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GENERAL

Frequency Range

PERFORMANCE SPECIFICATIONS

406-420 MHz, 450-512 MHz

No. of Frequencies: Up to 4 frequencies

406-420 MHz | CONTINUOUS POWER INPUT DC
450-470 MHz | MINIMUM RF REQUIREMENTS POWER
MODEL POWER STANDBY TRANSMIT STANDBY{ TRANSMIT
SERIES OUTPUT 121V, 60Hz|121V, 60 Hz| 13.6 V DC| 13,6 V DC
C24RCB 2w 2.1 amp 10.0 amp
B/C34RCB 12 W 2,1 amp 10.0 amp
B/C44RCB 20w 2.6 amp 11,0 amp
(Note 2) . 85 amp 1.5 amp
B/C54RCB 45 W 3.8 amp 17.9 amp
B/C64RCB 75 W 6.1 amp 27.0 amp
470-512 MHz
MODEL
SERIES
B/C34RCB 12w
B/C44RCB 20 W
B/C54RCB 40 W . 85 amp NOTE 1.5 amp NOTE
B/C64RCB 60 W 1 1

NOTES:

1. Value same as comparable model above except as reduced to meet E. R, P. requirements.
2. Not available in 406-420 MHz range.

.

CABINET

DIMENSION (INCHES)

APPROXIMATE SHIPPING
WEIGHT (LBS)

Cabinet

(including Rain Shields)

31-Inch "Compa-Station'' 22 W x30-1/4 Hx 10 D 150
Indoor Cabinet

41-Inch "Compa-Station" 22 W x41 Hx 10D 190
Indoor Cabinet

46-Inch ""Compa-Station' 22 Wx46 Hx 20D 180
Outdoor Cabinet (including Rain Shields)

60-Inch "Compa-Station" 22 W x60H=x20D 220
Indoor Cabinet

70-Inch Upright 21-3/4 W x 70 Hx 19-1/4 D 280
Indoor Cabinet

75-Inch Upright 23-3/4 W x 74-5/8 H x 25-1/4 D 365

Metering

Optional internal mounted meter used to measure all essential

circuits for tuning and checking.

iv

A single scale, 0-50 microampere meter with 2, 000 ohms
equivalent series resistance or Motorola portable test set can be
used to measure all circuits essential to tuning and checking.

"B'" models include DC metering and intercom as standard equipment.




PERFORMANCE SPECIFICATIONS (Cont’d.)

TRANSMITTER
RF POWER OUTPUT |406-420 MHz| 12 W [NOTE 2 45 W 5 W
' 450-470 MHz|{2W/12W 20 W 45 W W
470-512 MHz| 12 W 20 W 40 W 60 W
OUTPUT IMPEDANCE 50 ohms

OSCILLATOR FREQUENCY STABILITY

Channel element maintains oscillator frequency
within +0. 0002% from -30°C to +60°C ambient
(+25°C reference)

TRANSMITTER SIDE BAND NOISE

85 dB @ #25 kHz
100 dB @ +1 MHz

SPURIOUS & HARMONICS (CONDUCTED)

More than 85 dB below carrier

MODULATION

15F2 and 16F3: %5 kHz for 100% at 1000 Hz

AUDIO SENSITIVITY

Liocal:

0.120 volt £3 dB for 60% maximum deviation at
1000 Hz.

Remote Telephone Line:

-20 dBm max. for 60% maximum deviation at
1000 Hz

FM NOISE

55 dB below 60% system deviation at 1000 Hz

AUDIO RESPONSE

+1, -3 dB from 6dB/octave pre-emphasis, 300-
3000 Hz, referenced to 1000 Hz

AUDIO DISTORTION

Less than 2% at 1000 Hz; 60% system deviation

"SENSITRON" RECEIV ER

¥

CHANNEL SPACING

25 kHz

EIA MODULATION

+7 kHz minimum

ACCEPTANCE
FREQUENCY AFC channel element maintains receiver frequency within +0.0002% of
STABILITY reference frequency from -30°C to +60°C ambient temperature

(+25°C reference).

INPUT IMPEDANCE |50 ohms

o b NO PREAMP LIFIER WITH PR EAMP LIFIER
SENSITIVITY|QUIET- 0.5 uv 0.25 uv

ING

EIA

STeAD 0.35 uV 0.175 uV
SELECTIVITY

- +

(E1A SINAD) 90 dB @+25 kHz
EIA SINAD
INTERMODULATION -85 dB -80 dB

SPURIOUS AND
IMAGE REJECTION

100 dB minimum

SQUELCH
SENSITIVITY

CARRIER SQUELCH
(adjustable)

.25 uV or less at threshold

TONE-CODED
SQUELCH

.25 uV or less

. 125 uV or less

DIGITAL-CODED
SQUELCH

.25 uV or less

. 125 uV or less

. 125 uV or less at threshold




PERFORMANCE SPECIFICATIONS (Cont'd.)

AUDIO
(TELEPHONE
LINE)

OUTPUT +18 dBm at 600 ohms

RESPONSE +1, -3 dB

DISTORTION 3% at 1000 Hz

HUM & NOISE -55 dB

LOCAL 10 watts at 8 ohms output available
SPEAKER

vi

FCC LICENSE DESIGNATION

Transmitter

MODEL 450-470 MHz 470-494 MHz 494-512 MHz
B/C 64 Series

75 Watt CC4224C --- ---

60 Watt -——— CC4224C-1 CC4224C-2
B/C 54 Series

45 Watt CC4223C --- -—--

40 Watt - CC4223C-1 CC4223C-2
B/C 44 Series

20 Watt CC4222C CC4222C-1 CC4222C-2
B/C 34 Series

12 Watt CC4221C CC4221C-1 CC4221C-2

C 24 Series --- -——
2 Watt CC4262C

Receiver

Non-Shifted IF w/o Preampt!
Non-Shifted TF w Preampl

Shifted IF w/o Preampl
Shifted IF w Preampl

RC0080
RCO0081

RC0082
RC0083

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

EPS-17817-B
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NOTE
THE "B" UPRIGHT STATION MODELS ARE THE SAME AS THE "C"
ADD - THN6194B 70-INCH CABINET
TLN1739A METERING CHA SSIS
TLN5134A METER PANEL
TRN6190A CABINET HARDWARE KIT
TLN5264A POWER JUNCTION BOX

"COMPA-STATION" MODELS WITH OPTION C40 CHANGES AS FOLLOWS
OMIT - THN6141A 31-INCH CABINET
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20 W LATER VERSION MODELS THE "B UP T
RIGHT STATION MODELS ARE THE SAME AS THE

"'C" "COMPA-STATION' MODELS WITH OPTION C40 CHA NGES

AS FOLLOWS:
OMIT - THN6142A 41-INCH CABINET
MOTOROLA ADD - THN6194B 70-INCH CABINET
TLN1739A METERING CHASSIS
TLN5134A METER PANEL
STATION MODEL CEART TRN6190A CABINET HARDWARE KIT .
FOR TLN5264A POWER JUNCTION BOX
"MICOR" "COMPA-STATION" AND UPRIGHT STATIONS
4504512 MHz
CODE:
.
= ONE SUPPLIED .
= TWO SUPPLIED
o
=
=
[
4
<€
] Z
@ = FOUR SUPPLIED Xl z
Hlig -
@ = TWO KXN1024A RCVR ELEMENTS SUPPLIED UNLESS RCVR CARRIER e =
FREQUENCIES ARE SEPARATED BY 11,7 MHz 225 kHz (OR A SUB- & o <
MULTIPLE THEREOF). IN THIS CASE, A KXN1024A CHANNEL ELE- gl3 |5
MENT IS USED IN THE FIRST RCVR AND A KXN1049A CHANNEL ) . p
ELEMENT IS USED IN THE SECOND RCVR. THE IF OF THE SECOND G [ = ]
RCVR IS SHIFTED USING A TLE8610A SHIFTED IF KIT. A= [ e [ =
@ 1o/ = = = Sile] 0
EER £ g o b [iala| B g
INDICATES A MODEL SERIES. 1] : z af f ] e
o] e o a4 12 i) 5] g
REFER TO MODEL SERIES EREAKDOWN CHART Q el 18 & i E': o 18 o SEE ARE A ] kB g 4 z E
= NI DR e 2
2 5 A1 B1994 1489 LIS d=E LElLD Bk SEERIE| B &
STATION MODEL VARIATIONS AN =GR EREE EElEE e NN S e SEP[Elz[=E ” 5
B/C44RCB-1105B B = BASE STATION - BE 3 [ Gl |E amaaogﬁgﬁ SENE Eeis :’,_]Dg'-],_]‘;‘;j elea ~EBaERE g El |5
L BT = RPTR (RT) STATION o ElE 15 e = ﬁ EANRK BEERR 8q;§§ﬂ§u828482;8 &2 SEE (2311 all] [E
= — |- A5 ] al4] o
5 = DG CONTROL 5B [ tsl o Bl RE @< FlElEs 99512922%942 =l um‘%uﬁag Ais =S
- B |al K] 1=l [€ Slalaelzl 2l |2 E EREES e zi|al 1olo SEhal~= u =) =
6 = TONE CONTROL > 3 E}J 5l 10| | 4-8°5““::I 088092280805“880 1315 03‘]0;‘”555 ma:xvg
0 1] 0|0} = & 2 2] O 7]
0= T1-R1 (ONE XMIT CHANNEL -ONE RECEIVE CHANNEL) 2 Bl = Bl 12 e e _-]_IIE;EMME szzjm‘ 5:‘1{‘58@25&351 2 Al s el ol 21 1 el
2Bz B (=P e[S S ] 5 S dz k2] 2 olalzl=lZl<l [l lobRIIEkisBl=a4a)mEz 0|3
2 = T2-R2 A S 1al 1l 17 [« BRSS9 =28a R]=]=| Y cfed & 08;1“‘200»-1&0 = IBEBKISIER SNSRI e Rl
4 = T2-2R1 (TWO TRANSMIT CHANNELS=(2) ONE CHANNEL RECEIVERS) © NESREEe UEGGB’“’JUU QEE‘EWQ% m?mogggf)gmm . ggzamqggsgg g4 9
9 = T4-R4 (FOUR TRANSMIT CHANNELS -FOUR RECEIVE CHANNELS) 2158 4 z| g e =k RIEREE Oagéség 232598230‘53 o <<352§2§om3§555—15m
| B b 1R e Pl PEER o] fa) 7| e | &f & g
T= CARRIER SQUELCH Ao R B RR SR ERR EAARE ERRES JEERE ARl BRSNS dEiEE ar
3 = "PL" TONE-CODED SQUELCH el R R BdRR cRERE BHEEE EARER ARREE Ankide NElos anEk: dEREE Hedak
6 = "PL" DIGITAL-CODED SQUELCH 5 e G SEE RS N ol Jf F =1 [ & IS
£ 3 o) ® *
RF
OUTPUT Y 7 e o
POWER - 211 =i [l < &} 4
3 Bl %
A & (2] (& 2] o -
“B oR C g e I I < < < @
<
B - UPRIGHT STATION o8 R ERE B EREEE REEE B RN EREER SEEEE NHEES SEEER SEERE eBE
C = "COMPA-STATION" RADIO 2] 13 B el IRl BREESIYSIEIS2S] B Rls kel sl ie g Jd A ieidd 121 [SIsie1N g S22l sl sl el
e NN E s R E e R SRR SEERE nEEh NSEES SBEEE (EEEE EEREE
TATION MODEL DESCRIPTION 516 Al 13l 13| [a delEiE FE I ElR ﬁqfqdqqdqq._q_qaqmmq Bl mqmqquqqmnﬂmmmgém -
SEE NOTE) SOUELCO TYPE 1 —CONTROL TYCE T SPERATING COANNELS ] 1| R () I [ (90 3] (2 0 ) O [ SRR EIEEE GEEEE AEAGE REHRE REEER ZBEAG BEER B
BASE STATIONS
C44RCB1105B CARRIER DC T1-R1 Xi x| Ix A Ix X x| Ix X% XX 1% TxIx]
""CHMRCB11065 CARRIER TONE TI-R1 X x| Ix X X X XIx X Ix xx XX AN
C44RCB1125 CARRIER DC T2-R2 Xi x| Ix] X} X1x Ix x [, 2[x x|x x|
CiIRCEIIZ CARRIER TONE TZ-R2 L] X 2 X X X X1 Ix]x % X XX
Ci °B CARTIER BT TZ-2r1  SA AR FT b X 2z X] X X A 3 K4 | X
C44RCB1146B CARRIER TONE TZ-2R1 X [x x] Ix 2 X X [x 21 [2]2 o [dfxxd x| fxx x| x [x]X]
C44RCB1196B CARRIER DC T4-R4 X x| IX X 4 XX XIxt 1x]X XX 41X XX XIXIX
C44RCB3105B "PL'" TONE-CODED DC T1-R1 X x| ¥ x| [xix xxxIx] x| X X K KRR XX XX L=
CIIRCRIT06E "BL TONE-CODED TONE TI_R1 LI ] xix xxxix] XIx X X X xix XXX X[ X .
C44RCB3125 "PL" TONE-CODED DC T2=R2 X X 2 IXIXEY X X X x| XXX [X]21X X XX
C44RCB3126B "PLT TONE-CODED TONE T2-R2 X] x| x| < XX 2 IxIx[x] Ix[x XX X XXX (X2 [X X|X] XIXTX]
C44RCB31458 "PL" TONE-CODED DC T2-2R1 X k[ Ix] X [x e bce ] Ix[ [x X X 21 [22]2] [ZlolxKRIXIx] X XXX
C44RCB3146B "PL" TONE-CODED TONE T2-2R1 X x| §x] Xl xx 2lxxla] [xf [x x| IX[X] X 2] Telzfe] |21 o 3 XIX] IXIXK XIX[X] xI
C44RCB3196B "PL" TONE-CODED TONE T4-R4 i FSMIE 5 x[x 4 Ix[xIx] Ix[x X X ] IxXIX[x x| Ix]xgxt [x[] | X XX
M S
CHIRCE o105 MDIGITAL PRIVATE-LINE" DC TI-RI X] X x{ IXT IX|x] IXIx X x| X, XI%] X| g
C4ARCB61065 " DIGITAL PRIVATE-LINE" TONE TI-R1 X XX X IxT 1= X)X x| ¥¥] X X X XXX XX <X
C44RCB6125B " DIGITAL PRIVATE-LINE" DC T2-R2 X| x| X B I I 2 ax] [x]x I X x| XX [x] [2]X XIX| x| X
C44RCBGI26B " DIGITAL PRIVATE-LINE" TONE T2-R2 X x[ Ix R Ixt Ix]2] Tx[xf xx X X X XL X[ [2]x X XX -
CHRCB6145B U DRIGITAL PRIVATE-LINE" DC T2-2R1 X x| Jx I} AR PR %; X 21 T2T2] T2 Jo XX X1 X}
CHURCEOIIOE U DIGITAL PRIVATE-LINE" TONE T2-2R1 TR X JX] [212 2| x| Ix X X X 2110 RIX %] X
C44RCB619¢B "DIGITAL PRIVATE-LINE" TONE T4-R4 X X X1 IX 4 IXIX X X XX Xt IXIXE 1X] 14X XIX X
REPEATER (RT) STATIONS -
C44 1105BT CARRIER DC T]1.R1 x| X ESMES MES K XX X X X XY X XX X XX, X]
R ————————— E—— o —
CA4RCB1106BT CARRIER TONE TI-R1 XX X[ [X X X1 X XI XL IXX] X X
C4RCB3105BT "PLT TONE-CODED DC T1-R1 X Ix XY I X I <1 Xl Ix XX XX X1 x>
C44RCB3106BT "PL" TONE-CODED TONE T1-RI1 x| Ix ) XX X X x X i ] Il Tx XK [xix X1X] x| xIx]
C#44RCB6105BT "DIGITAL PRIVATE-LINE" DC TI-RI x] Ix XF X K2k xix] Kix i SAMES WESMETES MEIE S X [x X
C44RCB6106BT SDIGITAL PRIVATE_LINE" TONE T1-R1 x| X X] X} K XR2ixi ixix] [x]x] x] WX X x{ xX) [X] XX x| & i | X X
e 2R
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20 W EARLIER VERSION MODELS
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NOTE
THE "B" UPRIGHT STATION MODELS ARE THE SAME AS THE
"C" "COMPA-STATION" MODELS WITH OPTION C40 CHANGES

AS FOLLOWS:

TLN1739A METERING CHASSIS
TLN5134A METER PANEL
TRN6190A CABINET HARDWARE KIT
TLN5264A POWER JUNCTION BOX

OMIT - THN6142A 41-INCH CABINET
ADD - THN6194B 70-INCH CABINET




45/40 W MODELS

o

CODE:

C44RCB-1105A

AT = RPTR (RT) STATION
5 = DC CONTROL
6 = TONE CONTROL
0=
2 = T2-R2
4 =
9 = T4-R4 (FOUR TRANSMIT CHANNELS -FOUR RECEIVE CHANNELS)

MOTOROLA

STATION MODEL CHART
FOR
"MICOR" "COMPA-STATION" AND UPRIGHT STATIONS
406-420 MHz and 450-512 MHz

= ONE SUPPLIED
= TWO SUPPLIED

= FOUR SUPPLIED

= TWO KXN1024A RCVR ELEMENTS SUPPLIED UNLESS RCVR CARRIER
FREQUENCIES ARE SEPARATED BY 11.7 MHz #25 kHz (OR A SUB-
MULTIPLE THEREOF). IN THIS CASE, A KXN1024A CHANNEL ELE-
MENT IS USED IN THE FIRST RCVR AND A KXN1049A CHANNEL
ELEMENT IS USED IN THE SECOND RCVR. THE IF OF THE SECOND
RCVR IS SHIFTED USING A TLE8610A SHIFTED IF KIT.

INDICATES A MODEL SERIES.
REFER TO MODEL SERIES EREAKDOWN CHART

STATION MODEL VARIATIONS
A = BASE STATION

T1-R1 (ONE XMIT CHANNEL -ONE RECELVE CHANNEL)

T2-2R1 (TWO TRANSMIT CHANNELS=(2) ONE CHANNEL RECEIVERS}

1 = CARRIER SQUELCH
3 = "PL" TONE-CODED SQUELCH
6 = "PL" DIGITAL-CODED SQUELCH

FREQUENCY RANGE (MHz)

ANTENNA NETWORK)

RECEIVER MODELS ONLY)

2-

T CABINET

15 (BASE)

—

Al

DESCRIPTION
ODULE

N

F1 CONTROL MODULE (4F-CS;

—

ECEIVER CABLE KIT{BETWEEN RECEIVER &
~-RCVR COUPLER

NMND RCVR CHASSIS NOTE

POWER SUPPLY

'PL" DIGITAL-CODED SOUELCH ENCODER (DUPLEX)
HARDWARE KIT

CODE PLUG (DIGITAL-CODED "PL'")

!'PL' DIGITAL-CODED SQUELCH ENCODER (SIMPLEX)
CHANNEL ELEMENT (XMIT)

'PL" DIGITAL-CODED SQUELCH DECODER
"VIBRASPONDER' RESONANT REED

F1-"PL'" CONTROL MODULE (4F-"PL'")
CHANNEL ELEMENT {({RCVR)

CARD PULLER
45-WATT POWER AMPLIFIER

75-WATT CABLE RIT

41-

TP TONE-CODED QUL DECODE

DC TRANSFER MODULE {(F2-R2 MUTE)

LINE DRIVER MODULE (IREC-2~-WIRE)
GUAR

UNIFIED CONTROL CHASSIS (RPTR)
LINE DRIVER MODULE (2 REC)

DC TRANSFER MODULE {F1-"PL")}
Fl TONE CONTROL MODULE
Fl-"PL" TONE CONTROL MODULE
E2 TONE CONTROL MODULE
C2-R2 TONE CONTROL MODULE
TIME-QUT TIMER MODULE
4-FREQUENCY CONTROL MODULE
RCVR AUDIO & SQUELCH BOARD
RCVR AUDIO POWER AMPLIFIER

DC TRANSFER MODULE {C2-R2)

TRIPLER/LOW LEVEL AMPLIFIER
R IRANSEER MODULE QF-CS-F1)

POWER CONTROL BOARD

TONE "PRIVATE-LINE'" ENCODER
'VIBRASENDER'" RESONANT REED
"PL" ENCODER HARDWARFE KIT
LPLY DECODER HARDWARE KIT
STATION ~"ONTROL MODULE
5-VOLT REGULATOR KIT
SQUELCH GATE MODULE
RECLKIVERSHIELD RIT

UNIFIED C

* EXCITER & IST BANDPASS FILTER
“ RCVR RF & IF

5 ANTENNA NETWORK (BASE)
¥ ANTENNA NETWORK (RPTR)

#*

406-420 450-470 470-512
RF -
OUTPUT _ . @l Yol [ fn [
POWER 5 =45 W 45 W 40 W 3 5| i f' ]
al =2 |2 | o o
w| & [« |2 5 &
B OR C [t n| | [wvl |» n wl
B = UPRIGHT STATION C 1 iﬁﬁiﬁﬁﬁa‘éﬂﬁé‘;%ﬁﬁ&é%ﬁi;é R bbb ST N I ) ) BB R B e e
C = "GOMPA-STATION" RADIO Flel 12 Bl IS R BRISIslalsizle B Risliselel gl dddiaigdel 2] 12ielSE 42k =2 =i el
—_ O
El2| B A EREEEE A EEEIFEEEEEAA 2T & 1R A S e e A g
STATION MODEL DESCRIPTION Clol = BB 13 |= Aqwqéxﬁﬁ.l qqﬁqqqqqqng_ SIS E =6 BRI S = 16 06 B= [ 1) o 1 mmAéE
(SEE NOTE) SOUELCH TYPE T CONTROL TYDE OPERATING CrARNELs  NEF[E =1 1 1] A R eieeleiee) B el e A ae e a A aaH eSS H 8 jHefe o e e e e e o
e —————————
BASE STATIONS
C54RCB1105SA CARRIER DC T1-R1 X X X X XX x| Ix[x, XX XX XIxIx
C54RCB1106A CARRIER TONE T1-R1 bl b X X X X x| x]x x|x > |X x[x[X
C54RCB1125A CARRIER DC T2-R2 X| x| Ix] x1 1x XX X ] Ixix 21> Ix{x X[x]X
C CBII26A CARRIER TONE T2-RZ X X k ¥ 2 X g T XX 21X X1X XK IX
" csﬁ CBI140A CARIER De TZ-ZR1 X X[ X X 2 X X 21 12 !Yé‘?f
C54RCB1146A CARRIER TONE T2-2R1 X] X x] |x 2 X X 21 2]z 0 [ 3] KIx[x[x
C54RCB1196A CARRIER DC T4-R4 X x| Ix B MBS 4 x[x x| x| 1x[x AR XX X[x[X
C54RCB3105A "PL'* TONE-CODED DC T1-R1 X| x| Jx x1 Ix|x X x] Ix|x X X X[xE[ x[x[x X[X] XIx[X|
CRB3106A "PLT TONE-CODED TONE Ti-R1 X/ X X [x X x| i FAMESEd FAMEIEAEY MERES XXIX]
C54RCB3125A "PL" TONE-CODED DC T2-R2 X K 2 IXIXIXT IXIx X X[ [XIxXEX] IX2 [x X X|XPX]
C54RCB3126A "PL" TONE-CODED TONE T2-R2 X] x| Ix] X Ix[x 2 IxlxIx] IxIx X XXX [x[2]1x X|Xi X[X[X
C54RCB3145A "PL'" TONE-CODED DC T2-2R1 X | I i | Ixix 2xxle] |x x 2 Telefe] [zleix|x[x] Ix X[X]X]
C54RCB3146A PL" TONE-CODED TONE T2-2R1 X] x| Ix] x] [x|x 2ixx2] [x X 2] [2z]2] [2]o X[X] X X[X]X]
C54RCB3196A "PL TONE-CODED TONE T4-R4 X x| I ] Ixix 4 PRPS X x| Ix[xIx] [x]2 X XXX
o4 TDIGITAL ERIVATE LINE T TRl | X 3 WEAMEAN A WP b R % pAE
C54RCB6106A "DIGITAL PRIVATE-LINE" TONE T1-R1 X x| IX] N XTI xIx] ix]x X X XX Ix] |x[x X|X X[X]X]
C54RCB6125A "DIGITAL PRIVATE-LINE" DC T2-R2 X X1 X CRAX] IX| BIX] 2] | XIXY XX X x| ixixt [x] [2]x X[X X[ ] X
C54RCB6126A UDIGITAL PRIVATE-LINE" TONE T2-R2 X X] Ix By Il oix[ Ix[z] jx]xy Ix|x X x| ix[xE Ix J2]x X|[X X X1 X]
C54RCB6145A U DIGITAL PRIVATE-LINE" DC T2_2R] et L 4 My A2 4 154 I % 2 z%l 21 Jo x| xt X]
CPOIRCHOTI0A "DIGITAL PRIVATE-LINE" TONE T2-2R1 X X XX [X] §22 2 X X 2] J0]X X| ]
C54RCB6196A "DIGITAL PRIVATE-LINE" TONE T4-R4 X X xPix] [x X X x| XL IX] [alx X <[=0X
REPEATER (RT) STATIONS -1
11054 CARRIER DC T1_R |EIIES ESIE WES X I TR X I X R[X X
C54RCB1106A7T CARRIER TONE T1-R X] X X[ I X] ¥ _IX] XX X XX X
C54RCB3105AT "PL" TONE-CODED DC T1-R x| X ¥ Ix < Ix] IxIx] XIx <|X] X
C54RCB3106AT "PL'' TONE-CODED TONE T1-RI1 X] % X! E} X X X F_ ] X IR X Ixix x|x X
C54RCB6105AT "DIGITAL PRIVATE-LINE" DC T1.R1 x| Ix peIES ES X % X XT xXE X XX X I X X
C54RCB6106AT "DIGITAL PRIVATE-LINE" TONE T1-R1 x| [x XT BT &K XIX X| K AN B3RS X X]X X

NOTE

THE "B'" UPRIGHT STATION MODELS ARE THE SAME AS THE "C"
"COMPA-STATION" MODELS WITH OPTION C40 CHANGES AS

FOLLOWS:

OMIT - THN6142A
ADD - THN6194B
TLN1739A
TLN5134A
TRN6190A
TLN5264A

41-INCH CABINET
70-INCH CABINET
METERING CHASSIS
METER PANEL

CABINET HARDWARE KIT

POWER JUNCTION BOX




X

X{XIx
XIX[X
I X[ X]x
XXX
X[xIX
XX X[ X]X]

XXX} X
EPS-24554-B

X

X[X
x[x
XX
x|

x| {x[xIx 5'4;_
X X
x| [X[XE X[ XX
x| xixf (x| J2)x
X |x x| IxIxF Ix| l4ix
XX
] X x] XX
HEES BEIEIES SN

X § XXX

E

X

.4 PP

XX [X(X) XX
XXy IXIX

XX XX
XX XX

1X [X

2X
X§2iX) |X]X] IX]X

X! IX|2
X

XX
X,
X
X

X
X

X

X

75/60 W MODELS

T1-R1
T2-R2
T2-R2
TI2-2R1
T4-R4
T1_R
T1-R
T1-R1
T1-R1
T1-R1

TONE
TONE
DC

TONE
DC

TONE
TONE
TONE
TONE
DC

TONE

REPEATER (RT) STATIONS

PRIVATE-LINE"

"RIGITAL PRIVATE-LINE"™
"DIGITAL PRIVATE-LINE"

CARRIER

CARRIER
"PL" TONE-CODED
'"PL'" TONE-CODED

"PL TONE-CODED
"DIGITAL PRIVATE-LINE"
TDIGITAL _PRIVATE-LINE"
' DIGITAL PRIVATE-LINE"
" DIGITAL PRIVATE-LINE"
" DIGITAL PRIVATE-LINE"
UDIGITAL PRIVATE-LINE"
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NOTE
THE "B'" UPRIGHT STATION MODELS ARE THE SAME AS THE "C"
"COMPA-STATION" MODELS WITH OPTION C40 CHANGES AS

FOLLOWS:

OMIT - THN6142A 41-INCH CABINET

ADD - THN6194B 70-INCH CABINET
TLN1739A METERING CHASSIS
TLNS5134A METER PANEL
TRN6190A CABINET HARDWARE KIT
TLN5264A POWER JUNCTION BOX

W

C64RCB1I0GAT

C64RCB3196A
C64RCB6106A
C64RCB6125A
C64RC B6126A
C64RCB6145A
Co4RCBo146A
CH4RCB6196A
C64RCB3105AT
CH4RCB3106AT
CH64RCB610SAT
C64RCB6106AT
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MODEL ITEM DESCRIPTION
EXCITER/IST BANDDASS FILTER
TLD5491A EXCITER BOARD (135, 3-140 MHz)
TLD5492A EXCITER BOARD (150-170, 6 MHz)
TFD6371A ST BANDPASS FILTER (135, 3-140 MHz)
TERGAT3A 1 1566 MEz
TEDO374A sw%r BANDPASS FILTER z
TFD6375A ST BANDPASS FILTER (164, 6-170, 6 MHz)
TRIPLER /LOW LEVEL AMPLIFIER
ZLN5650 CHASSIS AND HARDWARE KIT
TLES391A. " TRIPLER/AMPLIFIER (406-420 MHz)
TLE8393A TRIPLER /AMPLIFIER (450-470 MHz)
TLE8394A TRIPLER /AMPLIFIER (470-494 MHz)
N TLE83954 TRIPLER /AMPLIFIER (494-512 MHz
IEE6ISIA ZND BANDPASS FILTER (406-420 MHz ‘
, TFE61534 2ND BANDPASS F‘ILTE_‘_ﬁ_P_—R (250-470 MHz
+ TEE6154A 2ND BANDPA. 470-494 MHz
. TFE6155A 2ND BANDPASS FILTER (494-512 MHz)
| ANTENNA NETWORK
! TLES25 1A CHASSIS AND_HARDWARE KIT (406-720 MHz) BASE
. ! TLES2534 CEHASSIS AND HARDWAR I KIT (450-470 MHz) BASE
; T1E5254A CHASSIS AND HARDWARE KIT (470-494 MHz) BASE
I ‘ TLES255A CHASSIS AND HARDWARE KIT (494-512 MHz) BASE
} I ‘ TLN5651A REED SWITCH
TLEs2214 CHASSIS AND BARDWARE KIT (406420 MEzL RETR) .
TLES223A CHASSIS D HARDWARE KIT (450-470 MHz2)RPTR
TLES224A CHASSIS AND HARDWARE KIT (470-494 MHz) RPTR
TLE52254 CHASSIS AND HARDWARE KIT (494-512 MHz) RPTR
TRN4 1614 ANTENNA NETWORK BOARD
; TRNA348A ANTENNA NETWORK BOARD
; TEE6361A HARMONIC FILTER (406-420 MHz) :
] TEE6363A HARMONIC FILTER (450-512 MHz)
1 UNIFIED CONTROL CHASSIS —
. ILNz620a | CHASSIS
1 TLNG644A UNIFIED CH.
; TLN56454 TRANSMITTER INTERCONNECT {
T TLNSGAGA RECEIVER INTERCONN®CT BOARD (RPTR)
TLN5647A TRANSMITT ER INTERCONNECT BOARD (BASE)
TIN56488 RECEIVER INTERCONNECT BOARD (BATE)
POWER AMPLIFIER
TLES301A 12-WATT PA (406-420 MHz)
TLES303A 12-WATT DA (450-470 MHz) 3
TLE8304A 12 WATT PA (470-512 MHz)
TRNOTO0A CADLE KIT
TLES3I3A Z0-WATT PA (450-512 MHz)
TKN676TA CABLE KIT 4
TLES32IA 4 PA (406-420 MHz)
TLE8323A 45-WATT PA (450-512 MHz)
TLES331A 75-WATT DA (406-420 MHz) -
TLE8333A 75-WATT PA (450-470 MHz)
TLES334A IaWALT B (470517 MHz)
TKN6768A CABLE KIT
RECEIVER RF & IF .
TLE8S021A RF DECK (406-420 MHz
TLES0Z3A RF DEGK (450-470 MHz
280238,
TLEBO24A RF DECK {470-494 MHz
TLES025A RF DECK (494-512 MHz
TLESO3IB RF & IF BOARD (406-420 MHz)
TLEB032E RF & IF BOARD (450-494 MHz)
: TLEB033B RE & IF BOARD 1202-512 Mhz)
] ZND RECEIVER
. . TLN5653A CHASSIS AND HARDW ARE
X1lv TLN56558 INTERCONNECT BOARD
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FACTORY-INSTALLED OPTIONS

PUBLICATION REFERENCE
APPLICABLE PART NUMBER

OPTION PLAN
NUMBER OR

CPTIONAL KIT DESCRIPTION SECTION WITHIN OF SEPARATE
NUMEBER THIS MANUAL PUBLICATION
DC REMOTE CONTROL STATION OPTIONS
C63 TLN4637A Paging Module None 68P81025E60
C143 TLN4664A Repeater Control Module None 68P81025E60
TONE REMOTE CONTROL STATION OPTIONS
C56 TLN4667A F2-R2 Mute Contro! Module None 68P81025E60
OR
C63 TLNI1253A Paging Control Module None 68P81025E60
TLN1249A Squelch Control Module None 68P81025E60
OR
TLNI1250A Repeater Control Module None 68P81025E60
OR
TLNI251A "PL" Control Module None 68P81025E60
TLN1252A "Wild Card" Module (See Note 3) None 68P81025E60
Cl70 Guard Tone Keying None 68P81025E60
OPTIONS APPLICABLE TO BOTH DC AND TONE REMOTE CONTROL STATIONS
clz TLESI91A/2A RF Preamplifier Receiver RF & IF None
C31 Transmit Only Station (Delete Receiver) |None None
C140 AND Squelch Control Receiver Interconnect] None
Unit
Cl44 TLN4668A 4-Wire Audio (1-Rcvr) None 68P81025E60
OR
Cl44AB TLN4668A 4-Wire Audio (2-Rcvr) None 68P81025E60
C1l45 TLN1460A TAC Encoder (See Note 5) None 68P81104E73
Cc1l50 Base (RA) Operation None 58P81105E08
Cl158 Multiple PL Transmit None 68P81106E30
C261 Multiple PL Receive None 68P81106E30
C262 Multiple PL Repeat None 68P81106E30
C263 Multiple PL Transmit & Receive None 68P81106E30
TLNI1181A Single-Tone Decoder Module None 68P81025E60 -
TLN4636A Time-Out Timer Module (See Note 6) None 68P81025E60
TLNI1740A DC Metering W/Monitor Intercom (Note 7) None None
TINI745A Service Intercom W/Speaker (Notes 7 and 8)| None None
Cl60 Repeater (RA) Operation None 68P81105E08
c27 46-inch Qutdoor Cabinet Installation None
C180 60-inch Indoor Cabinet Installation None
C36 75-inch Qutdoor Cabinet Installation None
C38 120/220/240-Volt AC 50/60 Hz None 68P81104E92
Power Supply
c28 120-Volt AC/12-Volt DC Power Supply None 68P81104E92
Cc29 Battery Saver/Alarm None 68P81104E92
C181, 182,183 Duplexer None 68P81102E96
Cc75 Omit Time-Out Timer Module None None
TLN4151A Relay Kit None 68P81025E60
NOTES:

1. The options listed are not necessarily compatible with each other or with each type of station.
Consult your Motorola representative for compatibility details.

2. Other options may become available after the printing of this instruction manual.

Consult

your Motorola representative for a complete listing of the current options available for your

station.

3. One to four TLN4151A Relay Kits may be used with this option to provide one to four form "'C"
contact closures for operation of external equipment.

N

for operation of external equipment.

0~ o

Kit but less dc metering feature.

One TLN4151A Relay Kit may be used with this option to provide a form ""C! contact closure

This option also replaces the TLN4669A 2-Wire Audio with the TLN4668A 4-Wire Audio.
Option to base stations; supplied with repeater stations.
Option to "Compa-Station' Radios only.

. TLN1745A Service Intercom Kit is identical to TIN1740A DC Metering W/Monitor Intercom
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FACTORY-INSTALLED OPTIONS

OPTION PLAN PUBLICATION REFERENCE
NUMBER OF APPLICABLE PART NUMBER
OPTIONAL KIT SECTION WITHIN |OF SEPARATE
NUMBER DESCRIPTION . | THIS MANUAL PUBLICATION
DC REMOTE CONTROL STATION OPTIONS
C63 TLN4637A Paging Module None 68P81025E60
Cl43 TLN4664A Repeater Control Module None 68P81025E60
TONE REMOTE CONTROL STATION OPTIONS
C56 TLN4667A F2-R2 Mute Control Module None 68P81025E60
OR
C63 TLN1253A Paging Control Module None 68P81025E60
TLN1249A Squelch Control Module None 68P81025E60
OR
TLN1250A Repeater Control Module None 68P81025E60 "
OR
TLN1251A PL: Control Module None 68P81025E60
TLN1252A "Wild Card" Module (See Note 3) None 68P81025E60 .
C170 Guard Tone Keying None 68P81025E60
OPTIONS APPLICABLE TO BOTH DC AND TONE REMOTE CONTROL STA TIONS
Cl12 TLE8191A/2A RF Preamplifier Receiver RF & IF [None
C31 Transmit Only Station (Delete Receiver) None None
C140 AND Squelch Control Receiver None
Interconnect Unit
Cl44 TLN4668A 4-Wire Audio (I-Rcvr) None 68P81025E60
OR
C144AB TLN4668A 4-Wire Audio (2-Rcvr) None 68P81025E60
Cl45 TLN1460A TAC Encoder (See Note 5) None 68P81104E73
C150 Base (RA) Operation None 68P81105E08
C158 Multiple PL Transmit None 68P81106E30
C261 Multiple PL Receive None 68P81106E30
C262 Multiple PL Repeat None 68P81106E30
C263 Multiple PL: Transmit & Receive None 68P81106E30
TILN1181A Single-Tone Decoder Module None 68P81025E60
TLN4636A Time=-Out Timer Module (See Note 6) None 68P81025E60
Cl49 DC Metering W/Monitor Intercom (Note 7) Station Data None
C226 Service Intercom W/Speaker (Notes 7 and 8) None None
Cl160 Repeater (RA) Operation None 68P81105E08
c27 46-Inch Outdoor Cabinet Installation None
C180 60-Inch Indoor Cabinet Installation None
C36 75-Inch Outdoor Cabinet Installation None
C38 120/220/240-Volt AC 50/60 Hz Power Supply | None 68P81104E92 .
C28 120-Volt AC/12-Volt DC Power Supply None 68P81104E92
C29 Battery Saver/Alarm None 68P81104E92
C181,182,183 Duplexer None 68P81102E96 .
C75 Omit Time-Out Timer Module None None
TLN4151A Relay Kit None 68P81025E60
C269 SPECTRA TAC (See Notes 9 & 10) ; None 68P81107E40
C40 Indoor Upright Cabinet includes Metering Station Data None
and Intercom
NOTES:
l. The options listed are not necessarily compatible with each other or with each type of station. Con-

sult your Motorola representative for compatibility details.
2. Other options may become available after the printing of this instruction manual. Consult your
Motorola representative for a complete listing of the currentoptions available for your station,
3. One to four TLN4151A Relay Kits may be used with this option to provide one to four form ""C"
contact closures for operation of external equipment.
4. One TLN4151A Relay Kit may be used with this option to provide a form "C'" contact closure for
operation of external equipment.
5. This option also replaces the TLN4669A 2-Wire Audio with the TLN4668A 4-Wire Audio.
6. Option to base stations; supplied with repeater stations.
7. Option to "Compa=-Station" Radios only.
8. C226 Service Intercom Kit is identical to C149 DC Metering W/Monitor Intercom Kit but less dc
metering feature.
9. Applicable on single receiver models only.
10. This option replaces the TLN4669B Line Driver with a TRN6552A Line Driver, and adds a TRN6085A
Encoder Module and TRN6103A Miscellaneous Hardware Kit. On RT repeater models, the Squelch
Gate Module TLN4662A is replaced with a TRN6689A Squelch Gate Module.
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3. TRANSMITTER

The transmitter generates a frequency mod-
ulated rf carrier signal of various power output
levels depending upon the model. Refer to the fol-
lowing station block diagram for functional opera-
tion. The transmitter consists of the following
items:

NOTE
Stations in the 470-512 MHz band are
FCC-licensed to operate at or below
2 specified effective radiated power
(ERP). The ERP of the station is. re-
lated to the rf power output of the
transmitter, antenna transmission
line loss, antenna height and an-
tenna gain. The maximum rf power
output of the transmitter that will be
permitted, without violating the
licensed ERP for each specific sta-
tion, must be determined by a com-
munications specialist. This rf
power figure may be equal to or
below the maximum capability of
the station., Record the figure for
reference in future servicing and
alignment of the station.

--Channel Element - An unheated, tempcra-
ture-compensated crystal oscillator plug-in mod-
ule (channel element) provides a stable funda-
mental rf frequency for the transmitter. One
channel element is used for each transmitter
frequency.

--Exciter ~ The exciter provides the low
power excitation signal for the transmitter. An
"IDC" (Instantaneous Deviation Control) circuit
amplifies and limits audio signals from the mic-
rophohe~(or line) to prevent over deviation.
Amplified audio is applied to the channel element
to produce direct fm modulation. Multipliers in
the exciter multiply the channel element¥requency
12 times to generate an output frequency signal(s)
in the 135 to 171 MHz band.

--FirstBandpass Filter - The first bandpass
filter couples 135-171 MHz signals from the ex-
citer to the tripler /low level amplifier and at-
tenuates any harmonics outside this band.

--Tripler/Low Level Amplifier - Exciter

output frequency is tripled in this stage and amp-
lified to drive the following power amplifier.

--Second Bandpass Filter - This filter is
located electrically between the tripler and low
level amplifier. This filter couples 406-512 MHz
signals from the tripler to the low level ampli-

fier and attenuates any harmonics outside this
band.

--Power Amplifier - The low
put of the tripler/low level amplifier is amplified
to the rated power output of the transmitter in
this solid-state power amplifier. Class C ampli-
fiers are used which are cut off until signal drive
is applied. A controlled amplifier stage regu-
lates the amount of signal drive to prevent over-
dissipation in the final amplifier stages. An in-
put fromthe power control board controls the
amount of gain.

power out-

--Power Control Board - The power control
board automatically and instantaneously regulates
the transmitter outputpower. It maintains out-
put power should source voltage vary, and pro-
gressively reduces power when VSWR increase.
The output of the board is applied to the con-
trolled amplifier stage in the power amplifier to
regulate the amount of gain.

4. RECEIVER

4.1 The receiver accepts rf carrier signals on

a specific channel in the 406-512 MHz
range and provides voice audio in the 300-3000 Hz
range. Refer to the station block diagram for
functional operation. The receiver consists of the
following items:

--Channel Element - A plug-in crystal os-
cillator module (channel element) provides sta-
ble frequency control for each frequency of op-
eration. One channel element is required for
each receiver frequency.

--Receiver RF & IF Board - The single-
conversion superheterodyne FFM receiver includes
a preselector (comprised of six cavities) and two
crystal filters for excellent selectivity. Two in-
tegrated circuit i-f amplifiers and limiters give
high sensitivity. A crystal discriminator demod-
ulates the audio directly from an 11.7 MHz i-f
signal. (Some 2-receiver stations may have a
"shifted i-f" to 11,8 MHz when required.) An
AFC voltage is derived from the discriminatdr
circuit which is used to correct the channel ele-
ment frequency to provide an overall receiver
stability of +0. 0002%.

--Audio & Squelch and Audio Power Ampli-
fier Boards - Up to 10 watts of audio power at
less than 5% distortion is provided by this cir-
cuit. ‘When no messages are being received, the
squelch circuit turns off the audio amplifiers to
eliminate annoying noise in the speaker. A
squelch tail eliminator circuit prevents the noise
burst at the end of a message for strong signals.
For weak signals, the circuit is automatically
inhibited to prevent loss of portions of messages.
The audio power amplifier transistors are mount-
ed on a separate circuit board and aluminum heat
sink for good heat dissipation.
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4.2

With 2-receiver stations, a 2-receiver
coupler is used. This unit permits two
receivers to operate from the same antenna. The
coupler has a maximum insertion loss of 4 dB to
each receiver.

4.3 An optional receiver rf preamplifier is
also available to improve receiver sensi-
tivity (SINAD) by 6 dB to .175 microvolt. When
used with 2-receiver stations, this more than
makes up for the half power loss in each '"leg'" of
the 2-receiver coupler.

5. POWER SUPPLY

The power supply utilizes a ferro-resonant
(constant voltage) transformer and provides all the
voltages necessary for operating the station. It
automatically corrects for changes in load and
input voltage thus maintaining a constant voltage
output.

6. VOLUME AND SQUELCH CONTROLS

Receiver VOLUME and SQUELCH controls
are located on the receiver chassis (all other
operational circuit and their controls are on
plug-in modules inserted into the unified con-
trol chassis), The RECEIVER VOLUME control
only affects local speaker operation (when used).

NOTE
The SQUELCH control affects
local and remote operation.

7. “"PRIVATE-LINE” TONE-CODED
SGueLChn UFERAT O
7.1 This type of operation permits private
communications on crowded radio com-
munication channels, Several ""Private-Line"
(PL) networks can use the same rf carrier fre-
quency in the same area if each network uses a
different PL tone frequency. The PL tones are
in the 67-210 Hz range, which is below the 300-
3000 Hz voice frequency range used in radio
communication equipment,

7.2 The transmitters are modulated by a
continuous sub-audible PL tone in addi-
tion to the voice modulation. The tone is gen-
erated by a PL encoder, which is a plug-in cir-
cuit board in the 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. Thus,
only messages from your own PL network are,
heard., A PL decoder, which is also a plug-in
circuit board in the receiver, disables the audio
circuits of the receiver until the proper tone is
received. A filter blocks the tone from the speak-
er so that it will not be heard.

B

7.3 In PL radio systems, the >parator will
not hear all on-frequency signals until
he PL disables the receiver. The PL decoder
is bypassed and the receiver reverts to carrier
noise type squelch control. It is necessary to
monitor the channel before transmitting to avoid

interfering with other users.

NCTE
The Motorola Order Processing
Group assigns the PL tone fre-

quencies to prevent duplicate or
interfering tones from being used in
the same area. Consult them before
changing tones or adding new ones.

8. "DIGITAL PRIVATE-LINE” BINARY-
CODED SQUELCH OPERATION

This type of operation is similar to '""Private-.
Line'" tone-coded squelch operation but with great-
ly expanded code capability. Refer to separate
Instruction Section 68P81106E83 for complete
details.

9. ACCESSORIES

In addition to the base and repeater stations
described in this manual, some additional items
are needed to complete the installation as follows:

9.1 ANTENNA AND TRANSMISSION LINE
An antenna and transmission line kit is
available from Motorola on separate order. The
type used should be determined by a qualified
radio communications engineer and will depend
upon local operating conditions.

9.2 REMOTE CONTROL CONSOLE

A remote control console is required at
the control location for this station. It must be
compatible with the station; that is, it must sup-
ply the audio and control commands of the type
that will be accepted by the station.

9.3 OPTIONAL ACCESSORIES

Many optional accessories are available
as factory installed items in new stations, and
as '""add-to'' items for field installation. Many

of those optional accessories are described in
this manual. Other accessories may become
available after the printing of this manual. Also,
other accessories are available which have more
special application than those listed herein. See
your local Motorola representative and the fol-
lowing Factory-~Installed Options list for com-
plete details.




INSTALLATION

IMPORTANT
FCC regulations state that:

1. Radio transmitters may be tuned
or adjusted only by persons hold-
ing a 1st or 2nd class commer-
cial radiotelephone operator's
license or by personnel working
under their immediate super-
vision,

2. The rf power output of a radio
transmitter shall be no more
than that required for satis-
factory technical operation
considering the area to be
covered and local conditions.

3. Frequency, deviation and power
of a base station transmitter
must be checked before it is
placed in service and rechecked
every year thereafter.

REMEMBER

The efficiency of the equipment depends
upon a good installation.

1. INSPECTION

Inspect the equipment thoroughly as soon as
possible after delivery. If any part of the equip-
ment has been damaged in transit, report the ex-
tent of damage to the transportation company
immediately.,

MOTOROLA INC.

Communications Division

5/10/79-PHI

2. PLANNING THE INSTALLATION

Since a good installation is so important to
obtain the best possible performance of the com-
munications system, carefully plan the installation
before actual work is started. Location of the
station in relation to power, control lines, the
antenna, convenience and access for servicing
should be considered, The cabinet dimensional
detail diagrams show the size of the various
cabinets for planning the space requirements.
Read the entire procedure and the many sug-
gestions offered to help you plan your installation,
Make sure all tools, equipment and facilities are
available when the installation is begun.

3. VENTILATION

The radio equipmentis operated without forced
ventilation. The cabinets have vents which allow
outsideair tobedrawnin through anopeningin the
bottom of the doors and expelled through an opening
in the top ofthe doors. The heatedair rising inthe
cabinet causes a natural draft. Therefore,
it is essential that the openings be kept free of
obstructions so the air.flow will not be restrict-
ed. The vents on outdoor type cabinets provide
necessary station ventilation and in addition pre-
vent rain, snow, etc. from entering the cabinet.

4. INSTALLATION OF 30-, 41-, AND 60-
INCH INDOOR “"COMPA-STATION”
CABINETS

4,1 Refer to cabinet drawings at the end of
this section for cabinet dimensional details.

4,2 The cabinet should be located on a solid,
level surface convenient to the power

SeCRvice puLlications

1301 E. Algonquin Road. Schaumburg, IL 60196
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source and the transmission line, The trans-
mission line should be kept as short as possible
to minimize line losses.

4.3 All antenna, power and control lines may

be brought through the notch at the bot-
tom of the rear door. Any or all of these lines
may be brought out through the bottom, side or
top of the cabinet, if desired, by drilling a hole
in the cabinet at the desired position.

CAUTION
Before drilling, check location of pro-
posed hole and verify that equipment
will not be damaged by the drilling.

5. INSTALLATION OF 70-INCH INDOOR
UPRIGHT STATION CABINET

5.1 GENERAL

Refer to cabinet drawings at the end of
this section for the cabinet dimensional detail.
The cabinet should be located on a solid, level
surface convenient to the power source and the
transmission line, The transmission line should
be kept as short as possible to minimize line loss.

5.1 REMOVAL AND REVERSING OF DOORS

Both front and rear doors are removable
by simply unhooking the arm of the door stop
from the door and pulling down on the upper hinge
pin. If desired, both front and rear doors may
be reversed from right hand opening to left hand
opening as follows:

Step 1. Remove the door and unbolt the hinge
brackets from the cabinet.
Step 2. Remount these hinge brackets on the

opposite side of the cabinet.

Step 3. Turn the door upside down and reinsert
the hinge pins in the brackets.

Step 4. Remove the latch bar from the rear of
the door lock and reinstall it 180° from its ori-
ginal position,

5.3 REMOVAL OF SIDE PANELS

The sides of the cabinet may be easily re-
moved to aid in the installation or maintenance of
the unit. Proceed as follows:

Step 1. Using a nut driver tool, remove the
sheet metal screw located in the middle or the
lower edge of the side panel, as viewed from in-
side the cabinet.

Step 2. Insert a large screwdriver between the
lower edge of the side panel and the bright trim
strip on the outside of the cabinet and pry up
slightly to release the friction grips.

Step 3. Grasp the side panel at the edges with
both hands and lift up several inches to remove it.

5.4 REPLACEMENT OF SIDE PANELS

Step 1. When replacing the side panel, position
it over the frame with the top several inches above
the top of the cabinet,

Step 2. Slowly slide the side panel down into
position. When the top of the side panel is flush
with the top of the cabinet, the panel is positioned

properly,
Step 3. The locking screw should be replaced

for security reasons.

6. INSTALLATION OF 46- AND 75-INCH
“"OUTDOOR” CABINETS

6.1 GENERAL

6.1.1 Refer to cabinet drawings at the end of
this section for cabinet dimensional de~

tails.

6.1.2 The outdoor station may be installed in

any convenient location (indoors or out-
doors) which provides space to open the front and
rear doors. If it is installed outdoors, the rain
shield kit (whichis packedwith the cabinet) should
be installed as described in this section. With
these installed, the station is protected against all
normally encountered elements such as rain, snow
or sleet.
6.1.3 The statiog is not intended to withstand
submersion in water. If pools of water
could gather around the cabinet base, it is rec-
ommended that the cabinet be elevated on a suit-
able supporter platform.
6.1.4 Although the cabinet is built to be in-
stalled outdoors, it shouldbe realized
that maintenance of the station is not easily




accomplished in inclement weather. It is there-
fore recommended that the station be installed
inside of an enclosure which would provide pro-
tection for the serviceman and thetest equipment
he may be using. . One such enclosure would be
an elevator penthouse or a small building no
less than six feet square and eight feet tall as
measured on the inside.

6.1.5 The cabinet should be located on a
solid, level surface convenient to the
power source and the transmission line., The
transmission line should be kept as short as
possible to minimize line losses.

6.2 46-INCH CABINET RAIN SHIELD
INSTALLATION

6.2.1 General

The rain shield kit is provided to

cover the air vent openings at the top and bot-

tom of both cabinet doors.

6.2.2 Procedure

The complete rain shield installation

procedure is given in step form on the 46-inch

outdoor cabinet dimmensional detail at the end of
this section.

6.3 75-INCH CABINET RAIN HOOD AND
VENT SHIELD INSTALLATION

6.3.1 General

The rain hood is provided to cover

the air vent in the top of the cabinet and the vent

shield to cover the opening in the rear door.

6.3.2 Installation of Rain Hood

Step 1. Install the main section (largest fabri-
cated assembly) over the opening in the top ofthe
cabinet using the rectangular shaped gasket and
1/2-inch sheet metal screws provided.

Step 2. Mount the small rectangular cover in-
side the main section using the machine screws
provided.

Step 3. Similarly, mount the larger cover on
top of the whole assembly.

6.3.3 Installation of Vent Shield

Mount the awning-shaped vent shield
over the opening in the rear door using the "U"
shaped gasket and 3/8~inch sheet metal screws.
Place the acorn nuts over the screws to cover
exposed threads.

7. ANTENNA CONNECTIONS
7.1 INTRODUCTION

7.1.1 The antennas and transmission lines

are not part of the station. Therefore,
antenna installation instructions are notincluded

in this section. Follow the instructions shipped
with the antennas for applicable information.,

7.1.2 In its primary application, the station
is used for communications with mobile
radios. Thus antennas having omni-directional
characteristics are desirable. However, if

the station is located at the outer perimeter of

a communications area, or if itis to be used

for communications with fixed stations, antennas
with specific directional characteristics may be
more suitable, FCC requirements may also

dictate the type of antenna to be used.

7.1.3 For base stations, the antenna's co-
axial cable connects to the antenna
network output with a type N connector. For
repeater stations without an optional duplexer,
two antennas are required, one for the trans-
mitter and one for the receiver. The antenna
coaxial cables connect directly to the transmitter
and receiver. The transmitter output requires

a type N connector at the antenna network output- -
the receiver input requires a type BNC connec-
tor. For repeater stations with an optional
factory installed duplexer, the antenna's coaxial
cable connects to the duplexer with a type UHF
connector. (Refer to Figure 1.)

7.2 31-, 41-, AND 60-INCH INDOOR
CABINET ANTENNA CABLE ROUTING
AND CONNECTION

Step 1. The antenna coaxial cable(s) may be
brought through the notch at the bottom of the






.

L E
N GROMMET =
P s — FLANGE TERMINATION

USE WITH FLEXIBLE
COAXIAL CABLE

USE WITH TRANSMISSION B
LINE TERMINATING IN

# UHF TYPE CONNECTOR
o}
USE WITH TRANSMISSION
LINE TERMINATING [N
FLANGE TYPE CONNECTOR
o
[e]
(o]

L)

AEPD-11647-0

i

g

CABINET TOP
Figure 2,
Cabinet Knockout Detail

TRANSMISSION
LINE

TRANSMISSION
LINE

CABINET TOP

CABINET TOP

- mﬁz
Suy

UHF TERMINATION

A

CABINET TOP

FLEXIBLE COAXIAL

CABLE ENTRANCE AEPs—1685-0

Figure 3.
Indoor Cabinet Antenna Cable Installation

Step 2, Measure and cut a piece of coaxial
cable so that it will reach between the station
output connector and the transmission line con-
nector in the cabinet top.

Step 3. Install connectors as required.

7.4.3 Transmission Lines Terminated in
Flange Type Connector

Step 1. Install the flange type connector inthe
cabinet top using the appropriate knockout.

Step 2. Measure and cut a piece of coaxial
cable so that it will reach between the station
output connector and the flange type connector
in the cabinet top without any sharp bends.
Step 3. Install connectors as required.

7.4.4 Externally Terminated Transmission
Line

The transmission line may be termina-
ted adjacent to the cabinet, but must be within
reach of the coaxial cable that connects to the
radio equipment,

Step 1. Punch out the 7/8-inch knockout in
the cabinet top.

Step 2. Install the rubber grommet (supplied)
in the hole.

Step 3.
ficient length to provide proper connection.

Install a coaxial jumper cable of suf-

7.5 75-INCH OUTDOOR CABINET ANTENNA
CABLE ROUTING AND CONNECTION

Step 1. A flange-type bulkhead fitting should

be used to make a weatherproof entry for the
antenna transmission line(s). The recom-
mended location for the fitting is on the right

side of the cabinet (as viewed from the front)

with its center 21 inches from the top and 7 inches
from the rear. Any alternate location must be
selected with caution to insure that the area is
clear of chassis, framework, etc.

Step 2. Install connectors as required.

8. AC INPUT POWER CONNECTIONS
8.1 INTRODUCTION

8.1.1 All stations should have a separate
power circuit from a 10-ampere {minimum),
120-volt ac, 60 Hz power source. The power
lines should be installed in accordance with lo-
cal electrical codes.

8.1,2 The primary ac power line may be in-
stalled prior to installation of the



cabinet and terminated near the location chosen
for the station.

8.2 31-, 41-, 60-INCH INDOOR /46-INCH
OUTDOOR CABINETS POWER
CONNECTION

8.2.1 Indoor and outdoor power connections
are identical except that outdoor sta-
tion requires additional weatherproofing.

WARNING

If a three wire grounded primary

ac power source is not available

the radio equipment must be ground-
ed separately to prevent electrical
shock hazards and provide lightning
protection,

8.2.2 Connect the three-wire ac line cord

to the ac outlet. A power on-off
switch is not provided in the equipment, there-
fore, with power applied, the equipment is in an
operative condition.

