 100 V N220
C322 21 82428B59 Ol uF +80 0 200 V
C323 21 82187B20 001 uF +10 100 V
C324 21 82428B59 01 uF +80 20 200 V
C325 factory selected
C326 82428B59 01 uF +80 20 200 V
C327 21 82 87B20 001 uF +10 100 V
C328 21 82428B59 01 uF +80 20 200 V
C329 21 82428B59 Ol uF +80 20 200 V
C330 21 82187B20 001 uF +10 100 V
C331 21 82610C03 47 N220
C332M 21 82610004 36 N220
C332H HH 2i 82610C45 40 00 V NPO
C332MO 82610C62 51 00 V N150
C333M 21 82355B25 75 500 V N1500
C333H HH 21 82610C71 90 NPO
C333MO 826 0C69 10 N 50
C334M 84493B14 68 NPO
C334H HH 2) 82610C64 80 N80
C334MO 82610044 100 00 V N220
C335 21 82187B20 001 uF +10 100 V
C336 21 84493B35 19 500 V NP0
C337 338 21 82610003 47 N220
C339M 339MO 21 82358G82 15+0 lpF 50V NP0
C339H HH 21 82358G77 1+0 1lpF 50V NP0
0340 21 82204B31 8+0 25pF 500 V N330
0341 21 82610003 47 N220
C342 21 82355B30 2710 lpF 500V NPO
C343 21 84493B35 19 500 V NP0
C344 21 82204B30 5 +0 25 pF NPO
C345 21 84493B34 1? 500 V NP0
C346 82610C03 478N220
C347M 347 MO 21D82355B39 pF + 25 pF 500V

C347H HH 21 826 0094 3 0 pF #0 pF 500 V
C348 hru 352 21 82610C03 47 N220

NOT USEDC353
C354 355 21 82610003 47 N220
C356 21 82187B2u 0 OOluF + 07 100 V
C357 23 84538G09 6 8uF +20" 20 V
C358 21 82610C03 47 N220
C401 23 83214002 15 uF £20° 25 Vv

*C360 2 84493B35 19 500 V
C401 8 82905G09 12 £1097 50V
C402 21 82610C03 47 N220
C403 21 859944 300 500 V
C404 21 82610044 100 100 V N220
C405 406 21 82428B59 01 uF +80 20 200 V
C407 21 82610C03 47 N220
C408 21 82187B20 001 uF +10 100 V
C409 21 83596E10 220 +20 500 V
C410 411 412 21 82428B59 01 uF +80 20 200 V
C413 factory selected
C414 21 82187B20 001 uF +109 100 V
C415 21 82610C62 51 100 V N150
C416 21 82610C69 110 N150
C417 82610044 100 100 V N220
C418 419 21 82610C03 47 N220

16

2 5c
CHASSS AND REF CHANGE LOCAT ONSUFF XNO SYMBOL

TLE842 A C32 FRON 2 2 On44 ART» LST
TLE 43 A TO2 8 98B0

C415 DELETED 2 826 0C
5 pF

C4 6 DELETED 2 82 oc
0 pF

c47 DELETED 2 2 0 44
00 pF

030 CHANCED TO C40

300 CHANCED TO J400
R404 ADDED 24E 5 39

R405 ADDED 246 9
8k

R44 FROM 24C8 2k c40 5
TO 6 2487 8 2h

R45 ADDED 24A7 0400 EA TTEE
8 2k C RCL T

280+0366
662

403 1

NPO 902
66

V
166

C436 166

Q30166V
030 066V
Q3036

446

030466
5Q305

2 6 2
V6

Q40196

Q402 edSV6

yp h 96526
Q403 536
Q404 1/b6
Q405 406
Q407

1
6

Q408 409 5
V6

6
2 46
2 001 uF 1 41/4 1

2 6
2 R300 6 1 9775 306

*R336 R301 6129752 2
R302 5 2 31 3k67

R303 6 1 7802 6
R304 6 129145 8?k2
R305 6129 5 10k

6
2 6

R306 6129983 8 452 6
R307 € 1292 0 ik+52 6
R308 6 1278052 46
R309 6 129 99 68k +56
R310 6 1 9236 5 +5

*R348 R31 5 1 9981 3 3k 156
21 R312 680 +54

ZkR313
26

P2 6
R314 82h +56
R315 14k +1
R316 23 2h

26
+

R317 2k26
6

R318 2k
R319 15k REV ONS

26
W

R3 22k PEPS6
N

R321M 15k +56
R321H HH 10k +56
R32 MO 6k 1591
R322 1

R323 324 10k +56
R325 100
R326 +5

Pped6

R327 k +5
6V

R328 Ik
6

R3 9 330
4 6

al 93k
47 R331 9 +5

6

R332 270
62

R333 82k
65

R334 50
66

R33567
168

d) 8O6

HH69
8

R337 338
R339

6

R3406

R3416
API

R3426
C2 FOP

R343
ur6

R3446

R3456

R3466

R3476

R3486

R3496

506
6

21

91

REFERENCE MOTOROLA
SYMBOL PART NO DESCR PT ONREFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO

REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO
REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO

REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO
REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO

REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO
REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO

EXCITER(406 420 MHz)Stana d
TLE 1A/*TLE842 A
Wde paced

A/*TLE843 A

*L ed on Model Sere TLE8400 On y PL 2690 E

EXCITER (450 512 MHz)
REFERENCE MOTOROLA DESCR PT ONSYMBOL PART NO

Standard
TLE8423A (450 470 MHz
TLE8424A 470 512 MHz
TLE8443A 450 470 MHz}
W de Spaced
TLE8053A/8433A 450 470 MH
TLE8054A/8434A 470 512 MH

LEGEND
M 450 470MH Fp Fp +5 MH
MO 450 470MH F,, F, SEE NOTE II
H 470 494 MH (FL R MH
HH 494 512 MH (FT FR43 MH
USE ON MODEL SERIES TLE8400 ONLY

PL 880 G

.413

1414
415 416
41

418 419
L420

P301
P401

Q306 307

R336 MMOH

24 8 835G13

24 800484
24 83884G03

8 723H04

24 83884G07
24 84813E0

82365D03

28 82365D03

48 869570
48 869494
48 869652

48 869494
48 869687
48 869756
48 869494
48 869652

48 869494
48 869687
48 86)756
48 869643
48 869 8

5 129984
18 83083G 4

6S124A95
6 8 175C15
6 83175C32
65129983

8685
1 805
128685
129 36
129668
29982

6 12780
129668
129753
124B57
129708
127802
2923
124E15
129752
129145
129862

6 1 1 76
185B58
6 185B63

5 129668
6 129 37
6 131641
6 129819
6 129805
6 131524
6 129819
6 185B80
6 131524

6 129229
6S 29777
6 12447

hoke 0 82 uH
RED SILVER
hok 0 31uH 16

d d GRAY

un
hok BRN 11/2 un

c ok 0 29uH 2 un (g on

ok GRN
ok urn

CONNECTOR pug
m no yp
Co am n )
mae mnau
(fo en ony)
TRANS STOR (SEE NOTE 1

NPN yp M95 0

NPN yp 9494
£ d fec N h nne
yp 119652
NPN yp 149494
dug MOSFET
NPN yp 1419756
NPN vp M9494

N hnn

yp M9687

NPN yp 119494

dag MOSFET yp \ 687
NPN yp b 756
PNP vp 643
PNP yp 9328

RES STOR xd +l
unle oth woe ate

150 +5
18 1/8W( and
47 1/8WC dp. a)
10k +5

8k +5
2

3 9k +5
1k +5
100 +5
3 9K +5
12h 1/8W
100 +5
NOT USED
180k
39k 457
82k

EXCITER OUTPUT FILTER
TFE62 A
TFE6213A
TFE62 4A
TFE62 5A

406 420 MH
450 470 N H
470 494 MH
494 512 MH

ColdL
Coded M
Cod dH
Coded HH

G

Of OPTI
A D NTEGRA LL URC
NO OPO A

PL 881

FORN NCE DIODES TRANSIST
LT ORDERED BY

HFN REPLAC CA AC TOR
+50 2N
ND PFC A TIN ¢ PISTON SHO N N THE

RANGE ORDER T ET O TENS CAPAC TOR
ARTS

ST REMOVE THF STANDARD T NING P STON FRON THF
CA CITORA DRIPLACr T TIT ESPECIA SION
NO RFFERENC® DFS GNAT ONS AF Li O L TO
CERTA N CON FO ENTS N THE EXC TER

4°00

EX
C
TE
R
BO

AR
D
PA

RT
S
L
ST

Ps

Exc ter Parts List
Motorola No PEPS 21305 C
9/28/ 8 UP

C420h 1 82358G82 15+0 1pF 50V NP0
iC420H 420HH 21 82358G77 1+0 lpF 50V NP0
C421 21 82204B31 8 0 25pF 500 V N330
C422 Zi 82610C03 47 N220
C423 21 82355B30 27+0 lpF 500V NP0
C424 1 84493B35 19 500 V NP0
C425 21 82204B30 5 +0 25 pF NP0
C426 2610C03 47 N220
C427M 21 82355B39 47+ 25pF 500V
C427H HH 21 82610094 lpF 500V
C428 21 84493B34 17 500 V NP0
C429 430 431 21 82610003 47 N220
C432 21 84493B35 19 500 V NP0
C433 434 435 21 82610003 47 N220

21 84493B35 19 500 V NPO
SEM CONDUCTOR DEV CE
d ode (SEE NOTE 1)

CR300 48 83654H01 n
CR301 48 82190H24 on
CR302 48 83654H01 on
CR303 304 48 84616A01 con
CR401 48 82 90H24 con
CR402 48 83654H01 con
CR403 404 48 84616A0 con
CR405 406 48 83654H01 icon
407

NTEGRATED C RCU T

IC30
(SEE NOTE I

51 84312B01 hyb d

J300 9 84231B02
CONNECTOR p
fm m au yP

0402 9 84207B01 fmae 7 on

COIL RF
L300M 24 83879G12 BLU n ude unng ore
L300H HH 4 83879G WHT n ude un ng core
L300MO 24 83879G 0 RED ne ud tun ng or
L30 24 RED 4 / 2 nclud84783E01 urn

un ng cor
L308 309 4 82835G20 hoke 9 3 uH cod d WHT

ORG GOLD
L310M 24 82835G33 choke 1 1uH cod d BRN

BRN GOLD
L310H HH 82835G30 choke 3 uH od d BRN

ORG GOLD
L310MO 24 82835G12 choke 1 7uH coded BRN

VIO GOLD
L311M 24 82835G34 choke 4 6 uH od d YEL

BLU GOLD
L3l1lH HH 24 82835G31 choke 5 2 uH coded CRN

RED GOLD
L31 MO 24 82835G29 choke 6 7 uH oded BLU

VIO GOLD
L312M 24 82835G35 hok 2 3 uH od d RED

ORG GOLD
L312H HH 24 82835G08 choke 2 6 uH oded RED

BLU GOLD
L312MO 24 82835G11 chok 3 5 uH oded ORG

GRN GOLD
L313M 24 82835G36 choke 0 57 uH cod d GRN

VIO SILVER
L3 3H HH 24 82835G32 choke 0 64 uH cod d BLU

YEL SILVER
L3 3MO 24 82835G13 choke 0 82 uH coded GRAY

RED SILVER
L314 24 800484 hoke 0 3 uH 16 urn
L315 316 24 83884G03 choke BRN urn
L3 7 24 82723H04 chok 0 29uH 22tun

(g een e)
L318 319 24 83884G07 choke GRN 2 1/2 turn
L400 24 83879G 0 RED ne ude tun ng co e

L401 24 84783E01 RED 41/2 un n ud
unng or

L408 409 24 82835G20 hk 9 3 uH od d WHT ORG
GOLD

410 24 8 835G12 hk 1 7 uH od d BRN VO
GOLD

411 24 82835G29 chok 6 7uH ded BLU VO
GOLD

412 24 8 835G11 h ke 3 5 uH oded ORG GRN
GOLD

*C445 8 82905G18 068 uF £107 oo
C446 82 87B20 OOluF + 09 100 V

21 82610C03 47 N220C447
C448 21 82372C01 0 uF +80 207 25 V
C449 82 87B20 001 uf #107 00 V
C450 82428B59 0 +80 207
C451 21 82187B20 001 uF #107 oo
C452 453 82610003 47 N220
*C454 861428 6+ 0% N150 TLE8431A
*C455 23 84538G04 5 42097 20 V

826 0C03*C456 47 £597 N220
C458 21 82372002 0 2uF +80 20% 25
C459 21 82877B19 5

SEMICONDUCTOR DEVICE
d od (SEE NOTE I)

CR30 48 82190H50 lcon vara or
CR302 48 83654H01 l con

48 82139G01CR303 german um
CR304 48 846 6A01 icon hot carrer ype
CR305 306 307 48 83654H0 lcon
CR400 48 83654H01 1 con
CR401 48 82 90H35 icon
CR402 48 83654H01 con
CR403 48 82 39G01 german um
CR404 48 84616A01 Lcon hot carr er type

INTEGRATED CIRCUIT
SEE NOTE I

IC401 5 843 2B01 hybr d
1c40 807 4B64 hekflm ype 4B64

CONNECTOR, receptacle _

J400 9 8423 Boz female coax al ature ype
J402 9 84207B01 femal cona

COIL RF
BLK 16 turn neludeL300 24 83879G 4
tan ng cord

L301 24 84783E02 GRN 5 1/2 turn tapped
n lude tun ng core

L308 309 24 82835G20 choke 9 3 uH coded WHT
ORG GOLD

L3 4 24 800484 choke 0 31 uH 6 turn
L315 3 6 24 83884G03 choke BRN 1/2 urn

24 82723H04 choke 0 29 uH 22 unL317
green w re

L318 24 83884G01 choke RED 3 1/2 urn
L3 9 24 83884G01 choke RED 3 2 turn
L320 24 84783E01 RED 4 1/2 turn n ude

un ng core
L400 24 83879G 0 RED nelude tun ng core
L40 24 84783E02 GRN 5 2 urn apped

nelude tunng ore
L408 409 24 82835G20 choke 9 3 uH coded WHT

ORG GOLD
03 16 urnL4 4 24 800484 choke

L415 24 82723H04 choke BRN 1 1/2 turn
{w de paced on y

L416 24 83884G03 hoke BRN 1 1/2 urn
L417 24 82723H03 choke 0 29 uH 22 urn

greenw re
L418 24 83884G0 hoke RED 3 1/2 turn
L419 24 83884G01 choke RED 3 1/2 urn

choke 1 turnL420 24 84813E01

CONNECTOR plug
P30 28 82365D03 male oax al mn atu e type
P40 for reference on y
P902 (for reference only)

TRANSISTOR SEE NOTEL
Q301 48 86957 PNP ype M957
Q302 48 869494 NPN type M9494
Q303 48 869652 feld effec N channel type

M9652
48 869494Q304 NPN type M9494

Q305 48 869687 dual ga e MOSFET
type M9687

Q306 307 48 869756 NPN type M9756
Q308 309 48 869328 PNP ype M9328
Q310 48 869643 PNP type M9643

0400 48 869570 NPN type M9570
Q40 48 869494 NPN type M9494
Q402 48 869652 feld effec N channel type

M9652
48Q403 869494 NPN type M9494

0404 48 869687 dual gate MOSFET type
M9687
RESISTOR, fixed #107 1/4 W
unle otherw e stated

R303 124049 1k
R305 124C73 10k
R307 124A75 12k 457
R309 124A93 68k £57
R310 124A77 15k 1597
R311 124A61 3 3k 1597
R312 124A75 680 +597
R313 8 83083G24 var able 25k 43091

22kR318 124C81
R319 124077 15k
R320 124C81 22k
R32 124A83 27k +597
R322 124049 1k
R323 324 124A73 10k 457
R325 24025 100
R326 124B57 33459

24443R327 680 +597
R328 24049
R329 330 24063 3 9k
R33 124A1 27 £597

R332 24035 270
R333 24483 27k £57
R334 24029 50
R336 24C 7 47 1/8 W

24047 47
R337 338 24873 Ok £59
R339 24469 6 8k 4597
R34 24A63 3 9k 457
R342 24449 k £597
R343 24435 100 £597
R344 24463 3 9k 1597
R345 24C5 2k
R346 24A25 00 £57
R348 6 29229 180k

24002 100k
R350 24047 820
R35 24073 10k
R352 24C47 820
R353 24085 33k
R354 24079 8k
R355 24439 390 £591
R356 124635 270 +57
R357 24827 20 £597
R40 18 83083G24 va able 25k +3097
R402 24C8 22k
R403 24077 5k
R404 6 124E15 39 159
R405 6 24A69 6 8k 457
R406 407 124A73 Ok 457
R408 29753 00k
*R408 124€25 00

24B57R409 3 3k
R410 24849 216 457
R4 124049
R4 413 124C63 3 9k
R4 24C 1 270
R4 24483 27k £597
R4 24€29 150
R4 24829 50 457
R4 24C 7 47 wde paced

or6 124C07 andard
R420 421 24A73 Ok £57
R422 24469 6 8k 451%

R424 24263 3 9k 1597
R425 24449 k 45%
R426 24A25 100 457
R427 24463 3 Ok +5"
R428 2405 1 2k
R429 24825 100 457
R430 129229 80k £591

50k*R430 24002
R431 432 24073 10k
R433 24049 k
*R434 24495 82k 4597
R436 6 24049 k

R401 18 8308 G 4 25h + 0
R40 0 8685 2k
R403 127805 lo
R404 124E15 915
R405 6 1 9237 6 8h 459
R4 6 407 1 3668 Tk 5
R408 619 53 100
R409 1 4B57 +5
R410 9708 k+5
R4ll 6 12780
R41 413 129 3 3 9k
R4l4 NOT USED
R415 6 975 270
R4 5 6 12 145 8k
R4l 12986
R418 27 50 +5
R419 923
R420 21 1 668 10k +
R422 9 7

R42 1 1641
R424 126) 9 +5
R425 9805 +5
R426 131524
R4 1 9819

R4 8 185B80
R429 1 5 4 0 +5
R430 9 9 80k £597
R431 ig 1

R433 80
R434 35 82
R43¢ 27802
R437 986 150 ( d

EP STOP
RT 86 8 4h + 0 374

C YSTAL UNIT a
¥301M 8 84 301903 6 7MH
Y30 H HH 8 847301902 47MH
x 301MO 48 84730EC MH
Y40 8 84 30E0 TNH

TON REFERENCED TENS

6 84808101 S ELD ¢

6 848 9E 1 SH ELD 1 &

84284B RETA NER qd
h

R438 124037 330
124C1 270R439

R440 2426 3 3k
R44 24095 82k

124A71 8 2k £57R442
R444 124C77 15k
R445 124693 68k £59
R446 124A77 15k 457
R447 24A61 3 3k £59
R448 24445 680 457
R449 24A95 82k £597
R450 83 75C 5 14k 4197
R451 83175032 23 2k4 7
R452 24487 39k £59
R453 24C8 22k
¥*R454 124875 12k £597
R456 24A71 8 2k £59

THERMISTOR
RT401 867628 194k 4 09 @25 C 3/4 W

SOCKET ry a
XY30 84268F01 2 contact

CRYSTAL UNIT quar
Y401 48 84730E0 1 7 MHz

NON REFERENCED ITEMS
26 84808E01 SHIELD Mixer
26 84809E0 SHIELD & 2nd ampl
42 84284B0 RETAINER 7 reqd fo board

held
14 84583B02 INSULATOR
55 84300B01 HANDLE 3 52 ong
55 84300B03 HANDLE 1 83 ong
55 84973E01 HANDLE 40 long

d76 84069B0 FERRITE BEAD 6u
3 139506 SCREW appng 4 40x 5/ 6

7 used
5 84500B03 EYELET pec al 7u ed
80736B85 COAX CABLE & CONNECTOR

ncludesASSY
30 83794C01 CABLE coax al 4 ued
37 6 348 SLEEVE neoprene
5 36977 EYELET
28 82365D03 CONNECTOR plug ma

coax a

6V
2 6

6
6 F +3

2 6
62

CONNECTOR ecepta 1

0301 302 403 9 84135B02 female coax 1 m at e type
404

COIL RF 5 3/4t rn
L302L 80734Bo7 GRAY GRAY tapped
L302M 80734B69 BLU tapp d
L302H 80734B 0 GRN apped
L302HH 80734B71 BLK tappedLOL 24 84769E19 WHT WHT
L303M 24 84 69E05 GRN
L303H 84769E07 VIO
L303HH 24 84769E09 WHT
L 04L 24 84769E 9 \ HT WHT
L304M 24 84 69E05 GRN
L 04H 24 84769E07 VIO
L304HH 24 847 9E09 \ AT
L305L 24 84769E 9 WHT WHT
L305M 24 84769105 GRN
L305H 24 84769E07 \IO
L305HH 24 447(9EO) \ HT
L306 24 847 9E19 WHT T
L30 24 847 9E05 CPN
L306H 847 9E07 VIO
L3(0H 24 §4 69E09 WHT
L307 807 4B GRAY GRAY appe
307N 807 4Bo9 BLU t pped

L 07H 80734B 0 GRN pd
807 4B71 B pp d

L4 2 80734B67 CRAY CRAY t pp d
402N 80 34Be9 FLU t pp

L402H 807 4B 0 GRN pped
L402H 80734B7 BLA tapp
L40 L 24 84769E 9 VHT WHT
L40 N b+ 69E05 CON
L403H 24 84 69E0 VO
L403H 24 \ HT84 69E09
L404L 24 S4769F1) WiT WHT
L404h 24 64 09E05 CRN
L404H 24 $4 69E0 VIO
L404 1 24 84 oFE09 VET
L405L 24 o4 69E 9 WHT \ AT
L405) 24 84 9105 CRN
L405H 24 84 69E0 VIO
L405H 24 84769109 WdIT
L40eL 24 T \ HT$46 9119
L40 24 b4 69E05 CRN
L40 H a4 84769E0 VIO
L406 1 24 84769109 WHT
L407 80734B 7 CRAY GRAY
L407N

apped
80734B 9 BLL t ppd

L407 1 807 4B70 CPN PP
L40 HH 807 +B BLA

NON REFERENCEDITEMS
3 84835E0 T NING SCREW #6 32

ar y mod
2 84 3E0 NUT e o ng #

a y nod
3 3884 T NNG SCREW 48 32

r od
2 84773E0 N T

{a r mod

CAPACITOR, fixed pF +597
200 V unle otherw e tated

C300 8 82905G09 0 21uF 41097 50V
C300 *C301 23 84538G06 470 +2097 20 V
C304 305 2 82610C03 47 N220
C306 NOT USED
C307 2 82610C03 47 N220
C308 21 82428B59 01 uF +80 207

C31 2 82372C0 0 LuF +80 2091 25
C312 23 832 4C 5 4 7uF +2097 25
0312 *C3 3 23 83214002 5uF +2097 25 V

C313 0 22uF + 07% 50V8 82905G 1

C31 2 82610C03 47 N220
C3 7 21 82187B20 00 uF + 07 100 V
C3 9 82428B59 0 uF +80 20971

C320 21 859944 300 500 V
C321 21 83798B0 100 NPO
C322 at 82428B59 0 uF +80 207
C323 21 82 87B20 00 uF + 09 oo
C324 21 82428B59 01 uF +80 207
C325 NOT USED
C326 82428B59 0 uF +80 207
C328 21 82428B59 0 uF +80 2091

C329 82428B59 01 uF +80 20°
C330 82 87B20 + 0" oo
C335 82 87B20 00 uF +1091 00
C336 84494B35 9 500 V NPO
C337 338 826 0C03 47 N220
C339 21 82358G77 +0 pF 50 V NPO
C340 82450B 8 2+ 0% 500 V
C340 82450B 3 5 $5" 500 V
C34 82610C03 47 N220
C342 82358G77 +0 pF 50 V NPO
C342 82450B48 0 7545" 500 V
C343 84493B35 9 500 V NPO
C344 21 82204B30 540 25 pF NPO
0345 21 84493B34 7 500 V NPO
C346 21 826 0003 47 N220
C347 84355B39 4 7 pF 40 25 pF 500 V
C348 thru 352 826 0C03 47 N220
C353 NOT USED
C355 21 82610C03 47 pF £57 200 V N220
C355 2 82355B39 4710 25 pF

C356 21 86 428 6+ 0% 75V N 50
C360 21 84493B35 19 500 V
C400 8 82905G09 0 2ur 410" 50V
c40 23 832 4C 5 4 7uF #20" 25 V
*C40 23 83214002 15 uF #207 25V
C402 21 82610C03 47 N220
C403 2 859944 300 500 V
C404 21 82610044 00 00 V N220
c405 406 21 82428B59 0 uF +80 2091

C407 21 82610C03 47 N220
C408 2 82187B20 00 uF £107 00

220 +20" 500 VC409 21 83596E10
C410 412 21 82428B59 Ol uF +80 207
C413 NOT USED
c4 4 2 82187B20 00 uF + 0% 00 V
c4 5 416417 NOT USED
CA 8 21 826 0C03 47 N220419
C420 2 82358G77 1 +0 pF 50 V NPO
C421 2 8645 8 1+ 07 500 V
C42 or 2 82450B08 12157 500 V TLE8421A)
C42 2 82450B 3 5 +596 500 V (TLE8431A)
C422 21 82610C03 47 N220
C423 21 82355B30 2 7 +0 pF 500 V NPO
C424 21 84493B35 9 500 V NPO
C425 21 822041330 5 £0 25 pF NPO
C426 21 82610003 47 N220
C427 21 84355B39 4 7pF +0 25 pF 500 V
C428 21 84493B34 7 500 ayV NPO
C429 430 43 21 82610C03 47 N220
C432 2 84493B35 9 500 V NPO
C433 434 435 21 82610C03 47 N220
C436 21 84493B35 9 500 V NPO
C437 8 82905G18 068 uF + 07 00 Vv

C438 23 832 4C06 10 uF 120971 15 V
C439 21 82428B56 0047 uF +1097

47 N220c440 441 21 82610C03
C443 21 82187B20 001 uF +1097 00 Vv

c444 21 82372C01 0 luF +80 2091 25V
*C444 23 84538B04 15 uF +2097 20 V
C445 8 82905G1 0 22 uF £1097 50 V tandard

6V
6

21
CAPAC TOR fxed pF +5
200 V unle other e tated

C300 8 82905G09 0 12 uF +10 50
C301 8 82905G18 068 uF +10 100 V
C302 23 83214006 10 uF +20 15V
C303 21 82428B56 0047 uF +10 200 V
C304 305 21 82610003 47 N220
C306 NOT USED
C307 21 82610C03 47 N220
C308 21 82187B20 001 uF +10 100 V
C309 21 82428B56 0047 uF +10 200 V
C310 21 82372C01 0 1+80 20 25
C311 21 82428B59 01 uF +80 20 200 V
0312 8 82905G09 2uF #107 50V
C3 2 23 83214C02 1 uF +2u 25

C3 3 0 22 41041% 50 V8 82905G
C3 3 8 82905G 8 0 068 uF 41097 oo

C314 82610C03 47 N220
C315 21 82372C01 0 1+80 20% 25
C316 317 21 82187B20 001 uF +10 100 V
C318 319 21 82428B59 01 uF +80 20 200 V
C320 21 859944 300 500 V
C321 21 82610C44 100 100 V N220
C322 21 82428B59 Ol uF +80 0 200 V
C323 21 82187B20 001 uF +10 100 V
C324 21 82428B59 01 uF +80 20 200 V
C325 factory selected
C326 82428B59 01 uF +80 20 200 V
C327 21 82 87B20 001 uF +10 100 V
C328 21 82428B59 01 uF +80 20 200 V
C329 21 82428B59 Ol uF +80 20 200 V
C330 21 82187B20 001 uF +10 100 V
C331 21 82610C03 47 N220
C332M 21 82610004 36 N220
C332H HH 2i 82610C45 40 00 V NPO
C332MO 82610C62 51 00 V N150
C333M 21 82355B25 75 500 V N1500
C333H HH 21 82610C71 90 NPO
C333MO 826 0C69 10 N 50
C334M 84493B14 68 NPO
C334H HH 2) 82610C64 80 N80
C334MO 82610044 100 00 V N220
C335 21 82187B20 001 uF +10 100 V
C336 21 84493B35 19 500 V NP0
C337 338 21 82610003 47 N220
C339M 339MO 21 82358G82 15+0 lpF 50V NP0
C339H HH 21 82358G77 1+0 1lpF 50V NP0
0340 21 82204B31 8+0 25pF 500 V N330
0341 21 82610003 47 N220
C342 21 82355B30 2710 lpF 500V NPO
C343 21 84493B35 19 500 V NP0
C344 21 82204B30 5 +0 25 pF NPO
C345 21 84493B34 1? 500 V NP0
C346 82610C03 478N220
C347M 347 MO 21D82355B39 pF + 25 pF 500V

C347H HH 21 826 0094 3 0 pF #0 pF 500 V
C348 hru 352 21 82610C03 47 N220

NOT USEDC353
C354 355 21 82610003 47 N220
C356 21 82187B2u 0 OOluF + 07 100 V
C357 23 84538G09 6 8uF +20" 20 V
C358 21 82610C03 47 N220
C401 23 83214002 15 uF £20° 25 Vv

*C360 2 84493B35 19 500 V
C401 8 82905G09 12 £1097 50V
C402 21 82610C03 47 N220
C403 21 859944 300 500 V
C404 21 82610044 100 100 V N220
C405 406 21 82428B59 01 uF +80 20 200 V
C407 21 82610C03 47 N220
C408 21 82187B20 001 uF +10 100 V
C409 21 83596E10 220 +20 500 V
C410 411 412 21 82428B59 01 uF +80 20 200 V
C413 factory selected
C414 21 82187B20 001 uF +109 100 V
C415 21 82610C62 51 100 V N150
C416 21 82610C69 110 N150
C417 82610044 100 100 V N220
C418 419 21 82610C03 47 N220

16

2 5c
CHASSS AND REF CHANGE LOCAT ONSUFF XNO SYMBOL

TLE842 A C32 FRON 2 2 On44 ART» LST
TLE 43 A TO2 8 98B0

C415 DELETED 2 826 0C
5 pF

C4 6 DELETED 2 82 oc
0 pF

c47 DELETED 2 2 0 44
00 pF

030 CHANCED TO C40

300 CHANCED TO J400
R404 ADDED 24E 5 39

R405 ADDED 246 9
8k

R44 FROM 24C8 2k c40 5
TO 6 2487 8 2h

R45 ADDED 24A7 0400 EA TTEE
8 2k C RCL T

280+0366
662

403 1

NPO 902
66

V
166

C436 166

Q30166V
030 066V
Q3036

446

030466
5Q305

2 6 2
V6

Q40196

Q402 edSV6

yp h 96526
Q403 536
Q404 1/b6
Q405 406
Q407

1
6

Q408 409 5
V6

6
2 46
2 001 uF 1 41/4 1

2 6
2 R300 6 1 9775 306

*R336 R301 6129752 2
R302 5 2 31 3k67

R303 6 1 7802 6
R304 6 129145 8?k2
R305 6129 5 10k

6
2 6

R306 6129983 8 452 6
R307 € 1292 0 ik+52 6
R308 6 1278052 46
R309 6 129 99 68k +56
R310 6 1 9236 5 +5

*R348 R31 5 1 9981 3 3k 156
21 R312 680 +54

ZkR313
26

P2 6
R314 82h +56
R315 14k +1
R316 23 2h

26
+

R317 2k26
6

R318 2k
R319 15k REV ONS

26
W

R3 22k PEPS6
N

R321M 15k +56
R321H HH 10k +56
R32 MO 6k 1591
R322 1

R323 324 10k +56
R325 100
R326 +5

Pped6

R327 k +5
6V

R328 Ik
6

R3 9 330
4 6

al 93k
47 R331 9 +5

6

R332 270
62

R333 82k
65

R334 50
66

R33567
168

d) 8O6

HH69
8

R337 338
R339

6

R3406

R3416
API

R3426
C2 FOP

R343
ur6

R3446

R3456

R3466

R3476

R3486

R3496
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6
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PARTS LIST

Standard*
LOW LEVEL AMPLIFIER

TLE8061A (406-420 MHz) L
TLE8063A (450-470 MHz) M
TLE8064A (470-494 MHz) H
TLE8065A (494-512 MHz) HH

Wide-Spaced*
TLE8071A (406-420 MHz) L
TLE8073A (450-470 MHz) M
TLE8074A (470-494 MHz) H
TLE8075A (494-512 MHz) HH PL-1912-C

C500L
C500M,H,HH
C501, 506, 519,
521
C502L
C502M,H, HH
C503L, 507L,
508L, 510L,
513L, 514L,
517L, 522L,
523L
C503M,H,HH,
507M, H, HH,
508M,H, HH,
510M,H,HH,
513M,H,HH
514M,H, HH,
522M,H,HH,
523M,H,HH
C509M,H,HH,
591M
C511, 512,515,
524
C516L
C516M
C516H, 517H,
517HH
C517M
C518M
C518H,HH
C520
C592M,H,HH

CR501

L501L, 502L,
507L, 509L
L501M,H,HH,
502M,H, HH
L507M,H,HH,
509M,H, HH

Q501, 502
Q503
Q504

R502
R513
R514
R537M,H,HH

Z501M,H,HH

21-82610C03
21-124554
21-821474

21-84873H22
21-84873H20
21-05157A07

21-84873H17

21-84873H01

21-84547A05

21-84873H22
21-84873H18
21-84736E05

21-84736E10
21-84873H18
21-84736E04
23-82783B11
21-84736E06

48-84616A01

24-82723H07

24-84813E01

24-8481 3E02

48-869757
48-869736
48-869737

6-124B55
6-124C09
6-185B57

1-80739B47

CAPACITOR, fixed:
47 pF £5%; 200 V; N220
22 pF +5%; 500 V; NPO
470 pF +£20%; 500 V

16 pF 45%; 50 V; NPO
12 pF +5%; 50 V; NPO
100 pF +20%; 50 V

56 pF +10%; 50 V; NPO

NOTES:
I. Replacement diodes and transistors must be ordered

by Motorola part numbers for optimum performance,
Il, Order PK791 Kit for replacement,

3.3 pF +0.5 pF; 50 V; NPO Tl, Order PK792 Kit for replacement.

