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GENERAL

This revision outlines changes that have occurred since the
printing of your instruction manual. Use this information to
correct your manual.

INSTRUCTION MANUAL AFFECTED:

68P8106 1E40-C MSR 2000 Base and Repeater Stations
Control and Audio

REVISION DETAILS:

1. The TRN5392A Multiple PL Decoder Module is revised by replacing .
quad NAND gate U2 with a different type Quad NAND gate. Re-
place diagram PEPS-34703-A (behind the OPTIONAL EQUIPMENT tab)
with diagram PEPS-34703-B.

2. The TRN5331A Spectra-TAC Squelch Gate Module is revised by
replacing screened panel (Motorola Part No. 64-83926G02) with a
different screened panel (Motorola Part No. 64-83129L02).
Replace instruction section 68P81062E43-C (behind the OPTIONAL
EQUIPMENT tab) with instruction section 68P81062E43-D.

ATTACHMENTS:

Model TRN5329A Multiple PL Decoder

Module Diagram......vvveirvencesesecnsososasoscansnss PEPS-34703-B
Model TRN5331A Spectra-TAC Squelch Gate Module )
Instruction Section.......civiieniivennennoensoanane 68P81062E43-D

page 1 of 1 SMR-5233
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MULTIPLE PL DECODER MODUL parts list

MODEL TRN5329A ; Y remmm—— TRN5329A Multi-PL Decoder Module PL7968.8
. . . . SRR REFERENCE MOTOROLA REFERENCE MOTOROLA
YEL ORG SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
| capacitor, fixed: uF = 10%; 50 V: R29 6-11009C13 33
@ 10 unless otherwise stated R30 6-11009C49 1k
BLK VIBRASPONDER c1 21-859178 270 pF +5%; 300 V R31 8-11009C83 27k
: GND (PIN 2,4) c2 8-82905G32 0.22 R32 6-11009C93 68k
C3 8-82905G08 .033 R33 6-11009C83 27k
Ca 8-82905G30 0.1 R34 6-11009C13 33
C5 21-82187B26 .003; 100 v R35 6-11009C49 1k
GND C6 8-82905G04 .068 R36 6-11009C83 27k
c7 8-82905G01 .01 R37 thru 42 6-11009C73 10k
C8,9 8-82427B01 .068 R43 6-11009C83 27k
Ct10 23-865137 47 £20%;25V R44 6-11009C49 1k
NO-4 OUTPUT ci 8-82905G02 022 R45 6-11009C13 33
c12 23-865137 27 £20%;25V R46 6-11009C93 68k
C13 23-82783B08 1 £20%;35V R47 6-11009C83 27k
DISC INPUT cl4 23-865137 4.7 £20%: 25V R48,49,50 6-11009C67 5.6k
C15 8-82905G02 022 R51 6-11003C93 68k
C16 23-865137 4.7 £20%; 25V R52 6-11009C83 27k
NO. 2 QUTPUT C17 23-82783B08 1 £20%; 35V R53 6-11009C13 33
c18 23-865137 47 x20%; 25V R54 6-11009C49 1k
C19 8-82905G02 022 R55 6-11009C83 27k
Cc20 23-865137 47 +20%:; 25V R56,57,58 6-11009C73 10k
C21 23-82783B08 1 +£20%;35V R59 6-11009C57 2.2k
c22 23-865137 4.7 £20%; 25V R60 6-11009C25 100
DELAYED KEYED A+ c23 8-82905G02 022 R61 6-125C49 1k 172 W
C24 23-865137 47 20,25V R62 6-11009C73 10k
C25 23-82783B08 1 2£20%;35V R63,64 6-11009C49 1k
C26 23-11018A20 10 £20%; 50V R65 6-11009C73 10k
R66.,67 6-11009C49 1k
semiconductor device, diode: (see note) R68 6-11009C73 10k
CR1 thru 4 48-82392B03 silicon R69.70 6-11009C49 1k
CR5 48-82178A04 germanium R71 6-11009C73 10k
CR6,7 48-82392B03 silicon R72,73 6-11009C49 1k
CR8 48-82178A04 germanium R74 6-11009C73 10k
CRg,10 48-82392B03 silicon R75 6-11009C47 820
CR11 48-82178A04 germanium R76 6-11009C61 3.3k
CR12,13 48-82392B03 silicon R77 6-11009C49 1k
CR14 48-82178A04 germanium R78 6-11009C61 3.3k
TO CR15 48-822392B03 silicon R79 6-11009C73 10k
VIBRASPONDER CR16 48-82256C12 Zener; 56 V Ra0 6-126C31 180 +10%; 1 W
SW GND INPUT “c" CR17.18 48-82392B03 silicon R81 6-125A73 82; 112 W
reactor; a-f choke: switch, slide:
At L1 24-84003A03 6 H S1 thru S4 40-83204B01 dpdt
transistor: (see note) integrated circuit: (see note)
Q1 thru 4 48-869570 NPN; type M9570 U1 51-84805E02 hex inverter
LOCAL P-T-T Q5 48-869571 PNP; type M9571 u2 51-84371K02 quad NAND gate
Q8.7 48-869570 NPN; type M9570 - -
Q8 48-869571 PNP; type M571 non-referenced items
LINE P-T-T . Q9 48-869567 NPN; type M9567 9-84906E01 SOCKET, 2 used
RED r e : BV : N 4 5 Q10 48-869570 NPN; type M9570 7-84785F01 BRACKET, reed retaining
TO VIBRASPONDER i e, ; " ; L B . . 70 Q1 48-869571 PNP; type M9571 75-82333818 PAD 1 .
X VIBRASPONDER Q12 48-869567 NPN; type M3567 1-80757D86 PANEL ASSEMBLY: includes; ref. items
BRN o a3 48-869570 NPN; type M9570 S1 thru S4, and:
Q14 48-869571 PNP; type M9571 64-83137L04 PANEL, screened
"PL" INDICATE E£BC Q15 48-869567 NPN: type M9567 1-80759B43 BRACKET & SOCKET ASSEMBLY,
TO RevR ¢ 3 Q16 48-869570 NPN; type M9570 includes: )
Q17 48-869571 PNP; type M9571 7-84784F01 BRACKET, reed socket, mounting
B Q18,19 48-869567 NPN; type M9567 64-84782F02 PANEL, screened
Q20 48-869491 NPN; type M9491 9-83035A02 SOCKET, reed; 4 used
Q21 48-869571 PNP; type M9571 43-84783F01 BUSHING, spacer (threaded) 3 used
I J Q22 48-869570 NPN; type M3570 3-135084 SCREW, tapping; 4-40 x 5/16”; 3 used
! Q23 48-869571 PNP; type M9571 3-84256M01 SCREW, tapping; 2 used
TRANS|STOR Q24 48-869570 NPN; type M9570 4-51143 WASHER, insulator; 3/8"; 3 used
DETAILS Q25 48-869571 PNP; type M9571 5-84220B01 GROMMET; 2 used
Q26 48-869570 NPN; type M9570 9-83497F01 RECEPTACLE, 8 contact; 3 used (PCB
Q27 48-869571 PNP; type M9571 Edge Connector)
Q28 48869570 NPN; type M9570 note: For optimum performance, diodes, transistors, and integrated circuits must

Q29 48-869571 PNP; type M9571 be ordered by Motorola part numbers.
resistor, fixed +5%; 1/4 W:

"PL" INDICATE TO unless otherwise stated
SQ GATE

R1 6-11009C73 10k
R2 6-11009C57 2.2k
R3 6-11009C69 6.8k
OUTPUT NO.3 R4,5 6-11009C73 10k
R6 6-11009C89 47k
R7 6-11009C41 470
OUTPUT NO. 4 R8,9 6-11009C81 22k
R10 6-11009C41 470
R11 6-11009C81 22k
R12 6-11009C73 10k
R13 6-11009C25 100
R14 6-11009C49 1K
o _ R15 6-125C33 220; 12 W
Circuit Board Detail & Parts List g:? gnggggg; lggk
Motorola No. PEPS-34703-B R18 6-11009C73 10k
. B o R19 6-11009C57 2.2k
(Sheet I of 2) - i R20 6-11009C89 47k
1/16/87- Up e . . i . . . . . e . . I T i . . . I . . . R21 6-11009C97 100k
R22 6-11009C13 33
R23 6-11009C57 2.2k
SHOWN FROM SOLDER SIDE R24,25 6-11009C73 10k
SMR-5233 SOLDER SIDE = BD-DEPS- 41763-0 R26 6-11009C67 5.6k
COMPONENT SIDE = BD-DEPS- 41764-0 R27 6-11009C93 68k

OL-DEPS-41762-0 R28 6-11009C83 27k
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SMR-5233

NOTES:

MULTIPLE PL DEC

Due to square wave characten
should be measured with an o

AC voltage readings are RMS v
impedance (10 megohm) ac volf

sis ground.

DC voltage readings taken with
value is measured without PL t
PL tone input. Measurement m

Diodes CR17 and CR18 provide
ation. removal of both diodes il

Diodes CR5, 8, 11 and 14 are all
removed, the decoder does nol

Collector vaitage to Q22, 24,2 §

‘ODER MODULE
MODEL TRN5329A

istic some meters respond differently. Voltage
cilloscope.

alues with 60 mitlivolts PL tone input. Use high
meter. Measurement made with respect to chas-

high impedance (11 megohm) dc voitmeter. Top
pne. Bottom value is measured with 60 millivolts
ade with respect to chassis ground.

local PTT and Line PTT priority over repeat oper-
nhibits local and line PTT priority.

ways connected except for when the diodes are
influence PL encoder output.

and 28 must not exceed + 30 volts.

Jumper Table

Jumper (JU) Function
1 Permits external switched ground to enable detector
2 switches. Normally OUT.
3
4
5 Provides interpal ground to enable detector switches.
6 Normaily IN.
7
8
9 Routes PL indicate (Xmit key) to sq. gate for non wireline
10 applications. Normally all IN. Example, to cause messages
1 accompanied by codes A and B to be repeated but not
12 messages accompanied by codes C and D. Jumpers 9 and
10 must be IN and jumpers 11 and 12 must be OUT.
13 Causes circuit to latch untit detayed keyed A + is lost so
14 that there is time to transmit a reverse burst PL tone
15 before the transmitter unkeys. Normally IN for repeaters.
16

Schematic Diagram
Motorola No. PEPS-34703-B
(Sheet 2 of 2)

1/16/87-Up




Spectra-TAC SQUELCH GATE MODULE

MODEL TRN35331A

Circuit Board Detail & Parts List
Motorola No. 68P81062E43-D
(Sheet 1 of 2)

1/16/87- yp

SMR-5233

SOLDER SIDE -*

BD-cePs-34576-A SHOWN FROM SOLDER SIDE

OL-CEPS -34577-8

TRANSISTOR BASE

DETAILS

EBC sDe6
BOTTOM VIEW BOTTOM VIEW
ALL TRANSISTORS OF Q20
EXCEPT Q20

NOTE
Q6,AND Q14 ARE PNP TY®PE,

ALL THE REST ARE NPN TYPE
EXCEPT Q20 WHICH IS A Fi&. T

parts list

TRNE331A Squelch Gate Module

PL-7960-C

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
capacitor, fixed: pF +10%; 50 V:
uniess otherwise stated

C1 8-82905G11 0.22 uF

c2 8-82905G01 01 uF

Cc4 21-859943 250 +5%; 500 V

Cs 8-82905G 11 0.22 uF

C6 21-850510 470; 300 vV

Cc7 21-850994 3000 +5%: 500 V

c8,9 23-82783B25 4.7 uF; 25V

c10 21-82187829 .001 uF; 100 V

c11 23-865594 68 uF; 15V

c12 21-82428B25 .002 uF +20%; 500 V

C13 21-83596E23 .0047 uF; 200 V

C14,15 8-82905G11 0.22 uF

C16 23-82783B04 100 uF +20%:; 25V

c17 23-82783B25 47 uF; 25V

Cc18 23-82783B27 10 uF; 25V

C19 23-11019A40 47 uF
semiconductor device, diode: (see note)

CR1 thru 24 48-83654H01 silicon
transistor: (see note)

Qi 48-869594 NPN; type M9594

Q2 thru 5 48-869642 NPN; type M9642

Q6 48-869643 PNP; type M9643

Q7 48-869642 NPN; type M9642

Q8 48-869567 NPN; type M9567

Q9 thru 13 48-869642 NPN; type M9642

Q14 48-869643 PNP; type M3643

Q15 48-869642 NPN; type M9642

Q16,17 48-869568 NPN; type M9568

Q18,19 48-869642 NPN; type M9642

Q20 48-869660 FET, p-channel: type M9660

Q21,22 48-869642 NPN; type M9642
resistor, fixed; 5%, 1/4 W:
untess otherwise stated

R1 6-11009C61 3.3k

R2 18-83083G03 variable; 25k +30%

R3 6-11009C83 27k

R4 6-11009D02 150k

R5 6-11009C11 27

R6 6-11009C13 33

R7 NOT USED

R8 6-11009C49 1k

R9 6-11009C89 47k

R10 6-11009C65 4.7k

R11 6-11009C57 2.2k

R12 6-11009C69 6.8k

R13 6-11009C85 33k

R14 6-11009C53 1.5k

R15 6-11009C81 22k

R16 6-11009C85 33k

R17,18 6-11009C81 22k

R19 6-11009C59 2.7k

R20 6-11009C73 10k

R21 6-11009C81 22k

R22,23 6-11009C61 3.3k

R24 6-11009C81 22k

R25,26 6-11009C73 10k

R27 6-125A37 330;112 W

R28 6-125A42 510; 12 W

R29 6-11009C79 18k

R30 6-11009C63 3.9k

R31 6-11009C71 8.2k

R32 6-11009C53 1.5k

R33 6-11009C61 3.3k

R34 6-11009C73 10k

R35 6-11009C83 27k

R36 6-11009C73 10k

R37 6-11009C71 8.2k

R38 6-11009C75 12k

R38 6-11009C65 4.7k

R40 6-11009C95 82k

R41 6-11009C87 39k

R42 6-11009C79 18k

R43 6-11009C71 8.2k

R44 6-11009C73 10k

R45 6-11009C37 330

R46 6-11009C89 47k

R47,48 6-11009C73 10k

R49 6-11009C89 47k

R50 6-11009C49 1k

R51 6-11009C63 3.9k

R52,53 6-11009C81 22k

R54 6-11009C89 47k

R55 6-11009C53 1.5k

R56 6-11009C73 10k

R57 6-11009C53 1.5k

R58 6-11009C73 10k

R59 6-11009C67 5.6k

R60 6-11009C63 3.9k

R61 6-11009C53 1.5k

R62 6-11009C73 10k

R63 6-11009C65 4.7k

R64 6-11009C91 56k

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

R65 6-11009D22 im

R66 18-83083G02 variable; 500k +30%

R67 6-11009D22 im

R68 6-11009C25 100

R69 6-11009D06 220k

R70 6-11009D18 680k

R71 6-11009C83 27k

R72 6-11009C47 820

R73 6-11009C49 1k

R74 6-11009C45 680

R75, 76 6-11009C48 47k

mechanical parts

3-84256M01 SCREW, tapping: 2 used
43-82721C01 BUSHING, snap; 2 used
64-831291L02 PANEL, screened
5-84220B01 GROMMET; 2 used

39-10184A10
29-10184A24
9-83497F01

CONTACT, plug; 9 used
CONTACT, receptacle; 3 used
RECEPTACLE, 8 contacts; 3 used
(PCB Edge Connector)

note: For optimum performance, diodes, transistors, and integrated circuits must

be ordered by Motorola part numbers.



NOISE DETECTOR SECTION S t T S EL TE LE .
[ LIMITS HIGH NOISE I QUIESCENT CONDITION MODEL TRN533 lA
AMPLITUDE DURING HIGH NOISE Q3 CUTOFF Q4 CONDUCTING ™ le—TSUS NO INPUT (HIGH NOISE) - Q6 TURNS ON ’
INPUT, Q218 (1-TRIGGER IN PRODUCES 1. 75 uS PULSE OUT) : : RCV'D INPUT (LOW NOISE] ~ Q6 TURNS OFF
O SATURATED Q O mﬂ/gﬂ NOISE (NO INPUT]  INCREASED FREQ
SQUELCH LIMITER AMPLIFIER /SWITCH  2FFERENTIATOR NETWORK PULSE GENERATOR O TIME-OUT-TIMER
ORMS S {75US MONOSTABLE) OR GATE RESET SWITCH
TRIGGERS y INTEGRATOR NETWORK Low ouTPUT
LOW NOISE (RCV'D
. l | I i ONAL PRESENT) = CONVERTS 75 uS PULSES INTO INITIATES TIME—OUT
{ } R DECREASED FREQ DC VOLTAGE PROPORTIONAL TO TIMER
START 6.6V USQ 04325 ‘:_;g ce 13.5v Us@ r.?k c7 g'Bsk 27 " INVERTER REVA QUIETING ov usq ov uso Q NOTES:
No_——mcoMma RCVR RY o} Ri R4 7.6V FSQ - _’_D.JV FSQ 3l Ri7 ) 13.5v USO 7.9V FS5Q 13.0v FsQ 22 T-0-1 RESET .
"OSIGNAL = RIGHNOISE  DISCR 10 >emmm-)} enfpms+—emmm - fromang I poo e 6.3v Fs0 ’O’
Pg&i‘EZAB:-gELg& n:‘%/‘%e INPUT 0.22 3.3k 150k 0.7 USO 470pF 300%Pfy vso 3.7V Fso ’igﬁ’fﬁ orv t;go 1. Unless otherwise stated: resistor values are in ohms (k =
ADJUST INPUT a2 Qi s rio 02V 150 Q2 Q3 0.3v Fs0 Che Q4 Qe ovrse Q7 1000). Capacitor values are in microfarads.
THRESHOLD LEVEL soy e m— Mosoa Pt M9642 M9642 M9642 M9643 M9642 o ' _ _
T owmox : o ’ o.7v uso 8.0v 2. Relay kit is an optional accessory item. Refer to relay appli-
RPTR . N B
1025 dB RCVR saveicH o cis ws R t:::f'so co cation chart for CR15, JU8 and JU9 usage with relay.
QUIETING R6 R8 p
ADJUST 22k 22k 470 .
(NOM.= 20 aB) DJUS 3 “ 22k ye.8k 33k 1B IN FOR “PL j 3. Refer to jumper table.
= 4 4 = T o = = = = 4 {}sunomsmo ouT= 4. Voltage readings shown are for two conditions: FUNCTION
PRESENT DURING P~T—-T A+ At At P> A+ cRs FOR CARRIER SQUELCH USQ = Unsquelched
Azg EFZ};} éso mS AFTER ON WHEN XMTR 15 KEYED > STATIONS . ' .
DEWE: O T FSQ = Fully squelched Measure received noise levels and controls transmitter
CR6 CR8 R34 JUd .
KEYED 7 »f ) “’i ———————————————————— NTEs Ty T T Ty T LOW OUTPUT ENABLES keymg.
A+ N e:zk WHEN INSERTED {} F1 XMTR CHANNEL ELEMENT 5. Jumpers JU5 and JU6 are used in DC controlled PL re-
. NNEL Tau2 PROVIDES PRIORITY TO TRANSMISSIONS v Y IN EXCITER peater stations when such stations contain an unsuffixed
L ov usQ SNOTE 3 ORIGINATING FROM CONTROL STATION o DC f dui
KEYED 84 6 cr7 Jus R32 o.7vuse 96V FSQ . (BASE RA STATION OPERATION] ~ Jus , OSCIFL:.ATOR transfer moduie.
NOTE3 1.5k v Y NotE 3 GROUND
‘ QUIETING Jumper Table
‘ m— y ‘* 9 . N
PRESENT DURING Qi1 SWITCHES TO Secs ACTIVATES WITH RCV'D SIGNAL {NDICATOR Application JUT | JU2 | JU3 | Jua | JUS | JU6 | JU7 | U8 | JU9 | JU10 | JUT1 | JU12 Ju13 JU14 | JU1s
§ .
P-T-T - HIGH OUTPUT AT > DELAY PERJOD PREVENTS Q13-Q15 ON DURING RCV'D SIGNAL AND CR23 -
TRANSMITTER N ROV SIONAL THE BEGINNING OF ® > MOMENTARY XMTR TURN-OFF DURING SELECTED DROPOUT DELAY PERIOD > D> g SINGLETone Line Control | OUT | OUT | IN | OUT | OUT | OUT | IN | IN | IN | OUT | OUT | OUT |Selected IN | ouT
OSCILLAR 2 > REPEATER A Reo o as  DURING FADING RE SIGNAL __&cRia Ov HIGH OUTPUT RESETS {} Base Delay
Srou 2\ e TRANSHISSION ] S35 conorrions r . 1 SINGLE-TONE DECODER WODULE REwoTE Repeater (RT) | OUT | OUT | IN |INPL| IN | IN | IN | IN | IN | IN | IN | IN |Selected |INCS|INPL
SQUELCH GATE MODULE CRIO FUNCTION FUNCTION aat DROPOUT DELAY i HIGH INPUT REQ'D SWITCH DRIVERS g 15 RE;:::_TTER Station With- Delay
WILL REMAIN ENABLED ON DURING RCV'D “PL* o use INVERTER DRIVER ] GENERATOR : TO ENABLE 4.0v USO 13.5v USe --~——= out Wire Line
WHEN A “PL™ TONE 18 PRESENT. REPEATER w3 SIGNAL ONLY IN “PL”STATIONS 0%, USO ov CRH  CR24 Rag W DRIVERS 13.7v FSa ov £50 13.7v v K rinasi Control
AND JU15 IS INSERTED, PL 4 e s ALWAYS ON FOR CARRIER 1ok 1 o_({“’ | RELAY wiT
EVEN DURING FADING INDICATION NoTE SQUELCH STATIONS 0.7V £SO 6V USO I “Tao | toTEZ Repeater (RT) OouT | OUT IN INPL| OT ouT IN IN IN IN ouT IN [ Selected INCS|INPL
RF SIGNAL CONDITIONS. oo k38 ' ‘ovFso we ;o Station With Delay
WHEN “PL" TONE IS LOST. e w4 R34 ! Qi4 Qi5 IS Wire Li
HOWEVER, THE MODULE INDICATOR 14 NoTE 5 ok M9643 MI642 NOTE 3 1T 1 20 REPEATER ire Line
L A+ |
1S INHIBITED AND | 12.8v 050 ~ [ | 1 Contro
TURN-OFF WILL | . M JUs
occon. At oo 5 5 uso 6v £350 o 200 uso - — e Base (RA) IN | OUT | IN |INPL|NOTE |[NOTE | IN | - | * | OUT | OUT | OUT |Selected |INCS|INPL
K o% 2.7V £50 pEN ov £ I Station 5 5 Delay
Juie
vpL" : NOTE 3 L o L 4 . Repeater (RA) ouT | OUT IN IN PL | NOTE {NOTE | OUT * * OUT | OUT | OUT | Selected INCS|INPL
e = = ow OUTPUT i 5 Dela
® > A+ At A+ A+ a4 TRANswTIER A+ A+ A+ At v A+ A+ a+  Lowourer Station 5 y
CR1E DELAY SELECTION RPTR P-T-T 0
LOCAL LINE P-T-T LOCAL P-T-T 43 e v USo 3 A
INPUTS HAVE i GH ENABLES SWITCH B 13.5v FSQ I,> RN : 1g REPEATER *Relay Application Chart
P-T-T "
;Zzﬁ/:;ﬁovsn ANY PT-T SWITCH 0»;: :_/;?g NOTE 3 TLN4151A Diode
OPERATION R s, 2 P > STAGES Q168 Q17 . Relay Kit CR15 Jus Ju9 R59
A M9568 CAWTION NotUsed | OUT IN IN ouT w
FUNCTIONAL WITH wr car REMOVE DIODE CR!5 AND RES.R59 IN RA.
SINGLE - TONE DECODER LINE P-T-T/ o . STATIONS WHIEN RELAY K!I 1S NOT USED. Used IN ouT ouT IN 2
ENCODER APPLICATIONS REMOTE PT-T NOTE 3 QORIE ORIS  CR20 8
LOW INPUT PRESENT WITH SQUELCH GATE s
ABSENCE OF SINGLE-TONE et ' o
INHIBITS SQUELCH GATE
RI AUDIO ;' — A 300 -
mobuk _ . _START wevr 172> ON DURING RCV'D SIGNAL ; ] <
OFF DURING RCV'D SIGNAL ON DURING RCV'D SIGNAL I ;
HIGH IS PRESENT WITH . 2 o
SINGLE—TONE INPUT At 12 A+ ot O :f:GEN THE OUTPUT OF Q11 SWITCHES TO A LOGIC “HIGH" 'THE THE TURN—OFF SEQUENCE IS INITIATED WHEN THE LOGIC “HIGH" LEGEND: T
WHICH ENABLES THE INNING OF REPEATER TRANSMISSION). THE LOGIC "HIGH" OUTPUT OF Q11 1S REMOVED. THE LOGIC “HIGH” TO DIODE CR14 .
SQUELCH GATE MODULE AUDIO AUDIO GATE DRIVER AUlZg;)TglUTE Al?DEKC)E'GvAETE r— AUDIO AMPLIFIERS 1S COUPLED INTO THE OR GATE ANODE OF CR14, ENABLING THE IS REMOVED. REMOVING ONE INPUT OF THE OR GATE, CAPACITOR 3
TO KEY THE XMTR R62 PUSH—~TO—-TALK SWITCH CIRCUITRY (Q13—-Q17) WHICH TURNS ON C11 BEGINS CHARGING, WHICH TURNS OFF Q12. Q12 TURNS OFF STA RT = CIRCUIT THEORY MOST EASILY UNDERSTOOD w
GROUND 1 THE TRANSMITTER. AT THE SAME TIME, THE LOGIC "HIGH" IS ONLY DURING THE DROPOUT DELAY. WITH Q12 OFF, FULL A+ 1S - BY BEGINNING AT THIS POINT AND FOLLOWING -
>"‘—""'1 ov U;‘gk Re3 cl4 APPLIED TO CAPACITOR C11, DISCHARGING IT ALMOST IMMEDIATELY AVAILABLE TO DIODE CR130F THE OR GATE AND Q13 REMAINS g SIGNAL ;wa c
= 12.0v FS@ 4.7k -~ THROUGH RESISTOR R45, Q11, Q12 (EMITTER TO BASE), AND ON. THE DROPOUT DELAY IS DETERMINED BY THE RC TIME CON— n : [}
JUI0 ov 0.22 c{? R70 DIODE CR12. Q12 1S FORWARD BIASED FROM A+ ON ITS BASE AND 1S STANT OF C11 AND SELECTED DELAY RESISTORS R40 THRU R44. : 3
:::sz ":2‘:’:"”” s 1 ovuso =7 20 E4 680k CONDUCTING WHILE CAPACITOR C11 IS DISCHARGING. CAPACITOR C11 CANNOT CHARGE THROUGH DIODE CR12 (OR WHEN 2 = THEORY OF OPERATION DATA )
SIGNAL 0.7v Us@ 0.7v FSO oy M9660 ov i DISCHARGING), BUT MUST INSTEAD CHARGE THROUGH R40~R44. - E
R4 s 0.4v FSQ ci7 & 3
UNSQUELCH s CR-ZAG R60 ) _ Qi8 Q9 0.8v R74 i+ 4' 4»_< " REPEA‘}'OAUDIO 2 O )
INDICATION ¢ 3.9k M9642 M9642 M96421 680 a7 EXCITER INPUT 3 20 - MAINTENANCE DATA g
G| :
RES ov uso Juny REPEAT AUDIO : §
ci2 14.0V FSQ e “’ %;EW 24 To 5 ) ) &
Red L R67 res TIC RE9 LOCAL SPEAKER i I s P - PRIMARY SIGNAL FLOW Schematic Diagram 3
1.5k ci3 M wo T 220k °
-0z R ook Tooar ) R o 02 04064 2 4 1.0 Motorola No. 68P81062E43-D
= = {} = ADJUST : A+ - e DRIvER CURRENT (AMPERES) 3 —9— - SECONDARY SIGNAL FLOW (Sheet 2 of 2)
OAD MUST BE
f%ﬁ;&ug&r::ﬁ ' j : 2 " sRouND IN SHADED AREA  TLN415$A RELAY KIT 1/16/87-UP
TURNS ON Q19 TO G RELAY CONTACT RATING
SHUNT RCV'D AUDIO ADJUSTS XMTR EEPS—34713-8
7O GROUND AUDIO INPUT ) SMR-5233
LEVEL




) MOTOROLA uvc.  instruction

Cgmnee 7 manual
e e

68PB110TE4O-F ............. SPECTRA TAC ENCODER

OPTION C269
‘ ‘ _ Instruction Manual
mwmx DETAH.S

: ' mmmmmwmmmmdemmmmm
(1) TRN6552A MICOR SPECTRA TAChncDuver
(Z)MS&AWSPECTM TAChneDmer
On the abovc—mden&ﬁedhoards,mductorllhasbeenreplacedbyam—hlohm potentmmcter(P/N ~
y 1884944C13)andres:storR55hasbecnreplaoedbya l—kﬂohmremstor(PlNﬂﬁllmQC@).'lheGRN;mnper
: remamsonthe9dBpm ,
Changeshavealsobcenmadeonthefoﬂowmgtwomodules
(1) TRN6080B SatelhteRecewetAndeodule ~

(2) TRN69S6A Satellite Recmer Audm Module

. On the twoabove—refcremedboard, inductor L3 has been replacedby a So-kﬂohm potenmmcter (PIN
1884944C13), and resistor R53 hasbeeurepmoedbya 1-kilohrm resistor (P/N: 0611009(349). 'Ihe GRNj ;umpct
remains on the 9 dB pm

‘The following provides a field adjustment procedure, which should be added to the above-cited manuals, .

SMR-5792

12117190
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" FIELD ADJUSTMENT PROCEDURE
o Sqmelch Adiustment

-~

The receiver squelch control should be set at 20dB qmetmg The SQMs are not designed to operate below 20

- dBq. It should be noted that squelch setting of the receivers substantially affects proper system operation. If

_ the system design provides adequate coverage, there are no reasons for setting the receiver squelch below 20
dBq.

NOTE. 'Ihe followmg proeedm requirens“the services of two techniclans—one at the comparator site;
. I e u&erauhereoeiversite.v_ e

) Path Eqnalimtion

Step 1. Any receiver collocated with the comparator or hasan audio path with significant frequency respbnse

above 3500 Hz must use a QRNB498A Low-Pass Filter Module in the comparator (also available as Optxon
C366ADSP). This module reqmres one SQM position in the comparator chassis. :

Step 2. Turn the status tone encoder TONE LEVEL control fully counterclockwise.