8.2.3 The station fuse controls all power
to the station except ac power to the
outlet in the power supply.

8.3 70-INCH INDOOR CABINET POWER
CONNECTION

8.3.1 If the station is located in a room
with a utility trough in the floor, the
station may be installed over the trough and the
power and control leads brought up through the
bottom of the cabinet into the station. Do not
punch out the knockouts for such an installation.

8.3.2 Two knockouts are also provided on

the rear panel of the cabinet base for
rear entrance of the power and control lines.
When facing the rear of the cabinet, the right
hand knockout is intended for the entrance of ac
power. Punch out the knockout. Install a
7/8-inch rubber grommet (supplied) in the hole
to protect the cable.

8.4 75-INCH OUTDOOR CABINET POWER
CONNECTIONS

8.4,1 For bottom cable entry, power and
control cables may be brought in at
almost any desired point through the bottom of
the cabinet, Measure and center punch the de-
sired cable entry locations. Using the center
punch marks as the center of the holes, drill
3/4-inch holes with a hold saw. Install rubber

grommets in the holes to protect the cables.
Seal the entry to make the opening as weather-
proof as possible.

8.4.2 For rear cable entry, two punch
marks are located on the rear panel
of the cabinet base. Using these as centers,
drill holes in the cabinet with a 3/4-inch hole
saw, When facing the rear, the right-hand hole
is intended for the entrance of ac power and the
left-hand hole is intended for the entrance of
control lines. Install rubber grommets in the
holes to protect the cables. Seal the entry to
make the opening as weatherproof as possible.

9. OPTIONAL MODE JUMPERING
9.1 GENERAL

9.1.1 Many station modes of operation are

determined by jumper connections at
the time of installation and are described in the
following paragraphs.

9.1.2 Additional jumpers used with the sta-

tion are identified and described in ap-
plicable sections elsewhere within this instruc-
tion manual.

9.2 TIME-OUT TIMER MODULE

Base stations or repeaters equipped with
a time-out-timer module prevent unintentional
continuous transmission. The timing jumpers
on the module may be connected for 1/2, 1, 2, 4
or 8 minute operation. In repeaters, the time-
out-timer will reset each time a new input signal
arrives at the station, whether or not the drop-
out delay generator has shut off the transmitter.
Repeater time-out time and line transmit time
periods may be selected independently with the
repeater select jumper and the line select jumper.

9.3 SQUELCH GATE

In repeater stations, the dropout delay
generator in the squelch gate module prevents
the transmitter from shutting off duringloss or
excessive fade of input signal for the length of
time preset. The jumper can be set for 0, 1,
2, 4 o0r 8 second operation.

9.4 TWO-RECEIVER STATIONS

9.4.1 Stations equipped with two receivers
can be connected for receiver #1 pri-
ority or receiver #2 priority if desired. A




signal received on the priority receiver auto-
matically mutes the other receiver. These
jumpers are located on the line driver module.

Receiver #1 priority - JU18 OUT
JU24 IN
Receiver #2 priority - JU18 IN
JU24 OUT
9.4.2 Jumpers in the line driver module
also allow receiver #2 to be partially
muted (audio attenuation) if desired, rather
than the full muting as shipped from the factory.
Attenuation of 10 dB, 20 dB or 30 dB in respect
to the unmuted condition are possible by jumper
connections as follows.

30 dB attenuation - JU25, 26 IN
Ju27 OUT
20 dB attenuation - JU25 IN
Juzé, 27 OUT
10 dB attenuation - JU25, 26 & 27 OUT
9.4.3 Receiver #2 mute attenuation is a
standard feature of dc controlled
stations and optional on tone control.

10. CONTROL LINE CONNECTIONS
10.1 INTRODUCTION

10. 1.1 The station can be controlled from a
remote point over wire line circuits.
Simplex audio is used, meaning that the remote
point can send audio to the station or receive
audio from the station, but not both at the same
time. Therefore, a single audio pair will suf-
fice. For dc remote control operation, thewire
line must provide dc continuity for carrying the
dc control currents. This must be the same
pair that carries the transmit audio. For tone
remote control operation the audio pair also
carries the audio control tones,

10.1.2 Four-wire audio operation, wherein
transmitter audio and receiver audio
are carried on separate wire pairs, is possible
with the optional Line Driver/4-wire, 2-receiver
Audio Module (this module is also used in 4-wire,
single receiver application). In such operation,
line 1 is the transmit pair and line 2 is the re-
ceive pair.

10.1.3 In stations with two receivers andfour-

wire audio, jumpers can be arranged
to use line 2 to carry the audio from receiver #2
only if desired.

10.2 LINE SPECIFICATIONS

The audio wire line(s) must meet the fol-
lowing specifications for acceptable radio com-
munications. Verify the characteristics of
leased telephone lines with the company providing
the service before installation.

10.2.1 DC Remote Control Operation
AUDIO LINE REQUIREMENTS
1. FREQUENCY RESPONSE:
500 TO 2500 Hz
2. IMPEDANCE:
600-OHM BALANCED LINE
DC LINE REQUIREMENTS
1. DC RESISTANCE 0 TO 8000 OHMS.
2. MUST HAVE DC CONTINUITY.
10.2.2 Tone Remote Control Operation

FREQUENCY RESPONSE: 500 to 2500 Hz

FREQUENCY TRANSLATION ERROR:
+10 Hz MAX,

IMPEDANCE: 600-OHM BALANCED
LINE

SIGNAL-TO-NOISE: 35 dB MIN,

Chart of Maximum Input and Loss

MAXIMUM PHONE LINE
LOSS USABLE WITH RE-
MOTELY-CONTROLLED

PHONE-COMPANY
SPECIFIED

MAXIMUM INPUT | RADIO

+8 vu (14 dBm) 32 dB
0 vu (6 dBm) 24 dB
-8 vu (-2 dBm) 16 dB

10.3 INSTALLATION

10.3.1 General

The control line may be installed

prior to installation of the cabinet and terminated
near the location chosen for the station. Conduit
or two-wire cable can be used from this termina-
tion to the station cabinet.

10.3.2 Specific Connection Information

Connect the 600-ohm lines to the screw
terminals on the rear of the unified chassis




interconnect board as shown in Figure 4. (In
2-wire applications, use line 1 connections.)

10.3.3 DC Control Line Levels

When the dc control line is initially
connected, it must be tested to assure that its
loop resistance is low enough to allow sufficient
current for remote operation.
test procedure.

Use the following

Step 1. Connect a de milliameter in serieswith
the de control line.

Step 2. Have the operator press the push-to-
talk switch at the remote control console.

Step 3. The current must be at least +5.5 mA
to key the transmitter and at least +10 mA for
two-frequency transmitters. Check to see that
the current is positive and not negative and that
the station is actually keyed. Adjust the remote
control console for F1 line current until +5. 5 mA
is achieved. For a two-frequency transmitter,
adjust the remote control console for F2 line
current of 10 to 12 mA.

If the line loop resistance is too high,
the maximum line current from the console will
not key the transmitter. There are two alterna-
tives to correct this problem.

--Use a pair of lines having lower re-
sistance while maintaining proper audio response,
or

--Use an alternate pair of lines with
lower resistance to carry dec current only. This
pair need not have good audio loss or response
characteristics.

Adjust the line current for "Private-
Line'' disable at the remote control console for
-2.5 mA, if a "Private-Line'" model is being
adjusted.

10.3.4 Tone Control Line Levels

The control tone levels for the remotely
controlled functions are adjusted at the remote
control console., No additional adjustments are

required.
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11. CONTROL LINE LEVEL ADJUSTMENT

‘ 11.1 GENERAL INFORMATION

. 11. 1.1 Most telephone companies limit the
maximum signal amplitude which they

will allow on their lines. The most common

maximum level is 0 vu (volume units); check

the telephone company for the maximum level to

e be used on your lines. Adjust the audio levels
to the maximum permissible level which will
give the best signal-to-noise ratio. For lines

’ not subject to telephone company restrictions
adjust speech levels to +8 vu.

11.1,2 The vu is the measurement for speech
and can be measured only with a vu

meter. This meter has special ballistics tocon-
trol the rise and fall time and the overshoot of
speech signal voltage. Since speech signals fluc-
tuate so rapidly, special metering techniques are
required. The meter point of a vu meter responds
is a series of '""kicks'' or deflections of varying
amplitude. Over a period of time, a majority
of peaks will reach approximately the same
level, There will be a few very strong peaks
which will exceed this level and a few peaks of
lower level. These are ignored and the meas-
ured speech level equals the majority of the
""kicks" or peaks reached. Measurements show
that the instantaneous peaks of a speech signal
are about 10 dB higher than the vu value (the
instantaneous peaks of a 0 vu speech signal will
equal the peaks of a sine wave signal of £10 dBm
magnitude), Of course, a sine wave signal of
+10 dBm would produce a much greater volume

' because every cycle of the signal goes to peak
amplitude.

. 11. 1.3 Adjustment of the audio line levels is
very difficult using actual speech sig-
nals which fluctuate so greatly. A sine wave sig-
nal (1000 Hz continuous tone, for example) is
much easier to use for adjustments. However,
sine wave signals are measured in dBm and the
telephone company specifies the maximum signal
. level in vu, THERE IS NO CONVERSION FROM
VU TO DBM OR VICE VERSA when measuring
speech. Speech cannot be measured in dBm or
converted into dBm, The dBm is a unit to mea-
sure the sine wave power as referenced to 1mil-
liwatt of power. The power of a speech signal of
a particular vu is not defined and is different for
different speakers. IT IS POSSIBLE TO CALI-
BRATE A VU METER BY USING A SINE WAV E
SIGNAL ON THE 600-OHM LINE, THEN MEA-
SURING THE SAME SIGNAL IN DBM WITH A
‘ VOLTMETER. On a 600-ohm line, a sine wave

signal that will produce a 0 vu reading will
measure 0 dBm on a voltmeter. This does not
mean that 0 vu is equal to 0 dBm, Remember,
the peaks of an actual 0 vu speech signal will
have instantaneous peaks of +10 dBm amplitude.

11.1. 4 We would normally conclude that sine
wave signal levels would be adjusted

10 dB higher than the vu level specified for the

line. EXPERIMENTAL MEASUREMENTS HAVE

PROVEN THAT SINE WAV E SIGNAL LINE LEV -

ELS SHOULD BE 6 DB HIGHER THAN THE VU

LEVEL SPECIFIED FOR THE LINE (+8 vu speech

level should be adjusted for +14 dBm tone level;

0 vu speech level should be adjusted for +6 dBm

tone level).

600-OHM LINE VU, DBM, AND
VOLTAGE EQUIVALENCY CHART

If Maximum Adjust Tone

Speech Level Line Level For Voltage

For Line Is (1l mW ref) Equivalent
+14 vu +20 dBm 7.74 'V
+12 vu +18 dBm 6.15V
+10 vu +16 dBm 4.88V
+8 vu +14 dBm 3,88V
+6 vu +12 dBm 3.08V
+4 vu +10 dBm 2.44V
+2 vu +8 dBm 1.94 V
0 vu +6 dBm 1.54V
-2 vu +4 dBm 1.22 V
-4 vu +2 dBm 0.97V
-6 vu 0 dBm 0.77V
-8 vu -2 dBm 0.61V
-10 vu -4 dBm 0.48V
-12 vu -6 dBm 0.38V
-14 vu -8 dBm 0.30V
-16 vu -10 dBm 0.24V
-18 vu -12 dBm 0.19V
-20 vu -14 dBm 0.15V
-22 vu -16 dBm 0.12 V
-24 vu -18 dBm 0.09V
-26 vu -20 dBm 0.07V

11. 2.1 General

11.2.1.1 A local speaker at the station may
be used for testing and level set-
tings. If the station is equipped with built-in
metering, it includes a local speaker. If not,
the speaker in a Motorola portable test set may
be used by connecting the test set with "Micor"
adapter to the control receptacle (J3) on the
unified chassis interconnect board. Otherwise,
a '""Micor'" mobile speaker can be connected to
the local speaker pins (J4-1 and -12 of unified



chassis interconnect board). The receiver
VOLUME control sets the audio level at the
local speaker only.

11.2.1.2 Exciter audio should be measured
at the input to the exciter and ad-
justed for the sensitivity value stamped on the
exciter. This level should be measured at pins
12 and 19 of Exciter Board Plug P902,
11.2.1.3 "Private-Line' receivers must be
PL disabled during adjustments
with the PL. DISABLE switch on the station con-
trol module. In "Private-Line'" repeaters, the
squelch gate must also be set for carrier squelch
operation during adjustments by connecting
jumper JU14 to the active pin and JU15 to the
dummy pin. Be sure to return the jumpers to
the PL condition after adjustments are complete.
11.2.1.4 If the station is equipped with a
single-tone decoder module for re-
peater access unplug the single-tone decoder
during adjustments.

11.2.2 Repeater Level Setting

Step 1. Set the receiver SQUELCH control at
squelch threshold.

Step 2. Inject an on-frequency carrier signal
into the receiver antenna input. Adjust the sig-
nal level to 20 dB quieting.

Step 3. Adjust the REPEATER SQUELCHKEY
control (squelch gate module) so the transmitter
just keys,

Step 4. Modulate the receiver input with a
1000-Hz tone at +5 kHz deviation. Adjust the
REPEATER LEVEL control (squelch gate mod-
ule) so the exciter audio input (measured at

pins 12 and 19 of Exciter Board Plug P902) is
the value stamped on the exciter (modulator
sensitivity +6 dB or approximately +5 kHz trans -
mitter deviation).

Step 5. On "PL" repeaters, return jumpers
JU14 and JU15 to the '"PL'" condition.

11.2.3 Wire Line Controlled Base Stations
and Repeater Stations
11.2.3.1 Determine the maximum allowable

audio level permitted on the lines
(use +8 vu for non-regulated lines) and set line
audio levels to this amplitude. Refer to the 600-
OHM, VU, DBM AND VOLTAGE EQUIVALENCY
CHART for tone levels to be used.
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NOTE
The following procedures assume the
+8 vu speech level (+14 dBm tone
level). For other speech levels, use
a tone level 6 dB higher than the vu
level (for 0 vu use +6 dBm); refer to
the equivalency chart. On somelines,
tone levels are not permitted to exceed
the speech levels, even for short test
tones (for example, maximum speech
level of 0 vu and maximum tone level
of 0 dBm)., When such regulations
apply, use the special procedures for
low level test tone,
11.2.3.2 As mentioned previously, the lines
used to carry audio have an ac im-
pedance of 600 ohms. The amplitude of signals
is most conveniently measured in dBm. Zero
dBm is equal to 1 milliwatt across 600 ohms.
Most audio voltmeter, such as the Motorola
Transistorized AC Voltmeter, are calibrated to
read directly in dBm when measuring across a
600-ohm impedance. Never use a volt-ohm
meter or a multimeter.

Step 1. Apply a 1000-Hz audio tone to the re-
mote control console at a level sufficient to drive
the amplifier into compression. Adjust the out-
put of the remote control console for +14 dBm
(or maximum allowable audio level) at its out-
put terminals., If the level at the station is above
0 dBm, remove JU1 on the station control mod-
ule.

Step 2. Adjust the XCTR LEVEL control
(station control module) so the exciter audio in-
put (measuredat pins 12and 19 of Exciter Board
Plug P902) equals the value stamped on the ex-
citer. (Modulator sensitivity plus 3 dB or
approximately +5 kHz transmitter deviation.)

Step 3. Remove the 1000 Hz audio tone.

Step 4. Set the receiver SQUELCH control for
squelch threshold.

Step 5. Inject a 1000 uV carrier frequency sig-
nal into the antenna input of the receiver, Mod-
ulate the signal with a 1000-Hz tone at £5 kHz
deviation.

Step 6. Adjust the LINE 1 OUTPIIT line driver
module) for +14 dBm (3.9 V) or maximum allow-
able audio level as measured with an audio volt-
meter across the line 1 terminals. If four-wire
audio operation is used, with the receiver output
applied to line 2, adjust the LINE 2 OUTPUT con-
trolwhile measuring across theline 2 terminals.




Step 7. If the station has two receivers, both
feeding to line 1, set the LINE 1 OUTPUT con-
trol as specified with a 5 kHz modulated car-
rier signal injected into receiver 1, Next, in-
ject a #5 kHz modulated carrier into receiver 2.
If the line output on the voltmeter changes by
more than 2 dBm, readjust the potentiometer on
the receiver 2 audio and squelch board to match
the receiver 1 reading.

Step 8. If the station has two receivers, each
on a different line, adjust LINE 1 OUTPUT with
a modulated carrier injected into receiver 1,
and adjust LINE 2 OUTPUT with a modulated
carrier injected into receiver 2.

11.2.4 Special Procedure for Low Level
Test Tone

NOTE
The following procedure is written for
the 0 vu speech level and 0 dBm test
tone level, but other levels may beused
by substituting appropriate levels
(levels across the 600-ohm load should
be 6 dB higher than the specified line
level).

Step 1. Terminate the remote control console
in a 600-ohm load resistor rather than the line.

Step 2. Apply a 1000-Hz audio tone to the re-
mote control console at a level sufficienttodrive
the amplifier into compression.,

Step 3. Connect an audio voltmeter across the
600-ohm load resistor and adjust the line output
for +6 dBm.

Step 4. Reduce the 1000 Hz audio tone input
until the voltmeter reads 0 dBm.

Step 5. Remove the 600-ohm load resistor and
reconnect the line. Readjust the line output for
0 dBm across the line. Do not change the 1000 Hz
tone level.

Step 6. Connect the audio voltmeter to the ex-
citer audio input at the station and adjust the
XCTR LEVEL control for 6 dBless than the val-
ue stamped on the exciter.

Step 7. Disconnect the line at the station and
connect a 600-ohm load resistor in its place.

Step 8. Apply a 1000 uV carrier signal to the
receiver antenna terminal from an FM signal gen-
erator. Modulate the carrier signal with a

1000 Hz tone at 5 kHz deviation,

Step 9. Connect an audio voltmeter across
the 600-ohm load resistor and adjust the LINE
1 OUTPUT control for +6 dBm.

Step 10, Reduce the deviation until the volt-
meter reads 0 dBm.

Step 11. Remove the 600-ohm load re-
sistor and reconnect the line. Readjust the
LINE 1 OUTPUT for 0 dBm as measured across '
the line.

11



METER PANEL

METERING AND INTERCOM

[_‘] HIGH CURRENT CABLE

(NOT USED WITH 12w PA, NOTE 3)

SEPARATE PA
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TRt = SEE DETAIL AND NOTE 2)
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1 31013
{ ANTENNA « ——————— i_ _____
NETWORK _1 P50O1
o i XMTR '— o (SEE DETAIL—E
PSOLZ»-—om si012 | (12WATT PA “ TRIPLERI
STATIONS ONLY)
W
J1011|(SEE DETAIL) L _ _|[LOW LEVEL AMPLIFIER |
T82
(NOTE 6) CONTROL
I, @1l FUSE CABLE (NOTE 41 -
we +*OT )
NOTES) | |2 t
ceT 1
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9N RCVR
P306 w7 P104
S o
(NOTE 41
Fr
POWER SUPPLY

Tt

CEPS-28288-0

DETAIL
SEPARATE PA
STATION MODELS
500
o0 w501 ws02 11013
J451 J55| .1501| l 5101
TRIPLER / | Jiorz
EXCITER BAND PasS LOW LEVEL (—< SERARATE ‘":&”:ﬁ
P402 FILTER AMPLIFIER M i NETWOI
P554 P50l P502
| uNIFIED cONTROL 12 WATT PA
| cHass STATION MODELS
J451 Hom
TRIPLER / | J551 | J1012
EXCITER BAND PASS LOW LEVEL D‘ZW ANTENNA
FILTER AMPLIFIER | psor| ORIVER {17 | NETWORK
955| P502

NOTES:

1. ALL CABLES ARE COAXIAL, EXCEPT
FUSE, AND HIGH CURRENT CABLES.

2. ON 12-WATT STATION MODELS,
THE SEPARATE PA IS REPLACED
BY A 12-WATT PA, WHICH MOUNTS
IN THE XMTR SECTION OF THE UNI—
CHASSIS, AS SHOWN.

3. P/O TKNE804A CABLE K|T.

4. P/O TKNEBO3, 4A CABLE KIT.

5. P/O TKNEBO2ZA CABLE KIT, BASE
STATIONS ONLY

6. P/O TLN5644A INTERCONNECT
BOARD,

PARTS LISTS SHOWN ON BACK

Typical Station Layout-Rear View:
Racking & Cabling and Parts List
Motorola No. PEPS-28413-0O
5/1/79- PHI
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TKN6802A Receiver Input Cable

Kit PL-6460-0

CONNECTOR, plug:

P906, 1013 28-84967D01 male, type ""BNC"
CABLE ASSEMBLY:
w8 1-80775B85 includes: ref. items P906,
1013 and 30-84173E01
CABLE, coaxial; 23" used
REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.

PARTS LIST
TRNGB03A 12-Watt Cable Kit

PL-6461-0

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TKN6804A 75-Watt Cable Kit

PL-6462-0

F1

J906

P104
P1004

w7

Wé01

65-86099

9-83589A01

28-82331G02

1-80775B09

1-80775B84

FUSE:;
7.5A, 32V

CONNECTOR, receptacle:
female; type "BNC'", bulkhead

CONNECTOR, plug:

male; type "phono"

consists of; 15-83498F06
HOUSING, connector; 6-contact]
and 29-83499F01 TERMINAL,
pin; 6 used

CABLE ASSEMBLY:

includes: ref, items J906, P104
and 30-84173E01 CABLE,
coaxial; 11" used

(Receiver Input Adapter Cable)

includes: ref. item P1004 and
9-83012H01 RECEPTACLE,
female, wire crimp; 6 used:
42-10217A02 STRAP, tie;
3 used

(Power Control Board Inter-

connect Cable)

F1

J501
J906

P104
P554

P1004

w7

w500

W601

65-86099

9-84968D01
9-83589A01

28-82331G02
9-84886E01

1-80775B09

1-80775B83

1-80775B84

7.5A; 32V

FUSE:

CONNECTOR, receptacle:
female; type "BNC', bulkhead
female; type "BNC", bulkhead

CONNECTOR, plug:

male; type '""phono'

female; type "BNC'', light angle

miniature

consists of 15-83498F06
HOUSING, connector; 6-contact]
and 29-83499F01 TERMINAL,
pin; 6 used

CABLE ASSEMBLY:

includes: ref. items J906, P104
and 30-84173E01 CABLE,
coaxial; 11" used

(Receiver Input Adapter Cable)

includes: ref. items J501,
P554 and 30-83794C01 CABLE,
coaxial; 6'" used

Tripler/Low Level Amplifier

Output Adapter Cable)

includes: ref item P1004 and
9-83012H01 RECEPTACLE,
female wire crimp; 6 used:
42-10217A02 STRAP, tie;
3 used (Power Control Board
Interconnect Cable)

NON-REFERENCED ITEMS

NON-REFERE

NCED ITEMS

1-80775B82

14-82882A01
14-82883A01
29-847854

41-82885A01
42-10217A02
42-82884A01

CABLE, fuse, assembly

includes: ref, item F1 and
INSULATOR, fuse holder body
INSULATOR, fuse holder cap
LUG, slotted tongue; 4 used
SPRING, fuse compressor
STRAP, tie; 5 used
CLIP, fuse; 2 used

14

1-80775B81

29-82008L02
30-812505

30-851875

42-10217A02
1-80775B82

14-82882A01
14-82883A01
29-847854

41-82885A01
42-10217A02
42-82884A01

CABLE, hi-current, assembly
includes:
TERMINAL; 4 used
CABLE, battery: red; 42"
used
CABLE, battery: blk; 42"
used
STRAP, tie; 8 used
CABLE, fuse, assembly
includes: ref. item F1 and
INSULATOR, fuseholder body
INSULATOR, fuseholder cap
LUG, slotted tongue; 4 used
SPRING, fuse compressor
STRAP, tie; 5 used
CLIP, fuse; 2 used

(Page 15 is blank)




REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

THN6 14 1A Cabinet Kit (30 inch)

PL-1787-D

NON-REFERENCED ITEMS

15E84107D25
13C84430D01
2S10101A55

CABINET (30')
DOOR VENT (8 required)
SPEED NUT (48 required)

o

1]

—
m

000000600600000900009000060000000000030% 2308

000000000000260000000000060720600200 0630760000

MOUNTING
/ RAIL
1, .
307
4 FRONT
lg—> - arn — l
A ; |
% i
1‘1/2 jx " | 7"
B 6-y, —® |7
(] l 8

' SIDE VIEW

22" CABINET WIDTH

A=
4 B = 201/2" DOOR OPENING
C = 19-3/16" CABINET OPENING
D = 18+-6/46" MTG, HOLE CENTERS
2" E = 47-11/46 CLEARANCE BETWEEN RAILS

MOUNTING RAIL

+h ”.i g i
e [

BOTTOM VIEW

4, »
/2 DiA.

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

THN6142A Cabinet Kit (41-Inch)

PL-1790-R

NON-REFERENCED ITEMS

REFERENCE;f
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

i
1

THN6243A Cabi

net Kit (60-inch)

PL-3401-A

|
|

15-83445K04
13-84430D01
2-10101A55

CABINET (60-inch)
DOQR VENT (8 required)

SPEED NUT (48 required)

PARTS LIST

TI.N4862A Qutdoor Vent Kit

PL-1797-A

15-84188D01

15-84189D01

32-84452D01
32-84452D02
7-84187D01
4-490775
4-9795
3-138674

3-138209

2-7005

COVER, outdoor vent (No. 1);
4 req'd

COVER, outdoor vent (No, 2)

4 req'd
GASKET: 4req'd
GASKET: 8req'd

BRACKET, vent cover: 12req'd
FLATWASHER:
LOCKWASHER: 24 req'd
SCREW, machine: 6-32x11/16"
24 req'd

24 req'd

SCREW, tapping: 6-32x3/8"

24 req'd
NUT, hex:

6-32x 1/4'"; 24 req'd

Station Cabinets
Dimensional Details and Parts Lists
Motorola No. PEPS-17767-C

(Sheet 1 of 2)
5/1/79-PHI
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(4 HOLES) CEPS -8570-B

15E84143D24 CABINET (41')
13C84430D01 DOOR VENT (8 required)
2S10101A55 SPEED NUT (48 required)
- A - - -
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le- | ()
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REAR VIEW o 1
4 2
L
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SIDE VIEW
FRONT 2
: e M2y
F; Hj)‘ [ T A = 22" CABINET WIDTH
wo il l 2" B8 = 20-1/2'DOOR OPENING
1-% i! ‘ C = 19-3/46" CABINET OPENING
_L MOUNTING D = 18-5/16" MTG. HOLE CENTERS
- & RAIL E = 17-11/46"CLEARANCE BETWEEN RAILS
“:— ——————n————
0 e
1 3 = Y * DiA.
” 2 CEPS—-8571 -8B
. BOTTOM VIEW a
e (4 HOLES)
STATION HARDWARE KITS
TRN6197A (1Z2-Watt, l-Receiver)
TRN6198A (12-Watt, 2-Receiver)
TRN6199A (Hi-Power, l-Receiver)
TRN6200A (Hi-Power, 2-Receiver) P1.-3397-0

1v80731B73
1V80734B45
1v80734BR44
1V80728B57
1V80775B76

1V80775B78

1V80775B77

55-84300B01
_ 55-84300B02

SHIELD, exciter board
SHIELD, power control board
SHIELD, receiver rf-if board
SHIELD, audio board

COVER PLATE ASSY.,
includes 64-82623K01 COVER,
plate (used in hi-power sta-
tions)

BRACKET ASSY., includes
7-82785K01 BRACKET

(used in 12-watt stations)
BRACKET ASSY., includes
7-82898K01 BRACKET

(used in hi-power stations)
HANDLE, plastic

HANDLE, plastic
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REAR VIEW hE -
* . POSITION VARIES
WITH APPLICATION
SIDE VIEW
FRONT >
. ) =¥
) = [W'r A = 22" CABINET WIDTH
2" 8 = 20-1/Z'DOOR OPENING
t‘,; C = 19-3/46" CABINET OPENING
D = 18-5/46" MTG. HOLE CENTERS
MOUNTING
- > I‘ r?Ale E = 17-41/46"CLEARANCE BETWEEN RAILS
Ty SEY
DIA. — 17187~
BOTTOM VIEW WHE ceps—mer-8
(4 HOLES)
2-82360B07 SPEEDNUT, special
3-135038 SCREW, tapping: 1/4'"-14x3/4"
42 -83629G01 PIN, accordion
2-10101A53 NUT, spring
46-84090C01 STUD, retainer
3-138162 SCREW, machine; 4-40 x 3/8"

42-84284B01
33-83051K01

54-83040C01
66-84387C01
66-84690C01
66-106515

42-10217A10

RETAINER (BLK)
NAMEPLATE

5-83885G01 RIVET, "Pop"

13-813618 LABEL (patent)

54-842366 LABEL {replacement parts)
54-850440 LABEL (FCC license

designation)

LABEL (exciter audio)
TOOL, tuning

TOOL, contact removal
WRENCH, "Allen"
"Tywrap"

NOTE:

Except where noted, differences in models are in quantity

of parts only.

2. MOUNT BRACKETS
OVER INNER Si

HIELD
AND ATTACH BOTH TO CABINET.

CABINET B

GBEPS-11145-0

3. ATTACH OUTER SHIELD
TO BRACKETS.

4. INSTALL EACH OF THE FOUR
RAIN SHIELD ASSEMBLIES IN
THE SAME MANNER.

1. PEEL BACKING FROM GASKET AND PRESS
ADHESIVE SIDE INTO PLACE AS SHOWN.

THN6143A Cabinet (46-Inch) Qutdoor
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(4 HOLES)



TOP VIEW

{VIEW WITH TOP OFF OF CABINET}

REFERENCE
SyYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS

LIST

TRN6190A Cabinet Hardware Kit (70" and 75")

PL-3396-0

2-836540
3-839590

2-82360B07
3-135038

3-115727

4-7652

37-107997
33-82830H02

NUT, speed: 2 req'd.
SCREW, special (washer-
head) 2 req'd.

NUT, speed: 1/4''-14; 4 req'd
SCREW, tapping: 1/4' -

14 x 3/4"; 4 req'd.

SCREW, machine: 10-32x1/2";
2 req'd.

LOCKWASHER: No., 10;

2 req'd.

GROMMET: 2 req'd.

LOGO ("MOTOROLA")

THN6194B Cabinet (70-Inch) Indoor

15—1/4"

e
e |
// Iy
P I
s I
// F
/ |
/ .
/ L
/ I
/ [
/
/ I
/ ] |
’ REAR I
! L 1
2"
$ 4
19-1/4"
3/8"DiA
Q‘///-uumes
& ;"
T )
T f g1
: : FRONT HANDLE/' l’ o
H 21—3/58" !
I ]
: I J——— —— 17-3/3" / le— 2"
— | : l— 2"
Coh /
|| /
/
i s
b 7
I
] | e
[ ad
) | -
I SO W PNl

DEPS— 150468

FRONT VIEW

TOP VIEW

THN6203A Cabinet (75-Inch) Outdoor

(VIEW WITH TOP OFF OF CABINET)

/ RAIN SHIELD
/
l {

il
:I’
||

|l 24,75
|
|
i
1
1l

REAR
= 11
.¢.

3.4258"
O.!75"DIA___}
(4 HOLES)
25.25
248" 21.8" 15,28"
+ $
3.428"
H i
3"l 17,75 ] le—3"
I /
e 23.78" — s

"
24,78 It Vs

24—3/3"

CEPS—43049-2A

FRONT VIEW
{ ]
I e—— RAIN SHIELD
¥
75"
70" ﬁ
(OUTDOOR MODEL)
NOTES:
1. ON INDOOR CABINETS, FRONT AND REAR DOORS CAN
BE REVERSED FROM RIGHT OPENING TO LEFT HAND
OPENING.
2. ON REAR DOOR, OPENING OPPOSITE AIR DUCT
MUST BE UNCOVERED AND UNUSED OPENING
COVERED (INDOOR CABINETS ONLY),
3. ELEVATE CABINET IF DANGER OF WATER
SUBMERSION EXISTS.
4.DOORS ON OUTDOOR CABINETS ARE NOT REMOVABLE.
le . |
e 23.75 >
REFERENCE MOTOROLA
DESCRIPTION
SYMBOL PART NO.

T LN6892A Rain Shield Kit

PL-3402-0O

26-82929H01
26-84084F01
15-82926H01
26-82930H01
32-82930H01
32-82932H02
32-84180G01
32-84180G02
2-10080A03
3-9661

3-132823

3-135014

SHIELD, rain (top)
SHIELD, cover (top)
COVER, rain shield
SHIELD, rain (door)
GASKET, rain shield
GASKET, rain shield
GASKET: 2 req'd.
GASKET: 2 req'd.
NUT, spring: No. 8; 4 req'd.
SCREW, machine:
8-32 x 3/8"; 8 req'd.
SCREW, tapping:
8-18 x 3/8'"; 4 req'd.
SCREW, tapping:
£-18 x 1/2"; 6 req'd.

Station Cabinets
Dimensional Details and Parts List

Motorola No, PEPS-17767-C

(Sheet 2 of 2)
5/1/79-PHI

17



.

FEATURES

-- Water drainage holes

-- Thick door gaskets

-- Vent seal for stations with less than 110 W output

== Vent kit for stations with greater than 110 W output

CABINET INSTALLATION

-- Mount on elevated support or platform
-- Shady or cool area if possible
-- Minimum of eight inches for all obstructions

INSTALLATION OF TRN6720A RAIN HOOD VENT KIT

-- Mount main section (largest assembly) over opening in top of cabinet using rectangular shaped gasket and 1/2-inch
sheet metal screws provided.

-- Install small rectangular cover inside main section using machine screws provided.

-- Similarly, mount larger cover on top of entire assembly.

-- Mount awning-shaped vent shield over rear door opening using ““U” shaped gasket and 3/8-inch sheet metal screws,
Place acorn nuts over screws to cover exposed threads.

PERIODIC MAINTENANCE

-- Use a paint scraper or putty knife to remove all loose paint and paint blisters from the cabinet. Use a wire brush or
steel wool to remove remaining rust from the area. The surface must be cleaned to bare metal and free of all rust.

-- Wipe cleared surface with a clean cloth

-- Apply a thin even coat of primer, Part No. 1151003A42, to all exposed metal. This coat should dry to the touch in
minutes. Apply an even smooth coat of paint, Part No. 11S10026A33 (haze beige).

NOTE
Be sure water drainage holes are cleared of all paint and primer.

-- The above primer and paint are available from Communications Division Parts Department. Spray paint (Part No.
11-82716A05) and spray primer {Part No. ST-4330) are also available from Parts Department. However, spraying
paint inside cabinet is not recommended.

-- The above kits and paint can be obtained from Motorola Communications Division Parts Department, 1313 East
Algonquin Road, Schaumburg, Illinois 60196

FRONT ViEW
RAIN

TOP VIEW
(VIEW WITH TOP OFF OF CABINET)

P
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RZ?S:;EE M;::f:;’f\ BESCRIPTION
PARTS LIST

THN&203A Cabinet (75-Inch)

PL-5198-0

15-82123H05

CABINET, outdoor

TRN6721A Vent Seal Kit

PL-5106-C

2-10080A03
j-132823

3.135014

26-83956H01
26-83956H03
32-824991.01
32-82499L.02

NUT, spring; #8; 6 used
SCREW, tapping; #8-18 x 3/8"
4 ueed

SCREW, tapplng; #8-18 2 1/2;
6 used

SHIEL.D (2 hole)

SHIELD (I hole)

GASKET; 13.0 x 4, 5"
GASKET; 13,0x 7, 25"

L J4+— SHIELD

(NOTE 3)

- 23,75 ——-I

OTES:

THE INDGOR CABINET FRONT AND REAR
DDORS CAN BE CHANGED TO ALLOW LEFT -
HAND QPENING INSTEAD OF RIGHT--HAND
QOPENING.

4 IF THE DOOR QPENING CHANGE MENTIONED
IN NOTE 115 MADE, BE SURE TQ RELOCATE
THE VENT COVER TO THE UNUSED OPENING,

ELEVATE QUTDOOR CABINETS IF DANGER
OFf WATER SUBMERSION EXISTS.

4 DOQRS ON QUTDOOR CABINET ARE NOT
REMOVABLE

! STATIONS OVER 110 WATTS OUTPUT USE
TRNE7Z04A VENT KiT. STATIONS BELOW

TIQWATT OUTPUT USE TRNB721A VENT

SEAL KIT.

REFERENCE MOTOROLA
SYMBOL PART NO.

| DESCRIPTION

TRN6720A Rain Hood Vent Kit

PL-5107-0O

2-100B0A03
3-9601

3-132823
3-135014

15-82433L01
15-82926 HOI
£6-82929H0 1
26-84084F01
32-82499L01
32-82499L02
32-84180G01

32-841800C02

NUT,? spring, #8; 6 used
SCRE%W. machine; 8-32 x 3/8'";

B usel

SCREW, tapping; B-18 x 3/8;
4 usei_i

SCRHW, tapping; 8- 18 x 1/2;
8 used

HOCH. deor vent

COVER, rain shield

SHIE
SHIE

GASKET; 13,0 x 4, 5"
GASKETY; 13,0 x 7.25"
GASKET; 6-hole: 2 used
GASKET; 4-hole; 2 used

LD, rain top
LD, cover top

UPRIGHT OUTDOOR CABINET

OPTION U27 (FOR UPRIGHT STATIONS)
OPTION C36 (FOR ““COMPA-STATION” BASE RADIOS)

MODEL

DESCRIPTION

THN6203A

75" Cabinet

TRNG6720A

Rain Hood Vent Kit (for
stations over 110 W
only)

TRN6721A

Vent Seal Kit (for
stations under 110 W
only)

68P81033E42-B
5/10/79-PHI

"COMPA—STATION” OUTDOOR CABINET

UPRIGHT OUTDOOR CABINET



“COMPA-STATION” OUTDOOR CABINET
OPTION C27 (FOR “COMPA-STATION" BASE RADIOS)

A
B
¢ y
20- REFERENCE MOTOROLA
i - o) J_] -4 SYMBOL PART NO. DESCRIPTION
E "
™ 1 }'—- 13"~
— i 7 : PARTS LIST
L) I Y
E - '{ ] - TRN&448A Cabinet Hardware Kit PL-3626-0
E . l 2-836540 SPEED NUT (4 req'd. )
. . 3-135499 SCREW, tapping; !
L -]
MODEL SUFFIX DESCRIPTION H : \ L_ 1/4 - 14 x 5/8" {4'req'd.)
THN6143A 46" Cabinet (vented for E : 1 i :
continuous duty : : THMG143A Vented 46-Inch Gabinet
THNG6303A 46’ Cabinet (sealed for . . l {For Continuous Duty Stations) "PL-5104-0
o a
intermittent duty only) e : [ 15-84144D08 | CABINET, outdoo¥
(-] o i
TLN4862A Outdoor Vent Kit . . wounting |
s : 3 RAIL
TRN6448A Cabinet Hardware . . ‘ THN6303A Sealed 16-Inch Cabinet
Kit . DOOR LATCH FLANGE : ; {(For Intermittent Duty Station) PL-5105-0
a -
T
;"E_b E“i\ 7 I 15-84144D11 | CABINET, outdoor
e H
L Ll :
L] : |
FEATURES : : || FrowT
2 s | TLN4862A Qutdoor Vent Kit PL-1797-4
-- Water drainage holes ) _ : : | 15-84188D01 | COVER, outdoor gent (Na, 1);
-- Rust resistant equipment mounting rails M M : i 15-54189D01 én;ii:; ;,
: e » : - , outd . 2k
-- Thick door gaskets a . ; : COVER oudeor ;enchn z)
-- Screw and flange type door latches 4 : 4 ! 32-84452D01 | GASKET: 4 req'd
-- Vent seal for intermittent duty stations : . / ‘ 3252?:3213%?2 gﬁ?? 8req'd
: B . 7, - KET, vent dover: l2req'd
-- Vent kit for continuous duty stations . . X 4-490778 FLATWASHER: 3¢ req'd
-- Sealed cabinet corner joints Pe M le— 2% TYe 4-9795 LOCKWASHER: 44 req'd
: > 1 f/ 1 T ) 3-138674 zfif::’d machinei:j 6-32x11/1e6"
CABINET INSTALLATION ' . | s TYP 3138209 SCREW, tapping: 6-32x 3/8"
° o | 4&; 24 req'd
-- Mount on elevated support or platform M v ‘ IR 2-7005 NUT. hex: 6-32 % 1/4"; 24 req'd
-- Shady or cool are if possible e e e — ;4"_._ I __ﬁ . ' :
-- Minimum of eight inches for all obstructions 1o e AT ﬁ
REAR VIEW B e - 5" 8
Bl O T Outdoor Vent Kit
CAUTION o AT .
LOOSEN BOTH DOOR LATCHES - g2 — SIOE VIEW ;
BEFORE OPENING CABINET OR - W 3. %Tgs:c%;gjn SHIELD
R 7
DAMAGE TO THE DOOR MAY FRONT - % BVER, INNER SHIELD :
RESULT ! . " l AND ATTACH BCTH TO CABINET.
aram | |{7 ; T a = 22" CABINET WIDTH : S
HOLES P g Q \ 2" B = 20-1/2"DOOR COPENING CABINET >
w ! C = 19- 3/46" CABINET DPENING
‘ D = 1B-5/16" MTG. HOLE CENTERS
1 E = +7-11/16"CLEARANCE BETWEEN RAILS
&
T o] o
4——‘{ @ o
1 S
" 4o Dla, - -
BOTTOM VIEW Z-’l }'— 2 CEPS-22343-0
{4 HOLES) !
i 4. INSTALL EACH OF THE FOUR
S R
68P81033E46-A | y

5/10/79-PHI

BEPS-1145-0 \

1. PEEL BACKING FROM GASKET AND PRESS
ADHESIVE SIDE INTO PLACE AS SHOWN.
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OPERATING INSTRUCTIONS
1. METERING

Step 1. Select the function to be metered with the
METER switch.

Step 2. Select the chassis to be monitored by placing
the metering plug (P102) into the metering receptacle of
the receiver, exciter, power control board or the power
amplifier.

NOTE
Metering plug P102 should be plugged in
only when tuning. Unplug it when itis not
being used.

Step 3. For receiver discriminator adjustment, use
both 4 ( + ) and 4 (-} and adjust for meter zero.

Step 4. Refer to the Transmitter and Recéiver sections
of this manual for typical or minimum readings. Better
yet, keep a log of all meter readings each time the sta-
tion is serviced. Use the last set of readings as a
reference and note any degradation in performance,

Step 5. To measure miscellaneous station voltages,
use the voltmeter probes (P100 and P101) on either the
5V or 25 V positions. Divide the 5 V full scale reading
by 10 to obtain actual voltage and divide the 25 V full
scale reading by 2 to obtain actual voltage.

2. INTERCOM

Step 1. Connect a test microphone to the microphone
receptacle on the meter & intercom chassis.

Step 2. Place the SPEAKER-OFF switch in the
SPEAKER position.

Step 3. Place the NORMAL-INTERCOM switch in
the INTERCOM position,

Step 4. The unit is now ready for intercom operation
between the station and the remote control point. Close
the PUSH-TO-TALK switch on the microphone and
speak into the microphone to send a message. Release
the button to listen; replies will be heard in the speaker.
The console operator at the remote point must also
switch to an intercom mode to prevent keying the sta-
tion during replies.

Step 5. Return the SPEAKER-OFF switch to the OFF
position before leaving the station unattended.
3. “ON-THE-AIR” TESTING

Step . Connect a test microphone to the microphone
receptacle on the meter & intercom chassis.

Step 2. Place the SPEAKER-OFF switch in the
SPEAKER position.

EEPS-{750B-C

Step 3. Place the NORMAL-INTERCOM switch in
the NORMAL position.

Step 4. The unit is now ready for “ON-THE-AIR”’
testing. If the microphone PUSH-TO-TALK switch is
closed, the station’s transmitter will be keyed. Speak in-
to the microphone to transmit a message. Release the
PUSH-TO-TALK switch 1o listen. Receiver audio will
be heard on the speaker.

Step 5. Return the SPEAKER-OFF switch to OFF
before leaving the station unatttended.

4. MONITORING

To monitor audio quality, etc., place the SPEAKER-
OFF switch in the SPEAKER position. Both receiver
audio and line audio from the remote control point will
be heard in the speaker.

METER SELFCT TABLE

1. THIS OPTION RECU{RES THE USE OF A

MOTOROLA MODEL TMNBO71A MiCROPHONE,

OR EOUIVALENT.

2. WITH 12 W STATIONS, FINAL PA CURRENT 1S

METERED AT PWR CONT MTR 5. WiTH ALL
OTHER STATIONS, FINAL PA CURRENT IS

WETERED AT PA MTR 3.

JUMPER TABLE

WHEN “SPECTRA TAC"
1S ADRED

JUMPER [NORMAL ICUT CR2)

Jut ouT out

Juz ouTt IN

Juz ouT IN

LEGEND:

O THEORY NOTE

+ FPARIMARY SIGNAL FLOW

panz METER SELECTOR SW.
METERING PLUG
CONNECTED TO MTR HO. POSITION | FUNCTION METERED
' RCvR RECEIVER | 1 1 CHANNEL ELEMENT DUTPUT [3R0 HARMONIC)
RF R 1.F : [z 5 18T DOURLER OLITRLY
BoARD 3 3 ZND DOUBLER OUTPUT
414 4 DISCRIMINATOR QUTRUT
44} 5 DISCRIMINATOR QUTPUT
5 ] LiMITER OUTPUT
POWER POWER } 7 PAE ORIVER CURRENT ]
AMPLIFIER AMP B 8 75 W DRIVER CURRENT (75 W MODELS ONLY)
INOTERZ 15 3 FINAL AMPLIFIER CURRENT [EXCEPT 12 W STATICNS)
5 10 CONTROLLED {(ADL) STAGE VOLTAGE
POWER PWR 5 11 FINAL AMPLIFIER CURRENT {12 W STATIONS ONLY} |
CONTAOL CONT 3 12 ADL VOLTAGE
BOARO MOTEZ 13 REFLECTED POWER
1 11 FORWARD POWER
— B B 15 UNUSED
EXCITER EXCITER | 6 18 UNUSED
5 17 EXCITER OUTPUT
4 8 DOUBLER INPUT
3 19 TAIFLER INPUT
2 20 CHANNEL E[ EMENT OUTPUT
T 21 “1DC~ AUDIO OUTPUT
=7 - = 2 25 VOLTS FULL SCALE | (NOTE: METER 1S
— —— = =) 5 VOLTS FULLSCALE | LABELED 0-50)
- -2 - 24 OFF
NOTES:

“COMPA-STATION”
METERING & INTERCOM
MODEL TLN1740A

INTERCOM

MODEL TL.N1745A

FUNCTION

-- Model TLN1740A provides buiit-in metering of over
20 major test points in the transmitter and receiver(s},
plus intercom between the station and the remote
control point.

-- Model TLN1745A provides intercom between the
station and the remote control point.

CIRCUITBOARD DETAIL AND
PARTS LIST SHOWN ON BACK
68P81042E33-0O
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) REFERENCE MOTOROLA
I
' PARTS LISY
PA RTS I-IST TLN5657A Meter Kit PL-3415-A
TLNI552A Meter Chassis & Intercom Xit
TLN5167A Intercom Board PL-2156-C CAPACITOR, fixed:
C1l00 21-82428B24 .01 uF +80.20%; 500 V
CAPACITOR, fixed: uF:
c1.2 8-82905G11 0.22 +10%; 50 V DIODF; (SEF. NOTE)
c3 23-865137 4.7 +20% 25V CR100, 101 48-82420C03 gilicon
; c4,5 8-82905G11 0.22+10%: 50V
| (o] 23-865137 4.7 +20% 25V CONNECTOR, receptacle:
J1 9-.830418 4~contact
SEMICONDUCTOR DEVICE, diode:
CR1 thru 5 | 48-B3£54H01 silicon LOUDSPEAKER; permanent:
LSl 50-84710G01 dynamiec type; 3''; square
TLN51674 INTERCOM BOARD SWITCH, magnetic reed: < 16 ohms voice coil impedance
v 13.4 V dc
. = 4 = K1 80-84157B02 dual-coil; 2 form "A", METER, de:
gE ° Z x . = EE _ 1 form "B"; resistance of each M100 72-83120C02 scale: 0-50 microamperes
e = 3 § » « ioe cail 285 chms +10%
g8 f B w o ¥ gz CONNECTOR, plug:
S% % b z == 0z TRANSISTOR: P100 29-82676C01 | test probe; BLACK
P4 l 15 14 16 20 21 1 9 J Q1,2 48~869642 NPN; type M%642 Plol 29-B2676C02 test probe; RED
: Plo2 28-84208R01 7-contacts
; RESISTOR, fixed: +10%; 1/4 W;
H Rl 6.124C69 4.8k RESISTOR, fixed:
e R2 6-124C51 1.2k R100 6-B4640C61 499k 0, 5%; 1/4 W
T R3 6.124C53 1.5k R101 6-13756D88 100k +1%; 1/2 W
%“‘\Mm\\ N R4 6-124Ca3 560 R10Z 6-124A33 220 ohm +5%; 1/4 W
, S o suszoy
! . 51 40-83158C01 rotary; 2 section
; R7 6-124G83 27k 52,3 40-83890A01 | slide; dpdt
; RS 6-124C93 6Bk : P
: RY 6-124C43 560 NON-REFERENCED I'f EMS
! R1D 6-124C19 56
i R11 6124085 Ik 5-483208 GROMMET
R12 £-124C75 12k 35-84530G01 GRILLE, speaker
; RL3 5124049 Ix 36-B4356CD1 | KNOB, control
______ . i R14 6-124045 80 42-10217A02 STRAP, cable; 4 req'd.
%\' 42-82143C02 CLAMP, cable
e i 15-.83947K01 COVER; 2 req'd. (used with
- i P P102)
. '\g‘\%@:‘{\{\ S TRN6189A Intercom Chassis Kit . PL-3452-C 30-83678K01 CABLE, 7-conductor; 42" long
o %%«%W CONNECTOR, receptacle: {used with P102}
5 Jt 9-830418 4-contact 42-83948K01 CLIP; 2 req'd. (used withP102)
) 27-83008K01 CHASSIS, meter
§ SPEAKER 31-490181 TERMINAL STRIP, !-lug
§ ; LSl 50-84710GD1 3"; 16 ohm 42-871184 CLIP, probe; 3 req'd,
: 15-83009K01 COVER, meter
! ; SWITCH, slide: 42-83123F01 RETAINER, nylon; 2 req'd,
g T : 52,3 40-11589 SPST 75-838826 BUMPER, rubber; 4 req’d,
2 OL-~ DEPS - 10421~ D : NON-REFERENCED ITEMS
=
=z a3z Car ou e 1-80775B59 | CHASSIS (riveted) incl. ref. NOTE: , )
0% al§|2 EE g§ ltem 52 and 53 For optimum perforimance, replacement diocdes must be
= g E § rrrreTon oy 20 1-80775B51 COVER ASSEMBLY ordered by Motorola part number,
= DETAIL g 2-132616 LOCKNUT, speaker [No.6-32)
u 4 req'd.
* ‘ 2-83896G01 NUT? hex {used with J1) .
SHOWN FROM SOLDER SIDE 4-7699 LOCKWASHER (used with I1) TKN67804 Cable Kit PL-3418-4
5-483208 GROMMET, rubber CONNECTOR:
35-B4530501 GRILLE, speaker P4 - includes:
42-82143C02 CLAMP, cable (1/4") 9-84151B03 CONTACT, receptacle; 10 req'd
42-102174A02 TY-WRAP, cable: 4 req'd, 14-84556B02 HOUSING
3-13416% ??ff‘:’,e:?:_hme' No. 4-40x NON-REFERENCED ITEM
3-129498 SCREW, machine: No,6-32 x 42-10217A02 STRAP, cable harness; 7 used
5/16'; 4 req'd,
29-115147 LUG, solder (No. 5

CIRCUIT BOARD DETAIL AND
PARTS LIST
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- UPRIGHT STATION

M TE
SPER Lerm| P Loe
REFERENCE MOTOROLA REFERENCE MOTOROL A Wi W pETAIL G
P PART G, DESCRIPTION il Aty pescripTION A w (@ (5 R B | METERING & INTERCOM
oL
e EL e OPERATING INSTRUCTIONS
PARTS LIST PARTS LIST . | . MODELS TLNI739A AND TLN5134A
§ B g g L 1. METERING
TLN5656A Metering Kit PL-3416-A TRNOTEZA Cable Kit PL-3417-0 £k 4 H Fog ks ;
. SER : TLN56564 1. Tuning Meter Usage--Select the function to be
DIODE: (SEE NOTE) CONNECTOR: O 0 s i METERE s srs Step ! g Mete 1ge- 5 C >
CR1 4B-82392B03 | ‘silicon P4 - includes 0 3 ] 220 # metered with the meter switch. Next, select the chassis
3-84151B03 | CONTACT, receptacle; 12 req'd ——— Lootmor] s [omanrl 3 3 0 to be monitored by placing the metering plug (P102) in-
CONNECTOR, receptacle: 14-84556R02 HOUSING - to- i - = LY ~whT METER SELECT TABLE : : :
1 9830418 Tocontact | % : o 19,20UGR sueLIFIER o3 e e to the metering receptacle of the receiver, exciter, power
' SLU-RED METER{EG PLUG trol board, or the power amplifier. NOTE: Meterin
<] ! ¢ MR RER AL B P e CONMECTED TO MTR NO POSITION  § FUNGFION METERED contr * P p ) ) g
TRANSISTOR: (SEE NOTE) ! SO \ MTR- TER . '
Q1 48-869571 PNP; type M9571 j S | o SLTEL . 1o rowER AweLIFIER EE‘;R\»F REGEIVER ; ; ::::DNZS;LEEL:ZE::UQTUTPUT(3HDHARM0MC: plug P]02 ShO'Llld_ be plugged in on]_y when [un%ng_
I : (7‘—+aam wru T Ao TERMINAL tOTES: =oARD 3 3 END DOUBLER GLITPUT Unplug it when it is not being used. For receiver
CONNECTOR, plug: YOLTMETER K L RED - O POMER aupL E 1 DISGRIMINATOR OUTPUT discriminator adjustment, use both 4 (+) and 4 (-) and
29-82676C01 test probe; BLACK TLN5134A Meter Panel PL-2233-4 ! \| PROBES 1 e ad A et o a1 | s DISCRIMINATOR QUTPLT A J ’ ( ) )
PlO0 9 Co P e; | | 4) 0-ZE 5 [ LIMITER QUTPUT ad_]ust for meter zero,
;’ig; :z-gig;ggg? ;est Ptrobte: RED LIGHT, indicator: : ! v Mgé'ﬂ o P vy " S CREDRIVER CURAENT
- ~contac T S ST 5 AMPLIFIER W DRI RRENT (75 W MODEL DNLY]
061 65-83183G02 includes lamp and GRIN lens ! — s A7 GRU pik-wnT - Y@ UNIFIED CHASSIS z 2 28 % DRIVER CURR FUNCTION
RESISTOR, fixed: £10%; 1/2 W Ls2 65-83183G04 includes lamp and RED lens : I ; ::: i % v INTERCONNECT fPiao-10) 3 ?U CONTAOLLED {ADL} STAGE VOLTAGE Step 2. PWR AMP Meter Usage--Select PA cur-
, fixed: CH | [or: . o~ 3 1 1 . . s . . .
unless otherwise stated | i METER |» 222 : -~ PoEn S E 4 {FINAL ANPLIFYER GURRENT 112 STAT Q5 O Y) rent/voltage monitoring by  placing the Provides built-in metering of over 20 major test points
LOUDSPEAKER, permanent ) PLUG o (YE 39 CONTROL conT 3 2 ADL VOLTAGE VOLTAGE/CURRENT tch in th 1 bl . . ] "
Rl NOT USED magnet: i | 5 [GRN ztles| |2z I TKNGZB2A noane ; 1§ RerLecED POER Swilch In the applicable posi- in the transmitter and receiver(s). Plus intercom
-821 4 |sisw - . . WHT z] 1 : . .
R biaenss | ae Ls1 50-83562401 | dynamic type; 4"; square; ; ! o T s<<r417 Bzi'm : s s ), JMETER CABLE - T e tion. between the station and the remote control point.
R4, 10 684640061 499k +17, 4 ohms voice coil irnpedance | - | e . T_wf" a7 } "._T er‘%:u%:w 1(:-“‘55:‘5:’ [ExciTeR KCTR 5 16 UNUSED . . .
RS 6-125C17 47 METER, slectrical: 50 uA | & g | B ’\ — fsmmio  WTERCONNECT B4 e BT QTR Step 3. Refer to the Transmitter and Recevier sections
Ré 6-124477 15k £5%; 1/4 W movermnente, | . 3 . | Py Jra 3 o imeer et of this manual for typical or minimum readings. Better
- ® R E EMENT QUTPUT - .
Rs etosens PR M 72-84864B10 | scale: 0-25 volts/amps : EO %’D : ; 3, - e b yet, keep a log of all meter readings each time the sta-
- M2 72-84864B0Y scale: 0«50 microarmperes i | e T o - 2z 25 VOLTS FULLSCALE | METER IS H : : H
R9 6125439 390 TR G TR | Iy % : x % S I A G T R tion is serviced. Use the last set of readings as a
Ril Z' 12756088 bite *;% o | = o Qﬁfﬁw o L ‘ - SR N NN reference and note any degradation in performance.
R12 -125A33 20 5% o Y |
13-84616G01 GRILLE, speaker 53 pa) [ e il O M NOTES:
. . | > | !
13-83207F01 CLOTH, speaker grille | 7 ; ~ . JUS-IN FOR 12 W MODELS; OUT FOR ALL OTHER MODELS . “ . R ’y
SWITCH: 42-83112401 | CLIP, indicator light retaining; ' P i ot 17l : ™ | b T ERGON REGUINES THE USE OF A MOTOROLA MODEL Step 4. Volt.meter Usage--Use either the 5 V or25 vV 3. ‘“ON-THE-AIR” TESTING
51 40-83158C01 | rotary; stectmn 2 used  od 66w < e )3 /5 war, W . TMNEG71 1 MICRGPHONE, O EQLSYALENT. scales as applicable. Divide the 5 V full scale reading by :
- H n PEid : u = . BLK—YEL Al—} LEAD 15 CONNECTED A . . .
gi’ 3 :g-g??;g?tﬂ ::;dg:'e-dsp;t 2-7009 NUT,dhex: 10-32x 3/8x 1/8'; ! “l\ W j////?\]" : oma [+ - | < o ; _WnT-oRa XMTR MTR4 O Tz e o UNIFIED Chbets MTEmOey $0AR0. 10 to obtain actual voitage_ Divide the 25 V full scale Step }. Connect a test mlcrophone to the m]C[OphOﬂe
’ 4 use o NOTEA " " - . : :
3.119916 SCREW, machine: 10-32 x 7/16' = C G/:'—;u ! e d— = l TR 1t o LPIFIED GHAGSIS WTERCONNELT BORRD. reading by 2 to obtain actual voltage. receptacle on the meter & intercom chassis.
- = I METER PG 1
4 used | e DETAL
. | N . .
NON-REFERENCED ITEMS 3-131964 SCREW, tapping: 6-32 x 5/8; 1 4/ { \\\\ | | | I MODEL COMPLEMENT TABLE Step 2. Place the SPEAKER switch in the ON posi-
12 used TR Lok Ao | ;
42-890499 | GLAMP, cable; [/2 4-7653 WASHER, lock: 410 (split); SRS BaOSSE | e e U 2. INTERCOM tion.
~-82630HO0} con 4 used i g 1 | METERING TLN5167A INTERCOM BOARD KIT
36 H KNOB, tr°1 i 5 CHASSIS TKN&782A CABLE KIT . H
31-490181 TERMINAL STRIP, 1-lug; 7-84620G01 FRAME, top I g ! onne test microphone to the microphone Step 3. Place the NORMAL-INTERCOM in the
' ¢ 7-84620G03 FRAME, bottom ¥ ! I - VIOLET TLNS134A v tep . cta x P - | R
42-871184 é,ffg dg, obe; 3 req'd 784620605 | FRAME. end: 2 used : 1 J B o | xhare MR- METER PANEL ' receptacle on the meter & intercorn chassis. NORMAL positon.
- ] I ; . - » b &
30-83678K01 CABLE, 7-conductor; 57" long 13-83054C10 GRILLE, meter panel H ED 1 N . ‘
(used with P102) 64-83152C03 | PANEL, meter | & : | cesenn. Step 2. Place the SPEAKER switch in the ON posi- Step 4. The unit is now ready for “‘on-the-air’’ testing.
13-B3947K01 g?g’sz‘ 2 reqld: (used with l * ! " tion. If the microphone PUSH-TO-TALK switch is closed,
42-83948K01 | CLAMP, cable; 2 req'd, | : w N (gamow om I L meanvwore the station’s transmitter will be keyed. Speak into the
31-835961 TERMINAL BOARD, 18-lug | 2 ! veL-sw A2 I Step 3. Place the NORMAL-INTERCOM switch in microphone to transmit a message. Release the PUSH-
27-83400K01 | CHASSIS ' ' : —_— i TO-TALK switch to listen. Receiver audio will be heard
I I PRIMARY SIGNAL FLOW the INTERCOM pOSlton. .
! | e e e e — — — — . , - on the speaker.
NOTE: 1 | : K1 ENERGIZED ROUTES TE:f w _Il ::t__:_:: YEL v | seKg W ) h L. dv f int . p
For optimum performance, replacement diodes and : : i TLN3678-1 INTERCOM KIT e sumo rore-5 ano ! R I Step 4. The un}t 1$ now ready for intercom operation _
transistore must be ordered by Motarola part rumber, ‘ [ o e e G 2l between the station and the remote control point. Close Step 5. Return the SPEAKER switch to OFF before
1L, h L - . . .
f | I s [EUN SR e = > Lo avg L4 °"§'-._“°?_ o fuo. mevt the PUSH-TO-TALK switch on the microphone and leaving the station unattended.
| 1 i s ;L;Z,ma | i (Pae20) ! | speak into the micrphone to send a message. Release the
' 1 | T T acmmer w I::_‘J T 303 { button to listen; replies will be heard in the speaker. The
R4 - . . «
e . | o v - — cnm S | i Yoo 2| wrencow P11 console operator at the remote point must also switch to 4. MONITORING
’ ’ A+ {Pa-21, g N N R .
% o3 % e nz ' it N T B o an intercom mode to prevent keying the station during . )
0O 0O | VD M U a2 o Facw e B ol replies. To monitor audio quality, etc., place the SPEAKER
R masaz Lost AT | | switch in the ON psoition. Both receiver audio and line
METER PANEL | o [ - i . . : . - : -
DETAIL H T o1 se0 > = ) - e Step 5. Return the SPEAKER switch to the OFF posi- audio from the remote control point will be heard in the
' Wﬂﬂ—.‘ ’ {fom o MOB42 § rst A3 “TUF " 3 i i
MICROPHONE] | » Heto o 1| 7 AR \ I I xeme tion before leaving the station unattended. speaker.
. . RY R = = Jut BLx
RECEPTACLE | T —ois | A ) s A 5 J ! s [one
HANDSET AuDIC = = AMPLIED TO XMYR BUT = P71 vmivioneT
¢ {5 NOT TRANSMITTED b 3 | aubio
’7}7 I UNTIL XMTA IS KEYED, | | N
Jt ——— v
[NoRwac) 55_@ I | EEPS-17509- ¢
NOTE 2 T
N BLU- G 1 BLU-GRN P81042E57’O
g ° Uz BLU- vz: ¥ ; BLU-YEL I 68
$ oy [_ ] , 5/1/79-PHI
\‘EL-VIOL[T — T T T T T T T T T e e — — :
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METERING & INTERCOM