.01 uF 420%; 50 V; Y5F
PA METERING BOARD

16 pF £5%; 50 V; NPO
22 pF +5%; 50 V; NPO
16 pF +5%; 50 V (BLK)

25.5 pF +5%; 50 V (RED)
22 pF +5%; 50 V; NPO
5.1 pF £0.25 pF; 50 V
4,7 uF +20%; 35 V
28 pF £5%; 50 V (ORG)

DIODE: (SEE NOTE)
hot-carrier

COIL, RF:
choke; 10 uH

choke; GRAY

choke; PURPLE

TRANSISTOR: (SEE NOTE I)
NPN; type M9757
NPN; type M9736 (SEE NOTE I)
NPN; type M9737 (SEE NOTE II)

RESISTOR, fixed:
factory-selected
2.7K £5%; 1/4 W
22 410%; 1/4 W
15 1/8 W

SUPPRESSOR:
parasitic

Low Level Amplifier and Power Amplifier
Parts List
Motorola No.
9/29/78-UP
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PEPS-21306-B

\CONTROLLED STAGE & PREDRIVER
TLN5658A Microstrip Kit **(406-420 MHz)
TLN5076A Microstrip Kit *

TTN6012A Microstrip Kit : : : :(450-512 MHz)
(450-512 MHz)

PL-1890-F

PA DRIVER MICROSTRIP KITS
(For items not listed here, refer to
PA COMPONENT KIT parts lists.)

75 W PA DRIVER
TLN5080A ** Microstrip kit (450-512 MHz) PL-1894-D

C551 thru 554 21-84736E32
or 21-84736E06 28 pF +5%; 50 V; P90

CAPACITOR, fixed:
27 pF +1 pF: 50 V; P120

TRANSISTOR: (SEE NOTE 1)
Q508 48-869741 NPN; type M9741

NON-REFERENCED ITEMS

1-80739B15 MICROSTRIP (input)
1-80739B16 MICROSTRIP (output)

100 W PA DRIVER
TLN5660A, Microstrip Kit
TLN5084A Microstrip Kit

**(406-420 MHz)
(450-512 MHz) PL-1898-C

TLN5659A Microstrip Kit «+

TLN5082A Microstrip Kit **(450-512 MHz)

TLE8202A Microstrip Kit **(450-470 MHz)

PA MICROSTRIP KITS
(For items not listed here, refer to

PA COMPONENT KIT parts lists)

25 WPA

45 W PA

75 WPA

PL -2009-E

PL-1896-E

C561 thru 576

Q509 thru 512

21-84736E32
lor 21-84736E06

48 -869740

CAPACITOR, fixed:
27 pF +1 pFy 50 V; P120
28 pF 45%; 50 V; P90
TRANSISTOR: (SEE NOTE 1)
NPN; type M9740

NON-REFERENCED ITEMS

1-80739B27
1-80739B28
1-80739B21
1-80739B22

MICROSTRIP (input; front)
MICROSTRIP (input; rear)
MICROSTRIP (output; front)
MICROSTRIP (output; rear)

TLE8203A Microstrip Kit **(470-512 MHz)

75 W PA
PL-1900-E

100 W PA
TLN5661A Microstrip kit **(406-420 MHz)

«*These kits cannot be ordered,
in the parts list.

Order the individual parts listed

REFERENCE MOTOROLA
PART NO. DESCRIPTIONSYMBOLDESCRIPTION

TLE8082A
TLE8091A
TLE8092A

25 & 45 W PA
"(45 W; 406-420 MHz)
«(45 W; 450-512 MHz)

PL-1907-G

75 W & 100 W PA Components Kits
TLE8102A **(75 W; 450-512 MHz)
TLE8111A
TLE8112A

LEGEND:
L = 406-420 MHz

REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.
REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.

REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION REFERENCE MOTOROLA

SYMBOL PART NO.

M= 450-470 MHz
H = 470-512 MHz

ANTENNA SWITCHING NETWORK
TFE6221A Antenna Switch Network (406-420 MHz)
TFE6223A Antenna Switch Network (450-470 MHz)
TFE6224A Antenna Switch Network (470-494 MHz)
TFE6225A Antenna Switch Network (494-512 MHz)
TFE6331A Antenna Switch Network (406-420 MHz}
TFE6333A Antenna Switch Network (450-470 MHz) PL-4484-O

TLN5088A Microstrip kit **(450-512 MHz) PL-1902-

CAPACITOR, fixed:
C561 thru 576 21-84736E32 27 pF +1 pF: 50 V; P120

lor 21-84736E06 28 pF £5%; 50 V; P90
TRANSISTOR: (SEE NOTE !)

Q510 thru 513 48-869741 NPN; type M9741

NON-REFERENCED ITEMS

MICROSTRIPS (406-420 MHz)
1-80754B05 input (front)
1-80754B07 input (rear)
1-80754B06 output (front)
1-80754B08 output (rear)

MICROSTRIPS (450-512 MHz)
1-80739B27 input (front)
1-80739B28 input (rear)
1-80739B29 output (front)
1-80739B30 output (rear)

& 100 WPAPA COMPONENTS KITS
NON-REFERENCED ITEMS

1-80754B10 HYBRIDAMPLIFIER (Class"A"
TLE8061A, TLE8071A only

1-80747B12 HYBRIDAMPLIFIER (Class "A"
TLE8063A, TLE8073A only

1-80739B02 HYBRIDAMPLIFIER (Class "A"
TLE8064A, TLE8065A,
TLE8074A and TLE8075A only

1-80754B11 HYBRIDAMPLIFIER (Class "'C"
TLE8061A, TLE8071A only

1-80739B49 HYBRIDAMPLIFIER (Class "'C"
TLE8063A, TLE8073A only

1-80739B54 HYBRIDAMPLIFIER (Class "'C"
TLE8064A, TLE8065A,
TLE8074A and TLE8075A only

1-80739B04 COMBINER NETWORK:
TLE8071A, TLE8073A,
TLE8074A and TLE8075A only

42-84495E01 PLASTIC HOLDER, microstrip
28-84227B01 CONNECTOR, male; phono type
76~84069B09 FERRITE BEAD: TLE8061A

and TLE8071A only
76-84069B01 FERRITE BEAD: TLE8063A,

TLE8064A, TLE8065A,
TLE8073A, TLE8074A and
TLE8075A

30-84117G01 CABLE, coaxial (solid)

: : : : 25 W)
REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.

: :REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.
: : : 100 W; 406-420 MHz)

: :
: : (100 W; 450-470 MHz)

NOTES:
I, For optimum performance replacement diodes and transistors

must be ordered by Motorola part numbers.

Il, Field service of K1001 not recommended, must be replaced
as a unit.

Ul. Field replacement of E1001, FL1001, P1002 and R1005 not
recommended, For replacement, order the entire unit.
Specify kit number and frequency range required.

HARDWARE KIT
For Standard Transmitter Radio Sets
TLN5096A/B (Carrier Squelch)
TLN4931A/B ("Private-Line")

Hardware Kit

For Wide-Spaced Transmitter Radio Sets
TLN5097A/B (Carrier Squelch)

CAPACITOR; fixed:
C525 21-84547A05 0.01 uF +5%; 50 V
C526, 528 21-821474 470 pF 20%; 500 V; coded

YEL-VIO-BRN
C527, 536 21-861219 1000 pF +100-0%; 500 V;

coded RED dot
C529 21-84736E31 56 pF +10%; 50 V (TLN5658A

and TLN5076A only)
21-84736E10 25.5 pF 45%; 50 V (TTN6012A

only)
23-82783B11 47 uF £20% 35 VC530, 533, 591

C531, 532, 534 21-84736E10 25.5 pF £1 pF; 50 V; P120
535,551,552 lor 21-84736E06 28 pF £5%; 50 V; P90
C537 21-84736E10 25.5 pF 45%; 50 V (TLN5658A

and TLN5076A only)
21-84736E31 56 pF £10%; 50 V (TTN6012A

only)
C584, 585 8-82905G15 0.015 uF £10%; 100 V
C587 21-848978 190 pF +3%; silver mica
C588 23-83214C20 10 uF; 20 V
C590 21-84366F02 16 pF 25%; 250 V
C592 21-859936 15 pF 45%; 500 V
C597 21-832501 0.01 uF +80-20%; 250 V

(TLN5658A & TLN5076A only)
21 -84873H26 56 pF +10%; 50 V (TTN6012A

C599 21-851846 8 pF £0.25 pF;NPO(TTN6012A)
COIL, RF:

L511,513 24-83977B02 choke; 2 1/2 turns through
ferrite core

L512, 514 24-84346A03 choke; 6 turns; sleeved

TRANSISTOR (NOTE 1)
Q505 48-869701 PNP; type M9701; does not

include 14-83575A01 insulator,
transistor mounting

Q506 48-869738 NPN; type M9738 (TLN5658A
and TLN5076A only)

48-869850 NPN; type M9850 (TTN6012A
only)

Q507 48-869739 NPN; type M9739 (TLN5658A
and TLN5076A only)

48-869851 NPN; type M9851 (TTN6012A
only)

RESISTOR, fixed:
R517 17-82291B2) 100 ohm +5%; 3 W
R518 17-82620B03 0.02 ohm £10%; 3 W
R521 6-5551 120 ohm +10%; 1/2 W
R522, 534 €-127802 1k £10%; 1/4 W
R541L 17-82991B40 1.5 45%; 5 W
R541M, H 17-82291B39 2.0 ohm +5%; 5 W
R542L NOT USED
R542M, H 6-869851 10 ohm +10%; 1/2 W

SOCKET, transistor:
9-83662A01XQ505 female; 2-contact

NON-REFERENCED ITEMS

MICROSTRIPS:
1-80754B01 input (TLN5658A only)
1-80739B05 input (TLN5076A only)
1-80769B98 input (TTN6012A only)
1-80754B02 output (TLN5658A only)
1-80739B06 output (TLN5076A only)
1-80769B99 output (TTN6012A only)
42-84470E01 MICROSTRIP HOLDER/

INSULATOR
42-84473E02 GROUND STRAP; 0. 358" wide
42-84473E03 GROUND STRAP: 0.250!" wide
76-84069B01 FERRITE BEAD

TLE8113A **(100 W; 470-512 MHz) PL-1910-H
CAPACITOR, fixed:

C543, 546, 21-861219 1000 pF +100-0%; 500 V; coded
548 RED dot
C544, 545, 23-82783B11 4.7 uF £20%; 35 V
547

21-84736E31C559, 577, 56 pF +10%; 50 V
598
0578,579 21-84547A05 0.01 uF +20%; 50 V
C580 thru 583 21-84736E07 5.1 pF +.25 pF; 50 V
C586 8-82905G15 0.015 uF £10%; 100 V
C593L, 594L 21-84494B29 10 pF 500 V
C593M, 594M 21-83107B07 6 pF £0.5 pF; 500 V
C595L, 596L 21-82877B11 10,5 pF £5%; 250 V
C595H, 596H 21-82187B11 1500 pF £10%; 100 V

COIL, rf choke:
L515,516,517 24-84346A03 6 turns; sleeved
L520M, 520H 24-83977B02 2-1/2 turns thru ferrite core
L520L, 24~ 83884G01 3-1/2 turns; coded RED
L521, 522 24-83884G01 3-1/2 turns; coded RED

CONNECTOR, plug: coaxial:
P501 28-84282D01 male; miniature type
P502 9-84886E01 female; right-angle; sub-

miniature bayonet type

RESISTOR, fixed:
R517 17-82291 B21 100-ohm £5%; 3 W
R519 6-84605E01 meter shunt; .008 £1%
R520 6-84606E01 meter shunt; .004 #1%
R523,525,527 6-5621 10 +10%; 1/2 W
528, 530, 531
535,536
R540 6-125D55 2,7 1/2 W
R541, 542 6-125D70 1 £5%: 1/2 W

LINE, RF transmission:
w50l 1-80748B40 includes P501 and 30-859004

CABLE, RF: coaxial; type
RG-188/U 4" length required

W502 1-80734B40 includes 30-82921H01
CABLE, RF; coaxial;
7" length required

W503 30-83693F01 consists of a 1/2" length of
solid rf coaxial cable,
processed

FILTER, parasitic suppressor
Z503, 504, 506, 51-84312R59 hybrid
507, 508, 509

NON-REFERENCED ITEMS

42-84470E01 MICROSTRIP HOLDER/INSU-
LATOR

42~84473E02 GROUND STRAP: 0. 385" wide
42~84473E03 GROUND STRAP.: 0. 250'' wide
76-84069B01 FERRITE BEAD
42-84473E01 GROUND STRAP
1-80734B37 BUSS BAR
42-84930G01 RETAINER, shield
14-84430G01 INSULATOR, mylar
7-84631E01 BRACKET, strain-relief

(For W502)

CAPACITOR, fixed:
C538, 439 21-821474 470 pF 420%; 500 V; coded

YEL-VIO-BRN
541 21-84211B03C540, 3500 pF +100-0%; 500 V @

85°C
C542 23-83210A22 660 uF +150-10%; 25 V
C543 21-861219 1000 pF +100-0%; 500 V;

coded RED dot
C544 23-82783Bl1 4,7 uF £20%; 35 V
C559, 598 21-84736E31 56 pF +10%; 50 V
C586 8-82905G15 -015 uF £10%; 100 V
C591 21-859211 47 pF 45%; 300 V
C593, 594 21-84494B29 10 pF 45%; 500 V

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE I)

CR502 48-82525G13 silicon

COIL, RF: choke:
L515 24-84346A03 6 turns; sleeved
L520 24-83977B02 2-1/2 turns thru ferrite core

CONNECTOR, plug: coaxial:
P501 28-84282D01 male; miniature type
P502 9-84886E01 female; right-angle; sub-

miniature bayonet type

RESISTOR, fixed:
R519 6-84605E01 meter shunt; .008 41%
R521 6-5551 120 £10%; 1/2 W
R522 6-10401C49 1k £10%; 1/4 W
R523 524 6-5621 10 1/2 W

LINE, RF transmission:
w501 1-80734B38 includes P501 and 30-859004

CABLE, RF: coaxial; type
RG-188/U; 4" length required

W502 1-80734B40 includes 30-82921H01 CABLE,
RF: coaxial; 7" length required

W503 30-83693F01 consists of a 1/2'' length of
solid rf coaxial cable,
processed

FILTER, parasitic suppressor
Z503, 504 51-84312B59 hybrid

NON-REFERENCED ITEMS

42-84470E01 MICROSTRIP HOLDER/
INSULATOR

42-84473E02 GROUND STRAP: 0. 385'' wide
42-84473E03 GROUND STRAP: 0, 250'' wide
76-84069B01 FERRITE BEAD
1-80734B37 BUSS BAR
42~84930G01 RETAINER, shield
14-84430G01 INSULATOR, mylar

CAPACITOR, fixed:
21-821474C1001, 1002, 470 pF +20%; 500 V (feedthru

1003 type)
C1004 NOT USED
C1005 21-82785H56 5 pF 40.5 pF; 850 V
©1006 21-82989E67 5.5 pF 4.25 pF; 500 V

21-82355B62C1007, 1008 1 pF +.25pF; 500 V
C1009, 1010, 19-84774E01 variable: 2,04 to 9.9 pF; 250 V
1011
C1012 thru NOT USED
1015

21-821474C1016, 1017 470 pF 420%; 500 V (feedthru
type)

DIODE: (SEE NOTE)
CR1001, 1002 48-84616A01 hot carrier

siliconCR1003, 1004 48-82392B12

CIRCULATOR:
E1001 (See Note ITI)

LOW PASS FILTER:
FL1001 (See Note III)

RELAY, reed:
K1001 1-80747B76 (See Note IT)

COIL, rf:
L1001, 1002 24-82723H04 0.29 uH

CONNECTOR, plug:
28-84884E02P1001 coaxial, male

P1002 (See Note II)
P1003 -2884282D01 phono, male

TRANSISTOR: (SEE NOTE 1)

Q1001 48-869640 NPN; type M9640

RESISTOR, fixed: +5%; 1/4 W:
unless otherwise stated

RIO01 6-124A03 12

R1002, 1003 NOT USED
R1004 6-124A49 Ik
R1005 (See Note III)

TLN5078A Microstrip Kit **(450-512 MHz) PL-1892-E

CAPACITOR, fixed:
C551 thru 554 21-84736E32 27 pF +1 pF; 50 V; P120

lor 21-84736E06 28 pF £5%; 50 V; P90
C560 21-84547A05 50 V

21-84736E31C598 56 pF; £10%; 50 V

TRANSISTOR: (SEE NOTE I)
C508 48-869741 NPN; type M9741

NON-REFERENCED ITEMS

1-80739B15 MICROSTRI P (input)
1-80739B35 MICROS P (output)

Ol uF +20%;

:

CAPACITOR, fixed:
C551 thru 21-84736E32 27 pF +5%; 50 V; P90
558

TRANSISTOR: (SEE NOTE I)
Q508, 509 48-869755 NPN; type M9755

NON-REFERENCED ITEMS

MICROSTRIPS
1-80754B03 input (406-420 MHz)
1-80754B09 output (406-420 MHz)
1-80739B11 input (450-512 MHz)
1-80739B13 output (450-512 MHz)

: (406-420 MHz)
only)

CAPACITOR, fixed:
C551-554, 556 21-84736E32 27 pF +1 pF; 50 V; Pi20
557 or21-84736E06 28 pF 45%; 50 V; P90

21-84547A05C560 uF £20%; 50 V

TRANSISTOR: (SEE NOTE I)
@Q508, 509 48-869755 NPN; type M9755

NON-REFERENCED ITEMS

MICROSTRIPS
1-80754B03 input (406-420 MHz)
1-80754B04 output (406-420 MHz)
1-80739B11 input (450-512 MHz)
1-80739B12 output (450-412 MHz)

£10%;

PL-3129-O

RESISTOR, fixed:
R515 17-82350A12 0.08 410%; W
R516 6-128 682 390k #10%; 1/4 W

NON-REFERENCED ITEM

1-80734B64 PA METERING BOARD AS
ASSEMBLY: includes J501,
R515, R516 :

:

:+10

TLN4932A/B (''Private-Line") PL-1883-A
CAPACITOR, fixed:

C561 thru 576 21-84736E32 27 pF £5%; 50 V; P90

TRANSISTOR: (SEE NOTE
Q509 thru 512 48 -869755 NPN; type 019755

NON-REFERENCED ITEMS

1-80739B27 MICROSTRIP (input; front)
1-80739B28 MICROSTRIP (input; rear)
1-80739B29 MICROSTRIP (output; front)
1-80739B30 MICROSTRIP (output; rear)

CONNECTOR, plug: male;
coaxial;

P400 28-82365D03 right angle; miniature type
P103 28-84282D01 miniature type

LINE, RF transmission:
Wiol 1-80734B58 includes P400, P103 and

30-83794C01 CABLE RF:
coaxial; 11" length req'd

PARTS LIST

Standard*
LOW LEVEL AMPLIFIER

TLE8061A (406-420 MHz) L
TLE8063A (450-470 MHz) M
TLE8064A (470-494 MHz) H
TLE8065A (494-512 MHz) HH

Wide-Spaced*
TLE8071A (406-420 MHz) L
TLE8073A (450-470 MHz) M
TLE8074A (470-494 MHz) H
TLE8075A (494-512 MHz) HH PL-1912-C

C500L
C500M,H,HH
C501, 506, 519,
521
C502L
C502M,H, HH
C503L, 507L,
508L, 510L,
513L, 514L,
517L, 522L,
523L
C503M,H,HH,
507M, H, HH,
508M,H, HH,
510M,H,HH,
513M,H,HH
514M,H, HH,
522M,H,HH,
523M,H,HH
C509M,H,HH,
591M
C511, 512,515,
524
C516L
C516M
C516H, 517H,
517HH
C517M
C518M
C518H,HH
C520
C592M,H,HH

CR501

L501L, 502L,
507L, 509L
L501M,H,HH,
502M,H, HH
L507M,H,HH,
509M,H, HH

Q501, 502
Q503
Q504

R502
R513
R514
R537M,H,HH

Z501M,H,HH

21-82610C03
21-124554
21-821474

21-84873H22
21-84873H20
21-05157A07

21-84873H17

21-84873H01

21-84547A05

21-84873H22
21-84873H18
21-84736E05

21-84736E10
21-84873H18
21-84736E04
23-82783B11
21-84736E06

48-84616A01

24-82723H07

24-84813E01

24-8481 3E02

48-869757
48-869736
48-869737

6-124B55
6-124C09
6-185B57

1-80739B47

CAPACITOR, fixed:
47 pF £5%; 200 V; N220
22 pF +5%; 500 V; NPO
470 pF +£20%; 500 V

16 pF 45%; 50 V; NPO
12 pF +5%; 50 V; NPO
100 pF +20%; 50 V

56 pF +10%; 50 V; NPO

NOTES:
I. Replacement diodes and transistors must be ordered

by Motorola part numbers for optimum performance,
Il, Order PK791 Kit for replacement,

3.3 pF +0.5 pF; 50 V; NPO Tl, Order PK792 Kit for replacement.

.01 uF 420%; 50 V; Y5F
PA METERING BOARD

16 pF £5%; 50 V; NPO
22 pF +5%; 50 V; NPO
16 pF +5%; 50 V (BLK)

25.5 pF +5%; 50 V (RED)
22 pF +5%; 50 V; NPO
5.1 pF £0.25 pF; 50 V
4,7 uF +20%; 35 V
28 pF £5%; 50 V (ORG)

DIODE: (SEE NOTE)
hot-carrier

COIL, RF:
choke; 10 uH

choke; GRAY

choke; PURPLE

TRANSISTOR: (SEE NOTE I)
NPN; type M9757
NPN; type M9736 (SEE NOTE I)
NPN; type M9737 (SEE NOTE II)

RESISTOR, fixed:
factory-selected
2.7K £5%; 1/4 W
22 410%; 1/4 W
15 1/8 W

SUPPRESSOR:
parasitic

Low Level Amplifier and Power Amplifier
Parts List
Motorola No.
9/29/78-UP

9-10

PEPS-21306-B

\CONTROLLED STAGE & PREDRIVER
TLN5658A Microstrip Kit **(406-420 MHz)
TLN5076A Microstrip Kit *

TTN6012A Microstrip Kit : : : :(450-512 MHz)
(450-512 MHz)

PL-1890-F

PA DRIVER MICROSTRIP KITS
(For items not listed here, refer to
PA COMPONENT KIT parts lists.)

75 W PA DRIVER
TLN5080A ** Microstrip kit (450-512 MHz) PL-1894-D

C551 thru 554 21-84736E32
or 21-84736E06 28 pF +5%; 50 V; P90

CAPACITOR, fixed:
27 pF +1 pF: 50 V; P120

TRANSISTOR: (SEE NOTE 1)
Q508 48-869741 NPN; type M9741

NON-REFERENCED ITEMS

1-80739B15 MICROSTRIP (input)
1-80739B16 MICROSTRIP (output)

100 W PA DRIVER
TLN5660A, Microstrip Kit
TLN5084A Microstrip Kit

**(406-420 MHz)
(450-512 MHz) PL-1898-C

TLN5659A Microstrip Kit «+

TLN5082A Microstrip Kit **(450-512 MHz)

TLE8202A Microstrip Kit **(450-470 MHz)

PA MICROSTRIP KITS
(For items not listed here, refer to

PA COMPONENT KIT parts lists)

25 WPA

45 W PA

75 WPA

PL -2009-E

PL-1896-E

C561 thru 576

Q509 thru 512

21-84736E32
lor 21-84736E06

48 -869740

CAPACITOR, fixed:
27 pF +1 pFy 50 V; P120
28 pF 45%; 50 V; P90
TRANSISTOR: (SEE NOTE 1)
NPN; type M9740

NON-REFERENCED ITEMS

1-80739B27
1-80739B28
1-80739B21
1-80739B22

MICROSTRIP (input; front)
MICROSTRIP (input; rear)
MICROSTRIP (output; front)
MICROSTRIP (output; rear)

TLE8203A Microstrip Kit **(470-512 MHz)

75 W PA
PL-1900-E

100 W PA
TLN5661A Microstrip kit **(406-420 MHz)

«*These kits cannot be ordered,
in the parts list.

Order the individual parts listed

REFERENCE MOTOROLA
PART NO. DESCRIPTIONSYMBOLDESCRIPTION

TLE8082A
TLE8091A
TLE8092A

25 & 45 W PA
"(45 W; 406-420 MHz)
«(45 W; 450-512 MHz)

PL-1907-G

75 W & 100 W PA Components Kits
TLE8102A **(75 W; 450-512 MHz)
TLE8111A
TLE8112A

LEGEND:
L = 406-420 MHz

REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.
REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.

REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION REFERENCE MOTOROLA

SYMBOL PART NO.

M= 450-470 MHz
H = 470-512 MHz

ANTENNA SWITCHING NETWORK
TFE6221A Antenna Switch Network (406-420 MHz)
TFE6223A Antenna Switch Network (450-470 MHz)
TFE6224A Antenna Switch Network (470-494 MHz)
TFE6225A Antenna Switch Network (494-512 MHz)
TFE6331A Antenna Switch Network (406-420 MHz}
TFE6333A Antenna Switch Network (450-470 MHz) PL-4484-O

TLN5088A Microstrip kit **(450-512 MHz) PL-1902-

CAPACITOR, fixed:
C561 thru 576 21-84736E32 27 pF +1 pF: 50 V; P120

lor 21-84736E06 28 pF £5%; 50 V; P90
TRANSISTOR: (SEE NOTE !)

Q510 thru 513 48-869741 NPN; type M9741

NON-REFERENCED ITEMS

MICROSTRIPS (406-420 MHz)
1-80754B05 input (front)
1-80754B07 input (rear)
1-80754B06 output (front)
1-80754B08 output (rear)

MICROSTRIPS (450-512 MHz)
1-80739B27 input (front)
1-80739B28 input (rear)
1-80739B29 output (front)
1-80739B30 output (rear)

& 100 WPAPA COMPONENTS KITS
NON-REFERENCED ITEMS

1-80754B10 HYBRIDAMPLIFIER (Class"A"
TLE8061A, TLE8071A only

1-80747B12 HYBRIDAMPLIFIER (Class "A"
TLE8063A, TLE8073A only

1-80739B02 HYBRIDAMPLIFIER (Class "A"
TLE8064A, TLE8065A,
TLE8074A and TLE8075A only

1-80754B11 HYBRIDAMPLIFIER (Class "'C"
TLE8061A, TLE8071A only

1-80739B49 HYBRIDAMPLIFIER (Class "'C"
TLE8063A, TLE8073A only

1-80739B54 HYBRIDAMPLIFIER (Class "'C"
TLE8064A, TLE8065A,
TLE8074A and TLE8075A only

1-80739B04 COMBINER NETWORK:
TLE8071A, TLE8073A,
TLE8074A and TLE8075A only

42-84495E01 PLASTIC HOLDER, microstrip
28-84227B01 CONNECTOR, male; phono type
76~84069B09 FERRITE BEAD: TLE8061A

and TLE8071A only
76-84069B01 FERRITE BEAD: TLE8063A,

TLE8064A, TLE8065A,
TLE8073A, TLE8074A and
TLE8075A

30-84117G01 CABLE, coaxial (solid)

: : : : 25 W)
REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.

: :REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.
: : : 100 W; 406-420 MHz)

: :
: : (100 W; 450-470 MHz)

NOTES:
I, For optimum performance replacement diodes and transistors

must be ordered by Motorola part numbers.

Il, Field service of K1001 not recommended, must be replaced
as a unit.

Ul. Field replacement of E1001, FL1001, P1002 and R1005 not
recommended, For replacement, order the entire unit.
Specify kit number and frequency range required.