E Step 3. Using an audio generator, inject a 0.1 volt tone into the input point indicated below. The generator
output level must remain constant fmm 400 Hz to 4000 Hz.

@ Satellite receiver — pin 23 on the audlo control module.
@ Micro and MSRZOOO — pin 5 on the line driver module.

Step 4. Adjust the audio generator‘s frequenpy to 1000 Hz, and set the LINE LEVEL control for a LINE
output level of -10 dBm. Take note of the level produced at the corresponding comparator’s SQM input.

Step S. Adjust the audio generator’s frequency to 3000 Hz. Adjust the HIFREQ EQ control (this is the 50-ki-
lohm potentiometer that was added for modifying the board) for a level equal to the one that was recorded in
Step 4 at the comparator’s SQM mput

Step 6. Repeat Steps 4 and 5 until the level difference between 1 kHz and 3 kHz is less than 1 dB. The 1kHz
level reference must remain at -10 dBm.

Step 7. Set the audio generator’s frequency to 400 Hz. Adjust the LO FREQ EQ jumper (ORG) or control
for a level at the corresponding comparator’s SQM input within 3 dB of the level recorded in Step 4. Please
note that the low frequency equalization affects the ‘sound quality’ of the voted audio, but does not affect the voting
process itself.

_Step 8. Disconnect the audio generator.
(3) Line Level Adjustment |
NOTE: This procedure must always follow the Line Adjustment procednré provided abbve.
Step 1. PL disable the receiver (if applicable). I
Step 2. Inject a 1.0 millivolt carrier frequency signal at thé receiver’s antennaAinput.
Step 3. Modulate the carrier with a 1000 Hz tone at + 5 kHz deviation (+3.0 KHz fdt trunked systems)

Step 4. Set the LINE LEVEL control for the desired LINE output level. (In trunked systems, set: the LINE
LEVEL control for -10.0 dBm.)

Step 5. Make a note of the level the step has ptoduced at the corresponding comparator’s input. In trunked
systems, this should be equal to the LINE LEVEL.

1]




(4) Squelch Adjustment

Step 1. Disconnect any rf input to the receiver. -

Step 2. Turn the SQUELCH control fully oounterclockw:se and PL disable the receiver (1t‘ applicable).
Step 3. Make a note of the noise voltage level at the LINE output.

Step 4. Inject a low level unmodulated carrier frequency signal at the receiver’s antenna input.

Step 5. Increase the signal level until the LINE output voltage is reduced by 20dB, i.e., one tenth of the level
recordedetepS This is the 20 dB quieting point. :

- Step 6. Turn the SQUELCH control clockwise until the receiver just squelches.
Step 7. PL enable the receiver (d' applwable). -
(5) Status Tone Ad)ustment

Step 1. Disconnect any of input from the recezver

Stcp 2. Adjust the TONE LEVEL control until the status tone level at the comparator’s corresponding input
is 13 dB below the level recorded in the Line Level Adjustment procedure, Step 5. For trunked systems, the
status tone should be set to 9 dB below the level recorded in Step 5.

Step 3. Reconnect the antenna to the receiver and re-enable the transmitter (if applicable).



 MOTOROLA INC. instruction
Somoumicatons - manual
revision

S

'l‘lnsrevnsmnouthneschangesthathave oocxmedmcethepnnungofyourmstmcuon manual. Usethrsmformatmn
to correct your manual.

B mmucnonmuu.sm
68P81061E40-C ............ MSR 2000 Base and Repeater Stations Control and Audio

* REVISION DETAILLS:

1. The TRN5324A Squeich GateModuled&icdwed in mstmctlon section 68P81062E23-C (locatedbehmd theRE-

'MOTE CONTROL. Tab) and the TRN5331A Spectra TAC Squelch Gate Module are replaced by the TRN5331B
Spectra TAC Squelch Gate Module described in attached instruction section 68P81062E43-E. The 'IRNSSSIB mod-
me:sad:rectreplacementfmthel'RNSS%AandTRleAmOdNes ;

2. Locate the TRNS331A Spectra TAC Squelch Gate Module instruction section (68P81062543-—15)behmd the OP-
TIONAL EQUIPMENT Tab in instruction manual 68P81061E40-C and replace it with the attached TRN5331B
- Spectra TAC Squelch Gate Moduie instruction section 68P81062E43-E.

‘ ATTACHMENT:

_ TRNS331B Spectra TAC Squelch Gate Module Instruction Section 68P81062E43-E

SMR-5804

SIIIIQI—UP
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Spectra-TAC

SQUELCH GATE MODULE

MODEL TRN5331B
CIRCUIT BOARD DETAIL and PARTS LIST

Motorola No. 68P81062E43-E
(Sheet 1 of 2)

2/22/91-UP

SMR-5804

TRANSISTOR BASE
DETAILS

S 06
80TTOM VI
OF Q2

E 8C
BOTTOM VIEW

ALL TRANSISTORS
EXCEPT Q20

NOTE

Q6 AND Qi4 ARE PNP
TYPE, ALL OTHERS
ARE NPN TYPE EXCEPT
Q20 WHICH IS A FET.

SHOWN FROM COMPONENT SIDE

COMPONENT SIDE
OVERLAY

AEPS- 48327-0
AEPS -48328-0

BAR CODE

TRN5331B Squelch Gate Module

PL-11767-0

REF. SYMBOL PART NO. DE:SCRIPTION
c¢aipacitor, fixed: uF :5%; 63V
umless otherwise stated

Cc1i 08110851A15 0.22

c2 0811017A08 .Gi1; 50V

Cc4 2100859943 2%0pF; 500V

c5 0811051A09 .Gi22

(o] ] 2100850510 47:0pF +10%; 300V

C7 2100850994 3000pF; 500V

c8,9 2311054H04 4.7 210%; 25V

Ccl10 2111015D13 10:00pF +10%; 100V

Cc11 2300885594 88 +10%; 15V

cl12 2111015B17 22:00pF 110%; 100V

C13 0811017A086 .Ci047; 50V

Cl14,15 0811051A15 0.22

C1lé 2382783B04 1010 +20%; 25V

c17 2311054H04 4.7 +10%; 25V

C1i8 2311054H08 10 +10%; 25V

C1lg8 2311019A40 47 +20%; 25V

Cc20 2182428B62 .01 +80-20%; 200V
diode: (see note)

CR1 thru 24 4883654H01 silicon
Jumper:

Jug 0611009D23 ressistor, O ohm

JUl4,15,16 2880001R03 comnector, plug: 3-contact
cecmnector:

P1 thru 3 0983497F01 receptacle: 8-contact
transistor; (see note)

Q1 4800869594 NPy

Q2 thru 5 4800869642 NPIN

Q6 4800869643 PNP

Q7 4800869642 NPN

Q8 4800869567 NP

Q9 thru 13 4800869642 NP

Ql4 4800869643 PNip

Q15 4800869642 NP

Q16,17 4800869568 NP

Q18,19 4800869642 NPy

Q20 4800869660 JFET type

Q21,22 4800869642 NP
resistor, fixed: x5%; 1/4W
unliess otherwise stated

R1 0611009C61 330

R2 1883083G03 variable: 25K +30%

R3 0611009C83 27K

R4 0611009D02 15K

RS 0611009C11 27

R6 0611009C13 33

R8 0611009C49 1000

R9 0611009C89 47K

R10 0611009C85 4700

R11 0611009C57 2200

R12 0611009C69 88G10

R13 0611009C85 33K

R14 0611009C53 1500

R15 0611009C81 22K

R186 0611009C85 33K

R17,18 0611009C81 22K

R19 0611009C59 2700

R20 0611009C73 10K,

R21 0611009C81 22K

R22,23 0611009C61 33010

R24 0611009C81 22K

R25,26 0611009C73 10K

R27 0611045A37 330:; 1/2w

R28 0611045A42 510; 1/2w

R29 0611009C79 18K

TRN5331B Squelch Gate Module (cont.)

REF. SYMBOL PART NO. DESCRIPTION
resistor, fixed: *5%; 1/4W (cont.)
unless otherwise stated
R30 0611009C63 3900
R31 0611009C71 8200
R32 0611009C53 1500
R33 0611009C861 3300
R34 0611009C73 10K
R35 0611009C83 27K
R386 0611009C73 10K
R37 0611008C71 8200
R38 0611009C75 12K
R39 0611009C65 4700
R40 0611009C95 82K
R41 0611009C87 39K
R42 0611009C79 18K
R43 0611008C71 8200
R44 0611009C73 10K
R45 0611009C37 330
R46 0611009C89 47K
R47,48 0611009C73 10K
R49 0611009C89 47K
R50 0611009C49 1000
R51 0611009C63 3800
R52,53 06811009C81 22K
R54 0611009C89 47K
R55 0611009C53 1500
R56 0611009C73 10K
RS7 0611009CS53 1500
R58 0611009C73 10K
R59 0611009C67 5600
R60 0611009C63 3900
R61 0611009C53 1500
R62 0611009C73 10K
R63 0611009C65 4700
R64 0611009C91 56K
R65 0611009D22 imeg
R66 1883083G02 variable: S00K +30%
R67 0611009D22 1lmeg
R68 0611009C25 100
R69 06811009D086 220K
R70 0611009D18 680K
R71 0611009C83 27K
R72 0611009C47 820
R73 0611009C49 1000
R74 0611009C45 680
R75,76 0611009C89 47K
switch, rocker:
s1,2 4083849F02 spst, 8-position
non-referenced items:
0384256M01 SCREW, tapping (2 used)
4382721C01 BUSHING, snap-on (2 used)
5483865R01 LABEL, bar code (white)
5484246T01 LABEL, bar code
6483129L02 PANEL
0984728L01 SHORTING JUMPER (used with JU14,15,16)

NOTE: For optimum performance, diodes, transistors, and integrated

circuits must be ordered by Motorola part number.

TLN4151A Relay Kit PL~11765-0
REF. SYMBOL PART NO. DESCRIPTION
diode: (see note)
CR15 4882392803 silicon
relay:
K1 8084201A01 1A, 115VAC
non-referenced item:
4384920H01 SPACER, relay

NOTE: For optimum performance, diodes, transistors, and integrated

circuits must be ordered by Motorola part number.



NOISE DETECTOR SECTION

LT

[ LIMITS HIGH NOISE
AMPLITUDE

<>

DURING HIGH NOISE

INPUT, Q218
SATURATED

<

QUIESCENT CONDITION 1

Q3 CUTOFF Q4 CONDUCTING

— |e—T75US

{1-TRIGGER IN PRODUCES 1. 75 uS PULSE OUT) [

_J__L[_‘U'_IJ'“LHIGH NOISE (NO INPUT) INCREASED FREQ

NO INPUT

(HIGH NOISE} ~ Q6 TURNS ON

RCV'D INPUT (LOW NOISE} — Q6 TURNS OFF

NOTES:

1. Uniess otherwise stated: resistor vatues are in ohms (k =
1000). Capacitor values are in microfarads.

2. Relay kit is an optional accessory item Refer to relay appli-

cation chart for CR15, JU8 and JU9 usage with relay.

ro

USQ = Unsqueiched

Refer to jumper table.
Voltage readings shown are for two conditions:

FSQ = Fully squeiched

5. Jumpers JUS and JU6 are used in DC controlled PL re-
peater stations when such stations contain an unsuffixed

DC transter module.

SQUELCH LIMITER AMPLIFIER /SWITCH DU/ ERENTIATOR NETWORK - PULSE GENERATOR g TIME-OUT-TIMER
(75US MONOSTABLE) OR GATE RESET SWITCH
TRIGGERS . INTEGRATOR NETWORK LoW oUTPUT
LOW NOISE (RCV'D CONVERTS 75 uS PULSES INTO
4 SIGNAL PRESENT) = ON/ o INITIATES TIME—-OUT
O DECREASED FREQ DC VOLTAGE PROPORTIONAL TO TIMER
2.2vUs@ $Ri4 Ri6 Ris RCVR QUIETING
START 6.6v usa : 13.5v US@ 35k X 7 ov uso ov uso
a cs 15k o, 33 2,7k INVERTER
i 7.6v FS@ 4.3V F50 9,3V £50 RiT 3 7.9v FSQ 13.0v Fso
NO INCOMING RCVR RY R M)} /3:5v use 22 T-0-T RESET
__SIGNAL =HIGHNOISE  DISCR {0 >-amm-)| amipmmsAor—mmmng by 22k .1V USQ 6.3v Fsg
PRESENCE OF RCVD INPUT 0.22 3.3k 0.7v Use 470pF 3000pF 37v Fso 13.5v UsQ 0.7v USso
SIGNAL= LOW NOISE . 0.1V USQ CR4 7.3v Fso ov Fse
ADJUST INPUT R2 Qd Q3 0.3v FS@ Q4
THRESHOLD LEVEL 254 34— M9594 M9642 M642
70 PERMIT XMTR . 0.7v use
KEY WITH APPROX RPTR o 0.9vFSQ
10-25 d8 RCVR SQuELCH R Ri2 Ri3 RIS cRs tris R2g
aur R6E 41 1
iGw.= 20,05 ADJUST 3 22k $e.8k 33k 22v T 22k R28
’ ] 1 L X Gurs IN FOR “PL"
= = = o = = = = 4 STATIONS AND OUT
PRESENT DURING P-T—-T A+ | * A+ RS FOR CARRIER SQUELCH
STATH
f,xi’f )9/,;/5’50 mos o ON WHEN XMTR IS KEYED q r ons
DELAYED CR6 CR8 R34 ‘O’ syt
KEYED 7 > »8 *8 v > T e T T T T T ey T T e e e LOW OUTPUT ENABLES
A+ 8.2k WHEN INSERTED F1 XMTR CHANNEL ELEMENT
Fi CHANNEL Tyu2 PROVIDES PRIORITY TO TRANSMISSIONS v Y IN EXCITER
ELEMENT SWITCH ,y 450 NOTE 3 ORIGINATING FROM CONTROL STATION Jus O’ F1
CR7 Jus R32 6V FS ASE RA STATH
KEYED A+ 6 o7y usg 9.6V FSQ > (BASE RA STATION OPERATION] B < 3 OSCILLATOR
NOTE3 1.5k ov Fse NOTE 3 GROUND
Q8 ‘ ’ QUIETING
——
PRESENT DURING mos567 < Q11 SWITCHES TO [8] secs ACTIVATES WiTH RCV'D SIGNAL . INGICATOR
pT-T HIGH OUTPUT AT DELAY PERJOD PREVENTS Q13-Q15 ON DURING RCV'D SIGNAL AND CR23
OFF DURING —® >4 DURING SELECTED DROPOUT DELAY PERIOD ot N g SINGLE-TONE
TRANSMITTER D RCV'D SIGNAL THE BEGINNING OF : MOMENTARY XMTR TURN~OFF g 1”7 RESET
OSCILLATOR 2 B 1> REPEATER Re0 X Ras  DURING FADING RF SIGNAL L CRI4 O’ HIGH OUTPUT RESETS
GROUN Or TRANSMISSION S (2] K 330  CONDITIONS r=- - SINGLE-TONE DECODER MODULE REMOTE
[ " >~ ] 1
A ""’@ d f D
SOUELCH GATE MODULE [ AND"GATE o] FUNCTION FUNCTION . ; DROPOUT DELAY | HIGH INPUT REQTD SWITCH DRIVERS p-T-T > B
WILL REMAIN ENABLED ON DURING RCV'D “PL" ov use INVERTER, _ uso DRIVER sv usosok [z] GENERATOR : TO ENABLE sov Uso 13.5v Uso SWITCH 4, 4so F==—="
WHEN A “PL” TONE IS PRESENT, REPEATER w3 SIGNAL ONLY IN “PL" STATIONS ; ov F$Q CRH CR24 > +]eu ov i Rag SW DRIVERS 13.7V FS50Q ov Fso 13.7v 137V F50 1 K1 | rinasia
AND JU15 IS INSERTED, PL 4 ;‘g;g-g ALWAYS ON FOR CARRIER ov uso — : T "OR" %0k | 0.7v US ] £° | RELAY xIT
EVEN DURING FADING INDICATION SQUELCH STATIONS ooy rso R42 i GATE €6V USO oV F5i I 54, | woTER
AF SIGNAL CONDITIONS, oz use ) fe [ ‘ovFso e r
WHEN “PL” TONE IS LOST. "pL" Ju4 R34 , @ > Q42 Qi5 -0 & B t ,,,(f‘ |
HOWEVER, THE MODULE INDICATOR *4 NOTE O M9642 M9642 NOTE 3 HL [ 20 REPEATER
R43 1 T A+
IS INHIBITED AND H e 12.8v U350 RSS RS9 I ! H
XMTR TURN—OFF WILL cs : | 3.9v Uso 13.6V FSQ 28vusa| | L5k 5.6K 7 1 YJu9
OCCUR. At @ >---4 R35 R4s R47 R49  [27v Fso R54 ov Fs0 & CRi5 1 NOTE 3
! 27k 10k 47k 47k CR22 | S UP |
e ">
"eL" } NOTE 3 L 4 4 4 = = Ly = = 4 4
® >---- - TRANSMITTER - - h 7 Low oUTPUT
At A+ A+ A+ TURN OFF TIME A+ A+ A+ At v A+ A+ A+ At A+ ENABLES XMTR
CR16 DELAY SELECTION RPTR P-T-T ov uso
LOCAL LINEP-T-T | LOCAL P-T-T 43 e I SWITCH 13.5v Fso O
INPUTS HAVE I HIGH ENABLES i> : | Juizg g REPEATER
PRIORITY OVER ANY PTT SWITCH 0.7v use v NOTE 3 P-T-T
REPEATER REPEATER LOW INPUT G STAGES 0168 Q17 ovFEsg
OPERATION TURNOFF INHIBITS Q11 Qi7
A M9568 CAUTION
FUNCTIONAL WITH st cRi? REMOVE' DIODE CR15 AND RES.R59 IN RA.
SINGLE -TONE DECODER LINE P-T-T/ o - Be STATION:S WHEN RELAY Ki IS NOT USED.
ENCODER AFPPLICATIONS REMOTE P-T-T NOTE 3 CRIS ORIS  CR20
LOW INPUT PRESENT WITH SQUELCH GATE
ABSENCE OF SINGLE-TONE iNmiBIT 19 ¢
INHIBITS SQUELCH GATE RI AUDIO A
MODULE 17 M S
o IS TRESERE T STAR T INPUT ON DURING RCV'D SIGNAL OFF DURING RCV'D SIGNAL ON DURING RCV'D SIGNAL [, ]
SINGLE-TONE INPUT Ad 12 Ab ety ;vggm THE OUTPUT OF Q11 SWITCHES TO A LOGIC “HIGH" (THE THE TURN—OFF SEQUENCE IS INITIATED WHEN THE LOGIC “HIGH"
WHICH ENABLES THE > INNING OF REPEATER TRANSMISSION). THE LOGIC “HIGH" OUTPUT OF Q17 IS REMOVED. THE LOGIC “HIGH” TO DIODE CR14
SQUELCH GATE MODULE AUDIO AUDIO GATE DRIVER AU %Iz?rgu TE A:DEISE‘GVAEI'E r— AUDIO AMPLIFIERS ! /S COUPLED INTO THE OR GATE ANODE OF CR14, ENABLING THE /S REMOVED. REMOVING ONE INPUT OF THE OR GATE, CAPACITOR
TO KEY THE XMTA Re2 PUSH—TO—TALK SWITCH CIRCUITRY (Q13-Q17) WHICH TURNS ON C11 BEGINS CHARGING, WHICH TURNS OFF Q12. Q12 TURNS OFF
] THE TRANSMITTER. AT THE SAME TIME, THE LOGIC “HIGH" IS ONLY DURING THE DROPOUT DELAY. WITH Q12 OFF, FULL A+ S
GROUND  { >———) L aes cia 71 12.8v APPLIED TO CAPACITOR C11, DISCHARGING IT ALMOST IMMEDIATEL Y AVAILABLE TO DIODE CR13 OF THE OR GATE AND Q13 REMAINS
= 12.0v FS0 aTh T s 27k THROUGH RESISTOR Rd45, Q11, Q12 (EMITTER TO BASE), AND ON. THE DROPOUT DELAY IS DETERMINED BY THE RC TIME CON—
U0 ov 0.22 N R70 DIODE CR12. Q12 1S FORWARD BIASED FROM A+ ON ITS BASE AND IS STANT OF C11 AND SELECTED DELAY RESISTORS R40 THRU R44,
:/gz /%lf’vr WITH o-o—4 ov uso £ 2=7=es ey 7 CONDUCTING WHILE CAPACITOR C11 IS DISCHARGING. CAPACITOR C11 CANNOT CHARGE THROUGH DIODE CR12 (OR WHEN
SIGNAL g. ;: Fygg 0.7v FSQ oy MS660 ov : e DISCHARGING), BUT MUST INSTEAD CHARGE THROUGH R40—R44,
R{ O ! 1
UNSQUELCH cRat Re0 . QI8 Red Qi9 o.av Q24 Q22 o e S |ad e — P 14 REPEAT AUDIO
INDICATION I 3.9k M9642 'M9642 M9642 M9642| 680 EXCITER INPUT
9| \ 4.7
RES ov use o.2v 4.6V Sty REPEAT AUDIO
ciz v 11.0v FSQ - 0=~ -l 24 To
R64 M Re7  tRea TIC'®  lmes L R72 R73 NOTE 3 LOCAL SPEAKER
1.5k ci3 M wo T 220k 820 1%
002 ReTTIs00k T8 4; J100uF
= = G - LEVEL .0047 =
= ADJUST At E DR
LOW INPUT AT BASE —< 23 LINE DRIVER
INHIBITS Q18, WHICH ‘Q
TURNS ON Q19 TO ‘
SHUNT RCV'D AUDIO ADJUSTS XMTR EEPS—34713-C
TO GROUND AUDIO INPUT

LEVEL

Jumper Table
Application JU1 JU2 | JUs | Jus | Jus | Jus | U7 us JUS | Ju10 | Jutt | JU12 JU13 JUI4 | VIS
Line Controf OouT | ouUT IN OuT | OUT | ouT IN N iN OUT | OUT | OUT |Selected IN ouT
Base Delay
Repeater (RT) ouT | out IN INPL IN IN IN IN IN IN IN IN | Selected INCS |INPL
Station With- Deley
out Wire Line
Control
Repeater (RT) OuT | ourt IN |INPL| OT out iN IN IN IN ouT IN | Selected INCS|INPL
Station With Delay
Wire Line
Control
Base (RA) IN ourt IN |INPL NOTE [NOTE | IN N * OUT | OUT | OUT |Selected INCS | INPL
Station 5 5 ay
Repeater (RA) OouT | out IN | INPL [NOTE |NOTE | OUT * * OUT | OUT | OUT | Selected INCS | INPL
Station 5 5 Delay
* Relay Appiication Chart
TLNA1S1A Diode
Relay Kit CR15 JUs JUs Rse
Not Used out IN IN ouT
Used IN out ouT IN
6. For SPECTRA-TAC applications, JU16 in C18 position. All other applications, JU16 in.
C20 position.
7. Jumper locations.
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MOTOROLA INC.

Communications
Sector

APPLICATIONS

1. INTRODUCTION

Motorola base and repeater station applications are
described in the following paragraphs. The information
is tailored to MSR 2000 type stations.

2. APPLICATIONS
2.1 BASE STATIONS

Typically, a base station is the core of a two-way
communications system. It is the fixed point from which
a dispatcher sends and receives messages from the
mobile and portable radios of the communications
system. In many systems, the station also transmits and
receives from other base stations or repeaters at fixed
points within communications range.

Remotely controlled Motorola base stations may
be located at the most advantageous point for rf pro-
pagation, such as the top of a tall building or a moun-
tain peak, while the dispatcher may be located
elsewhere, even several miles away. A wire line pair
(such as a leased telephone line) connects between the
base station and a remote control console at the dis-
patcher’s location. Received audio from the base station
is sent over the wire line to a speaker in the remote con-
trol console. Likewise, microphone audio from the
remote control console is sent over the wire line to the
base station to modulate the transmitter’s rf carrier
signal. In addition, the remote control console generates
the commands necessary to operate the base station,
such as transmitter keying, frequency selection (on two-
or four- frequency base stations), Private-Line disabling
of Private-Line receivers to allow monitoring of all on-
channel communications, and receiver muting of
receiver No. 2 in two-receiver stations. Circuits in the
base station sense the commands generated by the
remote control console and perform the necessary
switching to change the mode of operation.

Two basic types of remote control commands are
used for base station control; dc control and tone con-

trol. DC control uses dc current of varying magnitude

and polarity to initiate the various control functions
such as transmitter keying. The wire line pair must have
dc continuity to be used for dc remote control opera-
tion. In some areas, telephone line pairs with dc con-
tinuity are not available. The wire line pair need not
have dc continuity for tone remote control operation.
Tone control uses audio tones of various frequencies to
initiate the control functions. The audio tone used for
transmitter keying is filtered out of the transmit audio
so that the tone is not transmitted. Other commands re-
quire only a momentary application of the tone com-
mand to initiate the desired mode of operation. Addi-
tionally, more functions can be remotely controlled with
tones since many different audio frequencies can be us-
ed.

A wide variety of station models are available.
Models are available with various power output levels,
with one-, two-, or four-frequency transmitters; one-,
two-, or four-frequency receivers; with two separate
receivers (for continuous monitoring of two channels);
and with dc or tone rémote control operation. In addi-
tion to the standard models offered, a wide variety of
optional accessories are available to tailor the station to
meet your communications system needs. Furthermore,
the equipment was built to meet a wide flexibility of
operational requirements without major equipment
modification. For example, a station with two receivers
can be (1) jumpered to provide receiver No. 1 priority,
wherein receiver No. 2 is automatically muted whenever
receiver No. 1 is receiving a signal; or (2) with a 4-wire
audio line driver, receiver No. 2 audio can be carried to
the dispatcher’s location (or a completely separate loca-
tion) on a separate wire line pair and no muting of
receiver audio would occur; or (3) with an F2-R2 Mute
module, the dispatcher could mute receiver No. 2 upon
command from the console; or (4) with an F2-R2 Mute
module, receiver No. 2 audio could be attenuated (via
the line driver module) rather than fully muted upon
command from the console. Jumper selection allows a
preset attenuation of 10, 20 or 30 dB.

In all cases, the remote control console must be
compatible with the base station. That is, it must
generate the type of commands to which the base station
control circuits will respond.
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The MSR 2000 rf-control chassis can accept plug-
in modules for dc or tone control and a station may be
equipped to operate with both types of control. This
feature allows a station to be easily converted from one
type of control to the other, if necessary.

2.2 REPEATER (RT) STATIONS

Motorola repeater (RT) stations are for use in two-
way FM radio communications systems where extended
range operation is required or where natural or man-
made limitations to direct communications are en-
countered. The station is normally operated unattended
and is used primarily for ‘‘mobile relay’’ or ‘‘one-way
talk-back’’ repeater applications. Refer to Figure 1 for
typical examples of these repeater systems.

Repeater (RT) stations have the capability of func-
tioning both with an rf input (RT) and with wire line
control (base station). When the remote supervisory
facilities are not used, the station functions automatical-
ly as a repeater (RT); i.e., all control functions for the
station are initiated via the received rf carrier. As a
signal is received, the transmitter is automatically ac-
tuated, via the squelch gate module. The output of the
receiver is fed to the transmitter modulator input circuit
so that the received signal is rebroadcast at greatly in-
creased power on the repeater transmitter frequency.

A station using supervisory remote wire line con-
trol can operate as an unattended repeater (RT) station
or as a remotely controlled base station. The operator
has priority over the operation of the station. The sta-
tion operates as a repeater (RT) until the remote control
operator initiates a transmission. In which case, the sta-
tion operates as a conventional base station. The remote
control operator may monitor all messages rebroadcast
from the station during repeater (RT) operation.

A time-out timer module is supplied with all
repeater (RT) stations. The time-out timer turns off the
transmitter after a predetermined ‘‘on-the-air’’ time to
prevent inadvertent continuous transmitter key-up.
Jumper connections on the module provide a variable
time period during which the transmitter may be keyed.

2.2.1 ‘“*Mobile Relay’’ System

In a “mobile relay’’ repeater system, signals
received by the repeater from one mobile unit are
rebroadcast to other mobiles in the system. Mobiles in
this system must use a transmitter and receiver
operating on different frequencies. The repeater
transmitter and receiver will consequently operate on
exactly the reverse frequencies of those used for the
mobile transmitter and receiver.

2.2.2 “‘One-Way Talk Back’’ System

In a ‘‘one-way talk-back’ repeater system,
signals sent from a mobile unit in the vicinity of the

2

repeater installations are picked up by the repeater and
retransmitted to a distant base station in the system.
Return signals transmitted by the base station are receiv-
ed directly by the mobile. The mobile transmitter and
receiver normally operate on the same frequency in this
type of system. The associated repeater receiver
operates on the mobile transmitter frequency, while the
repeater transmitter operates on the frequency of the
remote base station receiver. If the base station involved
is equipped with a second receiver which operates on the
frequency of the mobile transmitter, a mobile unit may
talk directly to the base station when operating in the
immediate base station area (see dotted detail on system
diagram).

2.3 REPEATER (RA) STATIONS

2.3.1 ““Two-Way Radio Relay’” System

A Motorola repeater (RA) station features
specific control facilities and circuitry to operate a com-
panion base (RA) station in a ‘‘two-way radio relay”’
repeater system. Refer to Figure 2 for a typical example
of this system.

Motorola radio controlled relay stations are used
in two-way FM radio communications systems where
extended range operation is required, or where natural
or man-made limitations to direct communications are
encountered. The radio repeater (RA) system consists of
a repeater (RA) — base (RA) combination and two or
more remote stations such as control and mobile sta-
tions. The repeater (RA) — base (RA) combination
consists of a repeater (RA) station and a base (RA) sta-
tion connected by audio and control wire lines.

A standard Motorola base station of selected
operating frequencies can be used as the control station
for the repeater (RA) — base (RA) combination. To
control the repeater (RA) — base (RA) combination
from a single control terminal, the repeater (RA) —
base (RA) combination antennas should be directional.
However, to control the repeater (RA) — base (RA)
combination from several terminals at different loca-
tions in the system, multi-directional antennas should be
used.

By proper location of the repeater (RA) station,
and by proper selection of operating frequencies,
transmitter rf power output and antenna characteristics,
radio signals can be relayed through mountainous or
other obstructive terrain, or to an operational area
located at an extended range from the control station.