CURRENT VERSION EARLIER VERSION

TLNS16TA INTERCOM BOARD

v
@ .'Z :I' = & 0
erenence | woromoua . A : : = i :
- ux 3 3 : Tz | a
'én: & I [ SHOWN FROM SOLDER S‘DE 2 o Es; ?; a E ®
T 25 o ] [ + agZ® £ - o 5 - . %
PARTS LIS 5% = - 2 = wod B b - z T REs
1=
rpa L1514 16 20 21 19 ) ELIER ) 4 x e ; 2wk
TLN51674 Intercom Board PL-5076-0 ,,4[ " 1. " as @ &3
20 2% 1 9 J
CAPACITOR, fixed: uF: 1 ] £ 2 5
cl, 2 8-82905G11 0.2Z2 +10%: 50 V ! & g ¢ 2
G3 23.865337 4,7 £20%; 25 ¥ GRM YEL ~GRM YEL-BLU BRN-RED YEL-RED RED {SHLD) 2l 3
c4, 5 B-82905G11 0,22 £10%; 50 V
cé 23-865137 4,7 £20%; 25 V
SEMICONDUCTOR DEVICE,
diode:
CR1 thru & 483-B3654H01 silicon

SWITCH, magnetic reed:
13,4V DC:

K1 80-84157B02 dual-coil; 2 form "A',

1 form "B'; resistance of each
coil 285 ohms £10%

TRANSISTOR:
Ql, 2 48869642 NPIN; type M9642
RESISTOR, fixed: +10%; 1/4 W;
Rnt 6-124C69 6. Bk
R2 6-124C51 1.2k
R3 6-124C53 1.5k
R4 6-124C43 560 :
RS 6-124C49 1k i
R6 6-124C69 6. Bk ; ;
R? 6-124C83 27k " MR i
RS 6-124C93 &8k ¥ z - s
RY9 6-124C43 560 i : 3 2 F2 ‘_i‘: B SEPE A 6
RI10 6£-124C19 56 LA . : : : : ; ToE M €8¢ S o OL- DEPS - 1042+
R11 6-124C85 33K Lo ' o i S — e e 3F o l8|2 2y fg
Rl12 6-124C75 12k & 80 - CEPS-20779-0 FIE3 Sl s £ g5
niz 6-124C49 1k BLU-YEL YEL~GRN OL-CEPS-20T80-A e TRANSISTOR ;—"&T 2e
Ri% 6-124C4a5 G680 ! DETAIL E:
o
S1E |z 4 T 3
5(3lE n|2IE o8 of SHOWN FROM SOLDER SIDE
olg|a e S Fo - So
Flz|g olE|§ —wWl apr
Flzjg el
=1
2o
3
68P81033E28-G
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN5900A Meter Kit
TLN5993A Meter Kit

NOTE

This parts list covers two mater kits. Where differences
appear the model number of the applicable kit is indicated
in the description colamn,

PL-5077-A

G100

CR100, 01

J1

151

M100

P100
P10}
Ploz

R100
R101
R102
R103
R104

s1
s2, 3

21-82428B24

48-82420C03

9-830418

50-84710G01

72-83120C02

29-8B2676C01
29-82676C02
28-84208B01

6-84640C6H1
6-13756D88
6-124A33
17-82177B55
17-82177B44

40-83158C01
40.83890A01

CAPACITOR, fixed:
.01 uF +80.20%; 500 V

DIODE: (SEE NOTE}
ailicon

CONNECTOR, receptacle:
4-contact

LOUDSPEAKER; permahnent:
dynamic type; 3"; square
16 ohms voice coil impedance

METER, dc:
scale; 0-50 microamperes

CONNECTOR, plug:
test probe; BLACK
test probe: RED
T-contacts
RESISTOR, fixed:
499k 20, 5%; 1/4 W
100k +1%; 1/2 W
220 ohm +5%: 1/4 W
8 +10%: T W

13 £10%; 15 W
SWITCH:

rotary; 2 section
glide; dpdt

WHT
BLK

I
*IE
y
[

Ploo b
(- X s
VOLTMETER =10
PROBES o ees sl
Frop
BRN [——
I—? e _"‘ I -{
METER |2 22
FLUG : RN - :12%2
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METER PANEL DETAIL

NON-REFERENCED ITEMS

1-80775R56

1-80775B58
3-129674

3-132341
15-83947K01
30-B83678K01

42-B3948K01]
1-80775B61

1-80792B23

1-80795B11

1-80792B24

4-7585

27-83008K03
31-490181

31-823389
42-871184

1-80793B04
1.80793B05

15-82734L.01
3-136138

42-83123F01
75-838826
2.7005
2<7018
2-132616

2-83896G0]

DIODE & CAPACITOR
ASSEMBLY includes:

DIODES CR100 & CRI10I

CAPACITOR C100
CABLE ASSEMBLY includes;

SCREW, machine; 4-40 x

3/16"; 2 used

SCREW, machine: 4-36 x

1/4"; 2 used

COVER, connector; 2 used

CABLE, T«conductor; 42''1g.

CLAMPF, cahble; 2 used
VOLTMETER FROBES
includes:

CONNECTORS PI00 & P101
SWITCH ASSEMBLY, wired
{TLN5900A) includes:

SWITCH 51
SWITCH ASSEMBLY, wired
{(TIL.N5993A)} inciudes:

SWITCH 51
CHASSIS ASSEMBLY includes:

WASHER, flat: . 128 x .250 x

L 033" 2 used

CHASSIS, metering

TERMINAL STRIP: 2~

terminal; 2 used
TERMINAL STRIP; 2 used

CLIP, mounting; 2 used

SWITGHES 52, S3, & S4
COVER ASSEMBLY includes;

COVER SUBASSEMBLY

includea:

COVER

SCREW, tapping: 6-32 x

3/8"; 2 used

RETAINER, screws; 2 used

BUMPER, rubber; 4 used
NUT, hex: 6-32x 1/4x 3/32"
MUT, hex; 3/8~32 x 1/2 x
3/32"

NUT, hex: 6-32 x 1/4 x 3/32";
4 used

NUT, special: 13/16-27 x
L9065 x 110"

REFERENCE MOTCOROLA
SvmMBOL PART NO. PESCRIFTION
3-7331 SCREW, machine: $-32 x 3/8
3-129498 SCREW, machine: 6-32 x 5/16;
4 used
3-134169 SCREW, tapping: 4-40 x 1/4;
6 used
3.135111 SCREW, tapping; 4-40 x 3/8
4-7558 WASHER, flat: ,378 x ,562 x
067"
47650 WASHER, lock: #6 (internal
tooth)
4-7698 WASHER, lock: #3/8 {internal
tooth)
4.7699 WASHER, lock: #13/16 (internal
tooth)
4-114057 WASHER, flat: .125x ,312x
.03z
4-858060 WASHER, insulating: . 125 x
7/32 x ,060"; 3 used
5-483208 GROMMET, rubber: 1/2" ID
7-83198K01 BRACKET, meter
14-84717F0} INSULATOR: .68 x . 40"
29-5247 LUG, soldering: #1/4 L; 2 used
29-115147 LUG, soldering: #5
35-84530G01 GRILLE, speaker
36-84356C01 KNOB, pointer
42-859067 CLAMP, cable: 1/2' OD (black)
42-10217402 STRAP, cable harness; 4 used
42-82143C02 CLAMP, cable: 1/4'" OD (black)
54.83147L.01 LABEL, caution
TEKN67.804A Cable Kit PL-3418-A
CONNECTOR:
P4 - includes:
9-84151B03 CONTACT, receptacle; 10 req'd]|
14-84556B02 HOUSING

NON-REFERENCED ITEM

42-10217A02

STRAP, cable harness; 7 used

TRN6189A Intercom Chassis Kit

PL-3452-A

CONNECTOQOR, receptacie;

SPEAKER
46 OHM

————————4

PWR
ANP

J

F/; o

=0<
7N

o
YOLTMETER

i)

\

REV  NORMAL SPEAKER

D D RECEWER
oFf

FWD INTERCOM

EXCITER

R
- Wb o

=

Ji 9-830418 4-.contact
SPEAKER
151 50-84710G01 3; 16 ohm
RESISTOR, fixed; *10%:
R103 17.82177B55 8, 7TW
R104 17-82177R44 13; 15 W
SWIT CH, slide:
52, 3 40-11589 spst
NON-REFERENCED ITEMS
1-80775B59 CHASSIS (riveted) inc!, ref,
item 52 and 53
1-80775B51 COVER ASSEMBLY
2-132616 LOCENUT, speaker {(No, 6-32)
4 reg'd,
2-838956G01 NUT, hex (used with T}
4-7699 LOCKWASHER (used with JI}
5-483208 GROMMET, rubber

35-84530G01
42-82143C02
42-10217A02
3-134169

3-129498

29-115147
31-.823389

GRILLE, speaker

CLAMP, cable (1/4")
TY-WRAPF, cable; 4 reg'd.
SCREW, machine: No. 4-40 x
1/4"; 7 req'd.

SCREW, machine: No, 6-32 x
5/16'"; 4 Teq'd,

LUG, solder {No. 5)
TERMINAL, strip; 2 used

+
e t
SONNECTOR ——
{HOTE 1)

OPERATING INSTRUCTIONS
I. METERING

Step 1. Select the function to be metered with the
METER switch.

Step 2. Select the chassis to be monitored by placing
the metering plug (P102) into the metering receptacle of
the receiver, exciter, power control board or the power
amplifier.

NOTE
Metering plug P102 should be plugged in
only when tuning. Unplug it when it is not
being used.

Step 3. For receiver discriminator adjustment, use
both 4( + ) and 4(-) and adjust for meter zero.

Step 4. Refer to the Transmitter and Receiver sections
of this manual for typical or minimum readings. Better
yet, keep a log of all meter readings each time the

NOTE 21

MOODEL COMPLEMENT TABLE

MODEL CONSISTS OF

TULN1B5TA TLN5O0IA METER KT {CHASSISH
METERING & TLNB1GTA_T | INTERCOM BOARD KIT
INTERCOM KIT [ TKNG7E0A CABLE KIT

TLN1BBEA, TLNGIIIA METER K|T {CHASSIS)
METERING TLNG1E7A—1 | INTERCOM BOARD KIT
INTERCOM KIT [ TKNG7E0A CABLE KIT

TLN1745A | TRns1gea  [INTERCOM KIT | CHASSIS
INTERCOM TLNET87A1 | INTERCOM BOARD KIT.
Kt TKNGTROA | CABLEKIT

station is serviced. Use the last set of readings as a
reference and note any degradation in performance.

Step 5. To measure miscellaneous station voltages,
use the voltmeter probes (P100 and PI101) on either the §
V or 25 V positions. Divide the 5 V full scale reading by
10 to obtain actual voltage and-divide the 25 V full scale
reading by 2 to obtain actual voltage.

2. INTERCOM

Step I. Connect a test microphone to the microphone
receptacle on the meter & intercom chassis,

Step 2. Place the SPEAKER-OFF switch in the
SPEAKER position.

Step 3. Place the NORMAL-INTERCOM switch in
the INTERCOM position.

Step 4. The unit is now ready for intercom operation
between the station and the remote control point. Close
the PUSH-TO-TALK switch on the microphone and

INTERCONMECT
BOARD
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i
v -BL
EL-BLK 12 | aupio o
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TLNS167A ——
| il | [
FRFRIED BT R A ! J o
QLU T P S AN ? e SOV 1-1Y —— o] a
——oed] upig Wi
‘ MUFES SPHR LS g' T :
I s
I Rz cz o 1 , 2
o= e it W AUDIO BLOCKS INTERCOMP T T o
8.8K 12K 1 FAOM LOCALP T T OFF
a2z 9.2z it I - e MIC AUDIO (S UL TIMATELY
Ay B
15K | - U | LINE DRIVER {NPUT APPLIED TO RENGTE
= 1l CRE CR:‘ cAz A2 ) vEL- Gan CONTROL POINT
BT TENERGEES bl L * = I % | Local P-T-T
xr
Jul -
‘ P U3y | TEL_BLUY 20| miercom povor
Ra RS 1
' § BEN-REO
360 ‘153 K AMPLIFIES MIE ALOID ! o | s+ (13.8v)
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RECEPYACLE o ) el T b THIS MIC ALK S
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NOTE
v 12 W STATIONS, FINAL PA CURRENT IS METERED
AT PWR CONT MTR 5, WITH ALL OTHER STATIONS,
FINAL PA CURRENT IS METERED AT PAMTA 3.

NOTE:

1. THIS OFTION REQUHIRES THE USE
OF & MOTOROLA MODEL TMNE0714
MICROPHONE, OR EQUIVALENT,

JUMPER TABLE

WHEN “SPECTRA TAC™
IS ADDED

JUMPER NORMAL (CUT CR2)

Jui QUT ouT

Juz ouT 1N

U3 out N

2. LEADS A CONNECTED FOR
TLNS802A, LEADS B
CONNECTED FOR TLNS8A3A,

speaker into the microphone to send a message. Release
the button to listen; replies will be heard in the speaker.
The console operator at the remote point must also swit-
ch to an intercom mode to prevent keying the station
during replies.

Step 5. Return the SPEAKER-OFF switch to the OFF
position before leaving the station unattended.

3. ““ON-THE-AIR” TESTING

Step 1. Connect a test microphone to the microphone
receptacle on the meter & intercom chassis.

Step 2. Place the SPEAKER-OFF switch in the
SPEAKER position.

Step 3. Place the NORMAL-INTERCOM switch in
the NORMAL position,

Step 4. The unit is now ready for *‘ON-THE-AIR”’
testing. If the microphone PUSH-TO-TALK switch is
closed, the station’s transmitter will be keyed. Speak in-

“COMPA-STATION”
METERING & INTERCOM

MODELS TLN1857A AND TLN1886A
NTERCOM

MODEL TLN1745A

FUNCTION

--Models TLN1857A and TLN1886A provide built-
in metering of over 20 major test points in the tran-
smitter and receiver(s), plus intercom between the
station and the remote control point.

--Model TLN1745A provides intercom between the
station and the remote control point.

METER SELECT TABLE

102 METER SELECTOR LOW BAND~MID BAND HIGH BAND 820 MH2/UHF
METER SWITCH TLN1TBABA/TLNTBB7A TLN185?/TLN1869A TLN1BS7A/TLNYB59A
PLUG -
CONNECTED
10 mTR 80, | Pos | poL FUNCTION METERED PCL. | FUNCTION METERED _ |POL FUNCTION METERED |
LEGEND RCVR AND RCVYR 1 1 REV EXTENDER CHANMEL ELEMENT REV - EWD CHANNEL ELEMENT OUTEUT
- IF BOARD 2 2 REV B L18Y - FWD FIRST DOUBLER CUTPUT
3 3 REV CHANNEL ELEMENT QUTPUT REV CHANNEL ELEMENT OUTHFWD SECOND DOUBLER QUTPUT
THEORY (IF DPERATION DATA -
A+ 4 REV DISCRIMINATOR QUTPUT REV DISCRIMINATOR OUTPUT jFWD DISCRIMINATOR OUTPUT
4- | s REV | DISCRIMINATGR OUTPUT REV | DISCRIMINATOR OUTPUT |[FWD | DISCRIMINATOR OUTPUT
+ PRIMARY SIGNEL FLOW 5 8 REV THIRD IF QUTPUT AND LIMITER REY THIRD {F OUTPUT AND FWD LIMITER QUTPUT
QUTPUT LIMITER OUTPUT
REDRIVER CURRENT
POWER AMP PWR 1 7 FWD PAINPUT REV PA INPUT FWD P
AMP 2 | FWD RiV CONTROLLED AMP FWD 25 W DRIVER CURRENT (/5 W
ouTPuT
3 9 FWD Re v INPUT FINAL AMP FWD FINAL AMP CURRENT (EXCEPT
90/100 W/60 W PREDRIVER 12 W MODELS)
4 19 FwD CONTROL VOLTAGE REV INPUT FINAL AMP. FWD -
5 " FwD FINAL AMPLIFIER CURRENT REV FINAL AMPLIFIER CUR— [FWD CONTROLLED (ADLI STAGE VOLTAGE
RENT FINAL AMPLIFIER CURRENT i E
(12 W ONLY] i Q
POWER POWER| 5 12 fwD CONTROL YOLTAGE Fv'D CONTROL VOLTAGE FWD ADL VOLTAGE tALL OTHERS) cé
CONTROL CONT. | 3 1 FWD - - FWh | ADL VOLTAGE NOT USED o
to the microphone to transmit a message. Release the BOARD CELecTen POWER cwo | O LY e E
1 1 1 1 1 2 14 FWwD REFLECTED POWER D REFL
PUSH-TO-TALK switch to listen. Receiver audio will 1 15 fWD | FORWARD POWER FVD | FORWARD POWER FWO | FORWARD POWER | =
T
be heard on the speaker. ] R UNUSED UNUSED [ ONUSED g
EXCITER EXCTA| 5 17 FwD SECOND AMPLIFIER - (LB) FyiD EXCITER QUTPUT FWD + EXC!TER DUTFUT =
. DRI{VER INFUT - {MB) i —
Step 5. Return the SPEAKER-OFF switch to OFF a 8 FWD | FIRST AMPLIFIER (LB} FuD | FIRST DOUSLER INPUT |FWD | DOUBLER INPUT o
i i DOUBLER INPUT — (MB] w
before leaving the station unattended. s | cap | COUBLER NPy oo | rmeLeR ineUT cws | TaPLER INPUT =
z 0 FwD CHANNEL ELEMENT QUTPUT Fv/D CHANNEL ELEMENT FWD CHANNEL ELEMENT OUTPUT E
4. MONITORING i ODUCT:TJITDIO OuTPUT FwD ! IDC AUCLO QUTPUT H
1 2 FWD | DT AUDIO OUTPUT FwD | 1 : . >
. . . VOLT- | 25| 27 FWD 25 VOLTS FULL SCALE FwD 25 VOLTS FULL SCALE FWD 25 VOLTS FULL SCALE (@]
To monitor audio quality, etc., place the METER |5y | 23 FWD | 5VOLTS FULL SCALE [ FUD | 5VOLTS FULL SCALE FWD | 5VOLTS FULL SCALE =
. . .- NOTE NOTE NOTE:
SPEAKER-OFF switch in the SPEAKER position. METER IS METER IS METER IS S_
Both receiver audio and line audio from the remote con- LABELLED LABELLED | LABELLED wn
. : : 0--50 050 { 0-50 |
trol point will be heard in the speaker. SEET T OFF oFF 1 oFF E
o
[ 5]
>
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UPRIGHT STATION
METERING & INTERCOM

MODELS TLN1859A AND TLNI1887A
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e ug;m .
FUNCTION ) s— - G e MRS
, L RED 0 2.2k KETED 4-

METER | === n

PLUG * [arn k)

. R . . . s —— —
Provides built-in metering of over 20 major test points ¢ o se METER CABLE '
. . . f - - ns i
in the transmitter and receiver(s). Plus intercom bet- i Sntt o (ofar (50 pgarge ity e ou :

- . - b I A+ THE UNIFIED CHALSIS
ween the station and the remote control point. T i )
| .
METER SELECT TABLE |
P102 METER SELECTOR LOW BAND-MID BAND HIGH BAND 820 MHZ/UHF 55
METER SWITCH TLNIBB6A/TLNIBETA TLN1B57/TLN18SOA TLN1BS7A/TLNTBSSA rwe Rev
PLUG — \1 |
CONNECTED
TO MTYR.NO. | POS. | POL. FLINCTION METERED PCL. FUNCTION METERED  [POL. FUNCTION METERED | I Lt o | XoaTR wirme
RCVR AND RCVR | 1 1 REV | EXTENDER CHANNEL ELEMENT REV - FWD | CHANNEL ELEMENT OUTPUT = ™ |
IF BOARD 2 2 REV - REV - FWD | FIAST DOUBLER OUTPUT wiZEE e i
3 3 REV | CHANNEL ELEMENT OUTPUT REV | CHANNEL ELEMENT OUT-JFWO | SECOND DOUBLER OUTPUT E |
PUT
- | 4 REV | DISCRIMINATOR OUTPUT AEY | DISCAIMINATOR QUTPUT {FWD | DISCRIMINATOR CUTPUT [
- |5 REV | DISCRIMINATOR QUTPUT REV | DISCRIMINATOR OQUTPUT {FWD | DISCRIMINATOR OUTPUT I I
5 8 REV | THRD IF QUTPUT AND LIMITER REV | THIRDIFQUTPUT AND |FWD | LIMITER QUTPUT b
GUTFUT LIMITER OUTPUT I e 2 wea
POWER AMP PWR |1 7 FWD | P.A INPUT REV | PAINPUT FWD | PREDRIVER CURRENT } AL | o | xwsrr mare-
AMP | 2 8 FWD - REV | CONTROLLED AMP FWD | 265WDRIVER CURRENT (75 W!
ouTPUT I
3 9 FWD - AEV | INPUT FINAL AMP FWD | FINAL AMP CURRENT (EXCEPT [sreanen]
90/100 W/60 W PREDRIVER 12 W MODELS} S (aramon ox |
4 10 FWD | CONTROL VOLTAGE REV | INPUT FINAL AMP. FWD - aminon ok
5 1 FWD | FINAL AMPLIFIER CURRENT REV | FINAL AMPLIFIER CUR— |FWD | CONTROLLED |ADL) STAGE VOLTAGE
RENT FINAL AMPLIFIER CURRENT l
{12 W ONLY)
POWER POWER| & 1z FWD | CONTROL VOLTAGE FYD | CONTROL VOLTAGE FWD | ADL VOLTAGE (ALL OTHERS) K ENERGIZED NDGTES = L1 i P
CONTROL CONT. | 2 13 FWD - - FWD ADL VOLTAGE NOT USED 1 :ruc,::ﬁ:o’.;-um T ne I
(600 MHz ONLY) o i
BOARD n 2 c2 i
2 14 FWD | REFLECTED POWER F¥D | REFLECTED POWER FWD | REFLECTED POWER | i o — Py ra— o ] eeavpig g o s
1 15 FWD | FORWARD POWER F¥/D | FORWARD POWER FWD | FORWARD POWER | | b.22 - L.:l o2 ' ! LB wpuT
_ _ _ 16 UNUJSED UNUSED UNUSED i L weunes |
EXCITER EXCTR| & i3] FWD | SECOND AMPLIFIER — (LB} FwD | EXCITER OUTPUT FWD | EXCITER QUTPUT | ] E L YeL-mLy R
DRIVER INPUT — (MB} | Re ns X I AcoM B-T-T
4 18 FWD | FIRST AMPLIFIER — (LB} FwD | FIRST DOUBLER INPUT |FWD | DOUBLER INPUT 0 Joy 1K . . I
DOUBLER INPUT — (MB) i S P o argacou | re-am .
PUT FWD | TRIPLER INPUT FWD | TRIPLER INPUT = {mtp i NI642 LOCAL A-T-T
3 19 FWD | TRIPLER N | a1 oo |
2 20 FWD | CHANNEL ELEMENT QUTPUT FD | CHANNEL ELEMENT FWD | CHANNEL ELEMENT OUTPUT o na G »n as W 3D —_—
Ra L) L —
ouTPUT i EEETRC R 4 T N Fa |
1 2 FWD | IDC AUDIO OUTPUT FWD | IDC AUDIO QUTPUT FWD | 1DC AUDIO QUTPUT ACSABIoNE] | = | e i o YN {1 I I et io
o - "7 mo. T = Yo
VOLT— | 5 v| 22 FWD | 25VOLTS FULL SCALE FwD | 25VOLTSFULLSCALE |FWD | 25VOLTS FULL SCALE RECEFTACLE |3 Prl—thm | CLLI £ A A0 K £ s s |
METER |sv | 23 FWD | 5VOLTS FULL 5CALE | FwD | §VOLTS FULL SCALE FWD | 5VOLTS FULL SCALE 4 [HAMDIET Ab0IC = = aoriico Toien mur AT I
- TAANSMITTRE I
NOTE: NOTE: NOTE: UWTIL XMTA IS KEVED. —t——\—
METER IS METER 1§ METER IS o [echornone} o | |
LABELLED LABELLED LABELLED NOTE ¢ (wisseem) | | S
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WIODEL COMPLEMENT TABLE

tMTR + UHF)

WODEL

TLN1ERIA
METERING &
INTERGOM KT

CONSISTE OF
WMETER KT [GHASSIS)
4

TLNIEBTA

WETERING &
IMTERCOM KIT

LML METER KIT [CHASSIS)
TLNGIBTA =1 ) 1N ¢
CABLE KT

NOTES:

INTERGOM REQUIRES THE USE OF & MOTGROLA MODEL
TMNED?1A MICRORHOHE, O EQUIVALENT,

ON Y2—WATT UHF STATIGNS, 8LK—YEL Al-| LEAD 18

CONNECT

ED TO TH2—2 {— | OW UNIFIED CHASSIS sNTER-

CONNECT ROARD.
ON 12-WATT UHF STATIONS, RED AL+] LEAO 15 CON—
MECTED T THZ—1 t++ ON UNIFIED CHASSIS INYERCONNECT

BOARD.

LEADS A CONNECTED FOM TLNBSOTA. LEALS § CONNECTED
FOR T, MaitaA,

LEGEND

D = THEQRY OF GRERATION GATH

+ = PRIMAAY SIGNAL FLOW

OPERATING INSTRUCTIONS
1. METERING

Step 1. Tuning Meter Usage -- Select the function to
be metered with the meter switch. Next, select the
chassis to be monitored by placing the metering plug
(P102) into the metering receptacle of the receiver, ex-
citer, power control board, or the power amplifier.
NOTE: Metering plug P102 should be plugged in only
when tuning. Unplug it when it is not being used. For
receiver discriminator adjustment, use both 4(+) and
4(-) and adjust for meter zero.

Select PA
by placing the
switch in the applicable

Step2. PWR AMP Meter Usage --
current/voltage monitoring
VOLTAGE/CURRENT
position,

Step 3. Refer to the Transmitter and Receiver sections
of this manual for typical or minimum readings. Better
yet, keep a log of all meter readings each time the
station is serviced. Use the last set of readings as a
reference and note any degradation in performance.

Step 4. Voltmeter Usage -- Use either the 5V or 25 V
scales as applicable. Divide the 5 V full scale reading by
10 to obtain actual voltage. Divide the 25 V full scale
reading by 2 to obtain actual voltage.

2. INTERCOM

Step 1. Connect a test microphone to the microphone
receptacle on the meter & intercom chassis.

Step 2. Place the SPEAKER switch in the ON
position.

Step 3. Place the NORMAL-INTERCOM switch in
the INTERCOM position.

Step 4. The unit is now ready for intercom operation

between the station and the remote control point. Close
the PUSH-TO-TALK switch on the microphone and
speak into the microphone to send a message. Release
the button to listen; replies will be heard in the speaker.
The console operator at the remote point must also swit-
ch to an intercom mode to prevent keying the station
during replies.

Step 5. Return the SPEAKER switch to the OFF
position before leaving the station unattended.

3, “ON-THE-AIR” TESTING

Step 1. Connect a test microphone to the microphone
receptacle on the meter & intercom chassis.
SPEAKER switch in the ON

Step 2. Place the

position.

Step 3. Place the NORMAL-INTERCOM in
NORMAL position.

the

Step 4. The unit is now ready for ‘‘on-the-air’’ testing.
If the microphone PUSH-TO-TALK switch is closed,

the station’s transmitter will be keyed. Speak into the
microphone to transmit a message. Release the PUSH-
TO-TALK switch to listen. Receiver audio will be heard
on the speaker.

Step 5. Return the SPEAKER switch to QFF be:fore
leaving the station unatfended. '

4. MONITORING

To monitor audio quality, etc., place the
SPEAKER switch in the ON position. Both receiver
audio and line audio from the remote control point will
be heard in the speaker.

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN5901A Meter Kit
TLN5994A Meter Kit

NOTE

This parts list covers two maeter kits, Where differences
appear the madel number of the applicable kit is indicated
in the description column,

PL-5078-4

REFERENCE MOTQOROLA
SYMBOL PART NO. DESCRIPTION
4-B3z4 WASHER, lock: #15/32 (split)
14=84717FO01 INSULATOR: , 68 x . 40"
29-5279 LUG, soldering: #7/8
31-835961 TERMINAL STRIP, 18-termin-

36-82630H01
42-8904%9
42-10217A02

al

KNOB, control

CLAMP, cable: 3,18 %  £2"
STRAP, cable harness

CR1

J1

Q1

Pl00
P101
P102

48-82392B03

9-830418

48-869571

29-82676C01
29-82p676C02
28-84208B01

17-B2177B55
6-124A33
6-84640CH1
6-125CET
6-124A77
6-124A57
6-125C15
6~125439
6-12756DB8
6-125A33

40-83158G01
40)-83830A0!1
40-811751

40-83860A01

DIODE: (SEE NOTE)
silicon

CONNECTOR, receptacle:
4-contact

TRANSISTOR: (SEE NOTE)
PNP; type M9571

CONNECTOR, plug:
test probe; BLACK

teat probe; RED
T-contact

RESISTOR, fixed: +10%; 1/2 W:
unlegs aotherwise stated
NOT USED

B; TW

220

499k 1%

47

15k +5%; /4 W

2.2k £5%; 1/4 W

39

390

100k 1%

220 £5%

SWITCH:

rotary; 2 section
slide; dpdt
toggle; dpdt
slide; dpdt

TKN68B6A Cable Kit

PL-5207-A

P4 -
9-84151RB03
14-84556B02

CONNECTOR:
includes:
CONTACT, receptacle: 12 used

HQUSING, connecter

NON-REFERENCED ITEMS

14-859051
29-5247
29-824456
29-859118
37-82603 D60
39-10184A24
42-10217A02
42-10217A10

9-84231E10

INSULATCR, lug: .315x ,945'";
& used

LUG, soldering: #}/4 L 4 used
LUG, ring tongue: 2 used

L.UG, receptacle: .295x ,750';
6 used

SLEEVE, numbered; blank
CONTACT, female

STRAP, cable harness; 3,.62"
1lg.; 28 used

STRAP, cable harness; 7.78"
1g.; 4 used

JACK, test; white; 3 used

TLN5134A Meter Panel

PL-2233-A

NON-REFERENCED ITEMS

1-80775B55
3-129674

3-132341

15-83947K01
30-8367BKO1

1-80775860

1-80792B39
1.80795B12
1-807938B03
4-7555
27-83400K02
29-115147
31-490101
42-871184
2-7018
2-1151%0

2-121841
2-83896G01

3-134185
3-134212

3-136934
4-7698

4=-T699

CABLE ASSEMBLY includes:
SCREW, machine: 440 x
3/16"; 2 used
SCREW, machine: ¢-36 x 1/4'
2 used
COQVER, connector: 2 used
CLAMP, cable; 2 used
CCONNECTOR P102

YOLTMETER PROBES

includes:

CONNECTORS P100 & P101
SWITCH ASSEMBLY, wired
{TLN5901A)

SWITCH ASSEMBLY, wired

(TLN59944) includes:

SWITCH 51
CHASSIS ASSEMBLY includes:

WASHER, flat: .128x .250 x

.033"; 3 uged

CHASSIS, metering

LUG, soldering: #5

TERMINAL STRIP: 2-termin-!

al; 2 used

CLIP, mounting; 3 used
NUT, hex: 3/8-32x 1/2 x 3/32
NUT, hex: 15/32-32x 9/16 x
5/64"

NUT, hex: 6-32 x 5/16 x 7/64"

NUT, special; 13/16-27 x , 905

x . 110"

SCREW, tapping: 6-32 x 1/4:

2 used

SCREW, tapping: 4-40 x 5/16;

3 used

SCREW, tapping: 6-32 x 37§

WASHER, lock: #3/8 (internal

toath)

WASHER, lock: #13/16 (internal|

tooth)

s1 £5-83183G02
Ds2 65-83183G04
LS1 50-83562A01
Ml 72-84864B10
M2 72-84864B09

LIGHT, indicator:
inciudes lamp and GEN lens
includes lamp and RED lens

LOUDSPEAKER, perrmanent

magnet:
dynamic type; 4''; square;
4 ohma voice coil impedance

METER, electrical: 50 uA
movementsa:

scale: 0-25 volts /amps
scale: 0-50 microamperes

NON-REFERE

NCED ITEMS

13-84616G01
13-83207F01
42-83112A01

2-T7009
3-119916
3-131964
1-7658
T-84620G01
7-84620G03
7-84620G05

13-83054C10
64-83152C03

GRILLE, speaker

CLCTH, speaker grille

CLIP, indicator light retaining;
2 used

NUT, hex: 10-32 x 3/8 x 1/8';
4 used

SCREW, machine: 10-32 x 7/16'
4 used

SCREW, tapping: 6-32 x 3/8;
12 used

WASHER, lock: #10 (aplit);

4 used

FRAME, top

FRAME, bottom

FRAME, end: 2 used

GRILLE, meter panel

PANEL, meter




1. INTRODUCTION

This section of the manual contains the station
alignment procedures. The station alignment is
separated into two major procedures -- Transmitter
Alignment and Receiver Alignment. For a complete
alignment of the station, perform all the alignment pro-
cedures in sequence for each section as follows:

— Transmitter: Exciter, PA;
— Receiver: RF & I-F.

When performing a touchup or check, only the par-
ticular step-by-step procedures is required.

NOTE
Before performing transmitter or receiver
alignment, assure that the control line and
audio line levels are set as described in the
installation section of this manual.

In Upright station radios, metering is performed us-
ing the built-in metering capability. In ‘‘Compa- Sta-
tion'’ radios, metering may be performed by using
either optional built-in metering (if so equipped), or by
using a Motorola Model S1056B through S1059B Series

MOTOROLA INC.

Communications Division

4/15/79- PHI

STATION ALIGNMENT

Portable Test Set. All meter readings are based on a
2000-ohm equivalent series resistance in the meter.
Therefore, meters notr having a 2000-ohm series
resistance must have their readings corrected.

2. TRANSMITTER ALIGNMENT

2.1 EXCITER ALIGNMENT

Throughout the following Exciter Alignment Pro-
cedure, the metering plug will be inserted into the Ex-
citer Metering Receptacle. If a PORTABLE TEST SET
IS USED, SET THE OSCILLATOR & METER
REVERSING switch to the OFF position, and set the
REFERENCE A/B switch (on the metering cable plug)
to A.

Perform the Exciter Alignment Procedure as given
in Table 1. Figure 1 illustrates the physical locations of
the Exciter coils and controls. Figure 2 is a graph giving
the number of turns necessary to preset coils L407 and
L408.

serRvice publications

1301 E. Aigonquin Road. Schaumburg, It 60196
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2.2 LOCAL MICROPHONE

2.2.1 Stations Without Built-In Metering

Connect a ‘“Micor’’ microphone (Motorola
Model TMN6054A or equivalent) to the microphone
receptacle on the unified chassis interconnect board
(part of J4, pins 3, 4, 5, 14, 15 and 16).

2.2.2 Stations With Built-In Metering

Connect a Motorola Model (TMN6071A)
microphone, or equivalent to the MICROPHONE
receptacle on the metering chassis.

2.3 LOCAL SPEAKER

2.3.1 Stations Without Built-In Metering

Connect an 8-ohm, 10-watt test speaker to J4,
pins 1 and 12, on the unified chassis interconnect board.
This speaker is used to monitor all received messages. A
Motorola ‘““Micor’’ speaker (Models TSN6016A, B or
TSN6020A) plugs directly into these pins without re-
quiring an adapter.

2.3.2 Stations With Built-In Metering

Place the SPEAKER ON-OFF switch to the ON
position.

2.4 PORTABLE TEST SET (FOR STATIONS
~WITHOUT BUILT-IN METERING)

A Motorola S1056-S1059 Series Portable Test Set
with TEK-37 or TEK-37A Adapter Cable can be
used as a local control facility. Connect the red ‘‘con-
trol”’ plug of the adapter cable to the metering recep-
tacle (J3) on the unified chassis interconnect board. The
speaker in the test set can be used for monitoring re-
ceived signals and a ‘‘Motrac’’ microphone (Model
TMNG6071A) connected to the microphone receptacle on
the test set can be used for originating transmissions.
The XMIT button on the test set can be used to key the
transmitter without voice modulation.

2.5 FREQUENCY SELECTION

For stations with a two-frequency transmitter, the
frequency can be locally selected by the F1-F2 switch on
the dc transfer module or on the F2 tone decoder
module. For stations with a two-frequency receiver, fre-
quency selection is made by momentarily operating the
REC F1 SELECT or REC F2 SELECT switch on the dc
transfer module or on the F2 tone decoder module. For
four-frequency stations, the frequency is selected by
momentary operation of the desired frequency select
switch on the four-frequency control module affer the
XMIT switch on the station control module is actuated.

2

2.6 SELECTION OF OTHER MODES

All other functions that can be activated by remote
control can also be activated locally. Each module has
test switches to activate any such functions, such as
RPTR ON and RPTR OFF. Most of these switches are
momentary action, which allows the station to continue
operating in the selected mode until reset.

2.7 RECEIVED AUDIO

After the local speaker is turned on, or connected,
the station is ready to receive audio. The receiver *‘PL*’
feature, if used, can be defeated by setting the station
control module “PL’’ DISABLE switch in the direction
of the arrow. (At the conclusion of local operation, be
sure that the ‘‘PL’’> DISABLE switch is returned to its
normal position.) If necessary, the receiver can be un-
squelched utilizing the receiver SQUELCH control on
the receiver chassis. The VOLUME control on the
receiver chassis sets the audio output level of the local
speaker.

2.8 TRANSMITTING

NOTE
Before initiating any local transmissions,
monitor the channel to be sure that it is
clear of other transmissions,

The transmitter is locally keyed by either ac-
tivating the station control module XMIT switch or ac-
tivating the push-to-talk microphone switch. Voice is
transmitted using the local microphone.

2.9 CONCLUDING LOCAL OPERATION

At the conclusion of local operation, perform the
following operations and checks to be sure that the sta-
tion is ready for remote operation.

Step 1. Reset receiver squelch level per procedures in
the Station Alignment Section (Audio & Squelch) of this
manual.

Step 2. Be sure that station control module switches
are positioned for normal operation (reference Table 1).

Step 3. Disconnect microphone and test speaker (if
used).

Step 4. Set all external power switches ON.

Step 5. Be sure that station is operable from remote
location.,

Step 6. Turn local speaker OFF (if applicable).

Step 7. Disconnect or remove any metering plugs or
test set.

Step 8. Be sure that cabinet doors are locked.

Step 9. Be sure that vents in cabinet are unobstructed.










6.2 EXCITER MAINTENANCE

NOTE

The exciter board must be installed in the
transmitter during testing to provide the
necessary power, ground, control and
signal connections. The circuit board
should always be secured in place with all
mounting screws for operation and testing
to provide good rf ground to all stages of
the exciter. The exciter should be tested
while installed in the station -- usually the
preferred method. However, if desired, it
can be bench tested in a VHF
(132-174 MHz) ‘““Micor’’ mobile radio,
except that the time-out-timer will be in-
operative.

6.2.1 Metering

The exciter is equipped with a metering recep-
tacle which allows five major test points to be measured.
The output of the exciter is measured on meter position
5. With the portable test set connected to the metering
receptacles, or by using the built-in station metering kit
(if so equipped), readings may be made at each of the
major test points in the circuit. A failure in almost any
portion of the exciter will produce a low or zero meter
reading for one or more of the test points. Improper
alignment will also cause improper meter readings.

6.2.1.1 Using Built-In Station Metering

Step 1. The output of the exciter must be terminated
into its normal point, the first bandpass filter. The out-
put of the station, through the antenna network, must
be terminated in a 50-ohm, non-reactive, dummy load
or an antenna.

Step 2. Plug the metering.plug into the exciter meter-
ing receptacle.

Step 3. Turn the station ON.

Step 4. Set the selector switch on the built-in station
metering kit to position 1. Key the transmitter and whis-
tle into the microphone long enough to observe the
meter reading.

Step 5. Set the selector switch to positions 2, 3,4 and §
respectively, keying the transmitter and observing the
meter readings for each position (whistling not re-
quired). On multi-frequency stations, repeat the
readings for each exciter frequency. An analysis of the
meter readings to determine whether each circuit is good
or bad follows in the ‘‘Performance Tests’’ paragraph.

6.2.1.2 Using the Portable Test Set

To make the measurements using a portable
test set, the portable test set must be connected to the
station as listed in the following procedure.

Step 1. Connect the 20-pin plug of the test set adapter

cable to the test set. When the test set is not in use,

disconnect the 20-pin plug to conserve battery life. The
plug acts as an ON-OFF switch, completing the battery
circuit.

Step 2. Connect the red ‘“control’” plug of the adapter
cable to the control receptacle on the unified chassis in-
terconnect board. Connect the white ‘‘metering’’ plug
of the adapter cable to the metering receptacle on the ex-
citer circuit board.

Step 3. Set the FUNCTION SELECTOR switch of the
portable test set to the XMTR position.

Step 4. Set the OSCILLATOR & METER REVERS-
ING switch of the test set to the OFF position.

Step 5. Set the 1 V/100 mV switch on the adapter
cable to the 100 mV position (TEK-37). On the later ver-
sion adapter cable (TEK-37A), the switch is omitted and
the unit always operates at 100 mV sensitivity.

Step 6. Set the REF A-B switch on the adapter cable
to position A.

Step 7. The output of the exciter must be terminated
into its normal point, the first bandpass filter. The out-
put of the station, through the antenna network, must
be terminated in a 50-ohm, non-reactive, dummy load
or an antenna.

Step 8. Turn the station ON.

Step 9. Connect a microphone to the microphone
receptacle on the portable test set or to the unified
chassis interconnect board.

Step 10. Set the selector switch of the test set to posi-
tion 1. Using the push-to-talk switch on the
microphone, key the transmitter and whistle into the
microphone long enough to observe the metering
reading.

Step 11. Set the selector switch to positions 2, 3, 4, and
5 respectively, keying the transmitter with the XMTR
ON pushbutton on the test set or the push-to-talk switch
on the microphone and observing the meter reading for
each position. On multi-frequency stations, repeat the
readings for each exciter frequency. An analysis of the
meter readings to determine whether each circuit is good
or bad follows in the ‘‘Performance Tests’’ paragraph.

Each time maintenance is performed on the ex-
citer, the readings should be compared with the previous
set of readings. Any degradation of performance will
quickly be noted. Often, a lower reading may indicate
an impending failure and corrective action may be taken
before the circuit fails entirely. The minimum values
given in Table 4 may be used if no previous readings are
available. However, these readings are an absolute
minimum for normal operation and are no substitute

5
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IMPORTANT

If the POWER SET control ONLY is
used to reduce the rf power output, for
any non-rf power alignment or
troubleshooting procedure, then ONLY
the POWER SET control requires adjust-
ment to restore the rf power to its rated
level.

Step 4. Connect a UHF rated wattmeter to the
transmitter output connector with an 8-inch or shorter
length of coaxial cable. The wattmeter must be ter-
minated in a 50-ohm, non-reactive, dummy load.

Step 5. Disconnect the transmitter output coax cable
connector from the antenna network.

Step 6. Disconnect the rf connector from the output
jack on the tripler/low level amplifier. Connect the
tripler/low level amplifier output to the antenna net-
work input using a short BNC-to-BNC adapter cable.

Step 7. Key the transmitter and check the tripler/low
level amplifier output. The wattmeter reading should be
at least 0.8 watt. If a minimum of 0.8 watt cannot be ob-
tained, connect a short phono to BNC adapter cable
between the tripler filter output port and the antenna
network input connector. The wattmeter should read at
least 0.08 watt.

Step 8. If the tripler/low level amplifier power output
is low, check exciter meter position 5. With the REF
A-B switch on the TEK-37A Test Set Adapter Cable set
to B, the meter S reading should be at least 15 uA. If the
meter S reading is low, the exciter is defective. If the
meter S reading is 15 uA or greater, the tripler/low-level
amplifier is bad. Also check all rf cable connectors and
the bandpass filters.

6.3.2 Tripler/Low Level Amplifier Removal and
Reinstallation Procedure

NOTE
All steps are performed from the front of
the station.

6.3.2.1 All Models Except 2 & 12-Watt Models

Step 1. Disconnect the coaxial cables interconnecting
the power amplifier to the LOW LEVEL AMP OUT
and ANT NETWORK IN connectors on the unichassis.

Step 2. Loosen the three captivated shield cover
screws and remove the shield cover.

Step 3. Loosen the captivated screw that holds the
LOW LEVEL OUTPUT receptacle bracket and remove
the receptacle from its mounting bracket.

Step 4. To reinstall the tripler/low level amplifier,
reverse the procedure given in Steps 1-3.

10

6.3.2.2 2& 12-Watt Models Only

Step 1. Loosen the two captivated power amplifier
assembly screws on the PA heat sink.

Step 2. Pivot and lift the PA assembly up and off the
pivot bushing and simultaneously disconnect the follow-
ing connectors:

-- power plug from 12 W PA receptacle on
transmitter interconnect board.

-- tripler plug from low level amplifier output
receptacle on tripler/low level amplifier.

-- PA output plug from antenna network.

The PA assembly is now completely disconnected from
the unified chassis and can be placed to one side.

Step 3. Loosen the three captivated screws used to
mount the 12-watt PA mounting bracket and remove
the bracket.

Step 4. Disconnect the plug connected to TRPLR
receptacle on the transmitter interconnect board.

Step 5. Loosen the four captivated screws that hold
the tripler/low level amplifier in place.

Step 6. Carefully pull out the tripler/low level
amplifier part way out and then disconnect the plug
connected to the output of the first bandpass filter. The
tripler/low level amplifier is now completely discon-
nected.

Step 7. To reinstall the tripler/low level amplifier,
reverse the procedure given in Steps 1 to 6.

6.4 POWER AMPLIFIER MAINTENANCE

CAUTION
The power amplifier stages must be in-
stalled in the station for testing to provide
the necessary power, ground, control,
heat sinking and signal connections.

6.4.1 Performance Test

The only performance test needed for the power
amplifier section of the transmitter is measurement of
the rf power output at the transmitter output connector.
Before performing the following test, be sure the exciter
and tripler/low level amplifier are operating properly.

Step 1. Connect a UHF rated wattmeter to the
transmitter output connector, using an 8-inch or shorter
length of coaxial cable. The wattmeter must be ter-
minated in a 50-ohm, non-reactive, dummy load.




Step 2. Key the transmitter and observe the power
output reading on the wattmeter.

Step 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 out-
put.

IMPORTANT

If the POWER SET control ONLY is
used to reduce the rf power output, for
any non-rf power alignment or
troubleshooting procedure, then ONLY
the POWER SET control requires adjust-
ment to restore the rf power to its rated
level.

Step 4. If it was necessary to change the DRIVE
LIMIT control setting to obtain rated transmitter out-
put power, refer to the TRANSMITTER ALIGN-
MENT section of this manual for the DRIVE LIMIT
control adjustment procedure.

Step 5. If the performance test indicates that the
power amplifier section of the radio set is not function-
ing properly, proceed with the following
troubleshooting.

6.4.2 Troubleshooting

If a transmitter malfunction has been isolated to
the power amplifier circuits, the cause of the malfunc-
tion can be found by using the following procedures.
Visual checks and operating voltage checks should be
made before more extensive troubleshooting is begun.
6.4.2.1 Visual Check
Step 1. Visually check for obvious physical defects,
such as broken leads, broken or cracked microstrip
substrates and broken or disconnected components.
These defects should be corrected immediately. Then
recheck the power amplifier performance. If the power
amplifier fails the performance: test, make voltage
checks next.

Step 2. If the visual inspection reveals overheated
components, do not replace the overheated parts until
the cause of the overheating has been found and cor-
rected. Otherwise, the new part may be damaged.

6.4.2.2 Voltage Check

Check for A+ and A- at the feedthrough con-
nections 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 a modeling knife
blade or some other sharp object along
the surface of the ceramic substrate.
Usually, a noticeable ‘‘bump’’ will be felt
as the sharp object passes over the crack
in the microstrip.

6.4.2.3 Isolating Defective Components

If visual and voltage checks do not reveal the
cause of subnormal power amplifier performance, refer
to the power amplifier troubleshooting chart, the in-
terstage testing procedure, and the driver and final
amplifier testing procedure. These sections provide
systematic troubleshooting methods to help isolate the
defective power amplifier stage and component.

6.4.3 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 Procedure’’ paragraph of
this section.

NOTE

Due to the voltage requirements of NPN

transistors, all ‘‘rf ground’’ plating is at

A-. 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 equip-

ment ground leads. If ac powered test
equipment is used, the ground lead must

not be electrically connected to ac line

ground.

CAUTION

DO NOT “SHORT CUT” THE
FOLLOWING PROCEDURE. This pro-
cedure 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 stage with a Jower
power level than the predriver, if metering
indicates that one of the lower power level
stages is not operating properly. UNDER
NO CIRCUMSTANCES, 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.
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Step 1. Be sure the transmitter is not keyed. Turn the
DRIVE LIMIT control fully counterclockwise
(minimum drive limit).

Step 2. Check all PA transistors, except for those in
the controlled stage, for proper collector operating
voltage (+13.6 volts). The controlled stage collector
voltage cannot be checked until later in this procedure.

Step 3. Turn the POWER SET control
counterclockwise (minimum power output).

fully

IMPORTANT

If the POWER SET control ONLY is
used to reduce the rf power output, for
any non-rf power alignment or
troubleshooting procedure, then ONLY
the POWER SET control requires adjust-
ment to restore the rf power to its rated
level.

Step 4. Connect a UHF rated rf wattmeter to the
transmitter output connector with an 8 inch or shorter
length of coaxial cable. The wattmeter must be ter-
minated in a 50-ohm, non-reactive, dummy load.

Step 5. 2-W models -- bypass the antenna network
built-in attenuator, as described in ‘‘Attenuator Bypass-
ing (2-watt models only)’’ paragraph of the antenna net-
work maintenance portion of this section, then proceed
to Step 7a.

12-W models -- proceed to Step 7a.

20-, 40-, and 45 W models -- disconnect the predriver
output from the final amplifier and proceed to Step 6.

60- and 75-W models -- disconnect the predriver output
from the driver input stage and proceed to Step 6.

Step 6. Using an adapter cable, connect the predriver
output to the antenna network. The shield of the
adapter cable should be soldered to the microstrip
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’’ paragraph of this sec-
tion. NEVER operate a PA stage without a proper 50-
ohm termination.

NOTE

If the proper adapter cable is not
available, the output of the predriver
stage can be connected to the wattmeter
with a short (less than 8”’) coaxial cable.
Be sure the wattmeter is rated for use at
UHF and is terminated in a
50-ohm, non-reactive, dummy load that is
also rated for UHF. Home-made dummy
loads or radiating antennas are not ade-
quate for these tests.
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If the predriver output is connected
directly to the wattmeter, the accuracy of
the measurement will be affected.
Remember that since the antenna network
is not connected between the output stage
and the wattmeter, the wattmeter readings
will be about 15% greater than those
listed in Table 6 of this procedure.

Step 7. Defeat the ‘“No Power’’ Protect circuit on the
power control board as follows:

CAUTION

It is assumed that at this point in the pro-
cedure the interstage coupling to 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 procedure is safe.
IN NO CASE SHOULD THIS PRO-
CEDURE BE USED WHEN DRIVE IS
APPLIED TO THE TRANSMITTER
FINAL AMPLIFIER STAGES.

Step 7a. Disconnect ac power from the station.
Ster 7b. Remove the shield from over the power con-
trol board.

Step 7c.  Refer to the power control board schematic
diagram and circuit board detail. Locate capacitor
Cé611.

Step 7d. Short the leads of C611 together, using a
short piece of jumper wire soldered to the plating side of
the circuit board. Be careful to avoid shorting any other
plating.

Step 7e. Reconnect power to the station and proceed
with the troubleshooting procedure.

Step 8. Key the transmitter. Slowly increase the
predriver power output by turning the POWER SET
control clockwise while watching the wattmeter. Set the
predriver power output to the level specified in Table 6
of 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’’
paragraph of this section.

Step 9. If the proper predriver power output settings
cannot be obtained; perform the following:

2 & 12 W models only-- Using an adapter cable,
connect the controlled stage output to the antenna net-
work (soldering techniques and requirements as describ-
ed in Step 6).

All models except 2 & 12 W models -- Disconnect
the test cable from the predriver output and connect it
to the controlled stage output.




