HARDWARE KIT
For Standard Transmitter Radio Sets
TLN5096A/B (Carrier Squelch)
TLN4931A/B ("Private-Line")

Hardware Kit

For Wide-Spaced Transmitter Radio Sets
TLN5097A/B (Carrier Squelch)

CAPACITOR; fixed:
C525 21-84547A05 0.01 uF +5%; 50 V
C526, 528 21-821474 470 pF 20%; 500 V; coded

YEL-VIO-BRN
C527, 536 21-861219 1000 pF +100-0%; 500 V;

coded RED dot
C529 21-84736E31 56 pF +10%; 50 V (TLN5658A

and TLN5076A only)
21-84736E10 25.5 pF 45%; 50 V (TTN6012A

only)
23-82783B11 47 uF £20% 35 VC530, 533, 591

C531, 532, 534 21-84736E10 25.5 pF £1 pF; 50 V; P120
535,551,552 lor 21-84736E06 28 pF £5%; 50 V; P90
C537 21-84736E10 25.5 pF 45%; 50 V (TLN5658A

and TLN5076A only)
21-84736E31 56 pF £10%; 50 V (TTN6012A

only)
C584, 585 8-82905G15 0.015 uF £10%; 100 V
C587 21-848978 190 pF +3%; silver mica
C588 23-83214C20 10 uF; 20 V
C590 21-84366F02 16 pF 25%; 250 V
C592 21-859936 15 pF 45%; 500 V
C597 21-832501 0.01 uF +80-20%; 250 V

(TLN5658A & TLN5076A only)
21 -84873H26 56 pF +10%; 50 V (TTN6012A

C599 21-851846 8 pF £0.25 pF;NPO(TTN6012A)
COIL, RF:

L511,513 24-83977B02 choke; 2 1/2 turns through
ferrite core

L512, 514 24-84346A03 choke; 6 turns; sleeved

TRANSISTOR (NOTE 1)
Q505 48-869701 PNP; type M9701; does not

include 14-83575A01 insulator,
transistor mounting

Q506 48-869738 NPN; type M9738 (TLN5658A
and TLN5076A only)

48-869850 NPN; type M9850 (TTN6012A
only)

Q507 48-869739 NPN; type M9739 (TLN5658A
and TLN5076A only)

48-869851 NPN; type M9851 (TTN6012A
only)

RESISTOR, fixed:
R517 17-82291B2) 100 ohm +5%; 3 W
R518 17-82620B03 0.02 ohm £10%; 3 W
R521 6-5551 120 ohm +10%; 1/2 W
R522, 534 €-127802 1k £10%; 1/4 W
R541L 17-82991B40 1.5 45%; 5 W
R541M, H 17-82291B39 2.0 ohm +5%; 5 W
R542L NOT USED
R542M, H 6-869851 10 ohm +10%; 1/2 W

SOCKET, transistor:
9-83662A01XQ505 female; 2-contact

NON-REFERENCED ITEMS

MICROSTRIPS:
1-80754B01 input (TLN5658A only)
1-80739B05 input (TLN5076A only)
1-80769B98 input (TTN6012A only)
1-80754B02 output (TLN5658A only)
1-80739B06 output (TLN5076A only)
1-80769B99 output (TTN6012A only)
42-84470E01 MICROSTRIP HOLDER/

INSULATOR
42-84473E02 GROUND STRAP; 0. 358" wide
42-84473E03 GROUND STRAP: 0.250!" wide
76-84069B01 FERRITE BEAD

TLE8113A **(100 W; 470-512 MHz) PL-1910-H
CAPACITOR, fixed:

C543, 546, 21-861219 1000 pF +100-0%; 500 V; coded
548 RED dot
C544, 545, 23-82783B11 4.7 uF £20%; 35 V
547

21-84736E31C559, 577, 56 pF +10%; 50 V
598
0578,579 21-84547A05 0.01 uF +20%; 50 V
C580 thru 583 21-84736E07 5.1 pF +.25 pF; 50 V
C586 8-82905G15 0.015 uF £10%; 100 V
C593L, 594L 21-84494B29 10 pF 500 V
C593M, 594M 21-83107B07 6 pF £0.5 pF; 500 V
C595L, 596L 21-82877B11 10,5 pF £5%; 250 V
C595H, 596H 21-82187B11 1500 pF £10%; 100 V

COIL, rf choke:
L515,516,517 24-84346A03 6 turns; sleeved
L520M, 520H 24-83977B02 2-1/2 turns thru ferrite core
L520L, 24~ 83884G01 3-1/2 turns; coded RED
L521, 522 24-83884G01 3-1/2 turns; coded RED

CONNECTOR, plug: coaxial:
P501 28-84282D01 male; miniature type
P502 9-84886E01 female; right-angle; sub-

miniature bayonet type

RESISTOR, fixed:
R517 17-82291 B21 100-ohm £5%; 3 W
R519 6-84605E01 meter shunt; .008 £1%
R520 6-84606E01 meter shunt; .004 #1%
R523,525,527 6-5621 10 +10%; 1/2 W
528, 530, 531
535,536
R540 6-125D55 2,7 1/2 W
R541, 542 6-125D70 1 £5%: 1/2 W

LINE, RF transmission:
w50l 1-80748B40 includes P501 and 30-859004

CABLE, RF: coaxial; type
RG-188/U 4" length required

W502 1-80734B40 includes 30-82921H01
CABLE, RF; coaxial;
7" length required

W503 30-83693F01 consists of a 1/2" length of
solid rf coaxial cable,
processed

FILTER, parasitic suppressor
Z503, 504, 506, 51-84312R59 hybrid
507, 508, 509

NON-REFERENCED ITEMS

42-84470E01 MICROSTRIP HOLDER/INSU-
LATOR

42~84473E02 GROUND STRAP: 0. 385" wide
42~84473E03 GROUND STRAP.: 0. 250'' wide
76-84069B01 FERRITE BEAD
42-84473E01 GROUND STRAP
1-80734B37 BUSS BAR
42-84930G01 RETAINER, shield
14-84430G01 INSULATOR, mylar
7-84631E01 BRACKET, strain-relief

(For W502)

CAPACITOR, fixed:
C538, 439 21-821474 470 pF 420%; 500 V; coded

YEL-VIO-BRN
541 21-84211B03C540, 3500 pF +100-0%; 500 V @

85°C
C542 23-83210A22 660 uF +150-10%; 25 V
C543 21-861219 1000 pF +100-0%; 500 V;

coded RED dot
C544 23-82783Bl1 4,7 uF £20%; 35 V
C559, 598 21-84736E31 56 pF +10%; 50 V
C586 8-82905G15 -015 uF £10%; 100 V
C591 21-859211 47 pF 45%; 300 V
C593, 594 21-84494B29 10 pF 45%; 500 V

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE I)

CR502 48-82525G13 silicon

COIL, RF: choke:
L515 24-84346A03 6 turns; sleeved
L520 24-83977B02 2-1/2 turns thru ferrite core

CONNECTOR, plug: coaxial:
P501 28-84282D01 male; miniature type
P502 9-84886E01 female; right-angle; sub-

miniature bayonet type

RESISTOR, fixed:
R519 6-84605E01 meter shunt; .008 41%
R521 6-5551 120 £10%; 1/2 W
R522 6-10401C49 1k £10%; 1/4 W
R523 524 6-5621 10 1/2 W

LINE, RF transmission:
w501 1-80734B38 includes P501 and 30-859004

CABLE, RF: coaxial; type
RG-188/U; 4" length required

W502 1-80734B40 includes 30-82921H01 CABLE,
RF: coaxial; 7" length required

W503 30-83693F01 consists of a 1/2'' length of
solid rf coaxial cable,
processed

FILTER, parasitic suppressor
Z503, 504 51-84312B59 hybrid

NON-REFERENCED ITEMS

42-84470E01 MICROSTRIP HOLDER/
INSULATOR

42-84473E02 GROUND STRAP: 0. 385'' wide
42-84473E03 GROUND STRAP: 0, 250'' wide
76-84069B01 FERRITE BEAD
1-80734B37 BUSS BAR
42~84930G01 RETAINER, shield
14-84430G01 INSULATOR, mylar

CAPACITOR, fixed:
21-821474C1001, 1002, 470 pF +20%; 500 V (feedthru

1003 type)
C1004 NOT USED
C1005 21-82785H56 5 pF 40.5 pF; 850 V
©1006 21-82989E67 5.5 pF 4.25 pF; 500 V

21-82355B62C1007, 1008 1 pF +.25pF; 500 V
C1009, 1010, 19-84774E01 variable: 2,04 to 9.9 pF; 250 V
1011
C1012 thru NOT USED
1015

21-821474C1016, 1017 470 pF 420%; 500 V (feedthru
type)

DIODE: (SEE NOTE)
CR1001, 1002 48-84616A01 hot carrier

siliconCR1003, 1004 48-82392B12

CIRCULATOR:
E1001 (See Note ITI)

LOW PASS FILTER:
FL1001 (See Note III)

RELAY, reed:
K1001 1-80747B76 (See Note IT)

COIL, rf:
L1001, 1002 24-82723H04 0.29 uH

CONNECTOR, plug:
28-84884E02P1001 coaxial, male

P1002 (See Note II)
P1003 -2884282D01 phono, male

TRANSISTOR: (SEE NOTE 1)

Q1001 48-869640 NPN; type M9640

RESISTOR, fixed: +5%; 1/4 W:
unless otherwise stated

RIO01 6-124A03 12

R1002, 1003 NOT USED
R1004 6-124A49 Ik
R1005 (See Note III)

TLN5078A Microstrip Kit **(450-512 MHz) PL-1892-E

CAPACITOR, fixed:
C551 thru 554 21-84736E32 27 pF +1 pF; 50 V; P120

lor 21-84736E06 28 pF £5%; 50 V; P90
C560 21-84547A05 50 V

21-84736E31C598 56 pF; £10%; 50 V

TRANSISTOR: (SEE NOTE I)
C508 48-869741 NPN; type M9741

NON-REFERENCED ITEMS

1-80739B15 MICROSTRI P (input)
1-80739B35 MICROS P (output)

Ol uF +20%;

:

CAPACITOR, fixed:
C551 thru 21-84736E32 27 pF +5%; 50 V; P90
558

TRANSISTOR: (SEE NOTE I)
Q508, 509 48-869755 NPN; type M9755

NON-REFERENCED ITEMS

MICROSTRIPS
1-80754B03 input (406-420 MHz)
1-80754B09 output (406-420 MHz)
1-80739B11 input (450-512 MHz)
1-80739B13 output (450-512 MHz)

: (406-420 MHz)
only)

CAPACITOR, fixed:
C551-554, 556 21-84736E32 27 pF +1 pF; 50 V; Pi20
557 or21-84736E06 28 pF 45%; 50 V; P90

21-84547A05C560 uF £20%; 50 V

TRANSISTOR: (SEE NOTE I)
@Q508, 509 48-869755 NPN; type M9755

NON-REFERENCED ITEMS

MICROSTRIPS
1-80754B03 input (406-420 MHz)
1-80754B04 output (406-420 MHz)
1-80739B11 input (450-512 MHz)
1-80739B12 output (450-412 MHz)

£10%;

PL-3129-O

RESISTOR, fixed:
R515 17-82350A12 0.08 410%; W
R516 6-128 682 390k #10%; 1/4 W

NON-REFERENCED ITEM

1-80734B64 PA METERING BOARD AS
ASSEMBLY: includes J501,
R515, R516 :

:

:+10

TLN4932A/B (''Private-Line") PL-1883-A
CAPACITOR, fixed:

C561 thru 576 21-84736E32 27 pF £5%; 50 V; P90

TRANSISTOR: (SEE NOTE
Q509 thru 512 48 -869755 NPN; type 019755

NON-REFERENCED ITEMS

1-80739B27 MICROSTRIP (input; front)
1-80739B28 MICROSTRIP (input; rear)
1-80739B29 MICROSTRIP (output; front)
1-80739B30 MICROSTRIP (output; rear)

CONNECTOR, plug: male;
coaxial;

P400 28-82365D03 right angle; miniature type
P103 28-84282D01 miniature type

LINE, RF transmission:
Wiol 1-80734B58 includes P400, P103 and

30-83794C01 CABLE RF:
coaxial; 11" length req'd
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CAPACITOR f xed
unle otherw se tated

C601 th u 606 21 82610C04 36 pF +55 200 V N220
C607 21 82372C04 05 uF +80 20° 25 V

21 82610004 200 V N220C608 609 610 36 pF +5
Céll 23 82783B10 1 uF +209 50 V
cel2 21 82610C04 36 pF +5% 200 V N220
C613 23 83214C04 l uF +209 15V
Cél4 hru 623 21 82610C04 36 pF +5 200 V N220
C624 8 82905G30 luF +1097 50

SEM CONDUCTOR DEVICE
d ode (SEE NOTE I

CR601 48 83654H01 silicon
CR602 48 83696E04 slcon Zener type 9 1V +5%
CR603 48 84616A01 slcon hot carr er ype
CR604 48 869777 slcon controlled type anode

gated type M9777
CR605 606 607 48 82392B18 sl con

s conCR608 48 82392B03
CR609 48 82466H 8 icon

INTEGRATED CIRCUIT
(SEE NOTE 1

1c601 3 84320A02
CONNECTOR e epa le

J601 9 84207B01 female 7 con ac

TRANS STOR (SEE NOTEI
Q601 48 86964) PNP type M964]
Q602 48 869570 NPN type M9570

RES STOR f xed +100% 1/4 w
unle otherw e tated

R601 129860 56
R602 129984 680 +5
R603 127802 1k
R604 129230 12k
R605 128902 47k
R606 129225 10k
R607 18 83083G20 var able 50k +30
R608 6 127802 1k
R609 18 83083G14 var abe 1k +30%
R610 6 129232 3 9k
R6]1 124439 390 +5

680 +5R612 129984
R613 131527 47k 1597
R614 129886 27k +5%

R615 129805 1k +597
R616 129804 2 2k 4597
R617 129805 lk 4597
R618 128686 8 2k
R619 131527 47k +59

128686 8 2kR620
R621 127807 33k
R622 128685 22k
R623 128682 390k
R624 6 124C8l 22k 41097 1/4W
R625 6 124C91 56k + 097 /4W

THERMISTOR
RT601 6 82462003 194k £2097 @25 Sk 45"

@80 C)
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CAPACITOR f xed
unle otherw se tated

C601 th u 606 21 82610C04 36 pF +55 200 V N220
C607 21 82372C04 05 uF +80 20° 25 V

21 82610004 200 V N220C608 609 610 36 pF +5
Céll 23 82783B10 1 uF +209 50 V
cel2 21 82610C04 36 pF +5% 200 V N220
C613 23 83214C04 l uF +209 15V
Cél4 hru 623 21 82610C04 36 pF +5 200 V N220
C624 8 82905G30 luF +1097 50

SEM CONDUCTOR DEVICE
d ode (SEE NOTE I

CR601 48 83654H01 silicon
CR602 48 83696E04 slcon Zener type 9 1V +5%
CR603 48 84616A01 slcon hot carr er ype
CR604 48 869777 slcon controlled type anode

gated type M9777
CR605 606 607 48 82392B18 sl con

s conCR608 48 82392B03
CR609 48 82466H 8 icon

INTEGRATED CIRCUIT
(SEE NOTE 1

1c601 3 84320A02
CONNECTOR e epa le

J601 9 84207B01 female 7 con ac

TRANS STOR (SEE NOTEI
Q601 48 86964) PNP type M964]
Q602 48 869570 NPN type M9570

RES STOR f xed +100% 1/4 w
unle otherw e tated

R601 129860 56
R602 129984 680 +5
R603 127802 1k
R604 129230 12k
R605 128902 47k
R606 129225 10k
R607 18 83083G20 var able 50k +30
R608 6 127802 1k
R609 18 83083G14 var abe 1k +30%
R610 6 129232 3 9k
R6]1 124439 390 +5

680 +5R612 129984
R613 131527 47k 1597
R614 129886 27k +5%

R615 129805 1k +597
R616 129804 2 2k 4597
R617 129805 lk 4597
R618 128686 8 2k
R619 131527 47k +59

128686 8 2kR620
R621 127807 33k
R622 128685 22k
R623 128682 390k
R624 6 124C8l 22k 41097 1/4W
R625 6 124C91 56k + 097 /4W

THERMISTOR
RT601 6 82462003 194k £2097 @25 Sk 45"

@80 C)
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"PL" ENCODER
TLN5731A& TLN5732A PL Encoder Board PL-3327-A

"Vibrasender" Resonant Reed PL-5260-O

FILTERED A+
J401-5

DELAYED KEYED
FILTERED A+
J401-4

GROUND
J401-7

A J401-3

KEYED FILTERED
At 0401-2

"PL TONE TO
EXCITER J401-6

1. TROUBLESHOOTING

1.1 Ifno deviation is measured in the performance tests, the
trouble may-lie in the tone oscillator or tone output

circuit. The trouble may be isolated by the following steps.

Step 1. Check 9.6-volt input to encoder.

Step 2. Check ac signal voltage at collector of Q701.

Step 3. If signal is present, check Q704.

Step 4. If no signal is present any component in the
oscillator loop could cause the trouble. Check the ''Vibra-
sender'' resonant reed in the SLN6221A 'Private-Line'' Tone
Generator.

Step 5. If the tone generator does not produce an output
signal, the reed may be defective Check it by substituting
another ''Vibrasender'' reed in its place, or by using tt
another encoder circust

Step 6. If the reed is good, replace it in the encoder and
make dc voltage measurements in the tone oscillator circuit to
locate the defective component.

1.2 If low deviation is measured, check ac signal voltages
and compare them with those given on the schematic

diagram to find the source of trouble.

1.3. If deviation is normal, but your calls are not being
received, check the frequency of the PL encoder tone. If

the tone is off-frequency, replace the ''Vibrasender''
resonant reed.

1.4 If squelch-tail noise bursts are heard by all listening
receivers, check de voltages of Q703 and Q706 in keyed

and unkeyed conditions.

1.5 Ifthe transmitter cannot be keyed, and the trouble has
been isolated to the PL encoder board, measure dc

voltages in Q705 and Q707 stages.

1.6 If too much tone deviation is measured, check feedback
amplifier Q708.

"PL" ENCODER

701. ALL AC VOLTAGE MEASUREMENTS ARE RMS VALUES.
ALL AC VOLTAGES ARE SINUSOIDAL EXCEPT Q708
EMITTER. METER READING DEPENDENT UPON METER
RESPONSE TO NON-SINUSOIDAL WAVE.

702. DC VOLTAGE MEASUREMENTS IN Q705, 0706 AND Q707
STAGES TAKEN WITH RESPECT TOA VOLTAGES FOR
ALL OTHER STAGES TAKEN WITH RESPECT TO CHASSIS
GROUND ALL DC VOLTAGES MAY BE MEASURED WITH
20 000 OHM PER VOLTMETER OR HIGH IMPEDANCE DC
VOLTMETER (11 MEGOHM) EXCEPT BASE OF 0704 WHICH
CAN ONLY BE MEASURED WiTn A niGh IMPEDANCE METER.

703 UNLESS OTHERWISE STATED: CAPACITOR VALUES ARE
IN PICOFARADS. RESISTOR VALUES ARE IN OHMS

704. PIN 701 IS USED ONLY FOR CERTAIN OPTIONAL EQUIP-
MENT.

EPS-7051-A

"PRIVATE-LINE" ENCODER
("PRIVATE LINE" MODELS ONLY)

TLN5731A AND TLN5732A-1

NOTE C706 OMITTED ON TLNS73{A USED IN DIGITAL VOICE PROTECTION APPLICATIONS AND TLN5732A

CONTINUOUS
040-1 REGULATED

+96V
r

OSCILLOSCOPE WAVEFORMS MEASURED

G
RO

U
N
D

UNDER FOLLOWING CONDITIONS:

1

2

3
4 ALL WAVEFORMS MEASURED iN

WAVEFORMS SHOWN USING 100-Hz
*VIBRASENDER" RESONANT REED.
VERTICAL SENSITIVITY SHOWN
UNDER EACH WAVEFORM.
HORIZONTAL DEFLECTION = 5 msec/DIV

RESPECT TO CHASSIS GROUND

SHOWN

€7ae
-RESOMANT REED

NOTE -

C706 OMITTED ON TLN5731A USED IN DC DVP
APPLICATIONS AND TLN5732A

EPS-6260-B

SOLDER SIDE @ BD-CEPS-16798-0
COMPONENT SIDE

@

50 mV/DIV.

TONE "PRIVATE-LINE" ENCODER
REFERENCE MOTOROLA
SYMBOL PART NO DESCRIPTION REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.

FROM SOLDER SIDE
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50 mV/DIV.

MODELS TLN5731A
AND TLN5732AKLN6210A See FOREWORD section of this

manual for ordering information.

NOTE: When ordering crystal
units, specify carrier
frequency, crystal
frequency and crystal
type number.

FUNCTION

The PL encoder generates a continuous subaudible tone each
time the transmitter 1s keyed A delayed turn off circuit holds
the transmitter keyed after the P-T-T is released for 150 mS so
that a reverse burst tone can be transmitted. The reverse
burst quick-kills the PL decoder to prevent squelch tails. Tone
output is app!'ed to the transmitter exciter.

68P81030E73-B
4/15/78-UP
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CAPACITOR, fixed: uF; +10%;
50 V; unless otherwise stated

c70l 23-84762H09 15 +20%, 20 V
C702 21-82187B23 820 pF; 500 V
C703 8-82905G32 0,22
C704 8+82905G32 0.22
C705 8-83813H08 022
C706 NOT USED
C707 23-84762H08 3.9 uF 420%; 15 V
C708 23-83214C26 15; 25 V
C709 21-82372C04 - 05; +80-20%; 25 V
C710 23-84762H08 3.9 uF £20%; 15 V

SEMICONDUCTOR DEVICE,
diode (SEE NOTE J}

CR701 48-83654H01 silicon
CR702 48-83654H01 silicon
CR703 48-83654H01 silicon

CONNECTOR, receptacle:
J401 consists of 7 female contact

terminals (Part No.9-33011H01)
mounted on edge of circuit board

'VIBRASENDER" RESONANT
REED:

E701 TLN6824A "plug-in" unit

TRANSISTOR: (SEE NOTE)
Q701, 702 48-869642 NPN. type M9642

48-869643 PNP; M9643Q703 type
Q704, 705 48-869642 NPN; type M9642
Q706 48-869643 PNP, M9643type
Q707 48-869328 PNP; type M9328
Q708 48-869642 NPN, type M9642
Q709 48-869643 PNP; type M9643
Q710 48-869653 FET, type M9653

RESISTOR, fixed: £5%,1/4 W1,
unless otherwise stated

R701 6-129668 10k
R702 6-129669 4. 7k
R703, 706 6-129708 1. 2k
R704 6-124A05 15

470R705 6-129709
R707 6-124A05 15
R708 6-124A63 3. 9k
R709 6-129230 12k £10%
R710 6-129667 22k
R711 6-124A95 82k
R712 6-124A89 47k
R713 33k6-129526
R714 6-129752 270 +10%
R715 6-129669 4. 7k
R716 6-124C57 2.2k £10%
R717 6-124C49 1k £10%
R718 6-124A53 1. 5k
R719 6-129236 15k

12kR720 6-129887
R721 6-125A05 lk, 1/2 W
R722 6-129984 680
R723 6-129681 1. 5k
R724 6-124C57 2.2k +10%
R725 6-127806 27k £10%
R726 6-128902 47k £10%

220kR727 6-129147
R728 6-129147 220k

NON-REFERENCED ITEMS
42-84116B02 CLAMP & SOCKET ASSY.
42-84284B01 RETAINER: 2 used
3-139506 SCREW, tapping: 4-40 x 5/16";

2 used
5-84500B03 EYELET, special: 2 used

: :

18713

:
:R720

7

:
Q710 63

:+

: : :

+

R715
RZ

:R706
: :

: :
: :

: :
: : :

:
:

:
:

:
: :

:15

67

OELAY "PL" SWITCH EMITTER "PLY TONE INSTANT - ON DIFFERENTIALDELASWITCH
GENERATOR KEYING SWITCH GATE FOLLOWER GATE TONE GATE AMPLIFIER

4 9VDC UNKEYEDcrro2 R726 9 5VC KEYED #9.6VOC
+

47k R706 R703 R704R724 R723 c7os
13.4V0C UNKEYED

R709
42k 12k 4OK2 2k 1.5k 'Sur (24V0C IN POSITIVE 12k

13.41106 "pL"
R720 R718 GND OPERATION

R714 INHIBIT Q70313, 4VDC 42k 45k O.1VOC KEYED Q709 270 P701UNKEYED arog ft3 4VDC M9643
M9643, 1 VA:

OVDC UNKEYED Q704 § 6VDC UNKEYEDM9643 CR703 O.7VOE KEYED M9642 R7HI €703 5.9VDC KEYED
82k 0.22uF tVAC

R725 068 UF R7IO 5.8VDCNOTER7I9 27k c7os15k 22k c704"osuF 680 R72i
RTA? 9 SV ZNKE YED 4 2v0C To.22uF8.9V KEYED Q7io Q702 Q704

UNKEYED ik R7I2
M9653 ms642 M9642 2.5mVAC

13.3VOC C7IO R727 JL7VDC
R715KEYED C707 47k R708

220k 39k
3.9uF 3.9uF

22k R728 R704 R702
220k 15 22mVAC

Q708 QF8OMVAC
¢ VAC S00mvVAC R705 ZeR70iovoc F.1VOC+701

5.9VDC KEYED
3 (SuF

"VIBRASENDER™c702 9OmVALREGULATED REED
+9.6V ovoc D

R713. 820pF
33k FEEDBACK @ J704

AMPLIFIER >

EEPS-17284- 8

TURN-OFF SWITCH

53

12 7VDC Q705
M9642

2
KEYED
Q707 VW 28VDC Ny .5 V/DIV. .2 V/DIV

R722 .3VDC
M93,28

C709

4k 022uF
ovoc

4.7k
R707

15
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"PL" ENCODER
TLN5731A& TLN5732A PL Encoder Board PL-3327-A

"Vibrasender" Resonant Reed PL-5260-O

FILTERED A+
J401-5

DELAYED KEYED
FILTERED A+
J401-4

GROUND
J401-7

A J401-3

KEYED FILTERED
At 0401-2

"PL TONE TO
EXCITER J401-6

1. TROUBLESHOOTING

1.1 Ifno deviation is measured in the performance tests, the
trouble may-lie in the tone oscillator or tone output

circuit. The trouble may be isolated by the following steps.

Step 1. Check 9.6-volt input to encoder.

Step 2. Check ac signal voltage at collector of Q701.

Step 3. If signal is present, check Q704.

Step 4. If no signal is present any component in the
oscillator loop could cause the trouble. Check the ''Vibra-
sender'' resonant reed in the SLN6221A 'Private-Line'' Tone
Generator.

Step 5. If the tone generator does not produce an output
signal, the reed may be defective Check it by substituting
another ''Vibrasender'' reed in its place, or by using tt
another encoder circust

Step 6. If the reed is good, replace it in the encoder and
make dc voltage measurements in the tone oscillator circuit to
locate the defective component.

1.2 If low deviation is measured, check ac signal voltages
and compare them with those given on the schematic

diagram to find the source of trouble.

1.3. If deviation is normal, but your calls are not being
received, check the frequency of the PL encoder tone. If

the tone is off-frequency, replace the ''Vibrasender''
resonant reed.

1.4 If squelch-tail noise bursts are heard by all listening
receivers, check de voltages of Q703 and Q706 in keyed

and unkeyed conditions.

1.5 Ifthe transmitter cannot be keyed, and the trouble has
been isolated to the PL encoder board, measure dc

voltages in Q705 and Q707 stages.

1.6 If too much tone deviation is measured, check feedback
amplifier Q708.

"PL" ENCODER

701. ALL AC VOLTAGE MEASUREMENTS ARE RMS VALUES.
ALL AC VOLTAGES ARE SINUSOIDAL EXCEPT Q708
EMITTER. METER READING DEPENDENT UPON METER
RESPONSE TO NON-SINUSOIDAL WAVE.

702. DC VOLTAGE MEASUREMENTS IN Q705, 0706 AND Q707
STAGES TAKEN WITH RESPECT TOA VOLTAGES FOR
ALL OTHER STAGES TAKEN WITH RESPECT TO CHASSIS
GROUND ALL DC VOLTAGES MAY BE MEASURED WITH
20 000 OHM PER VOLTMETER OR HIGH IMPEDANCE DC
VOLTMETER (11 MEGOHM) EXCEPT BASE OF 0704 WHICH
CAN ONLY BE MEASURED WiTn A niGh IMPEDANCE METER.

703 UNLESS OTHERWISE STATED: CAPACITOR VALUES ARE
IN PICOFARADS. RESISTOR VALUES ARE IN OHMS

704. PIN 701 IS USED ONLY FOR CERTAIN OPTIONAL EQUIP-
MENT.

EPS-7051-A

"PRIVATE-LINE" ENCODER
("PRIVATE LINE" MODELS ONLY)

TLN5731A AND TLN5732A-1

NOTE C706 OMITTED ON TLNS73{A USED IN DIGITAL VOICE PROTECTION APPLICATIONS AND TLN5732A

CONTINUOUS
040-1 REGULATED

+96V
r

OSCILLOSCOPE WAVEFORMS MEASURED

G
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U
N
D

UNDER FOLLOWING CONDITIONS:

1

2

3
4 ALL WAVEFORMS MEASURED iN

WAVEFORMS SHOWN USING 100-Hz
*VIBRASENDER" RESONANT REED.
VERTICAL SENSITIVITY SHOWN
UNDER EACH WAVEFORM.
HORIZONTAL DEFLECTION = 5 msec/DIV

RESPECT TO CHASSIS GROUND

SHOWN

€7ae
-RESOMANT REED

NOTE -

C706 OMITTED ON TLN5731A USED IN DC DVP
APPLICATIONS AND TLN5732A

EPS-6260-B

SOLDER SIDE @ BD-CEPS-16798-0
COMPONENT SIDE

@

50 mV/DIV.

TONE "PRIVATE-LINE" ENCODER
REFERENCE MOTOROLA
SYMBOL PART NO DESCRIPTION REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.
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"PL" ENCODER WAVEFORMS

@

50 mV/DIV.

MODELS TLN5731A
AND TLN5732AKLN6210A See FOREWORD section of this

manual for ordering information.

NOTE: When ordering crystal
units, specify carrier
frequency, crystal
frequency and crystal
type number.

FUNCTION

The PL encoder generates a continuous subaudible tone each
time the transmitter 1s keyed A delayed turn off circuit holds
the transmitter keyed after the P-T-T is released for 150 mS so
that a reverse burst tone can be transmitted. The reverse
burst quick-kills the PL decoder to prevent squelch tails. Tone
output is app!'ed to the transmitter exciter.