The repeater (RA) — base (RA) combination
has two modes of operation. It can: (1) receive and re-
transmit a message from a control station to a mobile
station and (2) receive and re-transmit a message from a
mobile station to a control station.
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Figure 1.
Typical Repeater (RT) Systems

The mobile units and the base (RA) station
operate on frequency Fi. The repeater (RA) station
transmits on frequency T2and receives on frequency Ra.
The control station transmits on frequency Ts and
receives on frequency Rz.

When the control station calls the mobile unit,
the repeater (RA) turns on the base (RA) station
transmitter. When receiver quieting of the repeater (RA)
station reaches predetermined level, the squelch gate in
the repeater (RA) station actuates. This keys the
transmitter in the base (RA) station. Audio is routed
from the repeater (RA) station receiver to the base (RA)
station transmitter audio input. The message is sent to
the mobile units on frequency Ti by the base (RA) sta-
tion transmitter.

When a mobile station calls the control station,
the base (RA) station turns on the repeater (RA)

transmitter. When receiver quieting of the base (RA)
station reaches a predetermined level, the squelch gate
in the base (RA) station actuates. This keys the
transmitter in the repeater (RA) station. Audio is routed
from the base (RA) station receiver to the repeater (RA)
transmitter audio input. The message is sent to the con-
trol station on frequency T2 by the repeater (RA)
transmitter.

2.3.2 “‘Guard Tone Relay’’ System

A “‘guard tone relay’’ repeater system is much
like the usual ‘‘two-way radio relay’’ repeater (RA)
system — with greatly expanded control capability.

In the typical ‘“‘RA’’ system (refer to Figure 2) a
received message at the repeater (RA) station actuates
the squelch gate in that station. This keys the compa-
nion base (RA) station which retransmits the message to

APPLICATIONS
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Figure 3.

Typical Guard Tone Relay System

mobile urits. Only transmitter turn-on and turn-off
control of the base (RA) station is possible in this
system, as determined by receiver quieting-squelch gate
module operation in the repeater (RA) station.

In the “‘guard tone relay’’ repeater (RA) system
(refer to Figure 3) the presence of an rf signal alone at
the repeater (RA) station does NOT cause the compa-
nion station to transmit. Instead, the companion station
is controlled via tone signals, just as if it were connected
directly to a remote control console by a wire line pair.
This permits multiple frequency operation (of the com-
panion base station), PL disable (with coded squelch
models), unique function commands, etc.

For example, should the remote control console
operator want to talk to a mobile unit on frequency T,
a high level guard tone signal is sent to the control sta-
tion. The control station keys IMMEDIATELY on fre-
quency T3 and transmits the remaining guard tone signal
to the repeater (RA) station. The repeater (RA) station

4

applies the received high level guard tone signal portion
to the audio input of the companion tone controlled
base (RA) station, which is then ready to accept and
react to the forthcoming T4 function tone. The flexibili-
ty and number of functions in the guard tone relay
system is limited only by the sophistication of the com-
panion tone controlled base station and the remote con-
trol console. It should be noted that a squelch gate is
used in the repeater (RA) station in this guard tone ap-
plication to give a transmitter channel element ground
when the station is keyed. This is necessary since neither
an F1-CS or F1-PL control module is used, which would
otherwise supply the ground. The squelch gate is NOT
used to key the companion base (RA) station.

NOTE
The high level guard tone burst sent by the
remote control console should be

lengthened to compensate for the delay
time encountered in the keying of the
guard tone relay station. Refer to the
remote control console manual for
details.
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1. GENERAL
1.1 PURPOSE

The basic functions of remote control is to allow opera-
tion of a base station or a repeater station from a remote
control point. The station can be located a considerable
distance from the control point. However, a compatible
remote control console must be used at the control point
in order to control the station. Remote control can be
done using tones or dc line currents, which are con-
verted into commands that perform such functions as:

Transmitter turn-on,

Selection of transmitter and/or receiver frequencies,
Muting and unmuting receiver audio,

Disable receiver coded (PL or DPL) squelch.

1.2 DC CONTROL

In systems using dc control functions, a wire line pair,
with dc continuity from end-to-end, must be connected
between the control point and the station. Each differ-
ent control function is originated by a dc currrent
through the wire line pair. By varying the d¢ current po-
larity and amplitude, it is possible to remotely control
several different functions:

PL disable (receiver),

Mute receiver #2 audio,

Unmute receiver #2 audio,

Turn-on transmitter and select F1 or F2 channel ele-
ment,

Turn-on transmitter without PL or DPL encoding
(for paging applications).

1.3 TONE CONTROL

In systems using tone control functions, a wire line pair
must be connected between the control point and the
base station. However, this wire line pair need not pos-
sess dc continuity from end-to-end. Each different tone
is detected in its own frequency-sensitive circuit and is
then converted into a control signal (usually the output
of a bistable or other switching device). By generating

and detecting different tones, it is possible to remotely
control several different functions:

* PL disable (receiver),

e Turn-on transmitter and select F1 or F2 channel ele-

ment,

Mute receiver #2 audio,

Unmute receiver #2 audio,

Two settings of squelch,

Repeater on-off,

PL on-off,

Turn-on the transmitter without PL or DPL encoding

(for paging applications),

¢ Four additional on-off functions can be utilized by
using a “Wild-Card” to control either relays or solid
state switches.

2. DC CONTROL APPLICATIONS

Refer to the simplified and detailed functional block di-
agrams at the end of this section.

2.1 TRANSMITTER TURN-ON; F1 OSCILLATOR
2.1.1 General

In this application, only one transmitter frequency can
be selected. In order to turn on the transmitter and ener-
gize the channel element, a +5.5 mA control line cur-
rent is applied to the line 1 terminals of the remote
control chassis, and fed to pins 19 and 20 in the line
driver module. This current is then applied to the dc
transfer module (pins 3 and 4) and activates the positive
transfer oscillator. The positive transfer oscillator out-
put level, which is a function of the dc input level and
polarity, is detected within the module and provides low
level PTT (pin 10). It also generates, with delayed keyed
A+ (pin 17), F1 oscillator ground (pin 14), after a 60
millisecond delay.

2.1.2 Line PTT

Line PTT is applied to the station control module (pin
14), time-out timer (pin 6), squelch gate (pin 16), and F1
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tone decoder (pin 19). In the station control module,
line PTT initiates three important functions:

* Keyed A+ (pin 8),
¢ Keyed A- (pin 7),
¢ Antenna switch-/audio mute (pin 2).

In the time-out timer module, line PTT starts the timing
action. In the squelch gate (repeaters only), line PTT
inhibits squelch gate operation to give line priority (su-
pervision) over repeater operation. The line PTT input
to the F1 tone decoder has no effect unless the station is
equipped for both tone and dc control. In this case, line
PTT resets the PL disable circuit in the F1-PL tone con-
trol module.

2.1.3 Keyed A+ and A- Qutputs

The keyed A- output of the station control module ap-
plies operating voltage to the exciter of the transmitter,
but the transmitter is not yet keyed because the channel
element is not activated. The keyed A + output gates the
PL encoder output to the desired phase. The antenna
switch-/audio mute signal causes the antenna relay to
energize, transferring the antenna from the receiver to
the transmitter, and mutes receiver audio by disabling
the line driver amplifiers.

2.1.4 F1 Channel Element Enable

About 60 milliseconds after PTT is developed at pin 10
of the dc transfer module, F1 oscillator ground (pin 14)
is applied to the channel element of the exciter. The 60
millisecond delay allows time for antenna switching be-
fore high power transmitted rf energy is applied. Al-
though dc power was applied to the transmitter, the
amplifiers are biased Class C and depend upon signal
drive from the channel element before rf power output
is developed. Grounding the transmitter channel ele-
ment completes the last step to key the transmitter.
Other means of keying the transmitter (locally, repeater,
tone control) are described later.

2.2 TRANSMITTER TURN-OFF
2.2.1 General

Transmitter turn-off is a sequence of steps which allow
transmission of the reverse burst PL signal (tone
Private-Line stations) or turn-off code (Digital Private-
Line stations), shut-down of rf power, and finally, an-
tenna switchover to the receiver.

2.2.2 Reverse Burst PL Transmission

When positive line current is removed, the line PTT sig-
nal immediately reverts to a high. However, the delayed
keyed A + signal (at pin 17 of dc transfer module) con-
tinues for approximately 180 milliseconds. During this

180 millisecond period, F1 oscillator ground is still pro-
vided to keep the transmitter keyed.

Loss of the line PTT signal causes the keyed A + output
of the station control module (pin 8) to be removed.
This causes the PL encoder-decoder to shift the phase of
the PL tone for the reverse burst transmission, or the
DPL encoder-decoder to transmit the turnoff code. In
non-PL stations, the transmitter also continues to oper-
ate for 180 milliseconds.

2.2.3 RF Shut-Down

Keyed A- (station control pin 7) continues to be pro-
vided, as long as delayed keyed A + is present.

Upon the loss of delayed keyed A+ and F1 oscillator
ground (180 milliseconds after dc line current is re-
moved), the transmitter shuts down because of loss of
channel element ground and keyed A- power.

2.2.4 Antenna Switchover

Upon the loss of keyed A-, the antenna switch-/audio
mute circuit starts a 30 millisecond turn-off delay. At
the end of this 30 millisecond period, the low at pin 2 of
the station control module reverts to a high. This de-
energizes the antenna relay and unmutes receiver audio,
placing the station in the standby condition.

If the transmitter is keyed beyond the time duration set
in the time-out timer, a T-O-T key inhibit signal (pin 4 of
the T-O-T) inhibits keyed A- in the station control mod-
ule to start shut down of the transmitter. This allows the
30 millisecond delay before antenna switchover.

2.3 TRANSMITTER TURN-ON:
F2 OSCILLATOR

In two-frequency transmitter applications, a different
channel element is selected for each operating freq-
uency. In order to turn on the transmitter and select the
second (F2) channel element a + 12.5 mA control line
current is applied to pins 19 and 20 in the line driver
module. This current is then applied to the dc transfer
module (at pins 3 and 4) and activates the positive trans-
fer oscillator. The positive transfer oscillator output
level, which is a function of the dc input level and polar-
ity, is detected within the module. The detection results
in a low level line PTT (pin 10) and an F2 oscillator
ground output (pinn 16). Circuit operation from this
point on is the same as described for transmitter turn-on
with F1 oscillator except that a ground is provided to the
F2 channel element of the transmitter.

2.4 RECEIVER #2 MUTE
In this application, receiver #2 can be muted indepen-

dent of any other operation. A momentary -5.5 mA
control line current is applied to pin 19 and 20 in the line
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driver module. This current is then applied to the dc
transfer module (at pins 3 and 4) to activate the negative
transfer oscillator. The negative transfer oscillator out-
put is detected within the module and provides an R2
mute output at pin 20 to mute receiver #2 audio in the
line driver module. Receiver #2 audio remains muted
until the transmitter turn-on F2 oscillator function is ac-
tivated at which time the R2 mute function is no longer
generated.

2.5 RECEIVER PRIVATE-LINE DISABLING

In this application, the receiver Private-Line coded
squelch circuit is disabled prior to the transmission for
channel monitoring purposes. A -2.5 mA control line
current is applied to pins 19 and 20 in the line driver
module. This current is then applied to the dc transfer
module (at pins 3 and 4) to activate the negative transfer
oscillator. The negative transfer oscillator output is de-
tected within the module and produces a low PL disable
control output. The low is inverted to a high in the sta-
tion control module (pin 23), from which it is applied to
the receiver (both receivers in 2-receiver stations). The
PL disable control output remains active until the trans-
mitter is keyed by one of the dc control applications de-
scribed above. Immediately after the control point
furnishes the transmitter turn on command, the PL dis-
able control output reverses and again enables the re-
ceiver PL-coded squelch circuit.

2.6 C2-R2 FREQUENCY SELECTION

Stations equipped with a two-frequency receiver and a
two-frequency transmitter use a C2-R2 dc transfer mod-
ule which selects a receiver channel element whenever
selecting a transmitter channel element (paired switch-
ing). A +5.5 mA line current selects the F1 oscillator
ground described for transmitter turn-on. It also acti-
vates an R1 bistable which provides an R1 oscillator
ground (pin 21 of dc transfer module) which is routed to
the R1 channel element in the receiver.

A +12.4 mA line current selects F2 oscillator ground
for the transmitter as described previously. It also acti-
vates an R2 bistable which provides an R2 oscillator
ground (pin 22 of dc¢ transfer module) which is routed to
the R2 channel element in the receiver.

The R1 and R2 bistables are mutually resetting so that
only one can be activated at any given time. Unlike the
F1 and F2 bistables, the R1 and R2 bistables do not turn
off when the dc control current is removed, but remain
in the selected state until changed.

2.7 PAGING (TRANSMITTING WITHOUT PL)

In this application, the transmitter can be keyed with or
without PL coded modulation. To transmit with PL co-
ded modulation, a +5.5 mA line current is applied
which turns on the transmitter (F1) as described previ-
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ously. To transmit without PL coded modulation, a -

.12.5 mA line current is applied. The dc transfer module

converts this command to line PTT and F1 oscillator
ground as described previously, but it also places a low
on the page output (pin 20). This low signal is routed to
XMIT PL INHIBIT (pin 14) of the coded squelch mod-
ules in paging stations. This permits the PL encoder out-
put to be inhibited while a low is provided from the
paging control module.

2.8 REPEATER TRANSMITTER TURN-ON

A repeater transmitter is turned on by the squelch gate
module. Discriminator output from the receiver is ap-
plied to the squelch gate (pin 10). A quieted signal (re-
duced noise because of an incoming rf signal) actuates
the squelch gate, which in turn, keys the transmitter for
retransmission of the audio. In PL stations, a PL indi-
cator (pin 14) is also required before the module is acti-
vated (correct PL tone must be decoded to produce the
PL indicator signal).

The output of the squelch gate module, repeater PTT
(pin 18) is applied to the station control module (pin 15).
This input produces PTT control (pin 10), keyed A +
(pin 8), keyed A- (pin 7) and inhibits antenna switch-/
audio mute (pin 2). The PTT control signal is applied to
the dc transfer module to activate the F1 oscillator. The
remainder of transmitter turn-on and turn-off circuit
operation is as described for remote control base sta-
tions.

In a non-wire line controlled repeater, jumpers JUS and
JUG in the squelch gate module are connected, which
permits keyed A+ from the station control module to
enable channel element switch Q8. Q8 provides the F1
oscillator ground. In this mode, transmitter turn-off
uses delayed keyed A +, from the Private-Line encoder,
to provide delayed keyed A+ (pin 7 of squelch gate).

Receiver audio is gated through the squelch gate module
(pin 17 input, pin 11 output) to the exciter. The exciter
audio path through the station control module is inhib-
ited by audio gate driver Q6 when the PTT control sig-
nal is low.

2.9 REPEATER SET-UP AND KNOCKDOWN

Repeater stations may be equipped for wire line control
from the remote control point. This permits the repeater
function to be disabled (knocked down) for base opera-
tion. Line operation has priority over repeater opera-
tion. Line keying produces a line PTT input (pin 14,
station control module) which inhibits the PTT control
signal (pin 10) as well as inhibiting the squelch gate (pin
16).

68P81062E61 3
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2.9.1 Repeater Set-Up

In this application, an enabling + 12.5 mA control cur-
rent is generated that allows the repeater to operate. Re-
peater turn-on (repeater set-up) is similar to transmitter
turn-on F2 oscillator except:

* A high level repeater set-up output is provided at pin
20 of the dc control module,

¢ Jumpers are connected so that pin 20 (of the dc con-
trol module) is connected to pin 21 of the squelch gate
module,

4 68P81062E61

® The -squelch gate module provides a repeater PTT
output at pin 8. This output is applied to the station
control repeater PTT at pin 15 (instead of line PTT at
pin 14) to key the transmitter.

2.9.2 Repeater Knockdown

The -5.5 mA repeater turn-off current causes operation
similar to Receiver #2 Mute except the low output at pin
20 is applied to pin 21 of the squelch gate module. This
low input at pin 21 inhibits the repeater PTT circuits in
the squelch gate module.

3. TONE CONTROL APPLICATIONS

Refer to the simplified and detailed functional block di-
agrams at the end of this section.

3.1 TONE CONTROL FORMAT

In all tone control applications, tones are sent from the
control point in a particular timing sequence (tone con-
trol format). All tones must be preceded by a 2175 Hz
guard tone. The guard tone is used to activate circuits
which detune a 2160 Hz bandpass filter in the guard
tone decoder module. With the 2160 Hz bandpass de-
tuned, all tones can pass through the guard tone decoder
and then be routed to their respective decoders. The
tone control format is shown in Figures 1 and 2.

As shown in Figures 1 and 2, there are two distinct types
of commands; transmit commands, and non-transmit
commands. A 2175 Hz guard tone always precedes the
function tone(s); however, in the case of transmit com-
mands the guard tone continues (at a 30 dB lower level)
in order to keep the transmitter keyed.

3.2 TRANSMITTER TURN-ON; F1 OSCILLATOR
3.2.1 General

In this application, only one transmitter frequency can
be selected. In order to turn on the channel element, the
F1 transmit command format (2175 Hz guard tone fol-
lowed by 1950 Hz F1 function tone) is applied to pins 19
and 20 in the line driver module. The tones are then
routed out of the line driver module on pin 10 and are
applied to pin 9 of the guard tone decoder.

3.2.2 Line PTT

The guard tone decoder detects the 2175 Hz guard tone
and uses a portion of the detected voltage to effectively
disconnect the 2160 Hz bandpass filter at the guard tone
decoder input. In addition, the guard tone decoder also
provides a line PTT output at pin 16 and a decoder bias
output at pin 15; both resulting from the 2175 Hz tone.

The line PTT output at pin 16 is used as described for dc
controlled stations, energizing the antenna relay and
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muting receiver audio, and applying keyed A- to the
transmitter.

The 2175 Hz guard tone signal continues to be received
as long as the transmitter is being keyed; however, the
level is decreased by 30 dB. Circuits within the guard
tone decoder compensate for the lower guard tone level
and insure that line PTT output is provided even during
the lower level input.

3.2.3 F1 Channel Element Enable

With the 2160 Hz bandpass filter disconnected, the F1
function tone (1950 Hz), which follows the high level
guard tone, is allowed to pass through the guard tone
decoder via the function HI output at pin 11. The 1950
Hz portion of the signal is applied to the F1-PL (or F1-
CS) module for detection. (Although the 1950 Hz tone
is applied to other modules, it can only be detected in
the F1-PL or F1-CS module.) When the 1950 Hz tone is
detected in the F1-PL module, the F1 bistable produces
a low F1 Osc output at pin 3 which provides a ground
enable for the transmitter F1 channel element to com-
pletely key the transmitter.

3.2.4 Function Tone Enable

In order for the tone detector circuits to function, an
enable signal must be provided during the control for-
mat time. This signal originates in the guard tone de-
coder module as the decoder bias output at pin 15 and is
the result of guard tone detection. The decoder bias sig-
nal is a high-level, 350 milliseconds window that is ap-
plied to the F1-CS tone decoder (pin 15). The FI1-CS
module converts the signal to a low-level function en-
able output at pin 20. The 350 millisecond low-level
function enable is applied to pin 13 of all of the tone
detector circuits (in four different tone control module
positions) so that tones can only be detected during the
350 millisecond window.

3.3 TRANSMITTER TURN-OFF
3.3.1 General

When low level 2175 Hz guard tone ends, transmitter
turn-off begins. First, the guard tone loss is detected by
activity checker Q20 in the guard tone decoder. After a
75 millisecond turn-off delay, the line PTT output (pin
16) reverts to a high.

3.3.2 Reverse Burst PL Transmission

Loss of the line PTT causes loss of keyed A+ in the
station control module (pin 8). In turn, loss of keyed
A + starts the PL reverse burst transmission (turn off
code in a digital system) via the Private-Line encoder.
The PL encoder provides delayed keyed A+ for an ad-
ditional 180 milliseconds while the reverse burst or turn-
off code is transmitted. The delayed keyed A+ keeps

REMOTE CONTROL

the F1 bistable on (F1-PL module) to continue provid-

ing F1 channel element ground.

3.3.3 RF Shut-Down

After the 180 millisecond reverse burst period, delayed
keyved A+ is removed, which turns off the F1 bistable
and removes keyed A-. This turns off the channel ele-
ment which removes the signal drive to the Class C rf
amplifiers.

3.3.4 Antenna Switchover

30 milliseconds after keyed A- is removed, the antenna
switch-/audio mute signal (station control, pin 2) allows
the antenna relay to de-energize and unmutes audio in
the line driver.

3.4 TRANSMITTER TURN-ON; F2 OSCILLATOR
3.4.1 F2 Control

In this application a different transmit channel element
is selected for each of the two operating frequencies. In
order to turn on the transmitter and select the second
(F2) channel element, the transmit command format
(2175 Hz guard tone followed by 1850 Hz F2 function
tone) is applied to pins 19 and 20 in the line driver mod-
ule. From this point the circuit operation is the same as
that described for F1 selection except that the F2
channel element is selected by detection of the 1850 Hz
tone in either the C2-R2, F2-R2 Mute, or F2-Control
Module. The low level (ground) F2 channel element out-
put at pin 4 is then applied to the transmitter.

3.4.2 Paging Control

When the station is equipped with an option decoder-
paging control module instead of an F2-control module,
the 1850 Hz command keys the transmitter on F1 and
prevents transmission of the Private-Line code. The
1850 Hz command is detected in the paging control
module by Q1, which sets paging disable bistable Q2,
Q3. The Q output of the bistable provides a PL inhibit
output which prevents Private-Line code from being
generated.

¢ The F2 output has no effect since the transmitter is
not equipped with an F2 channel element.

® The local F1 output is applied to the F1 tone control
module, which activates the F1 bistable and keys the
transmitter on frequency F1.

3.5 RECEIVER PRIVATE-LINE DISABLING

3.5.1 General

In this application a transmit channel element is not se-
lected, therefore, the transmitter is not keyed. In order
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to generate a PL disable signal, the non-transmit com-
mand format (2175 Hz guard tone followed by 2050 Hz
PL disable function tone) is applied to pins 19 and 20 in
the line driver module. The tones are then routed out of
the line driver module on pin 10 and are applied to pin 9
of the guard tone decoder.

The guard tone decoder detects the 2175 Hz guard tone
and uses a portion of the detected voltage to effectively
disconnect the 2160 Hz bandpass filter at the guard tone
decoder input. In addition, the guard tone decoder pro-
vides a bias output at pin 15 which is the result of the
2175 Hz tone. (A line PTT is also generated, however, it
cannot key the transmitter because a channel element is
not selected.)

3.5.2 PL Disable Function

With the 2160 Hz bandpass filter disconnected, the PL
disable tone (2050 Hz) passes through the guard tone
decoder via the function HI output at pin 11. The 2050
Hz signal is applied to the F1-PL module for detection.
(Although the 2050 Hz tone is applied to other modules,
it can only be detected in the F1-PL module.) When the
2050 Hz signal is detected in the F1-PL module, the PL
disable bistable provides a low level PL disable control
output at pin 21. The low level PL disable control is
applied to the station control module at pin 20. This
results in a high level PL disable output, at pin 23, to
disable the Private-Line operation of the receiver for
channel monitoring before transmission. The PL dis-
able condition remains until a line PTT input is applied
to pin 19 (which occurs when the transmitter is next
keyed).

3.5.3 Function Tone Enable

In order for the tone detector to function, the guard
tone decoder generates a 350 millisecond, high-level, de-
coder bias signal (at pin 15). The decoder bias signal
originates via 2175 Hz guard tone detection and is
present during the 350 millisecond time period that fol-
lows. The F1-PL module converts the decoder bias sig-
nal into a 350 millisecond, low-level, function enable
signal that enables the detectors within the module dur-
ing the 350 millisecond window. In addition, the func-
tion enable is also applied to other modules so that their
detectors can also function during the 350 millisecond
window.

3.6 R2 MUTE OR RECEIVE F1

In this application, a transmit channel element is not
selected, therefore, the transmitter is not keyed. In or-
der to generate the R2 mute signal, the non-transmit
command format (2175 Hz guard tone followed by a
1750 Hz R2 mute function tone) is applied to pins 19
and 20 in the line driver module. The tones are then
routed out of the line driver module on pin 10 and are
applied to pin 9 of the guard tone decoder.
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Circuit operation from pin 9 of the guard tone decoder
is similar to that previously described for receiver
Private-Line disabling except:

¢ Either the C2-R2 control module, or the F2-R2 mute
control module detects the tone.

¢ The R2 mute output is applied to the line driver.

When the 1750 Hz R2 mute function tone is detected in
the control module (C2-R2, or F2-R2 mute) the R2 mute
bistable provides a low level R2 mute output at pin 7.
This output is applied to the line driver module. The R2
mute signal disables the R2 audio line in the line driver.

If the C2-R2 module is used, the R2 mute bistable also
initiates a low level (ground) output at pin 15 to activate
the receiver F1 oscillator.

3.7 R2 UNMUTE OR RECEIVE F2

In this application, a transmit channel element is not
selected, therefore, the transmitter is not keyed. In or-
der to generate the R2 unmute signal, the non-transmit
command format (2175 Hz guard tone followed by a
1650 Hz R2 unmute function tone) is applied to pins 19
and 20 in the line driver module. The tones are then
routed out of the line driver module on pin 10 and are
then applied to pin 9 of the guard tone decoder.

Circuit opertion from pin 9 of the guard tone decoder is
similar to that previously described for receiver Private-
Line disabling except:

e Either the C2-R2 control module, or the F2-R2 mute
control module detects the tone.

¢ The R2 mute output is open circuited.

When the 1650 Hz R2 unmute function tone is detected
in the control module (C2-R2 or F2-R2 mute), the R2
unmute bistable provides a cross-coupling to the F2
mute bistable. This causes the F2 mute bistable to open
circuit the F2 mute output which, in turn, removes the
F2 mute input to line driver. This allows R2 audio to
pass through the line driver R2 audio line.

If the C2-R2 module is used, the R2 unmute bistable
also initiates a low level (ground) output at pin 17 to
activate the receiver F2 oscillator.

3.8 “WILD-CARD” ON-OFF

The optional “Wild Card” function tone decoder pro-
vides up to four solid state low-high switched outputs or
optional relay contact closure outputs. Four different
function tones are used to control the four circuits. Each
circuit is identical, therefore, only one of the four is de-
scribed, the 1050 Hz circuit. (The others are 1150 Hz,
1250 Hz, and 1350 Hz.) The 1050 Hz function tone is
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applied to the line driver pins 19 and 20 in the non-
transmit command format (2175 Hz guard tone fol-
lowed by a 1050 Hz function tone). They are routed out
of the line drive module on pin 10 and are applied to pin
9 of the guard tone decoder.

Circuit operation from pin 9 of the guard tone decoder
is similar to that previously described for receiver
Private-Line disabling except:

¢ The tone is detected in the “Wild Card” module.
¢ The output is either a relay contact or bistable output.

When the 1050 Hz function tone is detected in the
“Wild Card” module, the #1 bistable provides a ground
output at the Q side. This ground is normally applied
through JU1 to pin 3 where it can be used as a control
line. If a relay is used, JU1 is disconnected and the relay
contacts are connected to the control line.

3.9 REPEATER SET-UP

In this application, the repeater keying circuits are en-
abled, thus allowing the repeater to be keyed by the
squelch gate module. In order to generate a repeater
turn-on enable signal, the non-transmit command for-
mat (2175 Hz guard tone followed by a 1450 Hz
repeater-on function tone) is applied to pins 19 and 20 in
the line driver module. The tones are then routed out of
the line driver module on pin 10 and are applied to pin 9
of the guard tone decoder.

The guard tone decoder detects the 2175 Hz guard tone
and uses a portion of the detected voltage to effectively
disconnect the 2160 Hz bandpass filter at the guard tone
decoder input. In addition, the guard tone decoder pro-
vides a 350 millisecond decoder bias output signal, at
pin 15, which is the result of the 2175 Hz tone.

With the 2160 Hz bandpass disconnected, the repeater
turn-on function tone (1450 Hz) passes through the
guard tone decoder via the function HI output at pin 11.
The 1450 Hz function tone is applied to the repeater
control option decoder module for detection. When the
1450 Hz function tone is detected, the repeater turn-on
bistable is set and the low Q output is cross-coupled to
the clear side of the repeater turn-off bistable. The
cross-coupling produces a high level output signal at pin
9. Because this output signal is high, the function be-
comes repeater turn-on, instead of repeater turn-off.

The high output signal from pin 9 of the repeater con-
trol is applied to pin 21 of the squelch gate module. This
high level is an enabling input, which allows the squelch
gate module to produce the repeater PTT output signal,
at pin 18, when the receiver quiets, due to an incoming
rf signal.
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3.10 REPEATER TURN-OFF

“In this application, the repeater keying circuits are dis-

abled in order to generate the repeater turn-off func-
tion. The circuit operation is similar to that described
for repeater turn-on except:

® A 1550 Hz repeater turn-off function tone is used.

e When the repeater control module detects the 1550
Hz repeater turn-off function tone, it generates a low
output signal, at pin 9, that disables the repeater key-
ing function, preventing the repeater from being
keyed.

3.11 MAX SQUELCH AND MIN SQUELCH

In these two applications, an attenuator is either
switched in or out of the squelch control circuit. The
squelch control option decoder module is used in place
of the repeater control option decoder module and is the
same except that only jumper JU2 is connected. Circuit
operation for this application is similar to that previ-
ously described for repeater turn-on and turn-off ex-
cept:

® When a 1450 Hz min squelch function tone is de-
tected, the turn-on bistable switches the attenuator
into the circuit for threshold squelch.

¢ When a 1550 Hz max squelch function tone is de-
tected, the turn-off bistable cross couples to the turn-
on bistable which then switches the attenuator out of
the circuit for maximum squelch.

e The squelch attenuator output signal, at pin 18, re-
flects the condition of the attenuator squelch ratio
changes.

3.12 RECEIVER PL ON - PL OFF

In these two applications the type of squelch is selected;
Private-Line coded squelch or carrier squelch. The
Private-Line control option decoder module is used in-
stead of the repeater control option decoder module,
and only jumpers JU3 and JU4 are connected. Circuit
operation for this application is similar to that previ-
ously described above for repeater turn-on and turn-off
except:

e When a 1450 Hz PL off function tone is detected, the
operate carrier squelch bistable provides a low output
signal on pin 20 (high on pin 5) which disables the
receiver PL coded squelch circuit.

e When a 1550 Hz PL on function tone is detected, the
operate PL bistable provides a low output signal on
pin 5 (high on pin 20) which enables the receiver PL
coded squelch circuit.
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The low PL disable output signal on pin 20 (pin 5 high)
is applied to the station control module pin 5. This pro-
duces a high PL disable output signal from this module,
at pin 23, to disable the PL and change operation to the
carrier squelch mode.