START

TROUBLESHOOTING PREREQUISITES:

1. CONNECT THE RADIO ANTENNA CONNECTOR TO A WATTMETER PA TROUBLESHOOT’NG CHART

JTHAT 18 TERMINATED IN A 50-WATT DUMMY LOAD. BE SURE

THE WATTMETER AND DUWMY LOAD ARE RATED FOR UNF USE. BE SUAE THE TEST SET- UP comonmJ :
2 USING A TEK—27 ADAPTER CABLE, CONNECT A MOTOROLA TO THE TnousLEsuoorTl:? ZF:‘E;RT
PORTABLE TEST SET'TO THE RADIQ AS FOLLOWS: REQUISITES SHOWN ONTHIS : ‘
A CONMECT THE 20—PIN CONNECTOR OF THE ADAPTER CABLE : TABLE
TO THE RECEPTACLE ON THE FRONT OF THE PORTABLE H
TEST SET. S— MINIMUM PA METER READINGS
B, CONNECT YHE ADAPTER CABLE RED *CONTROL™ PLUG TO APPLY POWER TD THE STATION. TEST SET REFERENCE RADIO MiNIMUM
THE CONTROL RECEPTACLE (13) ON THE UNIFIED CHASSIS CHECK FOR 13,5 V DC SUPPLY SELECTOR SWITCH AND TEST SET; METER
INTERCONNECT BOARD, WOLTAGE OM PA TERMIMAL BLOCK. SWITCH SET METER—REV MOUEL READING, uA CIRCHT METERED
C. CONNECT THE ADAPTER CABLE WHITE “METERING” PLUG POSITION SWITCH POSITION :
TO THE PA METERING RECEPTACLE. 1 AORB B/C: E )
1 SETTHE PORTABLE TEST SET SWITCHES AS FOLLOWS: OFF a/ca g PHEDRIVEA DC CURRENT
A SET THE FUNCTIDN SWITCH TO THE XMTR POSITION. KEY THE TRANSMITTER. B/CH £ INOTE 1)
B SET THE METER BWITCH TO THE OFF POSITION, 2 AORB B/cH NOT USED
iy OFF BICEA 3 DAIVER DC CURRENT
€. SET THE ADAPTER CABLE REF SWITCH TO POSITION A. BEED 25
D. SET THE ADAPTER CABLE 1 V—100 mV SWITCH TO THE 5 ACRB o WHEN XMTR IS | VOLTAGE DIFFERENCE
100 mV POSITION. IF THE ADAPTER CABLE HAS NO SUCH OFF 2/C54 KEYED, READING | BETWEEN A+ AND VOLT-
SWITCH. THE UNIT OPERATES AT 100 mV AT ALL TIMES. B/CA4 SHDULI') DE-— AGE AT CONTROLLED
E. SET THE TEST SET SELECTOR SWITCH AS REQUIRED BY THE : CREASE, BUT BE | STAGE.
PROCEDURE. TRANSMITTER AT LEAST 5uA.
PUT OUT RATED

4. USING BUILT-IN STAFION METERING, CONNECT THE “CONTROL"
PLUG TO THE CONTHPL RECEPTACLE {J3}) ON THE UNIFIED
CHASSIS INTERCONNECT BOARD. ALSO, CONNECT THE METER—
ING PLUG TO THE PA METERING RECEPTACLE.

&  AEMOVE THE POWER CONTAOL BOARD SHIELD AND TURN THE
DRIVE LIMIT CONTROL TO MINIMUM {FULLY COUNTERCLOCK— W POWER OUTPUT
WISE).

NOTES:

1 - j
POWER 1. OPEN METERING RESISTOR WILL CAUSE METER TO PIN AT MAXIMUM,

NO

NO POWER DUTPUT

& BESURE ALL AC—OPQRATED TEST EQUIPMENT IS ISOLATED FROM
AC LINE GROUND.

ISOLATE CAUSE OF tMPROPER
A+ BUS VOLTAGE, CHECK
DIODE CR510 {75 W 450—470 MHz
MODEL ONLY} FOR PROPER -+ NG
VOLTAGE DROP OF 0.8—-1.0 vOLT
OR CHECK THE DIODE FORWARD
AND REVERSE CONTINUITY
WITH OHMMETER.

IS A+
PRESENT
AT ALL TRANSISTOR
CCLLECTORS EXCEPT FOR
THE CONTROLLED

STAGE WHICH 1§ AT
LEAST 12 VOLTS?

EACH TIME THE POWER SET CONYROL IS ADJUSTED, THE THANS—
MITTER MUST 8& DE-KEYED AND AGAIN KEYED S0 THAT THE
POWER CONTROL BOARL COMES OUT OF THE “SHUTBACK™ CON—
DITION. :

i5 THE PA A+ BUS
VOLTAGE BETWEEN

12.0 ANO 1256 ¥V WITH
RESPECT TO A~7

ACJUST THE POWER SET CONTROL
SET THE PQWER SET CON. AGL
YES »| ©ONTHE POWER cONTROL BOARD 7O ABOUT 1/8 TURN FROM TURN POWER SET
SLIGHTLY CLOCKWISE WHILE CONTROL FULLY C.W

WATCHING THE WATTMETER, FULLY CLOCKWISE

3 e TRTTASE PERFORM THE FOLLOWING
RADIO IS
ADJUST THE POWER SET CID THE DOES 0506 ) STEPS BEFORE THE
CAN CONTROL AND DRIVE LIMIT POWER SET CONTROL 15 WITH A VOM MEASUAE MOMENTARILY COLLECTOR VOLTAGE TESTING PROCEDURE iN THE AETHLRNED TO SERVICE:
RATED POWER CONTROL AS DESCRIBED iN ADJUSTMENT AFFECT METER 1 READING COLLECTOR OF Q506 WITH MOMENTARILY INCHEASE TAIPLER/LOW-LEVEL AND 1. REMOVE THE NO POWER
OUTPUT BE KEY THANSMITTER. TO AT LEAST POWER AMPLIFIER SERVICING AT JUMPEA
THE TRANSMITTER ALIGNMENT THE FRANSMITTER AT LEAST 15 un? RESPECT TO KEYED A~ O AT LEA ey PROTECT DEFE
OBTAINED? PROCEDURE. OUTPUT POWER? 1300 my? : FAOM ACROSS €611 ON
. THE POWER CONTROL

BOARD.

2. SET THE POWER SET ARD
DRIVE LIMIT CONTRCLS
AS OESCRIBED IN THE
POWER AMPLIFIER ALIGN
MENT PROCEDURE.

MEASURE ANTENNA NETWORK
TRANSMITTER LEG INSERTION

. LOSS. REFER TQ THE PROCEDURE
i IN FHE ANTENNA

NETWORK SERVICING SECTION

REFER 1) POWER CONTROL
BOARD TROUBLESHOOTING
PROCEDURE

MOVE THE TZST SET WHITE
“METERING” PLUG TO THE

METERING RECEPTACLE ON
THe EXCITER BOARD.

15 THE IS THE
: PATENNA 15 CONNECT THE TRIPLER/LOW~LEVEL LonPLER
: INSERTION LOSS LESS EXCITER AMPLIFIER OUTPLIT TO THE ANTENNA AMPLIFIER OUTPUT TRIPLER/LOW—LEVEL
REPLACE THE ANTENNA THAN 20%? METER 5 NETWORK. REFER TO TRIPLER/LOW- KEY THE TRANSMITIER, AMPLIEIER OK
NETVIORK . HAN 20%? AT LEASTO.BW
REEER TO READING AT LEAST LEVEL AND POWER AMPLIFIER (THRU ANTENNA
TABLE 2. 15 ua? SERVICING TEXT. NETWORK)?
TABLE 2. 1S THE
PECENTAGE OF ATTENUATION TO De TRIPLER/
FOLLOW THE EXCITER TOUCH -UP CHECK THE TRIPLER/LOW—LEVEL LOW—LEVEL
%'s oe's ALIGNMENT PAOCEDURE IN THE AMPLIFIEA FOR LOOSE OR KEY THE TRANSMITTER, ARMPLIFLER OUTPUT
ADJUSTMENT SECTION OF THE SHORTEQ POWER AND SIGNAL AT LEAST 0.8 W
12 27 MANUAL CABLE CONNECTIONS. {THRU ANTENNA
7 o8 ETWORK)?
19 0.8
2t
228
24

PA Troubleshooting Chart

EXCITER OR FIRST STAGE OF DOE S THE GO BACK TO : . - -
TREPLER/LOW_LEVEL AMPLI~ TOUCH -UP ALIGNMENT START ‘ EEPS_\TATE_A Motorola No. EEPS-17435-A
FIER DEFECTIVE. GO TO AAISE THE METER 5 ON

REPLACE TRIPLER/LOW--LEVEL 4/15/79-PHI

AMPLLFIER MODULE

AELADING TO AT LEAST
15 uA?

EXCITER TROUBLESHOOTING THIS CHART
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NO TRANSMITTER
POWER OUTPUT

ADJIST THE POWEH SF1
CONTROL AS DESCRIBED
N ADUSTMENT SECTION
OF MANUAL.

BE SURE THE TEST SET-
P CONFCRAMS TO THE

START TROUBLESHOOTING gg:vi: I)m':ﬁ':'ﬁw
PREREQUISITES ON
THIS CHART,

BRIEFLY
XEY XMTR

FULL TRANSMiTTER
POWER QUTPUT
BUT NO CONTROL

CAN THE POWER

SET CONTROL SET THE
TRANSMITTER TO RATED
POWER QUTPUT?

ADJUST THE DRIVE
LIMIT CONTROL FULLY
COUNTERCLOCKWISE

RE - ADJUST POWER
SET CONTROL.

POWER CONTROL BOARD OK,
AGJUST POWER SET AND DRIVE

LIMIT CONTROLS AS DESCRIBED

CAN THE POWER
SET CONTROL SET THE
TRANSMITTER TO RAYED
FOWER OUTPUT?

IN ADJUSTMENT SECTIGON OF
MANUAL,

MEASURE KEYED A -

Power Control Board Troubleshooting Chart
Motorola No. EEPS-17433-C

4/15/79- PHI
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(PODE-21 wITH RESPECT
TOPA A

BRIEFLY

KEY XMTR

. WITH AN USCILLOSCOPE.
MEASURE THE DC ¥OLTAGE
ACROSS R517. BE SURE THE
SCUPE IS ISOLATED FROM
AC LINE GROUND. .

REPLACE DEFECTIVE
COMPONENT. |

DOES THE VOLTAGE
ACROSS R517 INCREASE
TO AT LEAST BV FOR

AT LEAST 10mS?

DO 0505 AND
ASSOCIATED COMPONENTS
CHECK OK WiTH AN
OHMMETER?

BRIEFLY
KEY XMTR

NO

15 KEYED A
ZERQ WITH RESPECT
PA A- WHEN THE
XMTR IS KEYED?

KEYED A - 1S NOT SWATCHING.
CHECK CONTROL (INFERFACE)
BOARD FOR PROPER
SWITCHING  FUNCTION.

PROBLEM NOT IN POWER
CONTROL BOARD. GD TO
POWER AMPLIFIER
TROUBLESHOOTING CHART
NOTE 2

13 KEYED A--
(PADG-2) ZERO WITH
RESPECT TO PA A- WHEN
XMTR IS KEYED?

MEASURE A+ (P906- 1)
WITH RESPECT le
KEYED A- ;

15 A+ {P90G-11 120
TO 125 V WIiTH RESPECT
TO KEYED A - WHEN XMTR
IS KEYED?

CHECK CONTROL
{INTERFACE| BOARD
FOR PROPER YQLTAGES.

YES

BRIEFLY
KEY XMTR

15 A+ (PO0E) 12.0
TO 125V WITH RESPECT
TOKEYED A-WHEN XMTR
ISKEYED?

CHECK METER POSITION 1
WHILE METERING POWER
CONTROL 80ARD.

BRIEFLY
KEY XMTR

15 THE
TEST SET READING
FOR METER POSITION 1
GREATER THAN ZERQ,

wiTH AN OSCILLOSGOPE,

MEASURE THE VOLYAGE
AT THE BASE OF 0607
WITH RESPECT TO A~

BRIEFLY
KEY XMTR

DISCONNECT POWER
CONTROL WIRE ON
TAAMSMITTER POWER
AMPLIFIER.

NOTE 2

FORWARD POWER DETECTOR
DIODE CR1001 {IN ANTENNA
NETWORK) {E DEFECTIVE OR
POWER CONTROL BOARD
CONNECTION TO ANTENNA
NETWCRK 18 BAD, REFER TO
ANTENNA NETWORK TEETING
PROCECURE.

A+
m!; Y 1nn
ol
10 ms

N,

DOES
THE VOLTAGE AT
G601 BASE DECREASE
MOMENTARILY WHEN
XMTR IS KEYED® SEE
WAVEFORM

MEASURE THE VOLTAGE
AT IC601-6OR -7

BRIEFLY
EY XMTR

IS THE VOLTAGE

IS KEYED?

MEASURE REGULATOR AND
DIVIDER LINE VOLTAGES
REFER TO PDWER CONTROL
BOARD SCHEMATIC

ARE REGULATOR
AND DIVIDER LINE

XMTR 15 KEYED?

AT ICB01 -6 OR - 7 +8.3V
(x0.2 V) WHEN XMTR

VOLTAGES CORRECT WHEN,

CHECK 0602 AND {C601

AND ASSOCIATED
COMPONENTS

AT CB01 1

MEASURE THE VOLTAGE

BRIEFLY

DID XMTR
POWER OUTPUT QECREASE
OR DROP TC Z2ERO?

CHECK Q601 AND

ASSOCIATED
COMPONENTS

MEASURE THE VOLTAGE
AT THE BASE OF Q861
WHILE TURNINE THE
POWER SEY CONTROQL
CLOCKWISE

CHECK 0505 AND ASS0CIATED
COMPONENTS.

CHECK TO SEE iF A+ 1S
SHORTED TO THE COLLECTOR
QF Q508

EEPE—17433--C

THE VOLTAGE

AS THE POWER SET

CLOCKWISE?

AT THE BASE OF OBO1
DECREASE BY 6V OR MORE

CONTROL 1S TURNED

KEY XMTR

NOTES:

18 THE VO TAGE AT
ICB01 1+53V rr0.2 V)
WHEN XN TR IS
KEYED?

MEASURE THE VDLTAGE
AT ICROY 5

CHECK CR&01, CRBOS, CRGDE6,
AT601 AND C613. CHECK
IC601 AND ASSOCIATED
COMPONENTS.

GREATER THAN
VOLTAGE AT IC601 -1,

1S THE VOLTAGE AT
iCE0Y--S WITHIN 01V OF
THE VOLTAGE AT
JCBOY 17

CHECK ICE01 AND ASSOCIATED
COMPONENTS. CHECK FOR
DEFECTIVE CR1001 QR CAR1002
AS DESCRIBED IN ANTENNA
NETWORK TESTING PROCEDURE,

CHECK ICB01 ANC Q603
AND ASS0CIATED
COMPONENTS,

CHECK CRGOT,

LESS THAN VOLTAGE
AT 1G601--1

POWER SET CONTROL NEEDS
ADJUSTMENT OR POWER

SET POT I5 REFECTIVE,
CHECK 1G0T AND
ASSOCIATED COMPONENTS,

TROUBLESHODTING PREREQUISITES

1. THE FIRST READING IS FOR THE
450-470 MHz BAND AND THE SECCND

& FOR 406—420 AND 470-512 MHz BAND.
2. THE POWER AMPLIFIER 1S USED AS THE

DAIVER AMPLIFIER WITH THE BB4RCB
MODEL SERIES.

FOWER CONTROL BOARD METER READINGS

1. CONNECT THE RADIO ANTENNA CONNECTOR TO AN RF WATTMETER
THAT IS TERMINATED |N A 50—OHM RESISTIVE DUMMY LOAD, BE
SURE THE WATTMETER AND DUMMY LOAD ARE RATED FOR UME USE.

2 THEPOWER CONTROL BOARD MUST BE INSTALLED IN A COMPLETE
RADIO FOR TESTING. TO PROVIDE THE NECEESARY 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,

3. USING A TEK-37 ADAPTER CABLE, CONNECT A MOTDRAOLA PORTABLE
TEST SET TO THE RADIO AS FOLLOWS:

A. CONNECT THE 20-PIN CONNECTDR OF THE ADAPTER CABLE TO THE

YT RECEPTACLE ON THE FRONT DF THE TEST SET.
B, CONNECT THE ADAPTER CABLE RED "CONTROL” PLUG TO THE
SELECTOR | REFEREMCE RECEPTACLE ON THE CONTROL (INTERCONNECT) BOARD.
SWITCH AND METER CIRCUIT ALL MODELS 834RCB MOOELS C. CONNECT THE ADAPTER CABLE WHITE “METERING” PLUG AS
POSITION | SWITCH POSITIONS METERED EXCEPT BB4RCB {NOTE 2} NEEDED IN THE TROUBLESHOOTING FROCEDUAE.
1 A~REV FORWARD POWER SEE CALIBRATION LABEL E-25 UA 4,  SET THE TEST SET SWITCHES AS FOLLOWS:
2 A-OFF REFLECTED POWER MAXIMUM READINGS 3-17 UA A SET THE TEST BET FUNCTION SWITCH TO THE XMTR POSITION.
{WITH NORMAL B. SET THE TEST SET METER SWITCH TO THE GFF POSITION.
“EF::‘EJTE[: PU“'ERZ . SET THE TEST SET METER SELECTOR SWITCH AS AEQUIRED BY
1216 UA [C24 & B/CM) THE TROUBLESHOOTING PROCEDURE,
: $4-17 UA (B/CA4) .
1619 UA (B/CEA) D. SET THE ADAPTER CABLE REF SWITCH AS REQUIRED BY THE
1872 LA (B/054) TROUBLESHOOTING PROCEDURE.
E. SET THE ADAPTER CABLE 1 v—100 mV SWITCH TO THE 100 m¥
K B-OFF CONTROL VOLTAGE RANGE 30/26 UA NOTE 1 | 0-30 UA POSITION. IF THE ADAPTER CABLE HAS NO SUCH SWITCH THE
5 B—REV : 2/12 W PA CURRENT | 28/27 Ua NOTE 1 FINAL DRIVER UNIT OPERATES AT 100 m¥ AT ALL TIMES.
(USED IN 2 & 12 W AMPLIFIER CURRENT 5 USING BUILT-IN STATION METERING, CONNECT THE "CONTROL" PLUG
STATIONS ONLY} (RANGE | ONLY) TQ THE CONTROL RECEPTACLE {J3} ON THE UNIFIED CHASSIS INTER—
27 UA TYPICAL CONNECT BOARD, ALSC, CONNECT THE METERING PLUG AS NEEDED

IN THE TROUBILESHDOTING CHART.
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NOTE

Microstrips cannot be ordered as com-
plete kits. Each part must be ordered by
its individual part number. When order-
ing a new microstrip be sure to order new
chip capacitors, including those that are
associated with the rf power transistors;
unless new rf power transistors are
ordered (chip capacitors are included).
Used chip capacitors must not be reused.

Step 1. Remove all transistors as described in the
previous instructions.

Step 2. Remove all external component connections to
the microstrip, including interface connections with
other stages.

Step 3. Remove all remaining ground straps (if any).

Step 4. Lift the microstrip substrate out of the plastic
holder.

Step 5. Place the new microstrip substrate into the
plastic holder. Refer to the Power Amplifier section for
location of the microstrip in the transmitter power
amplifier assembly.

Step 6. Carefully clean all solder build-up off the tran-
sistor leads. Only a very thin layer of solder should re-
main. Check for solder-bridge shorts between transistor
leads.

Step 7. Using silver solder (Motorola Part No.
10-10041A61), install the transistors and their
associated chip capacitors as described in the ‘“‘Power
Transistor Replacement Procedure” paragraph of this
section. BE SURE TO CAREFULLY TIGHTEN THE
TRANSISTOR MOUNTING SCREWS BEFORE
SOLDERING THE TRANSISTOR LEADS TO THE
MICROSTRIP CONDUCTORS.

Step 8. Reconnect all external components to their
proper locations on the microstrip.

6.5 POWER CONTROL BOARD MAINTENANCE

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,
load, or device variations. In order for the
circuitry to operate properly and provide
protection, it is necessary to have adjusted
the power output controls (DRIVE
LIMIT and POWER SET) in accordance
with the Transmitter Alignment Pro-
cedure.

NOTE

The power control board must be install-
ed in a transmitter for testing to provide
the necessary power, ground, and control
connections. For bench testing of a board
that has been removed from the radio set
and replaced by a spare, another radio set
is required as a test fixture for
troubleshooting.

6.5.1 Performance Tests

6.5.1.1 POWER SET Control Test

This control allows the power output of the
transmitter 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 in a position
that exceeds rated power output.

Refer to the PA Power Setting Procedure in
the ‘“Transmitter Alignment’’ portion of the Station
Alignment section of this manual.

Step 1. Key the transmitter.

Step 2. Adjust the POWER SET control until the
rated power output is reached.

IMPORTANT

If the POWER SET control ONLY is
used to reduce the rf power output, for
any non-rf power alignment or
troubleshooting procedure, then ONLY
the POWER SET control requires adjust-
ment to restore the rf power to its rated
level.

Step 3. Unkey the transmitter.

6.5.1.2 Automatic Power Leveling Test

A separate variable dc power supply must be
used to perform this test.

Step 1. Disconnect the 13.6 volt lead at the PA. Con-
nect a 16 volt source in its place. Set the power supply
output to + 13.6 volts.

Step 2. Key the transmitter.

Step 3. Vary the supply voltage from + 13.6 volts to
+16 volts. The transmitter’s power output variation
should be between + 10% and -5%.

Step 4. Unkey the transmitter and reconnect the PA to
the station’s power supply.
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6.6 ANTENNA NETWORK MAINTENANCE

NOTE
Field servicing of the antenna network is
not recommended. If an antenna network
is defective, it must be replaced as a unit.

6.6.1 Performance Tests

6.6.1.1 Transmitter Leg Insertion Loss Measurement

(Repeater and Base Stations)

The transmitter leg insertion loss should be
about 0.8 to 0.9 dB (15-20% power loss). Use the
folowing procedure:

Step 1. Connect a thru-line f wattmeter, a 50-ohm,
non-reactive, dummy load, and adapter cables as shown
in Figure 18.

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 a minimum nuimber of adapters are
used.

Step 2. Key the transmitter and write down the watt-
meter reading.

Step 3. Insert the rf wattmeter between the power
amplifier and the antenna network. Place an N type
through connector in place of the wattmeter between the
antenna network and the dummy load.

Step 4. Key the transmitter and write down the second
wattmeter reading.

Step 5. If the difference between the two wattmeter
readings is greater than 20% of the second wattmeter
reading, rplace the antenna network. Refer to the
‘““Antenna Network Removal and Reinstallation Pro-
cedure’’ paragraph in this section.

6.6.1.2 Attenuator Bypassing
(2-Watt Models Only)

For power amplifier and/or antenna network
troubleshooting, bypass the attenuator (assembly within
the antenna network). The following steps outline the
necessary procedure.

Step 1. Unsolder the coaxial cable from port 2 on the
circulator.

Step 2. Unsolder the coaxial cable from the output of
the attenuator (this cable is also connected to the har-
monic filter).

Step 3. Solder the coaxial cable from the harmonic
filter to port 2 on the circulator. When soldering this
coaxial cable, the shield must be soldered as close to the
center conductor as permissible. Position the cable away
from the circulator.

NOTE
The transmitter leg insertion loss should
be about 1.0 to 1.1 dB (21-23% power
loss). Use the following procedures.

Step 4. Repeat Steps 1 through 4 in the ‘“Transmitter
Log Insertion Loss Measurement’ paragraph in this
section.

Step. 5. If the difference between the two wattmeter
readings is greater than 23% of the second wattmeter
reading, replace the antenna network. Refer to the
Antenna Network Removal and Reinstallation Pro-
cedure in this section.

Step 6. To reassemble the antenna network after
testing, reverse Steps 1 thru 3. Soldering to the at-
tenuator is easier when the antenna network chassis is
removed from heatsink. A layer of Wakefield Thermal
Junction Compound (Motorola No. 11-83166A01) is re-
quired when the chassis is rejoined to the heatsink.

6.6.1.3 Receiver Leg Insertion Loss Measurement
(Base Stations Only)

The antenna network receiver leg insertion loss
should be about 1.2 to 1.3 dB (a voltage loss of

Figure 18.
Transmitter Leg Insertion Loss Test Set-Up

BNC BNC RADIO
MALE FEMALE ANTENNA  TYPE “N* MALE TYPE "N MALE
CONNECTOR  CONNECTOR CONNECTOR  CONNECTOR CONNECTOR
INCLINE
POWER ANTENNA 50.0HM
AMPLIFIER (T Jem = s wari. F DUMMY
DECK N
NETWORX )l METER LOAD
RG 58/U LESS THAN 50-OHM
& INCHES LONG, OR COAXIAL CABLE
AG 8/U LESS THAN
2 FOOT LONG. BEPS—17434-0
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10-15%). Use the following procedure to measure the
receiver leg insertion loss:

Step 1. Connect an rf signal generator to the antenna
network output connector (J1012) through a 6 dB rf
pad.

Step 2. Make a 20 dB quieting sensitivity measure-
ment. Refer to the rf and i-f Board Maintenance
paragraph in the Receiver Maintenance portion of this
section for the test procedure. Write down the measured
20 dB quieting sensitivity.

Step 3. Connect the rf signal generator to the rf input
of the receiver rf and i-f board (J104), at the bottom of
the unified chassis.

Step 4. Make a second 20 dB quieting sensitivity
check. Write down this second 20 dB quieting sensitivity
figure.

Step 5. 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 network. Refer to the ‘‘Antenna Network
Removal and Reinstallation’® procedure paragraph in
this section.

6.6.1.4 Antenna/PA Isolation Measurement
(Repeater & Base Stations)

The antenna network ensures that, should the
antenna load open, the transmitter output power
reflected back to the PA will be reduced by at least
20 dB. Lack of sufficient reflected power attenuation
can damage the power amplifier.

Step 1. Disconnect the 7.5 ampere, in-line, high cur-
rent, A+ fuse (between the power amplifier and the
unified chassis) to prevent transmitter PA operation.

Step 2. Disconnect the transmitter output coaxial
cable from the ANT NETWORK IN receptacle (J1011)
on the antenna network.

Step 3. Disconnect the antenna network output cable
from output receptacle J1012 on the antenna network.

Step 4. Connect an rf signal generator to the output
receptacle, J1012, and an rf voltmeter to the ANT NET-
WORK IN receptacle, J1011.

Step 5. Set the signal generator to the transmitter car-
rier frequency and at maximum output level.

Step 6. Note the rf voltmeter reading. The reading
should be at least 90% lower than the signal generator
output level (20 dB).

Step 7. If the isolation isn’t at least 20 dB, replace the
antenna network. See the ‘‘Antenna Network Removal
and Reinstallation’’ procedure paragraph in this sec-
tion.
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Step 8. . Repeater stations -- proceed to following
Step 9. Base stations -- skip Step 9, and proceed to
““Transmitter Output/Receiver Input
Measurement’’ paragraph in this section.

Step 9. Disconnect the test equipment and reconnect
all previously removed station cables. Be sure to recon-
nect the fuse that was removed in Step 1.

6.6.1.5 Transmitter Output/Receiver Input Isolation
Measurement (Base Stations Only)

The antenna network provides approximately
20 dB of isolation between the transmitter rf output
connector and the receiver input cable (antenna network
output to receiver) with the transmitter unkeyed and the
station antenna connector terminated in a
50- ohm load. When the transmitter is keyed, switching
action in the receiver leg of the network provides
40-t0-50 dB of additional isolation. Perform the follow-
ing procedure to ensure that proper switching action
takes place.

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.

Step 1. Be sure that the 7.5 ampere, A+ fuse (be-
tween the power supply and the unified chassis) is
disconnected to prevent transmitter PA operation.

Step 2. Disconnect the transmitter output coaxial
cable from the ANT NETWORK IN receptacle (J1011)
on the antenna network.

Step 3. Connect an rf signal generator to the antenna
receptacle (J1012) and an rf voltmeter to the antenna
network receptacle (J1013) of the network. (If a
voltmeter is not available, leave the cable connected to
the receiver rf deck and use 20 dB quieting as a measur-
ing reference.)

Step 4. Set the rf signal generator to the receiver fre-
quency 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).

Step 5. Make sure the transmitter is disconnected
from the network. Key the transmitter and check the rf
voltmeter reading.

Step 6. 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, the rf signal
generator level would have to be 1000 times greater than
the normal 20 dB quieting, or approximately 500
microvolts.

Step 7. If the isolation is less than 60 dB, replace the
antenna network. See the removal and reinstallation
procedure (paragraph 6.6.2).

Isolation ‘




Step 8. Disconnect the test equipment. Reconnect the
transmitter output cable to the antenna network.
Reconnect the fuse that was removed in Step 1.

6.6.2 Antenna Network Removal and Reinstallation
Procedure

NOTE
Steps 1 and 2 are performed from the
front of the station.
Step 1. All models, except 2 & 12-watt models:
-- Disconnect the LOW LEVEL AMP OUT and

ANT NETWORK IN connectors from the
unified chassis.

-- Loosen the three captivated shield cover screws
and remove the cover.

-- Loosen the captivated screw that holds the ANT
NETWORK IN receptacle bracket and remove
the receptacle from its mounting bracket.

Step 2. 2 & 12-watt models only:

-- Loosen the two captivated power amplifier
assembly screws on the PA heatsink.

-- Pivot and lift the PA assembly up and off
the pivot bushing and simultaneously
disconnect the following connectors:

* power plug from PA receptacle (J1001) on transmit-
ter interconnect board.

¢ tripler plug from low-level amplifier output receptacle
on tripler/low level amplifier.

¢ PA output plug from antenna network.

The PA assembly is now completely disconnected from
the unified chassis and can be placed to one side while
antenna network removal is completed.

NOTE
The following steps are performed from
the rear of the station.

Step 3. Base stations only -- Disconnect the receiver
output coaxial cable from the antenna network heat-
sink.

Step 4. Disconnect the antenna output coaxial cable
from the antenna network heatsink.

Step 5. Loosen the two captivated antenna network
mouinting screws (on heatsink).

Step 6. Carefully slide the antenna network out of the
unified chassis.

Step 7. To reinstall the antenna network, reverse the
procedure given in Steps 1-6.

7. RECEIVER MAINTENANCE
7.1 GENERAL

The following paragraphs provide maintenance
shop type procedures for the individual receiver circuits
in the station. After preliminary tests have localized the
trouble to the particular area, use these bench tests,
which include measurements with built-in station meter-
ing or a Motorola portable test set, for testing and
troubleshooting.

IMPORTANT

If the POWER SET control ONLY is us-
ed to reduce the rf power output, for any
non-rf power alignment or
troubleshooting procedure, then ONLY
the POWER SET control requires adjust-
ment to restore the rf power to its rated
level.

7.2 RF AND I-F BOARD MAINTENANCE

CAUTION

Do not remove the channel element by ex-
erting force through the hole provided for
access to the channel warp capacitor. Ex-
cessive pressure will damage the
capacitor. A small access hole is provided
adjacent to the one for channel warp ad-
justment. Use a tuning tool (Motorola
Part No. 66-84387C01) to push out ele-
ment.

The following paragraphs provide maintenance
procedures for the receiver rf and i-f board. These pro-
cedures consist of tests which include metering
measurements, testing, and troubleshooting procedures
which include integrated circuit checks.

NOTE

The receiver rf and i-f board must be in-
stalled in a receiver for testing to provide
the necessary power, ground, control and
signal connections. The board should
always be secured in place with all moun-
ting screws for operation and testing to
provide a good rf ground to all stages of
the receiver. The board may be installed
in the station or a “Micor’’ mobile radio
set for testing,.

7.2.1 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 troubleshooting chart in this section
for a procedure to isolate the defective stage.
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7.2.1.2.1 Using the Portable Test Set

Step 1. Set up the station and portable test set or
meter panel as described in paragraphs 7.2.1.1.3 or
7.2.1.1.4,

Step 2. Set the portable test set MULT switch to the
2 V ac position.

Step 3. Set the portable test set FUNCTION SELEC-
TOR switch to position 11 (AUDIO).

Step 4. Set the test set SPKR switch to the LOAD
position and disconnect the station speaker to silence it
during the test, if desired.

Step 5. On “‘Private-Line’’ stations, disable ‘‘PL’’
operation by setting the PL disable switch, (Station
Control Module) to the disable position to the right.

Step 6. Adjust the receiver SQUELCH control fully
counterclockwise (unsquelched).

Step 7. Adjust the receiver VOLUME control so the
test set meter reads 2 V rms.

Step 8. Connect an rf signal generator to the receiver
input connector.

Step 9. Adjust the rf signal generator controls as
follows:

-- Adjust the rf signal generator to produce a CW or
unmodulated signals.

-- Adjust the rf signal generator’s output level to
-- maximum.

-- Adjust the rf signals generator’s output frequency
to the selected channel receive frequency. To ad-
just the signal generator to the proper frequency,
without a frequency counter, adjust the generator

frequency control until test set meter position 4.

reads exactly zero.

Step 10. With the portable test set FUNCTION
SELECTOR switch in meter position 11 (AUDIO),
slowly decrease the rf signal generator output level until
the test set meter reads
0.2 V rms (20 dB down from 2 V rms). Move the por-
table test set MULT switch to the 0.2 V ac¢ position if
necessary.

NOTE
The output frequency of some signal
generators will be “‘pulled’’ when the out-
put level is near maximum. It may be
necessary to reset the generator frequen-
cy, to “zero’”’ meter 4, as the generator
output level is reduced.

Step 11. Note the signal generator output level. If the
receiver rf and i-f board is functioning properly, this
level should be 0.5 uV rms, or less, for a receiver
without an rf preamplifier; or 0.25 uV rms or less, for a
receiver with an rf preamplifier.

7.2.1.2.2 Using Built-In Station Metering

NOTE
This section substitutes a separate ac
voltmeter for the portable test set FUNC-
TION SELECTOR switch position 11,

Step 1. The receiver rf and i-f board must be installed
in a complete receiver for testing. Make sure the rf and
i-f board mounting screws are all secure and that all
connections to the board are properly made.

Step 2. Be sure the receiver shield is in place.

Step 3. Apply ac input power to the station.

Step 4. Unsquelch the receiver by turning the
SQUELCH control fully counterclockwise. A ‘‘Private-
Line’’ station must also be ‘“PL’’ disabled.

Step 5. Set the range switch on an ac voltmeter to the
2 V ac position and connect the voltmeter across the
speaker terminals of the built-in station meter kit. If
desired, substitute an 8-ohm, 15-watt, non-inductive
resistor for the speaker. Adjust the station VOLUME
control for 2 volts as indicated on the voltmeter.

NOTE
The built-in station metering kit in-
corporates a dc¢ voltmeter, not an ac
voltmeter.

Step 6. Connect an rf signal generator to the receiver
input connector.

Step 7. Adjust the rf signal generator controls as
follows:

-- Adjust the rf signal generator to produce a CW
or unmodulated signal.

-- Adjust the rf signal generator output level to
maximum.

-- Adjust the rf signal generator output frequency
to the selected channel receive frequency. To
adjust the rf signal generator to the proper
frequency, without a frequency counter, adjust
the generator frequency control until meter
position 4 reads exactly zero.

Step 8. Slowly decrease the signal generator output
level until the ac voltmeter reads 0.2 V rms. Move the ac
voltmeter range switch to the 0.2 V ac position if
necessary.
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Step 4. Adjust the signal generator for 1.0 mV output,
modulated with a 1000 Hz tone at + 5.0 kHz deviation.

Step 5. Connect an ac voltmeter to pin J903-7 on the
receiver interconnect board.

Step 6. Adjust LINE LEVEL control R203 for 150
mYV rms.

Step 7. Reduce the deviation to + 3.0 kHz.

Step 8. Connect an ac voltmeter across the 8-ohm load
resistor.

Step 9. Adjust the VOLUME control until 9.0 V rms
is read on the ac voltmeter (this represents
10 watts).

Step 10. Measure distortion at 10 watts audio power
output. It should be less than 5%.

7.3.1.2 Squelch Control

7.3.1.2.1 Specifications

Spec 1. The squelch section of the receiver audio and
squelch board shall enable the audio section when an rf
signal level greater than 6 dB noise quieting (one-half
the discriminator output level with no signal input) is
applied to the receiver input, with the SQUELCH con-
trol set at threshold. When the signal is removed from
the station, the audio channel shall become disabled
after approximately 150 milliseconds. When an input
signal greater than that required for approximately
20 dB noise quieting is removed from the receiver input,
the audio channel shall become disabled immediately.

Spec 2. When the SQUELCH control is turned fully
clockwise (tight squelch), an input signal that produces
approximately 20 dB noise quieting shall be required to
enable the audio channel.

Spec 3. The squelch section shall inhibit audio output
when no input signal is received.

Spec 4. In ““Private-Line”’ coded squelch stations, the
squelch section of the receiver audio and squelch board
shall perform as described in the preceding specification
1, while the radio station is *“PL”’ disabled.

Spec 5. In ““PL” operation, the squelch section shall
inhibit audio output when the proper “PL’’ code is not
received, regardless of input signal strength. -

7.3.1.2.2  Procedure for Carrier Squelch Stations
Step 1. Turn the station ON and adjust the
SQUELCH control clockwise, from the full

counterclockwise position until the receiver Just quiets
(squelch threshold).
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Step 2. Measure the resistance of U202-6 and -7 with
reference to ground. Both pins should be less than
1000 ohms.

NOTE

Erroneous resistance measurements will

be obtained if the voltage between the

ohmmeter probes exceeds approximately

5.0 volts dc.
Step 3. Connect a rf signal generator to the receiver
input receptacle and adjust it to the receive frequency.
Modulate the generator output with a 1000 Hz tone at
+ 3.0 kHz deviation.

Step 4. Slowly increase the rf signal generator output,
until the receiver just unsquelches. Remove the modula-
tion from the signal generator. Unsquelching should oc-
cur at a generator output that produces 6 dB noise
quieting, or less.

Step 5. Measure the resistances of U202-6 and -7 with
reference to ground. Pin 6 should be greater than 100k
ohms and pin 7 should be greater than 45k ohms.

Step 6. Increase the rf signal generator output until
approximately 12 dB noise quieting is obtained. Remove
the rf signal from the receiver input, either by turning
the generator OFF, or by using a relay in series with the
generator output. A long “‘squelch tail’’ should occur.
If a calibrated, triggered sweep oscilloscope is available
for measurement, the duration of the “‘squelch tail”’
should be approximately 150 milliseconds, measured at
the speaker terminals.

Step 7. Increase the rf signal generator output to pro-
duce 30 dB noise guieting. Turn the generator OFF, and
note the ‘‘squelch tail”’ duration. It should be no more
than a “‘click”’. The duration should be less than 10
milliseconds.

Step 8. Turn the SQUELCH control fully clockwise
(tight squelch).

Step 9. Adjust the rf signal generator output level un-
til the receiver just unsquelches. Unsquelching should
occur at a generator output that produces approximate-
ly 20 dB noise quieting.

7.3.1.2.3 Procedure for ‘‘Private-Line’”’ Tone-Coded
Stations

Step 1. Disable the ‘“PL” circuitry by placing the
“PL” disable switch (Station Control Module) to th
DISABLE position (to the right). ‘

Step 2. Perform the previously described ‘Carrier
Squelch Station Procedure’’.

Step 3. Return the station to ‘“‘PL’’ operation. On sta-
tions using ‘““AND’’ squelch operation, also turn the
SQUELCH control fully counterclockwise during the
following test.

¢
-




START
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1. THE RECEWER RF & IF BOARD MUST BE INSTALLED IN A COMPLETE RECEIVER PREAEQUISITES SHOWN | ‘
FOR TESTING. BE SURE ALL CIRCUIT BOARD MOUNTING SCREWE ARE BECURE, ON THIS CHART. :
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5, ON “PRIVATE-LINE” RADIOS, DISABLE THE PL DECODER BY SETTING THE PL SWITCH
ON THE STATION CONTROL MODULE TO THE DIBABLE POSITION.
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TEST . PIN | 1c30 16102
ggg-?::m (mﬁg;a. CIRCUIT METERED POINT DESCRIPTION no. | voLTaGE | voLTAGE
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3 15 SECOND OUBLER papag | &8 Y DC CONTINUOUS tWITH REFERENCE 6 7.2 7.2 | Troubleshooting Chart
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STATION CPERATING PARAMETERS

MAINTENANCE LOG SHEET
{ TABLE 1

FREQUENCY RANGE/POWER CUTPUT LEVEL

MODEL
SERIES 406-420 MHz | 450-470 MIez 470-494 MHz (Note 1) 494-512 MHz {Note 1
C24RCB -- 12 W .- -
B/C34RCB 2w 12W 12 W 12 w
B/C44RCE -- Z0W - 20 W 20 W
B/C54RCB 45 W 45 W 40 W 40 W
B/CHARCE 75 W 75 W 60 W 60 W

NOTES:

of system licensed ERP rating.
2. All frequency ranges - power output should be measured at the output of this antenna
network using one foot or less of coaxial cable between the wattmeter and antenna

network output connector.

SERVICING NOTES & HISTORICAL NOTES

1. 470-512 MHz models should be set for indicated power ocutput or less depending

DATE

ITEM (First maintenance problems encountered during servicing,
addition of modifi:cation kits, and other items needed for historical

purposes. }

DATE
WHEN
ITEM TYPICAL FACTORY PLACED 1ST ZND 3RD iTH 5TH 6TH
VALUE TEST IN CHECK CHECK CHECK CHECK CHECK CHECK
(Note 1) SERVICE DATE DATE DATE DATE DATE DATE
Transmitter Output Power See
Table I
Transmitter Deviation:
With 1000 Hz @1 volt modulation #5 kHz
With PL tone-coded modulation 0,.F to 1 kH=z
Receiver 20 dB Quieting Level Less than
(less preampl or 2-wire coupler) 0.5 uVv
Frequency Measurement (Note 2):
T1
T2
T3
T4
R1i
R2
R3
R4 i
Exciter Audio Input Level (XCTR LEVEL): Note 3 ;
Receiver Audio Output Line (LINE OUTPUT): Note 3
Repeater Level, if applicable Note 3
Control Line DC Current Levels and/or
Function Tone Frequencies '
Transmit F1 :
Transmit F2
‘Transmit 3 '
Transmit F4
Disable Receiver PL '
Mute R2 |
Unmute R2
NOTES: !
1. Enter data from factory test tickets provided with the station at time of shipment. I
2. Transmitter frequency stability is 0. G002%. Receiver frequency stability is +0.0002% with AFC, Refer to receiver section for setting and measurement proceidure.
3. Refer to the Installation & Adjustments section of this instruction manual for set up procedure and typical value. 5
STATION METER READINGS (Note 1) ¢
METER TYPICAL FACTORY |DATE WHEN 18T ZND 3RD 4TH 5TH 6TH
CHASEIS SWITCH FUNCTION METER TEST PLACED IN CHECK CHECK CHECK CHECK CHECK CHECK
METERED | POSITION READING {Mate 2) SERVICE DATE DATE DATE RATE DATE DATE
RECEIVER 1 Channel Element Qutput 15 uA
2 Ist Doubler Qutput 15 uA
3 Z2nd Doubler Qutput 15 uA
4 - and 4 Discriminator OQutput 02 uA
5 Limiter Output 10 uh
XCTR 1 "IDCT Audio Output Note 4
2 Channel Element Output 25 uA
3 Tripler Input 38 ua
4 lst Doubler Input 22 uA
5 Exciter Output 25 uA
POW ER 1 15 uA {min)
AMPL 2 Driver Current (75 Watt 6-18 uA
Only)
3 PA Current 24-28
5 l1st Stage Voltage 3-25
POWER 1 Forward Qutput Power 24-50 uA
CONTROL 2 Reflected Power 5-20 uA
5 Control Voltage 3.25 uA
NCOTES:

l. On multiple frequency stations, repeat test for each operational frequency,

2. Enter data from factory test tickets provided with station at time of shipment,

3. Reading should be 1 uA or less. If measurement is not readable, inject an on-channel signal @1.0 mV into the receiver input receptacle.

4. The "IDC" audio should be 2 uA without modulation and 10 uA with 120 mV @1000 Hz modulation applied to the microphone input.
5. See the complete transmitter alignment procedure included in this section of the manual for typical values.

|
A 20 uA typical readii{ug shouid be obtained.

i
b
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TRANSMITTER INTRODUCTION

The station transmitter, illustrated in the following
sections, is shown as a block diagram in Figure 1. The
transmitter incorporates either an integral PA in the 2-,
or 12-watt stations, or a separately racked PA in the 20-,
40/45-, 45-60/75-, or 75-Watt stations.

The transmitter operates in the UHF frequency
band (406-512 MHz) on one of four FCC assigned fre-
quency ranges:

— 406-420 MHz;
— 450-470 MHz;
— 470-494 MHz; and,

Transmitter alignment and maintenance is detailed
under the Station Data Tab, at the front of this manual.
Transmitter cabling is detailed on the Typical Station
Layout diagram (PEPS-28289) under the Station Data
Tab. Transmitter electrical and/or mechanical parts
lists, circuit board details, and parts location
photographs accompany the applicable schematic
diagram in the following sections.

Figure 2 shows connections between the power con-
trol board and other transmitter circuits. These connec-
tions are made via the transmitter interconnect board as

— 494-512 MHz. indicated.
2ND
BANDPASS
FILTER
MIC 1sT Low SIGNAL
~— EXCITER | BANDPASS TRIPLER LEVEL PA RF QUTPUT
AuDiO FILTER AMPL
T
: ANTENNA i CONTROL
CONTROL
| NETWORK BOARD STAGE
| T conroL ri T
i 4 (3R vy
4 L) L____J |
e —— ———— = -———— -T
4 TRANSMITTER INTERCONNECT BOARD N
I
! |
' |
' Y
L o I
o2 (e — — — — — -
UNIFIED CHASSIS INTERCONNECT 8OARD
BEPS-27763-A
Figure 1. Transmitter Block Diagram

@ MOTOROLA INC.

Communications Division

5/1/79 PHI

SeRvice pullications

1301 E. Aigonquin Road. Schaumburg. IL 60196
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TRANSMITTER INTERCONNECT BOARD
TRN6195A (full filtering option)

TLN5645A {repeater station}

TLR5G4TA (hage gtation)

PL-3407-E

Transmitter Shield
{Repeater or Full Filtering)
TLE41B1A (406-420 MHz)
TLE4183A (450-512 MHz)

PL-6435-0

C1 thru 18

cl9
C20 thru 43

C44 thra 50
c90t, 902,
903, 904
G905, 906,
908, 910
C907

C909

c911, 912
c913, 914
C915, 916
C917, 918,919
c920

CR90], 902
CR903

J1000, 1004
J100%
Ji002
J1003

L1, 2,3,4,5,
6,13, 14, 16,
19,20,22,25
L7,8,9,10,
11,12, 15,17,
£18,21,23, 24,
905, 906, 907,
909

21-861219

21-82812H01
21-861219

21-82812H01
21-82372C02

21-82372C04

23-83214C02
23-82783B31

21-82204B06
21-82187B07

23-83214C20

48-82392B12
48-8B2466H13

28-83441F0Q7
28-83441F 00
2B8-83441F04
28-83441F05

24-83977B0}

24-83961B01

CAPACITOR, fixed:

1000 pF +100-0%; 500 V

(SEE NOTES 2, 3)

100 pF £10%; 500 v

1000 pF +100-0%; 500 V

(SEE NOTES 2, 3)

100 pF +10%; 500 V

0.2 uF +80-20%; 25 V [NOTE 2}

0. 05 uF +80-20%; 25 V

15 pF 220%: 20 V
47 pF £20%; 20 V
NQT USED

100 pF +10%; N1500
NOT USED

470 pF +10%; 500 V
10uF £20%; 20 V

DIODE:
silicon
silicon

[NOTE 1}

CONNEGTOR, receptacle:
male, 6 pin, white

male, b pin, red

matle, 5 pin, red

male, 5 pin, white

COIL, rf:
1-1/2 turns (NOTE 3}

3 turns (NOTES 2, 3)

3~139495

26-82875K01
26-82832ZK01

SCREW, tappingr 6-20 % 5/16";
5 used

SHIELD; {TLE4183A)

SHIELD; housing {TLE4181A)

REFER 1O XMTR INTERCONNECT LEGEND:
CONTROL sTAGEI':I[.‘! SCHEMATIC DIAGRAM FOR (O MOUNTING
PARTS LIST INFORMATION o O HEGRY NOTE
Lcoze N JFlaso2
Q5 UF == C921 Ma7o1
Q5UF -—.— PRIMARY SIGNAL FLOW
—f»—  SECONDARY SIGNAL FLOW
CONTROL QUTPUT
TO PA I
. 7 t'} P1002
15 3 2t
DETERAMINES
KMTA 41002 we0!
ouTPUT {NOTE 2} PAD XMTR INTERCONNECT
POWER BOARD
R9O7 . R
12wy 1K AL | P DRIVE LIMIT
MODE b A 5 <
R 420 | race ; N
7T
K 4 n 1
ALL WUF | 1 -
OTHER » 1 4 P8 T4 ! '
]
MODELS o POWER \ {RITEN
p— CONTROL Lo oRS] | ¢ ¢ 4
BOARD i‘
1N FORWARD
b F 4
RI0E '
3 3 . 1
100 ' REFERENCE
CORTRGL PE I e ?
{ON UNIFIED h
CHASSIS INTER- ¢ PO XMTR INTER- !
CONNECT BOARD} CONNECT BOARD )
s REFLECTED
[ b 3
KEYED A~ — 2 « Lr 1
41004 A
RELAY RETUR >
[ W —
£/0 XMTR INTERCONNECT AOARD I
DEPS-2TEN1-A

NOTE & 12 W P, METERING
(FUNCTIDNAL QNLY WiTH
12'W STATIONS).

L901,902, 24.80900A61 choke 0,62 uH (NOTE 2)
903, 904
1.908 24-854314 choke 33 uH
L9190, 911 24-82723H01 choke 1.2 uH
TRANSISTOR: (SEE NOTE 1}
0901 48-869640 type M9640
RESISTOR, fixed: +10%; 1/4 W:
unless otherwise stated
R901 6.124C97 100k
R902, 903, 6-124C73 10k (NOTE 2)
904, 905 '
R906, 907, 6-124C49 1k
911
R908 17-82291B21 100 £5%: 3 W
R909 17-82620B03 0.02 £5%; 3 W
R910 6-124A03 1z +5%
NON-REFERENCED ITEMS
14-82621K01 INSULATOR
3.134169 SCREW, tapping: 4-40 x 1/4"
"Phillips", hex head
3-139495 SCREW, tapping: 4-40 x 5/16"
"Phillips'; 4 used
5-84220B0! GROMMET
14-.83375K01 INSULATOR
42-83629G01 FASTENER, driver; 2 used
1.807758B71 FILTER BRACKET ASSY.
1-80775B75 FILTER BRACKET COVER
NOQTES:
1. Replacement diodes and transistors must be ordered by

Motorota part number oaly for optimum performance.

2. The following items are not used with Mode! TLNS5645A:
Capacitors C9, 10, 11, 17, 18, 19, 34, 35, 36, 42, 43,
44, 902, 903, and 904; Coils 1.9, 10, 11, 23, 24, 25,
902, 903, and 904; Resgistors R903, 904, and 905.

3. The following itemns are not used with Model TLN5647:
Capacitors C1+50; Coils L1-25.

2. Pi0 TKNGBO3, 4A CABLE KIT
PI0014 GOMSISTS OF SIX IN—
DHVIDUAL, FEMALE PUSH-OM
RECEPTACLES CRIMPED
TO THE END OF 51X RE-
SPECTIVE WIRE LEADS
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Figure 1. Exciter Block Diagram
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4. EXCITER MAINTENANCE

NOTE
Exciter board must be installed in
transmitter for testing to provide
necessary power, ground, control and
signal connections. Circuit board should
always be secured in place with all
mounting screws for operation and testing
to provide good rf ground to all stages of
exciter. Exciter should be tested while in-
stalled in the station--usually preferred
method. However, if desired, it can be
bench tested in VHF (132-174 MHz)
‘‘Micor”” mobile radio, except that time-
out timer is inoperative,

4.1 METERING

The exciter is equipped with a metering receptacle
which allows five major test points to be measured. The
output of the exciter is measured on meter position 5.
With the built-in station metering, or by using the por-
table test set connected to the metering receptacles,
readings may be made at each of the major test points in
the circuit. A failure in almost any portion of the exciter
will produce a low or zero meter reading for one or
more of the test points. Improper alignment will also
cause improper meter readings.

NOTE
An isolation network is an antenna net-
work used to isolate ‘“low level’”” power
amplifier output from final power
amplifier input.

4.1.1 Using the Built-In Station Metering

Step 1. The output of the exciter must be terminated
into its normal point, the first bandpass filter. The out-
put of the station, through the isolation network, must
be terminated in a 50 ohm, non-reactive, dummy load
Or an antenna.

Step 2. Plug the metering plug into the exciter meter-
ing receptacle.

Step 3. Turn the station ON.

Step 4. Set the selector switch on the built-in station
metering kit to the EXCITER quadrant, position 1. Key
the transmitter and whistle into the microphone long
enough to observe the meter reading.

Step 5. Set the selector switch to positions 2, 3, 4 and 5
respectively, keying the transmitter and observing the
meter readings for each position (whistling not re-
quired). An analysis of the meter readings to determine
whether each circuit is good or bad follows in the “‘Per-
formance Tests’’ paragraph.

4.1.2 Using the Portable Test Set

To make the measurements using a portable test
set, the portable test set must be connected to the station
as listed in the following procedure.

Step 1. Connect the 20-pin plug of the test set adapter
cable to the test set. When the test set is not in use,
disconnect the 20-pin plug to conserve battery life. The
plug acts as an ON-OFF switch, completing the battery
circuit.

Step 2. Connect the red ““‘control”’ plug of the adapter
cable to the control receptacle on the unified chassis in-
terconnect board. Connect the white ‘‘metering”’ plug
of the adapter cable to the metering receptacle on the ex-
citer circuit board.

Step 3. Set the FUNCTION SELECTOR switch of the
portable test set to the XMTR position.

Step 4. Set the OSCILLATOR and METER RE-
VERSING switch of the test set to the OFF position.

Step 5. Set the 1 V/100 mV switch on the adapter
cable to the 100 mV position (TEK-37). On the later ver-
sion adapter cable (TEK-37A), the switch is omitted and
the unit always operates at 100 mV sensitivity.

Step 6. Set the REF A-B switch on the adapter cable
to position A.

Step 7. The output of the exciter must be terminated
into its normal point, the first bandpass filter. The out-
put of the station, through the antenna isolation, must
be terminated in a 50 ohm, non-reactive, dummy load
or an antenna.

Step 8. Turn the station ON.

Step 9. Connect a microphone to the microphone
receptacle on the portable test set or to the unified
chassis interconnect board.

Step 10. Set the selector switch of the test set to posi-
tion 1. Using the push-to-talk switch on the
microphone, key the transmitter and whistle into the
microphone long enough to observe the metering
reading.

Step 11. Set the selector switch to positions 2, 3, 4, and
5 respectively, keying the transmitter with the XMTR
ON pushbutton on the test set or the push-to-talk switch
on the microphone and observing the meter reading for
each position. An analysis of the meter readings to
determine whether each circuit is good or bad follows in
the ‘“‘Performance Tests’’ paragraph.

Each time maintenance is performed on the ex-
citer, the readings should be compared with the previous
set of readings. Any degradation of performance will
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If meter 5 indication is low, exciter is defective. If meter
5 indication is 15 uA or greater, tripler/low level
amplifier is defective (low power output). Also, check
all rf cable connectors and both bandpass filters.

5.2 TRIPLER/LOW LEVEL AMPLIFIER
REMOVAL & REINSTALLATION

NOTE
All steps performed from front of station.

5.2.1 450-512 MHz Models Only

Step 1. Disconnect coaxial cables (W500, W501 &
W502) connecting ‘“‘low level’”” PA to tripler/low level
amplifier output (J551) and isolation network input
(J1011).

Step 2. Loosen three captivated shield cover screws
and remove shield cover.

Step 3. Loosen captivated screw holding tripler/low
level output receptacle bracket and remove bracket
(with receptacle J551 mounted on bracket).

Step 4. Disconnect tripler/low level amplifier power
plug from receptacle J1003 on transmitter interconnect
board.

Step 5. Loosen four captivated screws holding
tripler/low level amplifier in place.

Step 6. Carefully pull tripler/low level amplifier part
way out and then disconnect its input (P551), connected
to output of Ist bandpass filter (J452). Tripler/low level
amplifier is now completely disconnected.

Step 7. To reinstall tripler/low level amplifier, reverse
procedure given in Steps 1-6.

5.2.2 406-420 MHz Models Only

Step 1. Loosen two captivated assembly screws on
‘“low level’’ PA heat sink.

Step 2. Pivot and lift ‘‘low level’’ PA assembly up and
off pivot bushing and simultaneously disconnect follow-
ing connectors:

® PA power plug from receptacle J1001 on transmitter
interconnect board;

* “‘low level’”’ PA input plug (P501) from tripler/low
level amplifier output receptacle (J551);

e ‘“low level” PA output plug (P502) from isolation
network input (J1011).

“Low level”” PA assembly is now completely discon-
nected from unified chassis. Place it aside.

Step 3. Loosen three captivated screws used to mount
“‘low level”” PA mounting bracket and remove bracket.

Step 4. Disconnect tripler/low level amplifier power
plug from receptacle J1003 on transmitter interconnect
board.

Step 5. Loosen four captivated screws which hold
tripler/low level amplifier in place.

Step 6. Carefully pull tripler/low level amplifier part
way out and then disconnect its input (P551), connected
to output of I1st bandpass filter (J452). Tripler/low level
amplifier is now completely disconnected.

Step 7. To reinstall tripler/low level amplifier, reverse
procedure given in Steps 1-6.
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CHECK POSITION 2
READING

NOTE

CHECK METER READINGS WITH THE
BUILT—IN— STATION METERING.