68P81030E73-B
4/15/78-UP
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CAPACITOR, fixed: uF; +10%;
50 V; unless otherwise stated

c70l 23-84762H09 15 +20%, 20 V
C702 21-82187B23 820 pF; 500 V
C703 8-82905G32 0,22
C704 8+82905G32 0.22
C705 8-83813H08 022
C706 NOT USED
C707 23-84762H08 3.9 uF 420%; 15 V
C708 23-83214C26 15; 25 V
C709 21-82372C04 - 05; +80-20%; 25 V
C710 23-84762H08 3.9 uF £20%; 15 V

SEMICONDUCTOR DEVICE,
diode (SEE NOTE J}

CR701 48-83654H01 silicon
CR702 48-83654H01 silicon
CR703 48-83654H01 silicon

CONNECTOR, receptacle:
J401 consists of 7 female contact

terminals (Part No.9-33011H01)
mounted on edge of circuit board

'VIBRASENDER" RESONANT
REED:

E701 TLN6824A "plug-in" unit

TRANSISTOR: (SEE NOTE)
Q701, 702 48-869642 NPN. type M9642

48-869643 PNP; M9643Q703 type
Q704, 705 48-869642 NPN; type M9642
Q706 48-869643 PNP, M9643type
Q707 48-869328 PNP; type M9328
Q708 48-869642 NPN, type M9642
Q709 48-869643 PNP; type M9643
Q710 48-869653 FET, type M9653

RESISTOR, fixed: £5%,1/4 W1,
unless otherwise stated

R701 6-129668 10k
R702 6-129669 4. 7k
R703, 706 6-129708 1. 2k
R704 6-124A05 15

470R705 6-129709
R707 6-124A05 15
R708 6-124A63 3. 9k
R709 6-129230 12k £10%
R710 6-129667 22k
R711 6-124A95 82k
R712 6-124A89 47k
R713 33k6-129526
R714 6-129752 270 +10%
R715 6-129669 4. 7k
R716 6-124C57 2.2k £10%
R717 6-124C49 1k £10%
R718 6-124A53 1. 5k
R719 6-129236 15k

12kR720 6-129887
R721 6-125A05 lk, 1/2 W
R722 6-129984 680
R723 6-129681 1. 5k
R724 6-124C57 2.2k +10%
R725 6-127806 27k £10%
R726 6-128902 47k £10%

220kR727 6-129147
R728 6-129147 220k

NON-REFERENCED ITEMS
42-84116B02 CLAMP & SOCKET ASSY.
42-84284B01 RETAINER: 2 used
3-139506 SCREW, tapping: 4-40 x 5/16";

2 used
5-84500B03 EYELET, special: 2 used
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OELAY "PL" SWITCH EMITTER "PLY TONE INSTANT - ON DIFFERENTIALDELASWITCH
GENERATOR KEYING SWITCH GATE FOLLOWER GATE TONE GATE AMPLIFIER

4 9VDC UNKEYEDcrro2 R726 9 5VC KEYED #9.6VOC
+

47k R706 R703 R704R724 R723 c7os
13.4V0C UNKEYED

R709
42k 12k 4OK2 2k 1.5k 'Sur (24V0C IN POSITIVE 12k

13.41106 "pL"
R720 R718 GND OPERATION

R714 INHIBIT Q70313, 4VDC 42k 45k O.1VOC KEYED Q709 270 P701UNKEYED arog ft3 4VDC M9643
M9643, 1 VA:

OVDC UNKEYED Q704 § 6VDC UNKEYEDM9643 CR703 O.7VOE KEYED M9642 R7HI €703 5.9VDC KEYED
82k 0.22uF tVAC

R725 068 UF R7IO 5.8VDCNOTER7I9 27k c7os15k 22k c704"osuF 680 R72i
RTA? 9 SV ZNKE YED 4 2v0C To.22uF8.9V KEYED Q7io Q702 Q704

UNKEYED ik R7I2
M9653 ms642 M9642 2.5mVAC

13.3VOC C7IO R727 JL7VDC
R715KEYED C707 47k R708

220k 39k
3.9uF 3.9uF

22k R728 R704 R702
220k 15 22mVAC

Q708 QF8OMVAC
¢ VAC S00mvVAC R705 ZeR70iovoc F.1VOC+701

5.9VDC KEYED
3 (SuF

"VIBRASENDER™c702 9OmVALREGULATED REED
+9.6V ovoc D

R713. 820pF
33k FEEDBACK @ J704

AMPLIFIER >

EEPS-17284- 8

TURN-OFF SWITCH
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12 7VDC Q705
M9642

2
KEYED
Q707 VW 28VDC Ny .5 V/DIV. .2 V/DIV

R722 .3VDC
M93,28

C709

4k 022uF
ovoc

4.7k
R707

15
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ELECTRICAL PARTS LIST

IMPORTANT
USE ONLY THE FOLLOWING MOTOROLA

PART NUMBERS WHEN ORDER NG
REPLACEMENT PARTS

TLN4294A nd
TLN4294B Pr vate Lne Decoder PL 863 H

CAPACITOR fxed uF +109
50 V unless otherw se stated

c80l 21D82187B38 270 pF
C802 8D82905G32 0 22
C803 8D82905G08 033 100 V
C804 21 82187B39 470 pF 500 V
C805 8D83813H06 01 100V

> C806 8D82905G04 068 100 V
C807 8D82905G01 01
C808 8D82905G04 068 100 V
C809 8D82905G04 068 COV
C810 8D82905G02 022
c8ll 8D92095G04 068 100 V
C812 23D83214C02 5 12097 25 V
C813 8D82905G31 0 15
C8l4 8D82905G08 033 100 V
C815 8D82905G02 022
C816 8D82905G30 01
C817 8D82905G30 01
C818 21 83406D5 3 pF £0 25 pF 500 V

SEMICONDUCTOR DEVICE
dode (SEE NOTEI

CR801 48C83654H01 sl con
CR802 48C83654HOl s licon

COIL RF choke

TRANSISTOR SEE NOTE I

Q801 thru 805 48R869642 NPN M9642
or 48R869570 NPN M9570

Q806 48R869643 PNP M9643
or 48R869571 PNP M9571

Q807 48R869642 NPN M9642
or 48R869570 NPN M9570

RESISTOR fxed #57 1/4 W
unle s otherw se stated

R801 6S128689 2 2K +10"
R802 65128687 6 8K +10"
R803 6 124A63 3 9K
R804 65129225 10K #107
R805 65129225 10K +109
R806 68131527 47K
R807 6S 29709 470
R808 65 29667 22K
R809 65131527 47K
R810 65129709 470
R8ll 65129667 22K
R812 6S 29225 10K + 09
R813 6 124A66 5 1K
R8 4 65129431 180
R815 6$129669 47K
R816 6S124A97 100K
R817 65129984 680
R818 6S 29753 100 +107
R819 65129669 4 7K
R820 6S124A97 00K
R821 65131527 47K
R822 65129804 2 2K
R823 6S124A13 33
R824 65129225 10k +16/
R825 65128689 2 2K #107

NON REFERENCED ITEMS
42 84116B01

3 139506

5 84500B03
42 84284B01

CLAMP & SOCKET ASSY
V brasponder

SCREW tappng 4 40x 5/16
2 used
EYELET specal 2 used
RETAINER 2u ed

1 TROUBLESHOOTING

11 TESTINGTHE VIBRASPONDER
RESONANT REED

One of the first tests should be a check of the
Vibrasponder resonant reed Inject a 340 millivolt

rms PL tone of the proper frequency directly to the
primary of the reed Use an oscilloscope or ac voltmeter
to check the output across the secondary of the reed
Approximately 75 millivolts rms should be measured

12 DECODER TESTING

Step 1 To test the decoder inject a 1000 microvolt
carrier signal into the receiver Adjust PL modulation
for 60 millivolts rms tone signal at the input to the
decoder (test point 1 on the schematic diagram and cir
cuit board detail) If the PL tone 1s injected directly into
the decoder for testing an unmodulated rf carrer signal
should be injected into the receiver to quiet the receiver
noise Otherwise noise and PL tone will both be present
and will produce erroneous readings

Step 2. With 60 millivolts PL tone input measure sig
nal and dc voltages at various points in the decoder to
isolate the trouble Typical values for a normally
operating decoder are given on the schematic diagram
Some waveforms are not sinusoidal and should be
measured with an oscilloscope Most ac voltmeters are
calibrated to read accurately only for sinusoidal signals

Step 3 If under normal operating conditions the PL
tones are heard with the speaker audio the high pass
filter on the decoder board should be checked
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C817 8D82905G30 01
C818 21 83406D5 3 pF £0 25 pF 500 V

SEMICONDUCTOR DEVICE
dode (SEE NOTEI

CR801 48C83654H01 sl con
CR802 48C83654HOl s licon

COIL RF choke

TRANSISTOR SEE NOTE I

Q801 thru 805 48R869642 NPN M9642
or 48R869570 NPN M9570

Q806 48R869643 PNP M9643
or 48R869571 PNP M9571

Q807 48R869642 NPN M9642
or 48R869570 NPN M9570

RESISTOR fxed #57 1/4 W
unle s otherw se stated

R801 6S128689 2 2K +10"
R802 65128687 6 8K +10"
R803 6 124A63 3 9K
R804 65129225 10K #107
R805 65129225 10K +109
R806 68131527 47K
R807 6S 29709 470
R808 65 29667 22K
R809 65131527 47K
R810 65129709 470
R8ll 65129667 22K
R812 6S 29225 10K + 09
R813 6 124A66 5 1K
R8 4 65129431 180
R815 6$129669 47K
R816 6S124A97 100K
R817 65129984 680
R818 6S 29753 100 +107
R819 65129669 4 7K
R820 6S124A97 00K
R821 65131527 47K
R822 65129804 2 2K
R823 6S124A13 33
R824 65129225 10k +16/
R825 65128689 2 2K #107

NON REFERENCED ITEMS
42 84116B01

3 139506

5 84500B03
42 84284B01

CLAMP & SOCKET ASSY
V brasponder

SCREW tappng 4 40x 5/16
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EYELET specal 2 used
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1 TROUBLESHOOTING

11 TESTINGTHE VIBRASPONDER
RESONANT REED

One of the first tests should be a check of the
Vibrasponder resonant reed Inject a 340 millivolt

rms PL tone of the proper frequency directly to the
primary of the reed Use an oscilloscope or ac voltmeter
to check the output across the secondary of the reed
Approximately 75 millivolts rms should be measured

12 DECODER TESTING

Step 1 To test the decoder inject a 1000 microvolt
carrier signal into the receiver Adjust PL modulation
for 60 millivolts rms tone signal at the input to the
decoder (test point 1 on the schematic diagram and cir
cuit board detail) If the PL tone 1s injected directly into
the decoder for testing an unmodulated rf carrer signal
should be injected into the receiver to quiet the receiver
noise Otherwise noise and PL tone will both be present
and will produce erroneous readings

Step 2. With 60 millivolts PL tone input measure sig
nal and dc voltages at various points in the decoder to
isolate the trouble Typical values for a normally
operating decoder are given on the schematic diagram
Some waveforms are not sinusoidal and should be
measured with an oscilloscope Most ac voltmeters are
calibrated to read accurately only for sinusoidal signals

Step 3 If under normal operating conditions the PL
tones are heard with the speaker audio the high pass
filter on the decoder board should be checked
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"DIGITAL PRIVATE-LINE'' ENCODER

SIMPLEX OPERATION

MODELS TLN5723A, TLN5724A, TLN5726A

1. TROUBLESHOOTING

1.1. RECOMMENDED TEST EQUIPMENT

1. Motorola Model SLN6413A ''Digital Private-Line"'
Test Set--used to encode and decode a "'Digital
Private-Line'' code for test purposes.

2. Motorola Solid-State AC Voltmeter--used for tone
level measurement.

3. General purpose oscilloscope--used to observe
waveforms.

4. Motorola Solid-Stage DC Multimeter or Digital
Voltmeter--used for dc voltage measurements.

1.2 PROCEDURES

Before you begin troubleshooting, inspect the encoder
board and transmitter exciter board for visible defects. If any
defects are found, correct them and check the encoder
performance again. If the encoder performance is still
unsatisfactory, use the following troubleshooting chart to help
you isolate the defective circuit and component.

2. TLN6332A CODE DISABLE PLUG

The TLN6332A Code Disable Plug Kit is plugged into
J701 and J702 to disable code while setting the carrier
frequency. The assembly is non-repairable; order by model
number.

68P81030E71-A
(Sheet 1 of 2)
2/15/77-UP

DIGITAL "PRIVATE-LINE" ENCODER BOARD TROUBLESHOOTING CHART REFERENCE MOTOROLA
PART NO. DESCRIPTIONSYMBOL

PARTS LIST
"DIGITAL PRIVATE-LINE" SIMPLEX ENCODER BOARD
TLN5723A (25-50 MHz)
TLN5724A (132-174 MHz)
TLN5726A (406-512 MHz, 806-866 MHz) PL-3413-B

NOTE:
Replacement diodes and transistors must be ordered by
Motorola part number for optimum performance.

SYMPTOM PROBABLE CAUSES ACTION
INo delayed keyed A+ to 1. No keyed At to encoder board Check K901 (lst PTT relay) oper-
exciter board. (pin 2). ation on control board,

2. Malfunction in delayed keyed Check delayed turn-off switch, delay
A+ generation circuitry. generator and keying switch oper-

ation on encoder board,
Delayed keyed A+ re- Malfunction in delayed keyed A+ Check C710. Then check delay

circuits.mains high less than generator circuit.
160 msec or longer
than 220 msec after
unke ying.
Delayed xmit code 1. A- not present at Q706 Check for keyed A+ at pin 2. Then
enable (pin 7) remains collector. check operation of keying switch
low when radio keyed. Q706.

2. Code enable switch Q705 is Check for +9.6 V at Q705 emitter,
inoperative. Then check Q705 and C708,

C708 is bad,Delayed xmit code enable Replace C708,
(pin 7) goes high less
than 20 msec or longer
than 40 msec after key-
ing.
No output on xmit code 1, No input to encoder board pin 6 On decoder board, check U801-5 for
out (pin 10), keyed or from decoder board. code signal. Check for 6,0 V dc at

U801-24,unkeyed. If 6.0 V de is present,
check 50 kHz clock for proper oper-
ation (U801-4), If clock is ok,
replace U80l,

2. Faulty inverter (Q702). Check inverter operation,
3. Active filter malfunction Check Q703, Q704 operation.

Code (not turn-off code) 1. Encoder board pin 7 (delayed Check encoder board pin 7.
is on encoder board pin xmit enable) remains high.
10 when the radio is 2. U801 code generator on decoder Ground U801-9. If code is still
unkeyed. board is not switching. present at U801-5, check 50 kHz

clock output (U801-4). If clock is
ok, replace U801.

'Turn-off code (not code) l. Encoder board pin 7 (delayed Check encoder board pin 7,
iis on encoder board pin xmit enable) stays low,
10 when the radio is 2. U801 code generator on decoder Apply +9. 6 V at J805 on decoder
keyed. board is not switching. board. If turn-off code is still

present at U801-5, replace U801.
Excessive ''code sound" 1. Code deviation is greater than Check the IDG setting (USF), or

+1 kHz. replace channel element (LB &heard at the speaker of
a radio listening to this HB). Check for proper waveform
transmitter. amplitude at encoder board pin 10

(Xmit code out).
2. Low pass active filter is not Replace Q709.

switching from 140 Hz to 85 Hz
Squelch tails are heard 1. No turn-off code is being Check the delayed keyed A+ dura-
lat the speaker of a transmitted. tion (170-250 mS). Then check
radio listening to this U801-5 on decoder board for
transmitter. presence of the turn-off code.

2. Low pass active filter is Replace Q709.
always switched low (85 Hz).

INo other DPL radios Wrong code is being transmitted. Feed U801-5 from decoder board
into a Motorola Model SLN6413Ain the system are

enabled by this trans- DPL Test Set. Check for proper
Imitter; code is being decoce. If proper decode is not
transmitted. obtained, check for an intermit-

tent or bad code plug (TRN6005A)
or resistor network (Z801) on the
decoder board. Check U801-15
thru U801-23 foraproper octal
code.

CAPACITOR, fixed:
C703 NOT USED

C704 8-83813H14 .043 uF 45%,50 V
C706 8-83813H24 .036 uF 45%, 50 V
C707 8-83813H27 .0033 uF £5%; 100 V
C708 23-82783B16 2.2 uF +10%, 15 V
C710 23-83214C26 15 uF 410%, 25 V

21-92372C04c7ll .05 uF +80-20%, 25 V
c7l2 21-83596E13 .001 uF +10%, 100 V
C713 8-83813H26 .0056 uF +5%; 50 V
c7l4 21-800801 .0015 uF +100-0%; 500 V

(TLN5723A)
DIODE: (SEE NOTE}

CR701, 702 48 -83654H01 silicon
TRANSISTOR: (SEE NOTE)

Q702, 703, 706, 48-869642 PNP, type M9642
709

48-869643Q704, 705, 707 PNP, type M9643
Q708 48-869328 PNP; type M9328

RESISTOR, fixed: 45%; 1/4 W;
unless otherwise stated

R705, 709 6-124A93 68k
R707 6-124A97 100k
R708 6-124497 or 100k (TLN5723A ane 'TLN5726A

6-124B06 220k (TLN5724A)
R710 6-124A96 or 91k {TLN5723A and TLN5726A)

6-124A95 82k (TLN5724A)
R712, 713, 716 6-124A97 100k
R714, 721 6-124A75 12k
R715 6-124C83 27k +10%
R717, 725 6-124C57 2. 2k 410%
R718 6-124A49 1k
R719, 724 6-124A53 1. 5k
R720 6-124A79 18k
R722 6-124A85 680
R723 6-125A49 1k; 1/2 W
R726, 727 6-124A73 10k
R728 6-124481 22k

NON-REFERFNCED ITEMS
1V80767B23 CIRCUIT BOARD ASSY. (eye-

letted)TLN57234, TLN5724A
includes: 9-83011H01 CONNECTS
OR, board mtg.,female,11 req'd
28-84269C01 CONTACT, male;
low profile
28-84269C02 CONTACT, male,
high profile
7-84223B0! BRACKET, holding:
2 req'd

or 1V80772B13 CIRCUIT BOARD ASSY. (eye-
letted)T LN5726A includes:
9-83011H01 CONNECTOR,
board mtg., fernale: 1] req'd
28-84269C01 CONTACT, male:
low profile
28-84269C02 CONTACT, male.
high profile
7-84223B01 BRACKET, holding:
2 req'd

3-138162 SCREW, tapping: 4-40 x 3/8";
2 req'd

5-84500B03 EYELET, special: 2 req'd.
42-84284B01 RETAINER: 2 req'd,

"DIGITAL PRIVATE-LINE'' ENCODER

SIMPLEX OPERATION

MODELS TLN5723A, TLN5724A, TLN5726A

1. TROUBLESHOOTING

1.1. RECOMMENDED TEST EQUIPMENT

1. Motorola Model SLN6413A ''Digital Private-Line"'
Test Set--used to encode and decode a "'Digital
Private-Line'' code for test purposes.

2. Motorola Solid-State AC Voltmeter--used for tone
level measurement.

3. General purpose oscilloscope--used to observe
waveforms.

4. Motorola Solid-Stage DC Multimeter or Digital
Voltmeter--used for dc voltage measurements.

1.2 PROCEDURES

Before you begin troubleshooting, inspect the encoder
board and transmitter exciter board for visible defects. If any
defects are found, correct them and check the encoder
performance again. If the encoder performance is still
unsatisfactory, use the following troubleshooting chart to help
you isolate the defective circuit and component.

2. TLN6332A CODE DISABLE PLUG

The TLN6332A Code Disable Plug Kit is plugged into
J701 and J702 to disable code while setting the carrier
frequency. The assembly is non-repairable; order by model
number.
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DIGITAL "PRIVATE-LINE" ENCODER BOARD TROUBLESHOOTING CHART REFERENCE MOTOROLA
PART NO. DESCRIPTIONSYMBOL

PARTS LIST
"DIGITAL PRIVATE-LINE" SIMPLEX ENCODER BOARD
TLN5723A (25-50 MHz)
TLN5724A (132-174 MHz)
TLN5726A (406-512 MHz, 806-866 MHz) PL-3413-B

NOTE:
Replacement diodes and transistors must be ordered by
Motorola part number for optimum performance.

SYMPTOM PROBABLE CAUSES ACTION
INo delayed keyed A+ to 1. No keyed At to encoder board Check K901 (lst PTT relay) oper-
exciter board. (pin 2). ation on control board,

2. Malfunction in delayed keyed Check delayed turn-off switch, delay
A+ generation circuitry. generator and keying switch oper-

ation on encoder board,
Delayed keyed A+ re- Malfunction in delayed keyed A+ Check C710. Then check delay

circuits.mains high less than generator circuit.
160 msec or longer
than 220 msec after
unke ying.
Delayed xmit code 1. A- not present at Q706 Check for keyed A+ at pin 2. Then
enable (pin 7) remains collector. check operation of keying switch
low when radio keyed. Q706.

2. Code enable switch Q705 is Check for +9.6 V at Q705 emitter,
inoperative. Then check Q705 and C708,

C708 is bad,Delayed xmit code enable Replace C708,
(pin 7) goes high less
than 20 msec or longer
than 40 msec after key-
ing.
No output on xmit code 1, No input to encoder board pin 6 On decoder board, check U801-5 for
out (pin 10), keyed or from decoder board. code signal. Check for 6,0 V dc at

U801-24,unkeyed. If 6.0 V de is present,
check 50 kHz clock for proper oper-
ation (U801-4), If clock is ok,
replace U80l,

2. Faulty inverter (Q702). Check inverter operation,
3. Active filter malfunction Check Q703, Q704 operation.

Code (not turn-off code) 1. Encoder board pin 7 (delayed Check encoder board pin 7.
is on encoder board pin xmit enable) remains high.
10 when the radio is 2. U801 code generator on decoder Ground U801-9. If code is still
unkeyed. board is not switching. present at U801-5, check 50 kHz

clock output (U801-4). If clock is
ok, replace U801.

'Turn-off code (not code) l. Encoder board pin 7 (delayed Check encoder board pin 7,
iis on encoder board pin xmit enable) stays low,
10 when the radio is 2. U801 code generator on decoder Apply +9. 6 V at J805 on decoder
keyed. board is not switching. board. If turn-off code is still

present at U801-5, replace U801.
Excessive ''code sound" 1. Code deviation is greater than Check the IDG setting (USF), or

+1 kHz. replace channel element (LB &heard at the speaker of
a radio listening to this HB). Check for proper waveform
transmitter. amplitude at encoder board pin 10

(Xmit code out).
2. Low pass active filter is not Replace Q709.

switching from 140 Hz to 85 Hz
Squelch tails are heard 1. No turn-off code is being Check the delayed keyed A+ dura-
lat the speaker of a transmitted. tion (170-250 mS). Then check
radio listening to this U801-5 on decoder board for
transmitter. presence of the turn-off code.

2. Low pass active filter is Replace Q709.
always switched low (85 Hz).

INo other DPL radios Wrong code is being transmitted. Feed U801-5 from decoder board
into a Motorola Model SLN6413Ain the system are

enabled by this trans- DPL Test Set. Check for proper
Imitter; code is being decoce. If proper decode is not
transmitted. obtained, check for an intermit-

tent or bad code plug (TRN6005A)
or resistor network (Z801) on the
decoder board. Check U801-15
thru U801-23 foraproper octal
code.

CAPACITOR, fixed:
C703 NOT USED

C704 8-83813H14 .043 uF 45%,50 V
C706 8-83813H24 .036 uF 45%, 50 V
C707 8-83813H27 .0033 uF £5%; 100 V
C708 23-82783B16 2.2 uF +10%, 15 V
C710 23-83214C26 15 uF 410%, 25 V

21-92372C04c7ll .05 uF +80-20%, 25 V
c7l2 21-83596E13 .001 uF +10%, 100 V
C713 8-83813H26 .0056 uF +5%; 50 V
c7l4 21-800801 .0015 uF +100-0%; 500 V

(TLN5723A)
DIODE: (SEE NOTE}

CR701, 702 48 -83654H01 silicon
TRANSISTOR: (SEE NOTE)

Q702, 703, 706, 48-869642 PNP, type M9642
709

48-869643Q704, 705, 707 PNP, type M9643
Q708 48-869328 PNP; type M9328

RESISTOR, fixed: 45%; 1/4 W;
unless otherwise stated

R705, 709 6-124A93 68k
R707 6-124A97 100k
R708 6-124497 or 100k (TLN5723A ane 'TLN5726A

6-124B06 220k (TLN5724A)
R710 6-124A96 or 91k {TLN5723A and TLN5726A)

6-124A95 82k (TLN5724A)
R712, 713, 716 6-124A97 100k
R714, 721 6-124A75 12k
R715 6-124C83 27k +10%
R717, 725 6-124C57 2. 2k 410%
R718 6-124A49 1k
R719, 724 6-124A53 1. 5k
R720 6-124A79 18k
R722 6-124A85 680
R723 6-125A49 1k; 1/2 W
R726, 727 6-124A73 10k
R728 6-124481 22k

NON-REFERFNCED ITEMS
1V80767B23 CIRCUIT BOARD ASSY. (eye-

letted)TLN57234, TLN5724A
includes: 9-83011H01 CONNECTS
OR, board mtg.,female,11 req'd
28-84269C01 CONTACT, male;
low profile
28-84269C02 CONTACT, male,
high profile
7-84223B0! BRACKET, holding:
2 req'd

or 1V80772B13 CIRCUIT BOARD ASSY. (eye-
letted)T LN5726A includes:
9-83011H01 CONNECTOR,
board mtg., fernale: 1] req'd
28-84269C01 CONTACT, male:
low profile
28-84269C02 CONTACT, male.
high profile
7-84223B01 BRACKET, holding:
2 req'd

3-138162 SCREW, tapping: 4-40 x 3/8";
2 req'd

5-84500B03 EYELET, special: 2 req'd.
42-84284B01 RETAINER: 2 req'd,
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SIMPLEX OPERATION
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INVERTER 78 dB PER OCTAVE ACTIVE FILTER

ATTENUATION ABOVE AND OUTPUT
90 He SWITCH Oi 3VP-P

47Z3 M94J (1.6 VP-P FOR
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SYMMETRICAL SQUARE WAVE [TURN OFF
CODE APPLIED COOE! OM THIS LINE WHEW TRANSMITTER 1703 #708

GENERATO WHEN TRANSMITTER IS KEYED. M9642
FROM CODE IS UNKEYED BINARY CODE ON THIS LINE (wore3 100K 100k

MODULATE
The DPL encoder interfaces a digital code word generator on
the DPL decoder with the exciter. The 23-bit code word
provides a uniques identity for the transmitter for use in
digitally-coded squelch systems.

40R705
CODE INPUT 6 > 10 XMIT CODE OUTPUTC7Z (NOTE3) Od3 .036 .0033

#109 CODE R707 R7Z6
10K

The DPL encoder also contains an active low pass filter which
filters code word harmonics. A turn-off delay circuit
generates delayed keyed A+ for 180 mS after the PTT switch
is released to enable transmission of a turn-off code which
quick-kills the decoders to eliminate squelch tails.

TRANSMITTER 1S KEYED & GROUND(NOTE @) BINARY CODE WHEN

0056 Q709 IS ON DURING PTT, WHEN ON, 0709 SWITCHES C713 INTO THE705
CODE ACTIVE FILTER TO SHIFT THE -3 0B POINT OF THE FILTER RESPONSE

MI6G?
ENABLE SWITCH 0 DOWN TO ABOUT 85 Hz. WHEN 0709 TURNS OFF, THE -3 09 POINT OF 3VP-PWoRD
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'*Micor'' Super ''Consolette'' Control Stations.
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TLN5724A used with 132-174 MHz radios (high band)
TLN5726A used with 406-512 MHz and 806-866 MHz radios
(UHF)
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KEYING WITH KEYED A+ APPLIED, DELAY DELAYED ENCODER).9 ? s 3 f12 10

SWITCH REVERSE BIASED WITH GENERATOR TURN-OFF 6 AND 3702 ARE SHORTED TOGETHER BY TRN6332A

KEYED At REMOVED
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WHEN 0706 TURNS OFF K721
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ACTION CONTINUES FOR SOON AS 0706 TURNS

A- 3

Q707 NORMALLY
TURNED ON EXCEPT
FOR A780MILLISECOND
PERIOD AFTER UNKEYING,
WHEN TURNED ON
COLLECTOR VOLTAGE
HOLDS Q708 OFF PRO-
VIDED 0706 iS TURNED
OFF

'(DIGITAL PRIVATE-LINE'' ENCODER

SIMPLEX OPERATION
MODELS TLN5723A, TLN5724A, & TLN5726A

WOE5}

~ FILTER-PROVIDES WAVE NCTE 2)
INVERTER 78 dB PER OCTAVE ACTIVE FILTER

ATTENUATION ABOVE AND OUTPUT
90 He SWITCH Oi 3VP-P

47Z3 M94J (1.6 VP-P FOR
TLNS724A)

SYMMETRICAL SQUARE WAVE [TURN OFF
CODE APPLIED COOE! OM THIS LINE WHEW TRANSMITTER 1703 #708

GENERATO WHEN TRANSMITTER IS KEYED. M9642
FROM CODE IS UNKEYED BINARY CODE ON THIS LINE (wore3 100K 100k

MODULATE
The DPL encoder interfaces a digital code word generator on
the DPL decoder with the exciter. The 23-bit code word
provides a uniques identity for the transmitter for use in
digitally-coded squelch systems.

40R705
CODE INPUT 6 > 10 XMIT CODE OUTPUTC7Z (NOTE3) Od3 .036 .0033

#109 CODE R707 R7Z6
10K

The DPL encoder also contains an active low pass filter which
filters code word harmonics. A turn-off delay circuit
generates delayed keyed A+ for 180 mS after the PTT switch
is released to enable transmission of a turn-off code which
quick-kills the decoders to eliminate squelch tails.

TRANSMITTER 1S KEYED & GROUND(NOTE @) BINARY CODE WHEN

0056 Q709 IS ON DURING PTT, WHEN ON, 0709 SWITCHES C713 INTO THE705
CODE ACTIVE FILTER TO SHIFT THE -3 0B POINT OF THE FILTER RESPONSE

MI6G?
ENABLE SWITCH 0 DOWN TO ABOUT 85 Hz. WHEN 0709 TURNS OFF, THE -3 09 POINT OF 3VP-PWoRD

THE FILTER RESPONSE SHIFTS UP TO ABOUT 740 Hz THIS
+96Y ALLOWS PROPER TRANSMISSION OF THE TURN-OFF CODE

APPLICATION

RESISTOR VALUE, OHMS
LOW-BAND HIGH- BAND UWF
(TLNS723A) (TLNS724A} (TLN5726A)

100K 220K 100KR708
R710 QIK 82K 91K

TLNG724A)
(1.6 VP-P FOR

RESISTOR VALUE TABLE

27K 27Z
Gennes See, RINT

'*Micor'' Two-Way FM Radios:
'*Micor'' Super ''Consolette'' Control Stations.
TLN5723A used with 25-50 MHz radios (low band)
TLN5724A used with 132-174 MHz radios (high band)
TLN5726A used with 406-512 MHz and 806-866 MHz radios
(UHF)

RUG SHORT T Q705 BASE TO EMITTER TO PREVENT NOTES.FILTERED § 7LN5723A
26 ar 1ZK 1 ATTENUATION OF CONTINUOUS TURN OFF CODE

ALSO SEE CODE GENERATOR IN DECODER
2 (0703-0704 OUTPUT WAVEFORMS ARE CONTINUOUS RATHERTe

ONLY
AND CAPACITOR VALUES ARE IN
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MICROFARADS
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0705 TURN-ON DELAYED %OmSEC 3 REFER TO THE RESISTOR VALUE TABLE FOR THE VALUES
AFTER KEYED At.
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CR701 IS FORWARD BIASED ENCODERS USED IN UHF RADIO SETS (MODEL TLN5726A

C7I4 IS USED IN MODEL TLN5723A4 ENCODERS ONLY (LOW-

KEYING WITH KEYED A+ APPLIED, DELAY DELAYED ENCODER).9 ? s 3 f12 10

SWITCH REVERSE BIASED WITH GENERATOR TURN-OFF 6 AND 3702 ARE SHORTED TOGETHER BY TRN6332A

KEYED At REMOVED
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R717 Q708 OF KEYED A+ INPUT+

2.2% Q706 THROUGH CR70! AND M93Z8C710 CHARGES RAPIDLY REMAINS HIGH UNTIL
APPROX 780mSAFTERM9642 0707 BASE- EMITTER KEYED A+ IS REMOVEDE718

C770 DISCHARGES RIND 12K 4 DELAYED
THROUGH Q708. R720 8I.5K KEYED Arw
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"DIGITAL PRIVATE-LINE'"' DECODER

MODEL TLN5729A

1. SERVICING

1.1. RECOMMENDED TEST EQUIPMENT

(1) Motorola Model SLN6413A ''Digital Private-Line"'
Test Set--used to encode and decode a ''Digital PL'' code for
test purposes.

(2) Motorola Solid-State Ac Voltmeter--used for tone
level measurement.

(3) General purpose oscilloscope--used to observe
waveforms.

(4) Motorola Solid-State Dc Multimeter or Digital
Voltmeter--used for de voltage measurements.

1.2 CMOS INTEGRATED CIRCUIT HANDLING PRECAU-
TIONS

1.2.1 Many of the integrated circuit devices used in
communications equipment are of the CMOS (Com-

plementary Metal Oxide Semiconductor) type. Because of
their high open circuit impedance, CMOS ICs are vulnerable
to damage from static charges. Care must be taken in
handling, shipping, and servicing them and the assemblies in
which they are used.