The low PL enable output signal on pin 5 is applied to
the F1-PL module to produce high PL disable and func-
tion enable output signal from this module. This insures
that no other function tones can be excepted and that
operation remains in the PL mode.

3.13 SINGLE-TONE DECODER

The single-tone decoder module may be used in repeater
systems to key a specific repeater. The single-tone de-
coder can detect one of 19 different audio frequencies
between 600 and 3300 Hz, with a 150 Hz spacing. The
input, containing the particular function tone, is applied
from the receiver at pin 3 of the single-tone decoder
module. The module detects the function tone and re-
moves the ground output at pin 16 (squelch gate in-
hibit). This removes the inhibiting function from the
squelch gate module allowing it to function normally.
The single-tone decoder module is reset by the squelch
gate module upon loss of received rf carrier signal. The
single-tone decoder can also be used for receiving ena-
bling. Switched A + output is applied to the PL indica-
tor output of the receiver, enabling the receiver squelch
circuit only when the proper single-tone frequency has
been received. The PL disable function may be used for
monitoring the channel.

3.14 FOUR-FREQUENCY SELECTION
3.14.1 General

The 4-frequency control option decoder module con-
verts a function tone signal from a remote source to a
switched ground function for transmit and receive
channel element selection. The function tone is applied
to a clipper amplifier and passed to resonant tank cir-
cuits which are tuned to respond to a specific frequency:
1250 Hz, 1350 Hz, 1850 Hz, or 1950 Hz.

The function tone signal passes through the resonant
tank circuit to a detector circuit where it is converted,
upon application of a function enable signal from the
guard tone decoder module, from a function tone to a
dc voltage. This dc signal is inverted and applied to the
transmit and receive latches. These latches, upon appli-
cation of a clock pulse, activate the channel element
drivers to provide a switched ground to the selected
transmit and receive channel elements.

3.14.2 Transmit Frequency Selection
Since all frequency selection circuits are the same except

for the specific frequency to which they respond, only
one circuit is described, the F2 (1850 Hz) circuit. When
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an 1850 Hz function tone is sent from the remote con-
trol console, it is received at pin 11 of the four-
frequency control option decoder module. It is then
amplified and passed through the respective tank cir-
cuit. The signal is detected by the F2 detector and is
converted from a 1850 Hz function tone to a logic low
dc voltage. The F2 detector is enabled by the presence of
the function enable signal at pin 13 from the bias switch
in the F1-CS or F1-PL tone control module. This signal
is developed only after the high level guard tone has
been detected.

The logic low F2 detector output is inverted and applied
to transmit latch flip-flop Ul1B and to the transmit
latch clock. The clock pulse is applied to the F2 flip-flop
which changes state and produces a high level Q output.
This output is inverted to a logic low and is applied to
the T2 transmitter channel element. As this happens, the
other transmit latch flip-flops reset, cancelling any pre-
vious frequency selection.

3.14.3 Receive Frequency Selection

The logic high from the F2 transmit latch flip-flop is
also applied to the receiver latch clock circuit and re-
ceiver latch flip-flop U2B. The receiver latch clock sends
a pulse to receiver latch flip-flop U2B which causes the
Q output to become high. The receiver latch flip-flop
now remains in this state until reset. AND gate U3B
applies a high to inverter Q23. The output of Q23 is a
ground which selects the R2 receiver channel element.

After transmission has been completed and PTT has
been released, SW 9.6 V is removed from pin 8, causing
C14 to discharge. The discharge of this capacitor turns
on the transmit clock causing a second pulse to be ap-
plied to the multivibrator which resets the transmit latch
back to its orignial state (all Q outputs low).

The receiver latch does not reset after transmission has
been completed. The receiver channel, in this explana-
tion R2, remains activated. When transmission is
changed to F1, F3, or F4, the receiver clock will pulse
the receiver latch flip-flop, thus resetting R2 and turning
on the appropriate receiver channel frequency for
proper communications.

The power on reset circuit pulses receiver latch flip-flop
U2A, resetting the multivibrator to select the R1
channel element select any time power is lost, due to
removal of the card, or power outage.

4. EXCITER AUDIO

Exciter audio is defined as the audio used to modulate
the transmitter. It is applied to the transmitter and can
originate from several sources depending upon the mod-
ules that are used in the station.
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Audio from the remote control point is applied to pins
19 and 20 of the line driver module, and is routed out of
this module on pin 24. From this point, the audio is
applied to pin 6 of the station control module for level
control setting and gating (must be gated by PTT con-
trol). The audio leaves this module at pin 16 (as un-
notched mic HI). From the station control module, it is
applied to control metering connector J2, pin 7, and the
F1-PL (or F1-CS) module, pin 18. The F1-PL module
contains a notch filter that greatly attenuates any 2175
Hz guard tone signals present to insure that a guard tone
is not transmitted “on-the-air’”. After filtering, the ex-
citer audio HI output from the F1 tone control module
at pin 22, is applied to the exciter, via J102-12.

5. RECEIVE AUDIO

Receiver R1 or R2 detected audio output is routed (via
J202-5 or J302-5, respectively) to the line driver module
at pins 13 and 22, respectively. (R1 detected audio is first
routed through the R1 audio & squelch module for proc-
essing and switching. R2 detected audio is first routed
through the R2 audio & squelch module for processing
and switching.) In repeater operation, R1 detected au-
dio is applied to the squelch gate module, at pin 17.

Any receive audio is routed through the line driver mod-
ule; however, the output point depends upon the module
used and the jumper connections.

Normally, receive audio is routed through the line 1 level
set control, line amplifiers, and exists on pins 19 and 20.
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The wire line pair carries this audio back to the remote

.control point.

R1 detected audio may be routed to the line 1 output
while R2 detected audio may be routed through the line
2 level set control, line amplifiers, and exit the module
on pins 7 & 8. Both wire line pairs carry audio to a re-
mote point.

The detected audio from the receiver(s) can be routed to
the line 2 output, when line 1 is to be used for transmit
audio and line 2 is to be used for receive audio.

In tone controlled stations, R1 detected audio is routed
from the receiver, through the F1-PL tone control mod-
ule which contains a 2175 Hz receive notch filter (to re-
move any 2175 Hz guard tone), then to the line driver
module.

Any audio that is routed to line 1 or line 2 is sampled
from the line transformer and exists the line driver mod-
ule on pin 23. This audio is routed to the audio power
amplifier of the R1 audio & squelch module for local
speaker audio.

In repeater configurations, R1 detected audio is applied
to pin 17 of the squelch gate module for gating and level
setting. The audio output at pin 11 (repeat audio) is then
routed to the exciter, via J102-12, for repeat transmis-
sion.
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RI INPUT RMUTE : DRIVER Ju,_ToTonE cont |, €5 orcare 0 | AUDIQ GATE o (ON BASIC CHASSIS) [ Rt INVERTER
R ‘UD'OPTN%ELC“ D3> (FULLY OPTIONABLE CHASSIS ONLY) 15> REPEATER PT-TJUZ, o | | A L £ osc o | orscrmmaror P QUIETING I
14 . INDICATOR
J2-56 STD-13 SPARE 8 E22 . 0 RPTR o INDICATOR
Ri AUDIO @ SQUELC H . |m SQ CONT (FuLLY OPTINABLE CHasSIs) E6 5> LOCAL P-T-T o P-T-T CONTROL | 10 . J 5?&;5%% LR | SQUELCH|  sQUELCH AMP
PIN 20 . Jua N BASIC_CHASSIS) s B-T-T CONTROL e | F205¢ L 25 OSCOND  _TKEY CIMITER |
’_ - ~.a~) REC DEFEAT /1 . Giz,cRn SWITCH | | at J, a2 A+ s U2 |
ST 17, HE-A5 ¥ 5 sz o245 COMMON i —> > o VL3
MUTE. > 1 | JI-46,E6(ON FULLY | JELAYED RPTR A+ |
AL EXCITER OPTION CHASSIS),E 10 4 KEYED A+
7 DRIVER 21027 115 > EXCITER ANTENNA 8,CR4 aNTENNA (ON BASIC CHASSIS) " RPTR L 0T A
VOTING TONE Ju3 T-0-T RESET
STD-75,007-25 >2 SWITCH DRIVER prop oyt | gy A | | INDICATOR - 7.0-T RESET |
lo-- 1a>ILINE P-T-T AY RC AND D AUDOMITE. , o |
— [ — — — [ 3 .. - Jus
A+ R1 PRIORITY JU24 U3 Q9,CR6CR7 | oR DL | OPT-28, WC-78, SFRRE-S T | DC LINE DISABLE RI OSC > (NDICATOR M %
t-3
J DIR> e A+ e 8 o L us ANTENNA | | RC"‘*'“U""’ 85 | l"
-2 Dy >'GR°—UND_L ‘ e R2 PRIORITY 318 % ‘ 3 SRENSMIT NPUTF™T___ RELATSWITCH I LU RPTR  "PUO © O-CARRER INVERTER
1 & RCVR 1 OUTPUT, 30MS osc " O5gueLen + |
| § ‘ | AUDIO & SQUELCH l -5?" oR AND o Kevep ael I | opT i TURN OFF |
PIN 8 t I
N S — = R2 MUTE Ju2
R 1 KEYED ki 20
R2 AUDIO 8 SQUELCH 15 > R2 SO CONT ' ‘ r USE O IN S=WIRE [ CR2.CR3 8 CRI6 | ati,(7,18 A+SWITCH | oR KEYED A- | | | ing Pt au7 ey
PIN 20 ‘ J R 4351 OE! DELAYED KEYED A+ SWICH I RZOSC | PO -
Ju23 Mt ‘ | CR17, 18 4 3> LOCALP-TT I
INPUT SWITCH Jue Ky i U3 > g RCVR{ AUDIO 8 SQUELCH R2 k22
Re AU 6 SQUELCH 7> R INPUT | ate 50— : 3 o AND EYEOA PIN 21 | 928 2 SOUELCH |
| NOT USED IN 2-WIRE, $ | PRE PHASE LINE KEYED A~ a5 RCVR2 AUDIO 8 SQUELCH | | sTp - SATE NWTETT
i- RECEIVER T AMP INVERTER DRIVERS ENABLE NV Qi cRrIO PIN 21EXCITER J102-7 | | |
INE2 P-T-T SWITCH
| JE W | . PL DISABLE e KEVED A- L . SINGLE TONE
v o>l PL DISABLE CONTROL INVERTER INHIBIT | as ! | RY SQUELCH a(szr
JC LEVEL | JU9 p DISABLE RCVR{ aupio 8 Jr-3 bR DISABLE 1HDICATOR
LINE DRIVER ser el e <23 SCUELCH PIN 2 z | LDM-18,u2-13 ! 3 L(;'US A
NO 2 DISABLE Juiz [ Pl RCVR 2 AUDIO 8 sr-2 7, oET | o4 ) | r L 0 <15y 198 FuLL opTion
SPeciaL g hou DISABLE SQUELCH PIN 2 = | Ji- 1 COMMON JUIZ RPTR P-T-T )
use | UINE SWITCH DISABLE | T | b So————<18
| niver T2 M3 oesAt ae = e oS A—— ooy PL_DISABLE i -2 T by O LORPTRAUDIO L o
R2 MUTE /. SWITCH LDM-13, RCVR A R{ AUDIO = SWITCH RPTR AUDIO
147 ROUN DISA g 11 <
' 7 ATTENUATOR e e ‘% s TBLE.KQ CR14,CR20 LINE DISABLE | 10 | | AUDIO &
SQUELCH
- - — | | kever a-snasie PR | PINTZ
J "1 - |
[
E21{ON FULLY OPTIONABLE CHASSIS)
) § STO- 2
L €14 (ON BASIC CHASSIS)
E8({ON BASIC CHASSIS],
5TD-14,SPARE 19,
E 16 N FULLY PTIONAI Cl
oPr-5 (ol LLY OPTIONABLE CHASSIS)
< < o723
oPr 11,
We- 11, SPARE 17
ND A REED DRIVE NOTE' CIRCUIT SHOWN IN
7SH
. SoNE 2ie0m: ace I zllé’m:_ 5008 23sPTT CONTROL oo DASHED LINES IS USED |
e F b NLY (N Fi PL APPLICA- ——— e e e e e e e —— e —
PASS ATTEN SPONDER ATTEN u2 1
| PRE-FILT %2 Q4 REED & 135LLOCAL Fi TIONS. (TRN 53204) ’ '*””M F2 TONE CONTROL s1 P-T-T. oNTROL]I i
I ® FUNCTION g2 >1>|—$—V—%"° L MODULE ) <20 cemmmmd JoisasLe 5 o
- z Q2 2] | EXCITER
- > FUNCTION TONE M ) o > 14 > FUNCTION TONE Hi N BN R BISTABLE 28" ZW DETECTOR F2OR [~ '——j | ~
I % FILTER DET y -a PAGING DISABLE, 18 LOCALF1 |, 3 i Ts MIN JU1 SELECTS
- TH AMP - FuNCTIONMUFlER , | o ALF o LINE S LoaL
ATH AMP STH AM e CRE,CRI2 tosc TONE HI BT N T C— 28 s By 8L,
GUARD ISOLATOR NPUT KEYED A+ >y T BAND [ N ) BTT TIME
w b — TONE 20Ms REED ., —> 8 ]onl | I > Jass CON’NEC;ED N | 2 amMIN
| A 5 % DET outPuT | & 15 DELAYED KEYED A+ \4 Sw 96V i v | Twmassaonyy g, CHANNEL |
A oy LOCEL XMIT | R-EMEN ‘ EXCITER J102-4, OPT-10 1 2MIN 7 s
GATED  aGC > DEFEAT |
| = 2 1 ) | N [ xmr osc ono : [ p— B PL OIS | | IRETEYY ' ! I IMIN :ss EcTs
—_— - Ju L
EXCITER J102-8 > 2 >0 222 200 P17 KEYED A
| > | " Toe — 1 fs:s:* semeie | | | : gl |
] TS v ! 56 PL'DIS s 0 it sl | I | I 1 f féum
| FVLTER DET oOP7-3 =" 1
S une ois o LINE P-T-T L4t 4 LD MODULE GNO, i FF | | |5 grannes | | . | | |
LoE - I LINE P-T-T 293 | ? ok 3 | _ecosl, Mo [ ¥ | 2
AGC LOCAL XMIT DEFEAT 9 - e Qd | | | i ro——o* RCVR 1 AUDIO 8 SQUELCH PING |
oeT | l !.._N.OE__ ..____...__.._.cig" W | —1 kevep a- | l ";SOE.E Qp——— b. l RECF1OSC | g RCVR 1 PIN 15, RCVR 2 PIN 15 |
597 1> 2y XETEL Q1o DEC_81AS evmle b, | | SAND' ' | ]
. 0 Sw DRIVER | BIAS SWITCH < | PASS b | | |
- CUARD INPUT ¢ Bia XCTR L0 CR7 FILTER
. L coaR DEC Blas EXCITER 410211 D> (7 > ———— AND FUNCTION ENABLE 209 o GE | | | |
ACTIVITY e DET. iNH DEC BIAS a>’—
B AMP HacTiviTy LoutPut O 15 | f | mwignr | | [ IS |
Jt-d BT | [CHECKER w FILT A+ o7 ELEC: 1 1 | | i w7
FILT At I3 D2 TRONIC | R .
s1-1 pip>FILLAY, Ql9 o8 Lo Fut a4 on| FILTER ~g$§« LD INPUT /#-3 B12>———a¢ | DETECT RECw | | Q‘\: OF-9 1
GND. Q20 - RIEC F2 OSC, RCVR1PIN14, RCVR2 PIN14
4o &“ Ri INPUT FILTER |Qi2 o 'Ft‘yiﬂx l | T17 E15 (ON FULLY OPTIONABLE CHASS'S]
SwAr 1 UNNOTCHED MIC M1 C W ,. A 2 o= i E16 (ON BASIC CHASSIS] |
6 ) NOTCH MIC M c22a— EXCITER (224 |us€|> IN |
leno oo SW GND ¢ 4 Jr2n g AN FILTER |0g 09,010 | 5102-12 L eoncrio | Lg—hmzaan | |
—< . - UN iON
ys18p2>SN0 ] <~ (MODEL TLN2450A ONLY) KEYS £7 | = TRN5322A 8 TRN5320A SHOWN, 13 TENABLE a2 WTE: w3 |
ezz — ¢ 9> ETOME 7 AL TomE
* TRNS5327A & TRN5328A SHOWN i _ USED IN TRN2444A TRNSIZEA ONLY T IWAIBIT PLIDPL PIN 14 I
L | ON SEPARATE DIAGRAM. | - ) B
[FosiTion 1 | . GRQUND
% TRNS325A F2 CONTROL : 1850 Hz KEYS XMTR F2 OR POSITION | 912yt h )
TRNG3ZZAIF 1) OR TANESI08 [F1- PL 1 CONTROL CONVERTS 1950 1 70 TLN2444A C2-R2 CONTROL : 1850 Mz KEYS XMTR ON F2; 1750 Hz SELECTS REC F1 & MUTES REC F2; =

TRN 5255A C2- R2 (SHOWN): +5.5 mA KEYS XMTR ON F1, SELECTS R1; +12.5 mA KEYS XMTR ON £2, SELECTS R2; -7 6 mA DISABLES RECEIVER PL OR
TRN 52544 F1: +55 mA KEYS XMTR ON F1
TRN5240A F1- PL : +5.5 mA KEYS XMTR ON F1; +12.5 mA KEYS XMTR ON F2 AND UNMUTES R2; -2.5 mA DISABLi:S RECEIVER PL;
-5.5 mA MUTES R2 Of:
TRN5257ARPTR CONTROL: +6.5 mA KEYS XMTR ON F1: +12.5 mA ENABLES REPEATER OPERATION; ~2.5 mA DISAIBLES RECZIVER PL; 5.5 mA
DISABLES REPEATER OPERATION OP
TRN 52394 PAGING: +5.5 mA KEYS XMTR ON F1 WITH PL MODULATION ; —2.5 mA DISABLES RECEIVER PL; —12.5 mic, KEYS XMTR ON F1
WITHOUT PL MODULATION.

POSITION 4
POSITION 3

C2-R2 DC TRANSFER MQIDULE SHOWN
OTHER DC TRANSFER M:ODULE VARIATIONS
M.

TLN2443A TONE REMOTE CONTROL BASE & REPEATER STATIONS OR

TLN2450AGUARD TONE RELAY CONTROL STATIONS ONLY
CONVERTS 2175 Hz TONE TO A LINE P~T~T

POSITION 2
POSITION 6

GENERATES A 375 mS WINDOW (DEC BIAS) TO ENABLE FUNCTION TONE RECOGNITIUP.

F1 0SC TURN-ON. CONVERTS 2050 Hz TO PL DISABLE TO ENABLE
CHANNEL MONITORING NOTCH FILTERS REJECT 2175 Hz BY 45 dB.
TRN5327A(F1) OR TRN53z84 F1- PL } CONTROL PROVIDE NOTCH
FILTERS TO REJECT 2175 Hz AND ( PL DISABLE FUNCTION — TLN5294A)
FOR THE FOUR-FREQUENCY MODEL STATIONS.

POSITION 3

POSITIONS

1850 Hz SELECTS REC F2 AND MUTES REC F2. (JU1 & JU2 ENABLE SIMULTANEOUS XMTR & REC /REQ SELECTION) OR
TRN5326A F2-R2 MUTE CONTROL: 1850 Hz KEYS XMTR ON F2; 1750 Hr MUTES R2; 1850 Hz UNMUTES R2. (41111 & JU2 ENABLES XMIT
ON F1, WITH R2 MUTE AND XMIT ON £2 WITH R2 UNMUTED} OR
TLN2449APAGING CONTROL; 1850 Hz KEYS XMTR WITHOUT PL MC JULATION OR
POS TION WIRED TO ACCEPT SINGLE TONE DECODER (NOT SHOWN} WHICH CAN BE WIRELINE ACTIVATED.

TIME-OUT TIMER

EEPS-34772-4
(SMEET 2 OF 2)

REMOTE CONTROL

EXCITER J102-5
oPT-14

TD-29
$IR:E%,
PL/IDPL PINT

RF - CONTROL CHASSIS
MODULE POSITION

BASIC

FULLY
OPTIONABLE

NA= NOT AVAILABLE

Functional Block Diagrams
Detailed 1 & 2 Frequency Stations
Motorola No. PEPS-34773-A
(Sheet 3 of 5)
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FOUR FREQUENCY EXCITER AUDIO & TRANSMITTER KEYING

| N _—— — — _P/O TRANSMITTER I
—_———— —om— — - — — — —_———— — | woouLaTon | FOUR FREQUENCY RECEIVER AUDIO AND FREQUENCY SELECTION
LEVlEL P/Q FOUR FREQUENCY [\ FINAL |
EXCITER ADJUST | CLIPPER TRANSMIT 1 1 | AMPLIFIER
E1 ‘ | XMIT NOTCH AMPL
LINE 14 INPUT EXCITER AUDIO Hi T T5C P700 4101
@-UE*—)IQH LINE 4 4 16 ——)18>—s  FILTER 22 R FUNCTION 1950 nz o 03 2 LD“ c: . | —H—D-—-« SAME SAME SAME - L& Soraur To
- 1 Qt — — INV FROM AS F1 AS F1 AS F1 - POWER AMPLIFIER
RF ~CONTROL CHASIS | NO.1 | | ExCITER/SPKR] ? TONE M TANK oET s O BL TONE-DPL CODE I r —_—— e ———— e — — [ — ——_———————
INE 1- 2otNET Excenys o 1 | SQELCH D———— T 1 FROM RCVR § RIMUTE P/O F1 TONE
Q, ) 1
4 XFMER s Auoi0 Lres Tz ao [ PIN 21 I = F1 F2 F3 Fa = p/o, PO | AUDIO & Ri_AUDIO INPUT SwiTCH I I LINE ORIVERS 1, _YNET Y £
| I — GATE I | N Sw 96V 5 ) - s T4 0SC ., F1 SELECT psool 4102 suecH X — " CONTROL PREAMPL & ear CONTROL CHASSIS
1 Y -
—> P/O STATION P/O F1 TONE 3 Y LA <9 e | | o | | Prase v LoE 1
CONTROL CONTROL y LATCH | CONTROL VOLTAGE FROM cRY 1 mPuT RCVR NOTCH s 42
I P/0 LINE DRIVER I ‘ 1850 HZ 2 w36 CLOCK L1 rema [T : T2 0S¢ 0 F2 SELECT | | 16 € CROM J1-9 SIATION | LINE ORIVER DISABLERt 4 o - PPILIN T BN NI Furen | 7 (- LINEDRIVER iNPUT R <
TANK ‘T_‘ 0ET 1 | | PIN2 l |
—_— —— 8 F3 SELECT - RAMYTE TO RCYR
L_ —_—— — —_—— .o nd cre83.00 | L Qzz | e XMIT Sw 9,3V ‘ £/0 LINE DRIVER SWITCH I I AUDIO BRRUELEN
12,9 ?05 szEﬂ KEYED A- F4 SELECT | TO J1~10 DRIVER LOCAL SPEAKER
1 . 13 = ENABLE ) 8
P-T-T CONTROL c @ NABL 5¢ — e — —— — |
4 23 LINE DRIVER DISABLE w1 N
i 1sT 2 ND ORIVER xMIT '
DOUBLER DOUBLER ,\ Sw 9.4v i |
I l/ i 9 FROM J1-1 fero o P/0 LINE DRIVER
ar 12> ear l | , pfrereoa STATION CONTROL DISABLE _I
! 38 -] 6 10 T30SC EXCITER T | INVERTER ' T — e — e -
| |1ssomz| | F3 " . s o o NV 6 2 > ave i OISABLE PL DISABLE .
| B Py P D -~ —— == —=——=——————=7_] - ‘ 2
| L o 013,14 | POWER ON_RESET l =
Ly, cr2 o8 e e . . — —— . et e e e e e e e e, e e
6ND L S3|F3 e 3 | P70 STATION CONTROL — ——— o — e e —_— e e —— YR} SR vourace ss s,
oND 1 ss | oCAL poroT ver orerate wimn | P/O FOUR FREQUENCY CONTROL 54,733 sensor Pr0 a0z
LOCAL P-T- (T0 T-0-T CODED S0 pER
i a2 | _L—o\c 5 € useo 1880 HZ . I I Campr RANSMIT s RECEIVE RCVAI1
e 12%0 HZ Fa 7 o o 9 T4 0SC 2 = LocAL | | BANDPASS s 0 FUNCTION Q3 -m‘s BUFFER ATCNES" 20 1 seLect i
- =1 ranx [ oET < Q2 Q304 3 105 . |1930 nz 3 I 3 raaary ' s s
Loa utp Q@26 4 I3 TONE HI TANK 134 wiA
1 | SWITCH l | e ¢ G o l
FUNCTION ENABLE L4,C16 Qi 54 (F4 (AR} 5’02
>3 [ 2e & | KEYED A+ cuanp ToRE B—E. 1 M4y b 6 & arsTanie ”cnsl sw 96V a0 | s L Cre L - L
1 l CR2,CR3 SWITCH I DECODER PNt | [ (20 : ' " Ransmr [T 2 T
1 — — — 3 213 YED A OPERATE WITH o6 LATCH
—— e —— e Py KEYED At (8 & | DET  CARRIER SO I 1850wz | f2 ) cLock 3o hs F2 SELECT w7
GUARD TONE DECODER R ¢ > yraymE T oo s e L T > “
T LINE P-T-T 16 € g 4 | | BANDPASS 6,07 | | .o CR6,8,9,10 uie CRI4,)5,16,17
| B ° P-7-T CRI7,CRIB P/0 OPTION DECODER- Fr_ P-T-T CONTROL R . &L L 3 oR
I LOCAL XMIT DEFEAT / r - ———— — — — — — — — —] | CONTROL Q10, an | I 3 | 23 or 5le @
2175 Mz PO Fi TONE CONTROL KEVED a- PL CONTROL (OPTIONAL) sisTABLE -
| AMPL DET & AMPL DELAY I 2188 | | KEYED A 7¢
a CR6,CR7,Q9 DELAY — i — — — — — — e,
DECODER BIAS SWITCH ENABLE 0
PPy — B::‘SDUP:;S ___4 ) — Q7 15 & J a7 | > 9 o | | fsowz| | | ] - ofo ool LI PN R~ "c 7 oQFd smeer |
I | > T 10 ane [T o€ H'/J __{ ue S vae o3
a1-q4 25,06 FUNCTION ENABLE T sws MYTENNA " Q3,14 ote,
an-ars 720 DELAYED KEYED A+ ANTENNA | vy N £1°TONE CONTROL XTI (0 [ 1. 3 1. 3
| { LOCAL XMIT DEFEAT « > RELAY PN e ss g ss w2
SwITCH
I FUNCTION TONE Wi [ ‘:>W‘K“J o5, g6 YSWITCHED 96V s 1 a2 FR I o2 27 |
N 2 8 X DeiaeD KEvED AT ' — T T T T T T e e e e e e e —— CROM N conTROL | |2some| | | ra S o ol2 R4 o, o F4 seiect "
| | >10 | PIN 10 | TANK oET L 20 0sC €
]
NS
- TO MULTI-PL FROM £ CTi0 A8 4,016 ALl |
PRE ﬂLL" MATRIX CONTROL I ] F1 TONE CONTROL B 13 TUNCTION ENABLE L9, Yo se[9 L 3
SWITCH PIN 11(IF USED! L o o e o — s — EEPS-34774-4 PIN 20 pyCa EEPS-34775-A
FROM CODED DELAYED KEYED A+
SQUECH PIN 7 KEYED A+