EXCITER/TRIPLER/LOW LEVEL AMPLIFIER

CHECK POSITION 3 Goob BAD CHECK CHANNEL
READING ELEMENT CIRCUIT
GOOD I BAD *
CHECK POSITION 4 gﬂ}fg:
READING R
AMPLIFIER
GOOD I BAD l
CHECK POSITION 5 TRIPLER OR 1ST DOUBLER
READING STAGE DEFECTIVE
GOOD BAD l
15T OR 2ND
DOUBLER STAGE CHECK L407 & L408
OR OUTPUT COIL POSITIONING PER
AMPLIFIER TUNING COIL TABLE (1) IN
DEFECTIVE TEXT
TYPICAL STAGE CHECKOUT
CHECK QUTPUT FREQ. 1. ISOLATE POINT OF
SIGNAL LOSS WITH
RF VOLTMETER OR
OSCILLOSCOPE.
GOOD BAD
l 2. MEASURE DC
VOLTAGES TO
INJECT 1 VOLT 1000 HZ ADJUST S:ZELSQET';T:
AT D10 A1 MIC JACK. CHANNEL ELEMENT STA:: ¢
CHECK POSITION 1 ON-FREQUENCY AND :
READING. REALIGN EXCITER 3. MAKE RESISTANCE
MEASUREMENTS OF
l BAD COMPONENTS IN
GOOD CIRCUIT WHERE
l ABNORMAL VOLTAGES
ARE FOUND.
CHECK DEVIATION “IDC* STAGES
FOR 5 KHZ DEFECTIVE
{U401, 0401)
GOOD NONE
Low l
OR
INJECT 120 MV HIGH AUDIO AMPL OR
1000 HZ AUDIO AT READJUST “IDC* POT MODULATOR STAGE
MIC JACK DEFECTIVE
[ - ]
ADJUST AUDIO
LEVEL FOR LOW OR CHECK DEVIATION LOW “IDC* OR HYBRID AMPL
£3.0KHZ HIGH FOR £3.0 KHZ STAGE LOW GAIN
GOOD
Exciter Troubleshooting Chart
Motorola No. DEPS-27682-O
EXCITER OK 1/13/81-PHI
DEPS-27682-0

EXCITER TROUBLESHOOTING CHART




TEMPE RATURE COMPEMIATED

FREGQUENCY DETERMINING
CHANNEL ELEMENTS

-30%C To+60"C

{-22°F TO +14G°F) +26°C REFERENCE
1

l

Tz 1 R

1 L

T+

12 3 4 2 3 4 Pz o3 oa t 2 3 4
CONPINUOUSLY #HESERT  TF "".‘“f" Fz?"' ‘i"‘ ”‘t""“f" Faly— fo CHELE. EXCITER I1ST
WHILE AC POWER IS O _ _ oureuT i, METER 4 +9
APPLIFO TO STATION 1 MOMITOR ;+9 v Jaoz-4 +9.6v -8v At BANDPASS
- METER ¢ i l O SCH LEREND  DA/VE MONITOR FILTER
SYMMETRICAL - TLOSAGIA  L-AL10,8 MHZ '
St o J402-1 caz3 lcaza lcaes c426 O > _ $R430 = _T§450 _t:“f“ £C.FTO+ L5V s ca63 TFD 63714
SPLATTER EMITTER 220 TLosF o5 Tro8uF METER 2 a0t WETER 3 Cofeto 1 | |E401 FO9TOLLEY TFD 63734
+9.6v FILTER. FOLLOWER. S4B paig e i e = J402-2 Jaoz-3 +6.2F a3t c442 Laiz | Toowe Towr NOTE 402 J0CHuF TFDE374A
4 . PR BUFFER Lét cass Rid  Towr 2.6uH ! = = EXCITER TFDb375A
3.90F" 18k Ré24 AMPLIFIER TRIPLER 2.6uH 5 = 18T o | | cas4 OUTPUT |[Eapz  KEYED
ey 4y Y M (cLass ¢} can [Lacg] ; | el ) AMPLIFIER b A
l (NOTE 407) T l CH9  Razo ASS fo 1 i | {cLAss ¢) i DOUBLER COUBLER — 555 ARl RE
NOTE 40 J_c-a oe_Lc-uo c4sslc411 J_ua - it : PLIFIER :
cao | . CRAOLICHD O 3.907; 8k CR«)4:§‘Z7 R425 _LCAZQ 4 ce3z] 1 R423_LC435 ato casr {érzglsFEEjR ofo c‘f.nss & | izeo N 07"52 €481 443  OUTPUT
T1oo geeo LoteF f1o0 Fhoe Toeo Toao 35327 Jezo Troe |00s Razi 3 e Towr CA30 3ag 53! 38k Towr Toooiwr fcaso S i c464
= = = = - = - = i =g = T 240H | = = | ==62L 6L =
. FrLr ctloA " R403 g7 /A asor el TR - . C428 MISTH I a i :-’a’gh - J Y __ ! ﬁk ] ﬁ i ath | -nrv 0406 Qa07 1H R437 [ t.o
> 3 pt yeot o M6l A 3.50F <t R426 401 o - sl M333D M9B67 453 g
1.5% o 220F 3.90F lo.1uF €421 paon R423| LMD 27 et i JU40 [C433 R429 Q405 ca38) 1 C444 R432 i R938
ca02 408 L3 " eeet jle- 2.2k |.62mH o L 4o oL Bazd M8534 siL LU TasoL 2340 = W Tzo 4
= €40y et 39uF 18K =+ —J L BOH | Pl e | 13oH]" 16H CR40S
OtF Iom A it = v v < v - v = v w i == = = =3 = = = = = =
. < L abgrs 100 2race it P403-3 P403-10 P403 11 P403-12 PAOR-5 P403-4 P403-6 Jcass |cass caez
1BoK 1o Toowr Jooir GO1UF
. CODE INPUT R404 = = = [isc L - = KEYED A- aboy = NPUT FROM 557
= 39K, RAOS DEVIATION ‘ !(242?. :AETER 3 ST BANOPASS
. 33K (NOTE 408} ADSUST I . FILTER
cae .05y :
m scaos i PRESENT WWEN STATION 102 NOMINALLY
. a0z UF JE ISKEYED : ¢
- PL" TOME THPUT 9 ! (T-G- T CAN REMOVE KEVED 4~ ol 02 ol 4 J— 400 W INPUT
hd A5 CAN  LOSS DF P-7~T) 7o &0 S0 50 OHM)
M AUDIO
-+ L METERING
b KEYED +96v SOCKET DETAIL
DELAYED MEYED A+ i A+ (VIEWED FROM NON-COMPONENT
20403 4 SIDE OF BOARD)
(NOTE 406) - :
9.6V . CODE]  ~pL” COOE IN l ] P403- 2 34y P403-3
4 FROM P902-4l c o] \N|  PRODUCES 0.5 : :
P01 |NOTE EKOM PI02-7 TO 1.0 kHz ¢
408 2201; — [\ DEVIATION P40t P02 : : = = P30z
= o I r, - .
(-2 4 5 19 2 12 & 3 7 EXCITER BOARD TECHNICAL CHARACTERISTICS 9 i 4 8 2 5 5 & ” 8 % T 13 1 19 1
T N T 12 T3 T4 ; T
TO P’ EMCODER WHEN APPLICABLE M TLO54914 M A 3 8w g AP S , TO TRANSMITTER [NTERCONNECT BOARD
FREGUENCY 135— 160.8 MMz (TRIPLED LATER) | _150.8- 171 MHz (TRIPLED LATER] Bt a ¥so mic : NOTES:
NUMBER OF CHANNELS 1704 4 E E‘ £ AUDIO SWGND '
= * " 401 FREOUENEY CALCULATIONS GIVEN IN ACCOMPANYING 404 UNLESS OTHERWISE STATED, VOL TAGES MEASURED
;’;’:’:’i’: FREQUENT 1850 Ktz TECHNICAL CHARACTERISTICS TABLE. NOTE THAT IN RESPECT TD GHASSIS GROUND.
2 OUTPUT OF EXCITER IS 12 f; ANO NOT FINAL CARRIER 405 UNLESS OTHERWISE STATED CAPACITOR VALUES
OSCIL L ATOR FREQUENCY 11145 MH2 FREQUENCY. A FOLLOWING TRIPLER STAGE MUL TIPLIES ARE IN PICOFARADS
FREQUENCY MULTIPLICATION 3 12 TIMES Q‘ EXCITER QUTPUT 70 THE CARRIER FREQUENCY 406 JUSOI REMOVED (N "PRIVATE~LINE \RAQHS
OUTPUT POWER 400 MILLIWATTS (QUT,0F 15T BANDPASS FILTER] START 4062 VOLTAGE MEASURED ACROSS RAJ5. w07 A4OT REMOVED I REMOTE CONTROL STATIONS,
QUTRUT IMPEGANCE 50 OHMS #3. "J"f: é:‘;i‘:;%’;:;‘cﬂi?:;so VOLTMETERS 49, WHEN CODE INPUTS ARE APPLIED ViA PO - 10,
MODULATION TYPE DIRECT FM CHANNEL ELEMENTS f - A405 MUST 8E REMOVED FROM THE CIRCUIT.
DEVIATION 75 kHiz, ADJUSTABLE INSTANTANEOUS DEVIATION LIMITING 409, N "PRIVATE-LINE~ AAQIOS, PI02-5 IS NOT
AUDIO RESPONSE 5 dB/QCTAVE PRE—EMPHASIS 300 TQ 2000 Hz ggn:ﬁcn'o TO THE TRANSMITTER INTERCONNECT
A
AUDID SENSITIVITY 120 MILLIVOLTS +338 FOR 3.0 kHz DEVIATION . . .
- - ) /i EVEL AMPLIFIER "BOX"iS NOT LEGEND
AUDID DISTORTION LG8 THAN Y% AT <3.0 kHz DEVIATION FROM 300 TO J0D0 FE 410 g Aﬁ'ﬁt‘? ILFog.;'.iECTfVE ,‘;_"-:“jgr &f_ i —
. )
POWER REQUIREMENTS REGULATED +8.6 VOLTS DC @ 150 mA +13.6 VOLTS DC @ 100 mA THIS ALSE APPLIES TO THE IST AND 2NG BANDPASS START = CIACUIT THEORY MOST EASILY UNOERSTOQD
METERING FIVE TEST POINTS CRITICAL TO GPERATION AND ALIGNMENT ARE FILTERS, BY BEGINNING AT THIS POINT AND EOLLOWING
ACCESSIBLE AT A METERING RECEPTACLE WHICH PERMITS TESTING SIGNAL FLOW
WiTH AN OPTIONAL BUILT—IN STATION METER, MOTOROLA PORTABLE
TEST SET. OR 0-50 uA MICROAMMETER WiTH 2,000 OHMS INTERNAL D s=  TMEORY OF OPERATION DATA
RESISTANCE. (USE THE BUILT-IN STATION METERING ON THE BEARES MODEL SERIES STATIONS)
FREGQUENCY CALCULATION f,o 121,
Py . = MAINTEMANCE DATA
[ [
faxfe o fy o= - PRIMARY SIGNAL FLOW
3 iz
t, = CARRIER FREQUENCY <3~ = SECONDARY SIGNAL FLOW
I, = OSCILLATOR CRYSTAL FREOUENCY
£, = EXCITER OUTPUT FREQUENGY
Model Complement Model Complement
Assembly Consists of Assembly Consists of
Chassis and Tripler/ Low Level Amplifier 2nd Bandpass Filfer 1st Bandpass Filter
Hardware Kit Note 410 Note 410 Note 410 Exciter Board
Tripler/Low Level Exciter/15t Bandpass
Amplifier TLN368)8 TRNA7TISA TLESIIA TLERIVIA TLEDWB TLEAIYSB TFEGISIA TFE6153A  TFE6IS4A  TFE6ISSA Filter TFD63ITIA  TFDAYTIA  TFDAYMA TFD6ITSA TLDS91A TLDS92A
TLE1601B (406-420 MHZ) X X X TLEI721B (406-420 MHZ) X X
TLE1503B (430-470 MHZ) X X . X TLE1723B (450470 MHZ) X X
TLE16(4B (470-494 MHZ) X x X TLEI724B (470-494 MHZ) X x
TLE16)5B (4%4-5¢2 MHZ) X X X TLE1725B (494-512 MHZ} X X

NQTES

411,

?W&fj‘v“ﬂb '

) frees

s
Gey

TLEB3V08 SERIES
TR RS L OW LEVEL AMP

____ r

I
FREQUENCY |
TRIPI EO !

ivorE 410 |

| siGmaL -

| AMPLIFIED NOMINALLY
—2 W OUTPUT
{50 OHM/

o o

PES2 4

THFE EISOA
SERLES

ZAND BANOFRSS

FRTER

NOTE 410

THE TRIPLER/LOW LEVEL AMPLIFIER “BOX"” {S NOT

REPAIRABLE. {F DEFECTIVE, IT MUST BE REPLACED.
THIS ALSO APPLIES TO THE 1ST AND 2ND BANDPASS
FiLTERS

APPLIED TQ THE FOLLOWING PA STAGE (OR DRIVER
AMPLIFIER OF THE BBARCB MOOEL SERIES} :

EXCITER/1ST BANDPASS FILTER

MODEL TLE1720B SERIES

TRIPLER/LOW LEVEL AMPLIFIER

(AIATES WITH JWOO3 ON
TGN SAITTER [NTERCONVAECT
BO4RD)

551 | ow LEVEL
POWER QUTPUT
NOTE 411

CEPS-17178-B

MODEL TLE1600A SERIES

FUNCTION

Exciter — Produces modulated RF signal in

135-171 MHz range.

1st Bandpass Filter — Attenuates signals outside the
bandpass range.

Tripter/Low Level Amp. — Triples exciter output fre-
quency and amplifies that signal to drive the following
PA.

Motorola No. PEPS-18716-F
{Sheet I of 2}
1/13/81-PHI

EXCITER/1ST BANDPASS FILTER

L =11 1 NI -TTERE Y

A BREBESE & BN v r.



EXCITER/1ST BANDPASS FILTER
MODEL TLE1720B SERIES
TRIPLER/LOW LEVEL AMPLIFIER

MODEL TLE1600A SERIES

Motorola No. PEPS-18716-F
{Sheet 2 of 2}
1/13/81-PHI

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

L =
H =

LEGEND

132-150. 8 MH=
160, 8-174 MHz

TL.D5491A, AV Exciter (132-150, 8 MHz)

TLDMI2A, AV Exciter (150. 8-174 MHz)

REFEREMNCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PL-4122-E

This parts list covers two models of the high band Exciter
RBoard. Where differcnces exist a letter suffix L. or I is
added to the reference symbol to show the applicable unit,

C401
C402
C403
C404
C405
C406
C407, 408
C409, 410
Ca11
c41z2, 413
C414
C415
c4lé, 717
C418 thru 421
c42z
C423
C424, 425, 426
C427
C428
C429
C430L
C430H
C431
C432L
C432H
C433L
C433H
434, 435
C436
C437
C4381L.
C438H
C4391.
C43911
C440L
C440H
C441L
C441H
C442, 443
C444L
C444H
C4451,
C445H
G446
C447

C 4481,
C448H
C449L

C 4498
C450
C451
C452L
C452H
C4531.
C453H
C454
455
C4561L,
C456H
C457
G458
[N
C460
C461L
C461I1
C462, 463
C464

C 465

C 466

21-831125
21-824288B59

8~82905G 11
21-83596E13
21-82428B59
23-84762H08
21-831125
21-82372C03
21-83596E10
21-831125
21-B3596E10

23-84762H08
21-82372C04
21-83596E10
21-82372C04
21-83406D51
21-B2133G06
21-B2428B59
21-844%4B07
21-84494806
21-83406D54
21-84494B16
21-54494B13
21-84494B13
21-84494B46

21-824280Q59
21-83596E13
21-84494BR01
21-84494B24
21-861453

21-~864518

21-852322

21-868681

21-84494B10
21-861601

21-82428B59
21-84493B27
21-84484B24
21-83406D91
21-84494B30
21-82450B0¢6
21-83596E13
21-H43406D92
21-83406D56
21-84493R31
21-84494128
21-83596E15
21-8242BB59
21-83406D93
21-83406D90
21-53406D81
21-H34006D55
21-42450B06
21-83596E13
21-434060090
21-83406D70
21-83406D89
21-83590E13
Jl-34dAeR

21-835%6E10
21-82494307
21-84494106
21-83596E13
21-82355B62
21-B2428B59
21-82610C23

CAPACITOR, fixed: pF 45%;

100 +10%; 300 V

L0l uF +B0-20%; 200 ¥V
NOT USED

.22 uF £10%; 50 V
L.001 uF +10%; 100 V
L0l uF 480-20%; 200 V
3.9 uF £20%; 15 V

100 £10%: 300 V

0.1 uF +80-20%; 256V
220 *20%

100 £10%; 300 V

220 *20%

NOT USED

3,9 uF £20%; 15V
.05 uF t80-20%; 25 V
220 +20%

.05 ul +H80-20%; 25 V
3 10,25 pF

27; 500 V

.01l uF +80-20%; 200 V
150

120

4 £0, 25 pF
330

240

240

180 £3%
NOT USED

,01 uF +80-20%; 200 V
L 001 uF £10%; 100 V
51

39

1.5 210%

1 =10%

62

47

190

130 *3%

.01 uF +80-20%; 200 v
51; 200 V

39

40

34

0.75 +10%

L 001 uF £10%; 100 V

43

L001 uF +10%; 100 v
.01 aF +B0-20%; 200 V
16

1l

20

18

0,75 +10%

001 uF *10%; 100 V
11

8 0.5 pF

10 20,5 pF

.001 uF £10%: 100 V
T4 NED

220 £20%

150

120

,001 uF £10%: 100 v
1.0

.01 uF +80-20%; 200 V
6.8 %, 5%: 200 V

500 V: unless otherwise stated

REFEREMNCE MOTOROLA
SYMBOL PART NO. BESCRIPTION

CAb7 Zi-Baiwrpay 470 £10%

C468 21-82428B28 | . 002 uF *10%; 200 V

C469 21-82187B06 | 560
DIODE: (SEE NOTE)

CR401 48-863030 germanium

CR402, 403 NOT USED

CR404, 405 48-82139G01 | germanium
COIL, rf:

E401 24-84392B06 | 40 turne on #20 ohm resistor

E402L 24-84392B13 | 15 turns on 560 ohm resistor

E402H 24-84392B05 | 9 turns on 560 ohm resistor
CONNECTOR, receptacle:

J401 NOT USED

J402 3-842071301 T contacts
COIL, rf:

1401 24-84389B02 | 18-2/3 turns; coded Black

1.402 24-84389B01 | 18-1/2 turns; coded Yellow

1.403 24-84389B06 | B-2/3 turns; coded Green

1,404 24-84389805 | B-1/2 turns; coded Red

L405, 406 24-B4972A09 1 6~1/2 turns; coded Yellow

1,407, 408 24-B4972A11 | 3-1/2 turns; coded Green

L.409 NOCT USED

1410 24-80900A61 | 0. 52 mH

L4111, 412 24-82835G08 | 2.6 uH; coded Red-Blue-Gold

L413 24-84923C01 | 1-1/2 turns
CONNECTOR, plug:

P401 part of printed circuit board

P402 28-84282D01 | phona

P403, 902 part of printed circuit board
TRANSISTOR: (SEE NOTE)

Q401 48-B69642 NPN; type M9642

0402, 403 NOT USED )

0404 48-869571 PNP; type M957i

0405 48-869534 NFEN; type M9534

£406 4B-869390 NPN; type M9390)

407, 408 48-B69867 NPN; type M9867
RESISTOR, fixed: S%; 1/4 W
unless otherwis¢ stated

R401 6-124A43 560 ohms

R402 6-124453 1.5k

R403 6-124A79 18k

R404 6-124A87 39k

orb-124A89 47k

R405 6-124A85 13k

orb-124A89 47k

R406 6-124A99 1201k

R407 6-124B04 180k

R408 6-124A73 10k

R 409 6-124 A81 22k

R410 18-83083G24 | variable: 25k +70%

R411 thru 418 NOT USED

R419 thru 422 6-124A79 18k

R423 6-124A57 2.2k

R424 6-124 A85 33k

R425 6-124 451 1.2k

R426 6-124A47 820 ohma

R427 NOT USED

R428 6124 A87 319k

R429 6124457 2.2k

R430 6-124A35 270 ohms

R431 6-124 AB9 47k

R432 6-124463 3.9k

R433 NOT USED

R434 6-1244A39 330 chms

R435L 6-124A09 22 ohms

R435H 6-124A15 39 ohme

R436 6-125A05 15; 1/2 W

R437 6-124 A94 B2k

R438 6-124 549 1k

R4397 6124 M40 113

H-390 e l24 A4l 470 chmas
SYMMETRICAL CLIPPER AND
SPLATTER FILTER:

1401 1-80726D74 potted unit

NON-REFERENCED FLEMS

14-861196

26-83379H0L
26-684598A01

26-84558A02

42-84284101
3-139506

55-84300801
30-83794C01

29-84028H01
29-84028H02
29~855943

39-10184410

INSULATOR, transistor;

2 req'd. {used with Q407 &
{408}

HEAT SINK (used with Q408)
SHIELD, coil; 4 req'd, (used
with L3408 thru L408)
SHIELD, coil: 4 req'd, {used
with L3401 thru L404)
RETAINER; 4 req'd.
SCREW, tapping: Phillips
round hd., 4-20 x 5/16"

4 req'd. fused for muunting
Retainers)

HANDLE

CABLE, coaxial; &' req'd.
fused with I°402)
TERMINAL, pin; 19 req'd.
TERMINAL, pin; 12 req'd,
TERMINAL, pin; 16 req'd.
CONTACT, terminal; 10 reqg'd,

C467

NOTE: For optimum performeance, replacement diodes and
transistors must be ordered by Motorola part numbers,

REVISIONS PEPS-18716-FE
CHASSIS AND | REF.

SUFFIX NO. |SYMBOL CHANGE LOCATION
TLD5491A R428 TROM 6-124C8S; 33k PARTS LIST
TLD549%2A TO 6. 124CB7; 39k

R437 FROM 6-124C97;
100k

TO b-124C94; 82k

C466 FROM

,002 uF; +£10%; 500 V
TO 21.82610C23;
6,8 pF; +. 5%; 200 V

21-8242BR28;

R404, ALTERNATE PARTS LIST
405 6-124A89 4Tk +5%;
1/4 W ADDED
R409 FROM 6£-124C88, 27Tk Meter 1
TO 6-124C81, 22k J402-1
R402 FROM 6-124A37; PARTS LIST
330 ohms &
TO 6-124453; 1. 5k SCHEMATIC
U401 FROM 1-B0763B05
TO 1-80726D74
B TR AL 0R TARTS LT
TO ALL 5%
C469 ADD 21-82137B06 PARTS LIST
&
SCHEMATIC

GND

T4 SELECT

T3 SELECT

T2 SELECT

T1 SELECT

SHOWN FROM SOLDER SIDE

MIC AUDIO INPUT

+0,6Y

KEYED At

A=

DELAYED KEYED

FILTERED A*

KEYED A-

GND

SOLDER SIDE
COMPONENT SIDE

+BD-DEPS-16779-0

BD-DEPS~16780-0
OL-DEPS-18717-B






TRANSISTOR
CAP(NOTE 2)

CONTROL/ DRIVER FINAL{L.H) T FINAL{R.H)
PREDRIVER I

A c E | G

1O1O=Q:QPu@=

CONTROL/ DRIVER FINAL(L.H) = FINAL(R.H)
PREDRIVER |

B D F ! H

NOTES:

1. REFER TO CROSS—REFERENCE TABLE FOR
PART NO. OF MICROSTRIP CIRCUITS
ACCORDING TO LOCATION FOR VARIOUS

R

ADIO MODELS.

2. "C" ON TRANSISTOR CAPS INDICATES
PLACEMENT OF COLLECTOR LEAD.

POWER AMPLIFIER MICROSTRIP CROSS REFERENCE TABLE

RADIO FREQUENCY MICROSTRIP
LOCATION MODEL RANGE (MHZ) PART NO.

A B/C34, B84 406—420 1vV80709D52
B/C54/64 406—420 1v80709D51

C24 450-470 1v80709D53

B/C34 450-470 1V80709D53

B/CA44, 54, 64, B84|450-512 180709051

B/C34 470-512 1V80709D52

B B/C34, B84 406—420 1V80769899
B/C54, 64 406—-420 V80769899

C24 450-470 V80775862

B/C34 450-470 1v80775862

B/C44, 54, 64, B84 |450-512 1V80769899

8/C34 470-512 1v80769899

C B/C54, 64 406—-420 1v80754803
B/C44, 64, B84 450-512 1v80739815

B/C54 450-512 1V80739811

D B/CS4 406—420 1v80709D23
B/C64 406-420 1V80709D26

B/C44, B84 450-512 1v80709D22

B/C54 450-512 1V80709D20

B/C64 450--470 1V80709D19

8/C64 470-512 1V80709021

E B8/C64 406—420 1V80709D24
B8/C64 450--470 1v80709D17

B/C64 470-512 1V80709D28

F B8/C64 406—-420 1V80754806
B/Cé4 450-512 1v80739828

G B/C64 406—420 1v80709D25
8/C64 450-470 1V80709D18

B/C64 470-512 1v80709D27

H B/Ce4 406—420 1V80754807
B/C64 450512 1V80739827
CEPS-17436-D

Figure 1. Microstrip Location Diagram &
Cross Reference Table

*
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RF INPUT FREM \wsoy
TRIPLER / LOW
LEVEL AMPLIFIER
MATES WITH J551

PS04

GAIN OF THIS STAGE DETERMINED
8Y CONTROL STAGE Q902 ON
XMTR INTERCONNECT BOARD

| Ly 1]
CONTROLLED STAGE 5w {NOTE S04} PREDRIVER 12w oTE 504) ‘
l S as08 Cose N Qaa7 cs37 asos cs98 R
M3850, _T MIB5 _ e MIT41 ¢591 Wi
=y o777 Los3s —c= »> e 1 ' VL~
36 B aE 56 | 5
! ¢525 @ LSH 152610565 G586 ~L584 = % Laes 1653 1easz T 552 ! | @ ELSZD Jesst lgnme 50 ]gseo__cssa cesa % caee
126|255 1255 f]""é’;go 5.5 ' Tas.s im oo THITE | -. Tess TJass om 255 255 OluF
L OluF Y6 : | [ oF [
| L s T L L T VA L L A | Lt/ R ey, T iy e J
RS41 R542 ;gsm
2 [i+] L5145
o0 o
Ta.m L
}‘LCSZT 4.7yF 4.7uF _HC536
1GCOpF o 1000 -
RSI8 ; RIS
Ve 0.02 .008
Vio
PA MTR 1
POWER CONTROL ‘
1
Py i
-1 v
INOTE 502! | e il )k
il e s
470 470 416
i ———
| m [_ PA METERING M
CIRCUIT BOARD vio
e ::?9 cnc I (SHOWW FROM SOLPER Si0E} PA CURRENT
000 REFERENCE
N § L
= Lol RED &
POWER CONTROL as <z
FROM TB2 OM thoa GRN +10]
UNIFIED CHASSIS = . = N /A
INTERCONNECT BG d!o ph TR 3 BRN Cl]‘
MTR -~ = B
1poo 416
| BLK
RED
<7
3500 il ca
5 _E___ ASCO
9 - +
= EXY
A %] T8I
® POWER TERMINAL
STRIP
t [7 RELATIVE PLACEMENT DETAIL OF FEEOTHRU |

25W
FINAL QUTPUT POWER RATING
LOWER DUE T8 CABLE/AMYTENNA
NETWORK LOSSES.
{NoTE 504}

‘ S SERIES) - MATES WITH J1011.

L. CAPACITORS ORN RIGHT END BRACKET,

EEPS~17181-8

- 20-WATT POWER AMPLIFIER

MODEL TLE1690A SERIES

2
RF QUTPUT TO ANTENNA NETWORK (CR TO
1S0LATTION WMETWORK 1N THE BB4RCB MODEL

FUNCTION

Provides final transmitter output power amplification.

NOTES:

501.  UNLESS OTHEAWISE STATFD, CAPACITOR

VALUES ARE IN PICOFARADS.

VOLTAGE DEPENDENT ON FINAL OUTPUT

POWER, ERP, OR CONI;'HOLLED STAGE

GAIN. 470-512 MHz: FREQUENCY RANGE
STATIONS MAVE A HIOHER NOMINAL VOLTAGE
SOME COMPONENT VALUES VARY AS NOTED

N PARTS LIST, H

TYPIAL POWER LEVELS PURING NORMAL DPERATION

TLE 1653A TLE 165944
(450 -<470MHZ ) | (470 -F1ZMKT)
16 ¢ NOT USED

T COMPONENT
552

LEGEND

D « THEGRY GF OPERATION
oAaTA,

PARTS LISTS SHOWNON BACK

e = PRIMARY: SIGNAL FLOW
i

68P81042E17-A
i 1/13/81-PHI

20 WATT POWER AMPLIFIER



i

REFERENCE
SYMBOL

MOTOROLA
PART NG

DESCRIPTION

TLEB313A 20 W Microstripand
Heatsink Kit {450-512 MHz},

PL-3431-D

REFERENCE
5¥YMBOL

MOTORCLA
PART NO.

DESCRIPTION

TKN6767A Metering and Cable

Kit FL-3430-B

£533 L5615
C&E3, C554
L520 (HIDDEN)

c530 R518 €538 C587 R519

RE42 L514

c597

527

561
{H!DDEN}

592

co86,
C585
{HIDDEN}

C543

Cs44

Q506
(HIDDEN)

C590

. % 0508
c529 L5613 X Ay tHIDDEN)
cE34, CB61, CB52
C531, €532 C535 C589  (HIDDEN)

C584 Q507

C598

C580

C1,62,C3,
Cd,C5

Z503

FBEPS-2B054--0
iTe@2)

C525

C526

C529, 531,
532,534, 535,
551, 552, 553,
554, 585, 586
C530, 533 544

21-84547A05
21-840713
21-84736E10

23-82783B11

CAPACITOR, fixed: pF +20%;
50 ¥; unless otherwise stated
.01 uF

120; 500 v

25,5 %54,

4.7 uF; 35V

CAPACITOR, fixed:

C1 thru 5 21-8B21474 470 pF +20%; 500 V
co, 7 21-842118B03 3500 pF; 250
C8,9,10,527, [21-861219 1000 pF; 500 V; coded RED
536,543
CONNECTOR, receptacle:
J1 3-84Z207B01 fermale: 7 cantact
CONNECTOR, plug:
P501, 502 28-84967D01 male BNC type
RESISTOR, fixed:
RZ 6124312 390k +10%; 1/4 W
R518 17-82620B03 .02 5% 3 W
/519 6-84605E01 meter shunt; . 008 +1%
TERMINAL BOARD
TB1 Bl-50378 2 screw harrier type
CABLE, ASSEMBLY, RF:
w501 1-80775B41 includes: 30-84173E01 CABLE,
coaxial, 12" long and P501
w502 1-80775B42 includes: 30-84173E01 CABLE
coaxial, 15"long and P502
NON-REFERENCED IT EMS
[16-83960B01 FERRITE CORE; 9 req'd,
p2-10217A02 STRAP, cable harness; 2 req'd,
£3-82253C07 BUSEING; 2 req'd.
£ 5-82737K01 COVER, end cap
7-84475E01 BUS BAR; 3 used
[4.84548A01 INSULATOR, washer; 2 req'd.
2 -38764 CLAMP, cable; 2 used
2-131865 NUT, 1/4-2Bx 3/8 x 3/732';
2 uged
3~129448 SCREW, tapping; 10-32 x 5/8';
2 used
3-184184 SCREW, tapping; 4-40 x 5/14';
2 used
4-7658 LOCKWASHER #10 internal;
2 uded
4-7670 LOCKWASHER #1/4 internal;
2 used
29.5223 LUG, solderxr; 2 used
29-847854 LUG, tongue
14-84494E01 BUS BAR
14-84937E0] INSULATOR, bus
L] ]
revisions
MODEL AND REF.
SUFFIX NO. SYMBOL CHANGE LOCATION
TKNG767A - DELETE: 14-82975K01, PARTS UIST
INSULATOR

C537 21-84736E32 56 £5%
CBE0 21-83422F0} .01 uF
Ch584, 589 8-82905G15: . 015 uF #10%; 100 V
C587, 591 21-848978 190 +3%; 500 V
C540, 21-84736E04 16 x5%,
C592 21-84736E08 L6 £5%; (450-470 only)
C597 21-84873H24 56 +10%
C598 21-84736E31 56 £5%
COIL, rf:
L511,513,520 | 24-83977B02 2-1/2 turns
L.514,515 24-84346A03 090 uH
TRANSISTOR: (SEE NOTE)
Q506 48-869850 NPN;: type M9850
Q507 484869851 NEN; type M9851
Q508 48~869741 NPN; type M9741
: | RESISTOR, fixed:
R541 17-82177B53 { 2 £10%; 5 W
RG542 6-125C01 10 £10%; 1/2 W
FILTER, parasitic suppressor:
Z503 1 ~80740B06 hybrid
NON-REFERENCED IT EMS
: MICROSTRIPS:
1-80739B15 ! ~ input
L-BOTT5B46 | COVER({Driver Ampiifier)
1-80709D22 . 25 W output
1-80709D51 | | driver input 22 W
i-80769B99 driver output 22 W
7-82796K01 BRACKET
7-84406D01 | BRACKET, mounting; 2 req'd,
15-82737K02 | COVER, end cap
26-82653K01 | HEATSINK
30~B3693F0L | CABLE, coaxial; 1/2" long
42-38764 | CLAMP, cable
42.83123F01 RETAINER; 12 req'd.
12-82590M0] HOLDER, substrate; 2 req'd,
42-%4473E01 STRAP, ground {. 775" wide)
42+-84473E02 STRAP, ground (. 385" wide)
2 req'd.
42~84473E03 STRAP, ground (. 250" wide)
76-84069B01: FERRITE BEAD; 6 req'd.
64.84659E01 | SUBSTRATE; 4 req'd.
2-135435 NUT: 1/4 =20 x 7/16 % 5/36';
| | 6 reg'd.
3-114406 SCREW, captive: 4-40 x 5/16"';
6 req'd.
3-125468 SCREW, captive: 1/4.20 x 1";
6 reqg'd.
3-134169 SCREW, tapping; 4-40 x /4"
3.134186 SCREW, tapping: 6-32 x 5/16'";
10 req'd,
3-138946 SCREW, tapping; 6-32 x 3/8";
2 req'd.
4-7666 LOCKWASHER, #6 external;
2 reg'd.
4-T678 LOCKWASHER; 1/4" external;
6 req'd,
T4-119952 FCORM, coil
NOTE:

For optimum performances, repidcement transistors nwst be
ordered by Motorola part number.




S ]
: - FINAL AMPLIFIER

| e E 40/45 WATT POWER AMPLIFIER
PARTS LIST PARTS LIST ‘ }
|

I 48W 470 -52 Milz
——— — — —— s —— — ——— ——— e ——— — FINAL DUTPUT POWER EATING LOWER i
: ] Beual Bt | MODEL TLE1703A
REFERENCE MOTOROLA | | Merwoezosses, (450-5 12 MHZ)
REFERENCE | MOTOROLA DESCRIPTION 1 : L ] h
DESCRIPTION SYMBOL PART NO. ' i r
SYMBOL PART NO. GAIN OF THIS STAGE DETERMINED
| 8Y CONTROL STAGE Q82 ON i ‘ Q508
4 { XMTR INTERCONNECT BDARD [ Mo755 |
TKNb76TA Metering and Cabie Kit PL-3430-4 15W ¢ |is20
TLEB323A Micrastrip and Heatsink Kit PL-3429-A g p——— ’ < (NOTE 505) 1 1 sst |essz 553 _|essa I
) : | p—y ey
CAPACITOR, fixed: Cl thru 5 21-821474 170 pF £20%, 500 v CONTROLLED smG:W(NOTE o5 PREDRIVER _ > i Tzﬁs ]‘z;_s 255 iss
5 21.84547A05 | 01 uF £20%; 56 v ce.7 21-84Z11B03  § 2500 pF; 250 wsol | 087 L ™ €529 gsor v } csar I | c598 { P50Z
- « » - e —— - - .
cs2 . C8.9. 10,527, |21-861219 1000 pF: 500 V; coded RED RF INFUT FROM 7 oy~ et // - ‘ €535 T e - Cozzz 7 Al > RF OUTPUT ToO
csz6 21-840713 120 pF 45%; 500 V 536, 643 TRIPLER [ Low  psgy | s L ; 255 J_ Tos.s s | 56RF ANTENNA NETWORK
Cs529,531, 21.84736E10 | 25.5 pF 25%; 50 V LEVEL AMPL cs2s L5 _ics8s [g586 L53 _JES3 €532 cs3a | €587 | Tegz Y 2504 = (MATES WITH Tiol)
Tas, “ess T -
532.5:;.222, CONNECTOR, receptacle: i 2oL vy s 255 130 | NOTE | r 1
2:; :55' 3 1 9 -84207T301 fernale: 7 contact -0ty 120[] ! T I ! — |
v ' E k3 vl e '
54, 555, 556 o A A A, | s | | sz !
» 228, 283, CONNECTOR, plug: 10 !
586 P501, 502 24-84967D0!  |male BNC type ——— e e e L _J L {1 i
€530,533,544 23-82783B11 | 4.7 uF £20%; 35 v iz wsaz o2 |
. 3 l
C537 21-84736E31 | 56 pF 5% S0 v RESISTOR. fixed: i o 9509 { FUNCTION
C560 21-83422F01 | . C1 uF #20%; 50 V SEeem T R ‘ g T,/ MO75 [ PA MODEL TABLE
C584 8-82905G15 015 uF *10%; 100 ¥ , WICROSTRIP AND . . ; ip s
c587 21-848973 150 pF 3% 500 V Re -124D12 390k £10%; 1/4 W [ esss) 32 fesse 16557 |c558 €880 HEAT SINK KIT Provides final transmitter output power amplification.
. R518 17-82620B03  |.02 £5%: 3 W £530 €533 T 0 T T o TKNGTETA
C590,592 21-84736E08 | 16 pE £5%: 50 V i e 255 255 Zs5 255 OluF
' N P o R519 5-84605F01 meter shunt; . 008 +1% Ra.7uF gTuF METERING
-2 LA = 1. il W =iy
C597 21-84873E26 | 56 x10%; 50 v jesz? J(cs3s | ‘ e rLeaZaa
c598 21-84736E31 | 56 259 50 Vv . ) H&ooer 000 77 7 e 7 s A PA ASSEMBLY CABLE KiT
COIL. ot TERMINAL BOARD
513 24-83977B02 | Thoke: 2-1/2 turns TR 31-50378 2 screw barrier type L-_——-—_——M*mm——————ww S S
L511,513, - choke: £- CABLE, ASSEMBLY, RF: YEL . g 17034 OW) [470-512 Mt X x
520,521 : ; 0.0% LETTOIA (o) (as0—430 Mitz)
w501 1-80775B41 includes: 30-84173E01 CABLE, - L515 NOTE 503]
1,612,514 ,519 24-84346403 choke: . 090 uH coaxial, 12" long and P301
TRANSISTOR: (SEE ROTE) w502 1-80775B42 includes: 20-84173E01 CABLE
Q506 48-869850 NPN; type M9850 coaxial, 15"1long and P502 coad U
Q507 48-869851 NPN; type M9851 - i . i ‘
HON-REFERENCE :
0508, 509 48-863755 NPN;: type M9755 ON-REFERENCED ITLMS 4R 35y cnas
Al
43 1 TE CORE: 9 reqrd, I\ fGe0pF
assron, . e e o _eaure s
- Ci/2 - , 32 req'd.
R523,524,542 6-125C01 10 10%; 1/2 W 5 82253007 |RUSEING, 2 reqid, Rsls
b5 -82737K 01 “OVER, end ¢
FILTER, parasitic suppressor: - 844751;31 ;S;;Aana u?;; PA A+ BUS
2503, 504 1-B0740B06 | hybrid [4-84548A401  [INSULATOR, washer: 2 req'd. PA A- BUS
. i 4-82975K01 INSULATOR, terminal strig .
NON-REF ERENCED ITEMS 4238764 CLAMP, cable; 2 used PA MTR_ 1 o
. 2-131865 |, 1/4-28 x 3/8 x 3/32'
1-80739B11 | MICROSTRIP; 45-52 Watt{input) 13 i”i;fe'd” x 3/8x 3/ - PWR_ CONTROL [Hw B cuRReNT
. L521 ' ' : (=)
;-gg;‘gz}?;? g{}l{i%?{SETTRIP. 45 Watt(output) 3.129468 SCREW, tapping; 10-32 x 5/8"; R518 1514 €538 €537 €533 c587 €564 AB23 LIS A o & o' os Py Ive REFERENCE
- . 2 used ceez N\ C53a, \ 551,C562 555, C856 ‘ Futl v " e e NGTES:
- H
7-64406D01 BRACKET, mounting 3184184 SCREW, tapping; 4-40 x 5/16"; 530 535 Y\ RS2 L620 FHIDDEN) fcsaz /iHiDDen) /R518 (HIDDEN) ‘ (aTe 502 | s ==f ‘
16-82737K02 COVER, end cap 2 used . 470 470 470 501 UNLESS OTHERWISE STATED, CAPACITOR
- 1 TSINK . . . N, s S i VALUES ARE IN PICOFARADS.
22-2322?(0 EIE:MP cable 4-7658 LOCKWASHER #10 internal; NN A [] I [ PA METERING { 502 .VOLTAGE DEPENDENT ON FINAL OUTPUT
> - : Ed P
42-83123F 01§ RETAINER: 12 req'd. 4-7670 i(;:::iswasrarr{ #1/4 intsrnal tibnen . - NP e CIRCUIT BOARD i oA o512 e STAT RS A
- o 3 s Nk : 3 2
42-B4470E01 HOLDER, substrate: 2 reg'd. pocK . interna (HIDDEN} ., 7 s ! (sHOWN FROM SOLDER 51DE) | H/GHER NOMINAL VDL TAGE
42-84473F01 STRAP, ground; 2 req'd. 20-5223 LUG. solder: 2 used MTR + = o i 3 ONE P4 1S "POWER SET™ T0 45 W THE
42-84473E02 STRAP, ground; 2 req'd. 29847854 LUG’ 10n’ue. c527 - 1000 | R | Oz-:,:ﬁ T(me, REFER TO TRANSMITTER
42-84473E03 STRAP, ground; 2 req'd, » B § 770 w’_ ALIGNMENT PROCEQURE FOR DETAILS.
; \ 12-84494E01 | BUS BAR — L e N/A
64-B4659E01 | SUBSTRATE; 2 req'd. . [ 1 = 505, RF POWERLEVELS ARE TYPICAL UNDER
14-84937E01 | INSULATOR, bus - IS ié 7 R
{HiDDEN} | I | 508, ' ]
NOTE: | | COMPONENT | 450-470 | 470-512 =
Fer optimum performance, diodes, transistors, and gggg | 4 3 2 Ii |J| ‘ MHZ | MM '_o_
integrated circuits must be ordered by Motorala part numbers. {HIDDEN) L ] | c592 15pF NOT USED T
RZ —_ o
L512 - POWER CONTROL 390K ce E
FROM TB2 ON 8 470 =
1000 GRN L
UNIFIED cHASSIS Jeee., | = = /A z
L5111 INTERCONNECT BD - - o o §
J57° gen BRN A L b
MTR — =t + == = =
520 feoo e S
RED b
'y]
c584 _TE‘* A
BLK g
Q506 7 —
3500 L4
cB (co o
c590 @® L 3500 z
c? S EEPS-{71682-C LIGEND *
® O & et
0507 cio D = THEGRY OF OPERATION
O] POWER TERMINAL BaTA ) )
o ; | STRIF 68P81042E18-0
CHil, 524 CERT, | | e < PRIMARY SIGNAL FLOW
C554 Q508 558 CB98  CS60 FBEPS - 280650 I——J :
{HIDDEN) [HIDDEN) {H!DDEN) 1492} T

5/10/79-PHI

[ RELATIVE PLACEMENT DETAIL OF FEEDTHRY |
| CAPACITORS ON RIGHT END BRACKET.

ARIEAWATT DAWELR AMPILIEIER



45-WATT POWER AMPLIFIER

MODEL TLE1701A
(406-420 MHz2)

2503

| | FINAL AMPLIFIER
|

o
|
|

f r - ; 55W OUT WITH 45W STATION—
: I {FINAL QUTPUT POWER RATING
T T T T e e e e e e ‘ !mwsgouemc.nm:/mrmm
[ | NETWORK LOSSES.)
[ : A (NOTE 504)
I gﬁw GF J;mssimsieogzrsgrwzi ‘ 55W RF outPUT }
COWTROL STA xMTR G508 ;
| By CONTROL STAGE G \ | — e TO ANTENNA NETWORK (MATES WITH J1011) ‘
\ F ‘ | Z esst  lesss lesss Jessr |cses
| CONTROLLED STAGE PREDRIVER ;sw/nvore 504) | ! Tess Tess 255 |255 |0 R”’
WEo 1 a506 SWNOTE 504) Q507 537 : cse9 ___I_MPE'OZ
597 cs29 o o | ok
RF iNFUT FROM (= -y L —ci ", i} ’ “985‘® essz | |cs3sg i ‘-_.I > | = 7w B A 22k - S
TRIPLER /LOW psot 56 255 T “Tess 56 ‘ |
LEVEL AMPL cazs @ Lf’“;ffsg‘é%?::%?: % Lotz €53 :_.223;2 ] ’ Ags3a | feser e l 42—
: - i 255 190 ;
LT"‘“FL ool | | | e | | vores  FUNCTION
T 7 T 0 777, B e ‘ : Rs23 | | SO UNCESS OTHERWISE SPECIFIED, CAPACITOR VALUES des final _ N
: ARE IN PICOFARADS. Provides final transmitter output power amplification.
R e e . e e e e e e s e e e e e e e o —‘— —_—— T e e e e — e ! L“ B ""'J 502 VOLTAGE DEPENOENT ON FINAL DUTPUT POWER p p p
%le‘l I OR CONTROLLEOD STAGE GAIN.
. Q509 503 SOME COMPONENT VALUES VARY AS NOTED IN
T 554 H | ’-% M35 PARTS LIST.
] il L5200 €552 [Cs54 _lcsse jcssa | 304 TYPIAL PONER LEVELS DURING MORMAL
E ¢330 €533 , 255 lzss 255 255
c527 "a-TE T4.TF 536 ; }
ress fveos | v AN %
YEL l_ . L N . e J
. §L5c5
RS18 {] p
0.02 csa4 :
4.TyF C543 i
1 i oo RN 1
; R519 i
608 ;
; PA MDDEL TABLE
PA ASSEMBLY METERING AND MICROSTRIE AND
i CABLE KIT HEAT SINK KIT i
«—PA MTR 1 |
. TLEI7DIA (4504 :
J ‘Lcs i/ — (406- 420 Mﬁz}} TRNGTE74 TLEBRR I |
470 £70
! 77 ra wererms —‘—im“g”
i CIRCUIT BOARD
o i (5HOWN FROM SCLDER 5iDE) <3
e 1 o \ PA CURRENT — AN
Tiooo | ‘ REFERENCE o T
1 | L
POWER, cONTROL 8
FROM TBZ aN too e -
UNIFIED CHASSIS —
INTERCGNNECT 8P, [UO PA MTR 3 BRN ¢!
MTR ~ = 2 = =)
T:o00 470
N ==
Or o Taro powek
CONTROL . EEPS-28045-0
>~y : 3500
INOTE 502) = )l ce
@ = 3500
[ LEGEND
o 1_.._J® © | ; PARTS LISTS SHOWN ON BACK
clo . e . - - R J
& oE TERAAC D - pugeroroseusron | 68P81042639-A
STRIP ! 8/15/82- pyy
= PRIMARY SIGMAL FLOW
t [ RELATIVE PLACEMENT DETAIL OF FEEDTHRY | |

L. capaciToRs ON BRACKET J i 3

45 WATT POWER AMPLIFIER
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REFERENCE
S¥YMBeoL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLEB3Z1A 45-Watt Microstrip and Heatsink

PL-6465-0

525
C529, 531, 532
534, 5385, 551,
552, 553, 554,
555, 556, 557,
558, 585, 586

C530, 533, 544
€537

597

c584

G587

G589

€590, 594, 598
592

C593

L3511, 513, 520
L514, 515

Q506
0507
{508, 509

R521
R523, 531
R541

Z503, 504

21-845474A05
21-B4736E10

23-B2783B11
21-84736E31
21-84736H264
8-82905G15
21-848978
21-B4736E31
21-84736E08
21-851846
21-.847088

24-83977B02
24-84346A03

48-869850
48-869851
46-869755

6-125C01
17-82291R40

1.B80740B06

CAPACITOR, fixed:
.01 uF +20%; 50 v
25.5 pF £5%; 50 V

4.7 uF £20%; 35 v

56 pF 45%; 50 v

56 pF £10%; 500 v
015 uF +10%; 100 v
190 pF £3%; 500 Vv
56 pF +5%; 50 v

16 pF *5%; 50 Vv

8 pF +0.25 pF; 500 V
10 pF 4,5 pF; 300 V

COIL, RF:
choke; 2-1/2 turns

choke: , 090 uHg

TRANSISTOR: (SEE NOTE)
NPN; type M9850
NPN; type M9851
NPN; type M9755

RESISTOR, fixed: *10%; 1/2 W;
unless otherwise stated

NOT USED

0

1,5 £5%; 5 W

FILTER, parasitic suppressor:
hybrid

REVISIONS

EEPS-28405-C

NON-REFERE

TNCED ITEMS

1-80709D51
1-80769B99
1-80754B03
1-80709D23
2-135435

3-114406
3-125468
3-134186
3~136138
3-138944

4-7666
4-7678

7-82796K01
7-84406D01
15-82737K02
30-B3693F01
42-82590M01
26-82653K01
42-83123F01
42-84473E01
42-84473E02
+2-84473E03
76-84069B01
15-B2738K01

MICROSTRIP; 22 W input
MICROSTRIP; 22 W output
MICROSTRIP; 45 to 52 W
MICROSTRIP; 45 W

NUT, hex: 1/4-20x 7/16 x 5/32"
6 used

SGREW, captive: 4-40 x 5/16';
8 used

SCREW, captive: I/d-20x1";

6 used

SCREW, tapping: 6-32 x 5/16":
10 used

SCREW, tapping: 6-32 x 3/8':
iZ used

SCREW, tapping; 6-20 x 3/8";
2 used

WASHER, lock: #6 ext.; 2 used
WASHER, lock: #1/4 ext, ;

6 used

BRACKET

BRACKET, mounting; 2 req'd,
COVER, capacitor end
CABLE, coaxial; 2 used
RETAINER, substrate
HEATSINK, power ampl,
RETAINER; 12 req'd,

STRADP, ground; 3 reg'd,
STRAP, ground; 2 req'd,
STRAP, ground; 4 req'd,
FERRITE BEAD; é reg'd,
COVER

NOTE: For optimum per{ormance, dicdes, transisters, and
integrated circuits must be ordered by Motorola part numbers,

CHASSIS AND REF.
SUFFIX NG, SYMBOL CHANGE LOCATION
TLES3Z1A-1 C529 FROM 21-84873H26 [Q506 COLIEC.
SOpF sI0%: w0 oyt e
21-B4734E10 25,5 pF
=5%; 50 V
€337 FHOM 21-34736E06  [QS67 COLLECGA
28 pF #5%; 50 v T TOR
21-84547805 56 pF
+10%; 50 V
CH87 FROM 8-82905C 15
LOIS uF £]10%; 106 V
1C 21-848978
<592 FROM 21-832501
<01 uF 4 60-40%;
250 V T 21-851846
B pF 20,25 pF; 606 v
€506 FROM 48-86%738 CONTROLLED
10 48-B69850 STAGE
C507 FPROM 48-869739 FREDRIVER
1O 48-8469851
521 DELETED: Was Q506 BASE
6-128C27 120 #107;
12w
nady FROM 17-82177853  |GQ506 COLLEG

Z OMMS £10%; 5 W
TO 17-82291B40
1.5 (HMS 57 5 W

TOR

REFERENCE
SYmMBoOL

MOTOROLA
PART NO.

DESCRIPTION

TEN6767A Metering and Cable Kit PL-3430-B
CAPACITOR, fixed:

Cl thrus 21.821474 470 pF £20%; 500 v

Co6, 7 21-84211B03 3500 pF; 250

CB,9,10,527, 21-861219 1000 pF; 500 V; coded RED

536, 543
CONNECTOR, receptacle:

Ji 9 -B4207R01 female; 7 contact
CONNECTOR, plug:

P501, 502 Z28-84967001 n:ale BNC type
RESISTOR, fixed:

Rz 6-1241312 390k 2£10%; 1/4 W

R51IR L 7-82620103 .02 £5%; 3w

/519 6-84605501 meter shant; . 008 1%,
TERMINAL BOARD
SoVNAL DUARD

TB1 31-50378 2 screw barrier type
CABLE, ASSEMBLY, RF:

w501 1-80775B41 includes: 30-84173E01 CABLE,
coaxial, 12" long and P501

w502 1-80775B42 includes: 30.84173E0]1 CABLE
coaxial, 15'"long and P502

HON-REFERENCED ITEME

76-83960B01
H2-10217402
H3.82253C07
[S-82737K 01
p7-B44T5F01
14-84548A01

H2-28764
2w

3.
3.
4-
4.
29-5223

29-847854

14-84494E01
14-84937E01

t31865

129468

184184

7658

7670

FERRITE CORE; 9 req'd.
STRAP, cable harnesgs; 2 reg'd.
BUSHING; 2 req'd.

COVER, ernd cap

BUS BAR; 3 used

INSULATOR, washer: 2 req'd.

CLAMP, cable; 2 used
NUT, 1/4-28 x 3/8 x 3732y

2 uaed

SCREW, tapping; 10-32 x 3/8";

2 ueed

SCREW, tapping; 4-40 x 5/ 16';

2 used

LOCKWASHER #10 internal;

2 used

LOCKWASHER #1/4 internal;

2 used

LUG, solder;

LUG, tongue
BUS BAR

INSULATOR,

2 used

bua
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MOTOROL A
PART NO.

DESCRIPTION

REFERENCE
SYmMBOL

MOTOROLA
PART NO.

DESCRIPTION

TIEATIIA

This parts list covers two models of the Microstrip and Heatsink
Kit. Where differences exist the model number of the applicable

unit is given in the description column.

PAR W Micrasirip and Heatsipk Fit (450470 MHz|
TLE#3344A 60 W Microstrip and Heatsink Kit (470-512 MHz)pl,.3427.F

TKN6T68A Metering and Cable Kit

FL-3428-a

Ch25
C52G
C529, 531,532
534, 535, 551,

652,553, 554,
561,562, 563,
564,,565, 566,
507, 568, 585,
586

C530, 533,
544, 545, 547
C555, 556
C537

C569, 570,
571,572,573,
574,575,576
C578, 579

C584

C587, 588
C589

C590
559,577,598
<h92

<697

L5ll1, 513
L520

L514, 515,514
517

1.521, 522

Q5086
Q507
Q508
509,510,511,
512

Q509, 510,
511,512

R525,527, 528
530,532,535
R541

R542

2503, 506-509

21-84547A05
21-3407113
21-84736 EL0

23.82783B11

23-82133G40
21-84736E31

21-84636E10
21-83422F01

B-82305G15
2]-848978
8-.82905G15
21-84736E08
21.B4736131
21-84736E08
21-84873H26

24-83977B02
24-83977B02
24-84346A03

24-83884G01
48-869850
48~869851
48-869741
48-8699%5

48-869755

6-125C01

17-82177B53
6-125C01

1-80740B06

CAPACITOR, fixed: pF 420%;

50 V; unless otherwise stated
.0l uF

120 +5%, 500 v

25.5 £5%,

4.7 wF; 35 V

3.9 ul; 50MTLES3334 only)
56 + 5%,

25.5 #5%

.01 uF

. 015 uF +10%; 100 Vv
190 3% 500 V

. 015 uF £10%; 100 Vv
16 =59

56 x5%

16 %5%

56 +£10%

COIL, rf;

2-1/2 turns

2-1/2 turns (TLEB8333A only)
. 090 uH

3-1/2 turns; coded RED

TRANSISTOR: (SEENOTE)
NPN; type M9850

NPN; type M9851

NPN; type M974]

NPN; type M9995 (TLE8333A)

NPN: type M9755 (TLEB3344)

RESISTOR, fixed:xl0%;1/2 w:
unless otherwise stated
10 ’

2:5 W
10

FILTER, parasitic suppressor:

Cl thru 3
Ch, 7

Ca, 9,110,527,
530, 543, 546,
548

Ji

P501, 202

R1
R2
RE518
R519
R520

TB1

w501

21-8B21474
21-84211B03
Z1-861219

2-84207B01

28-84967D01

6-124A33
£-124D12
17-82620R03
6-84605 R0
6-84606E01

31-50378

1-80775B41

CAPACITOR, fixed: pF +20%;
SO0 YV unless otherwise stared
470

3500; 250 v

1000 +100-0%,

CONNECTOR, receptacle:

7 contacts

CONNECTOR, plug;
BNC type

RESISTOR, fixed:

220 £5%; 1/4 w

300k £10%: 1/4 W

.02 £5%; 3 W

meter shunt; . 008 +19;
meter shunt; . 004 £1%,

TERMINAL BOARD:
2 screw barrier type

CABLE ASSEMBLY, rf:
includes: 30-84173F 0! CABLE,
coaxial, 12" long and P501

NON-REFERENCED ITEMS

76-83960B01
1-80775B44
30-84173F01

42-10217402
43-82253C07
15-B2737K 01
14-84548A01

4Z-38764

FERRITE BEAD; 5 req'd.
BUS BAR, 75 W

CABLE, coaxial {used with
P501 & P502)

STRAP, cable: 2 req'd,
BUSHING, threaded; 2 req'd,
COVER, end cap
INSULATOR, washer; 2 req'd.

CLAMP, cable

hybrid

NON-REFERENCED ITEMS

26-82653K01
30-83693501
30-83694F01
42-82590M013
76-84069B01
7-82796K01

7-84406D01

15-82737TKOZ
42-83123F01
42~84473E01

42-84473E02

42-84473E03

142-38764

MICROSTRIPS
1-B0739B15 25-37 W input
1-80709D:7 37 W output
1-80709D18 100 W output (TLEB8333A only)
1-80709D 19 106 W output (TLE8333A only}
1-807T39BZ7 75+100 W input
1-80739B28 75-100 W input
1-40709D27 {00 W output (TLEB334A anly}
1-80709D28 100 W output (TLEB334A cnly}
1-80709D5 1 driver input 22 W
1-B0O769B99 driver ocutput 22 W

HEATSINK

CABLE, coaxial; 1/2"long
CABLE, coaxial; 3'long
HOLDER, substrate
FERRITE BEAD; 7 req'd.
BRACKET

BRACKET. mounting: 2 req'd.
COVER, end cap

RETAINER; 12 req'd.