1.2.2 Even though protection devices are provided in CMOS
IC inputs, the protection is effective only against

overvoltage in the hundreds of volts range such as are
encountered in an operating system. In a system, circuit
elements distribute static charges and load the CMOS
circuits, decreasing the chance of damage. However, CMOS
circuits can be damaged by improper handling of the modules
even in a system.

To avoid damage to circuits, observe the following handling,
shipping, and servicing precautions:

68P81030E69-A
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(1) Prior to and while servicing a circuit module,
particularly after moving within the service area, momentar-
ily touch both hands to a bare metal earth grounded surface.
This will discharge any static charge which may have
accumulated on the person doing the servicing.

(2) Whenever possible avoid touching any electrically
conductive parts of the circuit module with your hands.

(3) Normally, circuit modules can be inserted or
removed with power applied to the unit. However, check the
INSTALLATION and MAINTENANCE sections of the manual
as well as the module schematic diagram to insure there are
no objections to this practice.

(4) When servicing a circuit module, avoid carpeted
areas, dry environments, and certain types of clothing (silk,
nylon, etc.) because they contribute to static buildup.

(5) All electrically powered test equipment should be
grounded. Apply the ground lead from the test equipment to
the circuit modu e before connecting the test probe. Similarly,
disconnect the test probe prior to removing the ground lead.

(6) Ifa circuit module is removed from the system, it is
desirable to lay it on a conductive surface (such as a sheet of
aluminum foil) which is connected to ground through a
resistance of approximately 100k.

WARNING
If the aluminum foil is connected directly to ground,
be cautious of possible electrical shock from contacting
the foil at the same time as other electrical circuits.

(7) When soldering, be sure the soldering iron is
grounded.

(8) Prior to connecting jumpers, replacing circuit
components, or touching CMOS pins (if this becomes
necessary in the replacement of an integrated circuit device),

be sure to discharge any static buildup as described in
procedure 1. Since voltage differences can exist across the
human body, it is recommended that only one hand be used if
it is necessary to touch pins on the CMOS device and
associated board wiring.

(9) When replacing a CMOS integrated circuit device,
leave the device in its metal rail container or conductive foam
until it is to be inserted into the printed circuit module.

(10) All low impedance test equipment (such as pulse
generators, etc.) should be connected to CMOS device inputs
after power is applied to the CMOS circuitry. Similarly, such
low impedance equipment should be disconnected before
power is turned off.

(11) Replacement modules shipped separately from the
factory will be packaged in a conductive material. Any
modules being transported from one area to another should
be wrapped in a similar material (aluminum foil may be
used). NEVER USE NONCONDUCTIVE MATERIAL for
packaging these modules.

1.3. TRN6005A CODE PLUG

The TRN6005A Code Plug is a non repairable assembly
which establishes the DPL code used. See ordering
instruction in foreword of this manual. In standard operation
one code plug is used, providing the same code for both
transmit and receive operation. An optional two-code adapter
can be used and is described in a separate section of this
manual.

1.4 TROUBLESHOOTING

Before beginning a troubleshooting procedure, inspect
the circuit board for visible defects. If any defects are found,
correct them and check the decoder performance again. If the
decoder performance is still subnormal, use the following
troubleshooting procedure to help you identify the defective
circuit and component.

"DIGITAL PRIVATE-LINE"' DECODER BOARD TROUBLESHOOTING CHART

"DIGITAL PRIVATE-LINE" DECODER BOARD TROUBLESHOOTING CHART (Cont'd) "DIGITAL PRIVATE-LINE" DECODER BOARD TROUBLESHOOTING CHART (Cont'd. ) REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

PARTS LIST
TRN6112A Decoder Hardware Kit PL-4303-O

TLN5729A Decoder Circuit Board PL-3299-A

NOTE: For optimum performance, diodes, transistors and
integrated circuits must be ordered by Motorola part
numbers,

Code Plug PL-5238-O

SYMPTOM PROBABLE CAUSE ACTION
No decode, but received 1. Audio squelch is mal- Remove the decoder board. Apply +9.6 V
audio is good when DPL functioning, at P201-3 on audio & squelch board. if
is disabled. audio is not enabled, troubleshoot audio &

squelch circuits.
26 No 50 kHz clock. Check U801-4 for 50 kHz clock pulses.

Rise time must be £ 750 nsec.
3. Audio enable switch is If U801-7 is high, but circuit board pin 5 is

malfunctioning, low when receiving code, replace Q810.
4, Dump pin U801-1 is Check U801-1 - should always be 0 V.

always high,
5. Wrong or bad code plug. Replace with a known good code plug. Check

U801-15 through U801-23 for proper octal
code,

No data into U80l. Check U801-11 for 0-6 V pulses. If pulses
are not present, check Q806 and U802
operation.

Transmit code enable Ground U801-9, Ifa received code is
input is high. properly decoded, check for a malfunction

in the delayed transmit enable circuit on the
encoder board,

8. U801 has an internal If, after checking causes 1 through 7, the
malfunction, cause of the problem has not been isolated,

replace U801.
CAUTION

U801 is ca CMOS device and may be
damaged by improper handling,
Refer to the CMOS handling pre-
cautions in this instruction section,

Excessive decoder l. Precision current source Measure the de voltages in the precision
falsing when monitor- is low or inoperative, current source circuits,

Current to U801-8 =ing an inactive channel
(noise falsing). of Q808) (R825+R826+RT802)

R826 (R825+RT802)
2. Current source dis- Check for 8-10 V at Q809 collector. If

able switch is always on. Q809 collector is 0 V, replace Q809,
3. Improper 140 Hz low pas Check de voltages in filter circuit.

filter response. Check the filter frequency response mea-
sured at Q803 emitter, the filter response
should be -1.0 to -4,0 dB at 134 Hz and
-12 to -15 dB at 250 Hz with 50 mV rms
signal at decoder input,

4, Check U802-10 for +10.4 V +0.2 V de. IfU802 supply voltage is
too high. voltage is high, troubleshoot the +10.4 V

regulator on the decoder board,

SYMPTOM PROBABLE CAUSE ACTION
Excessive squelch tails 1. Turn-off code not being Monitor circuit board pin 4 (DATA IN) for
(approx. 500 msec noise transmitted by other presence of turn-off code at ends of trans-
burst) at ends of re- radio unit. missions.
ceived transmissions. 2. U802 lock-in malfunc- Ground Q809 collector, With a 300 mV p-p

tion, signal at circuit board pin 4 (DATA IN), the
waveform at U802-4 should be locked in to
the input signal up to at least 175 Hz. If
proper lock-in does not occur, replace
C809, then check lock-in again, If lock-in
is still bad, replace U802.

3. U801 turn-off code Check U801 (Note 2),
detector is malfunction-
ing.

Poor detector sensitivity 1, Improper 140 Hz low pass Check de voltages in filter circuit.
in poor quieting con- filter response Check the filter frequency response:
ditions, measured at 22803 emitter, the filter re-

sponse should be -1.0 to -4.0 dB at 134 Hz
and -12 to -15 dB at 250 Hz with 50 mV rms
signal at decoder input,

2. Precision current source Measure the de voltages in the current
supplying too much cur- source circuits. Current to U802-8 =

rent to U802-8, (V of Q808) (R825+R826+RT802)BE
R826 (R825+RT802)

3. Current source disable While detecting a valid code, check 22809
switch inoperative, collector for 0 V de. If 8-10 V is present,

replace Q809.,
Occasional squelch tail Current source disable switch Check Q809 collector, Q809 collector
about 1 second after the is staying on too long. should go from 0 V dc to 8-10 V within
end of a transmission 1.5 seconds after loss of audio squelch
from another radio. disable..

39-10184A24 CONTACT, chain form; 6 req'd.
37-82603D60 SLEEVING, number blank;

6 req'd,

TRN6005A CODE PLUG (DPL Models)

CAPACITOR, fixed : uF;
C801 21-83798B01 100 pF £5%; 200 V
C802 21-82610C22 20 pF 45%; 200 V
C803 21-82428B56 .0047 210%; 100 V
C804 23-82783B08 1,0 420%; 35 V
C805 8-82905G39 .023 +5%; 50 V
C806 8-83813H23 .068 45%; 50 V
C807 8-83813H19 -0039 +5%; 50 V
C808, 811 23-84762H03 10 10%; 20 V
C809 23-82783B48 0.68 45%; 35 V
C810 21-82187B20 1000 pF £10%; 100 V

DIODE: (SEE NOTE)
CR801, 802 48-84616A01 hot carrier
CR803 48-83654H0] silicon
CR804 48-82139G01

TRANSISTOR: (SEE NOTE)
Q801 48-869653 field-effect; type M9653
Q802 48-869649 PNP; type M9649
Q803, 809, 48- 869642 NPN; type M9642
810
Q804, 805, 48-869643 PNP; type M9643
806, 807
Q808 48-869841 PNP; type M9841

RESISTOR, fixed: 10%; 1/4 W;
unless otherwise stated

R801, 804, 6-124C97 100k
831
R802, 806 6-124D14 470k
R803 6-124C77 15k
R805 6-124D04 180k
R807, 809 6-125C25 1001/2Ww
R808 6-124C37 330
R810, 811, 6-13755C 64 56.2k 41%
812
R813 6-124A 48 910 45%
R814 6-124A45 680 +5%
R815 6-124A49 Ik £5%
R816 6-124C 43 560
R817, 6-124C73 10k
822, 824, 83d
R818 6-124C35 270
R819 6-124C83 27k
R821 6-124A59 2. 7k
R823 6-124A57 2,2k 15%
R825 6-13755C67 5620 £1%
R826 6-10621C59 4640 +1%
R827, 829 6-124C83 27k
R828 6-124B10 330k #5%

THERMISTOR:
RT801 6-865641 300 ohm @ 25°C
RT802 6-82696B01 10k ohms @ 25°C

INTEGRATED CIRCUIT:
(SEE NOTE)

U801 51-84267A82 M6782
U802 51-84320A55 M2055

VOLTAGE REGULATOR:
VR801 48-83696E07 Zener type; 6.2 V
VR802 48-82256C03 Zener type; 4.70 V

CRYSTAL:
Y8ol 48-82003KOl resonator; 50,00000 KC

RESISTOR NETWORK:
Z801 1-80772B36 or pull-up, 10-pin

51-82142K02

6.

7.

germanium

NOTES:
To obtain a test code for the following procedure apply a carrier frequency signal to the
receiver rf input from an rf signal generator modulated by the code output of a Motorola
SLN6413A "Digital Private-Line'' Test Set. Be sure the signal generator is able to accept
very low frequency modulation (less than 5 Hz).

2. Before you replace U801, use the following procedure to verify that U801 is malfunctioning:
Ae Connect U801-11 to the code input of a Motorola SLN6413A "Digital Private-Line"+ Test Set
b. Apply a carrier-frequency signal to the receiver rf input from a signal generator that is

modulated by the code output of the test set.
If proper decode is indicated, U801 must be replaced. If U801 must be replaced, refer to
the CMOS handling precautions in this instruction section,

1.

"DIGITAL PRIVATE-LINE'"' DECODER

MODEL TLN5729A

1. SERVICING

1.1. RECOMMENDED TEST EQUIPMENT

(1) Motorola Model SLN6413A ''Digital Private-Line"'
Test Set--used to encode and decode a ''Digital PL'' code for
test purposes.

(2) Motorola Solid-State Ac Voltmeter--used for tone
level measurement.

(3) General purpose oscilloscope--used to observe
waveforms.

(4) Motorola Solid-State Dc Multimeter or Digital
Voltmeter--used for de voltage measurements.

1.2 CMOS INTEGRATED CIRCUIT HANDLING PRECAU-
TIONS

1.2.1 Many of the integrated circuit devices used in
communications equipment are of the CMOS (Com-

plementary Metal Oxide Semiconductor) type. Because of
their high open circuit impedance, CMOS ICs are vulnerable
to damage from static charges. Care must be taken in
handling, shipping, and servicing them and the assemblies in
which they are used.

1.2.2 Even though protection devices are provided in CMOS
IC inputs, the protection is effective only against

overvoltage in the hundreds of volts range such as are
encountered in an operating system. In a system, circuit
elements distribute static charges and load the CMOS
circuits, decreasing the chance of damage. However, CMOS
circuits can be damaged by improper handling of the modules
even in a system.

To avoid damage to circuits, observe the following handling,
shipping, and servicing precautions:

68P81030E69-A
(Sheet 1 of 2)
2/15/77-UP

(1) Prior to and while servicing a circuit module,
particularly after moving within the service area, momentar-
ily touch both hands to a bare metal earth grounded surface.
This will discharge any static charge which may have
accumulated on the person doing the servicing.

(2) Whenever possible avoid touching any electrically
conductive parts of the circuit module with your hands.

(3) Normally, circuit modules can be inserted or
removed with power applied to the unit. However, check the
INSTALLATION and MAINTENANCE sections of the manual
as well as the module schematic diagram to insure there are
no objections to this practice.

(4) When servicing a circuit module, avoid carpeted
areas, dry environments, and certain types of clothing (silk,
nylon, etc.) because they contribute to static buildup.

(5) All electrically powered test equipment should be
grounded. Apply the ground lead from the test equipment to
the circuit modu e before connecting the test probe. Similarly,
disconnect the test probe prior to removing the ground lead.

(6) Ifa circuit module is removed from the system, it is
desirable to lay it on a conductive surface (such as a sheet of
aluminum foil) which is connected to ground through a
resistance of approximately 100k.

WARNING
If the aluminum foil is connected directly to ground,
be cautious of possible electrical shock from contacting
the foil at the same time as other electrical circuits.

(7) When soldering, be sure the soldering iron is
grounded.

(8) Prior to connecting jumpers, replacing circuit
components, or touching CMOS pins (if this becomes
necessary in the replacement of an integrated circuit device),

be sure to discharge any static buildup as described in
procedure 1. Since voltage differences can exist across the
human body, it is recommended that only one hand be used if
it is necessary to touch pins on the CMOS device and
associated board wiring.

(9) When replacing a CMOS integrated circuit device,
leave the device in its metal rail container or conductive foam
until it is to be inserted into the printed circuit module.

(10) All low impedance test equipment (such as pulse
generators, etc.) should be connected to CMOS device inputs
after power is applied to the CMOS circuitry. Similarly, such
low impedance equipment should be disconnected before
power is turned off.

(11) Replacement modules shipped separately from the
factory will be packaged in a conductive material. Any
modules being transported from one area to another should
be wrapped in a similar material (aluminum foil may be
used). NEVER USE NONCONDUCTIVE MATERIAL for
packaging these modules.

1.3. TRN6005A CODE PLUG

The TRN6005A Code Plug is a non repairable assembly
which establishes the DPL code used. See ordering
instruction in foreword of this manual. In standard operation
one code plug is used, providing the same code for both
transmit and receive operation. An optional two-code adapter
can be used and is described in a separate section of this
manual.

1.4 TROUBLESHOOTING

Before beginning a troubleshooting procedure, inspect
the circuit board for visible defects. If any defects are found,
correct them and check the decoder performance again. If the
decoder performance is still subnormal, use the following
troubleshooting procedure to help you identify the defective
circuit and component.

"DIGITAL PRIVATE-LINE"' DECODER BOARD TROUBLESHOOTING CHART

"DIGITAL PRIVATE-LINE" DECODER BOARD TROUBLESHOOTING CHART (Cont'd) "DIGITAL PRIVATE-LINE" DECODER BOARD TROUBLESHOOTING CHART (Cont'd. ) REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

PARTS LIST
TRN6112A Decoder Hardware Kit PL-4303-O

TLN5729A Decoder Circuit Board PL-3299-A

NOTE: For optimum performance, diodes, transistors and
integrated circuits must be ordered by Motorola part
numbers,

Code Plug PL-5238-O

SYMPTOM PROBABLE CAUSE ACTION
No decode, but received 1. Audio squelch is mal- Remove the decoder board. Apply +9.6 V
audio is good when DPL functioning, at P201-3 on audio & squelch board. if
is disabled. audio is not enabled, troubleshoot audio &

squelch circuits.
26 No 50 kHz clock. Check U801-4 for 50 kHz clock pulses.

Rise time must be £ 750 nsec.
3. Audio enable switch is If U801-7 is high, but circuit board pin 5 is

malfunctioning, low when receiving code, replace Q810.
4, Dump pin U801-1 is Check U801-1 - should always be 0 V.

always high,
5. Wrong or bad code plug. Replace with a known good code plug. Check

U801-15 through U801-23 for proper octal
code,

No data into U80l. Check U801-11 for 0-6 V pulses. If pulses
are not present, check Q806 and U802
operation.

Transmit code enable Ground U801-9, Ifa received code is
input is high. properly decoded, check for a malfunction

in the delayed transmit enable circuit on the
encoder board,

8. U801 has an internal If, after checking causes 1 through 7, the
malfunction, cause of the problem has not been isolated,

replace U801.
CAUTION

U801 is ca CMOS device and may be
damaged by improper handling,
Refer to the CMOS handling pre-
cautions in this instruction section,

Excessive decoder l. Precision current source Measure the de voltages in the precision
falsing when monitor- is low or inoperative, current source circuits,

Current to U801-8 =ing an inactive channel
(noise falsing). of Q808) (R825+R826+RT802)

R826 (R825+RT802)
2. Current source dis- Check for 8-10 V at Q809 collector. If

able switch is always on. Q809 collector is 0 V, replace Q809,
3. Improper 140 Hz low pas Check de voltages in filter circuit.

filter response. Check the filter frequency response mea-
sured at Q803 emitter, the filter response
should be -1.0 to -4,0 dB at 134 Hz and
-12 to -15 dB at 250 Hz with 50 mV rms
signal at decoder input,

4, Check U802-10 for +10.4 V +0.2 V de. IfU802 supply voltage is
too high. voltage is high, troubleshoot the +10.4 V

regulator on the decoder board,

SYMPTOM PROBABLE CAUSE ACTION
Excessive squelch tails 1. Turn-off code not being Monitor circuit board pin 4 (DATA IN) for
(approx. 500 msec noise transmitted by other presence of turn-off code at ends of trans-
burst) at ends of re- radio unit. missions.
ceived transmissions. 2. U802 lock-in malfunc- Ground Q809 collector, With a 300 mV p-p

tion, signal at circuit board pin 4 (DATA IN), the
waveform at U802-4 should be locked in to
the input signal up to at least 175 Hz. If
proper lock-in does not occur, replace
C809, then check lock-in again, If lock-in
is still bad, replace U802.

3. U801 turn-off code Check U801 (Note 2),
detector is malfunction-
ing.

Poor detector sensitivity 1, Improper 140 Hz low pass Check de voltages in filter circuit.
in poor quieting con- filter response Check the filter frequency response:
ditions, measured at 22803 emitter, the filter re-

sponse should be -1.0 to -4.0 dB at 134 Hz
and -12 to -15 dB at 250 Hz with 50 mV rms
signal at decoder input,

2. Precision current source Measure the de voltages in the current
supplying too much cur- source circuits. Current to U802-8 =

rent to U802-8, (V of Q808) (R825+R826+RT802)BE
R826 (R825+RT802)

3. Current source disable While detecting a valid code, check 22809
switch inoperative, collector for 0 V de. If 8-10 V is present,

replace Q809.,
Occasional squelch tail Current source disable switch Check Q809 collector, Q809 collector
about 1 second after the is staying on too long. should go from 0 V dc to 8-10 V within
end of a transmission 1.5 seconds after loss of audio squelch
from another radio. disable..

39-10184A24 CONTACT, chain form; 6 req'd.
37-82603D60 SLEEVING, number blank;

6 req'd,

TRN6005A CODE PLUG (DPL Models)

CAPACITOR, fixed : uF;
C801 21-83798B01 100 pF £5%; 200 V
C802 21-82610C22 20 pF 45%; 200 V
C803 21-82428B56 .0047 210%; 100 V
C804 23-82783B08 1,0 420%; 35 V
C805 8-82905G39 .023 +5%; 50 V
C806 8-83813H23 .068 45%; 50 V
C807 8-83813H19 -0039 +5%; 50 V
C808, 811 23-84762H03 10 10%; 20 V
C809 23-82783B48 0.68 45%; 35 V
C810 21-82187B20 1000 pF £10%; 100 V

DIODE: (SEE NOTE)
CR801, 802 48-84616A01 hot carrier
CR803 48-83654H0] silicon
CR804 48-82139G01

TRANSISTOR: (SEE NOTE)
Q801 48-869653 field-effect; type M9653
Q802 48-869649 PNP; type M9649
Q803, 809, 48- 869642 NPN; type M9642
810
Q804, 805, 48-869643 PNP; type M9643
806, 807
Q808 48-869841 PNP; type M9841

RESISTOR, fixed: 10%; 1/4 W;
unless otherwise stated

R801, 804, 6-124C97 100k
831
R802, 806 6-124D14 470k
R803 6-124C77 15k
R805 6-124D04 180k
R807, 809 6-125C25 1001/2Ww
R808 6-124C37 330
R810, 811, 6-13755C 64 56.2k 41%
812
R813 6-124A 48 910 45%
R814 6-124A45 680 +5%
R815 6-124A49 Ik £5%
R816 6-124C 43 560
R817, 6-124C73 10k
822, 824, 83d
R818 6-124C35 270
R819 6-124C83 27k
R821 6-124A59 2. 7k
R823 6-124A57 2,2k 15%
R825 6-13755C67 5620 £1%
R826 6-10621C59 4640 +1%
R827, 829 6-124C83 27k
R828 6-124B10 330k #5%

THERMISTOR:
RT801 6-865641 300 ohm @ 25°C
RT802 6-82696B01 10k ohms @ 25°C

INTEGRATED CIRCUIT:
(SEE NOTE)

U801 51-84267A82 M6782
U802 51-84320A55 M2055

VOLTAGE REGULATOR:
VR801 48-83696E07 Zener type; 6.2 V
VR802 48-82256C03 Zener type; 4.70 V

CRYSTAL:
Y8ol 48-82003KOl resonator; 50,00000 KC

RESISTOR NETWORK:
Z801 1-80772B36 or pull-up, 10-pin

51-82142K02

6.

7.

germanium

NOTES:
To obtain a test code for the following procedure apply a carrier frequency signal to the
receiver rf input from an rf signal generator modulated by the code output of a Motorola
SLN6413A "Digital Private-Line'' Test Set. Be sure the signal generator is able to accept
very low frequency modulation (less than 5 Hz).

2. Before you replace U801, use the following procedure to verify that U801 is malfunctioning:
Ae Connect U801-11 to the code input of a Motorola SLN6413A "Digital Private-Line"+ Test Set
b. Apply a carrier-frequency signal to the receiver rf input from a signal generator that is

modulated by the code output of the test set.
If proper decode is indicated, U801 must be replaced. If U801 must be replaced, refer to
the CMOS handling precautions in this instruction section,

1.
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3. KEYEDA SAPPL ED7OPIN2 N MICOR
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N

7 U80 SACMOS DEV CE OBSERVE CMOS

DATA N
47ZK The DPL Decoder squelches the receiver audio until a

B

(NOTE 3) BASE STAT ONS PATA
ENAELE quick kills the decoder to eliminate squelch tails

(NOTE4) Oo
CONT
+96V

tI OV H GH UNSQUELCHES

VATES Q809 s

T M NG CAPAC TOR C809
CHARGE D SCHARGE PREC S ON CURRENT

SOURCE AND
DECREAS NG CURRENT
TO U802 8 THRU R823
RESULT NG N NCREASED
DECOD NG SENS TV TY
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4840

1

2

3

LOW ON THIS
LINE ENABLES

RECEIVE CODE

LEPS 17618 O

J857

SHOWN FFOW COMPONENT SIDE
68P81030E68 O COMPONENT SIDE

TRNGOOSA
COLE

TRANSM/T
COOE

"DIGITAL PRIVATE-LINE'' TWO-CODE REFERENCE MOTOROLA
SYMBOL PART NO DESCR PT ON

7

ADAPTER PARTS LIST
TRANSMIT CODE 8TRANSMITC0Z SWITCH CODE SWITCH 9

TLN5730A 2 Code Ada ter Board PL 3414 O
MODEL TLN5730A DIODE (SEE NOTE)

CR850 thru 867 48 83654H01 silicon

CONNECTOR receptacle 70K
J850 851 82071K01 female 12 contact HOSE

TOK

CONNECTOR, plug 0853 0451
3

P850 consists of 28 82070K01 A9642
CONTACT male 13 req d

C850 MATESWITH

TRANSISTOR (SEE NOTE) FECOLER SOND1419642 7

Q850 851 48 869642 NPN type M9642 302854
8

RESISTOR, fixed TOK STK 10

FUNCTION R850 852 6 124473 10k 1/4W G+
12 COPE ENABLE853 856

The two code adapter plugs into the code plug receptacle on a
6 124A65 4 7k 1/4 WR851 854

KEYED At
Digital Private Line Decoder or Encoder/Decoder to allow

separate
' Digital Private Lime codes for transmit and

NON REFERENCED ITEMS ON THIS LINE J37
WHEN XMTR IS
KEYED

receive Code plugs for the two codes then plug into the 1V80769B88 CIRCUIT BOARD ASSY incl Z6Z254
referenced item P850

3 138804 SCREW machine 4
receptacles on the two code adapter board

40 x 5/16
FLUO3

2 req d 5

NOTE For optimum performance diodes and transistors must LOW ON THISbe ordered by Motorola part number
7

LINE ENABLES
9
10

LEGEND

THEORY INFORMATION

ESE
RECEIVE CODE

WE
@. 9.

MATES

2 2@G8 0 0 © © @ @! Cove
LUG FZCEZZAZZE

2/15/77 UP OL CEPS 176210
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COOE

"DIGITAL PRIVATE-LINE'' TWO-CODE REFERENCE MOTOROLA
SYMBOL PART NO DESCR PT ON

7

ADAPTER PARTS LIST
TRANSMIT CODE 8TRANSMITC0Z SWITCH CODE SWITCH 9

TLN5730A 2 Code Ada ter Board PL 3414 O
MODEL TLN5730A DIODE (SEE NOTE)

CR850 thru 867 48 83654H01 silicon

CONNECTOR receptacle 70K
J850 851 82071K01 female 12 contact HOSE

TOK

CONNECTOR, plug 0853 0451
3

P850 consists of 28 82070K01 A9642
CONTACT male 13 req d

C850 MATESWITH

TRANSISTOR (SEE NOTE) FECOLER SOND1419642 7

Q850 851 48 869642 NPN type M9642 302854
8

RESISTOR, fixed TOK STK 10

FUNCTION R850 852 6 124473 10k 1/4W G+
12 COPE ENABLE853 856

The two code adapter plugs into the code plug receptacle on a
6 124A65 4 7k 1/4 WR851 854

KEYED At
Digital Private Line Decoder or Encoder/Decoder to allow

separate
' Digital Private Lime codes for transmit and

NON REFERENCED ITEMS ON THIS LINE J37
WHEN XMTR IS
KEYED

receive Code plugs for the two codes then plug into the 1V80769B88 CIRCUIT BOARD ASSY incl Z6Z254
referenced item P850

3 138804 SCREW machine 4
receptacles on the two code adapter board

40 x 5/16
FLUO3

2 req d 5

NOTE For optimum performance diodes and transistors must LOW ON THISbe ordered by Motorola part number
7
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9
10

LEGEND

THEORY INFORMATION
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RECEIVE CODE
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@. 9.

MATES

2 2@G8 0 0 © © @ @! Cove
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PARTS LIST

IMPORTANT
USE ONLY THE FOLLOWING MOTOROLA

PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS

TLN4390B Positive Ground Converter Board PL-2035.D

NOTE For optimum performance, diodes, transistors must be
ordered by Motorola part number,

FROM
CONTROL
BOARD

INPUT FILTER

CHOPPER RS

qi RECTIFIER
119428

Z5V P-P BLK

f41VOC, B+ TO CONTROL BOARD

c3

-74 5VZC 5V P-P YEL
=

WHT

SV P-P BLU
CEPS-40197-A

POSITIVE GROUND CONVERTER NOTES:

1, VOLTAGES ARE MEASUREDWITH AN OSCILLOSCOPE WITH RESPECT TO CHASSISREFERENCE,
DC VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE
(11 MEGOHMS) DC M4ULTIMETER WITH RESPECT TO
CHASSIS REFERENCE.

EPS-6456-C

chassis B+
A= GROUND OUTPUT

(GREEN) (GRAY) (ORANGE)

RT

cre Q3
R4o

RI J.
RB

Re

SHOWN FROM SOLDER SIDE BD-CEPS-21560-O
OL-CEPS-2I56I-O

POSITIVE GROUND CONVERTERovoGROUND. GRAY
3mH

+ Cl + 02

MODEL TLN4390BSHORT - CIRCUIT
GRN PROTECTOR

CRI
BATT

REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.
330
Q3

CR3 M9427
ORG

cre Ri R2
+ 04 +3 6VC

- (BVO GRN
39 680 R3

100K

Q2 +12 6VOC

47uF P-PM9428 42V00
a4

R48 mo642 $R7
2517 P-P san 4701 82k

FUNCTION

The positive ground converter operates from a negative
12-volt battery input with reference to radio chassis potential.
It converts that input to a positive 12-volt output with
reference to the chassis. This is accomplished by a chopper
which develops an approximate 7 kHz alternating voltage,
then rectifies the alternating voltage to produce a positive de

output. A short-circuit protector prevents excessive current if
the output voltage becomes shorted.

CR4

68P81030E66-B
10/2/78-UP

PO
SI
TI
VE

G
RO
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N
D
CO

N
VE
RT

ER
/T
IM

E-
O
U
T
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M
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CAPACITOR, fixed:
ch 234538C04 15 uF 420%; 25 V
c2 2338C04 15 uF £20%; 25 V
C3 23-84538C02 4.7 uF 420%; 25 V
c4 23D82783B04 100 uF 420%; 25 V

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CRI 48D82466H12 silicon
CR2 48C83654H01 silicon
CR3 48D82466H12 silicon
CR4 48D82466H12 silicon

CHOKE:
Li 25B84796G01 3 mH; res 75 ohms max.

TRANSISTOR: (SEE NOTE)
Ql 48R869428 NPN; type M9428
Q2 48R869428 NPN; type M9428
Q3 48R869427 PNP; type M9427
Q4 48R869 642 NPN; type M9642

RESISTOR, fixed: +£10%; 1/4 W
unless otherwise stated

RI 65131652 39
R2 656040 680: 1/2 W
R3 65129226 100k
R4 656090 470; 1/2 W
R5 656254 330; 1 W
R6 65129230 12k
R7 65129145 82k

TRANSFORMER, power:Tl 25D83633D02 transistor-controlled; toroidal
type; ferrite core; incl. pri:
BRN, BLK w/GRN center tap:
res 0. 16 ohm #15%
feedback: BLU, YEL w/WHT
center tap; res . 087 ohm #15%
sect ORG, ORG w/RED center
tap; res 0.339 ohm £15%

NON-REFERENCED ITEMS

42C84284B01 RETAINER: (screw captivator)
3 req'd,

35136905 SCREW, tapping: No. 4 x 5/16"
Phillips" round head; inel.
captive lockwasher; 3 req'd.

26B83379H01 HEAT SINK {2 req'd.)
26-82476L01 SHIELD, transformer

P

2,

RE

Q2 +

Ql ce

WHT

BLY ORG

SRN RED

aki

PARTS LIST

IMPORTANT
USE ONLY THE FOLLOWING MOTOROLA

PART NUMBERS WHEN ORDERING
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TIME-OUT TIMER
MODEL TLN1361A

FUNCTION
The time-out timer times a one-minute period starting
when the PTT switch is actuated. When the time ex-
pires, the unit operates a switch in the exciter to turn off
+9.6 V to the transmitter. The unit also supplies an
alert tone to signal the local operator that time has ex-
pired.