Functional Block Diagrams
Simplified 4 Frequency Stations
Motorola No. PEPS-34773-A
(Sheet 4 of 5)
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REMOTE CONTROL
'LINE DISABLE LINE P-T-T I LINE P-T-T
18 Sw S LINE DisABLE
1y e | FIPTT SWITCH F1 TONE CONTROL
DET PTT -
o a3 cr3 e pT 3ILINE® A o3 - (USED IN 4-FREQ STATIONS)
[ 10 [ CcR16 o o, - LINE PTT o
P-T-T  LINE P-T-T 4 9
NV sw T FIETT  PTT INV r1 LINE
10 CONTROL
4 PRI. GATE
| LINE DISABLE F2
8 DET AND \ swoev i
F10s¢ by, L 7 0SC 8 3 m /a5, 06
< CR17 Q7 ~<14 *peT-T
6>l P-T-T_CONTROL {0\ DELAYED KEYED A+
| LocaL xmrz = L
o0 F1 08¢ 1enp 16 > DEFEAT 6, CRI2 o a—
DC TRANSFER c @ * & »P-T-T CONTROL DELAYED | - @ laav A o
(Fi-Cs) CRIO KEYED A+ " >'—-————* | FUNCTION | 2050Hz = BISTABLE |
INPUT T FUNCTION TONE Ht TONE BAND et b ds o
P-T-T_CONTROL 14 PASS |
KEYED A- 6O MS 3 DELAYED | | FILTER
2 S as soms ovee ! aia KEYED A*\ . 4 SGND . o FF |
DC LINE DISABLE DC TRANSFE& | CRIO |
19 R B :lLINE P-T-T w3 = c @ PLOIS]
Sy +9.4V (T coms ) N\ SOMS Qi4 ® NOTE - CIRCUIT SHOWN IN DASHED LINES b | conTROL
® ﬂ]: P crode
Q4 (RPTR SET-UP 8 KNOCKDOWN) / KEYED A~ IS USED ONLY IN FI-PL APPLICATIONS. | P oW, Q5
/ DC TRANSFER INPUT—‘_/IFL [ ENasle ! e s S — KEVED A- ENABLE.
. (F4- PL) ’H—‘——‘ 19 >.RC LINE DISABLE - | RPTR OFF n | A0 BIAS SWITCH
XCTR Lo cmi I
1g»DC LINE DISABLE DELAYED KEYED A+ ) . 4 >-GND 60MS RPTR OFF L os a 17> AND FUNCTION ENABLE 20
DET DEC BIAS SW
KEYED A- Q20 RPTR 1
GND ELEC-
ey Bl e A IR (e A Y S
5> »+94v o T rur as+ an| FILTER e Loweur |
P B ; FILTER |as2
| oL beT L DISABLE 5 v9av L DET o o LAt meuy — I
12y A+ L—{ a4 p gs @ L a4 gga%ﬁ <2 18 > UNNOTCHED MiC HI NOTCH |—XCTR AUDIO HI .,
as , Slano FILTER |08, q9,q10
a8 PL 1
N = CEPS-34763-0
TRN5254A PS- 34758~ 5 DISABLE
5 CEPS 58-0 Oc @ CoNTROL §
CRI0
TRNS240A o TRN52578 CEPS-34760-0 TRNS5327A F1-CS AND TRN5328A F1-PL
CEPS-34757-0
yooLINE DISABLE 4- FREQUENCY CONTROL POWER-ON RESET
LINE DISABLE LWEPTT LINE P-T-T o
18 L SW LOCAL F1 (OPTIONAL) VOLTAGE ss N T10SC 44
LiNE BT T 3y LINE? 1° SENSOR
INE+ m DE Q3
3 T— \ ca3 LINE P-T- - TRANSMIT RECEIVE
. CR16 "{;%c at b e T 1o 4 | INE = LINE P-TT._ 10 CLIPPER VR1,CRI3 FREQUENCY TRE; FREQUENCY
4 >IN Yo J W AMPL a3 R54,55 LATCHES * LATCHES
F " FUNCTION — 1950 HZ Fl INV 2 o o 16 2 ) Q 16 2 Q20
TONE HI TANK DET 3 Ri OSC
0 " . uta o1 uza aND < 18
i 11,c5 a2z 13¢ BUFFER 3lc 1} u3a
Q9 Q10 ! Y a0 [s1[Er] ¢iq e - L .
. Qo c & FLOSC " 14 3> SW 9.6V W 3 3 o Q22
o 5 FLOSC_ 4 6 P-T-T CONTROL 4 Dc rzosc! o
i " - EE— -
¥ ({lsoms ) Q . | resowz| | | r2 = o oA — Q23 |
1 F2 0SC 16 9 DC LINE DISABLE DE aves TANK DET u28 AND 6 M R2 9
LAYE] 13 4 osc
. @ [ A ow sl [ Le] 358
(TTeoms ) \ ? " 17 L2,co ) Q! <+
Q4 <+ P-T-T CONTROL Q
/ DC TRANSFER _I_/l’—l, KEYED A l 23 224 13 0sc
6 >P-T-T CONTROL F DELAYED (PAGING) INPUT, ENABLE | AL F2 N 6
KEYED A+l 7 20> LOCAL
| KEYED A- | [ PAGE (OPTIONALY CR14,15,
ot e e ENABLE somsl-':'qj it : 2,10 16,17 L
— 7 .
® * 2 A e onp 1350 HZ F3 L 6 10 s
——
eou?H—j— o 229 18— 1 Tanx DET INY e 9 8
~ PAGE o uie AND
19 5.0C LINE DISABLE R2 MUTE a9 c Q XMIT P < 20 o Y ¢ s Q13,14 ¢—c usc KEYED A~ .
s o 5> +9.4V INHIBIT 2>t . e l s3[F3) T 5 ENABLE
DC TRANSFER Rg MUTE 020 _Ig A | rsey 4 ss |+  ss M r3oscl .
(F2~R2 MUTE) - DET a23 GND ~ PAGE (XMIT) PLDISABLE 22> . 025
@ Lloc & IR2 MUTE ¢ 50 + o b s a 1> GND 1250 HZ F4 m\?z 1o ol® [ oo na 0sc
> ] || OET ad <
P oeT o = - i Lo 4 cum a CUZD is * W' *
55 +9.4V Qs —— 027
’ OISaBLE ] c & O%Asé%( 2 13> FUNCTION ENABLE  L4.C16 Fan - s4[Fa) TRANSMIT 5 RECEWER 3
T
a4 conTROL < * ¢ Jut l_ CLOCK CLOCK 026
or Dc T4 08¢ .,
CRIO
o4 RECEIVER GATING {OPTIONAL)
¢ INV, > N
) ! Functional Block Diagrams
CEPS-34756-0 | DEPS-34762-0 Lo,
TRN5256A CEPS-34759-0 TRN5239A TRN5296A Control Module Variations
Motorola No. PEPS-34773-A
(Sheet 5 of 5)
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FUNCTIONAL DESCRIPTION

APPLICATIONS . . ... i i ti e iieare i icaaaseacaasnnornnnanns 68P81062E59
REMOTE CONTROL ... i i ittt ittt iaseaneaaaaaaesnnanrans 68P81062E61

RF-CONTROL CHASSIS
RF-CONTROL CHASSIS (TLN2472B, 74B, 75B) (B VERSION) . ..........cvvvninnennnnnn. 68P81070E88

REMOTE CONTROL

REMOTE CONTROL MODULES ... ... i i i it teieaaraaaeanaenns 68P81062E63
STATION CONTROL (TRN5321A). . ..ottt ittt ettt cae i ee e e s taneannnnnnns 68P81062E14
LINE DRIVER (TRN5235A, 36A, 37A) ....ccuiiiiiiiiiintantenrnnraneseennenranns 68P81062E13
LINE DRIVER (TRN5240A, 54A, 55A, 56A) . . .. ..c.iiiiiiiiii it e st anranranaunn 68P81062E16
DC TRANSFER (TRNB5239A, 57A) ... .iiiiiiiiiiiiiittetinsaseaacnrrneearannans 68P81062E17
GUARD TONE DECODER (TLN2443A,50A) . ... ....citiiiin it tasancanrnnansennns 68P81062E18
F1 TONE CONTROL (TRN5320A, 22A, 27A,28A) . ... .ottt ittt iiiinncannnan 68P81062E19
F2 TONE CONTROL (TLN2444A, 49A, TRN5256A, 5325A). . .. ...t iveiiiiinnrannnens 68P81062E21
SQUELCH GATE (TRNS5324A). . .. ...ttt ittt it ai it e it aenceaaean s 68P81062E23
TIME-OUT TIMER (TRN2442A). .. ... ... i ittt ien et iananennans 68P81062E24
SINGLE-TONE DECODER (TLN2442A) . .. ... .coit ittt et i ci s inananaenenn 68P81062E26
4-FREQUENCY CONTROL OPTION DECODER (TRN5296A)...........ccvviviinnnann, 68P81062E22
SQUELCH, REPEATER, AND PRIVATE-LINE CONTROL

OPTION DECODER (TRN1249A, 50A, 51A) . . . ... .ottt iiii i iiie e ceeannas 68P81062E28
“WILD CARD” CONTROL (TLN2448A) . .. ... ..ottt iiian et cancnsnnnannnn 68P81062E27

AUDIO & SQUELCH

R1 AUDIO & SQUELCH MODULE (TRN9688A, 89). . ........citiiiiiiiiiiniienranennn 68P81070E57
R1 AUDIO & SQUELCH MODULE (TRN5068A, 69A) .. .......cccuitiiinnrnnrinranennnns 68P81062E57
R2 AUDIO & SQUELCH MODULE (TRN9690A, 91A,92A). . ... ..ot iiiiiiiii i e 68P81070E58
R2 AUDIO & SQUELCH MODULE (TRNSO70A, 71A, 72A) . . . e oottt ei it ia e iannnnss 68P81062E64
TONE PRIVATE-LINE ENCODER-DECODER MODULE TRN5073A, 74A, 75A) .............. 68P81062E51
DIGITAL PRIVATE-LINE ENCODER-DECODER MODULE (TRN5076A, 77A, 78A)............ 68P81062E52

OPTIONAL EQUIPMENT

Spectra-TAC ENCODER OPTION(C269) ...........ccuvuvirnnans et taeniaee e 68P81112E78
Spectra-TAC 4-WIRE LINE DRIVER MODULE (TRN5294A) ...........c..ccciviiinnn. 68P81062E41
Spectra-TAC ENCODER MODULE (TRN5293A) . .......coiiiiiiiiiiii i iiianananss 68P81062E42
Spectra-TAC SQUELCH GATE MODULE (TRNS331A). ......coiiiiiiiiiiiia e 68P81062E43

MSR 2000 BASE AND REPEATER STATION MULTIPLE TONE

PL OPTIONS (C158, C261,C262, C263).........cutiurnnrninneanrnnnnsenennnn 68P81112E80
MULTIPLE PL MATRIX CONTROL MODULE (TRNS330A) ........cciviiiiniiannnan.. 68P81062E67
MULTIPLE PL ENCODER MODULE (TRN5292A). . .....c.iviiiiiiiinai i i iaenenns 68P81062E68
MULTIPLE PL ENCODER MODULE (TRN5329A). . ... ..ot iiiiiiiiiciiennsnnnnnns 68P81062E69

68P81061E40



MOTOROLA INC.

Communications
Sector

RF-CONTROL CHASSIS
B VERSION

TYPICAL BASIC RF CONTROL CHASSIS

FAEPS—34814—0
(F592)

FAEPS-34815—C
(R692)

1. DESCRIPTION

Five RF-Control Chassis are described in this section
(refer to the detail model breakdown chart). The BASIC
rf control chassis uses a smaller Backplane Interconnect
Board, with a maximum capacity of nine control and
audio modules, one exciter, and one receiver. The
FULLY OPTIONABLE RF-Control Chassis uses a
larger Backplane Interconnect Board, with a maximum

capacity of fifteen control and audio modules, one ex-
citer, and two receivers.

The RF-Control Chassis mounts plug-in modules that
perform control switching functions and audio process-
ing for station operation. Nylon guide rails in the chas-
sis align the modules with the mating connecting pins on
the Backplane Interconnect Board, on the rear of the
chassis.

technical writing services
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2-RCVR BASE
REPEATER (RT)

TYPE OF STATION
BASIC

DESCRIPTION

BASIC
FULLY OPTIONABLE
FULLY OPTIONABLE

CODE :

MODEL
TLN24728B
TLN24748
TLN24758

MOTOROL A
DETAIL MODEL
BREAKDOWN CHART FOR

MSR 2000
RF-CONTROL CHASSIS
(B VERSION)

@ =ONE ITEM SUPPLIED

KIT

DESCRIPTION

TRNSO08IA

BASIC BACKPLANE INTERCONNECT BOARD

® TRNSO83A DUPLEX BACKPLANE INTERCONNECT B80ARD

TRNS084A 2-RCVR BACKPLANE INTERCONNECT BOARD

[ ] TRN5432A  BASIC HARDWARE KIT

[ ) TRNG433A

I1-RCVR & 4-FREQ HARDWARE KIT

[ ] TRN5435A DUPLEX HARDWARE KIT

2. APPLICATION
2.1 TONE OR DC REMOTE CONTROL

The RF-Control Chassis, together with the associated
plug-in modules, permits a station to be operated from a
remote location and performs various control or opera-
tional functions for the station. Tones or dc line currents
generated at a remote location(s) are carried over wire
line pairs to the station’s RF-Control Chassis via the
junction box, to implement the desired type of opera-
tion. The RF-Control Chassis and its modules convert
the tones or dc line currents into switching functions to
perform any or all of the operations listed in Tables 1, 2,
and 3, depending on the modules used,

Table 1. DC Commands

DC Line
Current (mA) Operation
0 Transmitter standby, receiver operative
-2.5 PL disable (receiver)
-5.5 Mute receiver 2 audio
+5.5 Turn-on transmitter F1 oscillator;
Select R1 receiver oscillator
-12.5 Turn-on transmitter F1 oscillator without PL
modulation for paging (XMIT PL Inhibit)
+12.5 Turn-on transmitter F2 oscillator;
Repeater turn-on; Select R2 receiver oscillator
12.5 Unmute receiver 2 audio
(momentary)

68P81070E88

BEPS-41674-0

Table 2. Tone Commands
Tone
Freq. (Hz) Operation
2050 Disable receiver PL
1950 Transmit F1, or Select F1
1850 Transmit F2, or Select F2, or Transmit F1 w/0
PL
1750 R2 Mute, or Receive F1*
1650 R2 Unmute or Receive F2*
1550 MAX Squelch, or Repeater OFF, or PL ON
1450 MIN Squelch, or Repeater ON, or PL OFF
1350 “Wild Card” ON #1, or Select F3
1250 “Wild Card” ON #2, or Select F4
1150 “Wild Card” ON #3
1050 “Wild Card” ON #4

*(C2-R2 Receiver Frequency Selection

Table 3. Guard Tone
Tone
Freq. (Hz) Operation
2175 Function Tone Enable

2.2 PLUG-IN MODULES

All stations are equipped with plug-in exciter and re-
ceiver boards, and an R1 audio & squelch module. Co-
ded squelch stations have an additional PL or DPL
encoder-decoder module. Two receiver stations have an

11-1-85




additional plug-in receiver board and an R2 audio &
squelch module.

All stations are also equipped with the following basic
complement of control modules.

DC CONTROL

e DC Transfer Module

e Station Control Module
e Line Driver Module

TONE CONTROL

¢ Guard Tone Decoder Module

¢ F1 Tone Control

e F2, or C2-R2, Tone Control Module (2-Frequency
Stations)

Station Control Module

Line Driver Module

Repeater stations are also equipped with a Squelch Gate
Module and Time-Out Timer Module. Repeaters with-
out wire line control may have the modules that are as-
sociated with line control operation omitted. All base
and repeater stations have additional space provided for
optional accessory modules.

3. SERVICE AND MAINTENANCE

3.1 LOCAL STATION OPERATION

WARNING

ALWAYS line disable this station when
performing local maintenance duties.
Failure to do so may result in personal in-
jury or equipment damage. Selection of
frequency by the remote control console
momentarily keys this station even though
the microphone push-to-talk switch has
not been depressed. Upon completion of
local testing, return the line disable switch
to its normal position.

3.2 REMOVAL AND REPLACEMENT OF
MODULES

Modules may be removed by simply pulling outward on
the module, and may be replaced by pushing the module
back into its position by its panel. The modules are la-
belled and the mounting positions are marked on the
inside of the module housing and on the backplane in-
terconnect board.

CAUTION
ALWAYS be sure of the correct module
installation position before plugging a
module into the RF-Control Chassis.

RF-CONTROL CHASSIS B VERSION

Technicians who service many of these stations may
wish to carry spares and replace malfunctioning mod-
ules for immediate restoration of operation. The mod-
ule may then be repaired at the shop and used as the
next replacement spare.

NOTE
For proper operation, all jumper connec-
tions must be identical on modules that
are removed and modules that are in-
serted before swapping can be success-
fully used as a troubleshooting technique.

3.3 INSTALLATION OF ADDITIONAL
MODULES

When new functions (optional modules) are added, re-
fer to the pertinent module section in this manual for
proper jumpering information.

3.4 IN-CIRCUIT MODULE SERVICING

The Model TLN5935A Service Board Kit can be used to
extend a control or audio module out of the front of the
RF-Control Chassis. This provides access for service
and maintenance without interrupting the power and
signal connections.

If the service board kit is not available, the module can
be plugged on to the rear of the backplane interconnect
board. (Tilt the RF-Control Chassis forward to obtain
access to the rear of the backplane interconnect board.)

CAUTION

Care must be taken to insert the module
on to the correct connector by using the
legend on the backplane. Match pin 1 of
the module connector with pin 1 of the
proper backplane connector. An outline
of the front panel’s position, with respect
to the backplane connector is given as
part of the backplane legend to assist
proper insertion.

3.5 INTERCOM, OR METERING & INTERCOM

The Option C226 Series Service Intercom or Option
C149 Series Metering and Intercom are optional acces-
sories for remotely controlled MSR 2000 base or re-
peater stations. Both of these accessory items facilitate
testing, adjustment, and maintenance of the station.
There is a specific version of these options avatilable for
any MSR 2000 base or repeater station.

The speaker and test microphone may be used for two-
way intercom between the station and the remote con-
trol console without keying the station transmitter. The
speaker and microphone also may be used to locally op-
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erate the station for ‘““on-the-air” testing and mainte-
nance. The NORMAL-INT switch (S1) selects the de-
sired mode of operation; NORMAL for “on-the-air”
testing and INT for intercom operation. The SPKR-
OFF switch allows the speaker to be used during testing,
or to be disabled when the station is unattended.

The intercom mode is operated by placing the
NORMAL-INT switch (S1) in the INT position, the
SPKR-OFF switch in the SPKR position, and depressing
the microphone PTT button. Microphone audio is then
routed, via the line driver, to the remote control console
(over the control line). Microphone audio is also routed
to the transmitter, however the INT PTT function does
not key the transmitter. A message from the remote con-
trol console is applied to the speaker through the line
driver and R1 audio & squelch modules.

When switch SI is in the NORMAL position and the
microphone PTT switch is activated, mic audio is again
routed to the line driver. However, the line driver is in-
hibited under these conditions, which prevents line noise
from being transmitted. Mic audio is applied to the ex-
citer and the transmitter is keyed.

3.6 LOCAL OPERATING INSTRUCTIONS
3.6.1 Intercom

Step 1. Connect a test microphone to the microphone
receptacle on the R1 audio & squelch module.

Step 2. Place the SPKR-OFF switch in the SPKR posi-
tion.

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

Step 4. The unit is now ready for intercom operation
between the station and 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 local speaker. The con-
sole operator at the remote point must also switch to an
intercom mode to prevent keying the station during re-
plies.

WARNING
Station should ALREADY be line dis-
abled!

Step 5. Return the SPKR-OFF switch to the OFF posi-
tion and -return the NORMAL-INT switch to the INT
position before leaving the station unattended.

3.6.2 “On-The-Air” Testing

Step 1. Connect a test microphone to the microphone
receptacle on the R1 audio & squelch module.

Step 2. Place the SPKR-OFF switch in the SPKR posi-
tion.

Step 3. Leave the NORMAL-INT switch in the NOR-
MAL position.

Step 4. The unit is now ready for “on-the-air” testing.
If the microphone push-to-talk switch is closed, the sta-
tion’s transmitter will be keyed. Speak into the micro-
phone to transmit a message. Release the push-to-talk
switch to listen. Receiver audio will be heard on the lo-
cal speaker.

Step 5. Return the SPKR-OFF switch to the OFF posi-
tion before leaving the station unattended.

3.6.3 Monitoring

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

4. SPECIAL MODIFICATIONS

To change the Function Tone Decoder frequencies from
the standard value, change those parts indicated in Fig-
ure 1 and Table 4.

Fo
-
-~
TONE R ? - BISTABLE
T STORAGE

INPUT -

T0
FUNCTION
ENABLE

R2 R3

AEPS-162T7T1-A

Figure 1. Typical Function Tone Detector
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Table 4. Function Tone Modification Table

RF-CONTROL CHASSIS B VERSION

To Change Function R1 £5% R2 £5% R3 £1% ° R4 1% Cl +2% Capacitor
Tone Tank Freq. To (Ohms) (Ohms) (Ohms) (Ohms) wF) Part No.
‘ 2050 Hz 27k, 33k* 1.5k 2.7k** 221 .0056 8-84326A13
1950 Hz 22k, 27k* 1k 2.2k** 221 .0062 8-84326A14
1850 Hz 18k, 22k* 1.5k 2.7k** 221 .0069 8-84326A15
1750 Hz 22k 1k 2.43k 221 .0077 8-84326A16
1650 Hz 18k 1k 2.21k 221 .00865 8-84326A17
1550 Hz 15k 1k 2.21k 221 .0098 8-84326A18
1450 Hz 12k 1k 2.21k 221 .0112 8-84326A19
* 1350 Hz 10k 1k 2.21k 221 .0129 8-84326A20
b 1250 Hz 9.1k 1k 2.43k 221 .015 8-84326A21
1150 Hz 8.2k 1k 2.43k 221 .0178 8-84326A22
1050 Hz 6.8k 1k 2.43k 221 .0213 8-84326A23
- * Values for “Wild Card” only.
** + 5% is allowable.
Example: Changing “Wild Card” frequency to 1850 Hz
Freq. R1 R2 R3 R4 C1
1850 Hz 22k +5% 1.5k +2% 2.7k 5% 221 1% .0069 uF +2%

(Page 6 is blank)
68P81070E88 5
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BASIC BACKPLANE INTERCONNECT BOARD
EXTERNAL CONNECTION OETAIL

(REAR VIEW)

E16 E 1 €13
R2 0SC GND LINE 1 + 354
E2 ES
LINE 1—\ SPARE
eis Q| |©
UNNOTCHED
/ MIC  HI E12
SPARE
Et1
E3 XCTR / E9
£4 UNE 2 + AUDIO LO A+
LINE 2 -
E8 — o
LINE PTT €10
£14 «— _
PL DISABLE @ @ ANT sw
CONTROL ~
E7
E6— o | a—— GND
LOCAL PTT
NOTE! CONNECTIONS ARE MADE TO SCREW TERMINALS
VIA JUNCTION BOX AND CABLE KIT
CEPS-34770-0
FULLY OPTIONABLE BACKPLANE INTERCONNECT BOARD
EXTERNAL CONNECTION DETAIL
(REAR VIEW)
€21 E17 E15 €13 10
E 24 PL DISABLE SPARE R2 0OSC GND
SPARE CONTROL RPTR A + 14 R1 DISC IN
\ \ UNNOTCHED
MIC HI
s ©

E25
XCTR
AUDIO LO

E26
SPARE

E27
SPARE

E16
LINE PTT
£48 l
LOCAL PTT SPARE @
E23
SPARE ~

%)

~

E19
RPTR TURN OFF

ool Tol o

E20
SPARE

REMOTE RPTR
PTT

Et2

E2
LINEY - —

E4

LINE 2—\.

E6
ANT SW-

€8
N
OND — o

(28]
E1+

LIN
-

NOTE

. CONNECTIONS ARE MADE TO SCREW TERMINALS
VIA JUNCTION BOX AND CABLE KIT

CEPS-34771-0

parts list

reference symbol:

No Suffix
A
C
D

This parts list coverss 3 models of the Backplane Interconnect Board. Where differ-
ences exist, aletter ¢ode is added to the reference symbol to indicate the applicable

unit.

legend
suffix

RF-CONTROL CHASSIS (B VERSION)

application

All Models
TRN5081A
TRN5083A
TRN5084A

TRN5081A Basic Baickplane Interconnect Board Kit
TRNS5083A Duplex Biackplane Interconnect Board Kit

TRN5084A 2-Receivear Backplane Interconnect Board Kit PL-9796-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
assembly:
A901 (C) 1-80731D91 duplex filter; includes: ref. items C901
thru 916, L901 thru 916, J102
capacitor, fixed: +10%; 100 V;
unless otherwise stated
C1 thru 16 2111015813 001 uF
(A, D)
C17 thru 29 21-11015B13 001 uF
C30 thru 33 21-11015B05 220 pF
(C, D)
C34 thru 37 (D} 21-11015B05 220 pF
C38thru 50 (D) 21-11015B13 001 uF

C901 thru 916
(C)

CR1

E1 thru 4

E5 thru 26
C, D

L901 thry 916
©

J1

J2,3,4
J5

J6 (D)
J102
J202
J302 (D)

R1
R2

VR1

21-82900N01

48-83654H01

29-83362G01
3-84482M01

29-83362G01
3-84482M01

24-83961B01

28-84247N01
9-84207B01

28-83496F20
28-83496F25
9-84207B01

28-83496F22
28-83496F22
28-83496F22

17-83122D09
6-126A23

48-83461E34

feedthru, 470 pF x20%; 500 V

diode: (see note)
silicon

contact:

consists of:
TERMINAL, screw
SCREW, machine

consists of:

consists of:
TERMINAL, screw
SCREW, machine

coil, rf:
choke, 3 turns

connector, receptacle:
consists of:

MALE; 16-contact
female; 7-contact
consists of:

MALE; 6-contact

MALE; 8-contact
female; 7-contact
male; 10-contact; 2 used
male; 10-contact; 2 used
male; 10-contact; 2 used

resistor, fixed:
22 £5%;3W
82 +5%; 1 W

voltage reguiator: (see note)
Zener, 56 V

non-referenced items

"1-80755D01

1-80755D02

3-134184

3-84482M01

28-83496F23

43-84229N01
26-82896N01

DUPLEX FILTER BOARD {p/o ref. item
A901)

includes ref. items L901 thru 916
(TRN5083A)

DUPLEX FEEDTHRU ASSEMBLY (p/o ref.

item A901) includes ref. item C901 thru
916 (TRN5083A)

SCREW, tapping: 4-40 x 5/16"; 6 used
(TRN5083A)

SCREW, machine; 6-32 x 5/16";16 used
(TRN5081A); 27 used (TRN5082A, 5083A,
5084A)

CONNECTOR, male; 12-contact; (PCB
Edge Connectors)18 used (TRN5081A);
30 used (TRN5082A, 5083A, 5084A)
SPACER, threaded; 3 used

SHIELD, coil

note: For optimum:iperformance, diodes, transistors, and integrated circuits must

be ordered by Motosrola part numbers.

TRN5081B Basic Backplane Interconnect Board PL-9676-O
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed: =10%; 100 V:
unless otherwise stated
C1 thru 29 21-11015B13 .001 uF
diode: (see note)
CR1 48-83654H01 silicon
contact, assembly:
E1thru 4 1-80756D87 consists of:
29-83362G01 TERMINAL, screw: 6-32"; 4 used
3-84482M01 SCREW machine: 6-32 x 5/16”; 4 used
connector, receptacle:
J1 28-84247N01 male; 16-contact
J2,3,4 9-84207B01 female; 7-contact
J5 — consists of:
28-83496F20 MALE; 6-contact
28-83496F 25 MALE; 8-contact
J102, 202 28-83828P01 male; 20-contact (PCB edge connector)
resistor, fixed:
R2 6-126A23 82 +5%;1W
mechanical parts
3-134184 SCREW, tapping: 4-40 x 5/16”; 4 used
28-83828P02 CONNECTOR, male; 24-contact (edge

connector); 9 used

note: For optimum performance, diodes, transistors, and integrated circuits must

be ordered by Motoroia part numbers.

TRN5433A 1-Receiver Hardware Kit PL-9797.0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
3-134185 SCREW, tapping: 6-32 x 1/4”; 4 used
3-134186 SCREMW, tapping: 6-32 x 5/16”
3-135506 SCREW, tapping: 6-32 x 1/4”; 23 used
27-82850N01 CHASSIS, control
27-82876N01 CHASSIS, card cage
39-82857N01 CONTACT, ground; 4 used
42-82888N01 CLIP, detent; 2 used
45-83914G01 GUIDE, card; 10 used
46-82856N01 GUIDE, circuit board; 4 used
46-82877N01 GUIDE, circuit board mounting; 2 used
(TRN5433A, 5435A); 6 used (TRN5434A)
54-83570K01 LABEL, chassis
TRN5432A Basic Hardware Kit PL-9798-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
3134185 SCREW, tapping: 6-32 x 1/4"; 6 used
3-135506 SCREW, tapping: 6-32 x 1/4"; 15 used
27-82850N02 CHASSIS, control
27-82885N01 CHASSIS, card cage
39-82857N01 CONTAC, ground; 4 used
42-82888N01 CLIP, detent; 2 used
45-83914G01 GUIDE, card; 12 used
46-82856N01 GUIDE, circuit board; 4 used
54-83570K09 LABEL, chassis

External Connection Details and Parts Lists
Motorola No. PEPS-42062-O

(Sheet 1 of 5)

11/1/85- UP



RF-CONTROL CHASSIS (B VERSION)

; ~ a o~
a ] 0 o
Q o =z
4 - b=} = w
< IS < 8 2 Iy
z 5 < 2| & B °
> « w - 2 z -
Za 2 S a il 2 w = o S I &
Z o = g 2 z o @ w | >~ 2 S x N [©] « pol - 2
= S @ v 2z h) o « T EleEc 3] = < « z = ] 2
5 O a 8] o 2 s =3 s s z 2158 5 z e w z ] z ) 2
Pt x = - [ Z ey} W w = - x| o5 = g =) 3 w a 's @ w
5 [CIs) O w < - I — x g ol = < w a [} = = w w w =
z| = w 2 o] w w o S |5 % e! z w 5 = o x 5 - Z ?
ES w ¥ = 4 73 z = z z s = EH & o o z = w B = Z T
> ) < b = o < < a =2 |2« - w = - - < et W < ] : e e bad 2
w 20 « a o z o < I 4 I 2 S5< |z z ] I b= w =z - o o Q - N - <
€ calw i I = 5 E 21351 & wo | = £« |33 o D I - slg2l 215123 )¢ < T Y A s c ez =2] z]|¢
>a | 2 « - o w = : o - ~ F w 2> |wcx 5 ) < z = < 2 : = w w w w 5 > © o =
w i 2| = I It o g lz |z Elacl =] «| 8 s 2« ] < 21 9 <elzel |8 2| 2|3 s l<s51 2|8 | 8% =2 z zlzlz 23] > elelsl 2] 4s]s £
PPIEPS = G ow -~ - « & o S > v 2 s s 2 w w & [ a ) %] < o Q w oW g [ Z = " 3] = O 2 s B o ol hat 5 5 [ > = a S S < = =
~ < = \ S . « = < prd pre 3 J z 2 z z a z z |>0| X z z ; =) - z T o z < < ! = = w = z o Q o] > * >
345420 ) ] X p = - o a z o3 x g 2 o = o ; o o Za|~0 a 3 ] o < o S © o o o w = = o = = s = = o o z z x x & o
o - z I s < < c = % « e = o 2] o o © I w w T |5F ] S S > e w=| € bt 2 = ] o I} o S E pt s = = < < - R T 2 v S
s 2| & BN I o | e & R w > N 51 + : s | & S| 3 31 ¢ o s | =z 5 2| g leslege] 21| 2 S| o e o | 2 5183 5] & e | = g P a L = € @ = sl = | = « « | 3 s | - - < | @ w - 4
2 < - N « & w © g [ 5 < w > w w w = =) o a o 8 > > s o o lug 2z S z < & > o S z o< E ) = s = v z z z z > z = > > > = = = 2z 2 > > = = < 3 o
REEDS g S z " 5 o © t 8 s =< o z z z z z 2 O - - - ~ < [5) ~ - o~ Z2z|=5 e o - - I3 2 o > @Gy o x =l 2 - a o o o o %) a = O o 8} E § Z c 9 Q Q < Z a i z
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F2 TONE CONTROL . 12 2 2 3 6 4 % 7% |15 ¥| 47 ¥ 5 % 8 |10% |1 * 13 % 14 %
(3~ VERSIONS) 1.16
GUARD TONE DECODER ) 117 1 2 23 5 16 * 7 3 13 % 9 1% |15 %
{1-VERSION}
F1 TONE CONTROL 3 14 12 8 23 5 17 10 19 18 21 % 3 * - 16 7 * 5 g % ] 13 14 15 20 % 22 *
{2--VERSIONS)
DC TRANSFER A ] 12 s 15 17 | o 3 a g |2 ¥ 14 ¥l *| s 19 | o9 ¥t ¥ 2% 7%
{4—VERSIONS}
STATION CONTROL 5 124 1212 *| 3 4 7 %) g *| g ¥]s5 * 11 13 14 | 18 % 19 | 20 |a3*| 21 | 2% 9
{1-VERSION)
LINE DRIVER 6 1 12 9 g ¥ 4 * 16 % | 21 % 17 3 | 6% |23 %|10¥| 13 18 " 5 9% | 20 8 7
{2—VERSIONS)
R1 AUDIO & SQUELCH ; 1,914, 12 2 4 19 15 % 2 s * 1 15 %] 18 17 %] 20 3 22 % 7 10 *| 13
{2-VERSIONS) 23.24
CODED SQUELCH g 116,18 12 3 13 20 ; * 17 10 5 * 14 91 * 15 |19 *
{4—VERSIONS)
TIME—-OUT TIMER * .
4 6
(1-VERSION) 9 ! 12 5
EXCITER 1102 181013 | 20 7 g X ¥ 5 a 9 14 12 16 % | 1% 17 % | 18% | 49 *
1.4.6,8,
RECEIVER 1 1202 1013 18 9 6 7 15 5 * 2% |3 %] 20 * | 19
RF -CONTROL CHASSIS * % e %l -
26,812 14 ! 9 10 7 1% '
CONNECTOR i 3451 16
CONTROL METERING .
2,3.4,6 5 7
CONNECTOR 2 I
R
EXCITER METERING 13 4567 7 ) s
CONNECTOR .
RECEIVER 1 METERING " 467 i 5 1 5
CONNECTOR
FACTORY 4 15 ¥ |10 *
11 15 12 5 1 8
TEST CONNECTOR J5 14 6 7 13 ) \
EXTERNAL 1% *
7.13 € " 8 5 14 6 * |3 4 %* 2
SCREW TERMINALS £ 9 10 ’
JUMPER WIRES W . 5 1 4 3 6 4 7 3 5% 6 7
{BOTH ENDS) >
EEPS 134519
HOW TO READ CHART
1. This chart shows all interconnections made by the plating on both sides of the
interconnect board and by wire jumpers
2. All pin numbers in each vertical column are electrically common (intercon-
nected by circuit board plating)
3. To trace interconnections from any starting point to all other common points
proceed as follows
Step 1. Find the module position or connector in the left hand column of the
chart
BaSiC /ntefconnect Chaft Step 2. Find the destred pin number. All pins of specific module or connector
are listed in the low that extends to the right.
Motorol_a No. PEPS-42062-0 Step 3. oNote the function of the desired pin. The function is listed at the top
(Sheet 2 Of 5) of the column in which the pin number appears. All othr pins tsted in
the same column have the same function. Trace back to the left hand
11/1/85- UP column to find the module or connector number. (See Example).