STRAP, ground (. 775" wide)

2 req'd.
STRAP,
4 req'd,
STRAP,
3 reg'd.
CLAMP, cable

ground (, 385" wide)

ground {, 250" wide)

NO’I"E:‘Fpr optimum performance, replacement diodes, and
transistors must be ordered by Motorola part numbers,
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REFERENCE MOTOROLA i
SYMBOL PART NO. DESCRIPTION REFERENCE MOTOROLA GESCRIPTION
SYMBOL PART NO.
TLEB331A 75-Watt Microstrip and Heatsink Kit PL-3509~1%
CAPACITOR, fixed: 30-823693FO§ CABLE, coaxial
c525 21-B4547A05 | .01 uF +20%: 50 V 42-82590M0 RETAINER, substrate
€529, 531, 532, | 21-84736E10 | 25.5 pF £5%; 50 V 26-82653K01 HEATSINK, power ampl.
534, 535, 551 42-B3123F 01 RETAINER; 12 req'd.
552, 553, 554, 42-84473E01 STRAF, ground; 3 req:d.
555, 556, 557, 42-84473E02 STRAP, ground; 2 req'd.
558 585, 586 12-54473E03 STRAP, ground; 4 req'd.
C530, 533, 23.82783B11 4.7 uF £20%; 35 V! 43-84804E01 SPACER, insulator; 2 reg'd.
c44. 547 : 76-84069B01 FERRITE BEAD; 6 req'd.
C545 23-82783B11 | 4.7 uF =20%; 35 Vi 15-82738K01 COVER
21-84736131 56 5%, 50V NOTE:

©o37 DO B3 6 PE i’.;‘f 50 v For optimum performance, diodes, transistors and integrated
©559, 577 e1-84730 ‘,3 ? pE 5 . circuits must be ordered by Motorola part numbers,
C597 21-84736H206 56 pI’ £10%; 500 V i
C561 thru 576 | 21-84736E10 25.5 pF x5%; 50 V
C584 8-82905G15 L0185 uF £10%; 100 \'
CH87 21-848978 190 pE +3%; 500 Vi
Cs89 21-84736E3) 56 pF £5%: 50V :
G590 ,594,598 | 21-84736E08 16 pF £5%; 50 V
C592 21-851846 8 pF +0.25% pF; 500 V
G593 21-847088 10 pF .5 pF 300 ¥V
C594, 595 21-82204B03 6 pF . 5%;: 500 V

L511, 513, 520
L514, 515
L516, 517
L521, 522

05006

0507

0508, 509
510 thru 513

R521

R523, 525,527,
528,530,531,
535

R541

7503, 504
7506, 507, 508,
509

2483577802
24-84346A03
24-84346A03
24-83B84G01

48-869850
18-B69B5!
48-869755
48-869741

6-125C01

17-82291B40

{-80740B06&
1-80740B06

ColL, RF: :

choke; 2-1/2 turns;

choke; .090 ull

choke, , 090 uH

choke; 3-1/2 turns; coded RED,
{TLEB331A only)

TRANSISTOR: (SEE NOTE}
NPN; type M9850
NPN; type M9851
NPN; type M9755
NPN; type M92741

RESISTOR, fixed: +10%; 1/2 W:
unless otherwise stated

NOT USED i

10

1.5 45%; 3 W

FILTER, parasiti¢ suppressor:
hybrid :
hybrid

NON-REFERENCED ITEMS

1-80709D51]
1-80769099
1-80754B03
L-80754B05
1-80709024
1-80754B07
1-80705D25
1-.80709D26
2.135435

3-1437

3- 114406
3- 125468
3-134186
3.136138
3138040
4-T666
4-7678
7-82796K01

7-84400D01
7-84631E01

15-82737TK02

MICROSTRIF; 22 W input
MICROSTRIP; 22 W output
MICRQOSTRIF; 45 to 52 W

MICROSTRIE

MICROSTRIP;
MICROSTRIP;
MICROSTRIF;
MICROSTRIF;

100 W input;
130 W putput;
100 W input
100 W output
52 W eutput

NUT, hex; 1/4-20x 7/16 x
5732 6 used

SCRFEW, machine: 4-40 x 5/8";
2 used

SCREW, captive: 4-40 % 5/16";
14 used

SCREW, captive:
6 used .
SCREW, tapping: 6-32 x 5/16';
10 used

SCREW, tapping: 6-32 x 3/87;
12 used

SCRTW, tapping:
Z used

WASHER, lock; #6 ext.; 2 used
WASHER, lock: #1/4 exff 6 usad
BRACKET

BRACKET, mounting; 2 req'd.
BRACEKET, strain relief
COVER, capacitor end

1/4-20 x 1'

£-00 % 3R
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MOTOROLA INC.

Communications
Sector

1. INTRODUCTION

The power control board operates as a control loop,
which continually monitors the final stages of the
transmitter (via the antenna network) and controls that
output by regulating the A + applied to collector of the
first stage of the power amplifier. The A + is controlled
by control stage Q902, Q601, U601 and associated cir-
cuitry.

2. FUNCTIONAL DESCRIPTION
(Refer to the schematic diagram)

The output of the differential amplifier U601 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 load impedance of the antenna circuitry
provides a good match (low VSWR) to the power
amplifier, a bias voltage is produced by the dc reference
bias circuitry. The bias voltage produced is placed on
the inverting input, pin 1 (also called the reference in-
put), of the differential amplifier.

When the transmitter is keyed, the forward (output)
power from the final stages of the power amplifier is fed
through the antenna 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 network, on the non- in-
verting input (pin 5) of the differential amplifier. The
power set potentiometer is then adjusted,changing the
potential on the non-inverting input. As this voltage
changes, relative to the reference input voltage, the out-
put of the differential amplifier changes, in turn chang-
ing the control transistor collector voltage and therefore
the output of the power amplifier.

Once the power has been set to the proper level, any
change in the output power will be instantly corrected
by the circuitry. If the power increases, the increase

POWER CONTROL BOARD
| MODELS TLN4926A/AV

causes the differential amplifier output voltage to in-
crease, decreasing the output from the dc amplifier, in-
creasing the output from the control stage, which
decreases the gain of the power amplifier until the out-
put returns to the preset level. A decrease in transmitter
power amplifier output causes the reverse action.

Any power reflected back from the antenna circuit
is detected by the reverse power sampling circuit.
Reverse power causes a bias in the antenna network

- which decreases the potential on the reference input of

the differential amplifier. Therefore, increasing levels of
reflected power will cause the transmitter power output
to be decreased to a safe level.

3. MAINTENANCE

Before beginning maintenance of the power control
board, disconnect the cable between the isolation net-
work output (J1012) and the PA input (J901). Connect
a UHF-rated wattmeter between the isolation network
output connector J1012, with a 50 ohm, non-reactive,
dummy load capable of dissipating at least
50 watts.

CAUTION
Failure to observe maintenance
philosophy can result in damage to station
and/or associated test equipment.

The power control board is incorporated in the
transmitter to provide protection for the rf power tran-
sistors under environmental conditions such as voltage,
load variation, and device variations. In order for the
circuitry to operate properly and provide protection, it
is necessary to have adjusted the ‘“‘low level’”’ power
amplifier controls (DRIVE LIMIT and POWER SET)
in accordance with the alignment portion of the ‘‘Low
Level”” Power Amplifiers section (68P81042E28).

NOTE
Power control board must be installed in
transmitter for testing to provide

lechnieol writing refvieer
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necessary power, ground, and control
connections. For bench testing of a
board, which has been removed from
radio set and replaced by spare, another
radio set is required as troubleshooting
test fixture.

3.1 PERFORMANCE TESTS

3.1.1 POWER SET Control Test

This control allows the power output of the
transmitter to be varied from zero (0) power out (with
the control fully counterclockwise) to greater than the
rated output (with the control fully clockwise). Refer to
the power amplifier power set procedure in the align-
ment portion of the ‘““Low Level”” Power Amplifiers
section (68P81042E28).

CAUTION
For proper operation of the protection
circuitry, it is imperative that the POWER
SET control never be left in a position
that exceeds rated power output.

Step 1. Key transmitter.

Step 2. Adjust POWER SET control until rated
power output is reached.

IMPORTANT
If POWER SET control ONLY is used to
adjust rf power output, for any non-rf
power alignment or troubleshooting pro-
cedure, ONLY the POWER SET control
requires adjustment to restore rf power to
rated level.

Step 3. Unkey transmitter.

3.1.2 Automatic Power Leveling Test

A separate, variable dc power supply must be
used to perform this test.

Step 1. Disconnect 13.6 volt lead at PA. Connect a
16 volt source in its place. Set power supply output to
+13.6 volts.

Step 2. Key transmitter.

Step 3. Vary the supply voltage from + 13.6 volts to

+16 volts. The transmitter power output variation
should be between + 10% and -5%.

Step 4. Unkey transmitter and reconnect ‘‘low level’’
PA to the station power supply.

2

3.1.3 DRIVE LIMIT Control Test

This control allows the drive power to the ‘‘low
level” PA from the controlled stage to be limited to a
level sufficient to provide rated performance. Its pur-
pose is to set a limit on the drive power that can be
called for by the automatic power leveling circuitry.
This prevents earlier “‘low level’’ PA stages from being
damaged by overdrive if later stages fail. Depending on
the position of the DRIVE LIMIT control, the max-
imum 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 portion of the ‘“‘Low Level’’ Power
Amplifiers section (68P81042E28).

CAUTION

For proper operation of power leveling
circuitry, the DRIVE LIMIT control must
not be set for any lower power output
than that given in DRIVE LIMIT column
in Table 3 of the alignment portion of the
‘“Low Level”” Power Amplifiers section
(68P81042E28).

In stations 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 stations, little or no effect
will be seen from the DRIVE LIMIT control. If it is not
possible to lower power output with the DRIVE LIMIT
control to the level called for in the alignment pro-
cedure, set the DRIVE LIMIT control fully clockwise,
maximum drive limit (minimum power output).

In some stations the rf drive reserve is not suffi-
cient to require use of the DRIVE LIMIT control. In
these stations, the power output level called for in the
“low level”” PA alignment procedure cannot be ob-
tained. If such a situation is found, set the DRIVE
LIMIT control fully counterclockwise, minimum drive
limit (maximum power output).

3.1.4 ‘“‘No-Power”’ Protect Circuit Test

The ‘‘no-power’” protect circuit prevents the
transmitter ‘‘low level’’ power amplifier from being
operated without being connected to the isolation net-
work. If the forward power detector in the isolation net-
work does not sense more than approximately 7 watts,
the ‘““no-power’’ protect circuit will shut-off the drive to
the ““low level”’ power amplifier stages. This protection
circuit can be made to operate to check its performance
by turning the power output down below 7 watts, using
the POWER SET control. Once the ““no-power’’ pro-
tect circuit operates, the transmitter must be re-keyed to
return drive power, after the original ‘‘no-power’’ con-
dition is corrected.







POWER CONTROL BOARD

MODELS TLN4926A/AV
o [ — V] 7o)
o ¥ ' & o
(M) L Ll () Ll
— — — = =
L [} la) tad ]
Iep: & pa T £ T P10D1
3 ! B [}
POWER CONTROL,TLN4926A-2 AND TLN4926AY -2 CONTROL STAGE | SENSE NOTES.
T e (;-) (=] 1. MOLUNTED ON PLATING SiDE OF
: PAINTED CIRCUIT BOARD. e . ; .
POWER CONTROL BOARD 2. CRG05 AEMOVED IN BB4RCE et ke H
MODEL SERIES STATIONS, i %
VOLTAGE 7 v c 3. ALL MEASUREMENTS TAKEN
: WITH AN 11 MEGOHM VTVM.
REGULATOR b
Q602 A 618 Lrsap 4. VOLTAGES MARKED WITH AN FUNCTION
| 3BPF J6FF ASTERISK {*) VARY WITH
Cel7 POWER SET, ORIVE LIMIT AND . . -
A M3570 - ! GAIN OF POWER ANPLIFIER. This board provides regulation of the output power by
. oo .
| d %509 A REDL y—— 2.4V ‘ ) ‘ ‘ I6PF NOMINAL VALUES ARE SHOWN. monitoring the forward output power and heatsink
+12.8Y g }1 I [ RE1 4 RE21 5. THE FOLLOWING CHART DENOTES MODEL temperature by controlling the A+ supply voltage to
Lcsos Lcsce | treas REDS A NOTES e the driver, low level amplifier and doubler. Protection is
N asPr T 3srr cerc S 4Tk ‘ L}’?;25 e T IOAY . also provided by a no power protection circuit should
1 [ n
Roee ety o 1 A - o U5UF R626 100 OHM REPLACED the final be destroyed.
680 4. 7K Cea4 A P : JUMPER AND
4'5 FERRITE
. 0.1UF 72 2 20K S22k BEAD
CONTROL VOLTAGE CRe02 LCROS . NoTE | 144v* -
IBPF b et ol ¥ 5
Y S B2
KEYED a- Ch11
| T 1uF g RBIS AL ce2t
) ; g Reu4 v IK 36PF
12K NOTE 5
RE] +5.5V RE2E c 2
N -
4 390 l 100
CONTROL VOLTAGE lre1s Ce22
3 + ok 36PF
Rb23 s »
. Ce23d +2,89V
CREOE X = RE20
&> J9lr Y.ore07  3ePF - e .
: 106V B.2K
: oo fRe17 LRe1g
CR601 ¥ L k603 s E 2k
10V * T Tk | 1 ~ J+s3v CR50S ]
" - - e L)
TRANSISTOR DETAIL Leest Lcgos E +9.4v 8 . NOTE 2
T 3err T 3¢ +53V CRE0I REOB REGY
n k! JEPF Q601 Mz002 :;\U 2 - - e vr_q_-’%lf( 3 CREDE
K ¥ N
(] M3641 REDE e el
] D.C C607 ’ C608 S 10K DRNTE 610 L ] + fe 13 Lo C619 s
- - =" t LML - - |G C6) ;W\ e g R Y o =0t : LEGEND:
£ pre et I o o AMPLIFIER T, 0sur ; 36PF 7 R&G7 3BPF 1UF ] 3epF 47K (g 3@ BT Sarr 3
Q801 DRIVE LIMIT A DETECTED i f ! - CBLlS o wpy2 pCHIA Ny s PRIMARY SIGNAL FLOW
FRONT BOTTOM BOTTOM VOLTAGE CURRENT REE FORWARD KEYED ‘ i | “sor: POWER IPF S e i A
VIEW VIEW VIEW POWER A A- { l ; iSE T 1
[ perecre 2 % : + . r - (METERING SOCKET DETALL —Er——  SECONDARY SIGNAL FLOW
“‘:éf,‘é;“’ 4 C602 l,cagg l CR12 VIEWED FROM SGLDER
page | I5PF I'—‘BF’F T SIGE OF BOARDY

SHOWN FROM SOLDER SIDE

EEP5-27689-0

SDLOER SIDE

OL-DEPS-9275-F

Motorola No. PEPS-27686-B
8/15/82-UP

POWER CONTROL BOARD



REFERENCE
SYMBOL

MO TOROL A
FART NOQ.

DESCRIFPTION

parts list

TLN4926A /AV Power Control Board

PL-5254-C

Cb60L thru 606
C607
C608, 609, 610
Céll
chl2
Cé6lL3
Cb14 thru 623
céz4
Cb25

CR601
CR&G2
CR603
CR604
CR60S thru 607

21-82610C04
21-82372C04
Z1-82610C04
23-82783B10
21-82610C04
23-83214C04
21-82610C04
8-82905G30

21-82372C04

48-83654H01
48-83696E£04
48-84616A01
48-869777

48-82392B1+6

CAPACITCR, fixed:
36 pF *5%; 200 V

.05 uF +80-20%; 25V
36 pF £5%; 200 V
.1 uF 4#20%; 50V

36 pF £5%; 200 V

1 uF +20%; 15 Vv

36 pF +5%; 200 V

0.1 uF £10%; 50V
.05 uF +80-20%; 25 V
{TLN4925AV only)
DIODE: {SEE NOTE)
eilicon

Zener type; 9.1V
hot-carrier

silicon controlled type M9777
silicon

CR608 48-82392B03 | silicon

CR609 48-82466H18 | silicon
CONNECTOR, receptacle:

Jeol 9-84207B0I female; 7 contact
TRANSISTOR: {SEE NQTE)

Q601 48.869641 PNP; type M93641

Q602 48-869570 NPN; type M9570
RESISTOR, fixed: 210%; 1/4 W;
unlesds otherwise stated

R601 6-124C19 56

R&602 £-124A45 680 +5%

R603 6-124C49 1k

R604 6-124C75 12k

RA05 6-124C89 47k

R&606 6-124CT3 10k

R607 18-83083G20 | var: 50k £30%

R608 6-124C49 1k

R609 18-83083G14 | var: 1k £30%

R610 6-124C6H5 4. Tk

R611 6-124A39 390 5%

R612 6-124A45 680 £5%

R613 6-124C89 4Tk

R6l14 6-124A83 27Tk £5%

R615 6-124C49 1k

R616 6-124G57 2.2k

R617 6-124G 49 1k

R618 6-124C71 8.2k

R619 6-124A89 4Tk £5%

R620 6-124CT71 8. 2k

R621 6-124C85 33k

R622 6-124C81 22k

R623 6-124D12 390k

R624 6.124C81 22k

R625 6-124C91 56k

R626 6-124C25 100{TLN4926AV only)
THERMISTOR:

RT601 6.B867628 195k £10% @ 25°C
INTEGRATED CIRCUIT:
{SEE NOTE)

U601 51~83629M12 | type; M2002

MECHANICAL PARTS

55-84300B03
54.84973E01
T6-84069B01
42-84284B01
1-139506

3-134169
5-84220B01
29-84028Ho1

HANDLE; long

HANDLE; short

FERRITE BEAD; 6 used
RETAINER; 4 used

SCREW, tapping; 4-40 x 5/16";
4 req'd,

SCREW, tapping: 4-40¢ x 1/4"
GROMMET

TERMINAL, maile; 9 used

NOTE: For optimum performance, dicdes, transistors, and
integrated circuits must be ordered by Motorola part
numbers.



ANTENNA NETWORK
MODEL TLE1893B (RPTR STA’S)

START
<

RF FROM PA

ANTENNA NETWORK

NOTE
THE ANTENNA NETWORK

FUNCTION

XMIT A SIGNAL ENTERING PORT 1 OF THE CIRCULATOR
RF LEAVES AT PORT 2 AND A SIGNAL ENTERING PORT

2LEAVES AT PORT 3. IN GENERAL A SIGNAL

ENTERING ANY PORT WILL L EAVE AT AN ADJACENT ATTENUATOR CIRCUITRY IS SHOWN FOR
PORT IN THE DIRECTION OF THE ARROW. ASSEMBLY REFERENCE ONLY. THE UNIT . Lifi
MUST BE REPLACED AS AN A
FORWARD ASSEMBLY. (EXCETT CRION, The antenna network provides the power amplifier
SENSE 2 8 w1001)

stage with a constant, low VSWR, 50-ohm load which is
independent of the transmit antenna. This load is pro-
vided by the circulator.

CIRCULATOR

HARMONIC
FILTER
{LOW PASS)

RF TO XMIT ANT

N
D
=1

The antenna network develops dc voltages, which

wioot Q70 orwaRD oreuT ! are proportional to the forward output power of the PA
- > G008 = and the power reflected back into the PA (reverse
! veu S0 cRioor 1 power). These voltages are then routed to the power
: ;[“W TR { oo Ig_'g“ °}°|,9° — b o n;:m 1 cqntrol bpard whe.re the)f are appliqd to the input of a
L w902 - | 1 I il differential amplifier which determines the amount of
| Terors oo Lecoos Lerora drive supplied to.the control stage. The control stage
: oo oo Teo: Te then sets the gain of the first stage of the power
> f\fmﬁ > amplifier.
| Qﬁu TAGE PROPORTIONAL ZE;;ECTED ;‘:gﬂg'P]F . .
: - J0 REFLECTED FONER = Another fqnctlon qf the antenna network is to at-
] fuw tenuate transmitter carrier harmonics to a level at least
; e 85 dB below the carrier. This is accomplished by a low
oy BLx fuw pass harmonic filter incorporated as part of the antenna
| 5 S network.
PI1000 R oR

PORT 3 IS CONNECTED TO R1001, THIS CIRCUIT ARRANGEMENT
PORVIDES THE TRANSMITTER POWER AMPLIFIER OUTPUT STAGE
WITH A LOW VSWR 50—OHM LOAD INDEPENDENT OF THE CON—
DITION OF THE LOAD CONNECTED 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.

LEGEND:

STA RT CIRCUIT THEORY MOST
EASILY UNDERSTOOD BY
BEGINNING AT THIS POINT
AND FOLLOWING SIGNAL
FLOW.

O THEORY NOTE
' MAINTENANCE NOTE

w— PRIMARY SIGNAL FLOW

—P»——  SECONDARY SIGNAL FLOW

DEPS-~29474-0

PARTS LISTSHOWN ON BACK

68P81044E57-0
1/7/80- PHI



PARTS LIST

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

TLE1893B Antenna Network
450-470 MHz (Repeater [RT)] S

tation)

PL-6808-0

CR1001,1002 | 48-84616A01

NOTE:

Field replacement of component
parts of this unit is not recom-
mended (except for those listed
below). For replacement, or-
der the entire unit. Specify

kit number and frequency
range.

DIODE, hot carrier

TKN6764A Antenna Network Cable

PL-6434-0

P1000 - -

wlio01 1-80775B22

CONNECTOR, plug:

includes:

15-83498F 06 HOUSING, con-
nector, 29-83499F01 CONTACT|
connector; 5 used and
46-84549F 11 PLUG, polarizing

CABLE ASSEMBLY:

includes:

reference items P1000 and
P1012: 42-10217A02 STRAP,
cable; 4 used and miscellaneous
wire leads.




() ANTENNA NETWORK

MODEL TLE1660B SERIES (BASE STA’S)

FUNCTION
START
<>

RF FROM P& RF TO RCVR

The antenna network provides the power amplifier
stage with a constant, low VSWR, 50-ohm load which is
independent of the transmit antenna. This load is pro-

. A SIGNAL ENTERING PORT 1 OF THE CIRCULATOR . .
LEAVES AT PORT 2 AND A SIGNAL ENTERING PORT ANTENNA NETWORK Vlded by the Clrculator
XMIT 2L EAVES AT PORT 3 IN GENERAL A SIGNAL *
RF ENTERING ANY PORT WILL LEAVE AT AN ADJACENT NOTE &
PORT (1N THE DIRECTION OF THE ARHOW: THE ANTENNA NETWORK

CIRCUITRY 1S SHOWN FOR
REFERENCE ONLY. THE

The antenna network develops dc voltages, which

- { } BASE STATION RCv RF UNIT MUST BE REPLACED .
TSENSE sase STaTion CRiCoz B wioon are proportional to the forward output power of the PA

CIRCULATOR

and the power reflected back into the PA (reverse
power). These voltages are then routed to the power
RF TO/FROM ANT control board where they are applied to the input of a
differential amplifier which determines the amount of

HARMONIC
AT FILTER
(LOW PASS)

l wi001

MAINTENANCE NOTE

VOL TAGE PROPORTIONAL \ 1 1
vuLTaGE eROROR 0! drive supplied to the control stage. The control stage
POWER : '
- i Aci00s = e B— then sets the gain of the first stage of the power
N rer <1001 cRI00! il RCV RF amplifier.
—— —_———————— ] —
* R £e” e | ]
. ! - SR S ! * et * | Another function of the ant twork is to at
= nother function of the antenna network 1s to at-
€1002 2.04- I
. | wht S10 —_ X | = = Lciow | Lciote I . . .
| Toromr l Tee | [ ser tenuate transmitter carrier harmonics to a level at least
d
= £ C1008 ==C1012 = __9__‘ = 3 jo 1 i
’ | L1002 5908 oo | | 85 dB below the carrier. This is accomplished by a low
Al
= 9.9pF . . .
: ! GAN_C1003 cai002 | [ pass harmonic filter incorporated as part of the antenna
> T h b | =gt I /1001
470PF PPN 3 o
| = REFLECTED ::212& l—— - —I | network.
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P1000 Q B0 SCHEMATIC DIAGRAM FOR I —g Q901 ITRANSMITTER UNKEYED)
PARTS LIST INFORMATION WHEN DE- ENERGIZED A
CIRCULATOR CR902 l RECEIVED SIGNAL ENTERS
¥ THE ANTENNA CONNECTOR
| R910 THROUGH THE LOW PASS
‘ DURING TRANSMIT PORT 315 CONNECTED TO R1001 THROUGH A REED 12 FILTER AND INTQ PORT 2
SWITCH. THIS CIRCUIT ARRANGEMENT PROVIDES THE TRANSMITTER & AND IS ROUTED THROUGH
POWER AMPLIFIER QUTPUT STAGE WITH A LOW VSWR 50-- OHM LOAD I JCR901 THE CIRCULATOR AND OUT
INDEPENDENT OF THE CONDITION OF THE LOAD CONNECTED TO THE PORT 3. THE SIGNAL IS LEGEND.
ANTENNA CONNECTORI WHENEVER A MISMATCHED LOAD APPEARS AT THEN CONNECTED TO THE
THE ANTENNA CONNECTOR. THE REFLECTED POWER FROM THE MIS RECEIVER VIA THIS REED
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PARTS LIST

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

TLE1660B Seri

es Antenna Netw

vork

PL.-6809-0

CR1001, 1002

TLE1661B
TLE1663B
TLE1664B
TLE1665B

48-84616P01

406-420 MHz (Base Station)
450-470 MHz (Base Station)
470-494 MHz (Base Station)
494-.512 MHz (Base Station)

_NOTE

Field replacement of component
parts of these units are not re-
commended (except those listed
below).,” For replacement, or-
der the entire unit, Specify kit
numbers and frequency range
quired,

DIODE, hot carrier

TKN6764A Antenna Network Cable

PL-6434-0

P1l000

wlio01

1-80775B22

CONNECTOR, plug:

includes:

15-83498F 06 HOUSING, con-
nector, 29-83499F01 CONTACT
connector; 5 used and
46-84549F 11 PLUG, polarizing

CABLE ASSEMBLY:

includes:

reference items P1000 and
P1012: 42-10217A02 STRAP,
cable; 4 used and miscellaneous
wire leads.
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START
<

RF FROM PA

FORWARD
SENSE

VOLTAGE PROPORTIONAL

w1001 TO FORWARD OUTPUT
SOWER C1004
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I VOLTAGE PROPORTIONAL
TO REFLECTED POWER
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| T 410p¢
| =
-
P1000

A SIGNAL ENTERING PORT 1 OF THE CIRCULATOR
LEAVES AT PORT 2 AND A SIGNAL ENTERING PORT
2LEAVES AT PORT 3. IN GENERAL A SIGNAL
ENTERING ANY PORT WiLL LEAVE AT AN ADJACENT
PORT (IN THE DIRECTION OF THE ARROW!

<>

CIRCULATOR

TRANSMIT RF

ANTENNA
NETWORK

NOTE

THE ANTENNA NETWORK
CIRCUITRY 15 SHOWN FOR
REFERENCE ONLY. THE UNIT
MUST BE REPLACED AS AN |
ASSEMBLY, (EXCEPT CRY00Y, 2 4

PORT cio1d
2
v i Vo
2.04-9.9PF;
c(010
2.04-99PF

wi0O01 )
012
HARMONIC o J! -~
FILTER —
(Low PASS) ;f -

R100O ¢

>

CIRCULATOR
PORT 3

PORT 3 1S CONNECTED TO R1001. THIS CIRCUIT ARRANGEMENT
PROVIDES THE TRANSMITTER POWER AMPLIFIER OUTPUT STAGE
WITH A LOW VSWR 50—0HM LOAD INDEPENDENT OF THE CON—
DITION OF THE LOAD CONNECTED 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.

ct01S
2PF
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DEPS5-29289-0

ANTENNA NETWORK
MODEL TLE1670B SERIES (RPTR STA’S)

FUNCTION

The antenna network provides the power amplifier
stage with a constant, low VSWR, 50-ohm load which
is independent of the transmit antenna. This load is
provided by the circulator.

RF TO xMIT ANT

The antenna network develops dc voltages, which are
proportional to the forward output power of the PA
and the power reflected back into the PA (reverse
power). These voltages are then routed to the power
control board where they are applied to the input of a
differential amplifier which determines the amount of
drive supplied to the control stage. The control stage
then sets the gain of the first stage of the power
amplifier.

Another function of the antenna network is to at-
tenuate transmitter carrier harmonics to a level at
least 85 dB below the carrier. This is accomplished by
a low pass harmonic filter incorporated as part of the
antenna network.

LEGEND
LGen
STA RT = CIRCUIT THEORY MOST EASILY UNDERSTOOD BY
BEGINNING AT THIS POINT AND FOLLOWING

SIGNAL FLOW.

D = THEORY OF OPERATION DATA

T MAINTENANCE DATA

= prIMARY SIGNAL FLOW
>

= SECONDARY SIGNAL FLOW

PARTS LIST SHOWN ON BACK

68P81044E37-0
11/25/79- PHI

ANTENNA NETWORK



parts list

TLE1670B Series Antenna Network PL-8746-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
TLE1671B 406-420 MHz (Repeater (RT Station)
«s TLE1673B 450-470 MHz (Repeater (RT Station)
TLE1674B 470-494 MHz (Repeater (RT Station)
TLE1675B 494-512 MHz (Repeater (RT Station)
NOT!

Field replacement of component parts of
these units are not recommended (except
those listed below). For replacement,
order the entire unit. Specify kit numbers
and frequency range required.

CR1001,1002 48-84616P01 DIODE, hot carrier
TKN6764A Antenna Network Cable PL-6434-0
CONNECTOR, plug:
P1000 includes:

15-83498F 06 HOUSING, con-
nector, 29-83499F0! CONTACT
connector; 5 used and 46-845
46-84549F 11 PLUG, polarizing

CABLE ASSEMBLY:

W1001 1-80775B22 includes:

reference items P1000 and
P1012: 42-10217A02 STRAP,
cable; 4 used and miscellaneous
wire leads.




TECHNICAL CHARACTERISTICS

“PL’ TONE FREQUENCY Selected from 67-210 Hz range
FREQUENCY DETERMINING DEVICE “¥Vibrasender’” Resonant Reed
STABILITY +0.15%

LEVEL (nominal} 350 mV rms

OUTPUT IMPEDANCE 4.7k ohms

POWER REQUIREMENTS +9.6Vdc@limA

1. DESCRIPTION

The *‘Private-Lin¢” (PL) encoder generates a low-
frequency audio tone for continuous modulation of the
transmitted rf signal in **Private-Line” operation.

2. FUNCTIONAL OPERATION

2.1 GENERAL
The encoder may be divided into three major sec-
tions.

Tone Oscillator -~ The tone oscillator generates
two equal-amplitude tone signals 180° out-of-phase
whenever power is applied 1o the radio. A feedback
amplifier provides negative feedback to limit the level of
oscillation, The **Vibrasender’ resonant reed deter-
mines the frequency of operation.

Reverse Burst Timing Generator -- The reverse
burst timing generator provides a transmitter turn-off
delay of approximately 150 milliseconds after the
transmitier is unkeyed. During this period, a shifted
phase tone (reverse burst} is developed in the tone out-
put circuit which dampens the oscillations of the
“Vibrasponder’ resonant reed in listening receivers to
eliminate the “*squelch tail’’ noise burst at the end of the
message.

Tone Qutput Circuit -- The tone output circuit
provides a fixed level tone output 1o the modulator of
the transmitter and shifts the phase of the tone during
the reverse burst period to rapidly dampen the
“¥ibrasponder™ resonant reeds in listening receivers,

2.2 TONE OSCILLATOR

The tone oscillator operates continuously while the
station is “‘on". The outputs of the differential
amplifier, formed by Q701 and Q702, are identical but
180° out of phase. The amplitudes of these collector
signals are independent of frequency. A positive feed-

OHLELLUSLOPE WAVEFUHRMS MEARUKLD
UNDER FOLLOWING CONDITIONS

1 WAVEFORMS SHOWN LSING 100 H2
TVIBRASENDER” RESONANT REED

z VERTICAL SENSITIVITY SHOWN
UNDLR FACH WAVEFORM

3 HORIZONTAL DEFLECTION & msee DIV

4 ALL WAVEFORMS MEASURED IN
RESPECT TGO CHASSIS GROUND

FPS 6260 C

back signal is coupled through C701 and R708 which
biases ()710 on through R727. To quickly bring the tone
output up to full output, Q710 acts as a shunt around
R708, which increases the positive feedback. After ap-
proximately 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 applied to feed-
back amplifier Q708 through C704 and R712. When the
signal level exceeds a fixed amount, Q708 is biased into
operation, 11 provides a negative feedback signal which
keeps the oscillator out of limiting, thus provided a
sinusoidal wave output, The ‘“Vibrasender’ resonant
reed is the frequency determining device of the
oscillator. 1t acts as a very high Q, narrow bandpass
transformer, coupling only its resonant frequency and
blocking all others. At its resonant frequency, the reed
vibrates to couple energy from the primary to the secon-
dary winding.

2.3 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 delayed turn-off switch
(Q707) by R722, and Q707 is biased ““off".

When the PTT button is closed, keyed filtered A +
is applied to R716 and turns on the keying switch, Q705.
With Q705 acting as a short circuit:

-Q707 is biased “‘on”’ through R723, CR702 and
Q705 to A-.

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

--C708 charges from the filtered A + line through
Q706 base-cmitter junction, CR730 and R718.

-The PL switch gaie, Q709, is turned on by bias
current through R726 and Q705. This action turns off
PL tone gate, Q703.

TONE “PL”* ENCODER WAVEFORMS

@ ®

Aif I!F!
’Aﬁﬂﬂﬁlﬂaﬂ §
l' !’E'lg.“;' : ! F WL LB T
SLER N‘BII l.l'LllFll"llfﬂl
50 mV/DiV .5 V/DIV. .2V/DIV.

WUV

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

When the PTT button is released, the keyed, filter
A+ bias is removed from Q705 and it turns off. The
transmitter continues to receive A+ from Q707 during
the following sequence of events; with Q705 turned off:

--The PL switch gate, Q709, is turned off, ac-
tivating the PL tone gate, Q703, which passes the
reverse burst tone signal.

--C708 discharges through R718, R719, R721,
R722 and R723, back biasing CR703 and turning off
Q706.

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

--After approximately 130 milliseconds, the
voltage across C708 decreases to the point where Q706
turns on again and applies A + across R721.

--The A+ across R721 turns off Q707 which
removes the delayed keyed filter A+ from the transmit-
ter.

2.4 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 Q70! is coupled to emirter follower
Q704. When the transmitter is unkeyed, Q709 is turned
off and 703 is turned on which completes the tone
path from Q702 to C703. The two tone signals 180° out
of phase, combine through the phase shilt capacitors (o
produce a signal to the emitter follower that is 240° out
of phase with the original tone. Emitter follower Q704
provides impedance matching in & iow impedance ouput
and isofates the tone oscillator from the external circuit
to which the tone output is applied.

EPS-17757-B

@

I A v
!'lggg}ll!
(T

FAS
IRva

50 mV/DIV,

TONE “PRIVATE-LINE” ENCODER

MODED T NSTIA
CONTINUOUS  KEYED "PL® TONE
PELAYED KEYED REGULATED FILTERED 1D
FILTERED A+  FILTERED A+ +9.6v At EXCITER A GROUND
P44 P4CI-5 P401-1  PADI-Z  P4OI-6 PACH-3 PaO1-7
a 5 1 2 I3 k; 7
4 Y Y
i 1401
DELAYED DELAY EMITTER "PL" TONE = INSTANT - ON CIFFERENTlAL
TURN-OFF 5W!TCH i GENERATOR KEYING SWITCH FOLLOWER GATE TOME GATE AMPLIFIER
e "PLY SWITCH 49000 UNKE YED
CR7O2 R726 GATE R5VDC NEYED +8.610C
. 3
47k !
H7R4 FR723 97051 | R7 R706 Lar03 R701
2.2k 1.5k - et 13.4V0C UNKEYED 42;?9 2k 1.2k 10k
Cixavpcl {Buf * (29VOC IN POSITIVE
GND OPERATION ) =
13, 4vRC G VE KEYED 709 N?;gia ac
UNKEYED | G206 § Y
12 7VDe ol OVOU LINKEYED M264 5.6 VDC UNKEYED /®
CkEvEs | MIE43 @ 0. TVOE KE YED . A7 C703 5.5V0C AEYED
aror 82k 0.224F
M3328 - vac
(CT08| RTz2 [13-3v0C r:::oc R72s | | R740 5.8v0C
',‘ "osF &8O R721 15K 274 28v C705] 22k lc‘,rgq
FEVIUNKEYED T
v 1x RTIT | V891 KEYED .022u:£ 0.22uF panio Qro2 arod
UNKETED 1% K712 3 MIpaz MIG42 2 s myar
3. IVOC an CTI0  gpypy @ — I1voC
KEVED p—{-- 25k 3.9k
R716 3.90F le-2.5V0C
2.2k R728 RTO7 R704 $R702
zzok/« 153 z2mibac 345 a.7k
"L INBIBIT T 73‘;2?4 C ivac Somyac yoRTOL
PIN 701 < MTR_PL | erinen ) 5.6VOC UNKEYED s |ctOt |3 AVOC g 4
H @ e Rt t5uF "VIBRASENDER"
-
TONE Q706 "";" . CT{?Z SOmyAs ) o
. E " NU ¢ R7(3 820pF ovoe B, | |,
PR'VAT -LIiNE ENCODER 4 33k FEEDBACK JTl A | —— | ¢ JTod
" u -+ = < el
(TONE "PRIVATF - LINE" MCDE| S ONLY} = AMPLIFIER

SHOWN FROM SOLDER

~

GROUIND
TPL* TONE

NOTE -

CrO6 OMITTED ON TLNS7314 USED IN DC VP
APPLICATIONS AND TLNG732A.

SOLDER S1DE

TLNS731A

EEPS -46797-C

SIDE

“PL" ENCODER

701.  ALL AC VOLTAGE MEASUREMENTS ARE RMS VALUES.
ALL AC VOLTAGES ARE SINUSDIDAL EXCEPT Q708
EMITTER. METER READING DEPENDENT UUPON METER
RESPONSE TO NON-SINUSOIDAL WAVE.

702, DC VOLTAGE MEASUREMENTS IN Q705 Q706 AND Q707
STAGES TAKEN WITH RESPECT TO A-. VOLTAGES FOR
ALL OTHER STAGES TAKEN WITH RESPECT TQ CHASSIS
GROUND. ALL DC VOLTAGES MAY BE MEASURED WITH
20,000 OHMPER-VOLTMETER OR HIGH IMPEDANCE DC
VOLTMETER (11 MEGOHM] EXCEPT BASE OF Q704 WHICH
CAN ONLY 8E MEASURED WITH A HIGH IMPEDANCE METER.

703. UNLESS OTHERWISE STATED: CAPACITOR VALUES ARE
IN PICOFARADS. AESISTOR VALUES ARE IN OHMS.

704.  PIN 70145 USED OMLY FOR CERTAIN OPTIONAL EQUIP-
MENT.

705,  PINS #07T—6 AND —7 ON THE PL ENCODER MATE WITH
PINS P401--11 AND —12 ON THE EXCITER.
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TONE “PRIVATE-LINE” ENCODER

MODEL TLN5731A

AEPS-6945-0

MECHANICAL PARTS LIST

TLN5731A and TLN4Z93B

REFERENCE
ERELIAAIS

MOTORCLA
FA Y HG

DESCRIFTION

TLN53731A Tone

ELECTRICAL PARTS LIST

""Private-Line' Encoder PL-3260.D

tiPrivate-Line' Encoder PL-1308-D
MOTOROLA
CODE PART NQ, DESCRIPTION

1 42-84284R0] RETAINER, screw: 2 req'd

2 3-138162 LOCKSCREW, tapping: No 4 x
3/4" Phillips hex head; 2 req'd
3 42-84116802 SQCKET & BRACKET ASSEM-
BLY: for "Vibrasender"
Resonant Reed

TERMINAIL, pin: female

7 req'd

4 9-H3011HMN

68P81026E71-H
{Sheet 2 0f 2)
5/10/79-PHI

CAPACITOR, fixed: uF; £10%;
50 V: unless otherwise stated

C701 23-84702HOS 15 207, 20V
cTo2 21-H2187B23 H20 pt7; 500V
c703, 704 §-82905032 0,22
705 B-H3813HO8 022
C700 NOT USED
C707 23-84762H0B 3.9 uF £20%: 15 V¥
C708 23-43214C26 15; 25 V
C709 21-82372C04 L05; 1H0-20%; 25V
C710 23-84762H08 3.9 uk £20%; 15 V
DIODE; (SEE NOTE D)
CR701, 702, | 48-830654H01 silicon
703
CONNECTOR, receptacle:
J401 consists of 7 female contact
terminals {Part No., 9-83011H01
mounted on edge of circuit beard
"VIBRASENDER' RESCONANT
REED: (SEE NOTE 11}
r70l KLN6210A “plug-in’ unit
TRANSISTOR: (SEE NOTE I}
Q7el, 702 48-B69570 NPN; type M9570
or 48-869642 NPN; type M9642
Q703 418869571 PNP; type M95T1
or 48-869643 | PNP; type M9643
Q704, 705 48-869570 NPN; type M9570
or 48-869642 NPN; type M%642
Q706 48-869571 PNP; type M9571
or 48-869643 | PNP; type M9b643
Q707 45869328 PNP; type M9328
Q708 48-869570 NPK; type M9I570
or 48-869642 { NPN; type M90642
Q709 48-869571 PNP; type M9571
or 48-869643 | PNF; type M9643
Q710 46-869653 FET; type M9653
RESISTOR, fixed; #5%; 1/4 W;
unless otherwise stated
R701 6-124A73 10k
R702 6-124A65 4. Tk
R703, 706 6-124451 1.2k
R704 6-124A05 15
R705 6-124A41 470
R707 6-124A05 15
R708 6124463 3.9k
R709 6-124C75 12k #10%
RY10 6-12¢A81 22k
R711 6-124A95 82k
R712 6-124A89 47k
R713 6-124A85 33k
RTI4 6-124C35 270 £10%,
R715 6-124A65 4. Tk
R716 6-124CH7 2.2k £10%
RTIT 6-124C49 Tk 410
R718 6-124A513 1.5k
R719 G-124A77 15k
R720 6-124A75 12k
R721 6-125A49 lk:il/2 W
R722 6-124A45 .1:21]
R723 6-124A53 1.5k
R724 6-124C57 2.2k £10%,
R725 G-} 24CHE3 27k £107%,
RT20 - 2HIEY 47k 107
R727, 728 6-124D06 220k =107
NOTES:

I.  Feor optimum performance, replacement diodes and

transistors must be ordered by Motorola part number.

I, The "Vibrasender" Resonant Reed (Model KLN62104)
is not a part of the encoder bhoard., When ordering a
complete board, the reed must be ardered separately,

REVERSE BURST TIMING CIRCUIT

IHL DELAYED: —
KEYED KETiNG TURN- OFF INSTANT “GH” __ OELAYED
At Qro8 SWITCH DELAYED "OFF" ~ KEYED A+
Q707
“PL" GATE DELAY
SWITCH GENERATOR
Q709 0706
TONE OSCILLATOR l
— PASSES TONE WHEN TRANSMITTER IS UNKEYED
| FEEDBACK PL JONE  fe——"""BLOCKS TONE WHEN TRANSMITTER (S KEYED
Q708 Q703
'gggsgﬁi TONE OUTPUT CIRCUIT
*IBRASENDER" DIFFERENTIAL EMITTER oy
AMPLIFIER PHASE SHIFT DE-EMPHASIS PL" TONE
RESONANT 7 werwork | 1 " NETwork . [—] FOLLOWER = Goirpyt
REED ol : Q704
POSITIVE FEEDBACK l G9BBI00BEI4-A

MAINTENANCE

a. Recommended Test Equipment

(1) Motorela SLN6221A *‘Private-Line”” Tone
Generator -- used for testing ““Vibrasender’ resonant
reeds.

(2) Motorola Solid-State AC Voltmeter -- used for
tone level measurement.

(3) General purpose oscilloscope -- valuable for
signal tracing and locating sources of distortion.

{(4) Motorola Solid-State DC Multimeter -- used
for d¢ voltage measurement,

(5) Motorola 51343 Series Frequency Counter or
S1344 Series Frequency Counter/Deviation Meter --
used for measuring PL tone frequency.

b.  Performance Test

Measure frequency deviation of the transmitter in
which the PL encoder is installed. With the transmitter
keyed and PL tone modulation (only), deviation should
read +0.5to0 = 1.0kHz.

¢. Troubleshooting

(1) If no deviation is measured the trouble may lie
in the tone oscillator or tone output circuit. The trouble
may be isolated by the following steps.

(1) Check ¢ 6-volt input to encoder.

(b} Check ac signal voltage at collector of
Q701.

{c} [Ifsignalis present, check Q704.

(d) 1f no signal is present any component in
the oscillator loop could cause the trouble. Check the
““Vibrasender’ resonant reed in the SLN622IA
“‘Private-Line’” Tone Generator.

{e) If the tone generator does not produce an
output signal the reed is defective.

{f) If the reed is good, replace it in the en-
coder and make d¢ voliage measurement in the tone
oscillator circhit to locate the defective components.

(2} If lew deviation is measured, check ac signal
voltages and compare them with the chart readings to
find the source of trouble.

(3} If deviation is normal, but calls are not being
received, check the frequency of the PL encoder tone. If
off-frequency, replace the ‘‘Vibrasender’> resonant
reed.

{(4) If squelch tail noise bursts are heard by all
listening receivers, check dc voltages of Q703 and Q706
is keyed and unkeyed conditions.

(5) If the transmitter cannot be keyed, and the
trouble has been isolated to the PL encoder board,
measure dc voltages in Q705 and Q707 stages.

(6) If too much tone deviation is measured, check’
feedback amplifier Q708.



“svmsor | “Pant no. SIMPLEX "DIGITAL PRIVATE-LINE”
PARTS LIST ENCODER

TTNODO3A Foncoder Board PL-3298-R
COMNTIANUOUS 9 > COLE WORD (XMTH KEYED) MODEL TTN6DO3A
- ; COLE wi
CAPACTTOR, fixed; uF;
c703 21-RB31125 100P  <10%+ QSEE\/ = 2 ev TECHNICIAMS WHO HAVE NOT PREVIOUSLY SERVICED [ _*_
. B | -' . a pi Ur. R i 'u . CPHGITAL PRIVATE. LINE” CIRCUITS ARE INVITED TO 3 !
C704 8-83813H14 043 pF £5%; 50 V co r;’g""g-s !> Q703 & Q704 PROVIDES ORDER MOTOROLA BOOKLET 68P81106E82 (ENTITLED J.o¥ AP
c706 8-83813H24 | 036 25%: 50 V & HIGH GAIN AND HIGH “DIGITAL FRIVATE—LINE” BINAR ¥ ~CODED SQUELCH), — ¢ APPLICATION --
c707 B-83813H27 L0033 £5%; 50 V %706 808 PER OCTAVE INPUT IMPEDANCE WHICH COVERS THE FUNDAMENTALS OF SYSTEM OP—
08 B-83813H26 . D056 3 ATTENUATION ABOVE ERATION, CIRCUIT OPERATION AND SERVICING TECH- ; . . . . . . ,
g?flo 23-82783B24 | 15 £10%; 25 ¥ 22K 140 Hz. 'O’ NIQUES. USE THE TEAR—CUT ORDER BLANK AT THE "Micor" Base Stations with Simplex ""Digital Private-Line'' Binary-Ceded Squelch,
) XMIT " PL FAONT OF THIS MANUAL TO ORDER YOUR FAEE COPY,
C711 21-82372004 1 .05 +80-20%: 25 V INHIB1 T I — — — — wWilNoTE3) 5 INVERTER ‘G TUAN-- OFF CODE (XMTR UNKEYED/
c1z 21-83596E13 | ,001 £10%; 100 v (To XMTR X 140 H2 AgLISIEoE[rLJL!lE? FUNCTION --
INTER . P . . -
DIODE: (SEE NOTE) E’;‘loﬁ"?C‘:?)‘WECT : LOW PASS FILTER SWITCH 3.0vP-P 1, Interfaces code word generator (located on "Digital Private-Line'" Decoder Board) to the exciter,
il a9 4 . . . . .
CR701, 702 |[4B-83654H01 siticon ,Ik 276!? ez 07043 provides low pass active filter for 23-bit binary code'word.
CODE INPUT MPe4 2. Generates delayed keyed A+ (180 millisecond transmitter turn~off delay.
TRANSISTOR; (SEE NOTE) Fhot cooe i e Q702 toox | toox Q703
Gros T [ aesess | Baps type Machs ol M6 42 MI642 XHIT CODE OUTPUT WA VEFORMS WOTE 2 “DIGITAL PRIVATE-LINE”
- ; type
G705, 706 [46.869642 | NDN: type M9G4Z cove mpur 6 > > <705 crog| croel <ot . ENCODER BOARD TROUBLESHOOTING CHARY
Q707 48-869643 PNP; type M9643 12K 56K 043 .038| .0033
Q708 48-869328 PNP; type M9328 4 CODE ? » p— r‘(ﬂas 10 XMUT cob& buTPIT SYMPTOM PROBABLE CAUSES | ACTION
CODE OUTPUT WAVEFORMS (NOTF 2) DISABLE = fox l
RESISTOR, fixed: £5%; 1/4 W; CODE WORD [XMTR KEYED) IJ'/OZ ‘Q 100FPF No delayed keyed A+ 1, No keyed A+ to encoder Check keyed A+ at pin 10 of P902
ualess otherwise stated s B = = = XMIT CODE OUTPUT APPLIED & sROUND to exciter board. board {pin 2). on exciter board
R705 6-124A75 12k L Gt ‘ TO EXCITER FOR —— X
R706 6-124A81 22k ! : MODULATING TRANSMITTER 2. Malfunction in delayed Check delayed turn-off switch,
R707, 708 6-124A97 100k gﬁggfﬁgf’;_gi%jlqw keyed A+ generation cir- delay generator and keying switch
R709 6-124A92 68k KEY TRANSMITTER TO TRANSMIT uitry. operation on encoder board.
R710 6-1244A 1k WITHOUT O N, . 3
R711 6-124A33 ?Dk TURN-OFF cODE (XMTR GNKEYED) COREMObyLATION Delayed keyed A+ Malfunction in delayed keyed Check C710, Then check delay
R712, 713 6-124A87 100k méy' ap jcro8 remains high less than A+ circuits. generator circuit,
i;i; Z-E:CAZL 21,;(2k +10% | T vose 160 msec or longer than
R719 6-124A53 1. 5k ) 220 msec after unkeying,
R720 6-124A79 18k G705 1S ON DURING PTT. WHEN ON, Q705 SWITCHES C708 INTO THE LEGEND No Output on Xmit code out 1. No input to encoder board On decoder board, check U801-5
R721 6-124A75 12k FILTERED 5 Yrrermssa——— 4 LT Mg r rrte Y Q’0s ACTIVE FILTER TO SHIFT THE -3 d8 POINT OF THE FILTER RESPONSE ——— (pin 10), keyed or unkeyed. pin 6 from decoder board. for code signal, Check for6.0 V dc
R722 6.124A45 4B ar g DOWN TO ABOUT 85 Hz. WHEN Q705 TURNS OFF, THE ~3d8 POINT OF .
"3 o L2aade i 10K M2 THE FILTER AESPONSE SHIFTS UP TO ABOUT 140 Hz. THIS at U801-24. If 6.0 V dc is present,
ALLOWS PROPER TRANSMISSION OF THE TURN—GFF CODE
R724 6-124A53 1.5k SHORT D705 BASE TC ‘ CORING 180 G FOL LOWING UNKEVING. : check 50 kHz clock for proper op-
R7Z5 6-124C57 2.2k £10% GROUND 11 EMITTER TO.PREVENT == = THEQRY OF OPERATION DATA eration (UB01l-4), If clockis ok,
R7286 6-124A73 10k 2 ] ATTENUATION OF 801
27 &6-124A01 & = CONTINUOUS TURN—CFF replace U »
= MECH.:N;)CAL pA;-rk ggzgﬁj;;‘:‘ﬁ%‘fcggm  MAINTENANCE DATA 2, Faulty inverter (C702) Check inverter operation,.
3-139506 SCREW, tapping; 4-40 x 5/16"; : ' 3., Active filter malfunction Check Q703, Q704 operation,
Z used Code (not turn-off code) U801 code generator On decoder board, ground UB01-9,
NOTE: For optimum performance, diodes, transistors, and P - rRARY SIGNAL ¥ is on encoder board pin 10 on decoder board is If code is still present at U801-5,
integrated circuit t be ord <. . :
nmu;izt: circuits must be ordered by Motorola part ;f;}‘;’;;;gﬂ”:"igpﬂggfﬂ when the radio is unkevyed. not switching. check 50 kHz clock output (U801-4).
. . ) . )
"S(sv“l'!l"::il REVERSE BIASED WITH GEEIE::'YTOR DELAYED - - seconvany sianac rLow If cloek is ok, replace UBQ1.
. > KEYED A+ REMGVED. o Tgﬁflﬂ_r-cl?:‘“ Turn-off code (not code) is U801 code generator on Apply +9.6 V at J805 on decoder
3 ﬁ: e s E %_ N HiGH LEVEL on KEYED A+ TURNS -O— i on encoder board pin 10 when| decoder board is not board. If turn-off code is still
Z oN L. . . .
s 8 af : 9 gﬂ § e iy E PRODUCES DELAYED PobUtE o a7 * > Eizs the radio is keyed. switching. present at UB01-5, replace U801,
X > > r4 [=] 0 KEYED A+ OUTPUT . . A N .
S W L EJQ 2 33 ¥ 8 9 & "TSCOLLECTORd cE7of \46710 £r24 2‘2""_1_ GOES HIGH AT START Excessive ''code sound"' 1, Code deviation is greater Check for proper waveform ampli-
t 2 3 a 5 & 7 8§ 9 10 iz ‘G +] 15 f. 5k DF KEVED A+ INPUT. heard at the speaker of than £1 kHz tude at encoder board pin IQ
s - " _—— o KEYED Ay 2 C710 CHARGES RAPIDLY REMAINS HIGH UNTIL . 1 . . =
i Q706 THE Ui CR70Z AND APFROX 180 mS AFTER radio listening to this {Xmit code out).
‘ MIog2 o707 BASE_EMITTER KEYED A+ IS REMOVED transmitter. 2. Low pass active filter Replace Q705.
WHEN Q706 TURNS OFF R721 ‘O’ is not switching from
C710 DISCHARGES 7 FILT. =
THROUGH GTOE, 7720 R719 1ZK Af P~ 4 DELAYED KEYED A+ ‘ 140 Mz to 85 Haz. .
AND R719. THIS REVERSE cer0z Q707 Squelch tails are heard 1. No turn-off code is being Check the delayed keyed A+ dura-
SES CR702 TO TUARN A + .
ngomz DISCHARGE e & MIG43 at the speaker of a radio transmitted. tion (170-250 msec), Then check
fgf”m’“”””‘-‘smﬁ 122 Q708 TURNS ON AS : listening to this transmitter. U801-5 on decoder board for
TLLISECONDS AT SCON AS Q706 TURNS
WHICH TIME 0707 TURNS &80 ) ON. REMAINS ON FOR . EEPS- {704 &~ D presence of the turn-off code,
QN TO TUAN QFF G706. ,12720 £723 a0 MILLISECONDS | NOTES. 2. Low pass active filter i§ Replace Q705,
A- 3> e« ad ’ . zg;iiSOTHEHW.’SESPECIFJED‘ always switched low (85 Huz). :
ISTOR VALUES ARFE IN OHMS: u 5 n T 3
‘Q CAPACITOR VALUES ARE iN MICROFARADS. No other radios in the Wrong code is being transmitted.| Feed UB01-5 from decoder board
Q707 NORMALLY system are enabled by this into a Motorola Model SLN6413A
TURNED ON EXCEPT 2 THE 0703-0704 OUTPUT WAVEFORMS WiLL BE . . . e . .
3 FOR A 180 MILLISECOND CONTINUOUS RATHER THAN SHORT BURSTS transmitter; code is being Digital Private-Line' test set,
PERIGD AFTER UNKEYING. THE SAMPLE CODE WAVEFORM SHOWN IS ONLY - )
WHEN TURNED ON A SMALL PORTION OF THE OVERALL. transmitted. Check f?r proper (_hCOde‘ If proper
; COLLECTOR VOLTAGE : decode is not obtained. Check for
H How; ngow,rfpﬁ'oi 3 CABLEW]ISPART OF PAGING OPTION. an intermittent or had code P]uﬂ
VIDED U2U5 15 TURNED ' 4
OFF. ‘ (TRN6005A) or resistor network
{Z.801) on the decoder board. Check
§ U801-15 thru U801-23 for a proper
ok
! octal code.
SHOWN FROM SOLDER SIDE SOLDER SIDE M sn-0oPm (P03 0
OL-CEPS-{7054-8 68P81028E63-C

5/10/79-PHL
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DUPLEX “DIGITAL PRIVATE-LINE”’
ENCODER

MODEIL TLNS725A

APPLICATION --
"Micor” Base Stations & Repeaters

FUNCTION

Generates ''Digital Private-Line Code for trans-
mitter in duplex applications (where decoder and
encoder may be on simultaneously), Develops
180 mS transmitter turn-off delay {delayed keyed

OCTAL {BASE 3} BINARY (BASE

2 CODE NUMBER

UIGT -5 WAVEFQRMS (NOTE 3/

CODE WORD (XMTR KEYED) | PAGING OFTiON)
_*_6 b _I_!_L.[_l__ |
TUAN-OFF CODE (XMTR UNKEYEOD) ‘
& VPP I
COMT +9. 6V
—t |
QUIESCENT STATE OUTPUT AT U7QI--5 - - - _J
(U706—7 INPUT LOW) I_ Sﬁg

XMIT P INHIBIT

o o EXAMPLE FOR
At} 7 001 CODE 422
5 o N s : . o8
¢ 100 \ 150 M50 /
L] wor Ty a a t o e o
_—— V7O P N,
H P R LAY CODE PLUG DETERMINED CODE WORD
¢ ] A
FTRNBOOSA CoDE PLUG TENGOCS A
c I} A cooe pPLuG
—_—t— (SEE DETAN A)
e N
PEFEPEre 1 LILLLLLLL |
b
DETRIC A | A Y RV " Y Y Y JTor
(I G U N (N O (U OO (0 SR _T_I_l
A+
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“DIGITAL PRIVATE—LINE" CIACUITS ARE INVITED TO
ORDER MOTDROLA BODKLET B8P81106E83 (ENTITLED
“DIGITAL PRIVATE-LINE" BINARY —CODED SQUELCH}),
WHICH COVERS THE FUNDAMENTALS OF SYSTEM OP-
ERATION, CIRCLIT OPERATION AND SERVICING TECH-
NIQUES, USE THE TEAR-OUT ORDER BLANK AT THE
FRONT OF THI$ MANUAL TO ORDER YOUR FREE COPY,
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PERIDD AFTER UNKEYING.
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Zr70Z DETAIL (NoTE Z2)

NOTES:

<
1&
A 8 -] £ F o J
4.7k | rox | tBr | 1.5k 80 | 1.5¢ | 1ox 12k
' 4 5 & 7 8 2 10

1. UMNLESS OTHERWISE INDICATED,
RESISTOR VALUES ARE IN OHMS
CAPACITOR VALUES ARE 1IN MICROFARADS,
EEPS - (7044 =D
2 RESISTORS Z702-A THRU Z7Q2-7 ARE CONTAINED IN
A PLUG—IN ASSEMBLY. SEE Z702 DETAIL FOR LAY~
ouT.

1 THE Q703, O704 DUTPUT WAVEFOAMS Wil L BE
CONTINUOUS RATHER THAN.SHORT BUASTS. THE
SAMPLE CODE WAVEFORM SHOWN |S ONLY A SMALL

PORTION OF THE OVERALL.