VERSION-1
ALERT TONE

10
RIG

ore

FROM PIN1
6V

CONTINUOUS

SIDE

To PIN 3
TRANSMITTER

INHIBIT

SOLDER SIDE

COMPONENT SIDESHOWN FROM SOLDER

68P81030E67-D
10/2/78-UP

FROM PIN
KEYED+9 6V

BD-CEPS-22041-0
BD-OEPS-22042-O
OL-CEPs-22043-0

INPUTS OUTPUTS

KEYED p 5, RED+9,6V
TIME-OUT

TIMER SWITCH

T 95V

¢3
OOtSuF

CEPS -4OI-B

REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO

VOLTAGE READING:
R*RECEIVE
T+ TRANSMIT

T.0.* TIMED OUT
S ALERT TONE

VERSION-O
TIME-OUT TIMER

ALERT TONE
TO Ri6

Q3

RIS

R8 CR2
RG

02

cs
RH ca R2

RO SCR Q1, Q2, 04, 06

ORG VEL BRN

TO PIN3 FROM PIN 4 FROM PIN { SHOWN FROM PIN SIDE
TRANSMITTER GROUND +9.6V

INHIBIT CONTINUOUS

SHOWN FROM SOLDER SIDE

TIME-OUT TIMER
INVERTER TIMER

RESET
TLN1361A Time-Out Timer PL-999-G

CAPACITOR, fixed: uF; +10%;
unless otherwise stated

cl 23D83185D01 120,15
c2 21D82428B59 +80-20%; 200 V
c3 21D82187B31 -0015, 100 V
c4 21C82372C07 .05 +80-20%; 25 V
cs 8D82905C30 1; 50

cRi 48C83654H01 silicon
CR2 48C83654H01 silicon

CONNECTOR, receptacle:
qi 1V80763A66 female; 5-contact (mounting

base)
J9ll 39$10184A24 Push pin; female

TRANSISTOR: (SEE NOTE)
Qi 48R869570 N-P-N; type M9570
a2 48R869570 N-P-N; type M9570
Q3 48R869673 programmable unijunction;

type M9673
Q4 48R869571 P-N-P; type M9571
Qs 48R869626 P-N unijunction; type M9626
06 48R869570 N-P-N; type M9570

RESISTOR, fixed: +10%; 1/4 W;
unless otherwise stated

Ri 65124071 8.2K
R2 6S185B84 2.7K; 1/8 W
R3 65124049 IK
R4 6S124C25 100
RS 6S185Bl4 470K £5%; 1/8 W
R6 6S124B14 470K 45%
R? 651241318 680K £5%
R8 65124025 100
R9 6S124C49 IK
R10 65124049 1K
Rll 6S124C65 4.7K
R12 6S185B91 10K; 1/8 W
R13 65124037 330
Ri4 6S124C11 27
RI5 6$124C71 8.2K
R16 65124063 3.9K

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

SCRI 48R869577 silicon; controlled; type M9577

+9.6V BRN
CONTINUOUS

O7V RZ RS 5.50 RE RIO
470K IK

M9570) ov
.817R ae 100

M9570 TO. CRI ong TRANSMITTER
8.2K Q3 INHIBIT

GROUND 4 YEL SCRiRS C2 ol
iK W20uF 68OK

RB
100

9577

R ov USE AT TIME-OUT 0.ov

7.0. OV TO BLY
SEMICONDUCTOR DEVICE
diode: (SEE NOTH

ORT RS
100

¥

Rad ALERT TONE ALERT TONE ISOLATION
SWITCH OSCILLATOR SWITCH47K

T ov *RIB
ov 8330

é
RN

OSuF cs R ov as
M9626 82K M9570

TO 4.84
56

GRN

Q6 GRN

Qs

Q3

NOTE: For optimum performance, diodes, transistors, and inte-
grated circuits must be ordered by Motorola Part Numbers.

PL-5234-OTLN5868A Tune-out Timer Installation

RS

Ria

01
Re

Reo

05 R4

RS
Ri4

Rts RED FROM
2-131435 NUT, 4-40 x 1/4 x 3/32";

2 used
3-134184 SCREW, tapping; 4-40 x 5/16";

2 used
334212 SCREW, tapping; 4-40 x 5/16"5

2 used
7-82318L01 BRACKET
42-10217A01 STRAP, cable harness; 3 used

PIN 2 KEYED +9.6V

Rio RI
R?os

R3
EBC

SCRA

Cs
:

1

KGA

By

OL-CEPS-64I4-E
Q3 Q5
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REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO
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unless otherwise stated
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ASSEMBLED LOCKING
MECHANISM

CLOSE-QUARTER BOTTOM PLATE
THREE POINT MOUNTING

USE OF THREE POINT MOUNTING ELIMINATES BOTTOM COVER
WARPING WHEN MOUNTED ON UNEVEN SURFACES

FCEPS-20634-B

LOCK ASSEMBLY
DETAIL

PARTS LIST
MECHANICAL PARTS

MOTOROLA

1V80719B58 COVER, bottom
2 43-893898 BUSHING, spacer
3 4-119331 LOCKWASHERZ- 1/4" split
4 3-129278 SCREW, tapping 4 10 41

plain hex head
5 3-125947 SCREW, tapping 14-103 3/4°

plain hex head
6 4.7688 LOCKWASHER, 1/4" internal-

external
7 $6-84158A28 BAG, plastic imprinted
8 42-19376 CLAMP, cabie
9 3-7467 SCREW, tapping 8-18 » 3/8"

plain hex head
10 37-82633B03 }GROMMET, rubber 0.625 \

9.500" x 0.375
11 4.122238 WASHER, metallic 2.125 \

0.257" x 095°
12 "MICOR' MOBILE RADIO SET
13 64-8412ZD01 SLIDE PLATE, cover locking
14 64-84965C01 DETENT CHANNEL
15 3-134186 SCREW, tapping: 5-32 > 5/16"

"Phillips hex head text, lock-
washer)

16 1¥80722B40 DETENT BRACKET & SPRING
ASSEMBLY

17 3-138295 SCREW, tapping: 8-32 x 3/8"
"Phillips" binder head

18 64-84087B01 FRONT PANEL
19 3-138295 SCREW, tapping: 8-32 x 3/8"

Phillips" binder head
20 3-136909 SCREW, tapping: 10-32 x 11/16

plain hex head
2l 55-84301B01 JAM PLATE
22 64-84289B01 PIVOT PLATE, handle
23 43-84273B01 [HAND GRIP, handle
24 75-84424B01 CUSHION, hand gmp
25 55-84667B01 [HANDLE
26 15-82384M01 COVER top
27 3-134184 SCREW, tapping: 4-40 x 5/16"

"Phillips" hex head (ext
lockwasher)

28 41-84Z46D01 SPRING, locking bar tensioning
29 42-84244D01 RETAINER, locking bar guide
30 45-84245D01 [LOCKING BAR
31 55-84101B01 CYLINDER ASSEMBLY, key-

operated: incl. two keys,
part no. 55-893872 (one key)

32 3-138006 SCREW, tapping: 8-32 x
1-1/16" "Phillips" fillister
head

33 46-84294B01
75-83951F01

BLOCK,

(NOT SHOWN)

'"MICOR"' MODEL HARDWARE KITS
MODEL TLN5096B STANDARD (CARRIER SQUELCH)
MODEL TLN4931B STANDARD (""PRIVATE-LINE'')

MODEL TLN5097B WIDE-SPACED (CARRIER SQUELCH)
MODEL TLN4932B WIDE-SPACED (*'PRIVATE-LINE'')

MODEL TLN5665A STANDARD (45/100 WATT)
MODEL TLN5663A WIDE-SPACED (45/100 WATT)

Be

cK

ew
12

13
26

DETAIL @ 14
HANDLE ASSEMBLY 30

FUNCTION

The model hardware kits include the housings and hous-
ing parts used with the '"Micor'' radio sets. Separate
kits are used for one and five frequency models and for
carrier squelch, (CS), ''Private-Line'' (PL) squelch, and
"Digital Private-Line'' (DPL) squelch.

2) (0

CODE NO. PART NO, DESCRIPTION

68P81035E22-A
10/2/78 -UP
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Wedge
BUMPER, Zusedrubber-
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15 3-134186 SCREW, tapping: 5-32 > 5/16"

"Phillips hex head text, lock-
washer)
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"Phillips" binder head

18 64-84087B01 FRONT PANEL
19 3-138295 SCREW, tapping: 8-32 x 3/8"

Phillips" binder head
20 3-136909 SCREW, tapping: 10-32 x 11/16

plain hex head
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22 64-84289B01 PIVOT PLATE, handle
23 43-84273B01 [HAND GRIP, handle
24 75-84424B01 CUSHION, hand gmp
25 55-84667B01 [HANDLE
26 15-82384M01 COVER top
27 3-134184 SCREW, tapping: 4-40 x 5/16"

"Phillips" hex head (ext
lockwasher)

28 41-84Z46D01 SPRING, locking bar tensioning
29 42-84244D01 RETAINER, locking bar guide
30 45-84245D01 [LOCKING BAR
31 55-84101B01 CYLINDER ASSEMBLY, key-

operated: incl. two keys,
part no. 55-893872 (one key)

32 3-138006 SCREW, tapping: 8-32 x
1-1/16" "Phillips" fillister
head

33 46-84294B01
75-83951F01
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(NOT SHOWN)
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MODEL TLN5096B STANDARD (CARRIER SQUELCH)
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The model hardware kits include the housings and hous-
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"PL" SWITCH BOX

MICROPHONE MICROPHONE
ON HOOK. OFF HOOK

"er DISABLE

BLK

GRN

AEPS- 11269-0

PARTS LIST HANG-UP BOX
TLN51$1A Hany -Up Box PL-2034B

SWITCH,
Sl 40 84b22B04 spst, slide

NON-REFERENCED ITEMS

1- 80742B93 HOUSING ASSEMBLY
(hang-up box) includes ret
part Sl

1- 80709B97 CABLE ASSEMBLY: includes
30S10136A15 CABLE, 2-con-
ductor 34t length
9C84151B01 CONNECTOR,
plug temale 2 req'd

3.122830 SCREW, tapping No 8% 1/2"
(2 req'd) (mounting screws)

42- 82018H07 RETAINER, cable
40- 84198C01 SWITCH, stack
3- 135495 SCREW, machine 2 56 + 3/#'

(2 req'd)

PARTS LIST
MECHANICAL AND ELECTRICAL PARTS

TSN6016B Mobile Speaker (8 ft. cables)

MOBILE SPEAKERREFERENCE MOTOROLA
SYMBOL PART NO DESCRIPTION

MODEL TSN6016B (8 FEET)
MODEL TSN6020A (25 FEET)

PL OR DPL HANG-UP SWITCH BOX

MODEL TLN5181A

:CONECTOR
:

%
: : :

ew"
FUNCTIONSELECT

The mobile speaker reproduces received audio. The speaker -

is rated at 15 watts and has an 8-ohm impedance.

The hang-up switch box is used in ''Private-Line'' (PL) and
"Digital Private-Line'' (DPL) coded squelch systems to hold
the microphone when not in use. When the microphone is
removed for use, a switch in the box automatically disables
the coded squelch to permit channel monitoring before
transmission.

TSN6020A Mobile Speaker (25 ft, cables) PL-1046-E2

i81

TRN8588A Hardware Kit PL-6206-O

AEPS-6497-A

68P81030E74-D
10/2/78-UP

SW
IT
CH

BO
X/
M
O
BI
LE

D
YN

AM
IC

M
IC
RO

PH
O
N
E

M
O
BI
LE

SP
EA

KE
R

&
PL

O
R
D
PL

H
AN

G
-U
P

CODE MOTOROLA
NUMBER PART NO, DESCRIPTION

1 1v80712B91 HOUSING ASSEMBLY (rear):
includes: 15D84981B01
HOUSING (rear): 3-14000]
SCREW, tapping: 19 x 7/8";
Phillips pan head; 4 required

2 7C84568B01 BRACKET, trunnion
4 3S136756 SCREW, tapping: No. 10 x 5/8"

plain hex head; 3 required
3B84244C01 THUMBSCREW, machine:

10-32 x 3/8"; 2 required
6 50D84561B01 LOUDSPE AKER, magnetic; 5",

"pincushion' type; 15 Watt
lor 50-84561B04 LOUDSPE AKER, magnetic; 511

"pincushion" type; 20 Watt
32C84564B01 GASKET, speaker-mounting

8 13B82671M01 BEZEL, speaker
9 CONNECTOR, plug: female;

consists of: 14C84566B01
BODY, connector 9C84151B01
TERMINAL, contact: 2 reqired

12 42B82018H05 RETAINER, cable entrance
13 33B82599D01 NAMEPLATE
14 42A84081A03 CLAMP, cable: includes S

hook
15 1V80709B98 CABLE ASSEMBLY: includes

30C83155H01 CABLE,
2-conductor {8 ft); each
conductor No, 18 ga. stranded;
('zip cord); also includes coded
items 9 and 14 (TSN6016B)

ior 1V80717B50 CABLE ASSEMBLY: includes
30C83155H01 CABLE,
2 conductor (25 ft); each
conductor No, 18 ga, stranded;
("zip" cord); also includes coded
items 9 and 14 (TSN6020A}

t f
4

REFERENCE MOTOROLA
SYMBOL PART NO DESCRIPTION

15
6

7-84569B01 BRACKET, wall mounting
10 7-84567B01 BRACKET, hanger
iH 3-121103 SCREW, machine; 6-32 x 3/8'
lo 3-3660 SCREW, tapping; 6-20 x 1/21;

2 used

14 3

9

12

13

6

7

"PL" SWITCH BOX

MICROPHONE MICROPHONE
ON HOOK. OFF HOOK

"er DISABLE

BLK

GRN

AEPS- 11269-0

PARTS LIST HANG-UP BOX
TLN51$1A Hany -Up Box PL-2034B

SWITCH,
Sl 40 84b22B04 spst, slide

NON-REFERENCED ITEMS

1- 80742B93 HOUSING ASSEMBLY
(hang-up box) includes ret
part Sl

1- 80709B97 CABLE ASSEMBLY: includes
30S10136A15 CABLE, 2-con-
ductor 34t length
9C84151B01 CONNECTOR,
plug temale 2 req'd

3.122830 SCREW, tapping No 8% 1/2"
(2 req'd) (mounting screws)

42- 82018H07 RETAINER, cable
40- 84198C01 SWITCH, stack
3- 135495 SCREW, machine 2 56 + 3/#'

(2 req'd)

PARTS LIST
MECHANICAL AND ELECTRICAL PARTS

TSN6016B Mobile Speaker (8 ft. cables)
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PL OR DPL HANG-UP SWITCH BOX

MODEL TLN5181A

:CONECTOR
:

%
: : :

ew"
FUNCTIONSELECT

The mobile speaker reproduces received audio. The speaker -

is rated at 15 watts and has an 8-ohm impedance.

The hang-up switch box is used in ''Private-Line'' (PL) and
"Digital Private-Line'' (DPL) coded squelch systems to hold
the microphone when not in use. When the microphone is
removed for use, a switch in the box automatically disables
the coded squelch to permit channel monitoring before
transmission.
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CODE MOTOROLA
NUMBER PART NO, DESCRIPTION
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includes: 15D84981B01
HOUSING (rear): 3-14000]
SCREW, tapping: 19 x 7/8";
Phillips pan head; 4 required

2 7C84568B01 BRACKET, trunnion
4 3S136756 SCREW, tapping: No. 10 x 5/8"

plain hex head; 3 required
3B84244C01 THUMBSCREW, machine:

10-32 x 3/8"; 2 required
6 50D84561B01 LOUDSPE AKER, magnetic; 5",

"pincushion' type; 15 Watt
lor 50-84561B04 LOUDSPE AKER, magnetic; 511

"pincushion" type; 20 Watt
32C84564B01 GASKET, speaker-mounting

8 13B82671M01 BEZEL, speaker
9 CONNECTOR, plug: female;

consists of: 14C84566B01
BODY, connector 9C84151B01
TERMINAL, contact: 2 reqired

12 42B82018H05 RETAINER, cable entrance
13 33B82599D01 NAMEPLATE
14 42A84081A03 CLAMP, cable: includes S

hook
15 1V80709B98 CABLE ASSEMBLY: includes

30C83155H01 CABLE,
2-conductor {8 ft); each
conductor No, 18 ga. stranded;
('zip cord); also includes coded
items 9 and 14 (TSN6016B)

ior 1V80717B50 CABLE ASSEMBLY: includes
30C83155H01 CABLE,
2 conductor (25 ft); each
conductor No, 18 ga, stranded;
("zip" cord); also includes coded
items 9 and 14 (TSN6020A}
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REFERENCE MOTOROLA
SYMBOL PART NO DESCRIPTION

15
6

7-84569B01 BRACKET, wall mounting
10 7-84567B01 BRACKET, hanger
iH 3-121103 SCREW, machine; 6-32 x 3/8'
lo 3-3660 SCREW, tapping; 6-20 x 1/21;
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MOBILE DYNAMIC MICROPHONE REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

MODELS TMN6054A AND TMN6111A

FUNCTION

The mobile microphone converts speech to audio signals for
transmission. The microphone includes a hang-up clip and
hardware used in carrier squelch applications to hold the
microphone.

68P81030E76-C
10/2/78-UP

ELECTRICAL PARTS LIST
IMPORTANT

USE ONLY THE FOLLOWING MOTOROLA
PART NUMBERS WHEN ORDERING

REPLACEMENT PARTS

MICROPHONE

'PUSH TO TALK'
BUTTON

FAEPS-6868-B
(3000X6)}

51 DPI
MICROPHONE
CARTIDGE

PHOS
(MATES WITH

JH1O3 ON (OL HEAD}
+RED

WHT
GRN

BLK
RED

AEPS -6116-0

TMN6111A and TMN6054A Microphone
CARTRIDGE, microphone:

DPi 59-83272G01 dynamic: includes transistor
or59-84013A01 preamplifier
or59-82933C01
or59- 82933002

CONNECTOR, plug:
P1103 part of WI

CORD, microphone: coiled
wi 1-84135C01 4-conductor; includes ref.

part Pl, CLAMP, cable ''S"
hook (ref. part 13), SPRING,
strain relief (ref. part 12),
and non-ref, LUG (4 req'd)
29B83277G02

SWITCH, push:
si 40- 82263G02 dpst

NON-REFERENCED ITEMS
29-83277G02 LUG, insulation piercing:

4 req'd (p/o W1)
33-82599D01 NAMEPLATE
13-84599B01 EMBLEM

PL-797-G
STRAIN
RELIEF

RED
BLK

76

6w5

2
:

:

22

TMN6111A, TMN6051A Microphone PL-1305-F
MOTOROLA

CODE PART NO, DESCRIPTION

I 38A81559B01 PUSHBUTTON
2 35140000 SCREW, tapping: No. 6-19 x

3/8 ': 3 regid.

WASHER, flat: 1/4 x 0.156" x
0,015"; 3 req'd.

5 35122830 SCREW, tapping No. 8x 1/2";
2 req'd,

1V851094 BRACKET & SPRING ASSY.
(eyeletted)

7 1V80709B93 HOUSING, microphone (front
and rear} TMN6054A (PEARL}

1V80720A95 HOUSING, Micruphone (front
and rear) TMN6111A (BLK)

35129498 SCREW, lock: No. 6-32 x
5/16" "Phillips" round head

9 457666 LOCKWASHER: No. 6 external
10 12A852710 STRAP, strain relief
lt 35139999 SCREW, tapping: No. 6-19x3/4"!

"Phillips" round head 2 req'd,
12 412852707 SPRING, strain relief (p/o W1)
13 42A893647 CLAMP, cable "S"' hook (p/o

wi)
15 42B82702B02 RETAINER, cartridge
16 32A82703B01 GASKET, neoprene
17 11$2506 TUBING, No, 9 black, 5" length

req'd.

12

wi +

7
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hardware used in carrier squelch applications to hold the
microphone.

68P81030E76-C
10/2/78-UP

ELECTRICAL PARTS LIST
IMPORTANT

USE ONLY THE FOLLOWING MOTOROLA
PART NUMBERS WHEN ORDERING

REPLACEMENT PARTS

MICROPHONE

'PUSH TO TALK'
BUTTON

FAEPS-6868-B
(3000X6)}

51 DPI
MICROPHONE
CARTIDGE

PHOS
(MATES WITH

JH1O3 ON (OL HEAD}
+RED

WHT
GRN

BLK
RED

AEPS -6116-0

TMN6111A and TMN6054A Microphone
CARTRIDGE, microphone:

DPi 59-83272G01 dynamic: includes transistor
or59-84013A01 preamplifier
or59-82933C01
or59- 82933002

CONNECTOR, plug:
P1103 part of WI
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2 35140000 SCREW, tapping: No. 6-19 x

3/8 ': 3 regid.

WASHER, flat: 1/4 x 0.156" x
0,015"; 3 req'd.

5 35122830 SCREW, tapping No. 8x 1/2";
2 req'd,

1V851094 BRACKET & SPRING ASSY.
(eyeletted)

7 1V80709B93 HOUSING, microphone (front
and rear} TMN6054A (PEARL}

1V80720A95 HOUSING, Micruphone (front
and rear) TMN6111A (BLK)

35129498 SCREW, lock: No. 6-32 x
5/16" "Phillips" round head

9 457666 LOCKWASHER: No. 6 external
10 12A852710 STRAP, strain relief
lt 35139999 SCREW, tapping: No. 6-19x3/4"!

"Phillips" round head 2 req'd,
12 412852707 SPRING, strain relief (p/o W1)
13 42A893647 CLAMP, cable "S"' hook (p/o
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AEPS-6474-O

TCN1092B Control Head
MODEL TABLE

TECHNICAL CHARACTERISTICS

MOTOROLA INC.
Communications Division

9/29/78-UP

CONTROL HEAD
FOR ''MICOR" RADIO

1. DESCRIPTION

These Motorola mobile radio control heads
are durable units providing ease of operation,
illuminated labelling of controls (graphics),
maintenance-free circuitry, and impact safety. A
rugged circuit board eliminates virtually all wires,
while a slide-switch, two potentiometers, anda
rotary switch provide almost complete operator
control of the radio set. A durable two-piece
plastic housing encloses the circuit board and
control head components while a resilient front
bumper provides protection during accidental
contact.

The recessed knurled VOLUME, frequency
selector, and SQUELCH knobs project both above
and below to permit adjustment by the operator.
The power switch on-off actuator projects from
the top when in the on position, below when off.
Rotation of the frequency selector knob (multi-
frequencymodels only) selects the desired receive
and transmit frequency. The channel selected is
numerically indicated on the frequency indicator
dial directly above the selector knob. Rotation
of the VOLUME control clockwise increases the
volume. Clockwise rotation of the SQUELCH con-
trol increases the squelch threshold (requires a
stronger signal before audio is heard). Labelling
of controls is provided by visual graphics which
are visible in thedaylight and illuminated at night,
while the red transmit indicator will be seen
whenever the push-to-talk function is activated.

ODEL

TCN1091B 1

TCN1092B 4
TCN1095A 1

TCN1096A 4
TCN1106A
TCN1112A
TCNIII9A 12
TCN1124A 12
TCN1183A
TCN1184A

8
8

5

service publications
1301 E. Algonquin Road, Schaumburg, IL 60196

68P81101E55-M

CO
N
TR

O
L
H
EA

D

Dimensions
(excluding 6-7/8" wide x 2' high x
mounting 3-3/4" deep
bracket)
Weight 1 pound
Temperature -30°C to +60C
Range
Current Drain 145 mA @ 13.8 V

Meets or exceeds Federal SafetySafety Standards FS-201 & SAEJ921
>

-1
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Breakaway and non-breakaway trunnion
mounts are available for control head mounting.
These two brackets offer a limitless choice of
operating positions. Both mounts allow continuous
adjustment inthe vertical plane and the breakaway
mount also affords continuous adjustment in the
horizontal plane.

Four holes are provided on the bottom of the
control head to mount a microphone hang-up clip
or PL hang-up switch box.

2. INSTALLATION

a. Tools Required

-- Center Punch
-- Hammer
-- Drill (1/4'' Chuck)

#22 (0.157") Drill
-- Screwdriver (Flat Blade)
-- 5/16'' Nut Driver

b. Installation Procedure (With Non-Breakaway
Mount)

(1) Determine the location for mounting the
control head. The control head should be positioned
within easy reach of the operator.

(2) Remove the trunnion bracket and retainer
assembly from the control head by removing the
two trunnion side screws (see Figure 1).

CAUTION
Care must be taken in removing the
trunnion bracket from the control head.
After removing the side screws from
the trunnion bracket, spread the bracket
slightly to prevent damage tothe circular
friction action between the cup on the
control head and the clutch facing on the
bracket.

(3) Disassemble the retainer and breakaway
disc assembly from the trunnion bracket by using
a 5/16" nut driver to remove the #10-32 x 1/2"
lockscrew.

(4) Remove the tapping screws from the
control head retainer. (Discard the paper re-
tainers. )

and 10-
in this

(5) The retainer, breakaway disc,
32 x 1/2" lockscrew will not be used
installation (retain for future use).

(6) Use the trunnion bracket as a template
and mark the locations of the holes to be drilled.

(7) Center punch and drill two 0.157" (#22
drill) holes at the positions marked previously.

(8) Secure the trunnion bracket tothe vehicle
with two 10-16 x 5/8" tapping screws.

(9) Reassemble the control head to the trun-
nion bracket using caution as advised in step (2).

NOTE
Before tightening the two trunnion side
screws, rotate the control head into the
desired vertical position.

(10) Fasten the appropriate cable connectors
to the rear of the control head.

c. Installation Procedure (With Breakaway
Mount)

(1) Determine the location for mounting the
control head. The control head should be positioned
within easy reach of the operator.

(2) Remove the trunnion bracketand retainer
assembly from the control head by removing the
two trunnion side screws (see Figure 2).

CAUTION
Care must be taken in removing the
trunnion bracket from the control head.
After removing the side screws from
the trunnion bracket, spread the bracket
slightly to prevent damage to the circular
friction action between the cup on the
control head and the clutch facing on the
bracket.

(3) Disassemble the retainer and breakaway
disc assembly from the trunnion bracket by using
a 5/16" nut driver to remove the #10-32 x 1/2"
lockscrew..

(4) Remove the
control head retainer.
tainers. )

tapping screws from the
(Discard the paper re-

(5) Remove the backing from the self-adhesive
mounting template and fasten the template at the
location where the control head is to be mounted.

NOTE
This template locates the mounting holes
for drillingand should be left in place to
show the re-assembly of the trunnion
bracket if the installation is changed at
a later date.

2
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(6) Center punch and drill two 0,157" (#22
drill) holes at the position located on the template.

(7) Mount the control head retainer and
breakaway discassemblywith the supplied hardware
(two #10 x 5/8" tapping screws) using a5/16" nut
driver.

(8) Mount the trunnion bracket to the control
head retainer assembly using the #10-32 x 1/2"
lockscrew removed in step (3).

NOTE
Before tightening the lockscrew, rotate
the trunnion bracket to the desired
horizontal position; then tighten the
lockscrew.

(9) Reassemble the control head to the trun-
nion bracket using caution as advised in step (2).

NOTE
Before tightening the two trunnion side
screws, rotate the control head into the
desired vertical position,

(10) Fasten the appropriate cable connectors
to the rear of the control head,

3. OPERATION

a. To Turn "On" the Equipment

Apply power tothe radio set by pressing upward
on the on-off switch actuator projecting from the

ON-OFF
TRANSMIT SWITCH/INDICATOR
INDICATOR (ALL GRAPHICS ARE
{ILLUMINATED ILLUMINATED WHEN
DURING ON-OFF SWITCH IS
TRANSMISSION) IN THE ON POSITION

FAEPS--6475-A

INDICATOR

bottom of the control head (see Figure 3). The frontal
area of the actuator will appear and the graphics will
be illuminated (visible only during dim ambient
light conditions), indicating that power has been
applied to the radio. On Multi-freauency models,
rotate the frequency selector knob until the number
on the freauency indicator dial corresponds to the
number associated with the desired frequency.

b. To Receive

NOTE
Omit steps (1) and (5) for radio sets
without ''Private-Line'' operation.

(1) To hear all on-frequency signals, set the
"Private-Line" switch (on the side of the hang-up
switch box) in the PL disable position, LD) ).

(2) Turn the SQUELCH control to the fully
counterclockwise position.

(3) Turnthe VOLUME control clockwise until
noise is heard.

(4) With no signal being received, adjust the
SQUELCH control by turning the control slowly
clockwise until the noise is just squelched (cuts
out},

(5) To hear "Private-Line'" signals only, set
the ''Private-Line'' switch on the hang-up switch
boxin the operate position and place the microphone
in the hang-up box.

FREQUENCY (MULTI-FREQ.
MODELS ONLY)

+
SQUELCH
CONTROL

FREQUENCY SELECTOR
(MULTI-FREQ. MODELS
ONLY)

VOLUME ILLUMINATED
CONTROL GRAPHICS

Figure 3.
Operator's Controls and Indicators

A4



(6) Set the VOLUME control to the desired
listening level with a received signal.
c. To Transmit

(1) ''Private-Line" Radio Sets

(a) Turn '"on'' the radio set. Turn on
the vehicle ignition switch (if required), To
conserve the battery, the engine should be running
while transmitting.

(b) Lift the microphone on handset out
of the hang-up switch box. Listen for other sta-
tions which may be transmitting. If signals are
heard, wait until the communication channel is
clear before proceeding. Hold the microphone
about one inch from the lips and turned about 30°
away from the face. Press the push-to-talk
button on the microphone. The red transmit in-
dicator will illuminate and the radio will trans-
mit a carrier. Speak slowly and clearly across
the microphone in a normal or slightly louder-
than-normal voice. At the end of the message,
release the push-to-talk button and replace the
microphone. This returns the radio receiver to
PL tone-coded squelch operation.

(2) Carrier Squelch Radio Sets

(a) Turn ''on'' the radio set. Turn ''on"'
the vehicle ignition (if required). To conserve the
battery the engine should be running while
transmitting.

(b) Remove the microphone or handset
from the hang-up bracket. Hold the microphone
about 1"' from the lips and turned about 30° awayfrom the face. Press the push-to-talk button
on the microphone. The red transmit indicator
will illuminate and the radio will transmit a
carrier. Speak slowly and clearly across the
microphone in a normal or slightly louder-than-
normal voice. At the end of the message, re-
lease the push-to-talk button and replace the
microphone.

d. To Turn "Off" the Equipment

Depress the on-off switch actuator until the
frontal area of the actuator disappears and the light
illuminating the graphics goes out.

4 MAINTENANCE

The ''Micor'' control heads are rugged passive
units that should require little or no maintenance.
If a problem is suspected in the control head, the
following instructions provide directions for dis-
assembly of the unit.

Refer to Figure 4. The two captivated
"Phillips" head screws hold the upper and lower
halves of the housing together. Four optical
prisms are factory mounted and aligned into the
top cover of the housing. These prisms require
no serviceandmustnotbe tampered with for any
reason,
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a. Bulb Replacement

Pilot bulbs can be replaced from the rear
of the control head. Rotate the socket
counterclockwise 45° and withdraw from the cir-
cuit board. Use the fingers to remove the wedge-
type bulb by pulling straight out of the socket,

b. Circuit Board & Bracket Assembly Removal

Refer to the following procedure for removal
of the circuit board and bracket assembly:

(1) Loosen the two captive screws and remove
the upper half of the housing (refer to Figure 4).