4. {*)indicates function source

EXAMPLE

Station control module (medule position 5}, pin 10 has a function of PTT Control,
which is interconnected to DC Transfer module position 4 (pin 6), F1 Tone Decoder
module position 3 (pin 23). and F2 Tone Decoder module positon 1 (pin 20).
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Jumper Table

Jumper
CONNEGTOR PIN DESIGNATIONS Type of Station JUT | Juz | JU3 | Jua | Jus | Jue | Ju7
J1 Remote Base-DC Controlled IN A B ouTt Cc D ouT
16 15 Remote Base-Tone Controlled ouT A B ouT C D ouT
ANT SWw- @ @ | ANT SW+
KEY A-1 @ SPAR
EYED hd E A. Out for Private-Line Squelch, In for Carrier Squelch
GND | ® ® | SPARE B. Normally Out, In for Paging Option
C. Normally Out, In for Low Band Receiver
XMIT SW 9.3V | ® @ | CONTROL VOLTAGE (POWER) D. Normally Out, In for Battery Alert Tone
GND | ® @ | BATTERY ALERT TONE Inter Board P Usage Table
Position Use Module Description
GND J@® @ | A+ -
1 F2 Tone Control (3 Versions) TLN2444A C2-R2
 R2 TLN2449A Paging
- 82 ol i e TRN5325A F2.Control
GND Ig .1 9.4V DC 2 Guard Tone Decoder TLN2443A Standard
3 F1 Jone Controi (2 Versions) TRN5320A F1-PL
TRN5322A F1-CS
4 DC Transfer (4 Versions) TRN5239A Paging
TRN5240A F1-PL
TRN5254A F1-CS
J2 J3 TRN5255A C2-R2
UNNOTGHED 07“0 AUDIO HI o7 1O | XMIT M1 5 Station Controt TRAN5321 Station Control
mic "'N ° oND o o | xmiT M2 6 Line Driver (2 Versions) TRN5235A 4-Wire
ND o GND O | XMIT M3 TRN5236A 2-Wire
LOCAL PTT 05‘0 0540 6ND 7 R1 Audio and Squelch TRN5068A Without Intercom
(2 Versions) TRN5069A With Intercom
8 Coded Squelch (4 Versions) TRN5074A Simplex TA RA, PL
TRN5075A Simplex TA RB, PL
Ja Js TRNSQ77A Simplex TA RA, DPL
5] TRN5078A Simplex TA RB, DPL
10 | RCVR M1 ® | sPkR + - - - -
o7 9 Time-Out Timer TRN5295A Time-Out Timer
GND o O [ RCVR M2 ® | GND
LOW BAND o5 O | RCVR M3 ® | PL DISABLE
RCVR 1 METERING 40 | 6ND ® [ LINE 1-
® [ UNNOTCHED MIGC HI
9@ | LINE 1+
8® | RCVR 1 DETECTED AUDIO
® | LOCAL PTT
e | A+
® | LINE 2+
® | SPARE
SOLDER SIDE ¥ BD-DEPS - 41759-.0 ® | SPARE
COMPONENT SIDE & BD—~DEPS—41764- 0 ® | SPARE
OL—~EEPS—44758- 0 1® | LINE 2-
TEST
CONN.

SHOWN FROM SOLDER SIDE |
Basic Backplane Interconnect Circuit Bard Detail
Motorola No. PEPS-42062-O
(Sheet 3 of 5)
11/1/85-UP
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HOW TO READ CHART REF. DES &2 slzlelelelelaeleleslzlxlalzlelzlzlzl2lz12z1z1z1z1z1z1s!lslseleclzlelielz3|c]|e)lclelz]|“lEd|a]z2]|8)2(2]2|c]=z]|2a|3]| =] e|z|g|ls|s|c]|&|z|5|z]5]|8]|]8]8|8|ae|a|&&|z|<]|o|[s|lele]|s|zx|2|lelelele|e&|=x]|=x|x]|=2(S|]3|e|e|=2|5|=<|[&]|a|E®
DESCRIPTION-MODULE POSITION
1. Th|s chart shows all onterconnethns made by the plating on both sides of the LINE DRIVER 24* ‘5* 21* 17 3 6 7 10 13 22 18 15 14 2 19 20 8 7 4
interconnect board and by wire jumpers. {4—VERSIONS) 1 1 12 9
2. Al pin numbers in each vertical column are electrically common (intercon- vy
nected by circuit board plating). . _ ' STATION CONTROL 2 1 24 12 2% 3 4 el IS Tl 11 13 |14 |15 |16 ]2 | 2 2 9 7 6
3. To trace interconnections from any starting point to ali other common points {1—=VERSION) ‘
proceed as follows: x % * * * * *
DC TRANSFER 3 1 12 6 15 17 10 3 4 18 2 14 16 5 19 20 21 22 7
Step 1. Find the module position or connector in the left hand column of the {6-VERSIONS)
chart.
Step 2. Find the desired pin number. All pins of specific module or connector TIME-OUT TIMER 4 1 12 22 P 5 6
are listed in the low that extends to the right. (1-VERSION)
Step 3. oNote the function of the desired pin. The function is listed at the top % * * * * * *
of the column in which the pin number appears. Ali othr pins Isted in T UJE'\;ESE%EROL 5 1,4 12 8 23 2 17 10 19 18 21 3 " 16 7 6 5 9 13 14 1% 20 22
the same column have the same function. Trace back to the left hand {4 %
i *
o column tg find the module or connector number. (See Example). GUARD TONE DECODER 17 ) 2 5 }6* ; 3 13* 9 " 15 18
4. (*) indicates function source. (2--VERSIONS) 6 . 12
5. NA = Not Assigned (Plating exists between points but not used.) % * x " ®
SQUELCH GATE * * * H 1" 8 14 19 21 4 20 15
. 6 13 2 7 16 10 3 24 17 5
EXAMPLE: _ (2-VERSIONS) 7 1,23 12 22 18
Station control module (module position 2), pin 10 has a function of PTT Control, x x * ) ) % * %
which is intg(connected to DC Transfer module position 3 (pin 6), F1 Tone Decoder £2 TONE CONTROL 8 116 12 20 2 3 [ 4 7 15 17 5 8 10 1" 13 9 18 14
module position 5 (pin 23), F2 Tone Decoder module positon 8 {pin 20}, and OPTION (4 VERSIONS)
Decoder position 9 (pin 23). * "] * * * ! * * * * *
OPTION DECODER s 1 12 2% | 2 15 19 | 18 14 10 5 3 1" 13 7 9 21 4 20 | 22 6 2
{4—VERSIONS}
* * * *
FUNCTION TONE DECODER| 4 , 12 19 11 13 3 8 16 23 15
{2—-VERSIONS;
NGLE-TONE DECODER * * % * * % * *
SINe S  BpTioN 5] 1 12 13 6,24 | 14 20 3 8 9 | 16 18 2 S BECHN IS BTN B I 2 "
{3—VERSIONS)
* *
SPARE OR OPTION 1 1 15 13 17 7 2 ) 22 23 2
5 8 6 1 0
(2-VERSIONS 12 ! 12 1 8
* * % * H * * *
R1 AUDIO & SQUELCH 13 1,914, 12 21 4 19 % P 8 6 1 18 18 17 20 3 : 5 2 7 10 13
(2-VERSIONS) 23,24
»* * .
R2 AUDIO & SQUELCH 14 18 12 21 2 11 17 20 8 7
{3~ VERSIONS) 10,24
- * : * *
CODED SQUELCH 15 1.16 12 3 13 20 7 17 10 5 14 21 15 | 10
(6~ VERSIONS) 18
* * * * *
8 * * 5 9 12 5 1 3 2 1% | 14 17 | 18 | 19
EXCITER 4102 16 13 20 7 8 1 4 T
- — % x| x| x* *
14, 2 17 20 9
RECEIVER 1 4202 8 9 16 7 L IRE 2 " 5 3
* * 3 *
20 19
RECEIVER 2 J302 12,13 9 16 7 15 14 12 5 2 3 17
* %
RF~CONTROL CHASSIS " 26 345 | 16 1 > 9 | w0 2% s Y
CONNECTOR 812 :
CONTROL METERING i 23, 5 7 !
CONNECTOR 46
EXCITER METERING 3 4.5, 1 2 3
CONNECTOR 6.7
RECEIVER 1 METERING " 486, \ 2 3 5
CONNECTOR 7
FACTORY 5 1 6 ; s 1 13 2 15 | w0 )2 s 1 8 3 9
TEST CONNECTOR
RECEIVER-2 METERING % 486, 1 2 3 5
3 CONNECTOR 7 —7
Fully Optionable Interconnect Chart p—— " . % | x| x| x N 18,2
1 22 25 16 5 1 21 10 1 1 2 3 4 23,24
Motorola No. PEPS-42062-0O SCREW TERMINALS E 89 2 | s :
* *
(Sheet 4 of 5) JUMPER WIRES " 12 8 5 9 9 ) 5 10 wlel. 23| s 7 3 4 1,14 3 | 27 15 5 | 8 L ¥ 13,14
11/1/85-UP {BOTH ENDS) '

EEPS—34523-A
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NOTE: C901-C916 ARE FEED-THROUGH CAPACITORS. NOTES:

1. Diode VR1 and resistor R1 are part of TRN5084A tully optionable Backplane
Interconnect Board, used only with 4-freq. stations

2. Unique control modules employed for either Spectra TAC, Multi-PL, or RA Base
Options Functional Operation.

""6R'6§{|07N77ww OR OPTION DECODER . I‘TEOLf ,S
r«—‘ 5 ) fes] ; . ' ‘
e . , 4 @ Lmr i ; Interconnect Board Position Usage Table
& * LT ' Position Use Module Description
N & o ‘ ' . 1 ) ; 1 Line Driver TRN5235A 4 Wire-2 RCVR
! e . i 5 : : 4-Versions TRNS5236A 2 Wire-1 RCVR
P ve,r e e b, Coelg e o B orr CONNECTOR PIN DESIGNATIONS Peo02000000POOOOOOD®D Y ( Note 2 ) TRN5237A 2 Wire-2 RCVR
R T o S SEF RN S - J102 . : .
y Joee s S e g1 B e e e e e RS A TRN5294A | 4 Wire-Spectra-TAC
. PR . + M N - w W >0 35 0 g0 LA - - o
- ) antsw- & E] anr sws <5 E523 g5 S o & 2 2 5488 8 g & 2 Station TRN5321A Station Control
' . ) | KEYEDA- | e | SPare E E gi <;>' 2 § § o E 5 8 898 Control
= L : T . =} -
e ’ oo [0 o spare it BB *zoooy 3 DC Transfer | TRN5239A Paging
@? . - : §__ XMIT SWO.3VDC | @ ' | CONTROL VOLTAGE (POWER) ; 5 2 g g SOLDER SIDE & BEPS-34527-0 (6-Versions) ?;:ggg(zﬁ E}gg
: ) : ' . o o W W COMPONENT SIDE = BEPS-34528-0 .
38753 ! . i GND BATTERY ALERT TONE o & oL BEPS-34529-0 TRN5255A C2-R2
o % . :_ oo o o At TRN5256A F2-R2 Mute
# . ‘ ! ¥ at o o At TRN5257A RPTR Set Up
‘&P o v oo B4 savee SHOWN FROM SOLDER SIDE 4 Time-Out | TRN5295A | Time-Out Timer
P _— @ : Timer
kb - 5 [F1Tone TRN5320A F1-PL
S Control (4- TRN5322A F1-CS
3 i J2 J3 Versions) TRN5327A F1-CS, 4-Freq.
UNORICH [ o7 10| AuDio i o7 12 XMIT M1 TRN5328A F1-PL, 4-Freq.
- eND o © }GND GND«E ° : );h::; ni 6 Guard Tone TLN2443A
; LOCAL PTT | 95 40| _ 5 40| enp Decoder (2- TLN2450A
Versions)
Note 2
Ja J5 7 Squelch Gate | TRN5324A | Standard Spectra-
o7 1o | ROVR M1 154 zsgm (2-Versions) TRN5331A TAC
oof oo fromue | 220 Note 2
LOWBAND | 05 o | LINE 1- 8 F2 Tone TLN2444A C2-R2
RCVR t METERING ° | GND ® [ UNNOTCHED MIC Kl Control (4_ TLN2449A Paglng
. S LINE T Versions) | TRN5325A F2-Control
o | Rova wi o | FouR | BETECTED AUDio TRN5326A F2-R2 Mute
o7 !¢ e | LOCAL PTT
P Pt v W GND-{ 07 o | RovR M2 o | A+ 9 Option De- TLN2445A Squelch Control
LB B g LOW BAND | o5 © | RCVR M3 : L”:\ERE“ coder (4- TLN2446A RPTR Control
. RCVR 2 METERING _ 4o | GND o | vk 2 oetecTeD AUDO Versions) | TLN2447A PL Control
& : : ifﬁ‘é‘i‘ TRNS5296A 4-Freq. Control
TEST 10 Function TLN2448A | "Wild Card” Con-
CONN Tone Decoder | TRN5330A trol
(2-Versions) Multi-PL Matrix
Jumper Table Note 2 Control
Type of Station <'J1 | Ju2 | JU3 | JU4 | JUS | JU6 Ju7 Jus Jug | JU10 | JU11 | JU12 | JU13 | JU14 | JU1S 11 Single Tone TLN2442A | Single Tone De-
Base-DC Control N Jout| IN Jout| IN [ouT [outr [ouT [ D E F | G H H | ouT 82?%?\8{3?r TLN5293A | Spec e
Base-Tone Control cuT|out|out|ouT| ¢ | C c |outT| D E F G H H | ouT Versions) coder
RT RPTR-Non Wireline N |OUT | OUT | IN IN OuUT | OUT | OUT D E F G H H ouT Note 2 TRN5329A Multi-PL Decoder
RT RPTR-DC Control N A B |OUT| IN OuUT | OUT | OuT D E F G H H ouT 12 Spaye or Spare ) Spare
RT RPTR-Tone Control CJT [ ouT [ouT Sé’rts'?o”ng' TRNS292A | Multi-PL Encoder
RA RPTR N [ouT|ouT| IN [ IN [ouT [ouT [ouT | D E F G H H [ out Note 2
RA Base-DC Control N [ouT|ouT| IN | IN [ouT [ouT [ouT | D E F G H H | ouT 13 RCVR 1 TRN5068A | Without Intercom
RA Base-Tone Control CWUT [ OUT [OUT |OUT | IN OuUT | OUT | OUT D E F G H H ouT Audio & TRN5069A With Intercom
Squelch (2-
Versions)
-EEPS-40483-0 14 RCVR 2 TRNS070A R2-PL
COMPONENT SIOE + B0 EEPS. 404840 SHOWN FROM SOLDER SIDE Audio & TRN5071A R2-CS
OL-EEPS-40485-0 A. JU2 Normally CUT, IN when TLN5257A RPTR Control Module Used. Squelch (3- TRN5072A R2-DPL Fully Optional Backplane Interconnect
B. JU3 Normally i*i, OQUT when Option G143 (Remote RPTR Control) Used. Versions) and Duplex Filter Circuit Board Detail
C. Normally, JUS i 4 and JU6 and 7 OUT; JU5 OUT and JU6 and JU7 IN for 4-Freq. Receive and Transmit Operation. 15 Coded TRN5073A Duplex TARB, PL Motorola No. PEPS-42062-0
D. JU9 IN for Carrer Squelch and DPL, OUT for PL. Squelch (6- TRN5074A | Simplex TARA, PL (Sheet 5 of 5)
E. JU10 Normally JUT; IN when Option C13 (Remote Squelch Control) Used. Versions) TRN5075A | Simplex TARB, PL
F. JU11 Normally JUT; IN for Low Band RCVR 1. TRN5076A | Duplex TARB DPL 11/1/85- UP
G. JU12 Normally JUT: IN for Low Band RCVR 2. TRNS5077A | Simplex TARA’ DPL
H. JU13 and JU14 Normally OUT, except as follows: TRN5078A | Simplex TARB: DPL

1. If a normal base station with battery alert tone is used, JU13 is IN and JU14 is OUT.
2. If a RPTR st:tion with battery alert tone is used, JU14 is IN and JU13 is OUT.
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F1 TONE CONTROL (TRN5320A, 22A, 27A, 28A) ... .. .. oci ittt i intniiranannnnns 68P81062E19
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SINGLE-TONE DECODER (TLN2442A) . ... ... ittt ittt ieenenannnns 68P81062E26
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“WILD CARD” CONTROL (TLN2448A) . ...c. ottt ittt iacarsananannsas 68P81062E27
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MOTOROLA INC.

Communications
Sector

REMOTE CONTROL MODULES

1. INTRODUCTION

The remote control modules permit remote wire line
control of base station and repeater (RT) stations. The
following modules are provided with the station depen-
dent upon the type of station control and operation.

2. STANDARD MODULE DESCRIPTION

2.1 STATION CONTROL MODULE
(DC and Tone Controlled Station)

This module provides the necessary integration of
control functions from other modules in the remote
chassis to key the station transmitter. Exciter audio
amplification is also provided with amplitude adjust-
ment by means of a potentiometer which is accessible
through the front panel. Amplifiers are also provided to
amplify the receiver discriminator output which is used
externally.

2.2 LINE DRIVER MODULE
(DC and Tone Controlled Stations)

The line driver module amplifies the receiver audio
which is routed to the remote control point over wire
line, and amplifies audio from the remote control point
which is to be transmitted. Thus, it also provides
monitoring of all repeater messages. For a repeater (RT)
station that is nof to be wire line controlled, this module
can be omitted.

The line driver module is available in three models:
1-receiver, 2-wire (standard); 2-receiver, 2-wire (stan-
dard with 2-receiver base stations); and 4-wire (op-
tional). The 4-wire line driver permits the transmit and
receive audio to be carried on separate wire lines, or per-
mits receive No. 2 audio to be carried on a separate wire
line.

2.3 DCTRANSFER MODULE
(DC Controlled Stations)

The dc transfer module converts dc line currents to
control functions for use by a remote control console

operator via wire lines. Six dc transfer module versions
are available and perform the functions shown in Table
1.

2.4 GUARD TONE DECODER
(Tone Controlled Stations)

The guard tone decoder converts a 2175 Hz guard
tone signal received from a remote control source to a
line push-to-talk voltage. The decoder also amplifies
and distributes received function tones to other function
decoders.

2.5 F1-CS AND F1-PL CONTROL MODULES
(Tone Controlled Stations)

Both modules convert a 1950 Hz tone signal from
a remote control source to a switched ground to turn on
the transmitter channel element. The F1-PL module
also converts a 2050 Hz tone signal to a switched ground
to disable the PL operation of the receiver for channel
monitoring before transmitting. In carrier squelch sta-
tions, the PL disable function is not required and is
therefore not used.

Table 1. DC Transfer Module Application
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2.6 F2TONE DECODER MODULES
(Tone Controlled Stations)

The F2 tone decoder module is available in four
versions which perform the functions shown in Table 2.

Table 2. F2 Tone Decoder Application

2.7 SQUELCH GATE MODULE
(Repeater Stations)

The squelch gate module is used in all repeater
(RT) stations, dc or tone controlled, or non-wire line
controlled. The squelch gate module produces an output
to activate the transmitter when a carrier signal is re-
ceived that has sufficiently high signal-to-noise ratio.
Private-Line stations also require decoding of the pro-
per PL code in addition to receiving a strong carrier
signal.

2.8 TIME-OUT TIMER MODULE
(Repeater Stations)

The time-out timer (T-O-T) module is standard in
all repeater (RT) models and is an optional accessory for
base station models. It limits the period of time the
transmitter can be keyed. It can be set to limit the con-
tinuous transmission time from line controlled opera-
tion, and to limit the transmission time of individual
users of the repeater. The time-out start of each is in-
dependent of the other. The unit can be preset for 1/2,
1, 2, 4 or 8 minutes by connecting jumpers to the cor-
responding time multiplier output.

3. OPTIONAL MODULE DESCRIPTION

3.1 SINGLE-TONE DECODER MODULE
(DC and Tone Controlled Stations)

The single-tone decoder module provides a trans-
istor switched output (logic low or high) or an optional
relay closure upon receipt of the proper tone. The
module responds only to a specific audio tone of at least
300 milliseconds duration. Nineteen different frequen-
cies from 600 to 3300 Hz at 150 Hz intervals are
available. The module can be jumpered so the output is
latched on (must be reset by an external command),
momentary on, or 5 seconds on. The single-tone de-
coder module can be used to control other functions as
described in the following examples.

2

In repeater (RT) stations, the module may be used
to inhibit repeater operation until the correct audio tone
is received by the receiver. In this application, it is
operated in the latched mode and is reset by the squelch
gate upon loss of received carrier signal. .

In base or repeater stations, the output of the
module can be wired to inhibit (mute) receiver audio un-
til the proper tone is received.

3.2 OPTION DECODERS

A tone controlled station may use one of the
following decoders.

3.2.1 Four-Frequency Control Module
(Tone Controlled Stations)

The four-frequency control module converts the
proper function tones into frequency selection com-
mands for selection of the station operating frequency.
Refer to Table 3 for a listing of the necessary function
tones. This control module also includes front chassis
mounted switches which permit local frequency selec-
tion, when desired. The four-frequency control module
operates with a F1-CS or F1-PL control module com-
patible with four-frequency operation. These F1 control
modules provide biasing voltage for the four-frequency
module and include the 2175 Hz notch filters.

Table 3. Four-Frequency Selection Tones

3.2.2 Squelch Control Module

This module converts the 1450 Hz and 1550 Hz
function tone burst to two levels of squelch sensitivity in
the carrier squelch mode of receiver operation.

3.2.3 Private-Line Control Module

This module converts the 1450 Hz and 1550 Hz
function tone bursts to PL or carrier squelch mode of
operation, It differs from the PL disable function of the
F1-PL module in that the receiver does not revert to PL
operations when the transmitter is keyed. When this
module is operated in the PL mode, the PL disable
function of the F1-PL module is unaffected to allow
monitoring before transmitting.




3.2.4 Repeater Control Module

This module may be used in a repeater (RT) sta-
tion only. It converts a 1450 Hz function tone to a
repeater enable command (repeater ‘‘set-up’’) and a
1550 Hz function tone to repeater disable (repeater
‘knock-down’’). In the repeater ‘‘knock-down’’ mode
the station operates as a conventional base station only.

3.3 “WILD CARD”’ CONTROL MODULE

This module may be added to any model station. It
provides four tone-activated transistor switched outputs
which may be used to control the operation of four
relays in response to function tone commands of 1350,

1250, .1150 and 1050 Hz. The circuits may be cross-
conmected to two on-off outputs if desired. The outputs
may be used for any desired remotely controlled switch-
ing at the base station site such as on-off control of
antenna tower lights, emergency power generating
equipment, etc. :

3.4 TLNA4151A RELAY KITS

The Model TLN4151A Relay Kits are for use in
the “Wild Card’’ module, single-tone decoder module,
or squelch gate module. They provide a form *‘C’’ out-
put circuit which is isolated from the module board cir-
cuitry, with higher voltage and current switching
capability than provided by the normal transistor out-
put.

(Page 4 is blank)
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MODEL TRN5321A STATION CONTROL MODULE

Circuit Board Detail & Parts List
Motorola No. 68P81062E14-B
(Sheet 1 of 2)
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parts list

TRN5321A Station Control Module

PL-7957-B

REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION

capacitor, fixed: uF +10%; 50 V:unless R57 6-11009C45 680
otherwise stated R58 6-11009CO01 10

C1,2 23-865136 15 £20%; 25V R59 6-11009C89 47k

C3 8-82905G05 0.15 R60, 61 6-11009C71 8.2k

C4 23-865136 15 £20%; 25V R62 6-11009C45 680

C5 21-82187B29 .001; 100 V R63 6-11009C6 1 3.3k

Ccé6 23-865136 15 +20%;25V R64 6-11009C45 680

c7 8-82905G07 0.10 R65 6-11009C01 10

c8 23-84665F03 100 R66 6-11009C77 15k

Cc9 8-82905G 11 0.22 R67 6-11009C47 820 ohms

Cc10 8-82905G07 0.10

C11 23-84665F03 100 switch:

Cc12 23-865136 15 St 40-83468E01 slide; xmtr.

C13 thru 17 21-82187B29 .001; 100 V S2,3 40-83204B01 slide; PL & line disable

c18 23-82783B24 15 £10%; 25 V mechanical parts

Cc19 23-11019A40 47 3-84256M01 SCREW, tapping; 2 used

43-82721C01 BUSHING, snap

semidonductor device diode: (see note) 5-84220B01 GROMMET; 2 used

CR1,2,3,4 48-83654H01 silicon 9-83497F01 RECEPTACLE, 8 contact; 3 used (PCB

CR5 48-82466H13 silicon Edge Connector)

CR6 thru 24 48-83654H01 silicon 39-10184A10 CONTACT, plug; 4 used

64-83112L11 PANEL, screened

lamp, incandescent: note: Replacement diodes and transistors must be ordered by Motorola part

DSt 48-88245C28 LED number only for optimum performance.
transistor: (see note)

Q1,2 48-869642 NPN; type M9642

Q3 48-869539 NPN; type M9539

Q4 48-869642 NPN; type M9642

Qs 48-869660 FET, p-channel; type M9660

Q6 48-869643 PNP; type M9643

Q7 48-869539 NPN; type M9539

Q8 48-869568 NPN; type M9568

Q9 48-869643 PNP; type M9643

Q10 48-869642 NPN; type M9642

Qi 48-869568 NPN; type M9568

Q12 48-869642 NPN; type M9642

Q13 NOT USED

Q14 48-869642 NPN; type M9642

Q15, 16 48-869643 PNP; type M9643

Q17 48-869642 NPN; type M9642

Q18 48-869643 PNP; type M9643
resistor, fixed: + 10%; 1/4 W:
uniess otherwise stated

R1 6-11009D02 150k

R2 6-11009C87 3%k

R3 6-11009C39 390

R4 6-11009C49 1k

R5 6-11009D02 150k

R6 6-11009C89 47k

R7 6-11009C39 390

R8 6-11009C56 2k

R9 6-11009C97 100k

R10 18-83083G03 var: 25k

R11 6-11009C49 1k

R12 6-11009C85 33k

R13 6-11009C33 68k

R14 6-11009D14 470k

R15 6-11009C55 1.8k

R16 6-11009C83 27k

R17 6-11009C25 100

R18 6-11009C67 5.6k

R19 6-11009D22 1 meg

R20 6-11009C91 56k

R21 6-11009D22 1 meg

R22 6-11009C73 10k

R23 6-11009C97 100k

R24 6-11009C73 10k

R25 6-11009C69 6.8k

R26 6-11009C95 82k

R27 6-11009C83 27k

R28 6-11009C51 1.2k

R29 6-11009C43 560

R30 6-11009C19 56

R31 6-11009C89 47k

R32 6-11009C47 820

R33 6-11009C33 220

R34 6-11009C37 330

R35 6-11009C61 3.3k

R36 6-11009C45 680

R37 6-11009C01 10

R38 6-11009C59 2.7k

R39 6-11009C73 10k

R40 6-11009C59 2.7k

R41 6-11009C73 10k

R42 6-11009C73 10k

R43 6-11009C73 10k

R44 6-11009C57 2.2k

R45 6-11009C61 3.3k

R46 6-11009C53 1.5k

R47 6-11009C53 1.5k

R48,49,50 NOT USED

R51,52 6-11009C57 2.2k

R53 6-11009C49 1k

R54,55 6-11009C73 10k

R56 6-11009C61 3.3k
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MODEL TRN5321A STATION CONTROL MODULE

Maintenance & Troubleshooting

This module may be serviced either while connected to the unified chassis intercon-
nect board or while connected to separate external test equipment. Refer to the
unified chassis interconnect board servicing information in this manuat for “setup”
details.