4. U701 1S A CMOS DEVICE. GBSERVE CMOS HANDLING
PRECAUTIONS

C701
C702
C703
C704, 709
CT705
C706
Cc707
C71¢
C711

CR701, 702

Q701
702, 703,
705, 706
Q704, 707
Q7es

R701, 704
R702
R703
R705
R706
R707

R708, 709,711
R710, T17
R712, 713
R714

R715

R716

R718

uTol1

VR701

Y701

2701

2702

21-820610C58
21-82133G24
21-82428809
21-82187B22
B-B3413H14
8-838B13H24
8-83813H27
23-82783B24
21-82372C04

48-83654H01

48-869652
18-869642

48-B6£9643
48-869328

6-124D14
6-124CT7
6-124D04
6-124A83
6-124B02
6-124C85

6-124AB1
6-124A89
6-124497
6-124A73
6-124C97
6-124C73
6£-124C37

51-84267482

48-83696F07

48-82003K01

1-80772B36
or51-82142K072
1-80772B35

or 51-82142K01

CAPACITOR, fixed: uF;
100 pF +£10%; 100 V

20 pF £5%; 500 Vv

L0047 +10%; 100 V

270 pF £10%; 200 V

. 043 £5%; 50 V

L036 £5%; 50 v

L0033 +5%; 50 V

15 £10%; 25 V

.05 £10%; 25 v

DICDE: {(SEE NOTE}
silicon

TRANSISTOR: (SEE NOTE)
field-effect; M9652
NPN; type M9642

PNP; type M9643
PNF; type M9328

RESISTOR, fixed: +5%; 1/4 W:
unless otherwise stated

470k £10%

15k =10%

180k =1 0%

27k

150k

33k 210%

22k
47k
100k
10k
100k +10%
10% £10%
330 +10%

INTEGRATED CIRCUIT:
(SEE NOTE)
type M6782

YOLTAGE REGULATOR:
Zener; 6,2V

CRYSTAL:
resonator; 50,000 KC

RESISTOR NETWORK;

pull-up, 10-pin

push-to-talk, 10.pin

MECHANICAL PARTS

3-138162

9-82071K01
14-83878G01
42-824B0K01

SCREW, tapping; 4-40 x 3/8";
2 used

SOCKET

PAD, transistor mounting
CLIP, edge: 10 used
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1. DESCRIPTION

The receiver interconnect board connects the
receiver rf and i-f board and the receiver audio and
squelch board to the station unified chassis interconnect
board.

A number of jumpers are provided to allow use of
the board in single and two-receiver stations, with
“Digital PL’’ operation and for modified squelch
operations. Jumper connections for these modes of
operation are shown in the jumper chart on the receiver
interconnect board schematic diagram.

2. “AND SQUELCH’’ OPERATION

An optional mode of receiver operation, known as
“AND SQUELCH”’, can be added when desired. This
feature provides ‘‘variable PL sensitivity’’ (coded
squelch plus adjustable noise-activated carrier squelch.)

In this mode, the receiver audio channel is activated
when a PL tone is received and the carrier squelch

‘ @ MOTOROLA INC.

Communications Division

4/15/79- PHI

UNIFIED CHASSIS RECEIVER

INTERCONNECT BOARD

threshold level is exceeded. Since the carrier (noise-
activated) squelch circuit sensitivity is adjustable, and
since it is one of the controlling factors in the squelching
of receiver audio, the operation can be aptly described
as ‘‘variable PL sensitivity’’. Thus, ‘“AND
SQUELCH”’ denotes both coded squelch and carrier
squelch operating simultaneously.

Conversion of the receiver to the ‘“AND
SQUELCH” mode of operation requires the addition
of certain components to the receiver interconnect
board, and the omission of certain jumpers on both the
receiver interconnect board and the audio & squelch
board.

The parts required to convert the receiver to “AND
SQUELCH?’ operation are listed with the receiver inter-
connect board schematic diagram.

Refer to the Audio & Squelch Board section
(68P8102SE79) of this manual for further details
relating to ““AND SQUELCH”’ operation.

SeRviIce puLlications

1301 E. Aigonquin Road, Schaumburg, IL 60196

68P81034E(07-D

RECEIVER INTERCONNECT BOARD
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RECEIVER INTERCONNECT BOARD

FUNCTION

— Interconnects various receiver circuit boards to the
unified chassis interconnect board. Model dif-
ferences are primarily rf filtering.

woTaE

8,

UK 40T FOR DIBITAL “PL™ REFEATER STATIDNS AdD FULL DUPLEX -
DIGHTAL P, " BASE STATIONS,

SEE FOLLDWING TABLE FOR FILTERING COMPONENT LSAGE BY MOGEL,
MDDEL TLNBSABA DOES NOT LSE ANY FiL FERING COMPONENTS, BUFT
INCOAPGAATES “THAL™ FLATIMG IMETEAD. (PLATING RUNS AND
FILTERING GOMPCNERTS DO NOT EXIST SIMUILTANEQUSLY|. SEEPARTS
LIST FOR COMPONENY vALUES AMD PART NUMBERS:

TuARRAA T TRNaTRA
=y

NOT USED Ch, GI9-ET4, | C1 THAL COO
C10-C78, €27
€30, T2, CAO—
CA4, CH-CBE,
CH7, 0RO

TRNEXRA

kT
ey
C1 THRL ©1 THAY 80

LK, L1841,
LD

NOT LgED L5, £ 10444,

Lig-i2e, 127,
1%

-0 L3

AL T CONHECTED (W 5INILE- FREGUENCY RECEIVENS DNLY.
RECEIVER CHANNEL ELEMEWTIR ALWAYS ACT YATED,

AN OFTICHAL MODE OF RECLIVER DRERATION KNOWK AS
"ANC SQUELCH’

ADDEG WHEN DESIRABLE. THIS FEATURE
L SENUTIVITY™ (PL-CODED SOUELCH PLUS

1N THIN MEDE, THE ARGE(VER AUING CHANNEL 1S ACTIVATED
WMEN A FLCODE 13 RECHIVED AND TiH CARMIER SOUELCH
THRESHOLO LEVEL I EKCEEGRD. $19CE THE CARRIEN INOISE-ACTIVATED)
SQUELCHLIACUIT SENRTIVITY |3 ACYURTABLE, AND SINCEIT IS ONI
OF THE CONTROLLING FACTORS IN Thi GOUELCHING OF RECEIVER
ALDIO, THE GPERATION CAN BE AFTLY DESCRIBED AS "VARIABLEPL
SERMITIVITY™. THUE “AND SOUELCH DENOTES BOTH FL—CUDED 3041

AND CARRIER SQUELCH OPERATING STMULT ANECUAL Y. CRBES, CHHH,
UG AREUSED AND JUMPE RS MMM AN G JURG) AAK OMITTED FOR
Aty SLAMELEN SREAL FIAT LR S0 AN 88 TR LE M ROAAD WY

ALSO N2 (UFT) AND ARE NOT FAAT OF THE RECE/VER INTERCONNECT BOAND,

TWO-ACYA ETATIONS USE THE TLNEBSAA VERSIGN BOARD TO (HYERCON-
NECT THEZND ACY R TO THE WIA HD CHASSIS INTERCONRECT BOAND.
THIE VERJION BCAND: DOES HGT PLUG DIRECTLY INTO THE WNI¥ IED
CHABSIS HOARD BUT RATHER 16 INYERCONNECTED ViA P, M8 IS
CONMECTED TO THE ACYR INTERCONNEGT BDAAD J AS DETAILED 1

THE MO §CY R CONNECT OM TABLE,

A7 REAOVED DN TLM100A FOR AESEAT OR DURLEX OPERATION,

L4955 REMOVED FOR AR TEST OF DIGITAL 'FL° ODE OFTION ON
FHUNKED ARPEATERS,

FOR TRUNKED REREATERS, 135 IS CONNECTED T REE $ITE DATA
AATHER THAN TO KEYED A2

PARTS LISTSHOWN ON BACK

Motorola No. PEPS-2R297-0
4/15/79-PHI

RECEIVER INTERCONNECT BOARD



REFERENCE
SYMBOL

MOTORCLA
PART NO.

DESCRIPTION

PARTS LIST

Thia parta liat covera five models of the Receiver Interconnect
Board, Where differences exist, the model number of the
applicable unit is given in the Description column,

NOTE

TLNS646A/TLN5648A/TLN5655A/ TRN6196A/TRN630BA

REFERENCE
SYMBOL

MOTOROL A
PART NO.

DESCRIFPTION

TLN5912A Hardware Kit, 2nd Rcvr

PL-5080-C

R960 18-82515B50

RESISTOR, variable:
25k £30%; 1/4 W

NOTE:

Hardware for TLN5912A is listed in the Receiver Hardware

Kits Section,

TLN5184A "Extender' On-Off Switch Kit

PL.5081-0

51 40-820857J03

SWITCH, toggle:
spdt

NON-REFERENCED ITEMS

4-1725

54-84861G01

WASHER, flat; .266 x . 562 x
.040; 2 used
LABEL; Extender Cn-0Off

TILLN5892A Chassis & Hardware Kit

PL-5086-C

RESISTOR, variable:

R951, 961 18-82515B50 25k £30%; 1/4 W
(shown on Receiver Intercon-
nect Board Schematic}
NOTE:

Hardware for TLN5892A is listed in the Control and

Application Manual.

TLN5060A Optional "And Squelch" Parts

PL-2573-A

CR955 48-82392B03
CR956 48-82392RB03
R952 6-129668

SEMICONDUCTOR DEVICE ,

diode: {SEE NOTE)
silicon
silicon

RESISTOR, fixed:

10k £10%; 1/4 W

Receiver Interconnect Board PL.-3435-B
CAPACITOR, fixed:

C1 thru 60 21-861219% 1000 pF +100-0%; 500 V
(TRN6196A & TRN63G8A)

C951 21-82428B59 .01 uF +80-20%; 200 V

C952, 353 23-847T62H09 15 uF %20%; 20V
DIODE: (SEE NOTE)

CR951 thru 23.84762H09 gilicon

954, 957
COIL, rf:

L1 thru 4, 24-83961B01 3 turns; coded brown

6 thru 9,11,

12,14,15 thru

21,24,25,26

I.5,10,13,22, | 24-83977B01 k-1/2 turns

23,27 thru 30

L.901 24-82549D03 1000 uH

CONNECTOR, plug:

Pé - {TLN5655A) includes:
14-84556B01 HGUSING, connector
9-84151B03 CONTACT, receptacle:

14 req'd.

Fb - {TRN6308A) includes:
14.84556B01 HCUSING, connector
5-84!51B03 CONTACT, receptacle:

20 req'd.
RESISTOR, fixed:
R9S51 6-124C61 3.3k £10%; 1/4 W
NON-REFERENCED ITEMS
T-B2626K01 BRACKET, filter
14-82621K01 INSULATOR (TLN5648A &
TLN5655)

1-807758B75 COVER ASSEMBLY, filter
{TLN5646A, TLNSH55A,
TRN6196A & TRN6308A)
includes:

15-82173K01 COVER, filter

3-138162 SCREW, tapping: 4-40 x 3/8'";
5 used {(TLN5646A,
TRN&196A & TRNG3D8A)

3-139495 SCREW, tapping: 6-20 x 5/16"
4 uped (TLNS5646A,
TLN5648A, TRN61%36A &
TRN63084)

42-84284B01 RETAINER, screw: 5 used
(TLN5646A, TRN6196A &
TRN6308A)

3-139495 SCREW, tapping: 6-20 x 5/16"
T used {TLN5655A)

42.82143C02 CLAMP, cable: 1/4'" ID;
2 used (TLN5655A)

42-82143C02 CLAMP, cable: 1/4" ID
(TRN6308A}

42-82143C03 CLAMP, cable: /8" ID
(TLN5655A & TRN6308A"

NOTE:

For optimum performance, replacement dindes must be ordared

by Motorola part number.







2. FUNCTIONAL DESCRIPTION
2.1 OSCILLATOR (CHANNEL ELEMENT)

Channel elements are highly stable crystal-
controlled oscillators (TCXO). 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 warp capacitor in
the base of each channel element is accessible through a
hole in the base of the oscillator for fine frequency ad-
justment. Each channel element is a factory sealed,
plug-in module which provides a train of stable frequen-
Cy positive pulses, and is not field serviceable.

2.2 MULTIPLIERS

The third harmonic of the channel element fre-
quency is selected by a two cell LC tuned circuit. The
signal is then multiplied 8 times by three doubler cir-
cuits, routed to the rf deck and applied, through an in-
jection filter, to the mixer to be heterodyned with the
received carrier signal.

2.3 RFPRESELECTOR

The selectivity of the rf preselector prevents
receiver degradation from mixer image frequency and
spurious harmonics. It consists of six low loss, highly
selective, helical resonant cavities. The bandpass of the
preselector is characterized by a flat acceptance band-
width and a steep skirt response. Carrier signals received
at the antenna are routed to the rf deck and applied,
through the preselector cavities, to the mixer to be
heterodyned with the rf injection signal.

2.4 FIRST MIXER

The mixer uses a field-effect transistor, with low
noise characteristics, to heterodyne the rf injection
signal with the received carrier signal from the preselec-
tor, producing an i-f of 11.7 MHz. Frequency relation-
ships are as follows:

fe = 24fc + 11.7MHz

Where f. = carrier frequency
fo = channel element fundamental

2.5 FIRSTFOUR-POLE CRYSTAL FILTER

This filter and the second four-pole crystal filter
are the major factors determining final receiver band-
width and selectivity.

The first four-pole crystal filter consists of two
monolithic crystals and associated impedance matching
circuitry. The output of the mixer is coupled to the input
of the filter by an adjustable matching network.

Each crystal produces mechanical vibrations at the

crystal input when the electrical i-f signal is applied. Due
to the inherent piezoelectric property of quartz crystals,
these vibrations are propagated throughout the crystal
and reconverted to electrical signals at the output elec-
trodes. The high ““Q’’ of the crystals creates a narrow
bandpass, resulting in excellent off-channel signal rejec-
tion,

2.6 FIRSTI-F AMPLIFIER

The first i-f amplifier couples signals between the
first and second four-pole crystal filters and provides
approximately 70 dB gain. The integrated circuit (IC)
U101 contains three differential amplifier stages that are
internally voltage regulated and temperature compen-
sated. Isolation between the three stages is also provided
internally.

2.7 SECOND FOUR-POLE CRYSTAL FILTER

The second four-pole crystal filter establishes the
final receiver selectivity and operates identically to the
previously described first four-pole crystal filter. The
filtered signal is applied to the second i-f amplifier.

2.8 SECOND I-F AMPLIFIER AND LIMITER

The second i-f amplifier and limiter consists of an
IC (U102) with associated discrete components and per-
forms amplification and limiting functions.

Four internal differential amplifiers, with internal
voltage regulation and temperature compensation, are
employed. The first two differential amplifiers provide
approximately 55 dB gain. The second stage output pro-
vides metering and is applied to the third stage. The
third stage, along with the fourth stage, are overdriven
to provide excellent symmetrical limiting characteristics.
Full limiting occurs regardless of signal strength. The
limited output of the second i-f amplifier is applied to
the discriminator with a constant amplitude.

2.9 CRYSTAL DISCRIMINATOR

The crystal discriminator consists of a monolithic,
dual-resonant crystal, the operation of which is similar
to a double-tuned, inductively coupled transformer, and
associated impedance matching circuitry.

The output of the dual-resonant crystal is applied
to a phase discriminator. Since amplitude is constnat,
the discriminator will produce true frequency
demodulation.

The discriminator low level audio output is applied
to the audio & squelch board via the receiver intercon-
nect board.

-
Is







Table 3. Receiver Alignment (RF & I-F Board) Procedure (Cont’d.)

Selector Switch

Mai
(.25

Step Position Adjust Procedure

8. Channel Element Out- 1 L101, L102 Alternately adjust (in order shown) for peak, until no further
put Fine Tuning improvement is obtained.

9. Injection Filter Cavities 3 Adjust as follows (in order shown):

L106 Dip,
L107 Peak,
L108 Dip,
Do not repeat.
10. Discriminator 5 — 1. Insert signal generator probe thru L110 hole on receiver shield.
DO NOT touch circuit board.
2. Inject 11.7 MHz (11.8 MHz shifted i-f).
3. Adjust insertion of probe for saturated reading.
4 L109 Adjust for EXACTLY zero. This adjustment is critical.
11. RF Preselector & Mixer SQUELCH control Set fully CCW (unsquelch receiver).
PL DISABLE switch  Set to disable position (to the right)
1. Connect rf signal generator to receiver input connector.
2. Set rf output of generator to maximum.
3. Disconnect and bypass optional preamplifier (if so equipped).
4 4. Adjust generator to carrier frequency. Obtain EXACTLY zero.
This adjustment is critical.
NOTE
If no indication:
a. Unscrew grounding shell of rf generator cable
connector.
b. Pull plug partially out of jack (until cable ground
is isolated from chassis).
c. Adjust generator to carrier frequency as indicated
above.
d. Reconnect grounding shell of cable connector.
5 All rf preselector 5. AdjustL111 thru L116 CW, one turn at a time, for peak.
cavities
Reduce generator output level, as necessary, to keep meter out of
saturation,
L110 6. Adjust for peak.
7. Repeat from Step 5.
All rf preselector 8. Examine relative heights of screw ends of L111 thru L116. They
cavities should be relatively level, with respect to one another. If not,
adjust as necessary to make them level. Then, repeat from Step
5.
12. Receiver Audio Use ac voltmeter  All injection filter 1. Adjust L106 thru L108 for minimum indication (best noise
across local cavities quieting). Use 0.2 V ac range.
audio ]oad,. or All rf preselector 2. Adjust L111 thru L116 for minimum indication (best noise
selector sw1tcfh cavities quieting).
position 11 0 3. Repeat Step 2 until no further improvement can be obtained.
portable test set.

13. Preamplifier (if so 5 1. Reconnect preamplifier.

equipped) 2. Adjust as follows (in order shown):
C1 Max,
C2 Max.
Use ac voltmeter Adjust as follows for best noise quieting (in order shown):
across local C1 Min,
audio load, or C2 Min,
selector switch Li11 Min,
position 11 of
portable test set.

14. Channel Element 4 F1,F2,F3,F4 1. Insert screwdriver through AFC OFF hole in RCVR shield, and
On-Frequency ground point ““N** to shield while performing the following
Adjustment adjustments.

2. Check meter 4 reading, zero indicates on-frequency condition.
3. Adjust F1 warp capacitor, through hole in RCVR shield, for
exact zero reading. DO NOT READJUST L101 OR L102
AFTER THESE ADJUSTMENTS ARE MADE.
4. Repeat Steps 1 thru 4 for F2, F3, and F4, if present.
15. Alignment Check Perform 20 dB quieting sensitivity measurement as described in

ntenance paragraphs of this section. Obtain .5 uV reading
uV with preamplifier).

-
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If meter indications localize the trouble to a
specific stage or two, measure the dc input voltages to
the suspected stages. Refer to the schematic diagram for
the normal voltages.

4.2.1.3 Using the Portable Test Set

Step 1. The receiver rf and i-f board must be installed
in a complete receiver for testing. Make sure the rf and
i-f boards mounting screws are all secure and that all
connections to the board are properly made.

Step 2. Be surereceiver shield is in place.
Step 3. Apply ac input power to station.

Step 4. Using a TEK-37 Adapter Cable, connect
Motorola portable test set or meter panel to station as
follows:

* Connect adapter cable 20-pin connector to receptacle
on front of test set or meter panel.

* Connect adapter cable 7-pin red ‘‘control” plug to
control receptacle on unified chassis (J3).

* Connect adapter cable 7-pin white ‘‘metering’’ plug
to metering receptacle on receiver rf and i-f board.

Step 5. Set portable test set switches as follows:
® Set FUNCTION switch to RCVR position.

¢ Set OSCILLATOR & METER REVERSING switch
to OFF position.

® Set adapter cable SENS switch to the 100 mV posi-
tion. If adapter cable has no SENS switch, unit
operates at 100 mV sensitivity all of the time.

* Set adapter cable REF A-B switch to position A or
position B.

Step 6. Refer to Table 4. Set test set position SELEC-
TOR switch to positions called for in Table 4 and
observe test set meter. Note that the meter readings
given are minimums.

4.2.1.4 Using Built-In Station Metering

Step 1. 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 secured and that
all connections to the board are properly made.

Step 2. Be sure receiver shield is in place.

Step 3. Apply ac input power to station.

Step 4. Connect station metering kit ‘‘metering’’ plug
to the metering receptacle on the receiver rf and i-f
board.
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Step 5. Refer to Table 4. Set meter selector switch to
the positions called for in Table 4 and observe meter.
Note that the meter readings given are minimums.

4.2.2 20 dB Quieting Sensitivity Test

This performance test may be used after repair
and alignment to assure that the receiver meets all
specifications before it is returned to service. The
receiver shield must be in place while performing this
test.

4.2.2.1 Using the Portable Test Set

Step 1. Set up station and portable test set as describ-
edin Steps 1 through $ of paragraph 4.2.1.3.

Step 2. Set portable test set MULT switch to 2 V ac
position.

Step 3. Set portable test set position SELECTOR
switch to position 11 (audio).

Step 4. Set test set SPKR switch to LOAD position
and disconnect station speaker to silence it during test,
if desired.

Step 5. On ‘‘Private-Line’’ stations, disable ‘PL’’
operation by setting PL switch, (Station Control
Module) to DISABLE postion (to the right).

Step 6. Adjust receiver SQUELCH control fully
counterclockwise (unsquelched).

Step 7.  Adjust receiver VOLUME control for 2 volts
Ims on test set meter.

Step 8. Connect an rf signal generator to the receiver
input connector (J906).

Step 9. Adjust rfsignal generator controls as follows:

¢ Set signal generator to produce CW (or unmodulated)
signals.

¢ Adjust output level to maximum.

* Adjust the output frequency to the selected channel
receive frequency. To adjust generator to the proper
frequency, without a frequency counter, adjust
generator frequency control until test set meter posi-
tion 4 reads exactly ‘“zero’’.

Step 10. With portable test set selector switch in meter
position 11 (audio), slowly decrease the signal generator
output level until the test set meter reads 0.2 V rms
(20 dB down from 2 V rms). Move portable test set
MULT switch to 0.2 V ac position if necessary.

NOTE
The output frequency of some signal

-
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generators will be ‘“pulled’” when the out-
put level is near maximum. It may be
necessary to reset generator frequency, to
‘‘zero’’ meter 4, as the generator output
level is reduced.

Step 11. Note signal generator output level. If the
receiver rf and i-f board is functioning properly, this
level should be 0.5 uV rms, or less, for a receiver
without an rf preamplifier; or 0.25 uV rms or less, for a
receiver with an rf preamplifier.

4.2.2.2 Using Built-In Station Metering

NOTE
This section substitutes a separate ac
voltmeter for the portable test set meter
11 position.

Step 1. The receiver rf and i-f board must be installed
in a complete receiver for testing. Make sure the rf and
i-f board mounting screws are all secure and that all
connections to the board are properly made.

Step 2. Be sure receiver shield is in place.
Step 3. Apply ac input power to station.

Step 4. Unsquelch receiver by turning SQUELCH
control fully counterclockwise. A ‘‘Private-Line’’ sta-
tion must also be ‘“PL’’ disabled.

Step 5. Set the range switch on ac voltmeter to the 2 V
ac position and connect the voltmeter across speaker
terminals of the station speaker. If desired, substitute an
8 ohm, 15 watt, non-inductive resistor for the speaker.
Adjust the station VOLUME control for 2 V rms as in-
dicated on the voltmeter.

NOTE
The built-in station metering kit in-
corporates a dc voltmeter, not an ac
voltmeter.

Step 6. Connect rf signal generator to receiver input
connector (J906).

Step 7. Adjust signal generator controls as follows:

® Set the signal generator to produce a CW (or un-
modulated) signal.

e Adjust output level to maximum.

¢ Adjust output frequency to the selected channel
receive frequency. To adjust the rf signal generator to
the proper frequency, without a frequency counter,
adjust the generator frequency control until meter
position 4 reads exactly ‘‘zero”.

Step 8. Slowly decrease the generator output level un-
til the ac voltmeter reads 0.2 V rms. Move ac voltmeter
range switch to 0.2 V ac position if necessary.

NOTE
The output frequency of some rf signal
generators will be ‘‘pulled’’ when the out-
put level is near maximum. It may be
necessary to readjust the generator fre-
quency, to ‘‘zero” on meter 4, as the
generator output level is reduced.

Step 9. Note signal generator output level. If the
receiver rf and i-f board is functioning properly, this
level should be 0.5 uV rms, or less, for a receiver
without an rf preamplifier; or 0.25 uV rms or less, for a
receiver with an rf preamplifier.

4.3 TROUBLESHOOTING

4.3.1 Visual Inspection

The first step in the troubleshooting procedure
should be a thorough visual inspection of the receiver
and, in particular, the receiver rf and i-f board. Corro-
sion, burned or damaged components are usually easily
seen and may be the cause or a symptom of the receiver
malfunction. Loose circuit board mounting 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 cor-
rected, repeat the receiver rf and i-f board performance
tests. If the tests still produce unsatisfactory results,
refer to the receiver rf and i-f troubleshooting chart in
this section. The troubleshooting chart provides a
systematic procedure for isolation of the defective stage
and component.

As much information as possible has been in-
cluded on the troubleshooting chart. However, it will be
necessary to occassionally refer to the receiver rf and i-f
schematic diagram and circuit board detail. Detailed
procedures regarding alignment as a troubleshooting
technique, integrated circuit and AFC troubleshooting,
receiver gain measurements, and crystal dip tests follow
in the remaining paragraphs of this section.

4.3.2 Alignment as a Troubleshooting Technique

Low meter readings, improper discriminator
output, and otherwise abnormal performance of the
receiver are very often corrected by realignment.
Therefore, alignment should be one of the first
troubleshooting steps performed for these symptoms.

4.3.3 Troubleshooting Integrated Circuits

Integrated circuits (IC) are very reliable com-
ponents and should not be replaced unless it is definitely
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| | THE TWO-RECEIVER 5 NOT USED IN TAC eneosdatai)s Lo
| AFPLICATIONS, et —
,
e e e e e et e e e e e e e e o et e et e J
r § E )
| RF PREAMPLIFIER COMPONENT | @ N
RF PREAMPLIFIER (OPTIONAL ) #2850 : :
l 7.5MA CURRENT DRAIN TiER197 FLEGIDZ FROW FROM . :
' TUNED INPUT LINE TUNED QUTPUT LINE 7 05 -8 TE 6 PRE SELECTOR INJECTION FILTER c f
[ TLEB1914 406-a20MHZ [ o2 98-8 a8-s | CGH s ¥
—— TLEBKZA 450-5(2MHZ | &-w L
cguw",_ NOTE | RECEIVER SPECIFIGATIONS THAT CHANGE LA v
i Ql | { WITH PREAMPLIFIER :
| o3 M353% c4 A MOTE 18 . GAN CHECK ¥ 5
FROM " L1 i g6V Ay 1. n ) -0 dB QUIETING 9.25 0¥ L 3 .
SmRT ANTENNA (¢ i Wapopr 530 F 1 L4 STEA 1 CONNECT PREAMPL AND MONITOR MTR 5. SENSITIVITY b 5175wy I | . o
P ‘ STEP2  INCREASE SIG GEN OUTPUT FOR MTR 5 SELECTIVITY (E34 SIHADI ~50 4 AT 125 W3 - ML vz
ror A ‘ o :!lhfl = L3 | MAK; THEN DECREASE UNT 1L A CON~ INTERMODULA TION, (ELA_SINA DY 80 B DN sarurated
FURCTONAL sar - 0.5{uH VENIENT MTR 5 REF POINT IS REACHED SPORIOUS ANT) DMAGE T160 dF NIV 08 . . v
¥ TS L [NOT MORE THAN 1004 BELOW SATURATION REJECTION L - output
ARFLICATION - i T FOINT). SOUELGH SERSTTIVIT ¢ THRESHOLD 0. 128 0¥ MAX.
{atos £ 0105} | - 00 STEP3  DISCONNECT PREAMPL AND INCREASE 5iG AT 6 dB MAX. QUIETING
+9,6v & ¢ GEN UNTIL MTR 5 PREVIOUS REE MOINT TIGHT 0.6 u¥ MAX. AT
Q R3 =L 911 A+ 438V 1S REACHED.  SIG GEN OUTPUT SHOULD 14 dB MIN. QUIETING
k6 a1 1000pF BE AT LEAST 3 TIMES GREATER FOR A
E PREAMPL GAIN OF D¢ 9 TO 10 d8
| . PARTS LISTSHOWN ON BAC
AFC - QL-BEPS —1i388~-0 ) CK
(REFER O Lcns | e Motorola No. PEPS-17752-D
_ 5
L UF L ATCH I TO IF (Sh(?é‘!.? OfZ)

4/15/7%- PHI

UHF RECEIVER RF & 1—F
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DESCRIPTION

RF DECK

TLEROZIA (406-420 MHz
TLES023A (450-470 MHz)
TLES0Z24A (470-494 MHz)
TLES025A {494-512 MHz)

LEGEND:
1 = 406-420 MHz
M = 450-470 MHz
Y = 470-494 MHz

HH = 494-512 MH2 o/ joog o

Cl42
c143
C156

7102, 103, 104

L106L
1.106M, H
LI106HH

LI107L
L107M, H, HH
LI08L

L108M, H, HH

L111L
L1ilM
LIlIH
L1l11HH
Lli2L-112L
L112M-115M
L112H thrul 15H
L112HH thru
115HH

Lil6L

L1ll6M
L1l6H
L1l6HH
L122L
L122M, H, HH
L138

R119 L
[R119M, H, HH

P105

21-840846
21-83880G01
21-B2355B26

9-84135B0Q2

24-84769E12
24-84T69E14
1-80752B34

24-84769E15
24-84769E16
24-84769E12

24-84734E01

24-84731E09
24-8473LEO1
24-84731E04
24484731 ECT
24-84731E10
24-B4731E02
24-84731E05
24-84731E08

24.84731E09
24-84734E03
24-84734E06
24.84734E07
24-83884G06
24-83884G03
24-82723H04

6-10401C45

28-84282D01

CAPACITOR, fixed:

15 pF #5%; 500 V; NP0

.00l uF +10%; 100 ¥

10 pF £0.25 pF; 500 V; NP0

CONNECTOR, receptacle:
fernale: coaxial; miniature type

COIL, RFE:

{coded RED, RED}; 6-5/8 turns
tapped

{coded YEL, YEL}: 6-1/Bturns,
tapped

{coded VIOLET-VIOLET):
5-7/8 turns; tapped

{coded GRN, GRN}; 6-5/8 turns
{coded BLU, BLU}; 6~1/8turns
{coded RED, RED); 6-5/8turns,
tapped

{coded YEL, YEL); 6-1/8 turns,
tapped

4-1/2 turns

4 turns, tapped

3-3/4 turns, tapped

3-6/16 turns, tapped

4-1/2 turns

4 turns

3-3/4 turns

3-9/16 turns

4-1/2 turns

4 turns, tapped
3.3/4 turns, tapped
3-9/16 turns, tapped
YEL: 4-1/2 turas
BRN; 1-1/2 turns
choke; 0.2% uH

RESISTOR, fixed:

680 £10%; 1/4 W

560 £10%; 1/4 W
CONNECTOR, plug:

male; coaxiali miniature type
TRANSISTCOR: (SEE NOTE)

RECEIVER RF & IF BOARD

TLEB03)A/B{406-420 MHz)
TLE8032A /B([450-494 MHz)
TLES03%4 /B(494-512 MHz)

LEGEND:

L = 406-420 MHz

M = 450-479 MMz

H = 470-494 MHz

HH = 494-.512 MH:z

# = For B Suffix boards only
PL-]ST?-I‘

Q1041 M, H,HH4B-B698239 field~effect; N-channet M9839

NON-REFERENCED ITEMS

1-B0745B84 MIXER BOARD: includes
reference parts Cl42, Ci43,
Clgs, Ll22, Ql04, RI19

3-13884] SCREW, tuning: used with
L1066, L107, L108

2-84773E01 NUT, tensicning: "star" type;
used with L106, L107, L10B

3-139002 SCREW, tuning: used with
L111 thru 116

2-84773E03 NUT, tengicning: "star" type;

used with L111 thru 114

C101 thru 112
Cll3

Cli4

C115

G115

Cll6

Cl17L

Cl17M, H
Cl17HH
CL18L

Ci18M, H, HH

C119L
C119M, MO, H,
HH

c120

clzl

cl12z

cl23

cl24

cl25L
Cl25M, H, BH
Cl26L
Cl26M, MO, H,
HH

ciz?

c128

c129

c120

Cl131L
C131M, B
C1315H

cl32

G133L
C133M, H, HH
Cl34L
C134M, H, HE
C135%

Ci36L
C136M, H, BH
C137

C138

C139, 140
Cl141
C144
1C145
C146
C147
C148, 149
C150, 151
C152
C153

C154
C155

C156
iC157
C158
C159, 160, 161
162
C163
Cl64
[C165
Clibb

C167
C168

C169
C170

c171, 172

21-82428B59
23-84762H03

2 1-82428B5%
B-B3813HI11

23-84762H03
21-82187B39
21-840895

21-82133G44

21-832406D01
21.8B2450B46

21-82450B29

21-83406T206
21-84493B44

21-82610C44
21-82428B59
21-857336

21-82187BO8
21-823iB7B11
21-82133G73
21-838612

21-84493B44
21-82610C14

21-82428B59
21-831125
21.82187B08
23-84762H04
2183406051
21-857336
21-86B487
21-82450B35

Z1-82133GI18
21-849320
21-84493B43
21-82204B33
21-82428B59
21-82610G07
21-847056
23-B84762H04
Z1-82355B30
br 21-82355B39
21-82428B59
21-82187B17
21-82610C03
21-82333G01
8-82905G04
23-B4762H04
21-82133G01
21-82428B59
21-82133G33
21-82450B04

21-B2450B35
21-82450B07

21-B2610C43
21-82428R59
21-82133G29
21-82428B57
21-82428B59
8-83813H05

21-82610C84
21-82355B09
21-82450B33

21-82450BG7

21-82355B09
21-82610C45
21-82428B57
21-82428B59

CAPACITOR, fixed: pF; #5%;
500 V: unless otherwise stated
.01 uF +80-20%; 200 V

10 ul* £10%; 20V

.01 uF +80-20%; 200 V

0.22 uF £10%; 75 V

10 uF +10%; 20 V

470 +10%

27; N330

18; N330

13; N330

0.62; coded BLU-RED-GRAY -
GOLD

0.51; coded GRN-BRN-GRAY-
GOLD

39; N220

33; 250 V; N150

100; 100 V; N220

.01 uF +80-20%; 200 V
2 +0, 25 pF; NP0

220 £10%

L0015 uF #10%; 100 V
12; N150

8 +0.25 pF; N150

33; N150

30; 200 V; N150

,01 uF +80-20%; 200 V
100 #10%; 300 V; N750
220 +£10%

2,2 uF 220%; 25 V

3 40,25 pF; NPO

2.0 £, 25 pF; NPO

1,5 0,25 pF; NPO

0.2 £10%; coded RED-BLK-
GRAY-S5ILVER

6 +0. 25 pF; N470

4 +0, 25 pF; N470

8 0,25 pF; N470

5 x0,25 pF; N470

.0l uF +80-20%; 200 V
5%; 200 v; N1s0

10, 250 V; N150

2.2 uF £20%; 25 ¥

.01 uF +80-20%; 200 V
820 £10%

47; 200 V; N220
10: NP9

.08 uF +10%; 50V

2.2 uF +20% 25V

10; NPO

.01 uF +80-20% 200 V

6.8 +0.5 pF; NPO

0.3 ¥10%; coded ORG-BLK-
GRAY -SILVER

0.2 +10%; coded RED-BLK-
GRAY-SILVER

0.39% coded ORG-WHT-GRAY-
GOLD

62; 100 V; NPO

.01 uF +80-20% 200 ¥

18; NPO

0033 uF +10% 200V

.01 uF +80-20% 200 V

.068 uF +10%; 100V

39; 450 V; NP0

33; NPO

0.56; coded GRN-BLU-GRAY -
GOLD

0.3% coded ORG-WHT-GRAY-
GOLD

13, NPO

40; 100 V; NPO

.0033 uF +10% 200 V

.0} uF +80-20% 200 V

2.7 40,1 pF; NP0 {450-512 MIE)
4.7 £0.1 pF: NPO (406-420 ME)

©188
[C189
190
C191
[C192
C193, 194
2195
C197
=198

CR101, 102
CR103, 104
CR105 thru 108

Ul0i
Ulo2
J101
J105

L101

L102

L1o3

Lio4

L10%
L109
L110

L1171,
L117M, H
LI1THH
L118
L1118
iz, 121
Ll23

Li24
L125

L126
L1127, 128

L1z29%, 130
L131 thru 136

L137

Flo2
alol

0loz
Q103
¥*(104, 105

P106

R101
R10Z
R103
R104
R105

R106

21-82428B59
21-§2428B57
21-84493B24
21-82610C07
21-861443
21-840848
21-8B2355B26

21-82355B26
21-82428B59

48-82392B13
48-82139G01
48-84616A01

51-84267A38
51-84267A07
9-84207B01
9-84231B02

24-B4972A15

24-84972A16

24-B4972417

24-83857G07
24-83856G05
24-B2879G04

24-84258B06

24-82542E01
24-82542F11

F1-R55HES

24-B2723H07
24-82549D25

24-84250D02

24-82723H07
24-84250D02

24-82723HQ7
24-83961B01

24-84250D03

28-84227B01

48-869658
or48-869570
48-869658
48-869756
48-869642

6-129755
6- 127807
6-129230
6-129231
6-129269

6-127806

REFERENCE MOTOROLA

SYMBOL BART NO. DESCRIPTION }
Ci73 21-82428B57 | .0033 uF +10% 200V |
c174 23-84TH2ZHDA 2.2 uF +20%; 25V
C175 8-83813H06 0.1 uF +10% 100V ‘
C176, 177 21-82428B57 .0033 uF +10% 200V :
C 174 21-82187B 08 220 +10% '
ICI79 21-82428B57 .003_3 uF +10%; 200V
C180, 181 21-83798B01 100; 200 V; NP0
C182 21-82428B59 .01 uF +80-20%; 200V
183, 184 21-82187B07 470 +10%
C185, 186, 187 | 21-82187B39 470 ¥10%

.01 GF +80-20% 200 V
L0033 uF +10%; 200 V

40; N150

51: N150 !
.01l uF +100-20%; 75 V
6 +.5 pF; NP '
10 +0,25 pF; NPO

10 £0,25 pF; NPO :
0,01 uF +80-20%; 200
SEMICONDUCTOR DEVICGE,
diode: (SEE NOTE I}
silicon '
germanium

silicon; hot carrier type |

INTEGRATED CIRCUIT:

type M6738 :

type M61G7 {
CONNECTOR, receptatle:
metering; 7-contact i
female; coaxial; miniaturi& type

COIL, RF:
BRN; 8-1/2 turns, tapped at
2-1/8 turns; includes turing
core :
RED; 8-1/2 turns; inclu o5
tuning core i
ORG; 6~1/2 turns, tapped at
1-7/8 turns; includes tuning

¢
core i
YEL; 3-1/2 turns, tapped at
1-5/8 turns; includes tunjng core
GRM; 3-1/2 turns; includes
tuning core
YEL; 20 turns; includes tuning
core
BLU; 16 -2/3 turns; incﬁudes
tuning core !
NOT USED
.31 uH; choke
245 uH; choke
ghoke; . 039 yH

turns

NOT USED
choke; 10 uH; coded VIO
choke; 10 uH; shielded; doded
{SILVER} -BRN-BLK-BLK-GOLD
choke; 6.8 uH; shielded; icoded
WHT-BLU-GOLD-GRAY-GOLD
choke; 10 uH; coded VIO
choke; 6.8 uH: shielded; }coded
WHT-BLU-GOLD~GRAY-GOLD
c¢hoke; 10 uH; coded VIO |
3 turns over ferrite bead; icoded
BRN
choke; 2.2 uH (shld,) coded
WHT-RED-GOLD-RED-GOLD
CONNECTOR, plug:
male; coaxial; miniature type
TRANSISTOR: {SEE NOTE I}
NPN; type M9658 {450-512 MH=z
NPN: type MIET0 (406-420 MHz
NPN: type M9658 :
NPN; type M9756
NPN: type M9642

CONNECTOR, plug:r

(for reference only)

RESISTOR, fixed: 10%: 1/4 W:
unless otherwise stated

10

33k

12k

3.3k

1.8k

27k

REFERENCE
SYMBOL

MOTCOROLA
PART NO.

DESCRIPTION

REFERENCE MOTOROLA
SYMBOL FART NO. DESCRIPTION
R107 6-10401413 33 +5%
R108 6-129862 150
R109 6-128685 22k
R110 6-12923) 3.3k
R111 6129269 1.8k
R112 6-124A09 22 +5%
R113 6-129862 150
R114 6-129755 10
R1151, 6-10401C87 39k
R11SM, H, HH | 6-127807 33k
RILAL 6-10401C57 2.2k
R116M, H, HH | 6-127803 1.5k
RI117 6-129224 K
RII8L 6-10401C5% 2.7k
RI1&M, 1, HH | 6-127803 1. 5k
R120, 121 NOT USEDR
R123 6-129667 22k 457,
R124 6-129233 47
R125 6-129667 22k #5%
R126 6-131289 910 +5%
R127 6-129667 22k +5%
R128 $-129237 6, Bl 257
R129 6-129982 5.6k +5%
R130 5-131377 15
R131 6-129234 15k +5%
RI32 6-129667 22k +5%
R133 6-131289 910 +5%
R134 6-129667 22k +5%
R135 6-129668 10k +5%
R136 6-129755 1 "
R137 6-124C86 36k
R138 6-127803 1.5k
R139 6-10401A76 13k £5%
R140 68124476 13k *5%
R141 6-127802 1k
R142 6-129226 100k
R143 6-128902 47k
R144 6-10401C81 22k
#R 145 6-124CB9 47k
R146 6-124C69 6. Bk
R147 6-124CH9 47k
CRYSTAL UNIT, quartz 1 L7 MHz
Y101 48-84755E01 T-T filfer
Y102 48-B4755E01 | i-f filter
or 48-84765E02 i-f filter
*Y103, 104 48-84755E01 i-I filter
or 48-84755E03] i-f filter
Y108 48-84754E01 discriminator

*When replacing Y102, Y103 or
Y104, order Part No.
48-84755E01 only.

26-B4861EQ1
28-84227R01
42-84284B01
T5-84300802
55-84300B03

SHIELD, barrier
CONNECTOR, phone
RETAINER; 8 used
HANDLE (langt 2 used
HANDLE {shart)

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

TLESI9ZA Preamplifier (450-512 MIz)

PREAMPLIFIER

TLEB19!A Preamplifier (406-450 MHz)

PL-2693-0

TLEB3I40A 2-Receiver Coupler Kit

PL-3432-0

R1

W2, 3

wa

W5

w6

6-124A25

20-83233K01

1-80737B77

1-80775B69

1-BO775B70

RESISTOR, fixed:
100 £5%; 1/4 W

coaxial (solid)

includes; 30-83794C01 CABLE,
coaxial (4'); 9-84%68D01 JACK
bulkhead; 2B-82331G01
CONNECTOR, phone type
includes; 30-84173E0! CABLE,
coaxial (12"} and (2)
28-82331G02 CONNECTOR,
phona type

includes; 30-84173E01 CABLE,
coaxial (11'"'}and {2}
2B8-84967D01 CONNECTOR,
BNC type

NON-REFERENCED ITEM

1-80775B68

BRACKET ASSEMBLY:
includes 7-84131G01
BRACKET and (3} 9-83663C01
CONNECTOR, phono type

TLES610A 11-8 MHz Shifted I-F Crystal Kit

PL-6469-C

Y101 thru 104
Y105

48-B4755E04
4B8-84755 K02

CRYSTAL, unit:
[-F filters
discriminator

Cl, 2

c3, 4
C5

Cé

I1, 2

Ll
L2, 3
L4

P2, 104

Ri

R3

NON-REFERENCED ITEMS

3-138804
3-138891
3-133506
4-49854
5~84500B03
14-84560B01

14-84583R01

26-83838F01
26«84250B01

26-84250B03

26-B4250B08

26-84250B12

26-84250R13

26-84253R0]

26-84614G01

26-84639E01
26-84641E01

26-84642E01

SCREW, machine: 4-40 x 5/14"
includes lockwasher; 5 used
SCREW, tapping: 632 x 7/16"
includes lockwasher; § used
SCREW, tapping: 4-40 x 5/16"
includes lockwasher; 8 used
WASHER, spacer: 2 used
EYELET, speciai; 8 used
INSULA TOR, dual: 0, 55" long
0.22" wide; 4 used
INSULATOR, dual: 0,74 long
x 0.37" wide

SHIELD, coil

SHIELD, coil: 0. 750" inside
dimension

SHIELD, coil: 0.625'" cutside
dimension

SHIELD, coil: 1'' cutside
dimension

SHIELD, coil; 0, 750" ingide
dimension; 1, 25" high
SHIELD, coil: 1' outside
diam. ; 1, 30" high

SHIEL DL can: 1. 56" wide x
2.625" long

SHIELD, coil; 0,0625" ocutside
dimension

SHIELD, barrier

SHIELD, bottom

SHIEL D, bottom

20-83693H03
br20-83693H01

21-861441
21-861219
23-84762H04

9-84135B01

47-84330B01
24-B800484
47-84330B03

28-84282D01

48-869533

6-10401C25
6-185B73
6-1040:1C17

1-80739B37

CAPACITOR, variable:
fincludes standard tuning
""piston");

0.9 - 9.0 pF (406-450 MHz) ]l

0.8 - 6,0 pF (450-512 MHz)
(NOTE: Also order 76-84425B0)
PISTON, tuning;H{special: SEE
NOTE 1I)

CAPACITOR, fixed:

500 pF +10%; 75 V; N4700

+ 001 uF +100-0%; 500 V; coded
RED

2,2 uF *20%; 25 V

CONNECTOR, receptacle:
fernale; coaxial; miniature type

COIL, RF:

(straight rod; 1. 75" long)
choke; 0,31 uH

(straight rod; 2. 19" long)

CONNECTOR, plug:

male; coaxial; miniature type

TRANSISTOR: (SEE NOTE I)
field~effect "N Channel"; type
M9533; does not include

42 -83660C01 CLIF, transistor
retaining

RESISTOR, fixed:
100 +£10%; 1/4 W
330 £10%; 1/8 w
47 =10%; 1/4 W

LINE, RF transmission:
includes P2, P104 and
30-83794C01 CABLE, RF:
coaxial; 6-1/2" length required
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MOTOROLA INC.

Communications
Group

1. DESCRIPTION

The audio and squelch board performs two basic
functions -- audio amplification and audio squelching.
The first two stages in the audio circuitry amplify the
signal from the discriminator and provide the proper
frequency response. This signal is routed to the line
driver module in remote control stations and to the local
logic board in local control models. The audio returns
through a VOLUME control. The remaining stages in
the audio circuitry take the signal returning from the
line driver and VOLUME control and provide the
necessary frequency response at the speaker. These lat-
ter stages also provide the drive required by the final
audio amplifiers (located on a separate board) for rated
power output. An integrated circuit and one transistor
perform all of these functions.

The squelch circuitry disables the audio path during
intervals between received messages. One integrated cir-
cuit performs the necessary detection and squelching
functions. Also, in conjunction with the PL decoder
and filter board in a PL station, this integrated circuit
provides unsquelching when PL signals are received.

2. FUNCTIONAL OPERATION
2.1 GENERAL

The audio signal from the receiver discriminator is
routed to the emitter follower (refer to Figure 1). The
emitter follower output is coupled to the SQUELCH
control mounted on the receiver chassis or local front
panel and also to the line level potentiometer mounted
on the audio & squelch board. The signal from this con-
trol is next applied to the preamplifier. If JU201 is cut,
the signal is first sent through the PL filter for attenua-
tion of the PL tone. The preamplifier output is coupled
off the board to the line driver or local logic board.
Audio returning from the line driver or local logic board
is coupled through the appropriate VOLUME control to

“MICOR”’ ““SENSITRON”
RECEIVER
AUDIO & SQUELCH BOARD

MODEIL TRN6006A, AV, 7A

amplifier Q203. After amplification, the signal is ap-
plied to the audio amplification circuits. Here, the
signal is raised to a level sufficient to drive the audio
power amplifiers. These are mounted on a separate
board which is secured to the chassis to provide ‘‘heat-
sinking’’ capability. The output of the audio power
amplifiers is applied to an output transformer which
drives a speaker or speaker desk set transformer (local
control stations only).

The signal returned from the SQUELCH control is
applied to the squelch section for noise squelch control.
Squelch action is achieved by utilizing the inherent
characteristics of a discriminator known as ‘‘noise
quieting’’. An input signal will cause more quieting of
noise as the signal level is increased. When a desired
level of noise quieting is reached, as determined by the
squelch circuitry and the setting of the SQUELCH con-
trol, the audio portion of the board and line driver are
enabled to allow a message to be heard. In a remote con-
trol station, the squelch circuit disables the audio cir-
cuitry by shunting a point in the audio signal path to
ground and also operating a series switch in the audio
signal path of the line driver.

In a local control station, the series path is broken
on the local logic board. In addition, an extra shunt
switch is activated on this board and its low resistance is
directed back to the audio amplification circuits. This
provides extremely quiet operation during periods of no
signal.

Upon completion of a received message, audio
shut-off is either immediate or automatically delayed
150 milliseconds, depending upon the signal level of the
previously received rf carrier. A strong signal produces
the immediate shut-off and prevents an annoying, loud
‘‘squelch tail’”’ burst from being heard. Weak signals
(signals that produce less than 20 dB noise quieting) pro-
duce the long shut-off delay and prevent a message from
being chopped under ‘‘flutter’’ conditions. Since the
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Figure 1.

received signal level must be low for the long turn-off
delay to occur and the ‘‘squelch tail’’ level is com-
parable to that of the received signal, the ““squelch tail’’
is not annoying.

2.2 EMITTER FOLLOWER CIRCUIT

The emitter follower circuit provides a low im-
pedance output which isolates the high impedance
discriminator output from the following squelch and
audio circuitry.

The output of the discriminator is capacitively
coupled to the emitter follower input at U201-1 and may
consist of noise and audio signals. The output of the
emitter follower at U201-2 is routed through C207 to the
SQUELCH control and also to the line level control.

2.3 PREAMPLIFIER CIRCUIT

This circuit amplifies the low-level audio signal to
provide the drive necessary for proper line driver opera-
tion. In addition, a negative feedback network (C208
and C209) provides the necessary frequency response
characteristics for phone line operation. In PL stations,
jumper JU202 is cut and the negative feedback is pro-
vided by C209 only. The network of R210 and C210
provides additional frequency response shaping.

2.4 AMPLIFIER CIRCUIT

Transistor Q203 increases the signal level from the
line driver or local logic board to the level required by
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the audio amplification circuits. Jumper JU203 is out
when the equipment leaves the factory. The gain of
Q203 is sufficient to drive the audio amplification cir-
cuits if the signal strength from the line driver or squelch
gate exceeds -10 dBm. With a signal strength below this
level, it is advisable to put in JU203 which increases the
gain of Q203. The RC network at the input to this stage
provides additional frequency response shaping re-
quired at the speaker.

2.5 AUDIO AMPLIFICATION CIRCUIT

The signal from amplifier Q203 is applied to the
differential amplifier thorugh capacitors C211 and
C213. In a local station, the extra shunt switch on the
local logic board is connected to the junction of C211
and C213.

The differential amplifier output provides the
drive for the complementary amplifier. Resistors R221
and R220 form a voltage divider, biasing the differential
amplifier at one-half of the supply voltage. Undesirable
transient voltages are eliminated by capacitor C212.

Final audio amplification, on the audio and
squelch board, occurs in the complementary amplifier.
These stages provide the drive for the audio power
amplifiers which are mounted on a separate board. The
complementary amplifier emitter resistors (R218 and
R219) are not included in U201 because of their high
heat dissipation requirements.
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Audio returned to the audio and squelch board
(from the audio power amplifiers) is applied to the out-
put transformer primary windings. This transformer
consists of four windings -- two input primaries, an out-
put secondary, and a feedback secondary. The output
secondary winding couples audio power to an external
8-ohm speaker which can be driven with up to 10 watts
at less than 5% distortion. Negative feedback from the
output transformer winding through C216 and across
R211 gives 6 dB per 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 R213 and
across C215 increases, giving low frequency de-
emphasis. Capacitor C238 rolls off the high frequency
gain of the amplifier to prevent high frequency oscilla-
tion. Capacitors C223 and C224, C240, C241, and C242
are rf bypass capacitors that shunt stray rf on the audio
A + and audio A- lines to ground. In local operation,
the output secondary winding couples audio power to a
16-ohm speaker and an autotransformer. This
transformer will drive up to six local desk sets.

2.6 NOISE ACTIVATED SQUELCH CIRCUIT

2.6.1 Squelch Input Circuit

The input signal from the SQUELCH control
may consist of audio and noise. An input shaping net-
work precedes U202 and passes high frequencies while
attenuating low frequencies. Allowing the high frequen-
cies to pass eliminates the effect of voice 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 coupl-
ing network to the second amplifier. This coupling net-
work is also a high pass filter which further attenuates
voice and tone signals to the second amplifier.

The second amplifier amplifies the noise signal
and applies it through an RC coupling network to the
detector. Capacitor C233 and C234 form another high
pass filter that further attenuates the low frequencies.
Capacitor C234 is used to produce a peak-to-peak detec-
tor action from the noise detector, and thus, generate
twice the output voltage of a peak detector. This
capacitor does not affect frequency response.

2.6.2 Detector and Switching Circuits

The detector output level is a function of receiv-
ed signal strength and the setting of the SQUELCH con-
trol. The detector develops the dc output voltage across
filter capacitor C2335. The lowest dc output voltage cor-
responds to a no signal input (maximum noise) condi-
tion. The output voltage increases as the received rf car-
rier signal level increases (noise decreases).

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

--long ‘‘squelch tail’’ circuit,
--long ‘‘squelch tail’’ defeat switch,
-- carrier squelch switching logic.

With no received rf carrier signal (maximum
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 logic is
overridden by other circuitry.

As the input signal level increases (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 U202-12 of
5.5 volts dc; this voltage causes the carrier squelch
switching logic circuit to turn off and thereby enabling
the audio channel. Capacitor C236 and resistor R235
provide a rapid-rise, slow-decay time constant to the
voltage applied to the carrier squelch switching logic cir-
cuit. This permits a weak signal to immediately enable
the audio channel, yet delays the audio channel shut-off
if the signal is in a “‘flutter’” condition. The voltage
necessary to enable the carrier squelch switching logic is
approximately 3.8 volts dc.

A voltage greater than 35 volts dc at the detector
output (rf carrier signal level that produces 20 dB
quieting or better with the SQUELCH control set at
threshold), turns the long ‘‘squelch tail’’ defeat switch
on. This disables the long ‘‘squelch tail’’ circuit and the
150 millisecond delay function. Audio channel disabling
now occurs immediately after the rf carrier disappears.

2.6.3 Squelch Output Circuit

The squelch control logic circuit directly controls
the shunt switches.

The output of the squelch control logic circuit
depends upon the output of the preceding carrier
squelch switching logic circuit. With the carrier squelch
switch logic circuit off, the squelch control logic circuit
will turn the shunt switches off, allowing a message to
be heard. If the carrier squelch switch logic is on, the
squelch control logic circuit will turn the shunt switches
on, disabling the audio channel, and activating the
series switches in the line driver or local logic board.
Capacitor C237, connected to U202-10, slows the turn-
off of the shunt switches to ‘‘soften’” what would other-
wise be any annoyingly abrupt turn-on of the audio.
This same point (U202-10) supplies a digital output
voltage that can be used as an indicator that the receiver
is unsquelched (audio channel enabled).

AUDIO & SQUELCH BOARD




Two additional functions that may affect the
squelch control logic ouput are associated with
‘‘Private-Line’’ operation. PL disable (U202-14) may be
either shorted to ground or open. When an open is pre-
sent at U202-14 (PL disabled), a received signal with or
without a PL code will be heard from the speaker.
When at ground potential (PL enabled), the output of
the carrier squelch switching logic circuit is inhibited.
When the proper PL code is received, a +9.5 volts dc
from the PL decoder board to U202-8 turns the squelch
control logic circuit off which turns the shunt switches
off and allows a message to be heard. Jumper JU204 is
normally in the circuit and is only cut when a field
modification is made. The cutting of this jumper and
associated modifications on the receiver interconnect
board will provide “AND SQUELCH” operation,
changing the PL squelch circuitry from fixed sensitivity
operation to variable sensitivity operation. Under this
mode of operation, the SQUELCH control will affect
the squelch sensitivity.

Audio disabling is performed by shunting the
audio circuit to ground through a low impedance path
and also by the operation of a series switch in the line
driver or local logic board. When the solid state shunt
switch is turned on (U202-7), signals developed across
R236 are shunted to ground. This prevents any signals
from being heard at the speaker. Acting in tandem with
the first shunt switch, the second shunt switch output is
routed to the line driver or local logic board and enables
a set of switches on either of the boards. In a remote
control system, this breaks the audio path and prevents
audio from appearing on the 600-ohm line. In a local
control system, these series switches also break the
audio path, thus preventing any audio or hum and noise
from reaching the speaker.

3. MAINTENANCE
3.1 GENERAL

This section of the manual provides maintenance
shop type procedures for the audio and squelch board.
It assumes that preliminary tests have already localized
the trouble to this board. These bench tests include pro-
cedures for testing and troubleshooting, including in-
tegrated circuit check-out.

NOTE
The audio and squelch board must be in-
stalled in a station for testing to provide
the necessary power and ground connec-
tions.

3.2 PERFORMANCE TESTS

The performance test may be used for
troubleshooting to isolate the point of abnormal opera-
tion. They may also be used after repair to assure that
the board is operating properly before it is returned to
service.
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3.2.1 Audio Amplification

3.2.1.1 Specifications

The audio section of the audio and squelch
board combined with the separate audio power
amplifier transistors will provide at least 10 watts
(5 wattts local) audio output at less than 5 per cent
distortion from a 3.0 kHz deviated, 1 kHz modulated
on-frequency signal applied to the station antenna
receptacle.

3.2.1.2 Procedure

Step 1. Replace the speaker with an 8 ohm, 15 watt
non-inductive resistor. In local control stations, discon-
nect the autotransformer.

Step 2. Set the SQUELCH control fully
counterclockwise (unsquelched). ‘‘Private-Line’’ sta-
tions must also be PL disabled.

Step 3. Connect an rf signal generator to the station
antenna receptacle and adjust it to the receiver fre-
quency.