(2) Remove two bracket assembly retaining
screws and lift out assembly (refer to Figure 5).

(3) Reverse procedure to replaceassembly.

c, Circuit Board Removal

If the circuit board must be removed, use the
following procedure:

(1) Remove the circuit board and bracket
assembly from the housing as described in the
preceding paragraph,

(2) Remove the circuit board from the bracket
assembly (refer to Figure 6).

(3) Service components mounted on the
circuit board and/or bracket assembly.

(4) Reverse procedure to reassemble (refer
to Figure 6).

d. Slide Switch and/or Frequency Selector
Removal

If the slide switch and/or frequency selector
must be removed, use the following procedure:

(1) Remove the VOLUME and SQUELCH con-
trol knobs.

(2) Kkemove the mounting nuts and lockwashers
from both the VOLUME and SQUELCH controls
(leave the slide switch and frequency selector
switch mounted to the bracket).

(3) Slide the circuit board and attached con-
trols out of the bracket,

(4) Disconnect the leads from the slide
switch and frequency selector switchto the circuit
board.

(5) Remove two "Phillips" head screws
holding the slide switch to the bracket then
remove the switch assembly.

(6) Remove the frequency selector
knob, indicator dial, mounting nut, and
lockwasher; then remove. selector switch
assembly.

(7) Reverse procedure to reassernble.

1

LIFT FRONT OF BRACKET
ASSEMBLY UPWARD TO
CLEAR ALIGNMENT SLOTS
THEN LIFT OUT ASSEMBLY FAEPS-6943-A

Figure 5.
Circuit Board & Bracket Assembly Removal
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e. Frequency Selector Switch Stop Adjustment than four positions are desired, or if the selec-
tor switch is replaced, the mechanical stop must

The multi-frequency control heads have a be properly set. Refer to Figure 7 for proper
mechanical stop on the frequency selector switch. orientation of the switch and positioning of the
This stop is set for four, five, or eight-frequency mechanical stop. The stop is omitted in 12-fre-
operation as shipped from the factory. If less quency models to allow continuous rotation.
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MECHANICAL PARTS LIST
IMPORTANT

USE ONLY THE FOLLOWING MOTOROLA

ELECTRICAL PARTS LIST

PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS

CONTROL HEAD MODELS

TLN4369B Circuit Board PL-1049-I

PL-1048-M

29

26

24

23

22 4

14

DIODE: SEE NOTE
CR1101 48D83461E45 diode; Zener type; nom. 25 V

LAMP, incandescent: minia-
ture wedge base:

DS1101 65B83554G01 12 V; 0.19 A; type No. 161
DS1102 65B83554G01 12 V; 0.19 A; type No. 161

CONNECTOR, receptacle:
J1101 c/o (20) 29B84547B01 TERM-

INALS, pin: male
J1102 c/o (20) 29B84547B01 TERM-

INALS, pin: male
J1103 c/o (5) 29B84547B01 TERM-

INALS, pin: male
J1104 c/o (2) 29B84547B01l TERM-

INALS, pin: male

RESISTOR:
R1101 65488090 fixed: 56+10%;: 2 W
R1102 656291 fixed: 560 #10%; 1/2 W
R1103 6S5581 fixed: 3.3k £10%; 1/2 W
R1104 6S5581 fixed: 3. 3k 1/2 W
R1105 18C84584A02 variable: 25k 430%; 1/4 W
R1106 18C84584A02 variable: 25k £30%; 1/4 W
R1107 656373 fixed: 150 410%; 1/2 W
R1108 6+127025 fixed: 100 410%; 2 W

SWITCH :

$1101 40C84622B02 slide: dpst; does not include
29S10134A86 LUG, connector:
female; 4 required

$1103 40C84149C0l rotary; 4-position; non-shorting
includes mounting hardware &

adjustable stopwasher (not
available separately)

40084149002 rotary; 8-position; non-shorting
includes mounting hardware and
(2) adjustable stopwashers (not
available separately)

40C84149C03 rotary; 12 position; non-shorting
includes a fixed non-adjustable
stop; does not include mounting
hardware

NON-REFERENCED ITEMS
1V80776B48 PRINTED CIRCUIT BOARD

ASSEMBLY; includes
29B84547B01 TERMINAL,
contact; male; 47 required
42C84962C01 RETAINER,
connector; 2 required

4-2636 LOCKWASHER: 3/8" internal
tooth (for 12+freq. switch)

2-136272 NUT, hex: 3/8''=32 x 1/2" (for
12-freq. switch)

TCN1091B (Single-Freq. ) TCN1106A (8-Freq.)
TCN1092B (4-Freq.) TCN1112A (8-Freq.)
TCN1095A (Single-Freq. ) TCN1119A (12Freq. )
TCN10961 (4-Freq. ) TCN1124A (12-Freq.)

TCN1184A (5-Freq.)

21
32

FBEPS-6941-B

NOTE:
Replacement diodes must be ordered by Motorola part number only
for optimum performance.

CODE MOTOROLA
NUMBER PART NO, DESCRIPTION

1 35136756 SCREW, tapping; 10-l6x5/8"
plain hex flanged head; does not
include 487652 LOCKWASHER;
No. 10 external

49C84961C01 DISC, trunnion bracket mount-
ing; "breakaway"! type
(TCN1091B and TCN1092B)

42D84963C01 COLLAR, trunnion bracketmount,
ing (TCN1091B, TCN1092B)

35115727 LOCKSCREW, machine; 10-32x
1/2" plain hex head (TCN1091B,
TCN1092B)

7C84576B01 BRACKET, trunnion
(TCN1091B, TCN1092B)

75~82619M01 FRONT COVER, housing

35136963 SCREW, tapping: 6-20 x 5/16"
"Phillips" flat head

1V80712B88 TOP COVER ASSEMBLY,
housing; includes items coded
6, 7, 9, 27, 28, 29, 31 (multi-

or freq. models)
1V80757B65 TOP COVER ASSEMBLY,

housing; includes items coded
6, 7, 9, 28, 29 and 31 (single-
freq. models)
PRISM, optical (SEE NOTE)

11 TLN4369B PLATED CIRCUIT BOARD
ASSEMBLY; includes contact
terminals

12 28136272 NUT, machine; 3/8-32x1/2'' hex
13 458210 WASHER, metallic; 0.39"! x

0.562" x 0. 16"
14 36D84001C02 KNOB, control (volume & squelch)
15 3B84546B01 SCREW, machine; shoulder type

(trunnion-mount)
16 3B84548Bol SCREW, machine; 6-32 x 1/2"

Phillips" round head; "captive"
type

17 35136138 LOCKSCREW, machine; 6-32 x
3/8" "Phillips" hex head

18 36D84001C01 KNOB, control; (freq. selector)
(requires use of item coded 19)

19 36D84006C01 DISC, switch position indicator
(used with item coded 18)

20 45€84004C01 switchACTUATOR,
15E84920B01 HOUSING, (bottom section)

22 7C84005C01 BRACKET (chassis)
23 1V80712B89 SWITCH ASSEMBLY: (slide

switch); includes wires, contact
terminals and mounting screws

24 35135084 LOCKSCREW, tapping; 4-40 x
5/16" "Phillips" fillister head

25 42D84067C01 RETAINER, connector
26 9B84627B01 LAMPHOLDER

29 PRISM, optical; includes RED
LENS (SEE NOTE)

30 13D84000C02 BEZEL (single-frequency)
or 13D84000C01 BEZEL (multi-frequency)

31 33C84038C01 MARKER STRIP (VOLUME,
SQUELCH)

32 38B84357C01 PLUG, SNAP-IN (single-freq
33 42C84962C01 RETAINER, connector

NON-CODED ITEM
54B84111D01 MOUNTING TEMPLATE

(TCNI091B, TCN1092B)

2

3

4

5

3 6

7

8
1

30
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31 9

25
33

9

12-13
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1

ASSEMBLY).

NOTE: Items coded 9, and 29 are not individually replaceable.
For field-replacement, order item No. 8 (TOPCOVER
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MODEL TABLE
MODEL NO, OF CABLE NO. OF
NUMBER LENGTH FREQS. COLOR CONDUCTORS APPLICATION
TKN6452B 18 ft. 1 BLK Multi Connect Radio to Control Head
TKN6453B 22 ft, 1 BLK Multi Connect Radio to Control Head
TKN6454B 18 ft. 4 BLK Multi Connect Radio to Control Head
TKN6455B 22 ft. 4 BLK Multi Connect Radio to Control Head
TKN6470B 22 ft, 4 BLK Multi Connect Radio to Control Head

(Positive Ground)
TKN6606A 18 ft. 12 BLK Multi Connect Radio to Control Head
TKN6607A 22 ft. 12 BLK Multi Connect Radio to Control Head
TKN6608A 22 ft. 12 BLK Multi Connect Radio to Control Head

(Positive Ground)
69 in, All ORG 1 (fused)TKN6456A Supply Power to Transmitter
100 in, All GRN 1 (fused) Supply Power to Receiver

TKN6457A 18 in All RED 1 (fused) Supply Power to Radio (45 w, 136-
174 MHz Radios Only

TKN6458A 18 in All RED 1 (fused) Supply Power to Radio (All other
"Micor' radios)

INSTALLATION INSTRUCTIONS
CAUTION

In positive ground vehicles, an optional
ground converter is required and a
positive ground cable kitmust be used.
A negative ground cable kit can be
converted for positive ground operation
if required, Refer to Figure 5 for
conversion details,

STEP 1

CABLE ROUTING (Refer to Figures1,2, 3,4, and
7.)

CAUTION
Before the cable is routed forward from
The trunk compartment, the green and

REMOVE LEADS BEFORE
CABLE ROUTING

TAPE
(SHOULD EXTEND AT LEAST
10" BACK FROM BLACK CON-
NECTOR)

RED POWER CABLE

orange (fused) leads MUST be removed
from the black connector block. Also,
on PLmodels, the greenand black leads
from the PLhang-up switch box must be
removed from the black connector block,
Refer to Figure 2 for the proper method
for lead removal,

When routing cables from the trunk compart-
mentinto and throughthe passenger compartment,
it is recommended that cables, connector block(s)
and ''fish'' wire be taped together as shown in
Figure 1,

Determine the position that the radio set will
occupy in the trunk compartment and leave enough

&a &
fo

kedo

BLACK CONTROL
CABLE

Figure l,

HEAVY DUTY
"FISH" WIRE

OR

pePs-6$$3-8 CABLE ROUTING TOOL
MOTOROLA PART NO. 66B84953COI
PART OF TUNING TOOL KIT TLN430IA
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CONNECTOR
BLOCK

CONTACT REMOVAL
TOOL (MOTOROLA PART NO
66B84690C01)

LEADS

INSERT TOOL FULLY
TO RELEASE LEAD

CONTACT

CONTACT
REMOVAL
TOOL

TAB ON CONTACT KEEPS CONTACT
LOCKEDIN BLOCK {IF TAB IS ON
BOTTOM, REVERSE TOOL)

LOCKED
CONNECTOR WHEN FULLY INSERTED TIP OF,

TOOL DEPRESSES TAB TO
RELEASE CONTACT

LEAD

RELEASED
AEPS-6540-E

Figure 2,

slack cable to permit the plug to be easily
connected or disconnected from the radio set as
shown in Figure 3.

Work from the trunk space forward. In some
cars there is enough room below the fiberboard
trunk partition to admit the cables. If this is not
the case, make an opening through the partition.
Remove the back seat.

AEPS 10110-0

Figure 3.

Typical Radio Placement

Pull the cables into the back seatarea, under
the floor mats and frontseat, out to the top ofthe
floor mat under the dash. Where no specific
channel is provided, route the cables under the
floormat along the side of the drive- shaft tunnel,
Pull the control head end of the multi-conductor
cable to the approximate location of the control
head. Route the red power cable into the engine
compartment throughany convenient hole already
in the firewall. If necessary, make a 1/2-inch
diameter hole elsewhere in the firewall, install
the supplied grommet, and route the cable through
the grommet,

aye

ne com-
2 att t

rng tongue .ug on one ena and anin-iine fuse
holder on the other. A small sectionof heat-shrink-
able tubing is supplied witheach cable. Any excess
red cable length should be trimmed at this time.
Slide the heat-shrinkable tubing over the red power
lead from the radio, Slide the stripped portionof
the red cable into the end of the in-line fuse holder
and crimp the joint as shown in Figure 5 using a
Burndy Model YIOB (indent "U" crimp). If this
tool is not available soldering is required,
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Slide the heat-shrinkable tubing over the
connectionand shrink the tubing using a Motorola
Model ST697 Heat Gun or equivalent heated air

Remove the fuse from the fuse holder and
Fasten the ring- tongue lug

source,
reconnect the holder.
on the end of the cable to the battery's ungrounded
terminal or to some point directly connected to
the ungrounded terminal of the battery (such as
the starter solenoid), Move the in-line fuse holder
to a convenient location on one of the sheet metal
parts of the engine compartment, Center punch
and drilla 9/64 (. 140'') hole through the mounting
surface. Then use the supplied #10-16-3/4" self
tapping sheet metal screw to mount the bracket.
Donot replace the fuse until the entire installation
of the radio set is complete.

The control head power cablekit contains two
separate wires, each equipped with an in-line

ALLOW SPACE OF RADIO SET
TO REMOVE
RADIO ASSY.

fuse, The orange wire is 69 inches long
and the green wire is 100 inches long. Taped
to the lugless end of each cable are a
crimp-on type ring tongue lug and a crimp-
on type spade lug. The spade lug allows
connection to hot leads at the fuse block
of the vehicle and the ring tongue lug per-
mits attachment to screws or terminals,
Determine from Table A of Figure 7 which
radio functions are to be switched through
the vehicle ignition switch. A typical hook-
up provides for ignition switch control of
the transmitter function only, thus permitting
the receiver to operate whenever the radio
set is turned on. In this case, the orange

is connected to the accessory terminalwire
of the ignition switch and the green wire
will be connected directly to the ungrounded
terminal of the battery or starter solenoid.

ALTERNATE
CABLE ROUTING

ALTERNATE POSITIONS
*ORANGE
WIRE TO
IGN. SW.

CONTROL HEAD

GREEN WIRE TO *
CONTROL HEAD

BATTERY

* REFER TO TABLE A,
CABLE KIT INSTALLATION DETAIL DIAGRAM.

RED POWER CABLE

BEPS-6454-B

Figure 4,
Typical Mobile Radio Cable Routing

4

Slide the heat-shrinkable tubing over the fuse, The orange wire is 69 inches long
connectionand shrink the tubing using a Motorola and the green wire is 100 inches long. Taped
Model ST697 Heat Gun or quivalent heated air to the lugless end of each cable are a
source. Remove the fuse from the fuse holder and crimp-on type ring tongue lug and a crimp
reconnect the holder, Fasten the ring- tongue lug on type spade lug. The spade lug allows
on the end of the cable to the battery's ungrounded connection to hot leads at the fuse block
terminal or to some point directly connected to of the vehicle and the ring tongue lug per-
the ungrounded terminal of the battery (such as mits attachment to screws or terminals,
the starter solenoid), Move the in-line fuse holder Determine from Table A of Figure 7 which
to a convenient location on one of the sheet metal radio functions are to be switched through
parts of the engine compartment. Center punch the vehicle ignition switch. A typical hook-
and drilla9/64 (. 140") hole through the mounting up provides for ignition switch control of
urface. Then use the supplied #10-16-3/4" self the transmitter function only, thus permitting
tapping sheet metal screw to mount the bracket, the receiver to operate whenever the radio
Do not replace the fuse until the entire installation set is turned on. In this case, the orange
of the radio set is complete. wire is connected to the accessory terminal

of the ignition switch and the green wire
The control head power cablekit contains two will be connected directly to the ungrounded

separate wires, each equipped with an in-line terminal of the battery or starter solenoid

ALTERNATE
CABLE ROUTING

ALTERNATE POSITIONS
ALLOW SPACE OF RADIO SET
TO REMOVE WIRE TO CONTROL HEAD
RADIO ASSY. IGN. SW.

GREEN WIRE TO
CONTROL HEAD

BATTERY

RED POWER CABLE
REFER TO TABLE A,
CABLE KIT INSTALLATION DETAIL DIAGRAM. BEPS-6454-B

Figure 4.
Typical Mobile Radio Cable Routing
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Q

IN LINE
FUSE HOLDER

RED POWER CABLE
BARE FROM RADIO (CUT ANDBLACK

INSULATION LEAD TRIM TO LENGTH)

é ===

FOR A SECOND INSTALLATION,
RED POWER CABLE TO CUT CABLE TO REMOVE FROM
RING TONGUE LUG FOR ENGINE COMPARTMENT. TO

CONNECTION AND SHRINK SPLICE CONNECTOR.

DO NOT CRIMP AT END OF HOLDER. SOURCE.
CRIMP ON EDGE OF BLACK
INSULATION OF HOLDER USING

(INDENT U CRIMP). SOLDER
IF TOOL IS NOT AVAILABLE.

INSULATION
EDGE

Figure 5,
Power Lead Connection

CAUTION cable kit. Grounding to the vehicle

BATTERY CONNECTION HEAT SHRINKABL RECONNECT UPON REINSTALLA-
TUBING. SLIDE TION, USE AN IN-LINE INSULATED

CAUTION USING A HEATED AIR

A BURNDY MODEL Yi0B TOOL BEPS-6156-C

Do NOT connect either lead to the
ungrounded terminal of the batteryat
this time.

If either wire is to be connected in the engine
compartment, pass the lugless end of the wire
through the same firewall hole that the red power
cable uses, trim to length and crimp on the ring
lug. If directed to a point within the passenger
compartment, route cable to the point, leaving
some extra length, trim; strip and crimp on
either the spade or the ring tongue lug whichever
is required. As an extra precaution the wire and
lug may be soldered after crimping.

Do not dress the wires at this time, but
proceed to locate and install the radio set itself.

STEP 2

RADIO GROUND CONNECTION (See Figure 6.)

After the radio set has been secured in place,
connect the black ground cable lug to a convenient
location on the trunk floor, Throughly clean the
trunk floor surface before proceeding. Center
punch and drill a 3/16" (, 187") hole through the
mounting surface. Use the supplied #14 x 3/4"
self-tapping screw and 1/4'' lockwasher to mount
the cable lug.

CAUTION
A good ground connection of the black
cable is essential for radio operation
and to prevent damage to the radio and

frame is desirable.

The finished installation of the radio should
look like the unit shown in Figure 6, All cables
(including the antenna lead-in) should be dressed
out of the way as much as possible to prevent
damage and the radio heat sink should be placed
to have the largestavailable supply of air possible
for cooling.

:

: : :

:
: :

:

Figure 6.
Typical ''Micor" Radio Set Installation

STEP 3

CONTROL HEAD CONNECTIONS

Install the control head next. Pull more con-
trol cable into the area, if necessary. At this M
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time, insert the female contacts from the green
and orange fused wires into the proper position
in the black connector housing. (Refer to Figure
7 for location of these two wires in the connector
housing.) Be sure that all wires are clear of
the instrument panel where holes are to be
drilled.

After the control head has been installed,
insert the connector housings into the proper
locations on the back of the control head (refer
to Figure 7). Now connect the control cable
"S" hook to the proper hole in the cable
strain relief bracket on the rear of the control
head.

STEP 4

POWER CONNECTIONS (Refer to Figures 3and7}

Replace the fuse in the in-line fuse holder of
the red power cable coming from the radio inthe
trunk. Also connect the green (and/or orange)
fused wire(s) coming from the control head to the
ungrounded terminal (or source) of the battery.

Pull all excess cabling into the trunk. Clamp
the cables to the vehicle body or chassis using
the cable clamps supplied. To secure the clamps
four tapping screws (#8-3/8'') and four lockwashers
(#1/4) are used, A 1/8" (0, 125") hole is needed
for the tapping screws, Make certain that all
in-line fuses are installed.

3

6

time, insert the female tacts from the green STEP 4
and orange fused wires into the proper position POWER CONNECTIONS (Refer to Figures 3and7}in the black connector housing. (Refer to Figure
7 for location of these two wires in the connector Replace the fuse in the in-line fuse holder of
housing.) Be sure that all wires are clear of the red power cable coming from the radio inthe
the instrument panel where holes are to be trunk, Also connect the green (and/or orange)
drilled. fused wire(s) coming from the control head to the

ungrounded terminal (or source) of the battery.

After the control head has been installed, Pull ail excess cabling into the trunk. Clamp
insert the connector housings into the proper the cables to the vehicle body or chassis using
locations on the back of the control head (refer the cable clamps supplied. To secure the clamps
to Figure 7). Now connect the control cable four tapping screws (#8-3/8'') and four lockwashers

hook to the proper hole in the cable (#1/4) are used, A 1/8" (0, 125") hole is needed
strain relief bracket on the rear of the control for the tapping screws, Make certain that ail
head. in-line fuses are installed.
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*''PL' MODELS ONLY
**FOR EXTRA DASH ACCESSORIES
***SEPARATE WIRE - NOT PART OF THE MULTI-CONDUCTOR CABLE

NO CONNECTION ON RADIO END

DUPLEX MODELS
REPEATER MODELS

WIDE-SPACED RECEIVER MODELS

WIDE-SPACED TRANSMITTER MODELS
NON-WIDE SPACED RECEIVER MODELS

ALL UHF "'MICOR" RADIO SET MODELS

EPS-7454-A

EPS-7323-A

NOTE
CONNECTOR POSITIONS
DO NOT CORRESPOND
TO WIRE COLOR CODE
NUMBERS.

EPS-8852-0

VEHICLE FRAME
(GROUND)

FUSE MOUNTING RED
BRACKET

FUSE F4

CRIMP

BATTERY

"HOT" TERMINAL

GRN (SEE TABLE A)

VEHICLE IGNITION «
SWITCH

ORG

(SEE TABLE A)

NOTE 1:
A PROBLEM,
(MOTOROLA PART NO.

F3

HANG-UP
SWITCH BOX

MICROPHONE

BLK
MULTI-COND.

CABLE

RADIO

TABLE A

IN CASES WHERE ALTERNATOR WHINE OR OTHER INTERFERENCE IS
THE GREEN LEAD CAN BE ISOLATED WITH A RELAY

59-813674).
TO

CONTROL HEAD
TO

IGiNITION SWITCH ILLUMINATED
GRAPHICS LIGHT
SOURCE LAMP
SOCKET LAMP

TRANSMIT
SOCKET

CONTROL HEAD
SPEAKER

1

J: 03 04 05 De {7 Ds Os

14] 150 16] 170

CONTROL HEAD
(REAR VIEW)

P1102 MULTI-FREQ.
MODELS ONLY P1101

WIRE WIRE
POS. COLOR TERMINATION COLOR TERMINATION POS.

1 GRAY F3 SELECT YEL (HOT) 1

2 KEYING BLANK EMPTY 2
SW BATT

BLK F4 SELECT ORG SPKR AUDIO INPUT (+)
4 ORG FS SELECT BLK BLU "PL" SELECT 4
5 EMPTY 7 4 VIO EXTRA WIRE (N.C. EITHER END) 5

EMPTY GRN SPKR AUDIO OUTPUT (-)
7 GRN F8 SELECT BLK-GRAY EXTENDER SELECT 7

8 EMPTY Ms * KEYING BLANK 8
9 RED F7 SELECT BLK- VIO (GROUND) 9

10 BLK SPARE SHIELD SHIELD (SPIRAL) GROUND 10
ll BLU Fl SELECT BLK-YEL MIC AUDIO OUTPUT 1]

*12 EMPTY GRN*#* BATT HOT (SEE TABLE A) 12
13 _ - KEYING BLANK ORG## BATT HOT IGN SW (SEE TABLE A) 13
14 BRN Fo SELECT BLK RED 14SW BATT (HOT)
15 EMPTY F3K GRN* & "PL" HANG-UP SWITCH BOX 15
16 EMPTY ROK BLK BRN DISCR. EMIT. FOLLOWER OUTPUT 16
17 EMPTY BRN SQUELCH 17
18 EMPTY KEYING BLANK 18
19 EMPTY BLK "PL" HANG-UP SWITCH BOX 19
20 EMPTY 1 BLK GRN VOLUME 20

x21 EMPTY SHIELD SHIELD (3 CONDUCTOR) GROUND 21
22 WHT F2 SELECT BLK-ORG PUSH-TO-TALK 22

*"PL'" MODELS ONLY WIRE - NOT PART OF
*FOR EXTRA DASH ACCESSORIES THE MULTI-CONDUCTOR CABLE

CONDUCTOR GREEN ORANGE GREEN ORANGE [GREEN ORANGE

CONNECTED ®
TO BATTERY

@

CONNECTED TO
IGNITION SWITCH @ eNOTE

XMTR SWITCH COMPLETE RADIOIGNITION SWITCH NO SWITCH
CONTROL CONTROLLED SWITCH CONTROLLED

CRIMP ON RING LUG FOR BAT-J N ANY APPLICATION, TRIM AND STRIP WIRES.
TERY CONNECTIONS. FOR IGNITION SWITCH CONNECTIONS, CRIMP ON RING OR
SPADE LUG (WHICHEVER IS REQUIRED).

3 3

6 6 1

: ONTROLSENGINE
COMPARTMENT

:

: : : F 2

GRN
: ak

: : :ate ate

J1104(SPKR)&

: SEPARATE
q

01 Qi 03

20 4] 50 60

PASSENGER
COMPARTMENT

fz 03 Oa Os Oe 07 09 {ho Inho fi
RED

J4404
(MATES WITH BLACK CONNECTOR)

DEPS-6498-D

J4I02

STRAIN RELIEF

MULTI-CONDUCTOR MICROPHONE
CABLE STRAIN STRAIN RELIEF
RELIEF POINT POINT

BLK
VEHICLE FRAME

( GROUND)

3.REMOVE LEAD FROM POSITION NO. 3

< 48 < 18 AND REPLACE IN POSITION NO.48. 48

P1102 MULTI-FREQ.
MODELS ONLY P1101

WIRE WIRE
POS. COLOR TERMINATION COLOR TERMINATION POS.

1 GRAY F3 SELECT YEL SW BATT (HOT) 1

2 KEYING BLANK EMPTY * K 2
3 BLK F4 SELECT ORG SPKR AUDIO INPUT (+) 3

4 EMPTY BLK-BLU "PL" SELECT 4
5 EMPTY OK VIO EXTRA WIRE (N.C, EITHER END) 5
6 meEMPTY GRN SPKR AUDIO OUTPUT (-) 6

EMPTY BLK-GRAY EXTENDER SELECT
EMPTY KEYING BLANK

9 EMPTY HEE BLK-VIO (GROUND) 9

10 EMPTY 9 SHIELD 10SHIELD (SPIRAL) (GROUND)
11 BLU Fl SELECT BLK-YEL MIC AUDIO OUTPUT 11
12 EMPTY GRN*** BATT HOT (SEE TABLE A) 12

_ - _13 KEYING BLANK ORG*** BATT HOT IGN SW (SEE TABLE A) 13
14 EMPTY % BLK-RED SW BATT (HOT) 14
15 HEEMPTY GRN "PL" HANG-UP SWITCH BOX 15
16 EMPTY ae BLK BRN DISCR. EMIT. FOLLOWER OUTPUT 16
17 EMPTY REA BRN 17SQUELCH
18 EMPTY _ KEYING BLANK 18
19 EMPTY HK BLK* & HK "PL" HANG-UP SWITCH BOX 19
20 EMPTY BLK GRN VOLUME 20
Zl EMPTY eK SHIELD SHIELD (3 CONDUCTOR) GROUND 21
22 WHT F2 SELECT BLK-ORG PUSH-TO- TALK 22

*" PL" MODELS ONLY WIRE - NOT PART OF
**FOR EXTRA DASH ACCESSORIES THE MULTI-CONDUCTOR CABLE

POWER
CABLE

(MATES WITH BLUE CONNECTOR)
(REQUIRED FOR MULTI FREQ. MODELS)

TRUNK SPEAKER
COMPARTMENT

POINT

7 * 7

8 8

KKx&

BATT RED BATT RED

% USE ONLY RADIOS THAT ARE
EQUIPPED WITH A POSITIVE
GROUND CONVERTER (TLN4300A)
IN VEHICLES HAVING A POSITIVE
GROUND SYSTEM OR AN
INOPERATIVE RADIO WILL RESULT.

4. UNSOLDER LEADS A AND B, REVERSE(HOT) (HOT)

CHASSIS BLK AND RESOLDER. (MAKE SURE JUMPER BLACK
FROM POSITION NO. 9 REMAINS AAA

BLK-VIOLET BLK-VIOLET
9 LEAD) 9SOLDERED TO THE #8 GAUGE BLACK

9

Figure 7.
Cable Installation Detail

P1102 MULTI-FREQ. MODELS ONLY P1101
WIRE WIRE

POS COLOR TERMINATION COLOR TERMINATION POS

GRAY F3 SELECT YEL SW
KEYING BLANK EMPTY

BATT (HOT)

BLK F4 SELECT ORG SPKR AUDIO INPUT (+)
4 WHT-BLK F5 SELECT BLK-BLU "PL" SELECT 4
5 WHT-GRAY EXTRA WIREX*#* VIO EXTRA WIRE (N.C, £ITHER END) 5

6 WHT-VIO SELECT GRN SPKR AUDIO OUTPUT (-) 6
7 WHT-ORG F8 SELECT BLK-GRAY EXTENDER SELECT 7

8 WHT-YEL F9 SELECT - _ KEYING BLANK 8
9 WHT-RED F7 SELECT BLK-VIO (GROUND) 9
10 WHT-BLU F1ll SELECT SHIELD SHIELD (SPIRAL) (GROUND) 10
11 BLU Fl SELECT BLK-YEL MIC AUDIO OUTPUT 11
12 RED HANDSET SW BOX*** GRN*** BATT HOT (SEE TABLE A) 12
13 KEYING BLANK ORG*#* BATT HOT IGN SW (SEE TABLE A) 13
14 WHT-BRN F6 SELECT BLK-RED SW BATT (HOT) 14
15 EMPTY GRN* & "PL" HANG-UP SWITCH BOX 15
16 mekEMPTY BLK-BRN DISCR, EMIT. FOLLOWER OUTPUT 16
17 RED-BLU EXTRA WIRE**** BRN SQUELCH 17
18 EMPTY as KEYING BLANK 18
19 WHT-GRN F10 SELECT BLK* & *#* "PL" HANG-UP SWITCH BOX 19
20 YEL HANDSET SW BOX*** BLK-GRN VOLUME 20
21 BRN HANDSET SW BOX*** SHIELD SHIELD (3 CONDUCTOR) GROUND 21
22 WHT F2 SELECT BLK-ORG PUSH-TO-TALK 22

-_- /

2. REMOVE PINS AND REVERSE POSITION

22YEL 2> OF LEADS FOR NO. 41 AND NO. 22.

44

YEL 22

< 3
3 311

OK 22

POSITIVE GROUND
NEGATIVE GROUND

*3 3

NEGATIVE TO POSITIVE GROUND
CONVERSION PROCEDURE

Motorola No. PEPS-6493-f
8/18/78-UP

*''PL' MODELS ONLY
**FOR EXTRA DASH ACCESSORIES
***SEPARATE WIRE - NOT PART OF THE MULTI-CONDUCTOR CABLE

NO CONNECTION ON RADIO END

DUPLEX MODELS
REPEATER MODELS

WIDE-SPACED RECEIVER MODELS

WIDE-SPACED TRANSMITTER MODELS
NON-WIDE SPACED RECEIVER MODELS

ALL UHF "'MICOR" RADIO SET MODELS

EPS-7454-A

EPS-7323-A

NOTE
CONNECTOR POSITIONS
DO NOT CORRESPOND
TO WIRE COLOR CODE
NUMBERS.