Step 1. Check jumpers as applicable for the mode of operation of this module.

Step 2. Connect power and signal sources to the module as indicated in the fol-
lowing chart.

Pin No. Connect

1, 11, 34 Ground

4 Audio Oscillator

12 + 12 Volts dc

16 AC Voltmeter to Ground
2 10 Kilohms to 12 Volts dc
10 10 Kilohms to 12 Volts dc
23 10 Kilohms to 12 Volts dc

Note: Level adjust controi should be full clockwise.

Step 3.  Adjust audio oscillator output for -25 dBm at pin 4. Pin 16 should measure
approximately -10 dBm with JU1 connected. If this level cannot be achieved, check
stages Q3 and Q7. If the level is correct, ground pin 5 or pin 15 and note that the
reading drops to 0. If this does not occur check stages Q4 and Q5 and their associ-
ated driver stages.

Step 4. Ground pins 14 and 9. Measure the dc voltage at pins 10 and 8. Eachshould
read + 12 voits. Pins 7 and 2 should read zero. If avoltage or ground does not appear
at the prescribed location, check each stage associated with that location.

Step 5. Ground pin 15. Measure the dc voitage at pins 7 and 2. Each should read
+ 12 volts. Pin 10 should read zero volts.

Step 6. With pin 15 still grounded, apply a ground to pin 14. Check for + 12 volts dc
at pin 10.

Step 7. Ground pin 20 and check the dc voltage at pin 23. The meter indication
should be + 12 volts. Remove the ground from pin 20 and the voltage should drop to
zero.

Step 8. Apply a-10 dBm signal from the audio oscillator to pin 17 and measure the
ac voltage at pin 18. The voltmeter should indicate approximately -2 dBm.

Step 9. Apply a-10 dBm signal from the audio oscillator to pin 21 and check the ac
voltage on pin 22. The indication should be approximately -2 dBm.

Control Theory
When a PTT signal is applied to pin 5, 14, or 15 the foilowing functions occur:

— A low is applied to the base of Q16. After a 30 millisecond delay. This provides a
high output to pin 8 and to Q11 from Q17 and Q18.

— The drive to Q11 will be inhibited by Q10 untif alow is applied to pin 8, indicating
an oscillator channel etement ground. This prevents A- from energizing the transmit-
ter circuits until after the channel element has been grounded. Q11 can also be
inhibited by a low entering on pin 3 from the time-out-timer module at the end of a
pre-set time limit.

— The low is also applied to the base of Q9 where it is inverted and applied as a high
to the base of Q8. If a low is applied as repeater PTT on pin 15, Q8 will be inhibited.
However, if the low is applied to either pin 5 or 14, Q8 wili saturate and provide a low
to operate the antenna switch. Switch Q8 does not turn off the instant PTT low is
removed. Instead it is kept on for the time required for C12 to discharge through R32
and R33. This allows the high level rf energy to decay before the antenna switch
reverts to the receive condition.

— If the PTT low is applied to the module on pin 5 or 15, a conduction path is
provided for Q12. When Q12 conducts, a low is applied to pin 10. This control can be
overridden by aline PTT signal applied to pin 14. This signal reaches the base of Q12
causing it to cut off and remove the low from pin 10.

When Xmit switch S1is actuated, a ground is supplied to the emitter of Q12 with the
same result as a low applied to pin 5 or 15. Actuating line disable switch S2 applies a
ground output to pin 19. S2 also provides a ground to the disable light DS1, which
causes it to illuminate. When PL disable switch S3 is actuated, DS1 also illuminates
and a low is applied to the base of PL disable inverter Q14. This low causes Q14
(which is normally conducting) to cut off and removes the PL disable switched
ground from pin 23. The station should not be left in the line or PL disable mode
under normal operating conditions.

In Private-Line applications, keyed A- release is delayed at the end of a transmission
by an input to pin 13 from the external Private-Line reverse burst circuitry. This input
maintains transmitter keying for the duration of the reverse burst tone.

H

FUNCTION

¢ Integrates control functions from other modules to

key the station transmitter.

® Adjusts exciter audio level.

¢ Amplifies receiver discriminator signals which are

used externally.

NOTES:

1.

2.

JU1 is in for line levels below

JU2 thru JU8 is in for all wire

0 dBm and removed for line levels above 0 dBm.

line control base stations and (RT) repeaters.

JUg is in for PL operation and removed for carrier squelch operation.

Voitages shown in parenthes
vated. Voltages not in parenth
activated.

s are normally measured when function is acti-
eses are normally measured when function is de-

JU10 out for non-wire line repeaters.

To key the transmitter, slide th

e Xmit switch to the right (closed) and hold in this

position. To unkey the transmitter, release the switch.

When the PL disable switch i
Line function of the station is
the receiver Private-Line tone
frequency signals may be mo

When the line disable switch i
operation can be initiated by

right, closed), remote controls

via local controls.

The disable light is illuminate
actuated.

in the (normal) position (to the left) the Private-
pperational. in the actuated position (to the right),
coded squelch circuit is disabled so that atl on-
nitored.

5 in the normal position (to the left, open), station
remote control in the actuated position (to the
are disabled and the station can only be operated

d when either the PL or line disable switches are

Schematic Diagram

Motorola No. 68P81062E14-B
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1. LINE DRIVER MAINTENANCE &
TROUBLESHOOTING

This module may be serviced while connected to the
control chassis via an extender card or by plugging it
onto the rear of the backplane interconnect board. Re-
fer to control chassis servicing information in this man-
ual for additional “set-up” details.

1.1 TRN5235A LINE DRIVER/4-WIRE AUDIO
MODULE SERVICING

1.1.1 General

When servicing in the chassis use the service extension
or plug onto the rear of the backplane interconnect
board.

1.1.2 Receive Audio (Line Amplifier No. 1)

Step 1. Inject a 1000 Hz tone at pin 3 and adjust the
oscillator output for 150 mV.

Step 2. Adjust the LINE 1 LEVEL control for +11
dBm across the 600-ohm load at pins 19 and 20. If this
level cannot be obtained, check preamplifier stages Q1
and Q2. Next check phase inverter Q4, amplifier QS3,
line drivers Q6 and Q7, line 1 transformer T1, and line
driver disable switch Q3. Check that the proper jumpers
are installed.

Step 3. Connect the ac voltmeter between pin 23 and
ground. The voltage should be approximately 0.7 V. If
the level in Step 2 is satisfactory and this level is not
correct, check exciterttspeaker amplifier Q8, isolation
amplifier Q9, and transformer T1.

Step 4. Apply a ground to pin 9. The outputs mea-
sured in Steps 2 and 3 should drop to zero. If they do
not drop to zero, check diode CR1 and line driver dis-
able switch Q3.

1.1.3 Receive Audio (Line Amplifier No. 2)

Step 1. Inject a 1000 Hz tone at pin 22 and adjust the
oscillator output for 150 mV.

Step 2. Adjust the line 2 level control for +11 dBm
across the 600-ohm load at pins 7 and 8. If +11 dBm
cannot be obtained, check preamplifier stages Q17 and
Q19. Next, check phase inverter Q20, amplifier Q21,
line drivers Q22 and Q23, line 2 transformer T2, and
line driver disable switch Q18. Check that the proper
jumpers are connected.

NOTE
If the output is extremely low (70 dB be-
low the + 11 dBm level) check if jumper
JU24 (first receiver priority) is in. If JU24
is in, apply ground to pin 18 to defeat the
R1 priority.

Step 3. Connect an ac voltmeter between pin 23 and
ground. The voltage should be approximately 0.7 V. If
the level in Step 2 is satisfactory and this level is not
correct, check isolation amplifier Q10 and transformer
T2.

Step 4. Apply a ground to pin 5. The outputs mea-
sured in Steps 2 and 3 should drop to zero. If they do
not drop to zero, check diode CR10 and line driver dis-
able switch Q18.

1.1.4 Transmit Audio

Step 1. Inject a 1000 Hz tone between pins 19 and 20
and adjust the oscillator output to zero dBm.

Step 2. The voltage measured between pin 10 and
ground should be at least 0.77 V ac. If this reading is
incorrect, check transformer T1.

Step 3. The voltage between pin 24 and ground should
be approximately 0.36 V ac. If the reading in Step 2 is
correct and this reading is incorrect, check exciter/
speaker amplifier Q8.

Step 4. The voltage measured between pin 23 and
ground should be approximately 0.18 V ac. If the read-
ing in Step 3 is correct and this reading is incorrect,
check isolation amplifier Q9.

1.1.5 Receive Audio Mute Switches

Step 1. Inject a 1000 Hz tone between pin 13 and
ground and adjust the oscillator output for 150 mV.

Step 2. The voltage measured between pin 6 and
ground should be approximately 145 mV. However, if
jumper JU18 is in (second receiver priority) the voltage
reading should be zero. If jumper JU18 is in, apply a
ground to pin 15. The voltage measured between pin 6
and ground should go to 145 mV. If the voltage between
pin 6 and ground is considerably below 145 mV, check
R1 mute switch Q12 and R1 mute switch driver Q11.
The output between pin 6 and ground should also go to
zero if a ground is applied to pins 9, 14, or 18. If the
voltage does not go to zero, check OR gate diodes CR3
and CRS, R1 switch driver Q11, and R1 mute switch

Ql2.

Step 3. Inject a 1000 Hz tone between pin 22 and
ground and adjust for 150 mV output.

Step 4. The voltage measured between pins 7 and 8
should be approximately + 11 dBm. However, if this
voltage is extremely low (such as -59 dBm) the R2 mute
switch might be turned off due to receiver priority
jumpering. If JU24 (first receiver priority) is in, connect
pin 18 to ground and check that pins 15 and 17 are not
grounded. If the priority jumpering and/or grounding
connections are made to pass R2 audio and the output
at pins 7 and 8 is still low, check R2 mute switch Q16,
R2 mute switch driver Q15, and the R2 attenuator
switch stage Q13 and Q14.

Step 5. Connect pin 15 to ground and check that the
signal level at pins 7 and 8 decreases by approximately
70 dB.

1.2 TRNS5236A LINE DRIVER/2-WIRE
1-RECEIVER AUDIO MODULE SERVICING

1.2.1 General

When servicing in the chassis, use the service extension
or plug onto the rear of the backplane interconnect
board.

1.2.2 Receive Audio (Line Amplifier No. 1)

Perform the Line Amplifier No. 1 procedure for the 4-
wire audio module (paragraph 1.1.2), except that the
level at pin 23 should be approximately 1.4 V.

1.2.3 Transmit Audio

Perform the Transmit Audio procedure described for
the 4-wire audio module (paragraph 1.1.4).

1.2.4 Receive Audio Mute Switch

Step 1. Inject a 1000 Hz tone between pin 13 and
ground and adjust the oscillator output for 150 mV.

Step 2. The voltage measured between pin 6 and
ground should be approximately 145 mV. If the voltage
is considerably below 145 mV, check R1 mute switch
Q12 and R1 mute switch driver Q11. The output voltage
between pin 6 and ground should drop to zero if a
ground is applied to pins 9, 14, or 18. If it does not drop
to zero, check OR gate diodes CR3 and CRS, R1 mute
switch Q12, and R1 mute switch driver Q11.

1.3 TRNS237A LINE DRIVER/2-WIRE
2-RECEIVER AUDIO MODULE

1.3.1 General

When servicing in the chassis, use the service extension
or plug onto the rear of the backplane interconnect
board.

1.3.2 Receive Audio (Line Amplifier No. 1)

Perform the Line Amplifier No. 1 procedure described
for the 4-wire audio module (paragraph 1.1.2), except
that the level at pin 23 should be approximately 1.4 V.
1.3.3 Transmit Audio

Perform the Transmit Audio procedure described for
the 4-wire audio module (paragraph 1.1.4).

1.3.4 Receiver Audio Mute Switches

Step 1. Inject a 1000 Hz tone between pin 13 and
ground and adjust the oscillator output for 150 mV.

Stiep 2. The voltage measured between pin 6 and
ground should be approximately 145 mV. However, if
jwmper JUI18 is in (second receiver priority) the voltage
reading should be zero. if jumper JUI18 is in, apply a
ground to pin 15. The voltage measured between pin 6
amd ground should go to 145 mV. If the voltage between
pim 6 and ground is considerably below 145 mV, check
R mute switch Q12 and R1 mute switch driver Q11.
The output between pin 6 and ground should also de-
Crease by approximately 70 dB if a ground is applied to
pims 9, 14, or 18. If the voltage does decrease by this
amount, check OR gate diodes CR3 and CR5, R1 mute
switch driver Q11, and R1 mute switch Q12.

Step 3. Inject a 1000 Hz tone between pin 22 and
ground and adjust the oscillator for 150 mV output.

Step 4. The voltage measured between pin 6 and
ground should be approximately 140 mV. However, if
jurnper JU24 (first receiver priority) is in, the voltage
rezding should be approximately 70 dB below this level.
If jumper JU24 is in, apply a ground to pin 18. The
voiltage measured between pin 6 and ground should go
to 140 mV. If the voltage between pin 6 and ground is
comsiderably below 140 mV, check R2 mute switch Q16
and R2 mute switch driver Q12. With jumper JUI1S in,
the: output pin 6 should also decrease by approximately
70 dB when a ground is applied to pins 5, 9, 14, or 15.
Wiith jumper JU23 in, the output at pin 6 should de-
cresase by approximately 70 dB when a ground is applied
to pin 17. If the output at pin 6 does not decrease by the
70 dB, check OR gate diodes CR6, CR7, CR8, and CR9,
muste switch driver Q15 and mute switch Q16.

If = ground is present at pin 17 and jumper JU22 is in,
the voltage at pin 6 will be attenuated. The amount of
attenuation is determined by selection of jumpers JU25,
JU26, and JU27. If the voltage is not attenuated check
muite/attenuator switch Q13 and Q14.
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MODELS TRNS235A, 36A, 37A LINE DRIVER MODULES

Circuit Board Detail & Parts List
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LINE DRIVER GND

VOTING TONE

LINE DRIVER INPUT

LINE DRIVER

NO.2 DISABLE

LINE DRIVER QUTPUT
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LINE 2:

LINE DRIVER DISABLE

TO TONE CONTROL INPUT

RCVR NO.2 OUTPUT

A+

R1 AUDIO INPUT

RCVR DEFEAT

R2 SQUELCH CONTROL

XFMR +
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R1 SQUELCH CONTROL

LINE  +
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XFMR —

R2 AUDIO INPUT:

LOCAL SPKR

TO EXCITER INPUT

NOTE:

seli
s1ls
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12
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14

18
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| 22

THiS BOARD DETAIL IS APPLICABLE TO ALL THREE

LINE DRIVER MODELS. PLATING RUNS ARE

IDENTICAL TO ALL THREE. PART LOCATIONS ARE

ALSO IDENTICAL EXCEPT FOR APPLICABLE
DELETIONS AS INDICATED ON THE SCHEMATIC
DIAGRAM (e.g., R20 IS LOCATED IN THE SAME

PLACE FOR ALL MODELS).

SHOWN FROM SOLDER SIDE

I_%'_:_I

SOLDER SIDE BD- DEPS-36692-0
COMPONENT SIDE D- DEPS-36693-0
OL-DEPS ~36€694-0

parts list

legend

reterence symbol
suffix
No Suffix
A
B

application
All Models
TRN5236A
TRN5237A

Tmis parts list covers 3 models of the line driver module. When differences exist, a
lerter code is added to the reference symbol to indicate the applicable unit.

THIN5235A Line Driver Module (4-Wire)

T*IN5236A Line Driver Module (2-Wire, 1-RCVR)

TIN5237A Line Driver Module (2-Wire, 2-RCVR) PL-7963-C
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF £10%; 50 V: R54 (B) 6-11009C73 10k
unless otherwise stated R55,56 (B) 6-110038D22 1 meg
J1(A,B) 21-82187B29 .001; 100 V R57 (B) 6-11009C61 3.3k
2,3 (A,B) 8-82905G 11 0.22 R58 (B) 6-11009C73 10k
34 (AB) 8-82905G08 .033 R59 (B) 18-83083G03 var; 25k
35 (A,B) 8-82905G01 .01 R60 6-11009D18 680k
6 thru 8 (A,B) 8-82905G 11 0.22 R61 6-11009D14 470k
210,11 (A,B) 8-82905G26 .0047; 100 V R62,63 6-11009C61 3.3k
212,13 8-82905G 11 0.22 R64 6-11009C49 1k
214 21-82187B29 .001; 100 V R65 6-11009C59 2.7k
215,16 (A,B) 8-82045E05 2;350 Vv R66 6-11009C35 270
J17 (A,B) 21-82428B25 .002 +20%; 500 V R67 6-11009C83 27k
18 (A,B) 23-84669A23 500 V; 25 V R68 6-11009D09 150k +5%
19,20 (A,B) 8-82905G 11 0.22 R69,70 6-11009C83 27k
521 (AB) 21-82428B27 .0047; 100 V R71 6-11009D02 150k =5%
22 (B) 8-82905G 11 0.22 R72,73 6-11009C41 470
523 (B) 21-82428B47 .002 +£20%; 500 V R74,755 6-11009C57 2.2k 5%
24 (B) 21-82428B27 .0047; 100 V R76,77 6-10621B23 182 1%
525,26,27 (B) 8-82905G 11 0.22 R78 (A,B) 6-11009C57 2.2k
528,29 8-82905G08 .033 R79 6-11019C49 1k
530 23-11019A46 100 £20%; 25V
transformer:
semiconductor device, diode: (see note) T1 25-83000H01 pri #1: pin 2 & 3 res 25 ohms
IR1 thru 1 48-82392B03 siticon pri #2: pin 4 & 5 res 150 ohms
sec #1: pin 6 & 10 res 50 ohms
transistor: (see note) sec #2: pin 7 & 9 res 160 ohms
1,2 (AB) 48-869570 NPN; type M9570 T2 25-84202A02 pri: pin 2 & 3 res 50 ohms
£ (AB) 48-869568 NPN: type M9568 sec #1: pin 4 & 6 res 50 ohms
24,5 (A,B) 48-869571 PNP; type M9571 sec #2: pin 7 & 8 res 150 chms
.)6,7 (A,B) 48-869491 NPN; type M9491 i
108 thru 11 (AB)  48-869570 NPN; type M9570 mechanical parts
o 48-869660 FET, p-channel; type M9660 3-134168 SCREW, tapping: 4-40 x 1/4"; 2 used
48-869571 PNP; type M9571 3-84256M01 SCREW, tapping; 2 used
48-869570 NPN; type M9570 5-84220B01 GROMMET, 2 used
48-869660 FET, p-channel; type M9660 7-82613K01 BRACKET
48-869570 NPN; type M9570 43-82721C01 BUSHING, snap; 2 used
48-869568 NPN; type M9568 64-83110L04 PANEL, screened (TRN5235A)
48-869570 NPN; type M9570 64-83110L06 PANEL, screened (TRN5236A, 5237A)
48-869571 PNP; type M9571 9-83497F01 CONNECTOR, receptacle: 8 contact; 3
48-869491 NPN; type M9491 used(PCB Edge Connector)
) . note: For optimum performance, diodes, transistors, and integrated circuits must
resistor, fixed: +5%;1/4 W: be ordered by Motorola part numbers.
unless otherwise stated
='1(A,B) 18-83083G03 var; 25k
=2 (A,B) 6-11009D18 680k
=3 (A,B) 6-11009D14 470k
4.5 (A,B) 6-11009C61 3.3k
=6 (A,B) 6-11009C59 2.7k
=7 (A,B) 6-11009C49 1k
=18 (A,B) 6-11009C35 270
=19 (A,B) 6-11009C83 27k
210 (A,B) 6-11003D02 150k
11,12 (A,B) 6-11009C83 27k
F13(A,B) 6-11009D02 150k
14,15 (A,B) 6-11009C41 470
16,17 (A,B) 6-11009C57 2.2k
£'18,19 (A,B) 6-10621823 182 1%
13120 (A,B) 6-11009C83 27k
121,22 (A,B) 6-11009C85 33k
Ri23(A,B) 6-11009C49 1k
Bi24 (A,B) 6-11009C83 27k
K125 (A,B) 6-11009C85 33k
Ri26 (A,B) 6-11009C49 1k
Ri27,28,29 (A,B)  6-11009C55 1.8k
R30 6-11009C85 33k
R 6-11009C49 1k
R332 6-11009C83 27k
K33 6-11009C85 33k
R34, 35 6-11009C51 1.2k
K36 (A,B) 6-11009C73 10k
R37 (A,B) 6-11009C63 3.9k
Ri38 (A,B) 6-11009C73 10k
F39 (A,B) 6-11009C53 1.5k
R0 (A,B) 6-11009C25 100
R«t1,42 (A,B) 6-11009D22 1 meg
R«3(A,B) 6-11009C61 3.3k
Bei4 45 46 (B) 6-11009C73 10k
Rui7 (B) 6-11009C21 68
Rui8 (B) 6-11009C31 180
B9 (B) 6-11009C47 820
R0 (B) 6-11009C57 2.2k
Rin1 (B) 6-11009C73 10k
Ri52 (B) 6-11009C63 3.9k
Rt3 (B) 6-11009C53 1.5k




MODELS TRNS235A, 36A, 37A LINE DRIVER MODULES

I— ’ NOTES:
COM PONENTS OUTSIDE DASHED BOXES USED W|TH ALL MODELS TRN523 5A 4-W' EE ON LY I 1. Unless otherwise stated: resistor values are in ohms (K = 1000) capacitor values
are in microfarads.
A pral
~ ~ I 2. Exact audio routing and disabling in the line driver module is dependent on the
PUSH-PULL __CG : % 8 LINE 2+| REC jumper placements. Refer to jumper table.
PREAMPLIFIER PHASE INVERTER LINE DRIVERS ’"B 22 EXCITER/SPKR ISOLATION ISOLATION AUDIO
: AMPLIFIER AMPLIFIER AMPLIFIER 1’> 7 LINE 2-{ ONLY (NOTE7) I 3. At points showing two voltages, the voltage in parentheses is a result of a logic
JU6 I— low at the control function input.
e 14 >— - >— o e e
VOTING TONE 2 * = NOTE 2 AUDIO ) . . . .
NOTE 2 FILTERED FILXERED At ~ . A e 24 TO EXCITER 4. Partial or complete R2 audio muting is accomplished as fotlows:
lous PRESETS DRIVE At —d- N L rzo y "¢ j_m At A+ 1 " At 7 INPUT
NOTE 2 70 Q1,Q2 RE DRIVE EITHER $ 27k T A A T AP <19 € R2 Audio Attenuator Jumper Configuration (JU)
LINE DRIVER 3 > couffimmen ] » aum DEPERDING A A Ioou o c1s U3 ur 4 N (r‘ig‘-(a';') 10 dB JU22 IN; JU23, 25, 26, 27 OUT
INPUT oo é 1 uPON \ = Tour INoTe 2 INoTE 2 20 dB JU22, 25 IN; JU23, 26, 27 OUT
FROM F1/Ft Q4 T JUMPERS Q6 M%?TO 5 2 o P5ci6 xFMR] |, DCCURRENT 30 dB JU22, 25, 26 IN; JU23, 27 OUT FUNCTION
NOTCHED N M9574, 9 1,368 M9494 cle NOTE 2 700C 3
R1/R2 AUDIO WITH c2 SPKR 6.4y R32 ] 6 = XFER Complete JU22 OUT, JU23 IN
ggf gg ROA;S& 'NTER/::AO’ﬁJ/iZD/O [s) ; 2.;1 F4-==) AUDIO 1 ' 27 R34 3l il Juie ;WDULE
, 07, ! TA'S 3 N, - DCSTA'S . :
Q12 PREVENTING onNLY TNED 0.22 ) 1.6v 2.5v LRes o G Pyl 4,2k_J ¥ E NOTE—O———BH 21 XFMR s 5. R57 is removed in the 4-wire; 1 rec application. ® TRNS5235A 4-Wire Audio Module
AUDIO FROM oUTPUT Ri4 RI6 R 3
< 3 iy : T . .
REACHING 470 2.2k 0.2v 1182 1.8k P 6. Receiver priority is accomplished as follows: . . .
LINE OUTPUT 1dus2 m;'&\r:af_smslxIET%H (25v) =" VL oz " i vore 2 32 GH>< 20 Ling 1- Accepts audio from up to two different receivers.
OR PIN 6 NOTE 2 = = L Tot _L EXCITER Y (NoTE 7) Priorit Jumper Configuration Amplifies th di d routes it out to eith ft
MAY ALSO TURN Q3 . ez Q5 las ar = Q7 lris 1 1 1 L " SPKR o To riority P 9 Amplifies the audio and routes it out to either of two
OFF 018, 022, & 023) 3y o7y M9568 27k 2tk M9574 % 470 800 2.2 M9491 3182 = = Lot = 7 [NAUDIO , Jute o GUARD TONE Revr No. 1 JU18 OUT, JU24 IN line outputs, or the local speaker; two transformers
LINE ORIVER ~ CRI (o7y) R4 (ozy) 1y Y oF i .0047 v NOTE 2 B DECODER Rovr No. 2 JU18 IN; JU24 OUT are provided. One is used for accepting the transmit
9 g 4 . L PHASE 1 §7 o} (TONE STA'S ONLY) - § . . .
FROM STAToN i > - IRE O | i R3S = First Come, First Served JU8 & JU24 IN audio and control signals, and the other is used to
2.9v - ] . .00t . . . . . ..
CONTROL MODULE RS, R [TRN523 SA 4-WIRE ONLY - Jn‘fi& Jnuo?e Jnuo;r: e L + contro ¢ contror & 4§ exciter (Xt audio functi ‘ provide line audio to a remote point; gating circuits
N = i . Control current control tones and exciter (Xmit) audio functions are always car- :
‘_J 13V h . . JU_G ried on Line 1. Line 2, when used, only carries rec audio. allpw ex_ternal COI’I[IIO; Of Rl mUte’ R2 mUte’ and hne
A+ = = AMPLIFIER ) NOTE 2 driver disable functions.
> B>< 23 LocaL SPkR IMPORTANT ;
] 1% 1= Refer to Function Table Maintenance Troubleshooting Informa- N ; . .
< T g ONESTES >— — < & LINE DRIVER tion shown on facing page. ® TRNS5236A 2-Wire 1:Receiver Audio Module
C__ ouTPUT i
l <+ RiJR% AND/OR
crs R4 o ! Bk 1O PN S A TR 2175 1s INTERCOM AUDIO) Accepts audio from one receiver, amplifies the audio
MANGTCHED e " - T3 —<¢ REMOVAL AT F1.151 “PL” MODULE Line and routes it either through an amplifier section or as
glzNé‘\j)Plo 22 Dl NoTEzES Driver JU1 [ JU2 | JU3 | JU4 | JUS | JUB | JUT | JUB | JUS [JU10|JU11|JU12|JU13|JU14 |JU15 | JU16 [JU17 |JU18 |JU19 |JU20 |Ju21 [Ju22 |Ju23 |Ju24 a direct output; a sinfgle transformer is used to accept
JU{i4 RCVR #2 4 Wire; 1 Rec Out | In [Out | Out | Out |Out| In |Out| In In tin | Out | In [Out| In In In | Out | In in in | Qut | Out | Out 3 H t H .
R43 £ - VAR o o~ = e 11 ROV 2 Rec Audio on the transmit audio and contrpl signals ar}d a}so pro
3 R1 MUTE RA 3.3k R2 ATTEN co2 R2 MUTE R2 MUT PREAMPLIFIER PHASE INVERT LIN NOTE 2 ec A ide li di t: eati ts all
START jJuts SWITCH DRIVER MUTE SWITCH SWITCH = SWITCH DRIVER SWITCH DRIVERS Lne2 vide line audio to a remote point; gating circuits allow
] NOTE 2 tczo FILTERED 12 AUDIO TO GROUND 0.22 c29 s external control of R1 mute and line driver disable
Q{2 0.22 A+ FILTERED FILTERED H TRN5235A | 4-Wire; 2 Rec Out | In | Out [Out [Out |[Out| In [Out| In | in | in [Out| In |[Out| In | In | In [Out| In {In | In |[Out| In | in :
UNNOTCHED 19 pog M9660 ‘ SHUNT (PARTIAL MUTE) RSO 4Wire | R1 Priority functions.
Ri AUDIO 4 » I I {} 2.2k At A‘:- 033 Rec Audio on
= FILTERED °% * ﬂ Ras w o 4 = o TRNS5237A 2-Wire 2-Receiver Audio Module
At M s | BUD’O MSGGGO 4-Wire;2Rec | Out| In |Out {Out [Out| In | tn [ In [ In [ in [ In | *In [Out|{Out| in | In [ in [Out| tn [ In | in |{Out| In |Out
GA R47  R48 R49 R1 Audio Line
ovunse = R = 3 — o e 1 . ! . .
RiSQUELCH g . R36 | R (ezvsar - Raz ] J 68 | 180 | 820 RS6 e- R2 Audio Line Accept§ au.dlo from up to two dlffgrent receivers, and
CONTROL v g ok 1on Qi IR ; FILTERED ™ 3 2 routes it either through an amplifier section or as a
2.8v uNsQ 0.7VUNSO Juer ) Juze | Ju2s At =+ ares 13v — - . L -
HIGH TURNS ON Q71 oV S R3?  (OVSQ) NOTE4 NOTE 4 NOTE 4 = o TRN5237A | 2-Wire; 2Rcvr | Out | Out [ Out [Out [Out | In | In | In [ dn | In | In In |Out | In | Out |Out | Out [Out [ Out |Out [Out |Out | In | In direct output. A smgle transformer is used to accept
& Q12BUT ONLY IF i oot aa e RS4 L RS54 . RS5S AUDIO ) TRN5236A | 2-Wire, TRevr | Out | Out [Out [Out [Out [ In | In [ In [ In | In [ In | *in | Out |Out [Out|Out [out |[out | out | out | Out | Out | Out | Out the transmit audio and control signals and also pro-
CR3, 4,5 ARE NOT 5 A = 2.5v . . . . - ..
e . FORWARD BIASED CRS 1ok ‘°"Mgé.5,(§5 ovnes Acas a6 *JU12 iis cut in tone remote control applications. vide line audio to a remote point; gating circuits allow
DEFEAT 4 > 1 1 1 O anse 12.2V50) o047 182 external control of R1 mute, R2 mute, and line driver
_ . - ) 19u23 = DISABLE SWITCH= | disable functions.
77
R2 Dy, NOTES 284 Qis W
l muTe7atTen 17 T 7.3v 0.7yM9568 ;.sszv
CRé wm ®CR7 CR9 3.8V UNSQ s L ol
R2 SQUELCH ; o~y o MUTE D fov so) - - - .
ConTROL 15 >P> : H1GH TURNS ON Q15 & 076 BUT ONLY IF =4 ) 13v TRNS5235A 4-wi RE ONLY START CIRCUIT THEORY MOS|; egs:;;:gl:;%nsg)&)lne
CR6,7,8 9ARE NOT FORWARD BIASED % CR8 BY BEGINNING AT THIS POIN LLOWIN
UzNE DT(;/EE s Jute TRNS5235A 4-WIRE AND TRN5237A 2-WI RE, SIGNAL FLOW.
#2 DISABL NOTE 2 - - - ‘
o 2 RCVR ON LY At D THEORY OF OPERATION DATA
| NOTE 2 FILTERED J
GROUND 4 i “A+ A+ —’— PRIMARY SIGNAL FLOW
A+ 12 13.7v I R40 Irz.sv EEPS-34587-8 —9—— SECONDARY SIGNAL FLOW
100 ,lcis Schematic Diagram