Step 4. Adjust the signal generator for 1000 microvolt
output, modulated with 1000 Hz tone at +5.0 kHz
deviation.

Step 5. Connect an AC voltmeter to pin J903-7 at the
receiver interconnect board.

Step 6. Adjust the line level control R203 for 175§ mV
acrms.

Step 7. Reduce the deviation to + 3.0 kHz.

Step 8. Connect an AC voltmeter across the 8 ohm
resistor.

Step 9. Adjust the VOLUME control until 9.0 volts ac
rms is read on the ac voltmeter (this represents
10 watts).

Step 10. Measure distortion at 10 watts audio power
output. It should be less than 5%

3.2.2 Squelch Control

3.2.2.1 Specifications

3.2.2.1.1 The squelch section of the receiver audio and

squelch board shall enable the audio section
when an rf signal level greater than 6 dB noise quieting
(one-half the discriminator output level with no signal
input) is applied to the receiver with the SQUELCH
control set at threshold. When the signal is removed
from the station, the audio channel shall become dis-
abled after approximately 150 milliseconds. When an

A

.
-




14

input signal greater than that required for approximate-
ly 20 dB noise quieting is removed from the station, the
audio channel shall become disabled immediately.

3.2.2.1.2 When the SQUELCH control is turned fully

clockwise (tight squelch) an input signal that
produces about 20 dB noise quieting shall be required to
enable the audio channel.

3.2.2.1.3 The squelch section shall inhibit audio
output when no input signal is received.

3.2.2.1.4 In “‘Private-Line’’ stations, the squelch
section of the receiver’s audio and squelch

board shall perform as described in paragraphs

3.2.2.1.1, .2, and .3 while the radio set is PL disabled.

3.2.2.1.5 In PL operation, the squelch section shall

inhibit audio output when the proper PL
code is not received, regardless of the input signal
strength.

3.2.2.2 Procedure
3.2.2.2.1 Carrier Squelch Stations

Step 1. Turn the station on and adjust the SQUELCH
control clockwise from the full counterclockwise posi-
tion until the receiver just quiets (threshold squelch).

Step 2. Measure the resistance of U202-6 and -7 with
reference to ground. Both pins should be less than
1000 ohms.

NOTE
Erroneous readings will be obtained in
resistance measurements if the voltage
between the ohmmeter probes exceeds ap-
proximately 5.0 volts dc.

Step 3. Connect a signal generator to the station
antenna receptacle and adjust it to the receiver frequen-
cy. Modulate the generator output with a 1000 Hz tone
at + 3.0 kHz deviation.

Step 4. Increase the signal generator output slowly un-
til the receiver just unsquelches. Remove the modula-
tion from the signal generator. Unsquelching should oc-
cur at a generator output that produces 6 dB noise
quieting, or less.

Step .5 Measure the resistances of U202-6 and -7 with

reference to ground. Both pins should be greater than
200,000 ohms.

Step 6. Increase the signal generator output until ap-
proximately 12 dB noise quieting is obtained. Remove
the rf signal from the station 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. If a calibrated, triggered sweep oscilloscope is

available for measurement, the duration of the ‘“squelch
tail’’ should be approximately 150 milliseconds as
measured at the speaker.

Step 7. Increase the signal generator output to pro-
duce 30 dB noise quieting. Turn off the rf signal and
note the ‘‘squeich tail’’ duration. It should be no more
than a “‘click’’. The duration should be less than 10
milliseconds.

Step 8. Turn the SQUELCH control fully clockwise
(tight squelch).

Step 9. Adjust the signal generator output level until
the station just unsquelches. Unsquelching should occur
at a generator output that produces approximately
20 dB noise quieting.

3.2.2.2.2 “‘Private-Line’’ Stations
Step 1. Disabled the PL circuitry.

Step 2. Perform previously described carrier squelch
station procedure.

Step 3. Return the station to PL operation. On sta-
tions using ‘“AND”’ squelch operation, also turn the
SQUELCH control fully counterclockwise during this
test.

Step 4. Vary generator output between minimum out-
put and 1000 microvolt output while checking the
resistances of U202-6 and -7 with reference to ground.
Both resistances should remain at less than 1000 ohms.

Step 5. Modulate the on-frequency generator output
with a PL code for +0.5 to + 1 kHz deviation and 1000
Hz tone for +3.0 kHz overall deviation.

Step 6. Increase the signal generator output slowly un-
til the receiver just unsquelches. Unsquelching should
occur at a generator output that produces 6 dB quieting,
or less.

3.3 TROUBLESHOOTING

3.3.1 Check Input Voltages

A malfunction in the audio and squelch opera-
tion may be due to the loss of dc input voltages which
can be caused by this board or another section of the
station. Since there are only two input voltages applied
to this board, it is advantageous to verify their presence
before beginning extensive troubleshooting.

P9%03-1, -4 +9.6 V dc with
respect to chassis

P903-16 Audio A +
(approximately

+13.6 V dc with
respect to A-)
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PARTS LISTSHOWN ON BACK

ALL AUDIO CIRCUIT OSCILLOSCOPE WAVEFORMS

TAKEN UNDER THE FOLLONING CONDITIONS: TRN6006A, AV, 7A Audio and Squelch Board
1 VERTICAL SENSITIVITY SHOWN UNDER EACH Circuit Board Detail, Schematic Diagram,

SQUELCH CIRCUIT WAVEFORMS 2 WOMZONTAL DEFLECTION - 26 msciOry AUDIO CIRCUIT WAVEFORMS and Parts List
® @ G ® Motorola No. PEPS-16952-H

Il L "Iiig‘m r ‘W‘ " (Sheet 2 0f 2)
“ﬂlllll‘ ) ﬁ;‘u LR

WISE (OFF) 1000 uV RF SIGNAL INPUT
7/15/81-PHI
.38 v rms 35 W rms 4.5mVrms 13V rms 27V rms 2 VDIV, .5 VDIV,

ALL SOUELCH CIRCUIT OSCILLOSCOPE WAVEFORMS TAKEN UNDER
FOLLOWING CONDITIONS:

MOOULATED WITH 1000 Hr TONE WiTH

+30 kH: DEVIATION ’
‘ 4 VOLUME CUNTHOL SET FOR 9.0V rms AT LOAD
| . OUTPUT TERMIMATED tN 8.0HM LOAD
| 8 PZGISET FOR 176 mv AT PIN 7 WITH +5 kHz

DEVIATION (1 kHz TONE).

1. VERTICAL SENSITIVITY =06 V/DIV,

2, HDRIZONTAL DEFLECTION = 2 msac/DIV.

3 SIVELCH CONTROL FULLY CLOCKWISE (ON]. MO EXTERNAL
SHGNAL APPLI%

(5]

*4,  WAVEFORMS AND (6 ARE DC COUPLED WITH ZERO AT
BOTTOM, OTHERS AC COUPLED. EPS-6534.0

EP5S-8804-O
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TRN6006A Receiver

LEGEND

L = 25-50 & 72-76 MHz
H = 132.174 MHz, 406-450 MHz, 450-512 MHz
TRNHO0OTA Receiver Audio & Squelch Board
(25-50 & 72-76 MHz)

Audio & Squelch Board

(132-174 MHz, 406-450 MHz, 450-512 MHz,

_ PL-3269-F
This parts list covers two models of the Receiver Audio &
Squelch Board. Where differences exist a letter suffix L or
H is added to the reference symbol to Bhow the applicabie
unit.
CAPACITOR, fixed; uF; +10%;
100 V; unl, stated
G201 23-83210A01 | 25 +150-10%; 25 v
C202 23-82783B36 | 39; 10 V
C203 23-84762H10 | 22 220%; L5V
204 8-83813H12 L0047
C205 2-83813H11 0.22; 715 Vv
C206 §-83813H29 |0.33; 50V
cz07 23-82783B24 | 15; 25 V
C208 §-83813HO1 . 0068
C209 8-B3B813H26 . 0056 +£5%; 50 V
C210L B-82905G45 .082; 50V
CZ10H 8-82§05G03 . 047; 50
IC211 B-83813H11 0.22; 75 v
jc2l2 21-848236 650 pF +5%; 500 V
Cc213 8-83813H11 0,22; 75V
IC214 23-B4081B03 | 75 +150-10T; L5 Vv
jC215 8-83813H11 0,22; 75V
[C216L 21-82187B20 | 1000 pF
jC216H 21-82187B31 | 1500 pF
jc217 21-82187B43 |.0039; 200 V
jc218 8-83813H11 0.22; 75V
IC219 NOT USED
jCz220 21-83406D46 | 56 pF +£5%; 500 V; N150
221 23-84081B01 |50 +100-10%: 25 V
jc222 23-83210A08 | 100 +150-10%; 25 V
jc223, 224 21-82372C04 |.05 +80-20%; 25 V
IC225 8-82905G16 ,033
C226 2]1-859942 220 pF £5%; 500 V¥
227 §8-83B13HO7 0,15; 75V
G228 21-84426B63 | 1500 pF +5%
C229 23-84762H07 [ 4.7 +20%; 10 V
lC230 21-84426B06 | 100 pF £5%; 500 V
C231 21-84493B05 | 1000 pF; 200 V; N2200
[C232 21-82133G03 | 100 pF +5%; 500 V; N750
C233 21-B4426B1L | 470 pF £5%; 500 V
C234 8-838B13H31 .01; 100V
[>235 8-83813H11 0,22; 75V
C236 23-84762H08 |3.9 +20%; 15V
k=237 NOT USED
C238 21-82372C01 |0.1 +80-20%; 25 V
239 21-83596K10 |220 pF £20%; 500 V
[C240 21832501 .01 +60-40%; 250 V
[C241, 242 21-83596E10 |220 pF £20%: 500 V
C243 21-832501 .01 +60-40%; 250 V
[C244 21-82133G03 |100 pF £5%; 500 V
[C245, 246 NOT USED
C247 21-832501 .01 +60-40%; 250 V
0248 thru 250 21-83596E10 220 pF +20%; 500 V
[c251 21-84426B11 {470 pF +5%; 500 V
DIQDE: (S5EE NOTE)
CRZ0L 48-83654H01 {silicon
CONNECTOR, plug:
P201 consiste of contact pins mounted
on ¢ircuit board
TRANSISTOR: (SEE NCTE)
Q203 48-869642 NPN: type M9642
RESISTOR, fixed: +5%; 1/4 W;
unl, stated
R201, 202 6-124461 3,3k
R203 18-83083G24 |variable: 25k +30%
R204 6-124C05 15 #10%

REFERENCE MOTQROLA
SYMBOL PART MNQ. DESCRIPTION

R205 6-124A49 1k

R206 6-124493 68k

R207 6-124A99 120k

R208 6-124A73 10k

R209 6.124C17 47 £10%

R210 6-124A51 1.2k

R211 6-124A63 3.9k

R2l2 6.124A49 1k

R213 6-124C97 100k +£10%

R2l4 6.124A89 47k

R215 6-124449 1k

R2i6 6-124A57 2.2k

R217 6-124C01 10 £10%

R218, 219 6-124A09 22

R220, 221 6-124A71 8, 2k

R222 6-124A95 B2k

R223 6-124A83 27k

R224 6-124A45 680

R225, 226 6-124C17 47 £10%

R227, 228 6=124A61 3.3k

R229 thru 23% NCT USED

R232 6-124A81 22k

R233 NCT USED

R234 6-124A83 27k

R235 6-124D04 180k £10%

R236 6-124C89 4Tk £10%

R237 6-124A81 22k
TRANSFORMER, AF:

T201 25-84083B02 |pri: split winding; total res
0,5 Ohma max
sec: res 0.8 Ohms max
feedback: res 2 Ohms max
INTEGRATED CIRCUIT:
{(SEE NOTE)

uzo1l 51-B2848M70 |type M4870

yzoz 51-8456 1179 {type MbO179
DICDE: (SEE NOTE)

VA1 48-B2256C38 |Zener; 9.1 V; 400 mW

NON-REFERENCED ITEMS

42-84284B01
3-138162

55-84300B01
55-84300B02
29-84028H01

29-84028H02

RETAINER; 4 req'd.

SCREW, tapping: Phillips rd.
hd,, 4-40 x 3/8"; 4 req'd. (used
for mounting Retainers)
HANDLE (long}

HANDLE (short)

TERMINAL, contact; 18 req'd,
{long)

TERMINAL, contact; 24 req'd.
(short)

NOTE: Replacement dicdes and transistors must be ordered by
Motorcla part number only for optimum performance,










TECHNICAL CHARACTERISTICS

FREQUENCY DETERMINING DEVICE = = . *‘Vibraspondet”’ resonant reed
“pL". TONE FREQUENCY . L. Selected from 61-210 Hz range .
TONE ACCURACY 0.15%
TONE BANDWIDTH - - ~Approximately 1 Hz' = -
TONE SENSITIVITY - 0.25.volt ac rins feeddrive
OUTPUT . . - .. . " 9.5 volts dc switched: . .
POWER REQUIREMENT “S6voltsde @1y m't;ﬂ-*lejﬁl_peres -

1. DESCRIPTION

This decoder provides a dc output voltage to un-
squelch the receiver’s audio section only when the pro-
per PL tone is received. The decoder will respond only
to a specific, continuous low-frequency tone from a
transmitter in the same “‘Private-Line’ network.

2. FUNCTIONAL OPERATION
2.1 GENERAL

2.1.1 “‘PL” Ton

2.1.1.1 The PL filter passes low frequency PL tones
and attenuates signals above 300 Hz. The noise
switch shorts out high frequency noise signals. The tone
from the PL filter is limited to a fixed level by the
amplifier/clipper and then applied to the
“Vibrasponder’ resonant reed which vibrates when the
tone is the same frequency as the reed’s resonant fre-
quency. When the reed is vibrating, the tone is applied
to a detector which 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 cir-
cuits. The output also activates the noise switch.

2.1.1.2 A separate high pass audio filter is located on
the PL decoder board which allows voice
signals above 300 Hz to pass but blocks PL tones. This
fiiter is connected in series with the audio signal path to
prevent the PL tone from being heard in the speaker.

2.1.2 “PL” Tone Absent

When no PL tone is present, the output switch is
off. The output voltage is 0 volts at this time which in-
hibits 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 hugh frequency nowse desensitizes the

amplifiers and acts as an ‘‘anti-falsing’’ feature to pre-
vent a random low-frequency noise signal from ac-
tivating the resonant reed.

2.2 DECODER INPUT CIRCUITS
2.2.1 The receiver discriminator output signal consists
of noise only when no carrier signal is being
received. With a carrier signal input to the receiver, the
noise is reduced and voice audio or voice audio and PL
tone added.

2.2.2 These input signals are routed through the low

pass filter and noise gate circuit. A receiver input
signal that is modulated +£0.5 kHz with PL tone pro-
duces a nominal 60 millivolts rms signal at the input to
the decoder. The low pass filter consisting of L8OI,
C802, CB03 and (805 attenuates sharply all signals
above 300 Hz. Thus, voice and noise sighals above
3000 Hz are blocked but PL tones are passed. High pass
filter C801, R803, and C807 presents a parallel path for
high frequency noise whenever the decoder is not ac-
tivated. This condition is desirable so that low frequen-
¢y noise (only} will not falsely activate the decoder.
When the proper tone has been received and the decoder
is activated, noise switch Q807 acts as a short and
grounds all high frequency signals before they reach
amplifier Q801.

2.3 INPUT AMPLIFIER CIRCUITS

Amplifier Q801 amplifies noisc and PL tone
signals which are coupled to amplifier/clipper Q802.
Diode CR801 and the base emitter junction of Q802
limit both the positive and negative swing of the signal
to a maximum amplitude. The amplified output of
(802 provides a constant amount of drive even though
the amount of PL. tone deviation from various {ransmit-
ters is not constant. It also limits the noise signals to pre-
ven! oversensitivity to noise signals which could falsely
operate the “‘Vibrasponder’ resonant reed.
“Vibrasponder” driver Q803 operates as an caltter

follower to provide current drive to the low impedance
““Vibrasponder’ resonant reed.

2.4 *“VIBRASPONDER’ RESONANT REED

At resonance, the reed acts as a high Q
transformer coupling energy from the primary to the
secondary winding. At all other frequencies, the reed
will not vibrate and no energy is coupled to the secon-
dary winding,

2.5 OUTPUT CIRCUIT

When the proper PL tone is applied to the reeds, it
develops a sinusoidal wave outpul at its resonant fr-
quency. This sinusoidal wave is amplified by Q804.
Negative feedback through C810 maintains the
sinusoidal waveform, The amplified signal is coupled to
detector Q805 which converts the signal to a dc poten-
tial. Q805 is cut off with its collector voltage of 9.6 volts
until the tone is applied. With tone applied, the positive
most portion of ihe sinusoidal wave is clamped at ap-
proximately .6 volt. The positive swing of each cycle
causes momentary conduction of Q805 and the collector
voltage drops to near zero volts. C813 charges during
the conduction period and discharges through R820 and
R821 to develop a filtered de potential which forward
biases output switch Q806. With QB806 activaled,
9.6 volts is gated to the output which unsquelches the
receiver. Noise switch Q807 is also activated which
places a short across the noise gate as explained in
paragraph (b).

2.6 AUDIOFILTER

Audio and PL tone from the VOLUME control
are routed through an audio filter consisting of
C814-C817 and 1802 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 buard,
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MEASURED WITH 60 MILLIVOLTS "PL" TONE INPUT.
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804. UNLESS OTHERWISE STATED:

RESISTOR VALUES ARE IN OHMS;
CAPACITOR VALUES ARE !N PICDFARADS.

805. JUMPER JUBOF AND PBOI ARE INCORPORATED IN
MODEL TRNG0O2A ONLY. JUBO! IS REMOVED AND
PBO! IS USED ONLY FOR CERTAIN OPTIONAL
EQUIPMENT,
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TONE “PRIVATE-LINE” DECODER

WAVEFORMS MEASURED UNDER FOL-
LOWING CONDITIONS:

1.

2.
3

& o

VERTICAL SENSITIVITY SHOWN UNDER
EACH WAVEFORM.

HORIZONTAL DEFLECTION = 5 msec/DiV,
WITH RECE{VER OPERATING PROPERLY:

A, INJECT 1000 uv RF CARRIER AT
ANTENNA CONNECTOR.

8. MODULATE CARRIER WITH
“PL" TONE. AOJUST MOOULA-
TION FOR WAVEFORM (T) :
1LE. 60 mV rms {170 mV P-B) AT
J201-2.

RECEIVER NOT USED:

A, INJECT “PL” TONE AT J201.2.
8. ADJUST TONE LEVFL FOR
WAVEFORM (1) .

CSCILLOSCOPE VERTICAL INPUT -- AC.
OSCILLOSCOPE SYNC - INTERNAL,
MEASUREMENTS MAOE WiTH RESPECT
TO CHASSIS GROUND,
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FUNCTION

Unsquelches receiver upon receipt of proper ‘‘Private-

Line’’ tone

MODEL TRN6002A
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“PL"” DECODER WAVEFORMS

.2 V/DIv,

EP5-6182-B

50 mV/Dlv,

1 V/DIV,

68P81026K73-H
8/15/82-PHi
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

TRN6002A Tone "Private-Line' Deacoder

ELECTRICAL PARTS LIST

IMPORTANT

USE ONLY THE FOLLOWING MOTOROLA
PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS

PL-3259-D

801
c8oz
c803
C804
c805
CROb
c807
G808, 809
C810
C81l
cal2
Co13
c8l4
C815
C8lé
c8i7
C818

GRBO1, BOZ

EB01

LB01, 502,803

Q801 thru
805
Q806

Q807

R20]1
Rgoz2
RB03
804, 805
RB806
RBOT
RB808B
RBO9
R3810
R311
RE12
R313
R84
R8LS
RE16H
R3817
R3LB
R&19
RB20
RB21
RB22
RE23
RE24

RE25

21-82187B18
B-82905G32
8-82905G0B
21-821878B39
B~83813H06
8-82905C04
§-82905G01
8-82905G04
8-82905G02
8-82905G04
23-83214C02
8-82905G31
B-83293B10
B-83813HI6
8-82905G30
8-82095G14
21-B3406D51

48-83654H01

TLNB3E1A

24.84003A01

48-869642

T ar 48.869570

48-869043
or 48-869571
48-869642
or 48-869570

£-11009C57
£-11009C69
£-11009C63
6-11009C73
6-11009C89
6-11009C41
6-11009C81
6-11009CEY
6-11009C41
6-11009CE1
6-11009C73
6-11009C6E
6-11008C31
6-11009C6a5
6-11009C97
6-11009C45
6-11009C25
6-11009C65
6-11009C97
6.11009C89
6-11009Ch7
6-.11009C13
6-11009C73
6£-11009C57

CAPACITOR, fixed: uF #10%;
50 V; unless otherwige stated
270 pF

0,22

.033; 100 V

470pF; 500 V

0.1; 100 ¥

.068; 100 V

.01

.068; 100 V

022

.068; 100V

15 £20%; 25V

0.15

,033; x5%

. 022 5%

0.1

0.1 £5%; 200 V

3 pF %0,25 pF; 500 V

DICDE: (SEE NOTE I)

silicon

"VIBRASPONDER' RESONANT
REED: (SEE NGTE II)
plug«in unit

COIL, RF: choke

6 H

TRANSISTOR: (SEE NOTE I}
NPN; M9642

NPN; M9570

PNP: M9643

PNP; M9571

NPN; M3642

NPN; M9570

RESISTOR, fixed: £5%: 1/4 W;

unless otherwise stated
2.2k £10%
6. 8k £10%
3.9k

10k =10%
47k

470

22%

47Tk

470

22k

10k =10%
5, lk

180

4. Tk

100k

680

100 x10%
4. Tk

100k

47k

2z, 2k

33

10k £10%
2.2k +10%

28
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MECHANICAL PARTS LIST

TRN6G02ZA Tone "Private-Line'' Decoder PL-3261-A
MOTOROLA
DESCRIPTION
ITEM PART NO. ESCRIPTI
1 9-83011HO1 TERMINAL, pin: female;
6 req'd.
2 42-84116B01 SOCKET & CLAMP AS5Y
3 3-136905 SCREW, lock: No. 4 x 5/16';
2 reg'd.
4 42-§4284B01 RETAINER, Nylon: 2 req'd.
5 7-84223B01 BRACKET, retainer
NOTES:

L.

II.

For optimum performance, replacement diodes and
trangistors must be ordered by Motorola part ngmber,
The "Vibrasponder Resonant Reed (Model TLN83BlA)
is not part of the decoder board. When ordering the
complete board, the reed must be ordered separately.

"PL" TONE ABSENT

i ] " ASPONDER" ngp
"pL NOISE "pL’ NOISE | AMPLIFIER # | NOISE | VIBR PL" TONE DETECTOR
FILTER AMPLIFIER CLIPPER RESONANT AMPLIFIER
FROM ALDIO 8 _ AUDIC B NOISE | NOISE LOW DC
SQUELCH CIRCUIT
NOISE 0 VOLTS DC QUTPUT
SWITCH SWITCH
ov oc
OUTPUT
v
)
SQUELCH CIRCWAT
] n
PL" TONE PRESENT
: mpLt np wt T — upy!
"pL" TONE "pL" TONE | AMPLIFIER 7 |TONE_| YIBRASPONDER® | royp "PL" TONE TONE
FILTER *|  AMPLIFIER CLIPPER “Eag’ésm AMPLIFIER OETECTOR
FROM AUDIO B AUDID, NOISE, | HIGH DC
SQUELCH CIRCUIT B "PLTTONE
NOISE HIGH D¢ QUTPUT
SWiTCH SWITCH
_XTOIBE 690BI00TEIT-0
+9.5VDC
L OUTPUT
T0
SQUELCH CIRCUIT
FRGM AUDIO OR AUDI AUDIO- AUDIO TO AUDIOD
VOLUME L ¢ ——aumle . T eer
CONTROL PL" TONE ILTER
REVISIONS £8PB102KET3-E
CHASSIS AND REF.
SUFFIX NO, SYMBOL CHANGE LOCATION
TRNoODZA CB04 FROM 21-82187B26 Q801 BASE
L0003 uF 210%; 100V
TO 21-82187B39
470 pF_£10%; 500 ¥
RB03 FROM 6-124C73 10k
+10%; 1/1 W TO :
fi-124463 3.9k 23T
Fid W
RE13 FROM 6-124465 4.7k 0803 EMIT-
=50 1/4 W TO ‘| TER
H-l2EA6h 5, Lk 257
1w :

M_AINTENANCE
a. Recommended Test Equipment

(1) Motorola R1010 Series RF Signal Generator.
This solid-state unit provides receiver rf carrier signals.

(2) Motorola SLN6221A “‘PL"" Tone Generator
and ‘‘Vibrasender’® resonant reed on the same fre-
quency as the ‘“Vibrasponder’ resonant reed of the
decoder. An audio signal generator may be used if it is
accurately set to the decoder frequency. However, to
obtain the accuracy necessary, the frequency should be
adjusted while the signal is measured on a frequency
counter.

(3) Motorola Solid-State Oscilloscope for tone
signal measurement. Some measurements may be taken
with a high impedance ac voltmeter.

(4) Motorola Solid-State DC Multimeter for dc
voltage measurements.

b. Performance Tests

A 0.25 microvolt rf carrier signal modulated
+0.5 kHz with PL tone should unsquelch the receiver.
This can be checked as foltows:

(1) Connect the rf signal generator to the receiver
if input receptacle. Set the signal generator to the
receiver carrier frequency, then set the output to
minimurm.

(2) Modulate the signal generator output
+ 0.5 kHz with a PL tone of the frequency stamped on
the *“Vibrasponder’’ resonant reed. The tone can be
generated with a Motorola SLN6221A *“PL” Tone
Generator and a “*Vibrasponder” 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 +3.3 kHz.

(4) Increase the output of the signal generator un-
til the receiver unsquelches and the audio tone is heard
on the speaker. No more than 0.25 microvolt should be
required to unsquelch the receiver.

¢. Troubleshooting

If the PL decoder does not operate, or operates ix‘h-
properly, the following hints may be helpful in locatigg
the malfunction. E

(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 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. 1f
the reed is good, continue with other decoder tests,

(2} Decoder Testing

To test the decoder, inject a 1000 microvelt
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 is injected directly into
the decoder for testing, an rf carrier signal should be in-
jected 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, measure
signal 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.

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.

NOTE

The ““PL*’ decoder can be removed from
its normal position in the receiver chassis
and plugged on the front or circuitry side
of the audio board. Parallel-connected
pins have been provided for ease of servic-
ing. Remove the audio board shield for
access to these pins,



REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TI1.NB729A Decoder Circuit Board

P1.-3299-4

c8o01
C802
CB03
C8o4
C805
C 206
€807
C808, 811
caos
C810

CR801, 802
CRB03
CRE804

Q8oL

0802
QB803, 809,
810

804, 805,
806, 807
Q808

n8ol, 804,
831

R802, 806
R803

RE05
R&07, 809
RB08
RB1O0, 811,
812

RE13
RB14
R&15
R816
R817,
822, 824, 834
RE18
REB19
RE821
REZ3
RB25
R826
R827, 829
RB2ZB

RTBOL
RTB02

UBC1
1802

VREO1
VRBO2

Y801

Z801

21-B3798B0C]
21-82610C22
21-8B2428B56
23-82783B08
8-82905G39

B-B3813H23

8-83813H19

23-84762HO3
23-82783B48
21-82187B20

48-84616401
48-83654H0%
48-82139G01

48-B69653
48-B69649
48-869642

48-869643

48-869841

6-124C97

6-124D14
6-124C77
6-124D04
6-125C25
6-.124C37
6-13755C64

6-124A48
6-124A45
6-124A49
6-124C43
6-124C73

6-124C35
6.124C82
6-124A59
6-124A57
6-13755C67
6-10621C59
£-124C83
6-124B10

6-865641
6-82696B01

51-842067A82
51-84320A55

48-83696E07
48-82256C03

48-B2003KG0L

1-80772B36 or|
51-82142K02

CAPACITOR, fixed: uF;
100 pF +5%; 200 v
20 pF 45%; 200V

. 0047 £10%; 100 V
1.0 £20%; 35V

023 +5%; 50 V

L0068 £5%: 50 W
L0039 £5%; 50 V

10 £10%; 20 V

0. 68 +5%; 35 V

1000 pF +£10%; 100 V

DIODE: (SEE NOTE)
hot carrier

silicon

gerrmanium

TRANSISTOR: (SEE NOTE)
field-effect; type M9653
PNP; type M9649

NPN; type M9642

PNP; type M9643

PNP; type M9841

RESISTOR, fixed; 10%; 1/4 W;

unless otherwise stated
100k

470k
15k
180k
100:1/2 W
330
56,2k £1%

910 +5%
680 5%
1k #5%
560
10%

270

27k

2.7k

2. 2k 5%
5620 1%
4640 =17
27k

330K 5%

THEBRMISTOR:
300 ohm @ 25°C
10k ohms @ 25°C

INTEGRATED CIRCUIT:
{SEE NOTE)

M6782

M2055

YOLTAGE REGULATOR:
Zener type; 6.2 V
Zener type; 4,70 V

CRYSTAL:
resonator; 50.00000 KC

RESISTOR NETWORIK:
pull-up, 10-pin

NOTE: Por optimarm performance, diodes, transistors and
integrated circuits must be ordered by Motorola part
numbers,
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QUTAL IBASE 8/ BINARY [BASE 2}

NOTES: v 000 CODE NUMARER
7 (L5 ExXampeLe FOR
UNLESS QTHERWISE INDICATED 2 wro CODE 423 CODE PLUG DETERMINES
RESISYOR VALUES ARE (N OHMS; 3 ar? CODEWOARD THAT IS
CAPACITOR VALUES ARE iN MICROFARADS. 4 o L58 3 ¢ M58 H GENERATEL OR DECOLFD.
JUMPER APPLICATIONS 5 17 N 150 MSD / TECHNICIANS WHO HAVE NOT PREVIOUSLY SERVICED ;
5 i v i o o+ “DIGITAL PRIVATE -LINE" CIRCUITS ARE INVITED T0 Q
TRICORT | MICOR T BASE | MICOR BAKE 7 1 Jooe ORDER MOTOROLA BOOKLET 64P31106E83 (ENTITLED
JUMPER | MOBILE IRPT I STATION 222221 2018 18 I7 715 15— UBOT PIN KO "DIGITAL PRIVATE-LINE" BINARY—CODED SOUELCH!, ; TENSESOSR CODE FLUG oF TLNSIIOA
gy Y T — WHICH COVERS THE £ UNOAMERTALS OF SYSTEM OP— ; P COOE AERETER FORRLD
r iy o 4 ERATION, CIACUIT OPERATION AND SERVICING TECH— : (SeE DTN )
g o our NIOUES, USE THE TEAR—OUT CADER BLANK AT THE : £
[ SR 8 FAONT OF THIS MANLUIAL TO ORDER YOWIR FREE COPY l \L l f ,
ALY ELTA S F AT Sy MG - . J, L
BASE STATION APPLICATIONS AND XMIT TRHODOSA LOBE FLus
CODE ENABLE IS5 APPLIED TO JE05 IN “MICOR™ < a el I l JEOF
MOBILE APPLICA TIGNS, 1 JRE— : R
B+ {N MOBILE APPLICATION, A+ fN BASE STATION t + + BUFFER r-r~r Tt 1r —— 11—
APPLICATIONS. 23 |2z 20 [ Irs Irs 17 |t |rs 15 cnay
WAVEFORMS WERE TAKEN WITH AN ON- CHANNEL AF VEOT DETERMINES Ot 0K CBO4 AND FS04 HOLD -
INPUT SIGNAL OF 1000w, MODULATED WITH 1000 Hs vt RO o e PIN | HIGH FOR T 1
TONE (+4.25 kHz DEVIATION) AND A “"DIGITAL PRIVATE-. DETHE B 012 WA VEFORM APPEATS N FEEDBAgk APPROXIMATELY ” ' f r ' ’ =
NAL f+ 750 He DEVHATION] LT — PAT;:‘ FROM UE0T -4 700 USHY .3 “R GV 1000 MILLISECONDS o CODE QUT WAVEFORM
6.0V B ~ - AETER POWER IS o7
v APPLIED, 1
UBOT IS A CMOS DEVICE. DBSERVE CMOS ’ A Q L 1 ggﬁff?{ﬂ?sfvggfgrymm
HANDLING PRECAUTIUNS, . v . P = caoe b WomD AT et STy VPP
WHEN THE TLNET29A "DIGITAL PRIVATE L INE vaor RETE et e |25 oz |or leo (19 |8 |17 |18 15 #3 USOT 5. DURING TRANSMIT.
DECDDER 15 USED WITH THE TANGESIA, TANGGI0A, AsC At . iy ™ SROVIBES s el
OF TLNAZ908 AUDIQ AND SQUELCH B0AAD IN 2 _L J_ e r ENANLE AT LEDT 7 OUTRLT
MICOR™ MOBILE APPLICATIONS, AEFER 70 DETAIL g | B i &0 7 CoaE SEECT AETER INCOMING BINARY
8 FOR INTERCONNECTION INFORMATION. UBOT -5 WA VEFCRM P LD A7Ok M CODE 13 DECODED. S ENERATES OQUIESCENT STATE GUTPUT
BV a3 o8¢ v 2 - GET ] L1800 -9 INPUT LOW)
= A3 134 Hz SYMMETRICAL SOUARE
= - = aon o047 “80r WAVES (TURN OFF CODES -
B er Flawe our CODE GENERATOR/ AT CODE QUTPUT L8075 1N JBG
RBOS G iaa GUIESCENT STATE,
clock DECODER < | SBOE 7, oo
= wok Sk | | spenz NOTE & & 77 con >
[V p— L B f I (wore Z) oy
KEYED 5 2 CLOCK 50 kHez agor o
(+12.8V) P apinse COPE ENRELE e |7
~ 1504 '3
{Nore 3 ENRTLE
IMIT cope i BASE STATIONS LT
B0Z JU801 ” O3
ENEE EWRGVT [PTT [52] SHORT U801 -8 T( GROLND
e e Yy e 2 g $ e,
. (NorER) TO GENERATE CONTINUOUS =
3 CODE GENERATOR TURN- OFF CODE, SEE ALSD T
P AS A RESULT OF PTT. 2By ACTIVE FILTER N ENCODER, = ;
(NOTE &) Q LIFOT 11 WAVEEOM
Y ;
L SWITCH
CONT roc MOBILE
Py N cavr
— iy TO GENERATE CONTINUOUS TURN-OFF ARG
CODE REFEFR 102 ENCODER DLAGRAM, 0765
CONTINUOUS 9 hvbidind PEOE OV e i
PP fot MIaP AMOBLL
A HIGH UNSOUELCHES
2808 PEOG QR0 FUANS ON AFTER RECE{VER AUBIO
#e 100 BINARY CODE /5 (VALID CODE IS
| Y DECGOED. ALSQ ACTI— DECODED)
= VATES 0809, 5
Y Lcsor UBo2-5 WAVEFDRK 190 Do SEELCH
6.2V 0804 COLLECTOR WAVEFQRM T ERRE
= 0Es VP m_f \ ~ BV PP ERECISION P
- ~ 0 - BV P
VOLTRGE GAN =& g \_ 802 -PROVIDES CURRENT SQURCE ABOL .,“,.;E_,,ﬂ
SQUARING OF mveur
ACTIVE FILTER ._l__
#1358V DATA AND DESENSITIZA-- 50V DC #1378V ay
10 1te 3-POLE LOW PASS AND AMPLIFIER TION OF LOW FREQUENTY
) D ps03 NOISE COMPONENTS. A IEEY
Vo Q854 '
1 2 QLEVEL SMIFTER 60w ?iii:
DATA . ;
VRBOE INVERTER /
" 562K 3 2y P Vs o LEGEND
.. LEVEL SHIFTER R806 QB07- D08 SUPPLIES 0k iy
[1-~Z2 cdor & PP EXTYe
VEFORM [NOTE 1 o2 coFe LEaE ks i 150 A CONSTANT A 4
DATA N WAVEFORM { ! s : CURRENT 70 Ug02-8 o = THEGAY OF OPERATION DATA
DATA CONDITIONER Perrr caog
= L ]
LEOF
2.6V .
| sy o - 5 e - 1 i Priapiny ' MAINTENANCE DATA
= 910 INPUT BIASING I = o810 -+ C811, REI0, RE29
f AND TRANSIENT L =  cg09 > = DECA ?}33?% ;U;RN orFr | 828
SUPPRESSDR - y FOR 1 2 ? FADE FAOK
= CIRCUITRY REB g agra IQW 823 MARGIN el - PRINARY SIGNAL FLOW
g : iSOLATION 2.28 FBZ?
~ =S Z7K SWITCH P Q807 =
. PHOS Q805 SWITCH DN MAsdE —9— = SECONDARY SIGNAL FLOW
I MIBES AN 0fF gy uspz-7  CURRENT #8293
OQUTPUT, GATES SOURCE sl
LP FILTER RESPUNSE TABLE ~ 7o CB03 CHARGING DISABLE
Vypy < 50 MY AMS) p CURARENT THRU SWITCH AE32 Y]
REG v OUT TATT AT E03 EMTITTA LIVP-P LY RE23 oK i EEPS-ITOR5- &
P 773 MV U862 -7 WAVEFORW 1 (o
134 Hr | 3545 My jmmm,—lrm1ovoc _‘C} +| B
250Hz | 102 MY ~2B.3VDC w0 =
f DATA CONDITIONER QM09 1S TURNED ON
ALEOV FAROR VOLTAGE WHEN VALID CODE IS =

TIMING CAPACITOR CBI9
CHAAGE -DISCHARGE

VECADED, DISABLING
FPRECISION CURRENT
SOURCE AND
DECREASING CURFTENT
Y0 U8G2--8 THRU RB2Y,
RESULTING IN INCREASED
DECODING SENSITIVITY.

ETAN 2
MOBILE INTERCONNECTIONS (NOTE 8)

8CARD | DECODER BOARD
| CoNT S.6v — T3 2 coNT 8.6V
i !7 €0DE ouT
| | ()83
DECODER OUTPUT £\ LS SQUELCH ENABLE

l
|
|
L"_W DATA 1 I
- I
l

|
!
|
I DECODER !NPUI'—21
| | I
f | |2 ——--((g) JRo2 8+
l | i @) 005 HhasZeE
| o7
R I T I

[cowrroc fmrerconmecT ) T
| BOARD I

! o916 -2 o)—ﬁ— O PI1G-3

CODE QT XY EMABLE

I : |

CONTINUCYS #9561

*“ DIGITAL PRIVATE-LINE” DECODER

MODEL TLN5729A

1.

2.

FUNCTION
Decodes A 23-bit binary code word to

unsquelch the receiver,

In radios with simplex "'Digital Private-

Line" operation, generates a 23-bit
binary code word when the transmitfer
is keyed.

TECHNICAL CHARACTERISTICS

CODE DETERMINING DEVICE

TRN60054 CODE PLUG

CODE FORMAT

23-BIT WORD

CODE FTREQUENCY SPECTRUM

11-67 Hz

QUTPUT

SWITCHED 5.3 V DC

COPE OUT

SOLDER SIDE
COMPONENT SIDE
OL CEPE-1H52-C

ENRBLE

*
9
3

SHOWN FROM COMPONENT SIDE

pr s

awo ¥

KEYED #7 >2_
(AtcoR BRSE STRTION ONY)

"DIGITAL PRIVATE—LINE" DECODER

68P81026E13-F
5/10/79-PHI



HANDLING PRECAUTIONS FOR CMOS INTEGRATED CIRCUITS
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 impedance,
CMOE ICs are vulnerable to damage from statie charges. Care must be taken in handling, shipping,
and servicing them and the assemblies in which they are used.

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:

{1) Prior to and while servicing a circuit module, particularly after moving within the service
arca, momentarily touch hoth hands to a bare metal earth grainded surface. This will dis-
charge 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
p g y ¥ p
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 module before connecting the test probe. Similarly, disconnect
the test probe prior te removing the ground tead.

(6} a circuit module is removed from the system, it is desirable to lay it on a conductive sur-
face (such as a sheet of aluminum foil) which is connected to ground through a resistance of
approximately 100k,

WARNING
1f the aluminum foil is connected directly to ground, be cautious
ot 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 dilferences can exist across
the human body, it is recommended that only one hand be used if it is necessarly to touch pins
on the CMOS device and assocciated board wiring.

(9) When replacing a CMOS integrated circuit device, leave the device in its metal rail container
or conductive feam 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 CMQCS circuitry. Similarly, such low im-
pedance equipment should be disconnected before power is turned off,

(I1)Replacement modules shipped separately from the factory witl 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.

EPS-18293-0

“DIGITAL PRIVATE-LINE” DECODER BOARD
TROUBLESHOOTING CHART

NOTES:

L.

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.é Be sure the signal generator is able to accept very low frequency modu-
lation {less than 5 Hz). !

SYMPTOM

PROBABLE CAUSE

ACTION

2. DBefore you replace UBQIj use the following procedure to verify that U801 is maifunctioning:
a, Connect UB01-11 to the code input of a Motorola SLN6413 A '"Digital Private-Line" Test Set.
b. Apply a carrier-frequency signal to the receiver rf irput from a signal generator that is
modulated by the codg output of the test set.
If proper decode is indicpted, UBOl must be replaced. If U80l must be replaced, refer to the
CMOS handling precautians.
SYMPTOM PROBABLE CAUSE | acTiON

No decode, but received
audio is good when PL ing.
is disabled. board. If audic is not enabled,

i 1. Audio squelch is malfunction-] Remove the decoder board. Apply
+9.6 V at P201-3 on audio & squelch

troubleshoot audio & squelch cir-
cuits.

2. Current source disable
switch is always on.

Check for 8 - 10 V at Q809 collector.
If Q809 collector is 0 V, replace Q809,

3. Improper 140 Hz low pass
filter response,.

Check dc voltages in filter circuit,
Check the filter frequency response.
Measured 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, U802 supply voltage is
toc high.

Check UB02-10 for +10.4 Vv +0.2 V dc,
If voltage is high, troubleshoot the
+10.4 V regulator on the decoder
board.

2, No 50 kHz clock Check UB01-4 for 50 kHz clock pul-

ses. Rise time must be %750 n sec.

3. Audio enable switch is If U801-7 is high, but circuit board
pin 5 is low when receiving code,

replace Q810.

malfunctioning.

4. Dump pin UB01-1 is always
high,

Check U801-1 should always be 0 V.

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 USOIL, Check U801-11 for 0 - 6 V pulses,
If pulses are not present, check Q806

and UB02 operation,

Excessive squelch tails
{approx, 500 msec noise
burst) at ends of re-
ceived transmissions

1. Turn-off code not being
tranemitted by other
radio unit,

Moniter circuit board pin 4 {DATA IN)
for presence of turn-off code at ends
of transmissions,

2. U802 lock-in malfunction

Ground Q809 collector, With a 300 mV
p-p 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. U80! turn-off code
detector is malfunctioning,

Check U801 (Note 2},

Ground U801-9. If a received code
is high, is properly decoded, check for a mal-

7. Transmit code enable input

function in the delayed transmit enahle
! circuit on the encoder board,

8. U801 has an internal If, after checking causes 1 through 7,

malfenction. the cause of the problem has not been
isolated, replace U801,
CAUTION,
U801 is a CMOS device and may
be damaged by improper handling.
Refer to the CMQOS handling pre-
cautions in this instruction section.
Excessive decoder falsing - 1. Precision current source Measure the de voltages in the pre-

when monitoring an inactive
channel (noise falsing}.

cision current source circuits.
Current to U801-8 =
{VBE of Q808) (R825 + R826 +RT802)/

is low or inoperative.

Poor detector sensitivity
in poor quieting coaditions

l. Improper 140 Hz low pass
filter response response.

Check dc voltages in filter circuit.
Check the filter frequency response;
measured at Q803 emitter, the fil-

ter 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.

2, Precision current source
supplying too much current
to U802-8,

Measure the dc voltages in the current
source circuits. Current to UB02-8 =

(Vy p of Q808)

{R825 + R826 + RT802)
R826 (RB25 4+ RTB0Z)

3. Current source disable
switch inoperative.

While detecting a valid code, check
Q809 collector for 0 V dec. If 8-10V
is present, replace Q809,

RB26 (R825 + RT802)

Occassional squelch

tail about 1 second after
the end of a transmission
from another radio

Current source disable switch
is staying on too tong.

Check Q809 collector. Q809 collector
should go from 0 V dc to 8-10 V
within 1,5 seconds after loss of audio
squelch disable.

EPS-17705-C
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DEPS-223350-E

POWER SUPPLY

MODELS TPN1151A AND TPN1152A

FUNCTION-

Provides regulated 9, &6 V dc and two 13. 6 V dc
outputs from a 120 V, 60 Hz (TPN11514), or
120, 220, 240 V, 50/60 Hz (TPN1152A) power
input. All outputs are automatically adjusted
for changes in load or input voltage,

NOTES:

1. JU-1ISINQN REMDTL CONTROL
MCDELS, QU ON LOCAL CONTROL
MOCELS.

2. UNLESS CTHERWISE STATED, CAPACITOR
VALUES ARE IN MICROFARADS, RESISTOR
VALUES ARE IN OHMS.

3. TPN1I51A — 60 Hz 120 vV AC SHOWN)
TPN1152A — 50/60 Hz 126, 220, 240 V AC
{CONNECTIONS AS FOLLOWS).

NHITE TO LINE

BLACK 1O F1
o @l o

61 ’
o @| o

CONNECTIONS FOPR 120V AC: GRN JUMPER FROM TB1—1TO TB1—4
WHITE LEAD TO TB1-4
BLACK LEAD TO TB1-3

220V AC: GREEN JUMPER FROM TB1--3 TO TB1~ 4
WHITE LEAD TO TB1-2
BLACK LEAD NOT USED, REMOVE

240V AC: GCREEN JUMPER FROM TE1-3 TO TBI- 4

WHITET D TBi—1
BLACK NQT USED, REMOVE

PARTS LIST SHOWN
ON BACK OF THIS PAGE

POWER SUPPLY

68P81033E41-E
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TRN67174 Power Supply Board

PL-5033-C

clo
Cll
ciz
Cci3
Cl4 thru 19
c20
c23
cz4
C26 thru 29
C30

§+82905G30
23-83214C02
21-82187B14
21-B48236
21-.82187B14
23-82601A25
21-848236
21-82187B14

21-821878B14
23-83210423

CAPACITORS, fixed, uf unless
otherwise stated
0,1; #10%: 50V

155 220%; 20 V

.00L; #10%; 100V
650 pF; +5%; 300 V

. 001; #10%; 100 V
100; =104150%; 100 V
650; 5% 300 V

L 001;: £10%; 100 V

L 001; £10%; 100 V
EAG +150 -10%; 25 V

DIODES: (SEE NOTE)

TRN67!BA Power Supply Chassis (60 Hx)

TRN6731A Power Supply Chagsis {50 Hz)

PL-5034-B

Cl, 2
C3 thru 8

Cc2t, 22
C25

CR1, 2
CR3, 4

Fl
F2
F3

Ll

Q1, 2

Q7, 15, 12
Q13

R1

R2

RB

R% thru 12
R20

T1

23-83093G13
23-83093G20
21-82428B10
23-83093G13
21-82187B14

01-B07398B59
48-82525G 13

65-135105
65-61688
65-52293

25-84514G01

4B-869698
48-869701
48869627
4B8-869700

6-125C49
17-82177B20
6-124GC47
17-82177B50
6-124C49

25.826231.01

or

26-826231.02

CAPACITORS; fixed: uF unless
otherwise stated
8000; +150-10%; 35 V
17500; +150-10%; 20 V
,0033; £10%: 100 V
8000; +150-10%; 35 V
L 001: £10%; 100 V

DIODES: (SEE NOTE)
ailicon

gilicon

FUSES:

10A

44

54

COIL:
250 uH

TRANSISTORS: {SEE NOTE)
NPN: type M9698
PNP; type M9701
NPN; type M9627
NPN; type M9700

RESISTORS: fixed: +10%,
unless otherwise stated
ks 1/2 W

50: 7T W

820; 1/2 W

L1 Tw

1k

TRANSFORMER, power
120 V AG: 60 He {TRN1t51 only
primary; BLK-BLK
{(WHT =, 377 ohms)
secondary: RED-RED = . 031
ohms, GRN-RED = .138 ochms
120 V AG; 50 Hg (TRN1152 only}
primary: WHT-BLK = 1.7
ahmas
secondary: RED-RED =, 033
ohma, GRN-GRN =.152 ohma

MECHANICAL PARTS

GRS thru 12 | 48-83654H01 silicon
TRANSISTORS: {SEE NOTE}

4 48-869648 NPN; type M9648

Q5 4B8.-869642 NPN; type M%642

06 48-869643 PNP; type M93643

[o]] 4B-869648 NPN; type M9648

09 48-869642 NPN: type M9642

Qlo 48-869643 PNP: type M2643
RESISTORS, fixed; £10%, 1/4 W,
unless otherwise stated

R3 6-124C73 10k

R4 6-127C45 680:2 W

RS, 6 6-124C49 1k

R7 6-124C7T3 10k

R13 6-124C49 1k

R14 6-124C61 3, 3k

R15 6-124C19 56

R16 6-126C01 10

R17 6-124C29 150

R18 6-124A35 270 x5%

R19 6-124C61 3.3k

R21 6-124A61 3.-3% =5%

R22 6-124C23 BZk

R23, 24 17-82177B50 L1 Tw

R25 6-124C29 150

R27 6-82672B36 3090 1%
VOLTAGE REGULATORS:
{(SEE NOTE)

VR1 48-82256C 65 zener, 13,6 V

VR2 48-83461E32 zener, 8.2 V

VR3, 4 48-B3461E23 zener, 5,1 V

MEGHANICAL PARTS
1-80791B25 GCIRCUIT BOARD, eyeleted
includes:
43-84594G01 STANDOFF
NOTE:

For optimum performance, diodes, transistors, and
integrated zircuits must be ordered by Motorola part

numbevrs,

1-B0793B96
1-80730B99

15-826831.01
3-136138

42-83123F01
1-80791B24

2-7005
3-3398

3-4B88100
4-7569

4-7650

4-7666
4-474216
4-84496C01
14-865854

26-84923B0}
29-5207
29-84489B01
42-1021T7AD}
1-80791B23

4-8242

9-84935D0t
9-.83662A01

COVER ASSEMBLY
includes:
COVER, riveted
includes:

COVER, power supply
SCREW, tapping; #6-32 x
3/8": 4 used
RETAINER; 4 uged

HEAT SINK ASSEMBLY
includes:
NUT, hex:6-32 x1/4"x3/32";
4 uged
SCREW, tapping: #6-20 x
3/8"
SCREW, machine; 6-32
WASHER, flat; . 145-.312-
L0274 used
WASHER, lock: #6 interosl;
2 used
WASHER, lock; #6 external
WASHER, insulated; 4 used
WASHER, shoulder; 4 used
INSULATOR, transistor;
2 used
HEAT SINK
LUG, solder; #6; 2 used
LUG, transigtor: 4 used
STRAP, cable harness
CHASSIS, power supply,
riveted includes:
WASHER, flat: .094-,250-
L0027 4 veed
SOCKET, transiator: 3 used
SCCKET, transistor; 2 used

31-121701
27-826821.01

2-7005
3.135664
4-75669
29.812979

29-847854

2-115123
2-119913
3.2957
3-3360
31-7184

3-134214
3-7257

3-134214
3-136138

3-136140
3-138216
7-82737L01
9-82083C01
29-5321
30-858552
30-858553

jo-83211C01
9-83238C02

31-50378
311-82272B05

54-83532H01

TERMINAL, atrip; 5 pin
CHASSIS, power supply

NUT, hex; 6-32 x 1/4 x 3/32'";
4 uped (TRN67314A coly)
SCREW, tepping: #6-32 x 9/16'
4 used (TRNO731A only)
WASHER, lock: #6 aplit: 4 uged
(TRNé731A only)

LUG, soldetless: 4 used
(TRN6731A orly)

LUG, elotted taongue;
{TRN6718A) 5 used (TRN67314
only)

NUT, hex; 10-32 x 3/8 x 1/8'";
4 uged

NUT, hex; 8-32 x 11/32 x 1/8';
2 used

SCREW, machine: 8.32 x 1/2';
2 uged

SCREW, tapping; #6-20 x L/2m
10 used

SCREW, machine; 6-32 g 1/2™:
4 used

SCREW, tapping; #6-32 x 5/8"
SCREW, machine; 8-32 x 5/8";
4 used

SCREW, tapping; #6-32 x 5/8"
SCREW, tapping; #6-32 x 3/8';
2 used

SCREW, tapping; #8-32 x 5/8'%;
2 used

SCREW, tapping: #10-32 x 3/8'%
4 used

BRACKET

RECEPTACLE, [use; 3 uged
LUG, soldering: #10

CABLE, battery: #12 black;

Il uped

CABLE, battery; #12 red:

11 used

AC CORD and PLUG

OUTLET, AC; 3 ptong
(TRN67184 only)

TERMINAL, board
TERMINAL, board; 4 pin
{TRN67314A only}

LLABEL, caution

NOTE:

For optimum performance, diodes, transistors, and
integrated circuits must be ordered by Motorola part

numkers,

REVISIONS
68P81033E41-E
CHASSIS AND REF,
SUFFIX NO. SYMBOL CHANGE LOCATION
TRNETI7A-] Rig FROM 62124431, 180 | 9 BASE
TO 6-124A35, 270
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POWER SUPPLY

MODELS TPN1110A
TPN1110B

R
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Lo

SRR

.

FUNCTION

Provides regulated 9.6 V dc and 13.6 V dc outputsand a
13.8 V dc¢ unregulated output from a 121 V 60 Hz ac
power input. 9.6 V and 13.6 V outputs are automatically
adjusted for changes in load or input voltage.

PARTS LISTSHOWN ON
BACK OF THIS DIAGRAM

68P81020E44-N
g/15/82- PHI

POWER SUPPLY

:
i
i
i
:




REFERENCE
SYMBOL

MOTORCLA
PART NO.

DESCRIPTION

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLNGSI2ZA Power Supply Board

PL -2420-B

TIL.N5123B Chassis and Hardware Kit (B/O TPN11108B}
TI.NG5123A Chassis and Hardware Kit (P/Q TPNI1110A) PL-2417-H

clo 21-8B4B236
cll 21-8B2187B29
Cl13 thru 16 21-82187B29
[ 23-B2601A25
clo 21-848236
c2o 21-82187B29
C22 thru 25 21-82187B29
c26 23-832104A19
CRS5 thru 10 48-83654H0)
Ql 48-869643
Q3 48 -B69648
Q4 48-869642
Qs 48-.869643
Q7 48-869706
[o]:] 48.B69594
R3 6-10401C49
R4 6-10401C6H§
R% 6-10401C1¢
R6 6-488022

R7 6-10401C29
R8 6- 10401 A35
R9 6- 10401461
R1O 6-10401C49
Ril 6-10401CH1
RIi2 6-10401C19
R13 6-488022
R14 6-10401C29
R1S 6. 10401433
R16 6-10401461
VR 48-82256C08
VR2 48-82256C25

CAPACITOR, f{ixed: uF 210%;
100 ¥V unless othetwise stated
650 pF #5%, 300 V

.60l

.001

100 -10+150%; 20 ¥

650 pF 25%; 300 V

.001

.00l

500 -10+100%; 20 V

SEMICONDUCTOR DEVICE,
dicde: (SEE NOTE)
Silicon

TRANSISTOR: (SEE NOTE]
PNP; type M9643
NPN; type M9648
NPN; type M9b4e
PNP; type M9641
NFPN; type M9706
NPN; type M9594

RESISTOR. fixed: ®10%; 1/4 W
unless otherwise stated
1k

3.3k

56

10; 1 W

150

270 *5%

3.3k 5%

133

3.3k

56

10; 1 W

150

220 5%,

3, 3k 5%

SEMICONDUCTOR DEVICE,
(SEE NOTE)
Zener, 8,2 V
Zener, 12V

NON-REFERENCED ITEM
42-82690A0% CLIP. fuse; 4 req'd.

TKN663BA Cable Kit

PL-2421-A

9-84151B01
14-84590B01
32-10217A02

P2 {

CONTACT, receptacle; 5req'd,
INSULATOR, connector
STRAP, cable; 6 req'd,

NOTE:

For optimum performance’, diode and transistor
replacement parts must be ordered by Motorola

part numher only.

TO B-32T05MB )

CAPACITOR, fixed: uF 10%;
160 V unless otherwise stated
Cl 8-82705M01 b: 660 V
C2 thru 9 23-83093G20 17,500 +150-10%; 20 V
cl2 21-BZ187Bl14 . 001
Cl18 23-B2304B16 5000 -10+150%; 35 V
cz1 21-B2187Bl4 . 001
SEMICONDUCTQR DEVICE,
diode; (SEE NOTE)
CR1,2 1-80739B57 Apsembly, silicon
CR3, 4 48-82525G13 silicon
FUSE, cartridge:
Fl £5-138179 10A, 125V
F2, 3 65-61688 4A, 250V
CONNECTOR, receptacle:
J1 9-83238C01 3 prong
CHOKE, filter:
Ll. 2 25.84514Gal 250 uh
TRANSISTQR: (SEE NOTE)
Q2 48-B69627 NPN; type M9627
Qb 4B-869627 MNPN; type M9627
RESISTOR, fixed:
R, 2 17-83389G02 30 £5%; 20 W
TRANSFQORMER, power:
Tl 25-84516G01 primary windinge 1 & 2; 3
secondary windings 3 & 5 with
4 center top, 6 & B with 7
center top, and 9 & 10
NON.-REFERENCED ITEMS
14.865854 INSULATOR, transistor;2 req'd
5-84512G01 GROMMET; 4 req'd.
9-82083C01 FUSEHOLDER, extractor
post type
14-845484A01 INSULATOR. dicde; 2 req'd.
37-107234 GROMMET, rubber
§-84935D01 SOCKET, transistor; 2 reg'd,
64-83562D01 HEAT SINK; 2 req'd.
jo-g3zlicol AC LINE CORD; includes
molded plug (PD)
43-10392A407 | INSERT; 2 used
REVISIONS Ia_spsmzns:u-m
GUPFIX NO. |svMsoL|  CMANGE LOCATION
TLNS122A-1 [*X4 FROM 48-869648, 13,6 V¥ SERIES
M9IE4B TO 48-869706, | REGULATOR
M9I7CH
Q8 FROM 4R-869642,
M9I642 TO 48-869594,
MI594
Cll, 13 FROM: 21-82187820; | PARTS LIST
THRU .001 UF TO:
16, 20, j21-82187B29;
22 .001 UF
THRU
25
TLNSI23A, B €1 FROM 8-84717G01 T1 RESONANT

WINDING