EPS-8852-0

VEHICLE FRAME
(GROUND)

FUSE MOUNTING RED
BRACKET

FUSE F4

CRIMP

BATTERY

"HOT" TERMINAL

GRN (SEE TABLE A)

VEHICLE IGNITION «
SWITCH

ORG

(SEE TABLE A)

NOTE 1:
A PROBLEM,
(MOTOROLA PART NO.

F3

HANG-UP
SWITCH BOX

MICROPHONE

BLK
MULTI-COND.

CABLE

RADIO

TABLE A

IN CASES WHERE ALTERNATOR WHINE OR OTHER INTERFERENCE IS
THE GREEN LEAD CAN BE ISOLATED WITH A RELAY

59-813674).
TO

CONTROL HEAD
TO

IGiNITION SWITCH ILLUMINATED
GRAPHICS LIGHT
SOURCE LAMP
SOCKET LAMP

TRANSMIT
SOCKET

CONTROL HEAD
SPEAKER

1

J: 03 04 05 De {7 Ds Os

14] 150 16] 170

CONTROL HEAD
(REAR VIEW)

P1102 MULTI-FREQ.
MODELS ONLY P1101

WIRE WIRE
POS. COLOR TERMINATION COLOR TERMINATION POS.

1 GRAY F3 SELECT YEL (HOT) 1

2 KEYING BLANK EMPTY 2
SW BATT

BLK F4 SELECT ORG SPKR AUDIO INPUT (+)
4 ORG FS SELECT BLK BLU "PL" SELECT 4
5 EMPTY 7 4 VIO EXTRA WIRE (N.C. EITHER END) 5

EMPTY GRN SPKR AUDIO OUTPUT (-)
7 GRN F8 SELECT BLK-GRAY EXTENDER SELECT 7

8 EMPTY Ms * KEYING BLANK 8
9 RED F7 SELECT BLK- VIO (GROUND) 9

10 BLK SPARE SHIELD SHIELD (SPIRAL) GROUND 10
ll BLU Fl SELECT BLK-YEL MIC AUDIO OUTPUT 1]

*12 EMPTY GRN*#* BATT HOT (SEE TABLE A) 12
13 _ - KEYING BLANK ORG## BATT HOT IGN SW (SEE TABLE A) 13
14 BRN Fo SELECT BLK RED 14SW BATT (HOT)
15 EMPTY F3K GRN* & "PL" HANG-UP SWITCH BOX 15
16 EMPTY ROK BLK BRN DISCR. EMIT. FOLLOWER OUTPUT 16
17 EMPTY BRN SQUELCH 17
18 EMPTY KEYING BLANK 18
19 EMPTY BLK "PL" HANG-UP SWITCH BOX 19
20 EMPTY 1 BLK GRN VOLUME 20

x21 EMPTY SHIELD SHIELD (3 CONDUCTOR) GROUND 21
22 WHT F2 SELECT BLK-ORG PUSH-TO-TALK 22

*"PL'" MODELS ONLY WIRE - NOT PART OF
*FOR EXTRA DASH ACCESSORIES THE MULTI-CONDUCTOR CABLE

CONDUCTOR GREEN ORANGE GREEN ORANGE [GREEN ORANGE

CONNECTED ®
TO BATTERY

@

CONNECTED TO
IGNITION SWITCH @ eNOTE

XMTR SWITCH COMPLETE RADIOIGNITION SWITCH NO SWITCH
CONTROL CONTROLLED SWITCH CONTROLLED

CRIMP ON RING LUG FOR BAT-J N ANY APPLICATION, TRIM AND STRIP WIRES.
TERY CONNECTIONS. FOR IGNITION SWITCH CONNECTIONS, CRIMP ON RING OR
SPADE LUG (WHICHEVER IS REQUIRED).

3 3

6 6 1

: ONTROLSENGINE
COMPARTMENT

:

: : : F 2

GRN
: ak

: : :ate ate

J1104(SPKR)&

: SEPARATE
q

01 Qi 03

20 4] 50 60

PASSENGER
COMPARTMENT

fz 03 Oa Os Oe 07 09 {ho Inho fi
RED

J4404
(MATES WITH BLACK CONNECTOR)

DEPS-6498-D

J4I02

STRAIN RELIEF

MULTI-CONDUCTOR MICROPHONE
CABLE STRAIN STRAIN RELIEF
RELIEF POINT POINT

BLK
VEHICLE FRAME

( GROUND)

3.REMOVE LEAD FROM POSITION NO. 3

< 48 < 18 AND REPLACE IN POSITION NO.48. 48

P1102 MULTI-FREQ.
MODELS ONLY P1101

WIRE WIRE
POS. COLOR TERMINATION COLOR TERMINATION POS.

1 GRAY F3 SELECT YEL SW BATT (HOT) 1

2 KEYING BLANK EMPTY * K 2
3 BLK F4 SELECT ORG SPKR AUDIO INPUT (+) 3

4 EMPTY BLK-BLU "PL" SELECT 4
5 EMPTY OK VIO EXTRA WIRE (N.C, EITHER END) 5
6 meEMPTY GRN SPKR AUDIO OUTPUT (-) 6

EMPTY BLK-GRAY EXTENDER SELECT
EMPTY KEYING BLANK

9 EMPTY HEE BLK-VIO (GROUND) 9

10 EMPTY 9 SHIELD 10SHIELD (SPIRAL) (GROUND)
11 BLU Fl SELECT BLK-YEL MIC AUDIO OUTPUT 11
12 EMPTY GRN*** BATT HOT (SEE TABLE A) 12

_ - _13 KEYING BLANK ORG*** BATT HOT IGN SW (SEE TABLE A) 13
14 EMPTY % BLK-RED SW BATT (HOT) 14
15 HEEMPTY GRN "PL" HANG-UP SWITCH BOX 15
16 EMPTY ae BLK BRN DISCR. EMIT. FOLLOWER OUTPUT 16
17 EMPTY REA BRN 17SQUELCH
18 EMPTY _ KEYING BLANK 18
19 EMPTY HK BLK* & HK "PL" HANG-UP SWITCH BOX 19
20 EMPTY BLK GRN VOLUME 20
Zl EMPTY eK SHIELD SHIELD (3 CONDUCTOR) GROUND 21
22 WHT F2 SELECT BLK-ORG PUSH-TO- TALK 22

*" PL" MODELS ONLY WIRE - NOT PART OF
**FOR EXTRA DASH ACCESSORIES THE MULTI-CONDUCTOR CABLE

POWER
CABLE

(MATES WITH BLUE CONNECTOR)
(REQUIRED FOR MULTI FREQ. MODELS)

TRUNK SPEAKER
COMPARTMENT

POINT

7 * 7

8 8

KKx&

BATT RED BATT RED

% USE ONLY RADIOS THAT ARE
EQUIPPED WITH A POSITIVE
GROUND CONVERTER (TLN4300A)
IN VEHICLES HAVING A POSITIVE
GROUND SYSTEM OR AN
INOPERATIVE RADIO WILL RESULT.

4. UNSOLDER LEADS A AND B, REVERSE(HOT) (HOT)

CHASSIS BLK AND RESOLDER. (MAKE SURE JUMPER BLACK
FROM POSITION NO. 9 REMAINS AAA

BLK-VIOLET BLK-VIOLET
9 LEAD) 9SOLDERED TO THE #8 GAUGE BLACK

9

Figure 7.
Cable Installation Detail

P1102 MULTI-FREQ. MODELS ONLY P1101
WIRE WIRE

POS COLOR TERMINATION COLOR TERMINATION POS

GRAY F3 SELECT YEL SW
KEYING BLANK EMPTY

BATT (HOT)

BLK F4 SELECT ORG SPKR AUDIO INPUT (+)
4 WHT-BLK F5 SELECT BLK-BLU "PL" SELECT 4
5 WHT-GRAY EXTRA WIREX*#* VIO EXTRA WIRE (N.C, £ITHER END) 5

6 WHT-VIO SELECT GRN SPKR AUDIO OUTPUT (-) 6
7 WHT-ORG F8 SELECT BLK-GRAY EXTENDER SELECT 7

8 WHT-YEL F9 SELECT - _ KEYING BLANK 8
9 WHT-RED F7 SELECT BLK-VIO (GROUND) 9
10 WHT-BLU F1ll SELECT SHIELD SHIELD (SPIRAL) (GROUND) 10
11 BLU Fl SELECT BLK-YEL MIC AUDIO OUTPUT 11
12 RED HANDSET SW BOX*** GRN*** BATT HOT (SEE TABLE A) 12
13 KEYING BLANK ORG*#* BATT HOT IGN SW (SEE TABLE A) 13
14 WHT-BRN F6 SELECT BLK-RED SW BATT (HOT) 14
15 EMPTY GRN* & "PL" HANG-UP SWITCH BOX 15
16 mekEMPTY BLK-BRN DISCR, EMIT. FOLLOWER OUTPUT 16
17 RED-BLU EXTRA WIRE**** BRN SQUELCH 17
18 EMPTY as KEYING BLANK 18
19 WHT-GRN F10 SELECT BLK* & *#* "PL" HANG-UP SWITCH BOX 19
20 YEL HANDSET SW BOX*** BLK-GRN VOLUME 20
21 BRN HANDSET SW BOX*** SHIELD SHIELD (3 CONDUCTOR) GROUND 21
22 WHT F2 SELECT BLK-ORG PUSH-TO-TALK 22

-_- /

2. REMOVE PINS AND REVERSE POSITION

22YEL 2> OF LEADS FOR NO. 41 AND NO. 22.

44

YEL 22

< 3
3 311

OK 22

POSITIVE GROUND
NEGATIVE GROUND

*3 3

NEGATIVE TO POSITIVE GROUND
CONVERSION PROCEDURE

Motorola No. PEPS-6493-f
8/18/78-UP



TO
CONTROL
HEAD

TO TO

BATTERY GROUND SWITCH BaTTERY W1107

Wiiot BLK W4104 RED

12 4102
1

YEL 22

8 lors NOTE 3

13
1103

{SHIELD

17 c TTRED -BLU 26
a> <

4 WHT-ORG 30

MICROPHONE-UP BOX
("PL" MODELS ONLY)

CABLES
TKN6452B
TKN6453B
TKN6454B
TKN6455B
TKN6456A
TKN6457A
TKN6458A
TKN66O6A
TKN6607A

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

TO TOVEHICLE IGNITION

TKN6608A

TO
RADIO

PARTS LIST
IMPORTANT

GRN FHO2
PHO5

7.58 FHI03
B

Fuod Wii05 15 OR 404
USE ONLY THE FOLLOWING MOTOROLA

PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS.

PHOI BLK) & 7.54
BLK-VIOLET 9

NOTE 1

CABLE KITS
TKN6452A, B (18 ft )
TKN6453A, B (22 ft

1-Frequency
1-Frequency)

TKN6454A, B (18 ft.) 4-Frequency
TKN6455A, B (22 ft.) 4-Frequency
TKN6470A, B (22 ft.) 4-Frequency, Positive Ground
TKN6606A (18 ft.) 12-Frequency
TKN6607A (22 ft.) 12-Frequency
TKN6608A (22 ft.) 12-Frequency, Positive Ground
TKN6456A Control Head Power Cable
TKN6457A Power Cable & Fuse (45- Watt High Band Only)
TKN6458A Power Cable & Fuse {All Other Radios) PL-1047-D

14 BLK-RED 8
BLK-ORG22 16

2

44
BLK-YEL

15

<2016
BLK- BRN

10 SHIELD

BLK-GRN 220
BRN ig17

FUSE, cartridge:
Fl1ot 65K86099 7.5 Amp
F1102 65K86099 7.5 Amp
F1103 655136969 15 Amp; 32 V (TKN6457A only)

or65C 84161B01 special: 40 Amp; 32 V
(TKN6458A only)

CONNECTOR, plug:
P1101 14C84556B01 BLACK; does not incl.

9C84151B01 CONTACT, female
(TKN6452B, TKN6453B,
TKN6454B and TKN6455B only)
BLUE: does not incl.P1102 14C84556B02
9C84151B01 CONTACT, female
(TKN6454B and TKN6455B only)

Plios 1V84307A89 incl. 9C84086B01 CONNECTOR,
plug: female; 37 cont:
15D84044C03 HOUSING (front):
15D84045C01 HOUSING (rear):
3-139999 SCREW, machine:
No. 6-32 x 5/16"; 2 req'd;
3-140000 SCREW, machine:
No. 6-32 x 3/4"; 42C84046C01
CLAMP, strain relief
(TKN6452B, TKN6453B, and
TKN6470B only) or 42C84933E01
CLAMP, strain relief
(TKN6606A, TKN6607A, and
TKN6608A only)
35132127 SCREW, tapping:
No. 6-20 x 3/4" plain hex head
(TKN6452B, TKN6453B,
TKN6454B, TKN6455B, and
TKN6470B only)

OR
incl. 9C84086B01 CONNECTOR
plug; female; 37 cont;
15D84278A01 HOUSING (front):
15D84279B01 HOUSING (rear):
357178 SCREW, machine:
No. 6-32 x 5/16"; 2 req'd.
387346 SCREW, machine:
No. 6-32 x 3/4"; 42C84280B02
CLAMP, strain relief: 353350
SCREW, tapping: No. 4 x 1/2";
35136970 SCREW, tapping:
No. 4 x 3/4" (TKN6452A,
TKN6453A, TKN6454A and
TKN6455A only)
CABLE ASSEMBLY:

Wilol 1V80711B09 incl. 30S10286C70 WIRE, #16
ga. str. (GRN) 88" long:
14A82882A01 BODY, fuse-
holder, 41A82885A0l SPRING,
fuseholder, 42A82884A01 CLIP,
fusehalder (TKN6456A only)

wilo2 1V80711B08 incl. 30S10310A63 WIRE, #18
ga. str. (GRN) 12" long,
14A82883A01 CAP, fuseholder,
42A82884A0! CLIP, fuseholder,
9C84151B0l CONTACT, female

(TKN6456A only)

21 1

7
BLK-GRAY

{2

VIOLET 275
BLK-BLU4 10

ORG <au3

6 17GRN

15
GRN

19 BLK

20>lietue)

42> <
299

7
WHT-YEL 348

19 WHT-GRN 32

10 WHT 33
WHT 346
WHT 255
BLU 4

22 HT 14
GRAY 13
BLK 53
WHT-BLK 234

44 28WHT-BRN

THESE 10 LEADSL - ARE USED IN
12 FREQ. CABLES

DEPS-887I-D

TO
CONTROL
HEAD

TO TO

BATTERY GROUND SWITCH BaTTERY W1107

Wiiot BLK W4104 RED

12 4102
1

YEL 22

8 lors NOTE 3

13
1103

{SHIELD

17 c TTRED -BLU 26
a> <

4 WHT-ORG 30

MICROPHONE-UP BOX
("PL" MODELS ONLY)

CABLES
TKN6452B
TKN6453B
TKN6454B
TKN6455B
TKN6456A
TKN6457A
TKN6458A
TKN66O6A
TKN6607A

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

TO TOVEHICLE IGNITION

TKN6608A

TO
RADIO

PARTS LIST
IMPORTANT

GRN FHO2
PHO5

7.58 FHI03
B

Fuod Wii05 15 OR 404
USE ONLY THE FOLLOWING MOTOROLA

PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS.

PHOI BLK) & 7.54
BLK-VIOLET 9

NOTE 1

CABLE KITS
TKN6452A, B (18 ft )
TKN6453A, B (22 ft

1-Frequency
1-Frequency)

TKN6454A, B (18 ft.) 4-Frequency
TKN6455A, B (22 ft.) 4-Frequency
TKN6470A, B (22 ft.) 4-Frequency, Positive Ground
TKN6606A (18 ft.) 12-Frequency
TKN6607A (22 ft.) 12-Frequency
TKN6608A (22 ft.) 12-Frequency, Positive Ground
TKN6456A Control Head Power Cable
TKN6457A Power Cable & Fuse (45- Watt High Band Only)
TKN6458A Power Cable & Fuse {All Other Radios) PL-1047-D

14 BLK-RED 8
BLK-ORG22 16

2

44
BLK-YEL

15

<2016
BLK- BRN

10 SHIELD

BLK-GRN 220
BRN ig17

FUSE, cartridge:
Fl1ot 65K86099 7.5 Amp
F1102 65K86099 7.5 Amp
F1103 655136969 15 Amp; 32 V (TKN6457A only)

or65C 84161B01 special: 40 Amp; 32 V
(TKN6458A only)

CONNECTOR, plug:
P1101 14C84556B01 BLACK; does not incl.

9C84151B01 CONTACT, female
(TKN6452B, TKN6453B,
TKN6454B and TKN6455B only)
BLUE: does not incl.P1102 14C84556B02
9C84151B01 CONTACT, female
(TKN6454B and TKN6455B only)

Plios 1V84307A89 incl. 9C84086B01 CONNECTOR,
plug: female; 37 cont:
15D84044C03 HOUSING (front):
15D84045C01 HOUSING (rear):
3-139999 SCREW, machine:
No. 6-32 x 5/16"; 2 req'd;
3-140000 SCREW, machine:
No. 6-32 x 3/4"; 42C84046C01
CLAMP, strain relief
(TKN6452B, TKN6453B, and
TKN6470B only) or 42C84933E01
CLAMP, strain relief
(TKN6606A, TKN6607A, and
TKN6608A only)
35132127 SCREW, tapping:
No. 6-20 x 3/4" plain hex head
(TKN6452B, TKN6453B,
TKN6454B, TKN6455B, and
TKN6470B only)

OR
incl. 9C84086B01 CONNECTOR
plug; female; 37 cont;
15D84278A01 HOUSING (front):
15D84279B01 HOUSING (rear):
357178 SCREW, machine:
No. 6-32 x 5/16"; 2 req'd.
387346 SCREW, machine:
No. 6-32 x 3/4"; 42C84280B02
CLAMP, strain relief: 353350
SCREW, tapping: No. 4 x 1/2";
35136970 SCREW, tapping:
No. 4 x 3/4" (TKN6452A,
TKN6453A, TKN6454A and
TKN6455A only)
CABLE ASSEMBLY:

Wilol 1V80711B09 incl. 30S10286C70 WIRE, #16
ga. str. (GRN) 88" long:
14A82882A01 BODY, fuse-
holder, 41A82885A0l SPRING,
fuseholder, 42A82884A01 CLIP,
fusehalder (TKN6456A only)

wilo2 1V80711B08 incl. 30S10310A63 WIRE, #18
ga. str. (GRN) 12" long,
14A82883A01 CAP, fuseholder,
42A82884A0! CLIP, fuseholder,
9C84151B0l CONTACT, female

(TKN6456A only)

21 1

7
BLK-GRAY

{2

VIOLET 275
BLK-BLU4 10

ORG <au3

6 17GRN

15
GRN

19 BLK

20>lietue)

42> <
299

7
WHT-YEL 348

19 WHT-GRN 32

10 WHT 33
WHT 346
WHT 255
BLU 4

22 HT 14
GRAY 13
BLK 53
WHT-BLK 234

44 28WHT-BRN

THESE 10 LEADSL - ARE USED IN
12 FREQ. CABLES

DEPS-887I-D



RF PREAMPLIFIER
MODELS TLE8191A AND TLE8192A

FOR UHF MICOR® RADIOS

FAEPS-14155-O

TECHNICAL CHARACTERISTICS
IMPEDANCE 50-ohm input, 50-ohm output
CURRENT DRAIN 7.5 mA at 13.8 V
FREQUENCY 406-450 MHz, 450-512 MHz
POWER GAIN 10 dB

RECEIVER WITH PREAMPLIFIER
-20 dB QUIETING 0.25 uvSENSITIVITY EIA SINAD 0.175 uv

SELECTIVITY (EIA SINAD) -90 dB at +25 kHz
INTERMODULATION (EIA SINAD) -80 dB
SPURIOUS AND IMAGE -100 dB minimum
REJECTION
SQUELCH SENSITIVITY Threshold 0.125 uV max at

dB max. quieting
Tight 0.6 uV max. at 14 dB
min. quieting

MOTOROLA INC. seavice nublications
Communications Division 1301 Algonquin Road, Schaumburg, IL 60196

9/29/78-UP _ l _ 68P81105E01-F

RF PREAMPLIFIER
MODELS TLE8191A AND TLE8192A

FOR UHF MICOR® RADIOS

FAEPS-14155-O

TECHNICAL CHARACTERISTICS
IMPEDANCE 50-ohm input, 50-ohm output
CURRENT DRAIN 7.5 mA at 13.8 V
FREQUENCY 406-450 MHz, 450-512 MHz
POWER GAIN 10 dB

RECEIVER WITH PREAMPLIFIER
-20 dB QUIETING 0.25 uvSENSITIVITY EIA SINAD 0.175 uv

SELECTIVITY (EIA SINAD) -90 dB at +25 kHz
INTERMODULATION (EIA SINAD) -80 dB
SPURIOUS AND IMAGE -100 dB minimum
REJECTION
SQUELCH SENSITIVITY Threshold 0.125 uV max at

dB max. quieting
Tight 0.6 uV max. at 14 dB
min. quieting

MOTOROLA INC. seavice nublications
Communications Division 1301 Algonquin Road, Schaumburg, IL 60196

9/29/78-UP _ l _ 68P81105E01-F



1. DESCRIPTION Step 3. bracket on thePosition mounting

The rf preamplifier is an optional accessory
that increases the useful operating range of the
receiver. The rf preamplifier kit includes a
printed circuit board, a housing, a 6-1/2 inch
coaxial cable with rf phono-type connectors, and
a mounting bracket with hardware. Allelectrical
components are accessible by removing cover
plates. The rf preamplifier circuit consists of
two tuned-lines anda grounded gate FET amplifier,
It improves the receiver sensitivity from the
specified 20 dB quieting sensitivity of 0.5 micro-
volt to 0.25 microvolt.

2. INSTALLATION

a. Tools Required

--#1 Phillips screwdriver or,
--7/32"' Nut driver.

b. Procedure

Step 1. Disconnect the power/control cable
from the radio and remove both top and bottom
covers.

Step 2. Disconnect the rf input cable from
the rf pre-selector.

5. CONNECT
B+ AND INPUT
AND OUTPUT
CABLES.

2. DISCONNECTED
FROM RF
PRESELECTOR

bottom side of the radio and secure it to the
Refer to thechassis with the mounting screw.

mounting detail illustration.

Step 4. Position the
shown in the illustration and

rf preamplifier as
secure it to the

bracket and chassis with the two mounting screws.

Step 5. Connect the B+ lead to P911 on the
control board, rf input cable to the rf preampli-
fier input, and output cable to the pre-selector.

Step 6. Align the rf preamplifier (refer to
the maintenance paragraph in this section).

3. THEORY

The signal from the antenna is coupled di-
rectly into the input tuned-line of the preamplifier
through the INPUT jack. This tuned-line passes
the desired signal and matches the relatively low
FET input impedance to the 50-ohm input line.
The signal is capacitively coupled to the source
terminal of the FET where itis amplified and
then capacitively coupled to the output tuned-line.
The output tuned-line is a high Q tank circuit. It
passes the desired signal and matches the rela-
tively hig! FET output impedance to the 50-ohm
output line.

MOUNT;
SECURE WITH
2 SCREWS

POSITION
BRACKET;
SECURE WITH
SCREW
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4. MAINTENANCE

a. General

This section provides the maintenance shop
type procedures for the rf preamplifier. These
bench tests include measurements witha Motorola
portable test set, and procedures for testing and
troubleshooting.

b. Alignment

Disconnect the preamplifier input and output
cables and bypass the preamplifier by connecting
the receiver input cable, from the antenna switch,
directly to the rf preselector input. Check and
align the pre-selector according to the alignment
procedure described in the receiver section of
the manual. After the receiver has been aligned
disconnect the receiver input cable from the pre-
selector and reconnect the preamplifier input and
output cables. While monitoring position 5, align
the preamplifier for maximum meter indication
by adjusting Cl and C2. For final tuning, repeak
C1, C2, and L111 for maximum quieting.

c. Realignment

It is not necessary to bypass the preamplifier
when aligning to the same frequency or toa new
frequency if itis within +]. 0 MHz ofthe previously
tuned frequency. Align the rf pre-selector first,
then adjust the preamplifier as described in the
preceding paragraph.

d. Troubleshooting

With the preamplifier connected, and the test
set on position 5, perform the following:

(1) Increase the signal generator output for
@ maximum indication on the test set meter (sat-
uration}, then decrease until a convenient
reference point is reached on the test set meter
(not more than 10 uA below the saturation point).
Note both the test set meter indication and the
signal generator output level setting.

(2) Disconnect the preamplifier input and
output cables and bypass the preamplifier by
connecting the receiver input cable, from the
antenna switch, directly to the rf pre-selector
input.

(3) Increase the signal outputgenerator
until the same reference point is obtained on the
test set meter. Note the signal generator output
level setting, it should be at least 3times greater
than the previous setting for a preamplifier gain
of approximately 9 to 10 dB,

(4) Reconnect the preamplifier and check the
alignment if the above indications are not obtained.

(5) If there is no output or insufficient gain
after the preamplifier is aligned, check for faulty
components or solder connections on the printed
circuit board.

3

bryan
Typewritten Text
Page Taken From Online Source



VW 12

5

-4

9

FAEPS-14156-O

PREAMPLIFIER
TLE8191A Preamplifier (406-450 MHz)
TLE8192A Preamplifier (450-512 MHz) PL-2018-B

CODE MOTOROLA
NO, PART NO. DESCRIPTION

1 35490352 SCREW, machine: No.
2-56 x 5/32: cover mounting
screws, 6 req'd

15B84322B01 COVER, top
3 7B84444E01 BRACKET, mounting
4 42B83660C01 CLIP, transistor mounting
5 15B84501G01 HOUSING, preamplifier
6 351234212 SCREW, tapping #4 x 5/16:

"Phillips" hex nut {3 req'd)
35129841 SCREW, machine: #4-40 x 1/4:

"Phillips" binder head; 1 req'd
a 1V80708B85 CIRCUIT BOARD ASSEMBLY
9 4K844123 SPACER, insulator (under

board}
10 15B84323B01 COVER, side: 2-req'd
11 11-10184A24 PIN
12 24C44282D0) CONNECTOR piug, male;

coaxial miniature type
p/o cable 1V80739B37

TLE8192A RF Preamplifier
Mechanical Parts
Motorota Ne. PEPS-11250-A
5/20/74-UP
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REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO

PARTS LIST
PREAMPLIFIER
TLE8191A Preamplifier (406-450 MHz)
TLE8192A Preamplifier (450-512 MHz) PL-2707-B

NOTE : I. For optimum performance, diodes,
transistors, and integrated circuits must
be ordered by Motorola part numbers.

TUNED AMPLIFIER TUNED
INPUT OUTPUT
LINE LINE

TOP VIEW

INPUT

Bt
13 BV

yi STRAP Rl 12 C3 CEPS-11248-B
DRAIN

AEPS-11247-A

SOURCE
TRANSISTOR DETAIL
(BOTTOM VIEW)

OUTPUT SIDE
(COVER PLATE REMOVED)

1

NOTES
1, ALL COMPONENTS WITHIN THIS BOX ARE PHYSICALLY MOUNTED

ON PRINTED CIRCUIT BOARD,
2, REFERENCES OUTLINED BY A RECTANGLE INDICATE MARKINGS

ON CHASSIS,
3, ALL CAPACITOR VALUES ARE INpF UNLESS OTHERWISE STATED,
4, ALL VOLTAGE READINGS MEASURED WITH A 20,000 OHM PER _

VOLT MULTIMETER.
5, SEE PARTS LIST.

C2 C4 LEAD L4 R2 cs EPS-11341-A
(INSULATED)

INPUT SIDE

COVER PLATE REMOVED en t2
NOTE

5 Qt 5
INPUT NOTE

CAPACITOR. variable: FROM
ANTENNA M9533

(includes standard tuning
"'piston'');

Cl, 2 20-83693H03 0.9-9.0 pF (406-450 MHz)
or 20-83693H02 0, 8-3, 8 pF (450-512 MHz)

CAPACITOR, fixed:
C3, 4 21-861441 500 pF +10%; 75 V; N4700
cS 21-861219 -001 uF +100-0%; 500 V; coded

RED
cé 2384762H04 2.2 uF £20%; 25 V

CONNECTOR, receptacle:
Jl, 2 9-84135B01 female; coaxial; miniature type

COIL, RF:
Li 47-84330B02 (straight rod; 1.75" long)
L2, 3 24-800484 choke; 0,31 uH
L4 47-84330B03 {straight rod; 2,19 long)

CONNECTOR, plug:
P2 104 28-84282D01 male; coaxial; miniature type

TRANSISTOR: (SEE NOTE 1)
Ql 48 869533 field-effect ''N Channel"; type

M9533; does not include
42-83660C01 CLIP, transistor
retaining

RESISTOR,
RI 6-10401C25 100 £10%; 1/4 W
R2 6-185B73 330 410%; 1/8 W
R3 6-10401C17 47 410%; 1/4 W

transmission:
Wil 1-80739B37 includes P2, Pl04 and

30-83794C01 CABLE, RF:
coaxial; 6-1/2" length required

MOUNTING SWITCH 01 ua c3 oev, 133v 04 La P2 P104 To
PRESELECTORJ2 C6 SCREW L3 Ql] C4 C2 500

Le L3
O.31UH 330

R2

Rt ce +

uF
100 22 247

C5
NOTE 1 1000

GROUND
Cl GATE

CASE

fixed:

:

LINE. RF JZ

(COVER PLATE REMOVED)

Ji hi C3 LEAD cl
(INSULATED)

AEPS-11285-O
+

TLE8191A and TLE8192A RF Preamplifier
Schematic Diagram and Component Location
Motorola No. PEPS-11249-D
9/29/78-UP
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AUDIO FILTER BOARD
MODEL TLN4581A

1. DESCRIPTION
This audio filter circuit board can be usedin

carrier squelch radios to bypass the lowfrequency
background noise of a PL tone present on the re-
ceived carrier. The high-pass characteristics
of this filter will allow voice signals above 300 Hz
to pass but will block the lower frequency PL
tones, Since this filter is connected in series
with the audio signal path, the PL tones will not
be heard in the speaker,

J20I

MOTOROLA INC.
Communications Division

8/27/76-UP

2. INSTALLATION

Physically, the audio filter board is plugged
into the receiver audio and squelch board in the
location normally occupied by the 'Private- Line"
decoder board in PL radio sets,

NOTE
WHEN USING THE AUDIO FILTER BOARD,
JU201 ON THE RECEIVER AUDIO AND
SQUELCH BOARD MUST BE REMOVED.

REFERENCE MOTOROLA DESCRIPTIONSYMBOL PART NO.

PARTS LIST
TLN458IA Audio Filter Board PL-1345-A

service QubLiications
1301 E. Algonquin Road. Schaumburg, IL 60196

68P81013E67-B

AU
D
IO

FI
LT
ER

BO
AR

D

CAPACITOR, fixed: uF 810%:
50 V; unl, stated

Cal4 8-82905008 .033
C815 8-82905G02 022
C816 8- 82905030 0,1
C817 8-82905G30 0.1
J201 for reference only

COIL, RF: choke;
L802 24-84003A01 6H
Lao3 24-84003601 6H

NON-REFERENCED ITEMS

9-83011H01 TERMINAL, pin: female;
6 req'd.

3- 138162 SCREW, lock: No. 4 x 3/8";
2 req'd.

42-84284B01 RETAINER, Nylon: Z req'd.
7-84223B01 BRACKET, retainer

O33uF cuts A

AES -7130-0 -O22uF
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Audio Filter Board
Circuit Board Detail
Motorola No. PEPS-7138-A
8/27/76-UP
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