0 Motorola No. 68P81062E13-C
(Sheet 3 of 3)
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DC TRANSFER MODULES
MODELS TRN5240A, 54A, 55A, 56A

TRNS240A F1-PL DISABLE TRNS254A F1 CONTROL

GROUND : GROUND
"PL” DISABLE
CONTROL
LINE + LINE +
LINE - LINE -
9.6 VDC 9.6 VOC
P-T-T CONTROL % P-T-T CONTROL

KEYED A- ENABLE KEYED A- ENABLE

LINE P-T-T LINE P-T-T
Fi0sC Fi 0SC
XMTR OSC GND XMTR OSC GND
DELAYED KEYED A+ OELAYED KEYED A+
LINE DISABLE LINE DISABLE
DC LINE DISABLE OC LINE DISABLE
.
b
SOLDER SIDE* BD-DEPS-34554-0 + gp- . -
SHOWN FROM SOLDER SIDE CoPONENT S 8 2555 148888 SHOWN FROM SOLDER SIDE oot 08T Borbere A0S
B B - OL-DEPS-34557 -0

Circuit Board Details
Motorola No. 68P81062E16-A
(Sheet 1 of 3)
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DC TRANSFER MODULES parts list

legend

MODELS TRNS5240A, 54A, S5A, 56A reference symbol REFERENCE MOTOROLA

suffix application SYMBOL PART NO. DESCRIPTION
No Suffix All models R3 6-11009C39 390
A TRN5240A R4 6-11009C61 3.3k
B8 TRN5256A R5 6-11009C66 5.1k
C TRN5254A R6 6-11009C73 10k
D TRN5255A R7 6-11009C01 10
TRNS5255A C2-R2 CONTROL TRNS256A F2-R2 MUTE R8 £-11009C57 2.2
This parts list covers 4 models of the DC Transfer module. Where differences exist, R9 6-11009C61 3.3k
a letter code is added to the reference symbol to indicate the applicable unit. R10 6-11009C71 8.2k
R11(A,B,D) 6-11009C69 6.8k
TRN5240A F1-PL Control DC Transfer Module R12 (A,B,D) 6-11009C71 8.2k
Fi-F2 SWITCH . Fi-fT switcH . TRN5256A F2-R2 Mute DC Transfer Module R13 (A,B,D) 6-11009C66 5.1k
8Ly ' sLu P TRN5254A F1 Control DC Transfer Module R14 (A,B,D) 6-11009C39 390
6AN TRN5255A C2-R2 DC Transfer Module PL-7955-A R15(A,B,D) 6-11009C73 10k
i REFERENCE MOTOROLA R16 (A,B,D) 6-11009C73 10k
SYMBOL PART NO. DESCRIPTION R17 (AB.D) 6-11009C57 2.2k
' - - R18 (A,B,D) 6-11009C01 10
capacitor, fixed: uF = 10%; 50 V: R19 (A,B,D) 6-11009C69 6.8k
uniess otherwise stated R20 (A,B,D) 6-11009C69 6.8k
c1 8-82905G02 022 R21 (A,B,D) 6-11009C81 22k
srouND aRouND C23 21-82187829 -001; 100 v R22 6-11009C61 3.3k
C4(AB,D) 8-82905G02 022 R23 (B,D) 6-11009C73 10k
“PL" DISABLE “PL" OISABLE C5 (A,B,D) 21-82428B26 02 +80-20%; 200 V R24 (B,D) 6-11009C50 1.1k
CONTROL CONTROL C6,7 (A,B,D) 8-82905G02 0.22 R25 (B,D) 6-11009C57 2.2k
C9 (B,D) 8-82905G02 022 R26 (B,D) 6-11009C39 390
LINE + LINE + c10 23-865137 47 £20%; 25V R27 (B,D) 6-11009C66 5.1k
cn 8-82905G 11 0.22 R28 (B.D) 6-11009C71 8.2k
LINE - LINE - C12 (B,D) 8-82905G11 0.22 R29 (B,D) 6-11009C73 10K
‘ C13(B,D) 8-82905G 11 0.22 R30 (B,D) 6-11009C89 47k
0.6 vOC ¥ 9.6 vOC C15,16 23-865137 47 x20%;25V R31, 32 6-11009C43 560
C18 (A,C,D) 8-82905G11 0.22 R33 6-11009C73 10k
57T CONTROL P-T-T CONTROL C19 (A,C,D) 8-82905G 11 022 R34 6-11009C43 560
C20(A,C,D) 8-82905G 11 0.22 R35 6-11009C61 3.3k
3 C21,22 21-82187829 .001; 100 V -
KEYED i ENABLE KEYED A- ENABLE C23,24 21-874352 1200 pF +5%; 300 V 223 :3182 2_‘,18828‘;2 L‘;k
C25 8-82905G 11 -022 R38 (B,D) 6-11009C49 1k
C26 (D) 21-82187B29 .001; 100 V R39 (B,D) 6-11009C61 3.3k
C27 (8,D) 21-82428B26 02 +80-20%; 200 V R40, 41 6.11000073 10k
C28 (B,D) 8-82905G 11 0.22 R42 (8,D) 6-11009C73 10k
C29 (D) 8-82905G 11 0.22 R43 6-11009C69 6.8k
LINE PoT-T LINE P-T-T C30 (B,D) 8-83813H09 .033; 100 V R44 6-11009C85 33k
C31(D) 21-82428B26 .02 +80-20% 200 V R4S 6-11009091 56k
C32 (D) 8-82905G 11 0.22 R46 6-11009C73 10k
C34 (D) 8-83813H09 .033; 100 vV R47 6-11009C61 3.3k
C35 (D) 21-82187B29 .001; 100 V R56, 57 17-83027H03 1.5k 3 W
R58 6-11009C79 18k
semiconductor device, diode: (see note) R59, 60 6-11009C55 1.8k
CR1,2,3 48-83654H01 silicon R61 6-11009C79 18k
f osc e _ 1 osc eu CR4 (A B,D) 48-83654H01 silicon R62, 63 6-11009C29 150
—=L __ GRounp e GROUND CRS 48-83654H01 silicon R64 6-11009C71 8.2k
! CR6 (B,D) 48-83654H01 siticon _ )
XMTR 0SC GND XMTR 0sC 6NO i CR7 (B,D) 48-83654H01 silicon 222 2_} }883822 25:
FRONT CR8 48-83654H01 silicon R67 6-11009C39 390
F2 0S¢ F2 0sC SANEL CR9 (B,D) 48-83654H01 sglgcon R68 (D) 6-11009C57 2.2k
CR10 48-83654H01 silicon R69 (D) 6-11009C53 1.5k
DELAYED KEYED A+ DELAYED KEVED A+ CR11 (B,D} 48-83654H01 silicon R70 6-11009C61 3.3k
__ _ meD :;:];:u F"?:Té’.‘.’éﬁ‘ _RED ::v-l:cln CR12 thru 15 48-83654H01 s_il?con R71 (D) 6-11009C61 3.3k
LINE DISABLE LINE DISABLE CR18 thru 24 48-83654H01 silicon R72 6-11009C69 6.8k
CR25 (D) 48-83654H01 silicon R73 6-11009C57 2.2k
DC LINE DISABLE DC LINE DISABLE CR26 (D) 48-83654H01 silicon R74 6-11009C01 10
CR27 (D) 48-83654H01 silicon R75 6-11009C65 4.7K
E oan - nz WUTE CR28, 29 48-83654H01 Si_li_COn R76 6-11009C61 3.3k
_“—:‘ SELECT CR30 (D) 48-83654H01 S,I!COn R77 (D) 6-11009C61 3.3k
o - o fonen
Sher - R79 6-11009C81 22k
w2 0sc - R80 (D) 6-11009C61 3.3k
coil; rf: R81 (D) 6-11009C61 3.3k
Lt,2 24-83008H01 oscillator R82 (D) 6-11009C57 2.2k
. R83 (D) 6-11009C01 10
transistor: (see note) R84 (D) 6-11009C65 4.7k
Q1 48-869642 NPN; type M9642 R85 (D) 6-11009C6 1 3.3k
Q2 48-869643 PNP; type M9643 R86 (D) 6-11009C81 22k
Q3 48-869642 NPN; type M9642 R87 (D) 6-11009C53 1.5k
Q4 (A,B,D) 48-869642 NPN; type M9642 R88 (D) 6-11009C61 3.3k
Q5 (A,B.D) 48-869643 PNP; type M9643 R89 6-11009C71 8.2k
- Q6 (A,B,D) 48-869642 NPN; type M9642 R90 6-11009C61 3.3k
: i - A Q7(B.,D) 48-869642 NPN; type M9642 R91 (D) 6-11009C73 10k
SOLDER SIDEx BD- DEPS-34554-0 SOLDER SIDE s8D-DEPS-34554-0 Q8 (B,D) 48-869642 NPN; type M9642
SHOWN FROM SOLDER SIDE COMPONENT SIDE ; B0-0EPS-34583-0 SHOWN FROM SOLDER SIDE componenT 310 0-RERS 393848 Q9 48.869643 PNP. type M9643 switch:
Q10 48-869567 NPN; type M9567 S1 40-83204B01 slide
Q11 (B,D) 48-869643 PNP; type M9643 S3.4 40-83468E01 slide
Q12 (B,D) 48-869567 NPN; type M9567
Q13,14 48-869642 NPN; type M9642 voltage regulator: (see note)
Q17 48-869572 NPN; type M9572 VR1 48-83461E12 Zener, 27V
Q18 (A,D) 48-869572 NPN; type M9572 VR2 (A.B.D) 48-83461E12 Zener, 27 V
Q19 (B) 48-869642 NPN; type M9642 -
Q20 (B,D) 48-869643 PNP; type M9643 non-referenced items
. A . . Q21 (D) 48-869567 NPN; type M9567 9-83497F01 RECEPTACLE, female: 8-contact; 3 used
Circuit Board Details & Parts List Er PEESIe: NEN; e Mooes (PCB Edge Connector)
(B, 48- 4 NPN; type 14-84436N01 CAN, insulated coil
Motorola No. 68P81062E16-A Q24 (D) 48-869643 PNP; type M9643 64-83120L02 PANEL, screened (TRN5240A,
(Sheet 2 Of 3) Q25 (D) 48-869642 NPN; type M9642 TRN5254A)
) Q26 (D) 48-869567 NPN; type M3567 64-83121L02 PANEL. screened (TRN5255A)
11/1/85-UP 64-83122L02 PANEL. screened (TRN5256A)
resistor, fixed: +5%; 1/4 W: 26-82072G03 SHIELD. coil; 2 req'd.
unless otherwise stated 76-83960B07 CORE, 6 req'd.
g; g”ggggg? ;_Ozkk note: For optimum performance, diodes, transistors, and integrated circuits must

be ordered by Motorola part numbers.



Q1 CONDUCTS WHEN LINE

CIRCUITRY OUTSIDE DASHED BOXES USED WITH ALL MODELS

EEPS-34588-0

CURRENT EXCEEDS D C !
s TRANSFER MODULES
e O Fi_P-T-T P-T-T LINE P-T-T LOW CAUSES KEYED A+ )
DETECTOR INVERTER SWITCH AND DELAYED KEYED A+ S N5240A, 54A, 55A, 56A
cRi4 LINE P77 PATH T 36 GENERATED, MODELS TRNS , , ,
LINE DISABLE (8> : e O O |
) > B¢ > 10 LINE P-T-T |
LOW HERE FROM STATION CONTROL MODULE ov cR3
PREVENTS LINE KEYING OF THE TRANSMITTER F1 LINE P~T-T PATH :‘lﬁ M9°6243 9.6V) OV WHILE
o : T1 SELECT PATH +5.5mA OR :
> Wt n — (CHANNEL ELE ENABLE) GREATER, INPUT APPLIED !
.022 10k (8.9 o.6v cis TOPINS 38 4 !
ox %o L4 8o = ,
' . . N
C2-"R2 3 F2-R2 MUTE, o 7 KEYED A- ENABLE
Fi-"PL~ CONTROL B
LOW DISABLES RCVR “PL
R2  RcRt R3 PRz OV AFTER -2.5mA APPLIED TO
2.2 390 “PL" DISABLE CLEAR PINS3&4
AUTOMATICALLY = = 0V UNTIL XMTR IS KEYED.
RESET WHEN +9.6V +9.6v
A a
XMTR IS KEYED < < CR35 .
N ’ —4. Bo —" 2 "PL" DISABLE ol G
: odule ine
R41 CR28 “Cnlt 14 £1 OSCILLATOR Description Current Function
ney, R2
CR4 Ri6 PL DISABLE CR3¢ R21 N 10k i RaLo ‘ F1-PL +5.5mA Key Transmitter on F1.
. ) r - -
CONUUCTS WHEN LINE 10k / 22k C2-R2 l I M — C2-R2, 10k [ﬁ LOW ENABLES F1 XMTR CHANNEL -25mA PL Disable Receiver E
CURRENT IS ~ 2.5 mA RIS -R2, - b ELEMENT. X :
0k ¢y F2 -R2 MUTE F2-R2 MUTE . +o6v GF ETER 45.5 mA APPLIED TO F2-R2Mute +55mA Key Transmitter on F1 UNCTION
- 3 +9.6v (INHIBITED SELECTS F£:2 INHIBITS F1 PINS 3& 4. REMAINS AT +125mA Key Transmitter on F2, Unmute
PL" DISABLE P48 ‘V . BY F2 {} A A O cRYS 0V UNTIL PIN 17 GOES LOW R2 . . .
DETECTOR : Res R30 BISTABLE) N 4 A 3 (XM TR UNKEYS) Y oL Disabi Recamer Converts dc line currents to station control functions.
F2 ' F2/R2 %a7: -2.
CRé DETECTOR SELECT r CR7 P {> R32 BISTABLE] CR8 R35 - nr BISTABLE c_'n; :s: X ,[> E} '1> 46 F2 OSCILLATOR SEmA Mute R2
12.6v —He " i ~ i 3.3k % "ty .
:.;. 0 10.2v) SWITCH R34 360 ISV{)” Q12 (o.1v) R4z “ F1-CS +5.5mA Transmit on F1
s6v 2. [4 ' F2 XMTR CHANNEL -
QLEW/ (0.8v) Qe F2LINEP~T—-T PATH has 0.1v R2s 9.6V ovi3%0 a9 Q0 .3V 1 | M9643 . ov M9567 | tf?Miﬂ;frsLEs 2XMTR C C2-R2 +55mA Transmit on F1, Select R1
0 M9642 B 8.1v) (9.4v} M9643 oV M9567 (0.1V) +9.6V : -
] co (.8v7 3\ (0.7v) - OV AFTER +12.5 mA APPLIED TO +125mA Transmit on F2, Select R2
L o o
| co RIS R20 c7 P M9642 — e —Y PINS 3& 4,REMAINS AT - -
To.22 T6.8k 6.8k c.22 LINE OPERATION 022 ‘0K [ 8. 6v) ov ta.8v) OV UNTIL PIN 17 GOES LOW -25mA PL Disable Receiver
I Fi F2 HAS PRIORITY ’ 0.5 Lcwo  gRr33 R34 L cit ov Lz gmar R38  _L ci3 (XMTR UNKEYS).
. = = = OVER LOCAL ’ +] 47 frox 560 TNo.22 (5.50) [ 022 710k o2z J BENCH TESTING SET-UP
LOW HERE RESULTS IN PIN 14 st st OPERATION NDUCTS WHEN LINE
LOW IF S1 1S IN F1 POSITION: OR Re8 wote 2 ___ N Fi-r2 %;‘gsm EEDS Rer . 5 TRANSMITTER OSCILLATOR GROUND Pin No. Connect
PIN 16 LOW IF ST 15 IN F2 ~ . ° SELEC +12.5mA L LOW INHIBITS LINE CONTROL 115 Ground
POSITION. | g / = +9.6v T .
Y- to.8v \ CRI3 10,2 10k ohms to 9.6 volts dc
pT-T CONTROL 6 SELECTED LINE PRIORITY GATE 8.8V SWITCH o) g 2O 1o bC LINE DISABLE , , o
8y 60 MS 3 Through 0 to 15 dc milliameter to 70 to 100 volts dc current
< F2 BISTABLE AC source
NETWORK
C2-R2 (6.6vI—wOV ved <]l ] 17 DELAYED KEYED A+ 4 To negative (-) of current source
+9.6V 0C § > +9.6V F2-R2 ’MUTE e / a3 10K Ql4 ‘Q 5 9.6 volts
_4_,_1 R44 M9642 | M9642 PRESENT DURING P~T-T AND 150 mS 17 12volts dc
4.7 33K CRISE ov A& AFTER UNKEYING.
R43 R4S V) CRI2
GROUND 1{ >—__L 6.8K CRS 56K TI> NS NOTES:
- - = - = R47 i i i
B-T—T IMMEDIATELY TURNS o6V }3-“ ENARLES F18& F2 Y 1. Unless otherwise stated: resistor values are in ohms (k = 1000); capacitor
Q13 ON BUT ONLY FOR 60 MSEC. = BISTABLES (WHEN 'TCN PRESENT AFTER values are in microfarads.
ALLOWS SWITCHING TO TAKE PLACE DELAYED KEYED SwiTcHico SWITCHING CIRCUITS
BEFORE BIAS IS APPLIED TO F1 & F2 BISTABLES A+ 1S PRESENT HAVE BEEN ACTIVATED 2. Jumperchart.
ACTIVATED WITH (+) CURRENT AND Q13 1S OFF), 1
L3 CR24
ey & [
POSITIVE TRANSFER U — — - > 20 Rt OSCILLATOR Model U1 Ju2 Ju3 JUs
'
OSCILLATOR = R1 OSC SWITCH RY SELECT SWITCH @S F1-PL TRN5240A N out out our
~ o . Q214 R77 Q22 OV AFTER F2-R2 Mute TRNS5256A ouT IN IN ouTt
LINE + 3 - 5k ! | on = M9567 oy 330k M9642 ON - R1 ENABLE) 5.5 mA IS F1CONT TRN5254A IN out out out
' A1 ENABLE O ¢ fon= APPLIED TO PINS C2-R2 TRN5255A out our IN out
733 I ] (0.7) /"a?/‘;/ 38 4. REMAINS
:2 "i Z;/(s”;?tecrm 3. Voltages shown in parentheses are normally measured when function is
! ?553 ‘;73'« cozg‘ activated. Voitages not in parentheses are normally measured when function is
B . . I ¢ CRZ6 . deactivated.
4rcms =619 RS9 | Q_ [ -—I L L = CR25 1ok
To.22 1.ex | = = = B> —fe 4. See parts list for component values.
R0l J‘CR'B a ! ! MHz SIGNAL C2-R2 ONLY 5. All bistables are complementary. Therefore, both bistable transistors are on or
: L i__L AMPLITUDE 1S r off simultaneously.
R PROPORTIONAL TO % 4\} <‘, CLEARS R1 !
CR19 62 = ]
. 150 MAGNITUDE OF iNPUT wee I oLy seLecrs L E Q . 6 NA. |
Zifﬁ;’lﬁiﬁ PaRTICULAR 2.2k \% 7 R1 0SC CR29 R79 :2 (PINL22 -ov R8O R8I R2 0SC CR30 RE6 i
START — 552 L DETECTOR CKT ACTIVATED. voley 27:. :; ) OR e o4 Y WHEN R2 1S e ™5 BISTABLE ——k Pty 23 SPARE 7. While either pins 18 or 19 are grounded, line currents will not activate the i
e P s3 ’ . : R2 MU SELECTED) module. |
I oo re3 \ ~ =  REC Fi SELECT c21 BISTABLE O c31 |
L o Yl OCLEARS R2 -} :
U R65 L 4! 0SC BISTABLE S4 b2 OV AFTER +12.5 mA IS i
b Sl NOTE 4 1 = 02 REC F2 SELECY ’ APPLIED TOPINS 3 & 4. i
’ | R73 - R2 OSC SWITCH REMAINS 0 V UNTIL
c20 e 96V v 0.5v L RE7 26 R IS SELECTED LEGEND
Aot =6, 1S P S50 | e az3 % | 1= o ez ozs  |ozr U -
DETECTOR M9642 (9.5v) 2.2k I START =circuir rreony mosT easiy unoersToon
ces RE4 0.6v Q19 Q20 Q Q24 9.6V 17 22 RZ OSCILLATOR BY BEGINNING AT THIS POINT AND FOL L OWING
- ) ' - M9642 M9643 SEV X717 M9643 56V - SIGNAL FLOW.
. .022 8 96y adavl 0.7v) 9.6v (6.8v 32 brea
o : Lces  gRr7S R76 c30 TRos2 347k (ON = R2 ENABLE) - ) i : :
ol QL?SJO,,F : L | Toge $ar 3.3k Iuors . . i - THEORY OF OPERATION DA l Schematic Diagram
| R67
LINE - 4 . 350 = = = | Motorola No. 68P81062E16-A
1.5k L_ = = = - i .
> ] NEGAOEXFLLTART%';SFER = tosv T S L l P MAINTENANCE DATA | (Sheet 3 of 3)
- " RCVR = N !
Ju3 Jus ' A P g 11/1/85-UP
C2-R2 9.6V & - O~ o SWITCHED 8.8V o6V 2 20 R2 MUTE
ACTIVATED WITH (] CURRENT ’ CONDUCTS WHEN LINE NOTE 2 ! NOTE 2
FZ-BZ 'MUBE ',TRO CURRENT EXCEEDS —5.5 ma. it ‘ @ - PRIMARY SIGNAL FLOW
F1-"PL" CON L — P 26604
F2-R2 MUTE ONLY C2-R2 OV AFTER -5.5 mA APPLIED TO PINS 3& 4. ,%ZEL —>— - secowoary siGnaL FLow
F2-R2 MUTE 9.6 VAFTER +12.5mA APPLIED TOPINS 3& 4. o'y




DC TRANSFER (OPTION) MODULE parts list
MODELS TRN5239A, 57A

legend

reterence symbol

suffix application
No Suffix All models
A TRN5239A

8 TRN5257A

This parts list covers 2 models of the DC Transfer module. Where differences exist,
a letter code is added to the reference symbol to indicate the applicable unit.

TRN5239A Paging Control DC Transfer Module

TRN5239A PAGING CONTROL TRN5257A REPEATER CONTROL TRN5257A Repeater Control DC Transfer Module PL-7954-A
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF = 10%;50 V: R23 (B) 6-11009C73 10k
unless otherwise stated R24 (B) 6-11009C50 1.1k
B . o . . - - ; U . ) ci 8-82905G02 022 R25 (B) 6-11009C57 2.2k
) e c23 21-82187B29 .001; 100 V R26 (B) 6-11009C39 390
‘ c4 8-82905G02 022 R27 (B) 6-11009C66 5.1k
) b cs 21-82428B26 02 +80-20%; 200 V R28 (B) 6-11009C71 8.2k
! c6,7 8-82905G02 0.22 R29 (B) 6-11009C73 10k
C9 (B) 8-82905G02 022 R30 (B) 6-11009C89 47k
oo GRounD c10 23-865137 47 £20%; 25V R31 6-11009C43 560
; ci1 8-82905G 11 0.22 R32 6-11009C43 560
- U msane C12(B) 8-82905G 11 0.22 R33 6-11009C73 10k
CONTROL ) C13 (B) 8-82905G 11 0.22 R34 6-11009C43 560
uNe+ C15,16 23-865137 4.7 £20%; 25V R35 6-11009C61 3.3k
Lme : C18,19,20 8-82905G11 0.22 R36 (B) 6-11009C49 1k
| one - | C21,22 21-82187829 .001; 100 V R37 (B) 6-11009C73 10k
LiNE - { ; C23,24 21-874352 1200 pF £5%; 300 V R38 (B) 6-11009C49 1k
! 06 voe c25 8.82905G 11 022 R39 (B) 6-11009C61 3.3k
3.6 voC ; : c26 NOT USED R40 6-11009C73 10k
i c27 21-82428B26 02 +80-20%; 200 V R41 6-11009C73 10k
P-T-T CONTROL PoTT CoNTROL c28 8-82905G 11 0.22 R42 (B) 6-11009C73 10k
c29 NOT USED R43 6-11009C69 6.8k
KEVED A- ENABLE C30 8-83813H09 .033; 100 V R44 6-11009C85 33k
NEYED & EME : R45 6-11009C91 56k
diode: (see note) R46 6-11009C73 10k
CR1 thru 6 48-83654H01 sificon R47 6-11009C61 3.3k
CR7 (B) 48-83654H01 silicon R56 17-83027H03 1.5k; 3W
: CR8 48-83654H01 silicon R57 17-83027H03 1.5k; 3 W
INE potoT CR9 (B) 48-83654H01 silicon A58 6-11009C79 18k
LiNEPTT ; CR10 48-83654H01 silicon R59 6-11009C55 1.8k
: CR11 (B) 48-83654H01 silicon R60 6-11009C55 1.8k
CR12 thru 15 48-83654H01 silicon R61 6-11009C79 18k
CR18 thru 24 48-83654H01 silicon R62 6-11009C29 150
CR28, 29 48-83654H01 silicon R63 6-11009C29 150
CR31 (B) 48-83654H01 silicon R64 6-11009C71 8.2k
CR32 (A) 48-83654H01 silicon R65 (A) 6-11009C53 1.5k
: CR33 (A) 48-84616A01 silicon, hot carrier R65 (B) 6-11009C57 2.2k
i osc o 7 Fiosc CR33 (B) 48-83654H01 silicon R66 6-11009C66 5.1k
—BLK _ srouno ] CR34 (A) 48-83654H01 silicon R67 6-11009C39 390
XMTR 0SC ND XMTR 0SC GNO R70 6-11009C61 3.3k
coil; rf: R72 6-11009C69 6.8k
L1,2 24-83008HO1 oscillator R73 (A) 6-11009C57 2.2k
R73 (B) 6-11009C49 1k
0 PAGE OELAYED KEYED A% transistor: (see note) R74 6-11009C01 10
OELAYED KEYED A% TRANSUIT Q1 48-869642 NPN; type M9642 R75 6-11009C65 4.7k
Q2 48-869643 PNP; type M9643 R76 6-11009C61 3.3k
UINE DisABLE LINE isanLE Q3 48-869642 NPN; type M9642 R79 6-11009C81 22k
Q4 48-869642 NPN; type M9642 R90 6-11009C61 3.3k
DC LINE DISABLE : DC LINE DISABLE FRONT PANEL Q5 48-869643 PNP; type M9643
SWITCHES Q6 48-869642 NPN; type M9642 switch:
“pL" TONE INRIBIT RPTR KNOCKDOWN Q7 (8) 48-869642 NPN; type M9642 s1 40-83204B01 slide
Q8 (B) 48-869642 NPN; type M9642 S2(B) 40-83468E01 slide
T Q9 48-869643 PNP; type M9643 $3,4 40-83468E01 slide
— I T woTR oFF Q10 48-869567 NPN; type M9567
Qi 48-869643 PNP; type M9643 voltage regulator: (see note)
Q12 48-869567 NPN; type M9567 VR1,2 48-83461E12 Zener, 27 V
Q13, 14 48-869642 NPN; type M9642 - -
Q17,18 48-869572 NPN; type M9572 non-referenced items
Q19 48-869642 NPN; type M9642 9-83497F01 RECEPTACLE, female: 8-contact; 3 used
Q20 48-869643 PNP; type M9643 (PCB Edge Connector)
Q23 48-869642 NPN; type M9642 64-83123L.02 PANEL, screened (TRN5239A)
64-831241L.03 PANEL, screened (TRN5257A)
. resistor, fixed: *+5%; 1/4 W: 26-858660 SHIELD, coil; 2 req'd.
- L ORN_ etRoN unless otherwise stated 76-83960B07 CORE, 6 req'd.
.k " - g; g::ggggs 12°2kk note: For optimum performance, diodes, transistors, and integrated circuits must
S i e ’ o ST : - - be ordered by Motorola part numbers.
SHOWN FROM SOLDER SIDE coniny SIOE  BD DEre-24535-0 SHOWN FROM SOLDER SIDE CoNSILOER SIDE 580-DEPS 348840 R3 6-11009C39 390 y P
OL-DEPS-34563-0 OL-DEPS-34562-0 R4 6-11009C61 3.3k
RS 6-11009C66 5.1k
R6 6-11009C73 10k
R7 6-11009C01 10
R8 6-11009C57 2.2k
R9 6-11009C61 3.3k
R10 6-11009C71 8.2k
R11 6-11009C69 6.8k
. . e . R12 6-11009C71 8.2k
Circuit Board Details & Parts List R13 61100966 51K
Motorola No. 68P81062E17-B R14 6-11009C39 390
(Sheet 1 of 2 R15 6-11009C73 10k
€C of 2) R16 6-11009C73 10k
11/1/85- UP R17 6-11009C57 2.2k
R18 6-11009C01 10
R19 6-11009C69 6.8k
R20 6-11009C69 6.8k
R21(B) 6-11009C81 22k

R22 6-11009C61 3.3k




CIRCUITRY OUTSIDE DASHED BOXES USED WITH BOTH MODELS DC TRANSFER (OPTION) MODULE

Module Line |
Q1 CONDUCTS WHEN L INE Description Current Function ﬁMODELS TRNS5239A, S7A
CURRENT EXCEEDS - - - F1
85 mA F1 poT-T p-T-T LINE P-T-T D A Paging (Optional) | +5.5mA Ke;y transmitter on
T LOW CAUSES KEVED with PL modulation
DETECTOR INVERTER SWITCH AND DELAYED KEYED A+ . i
AN e 7O BE GENERATED, -2.5mA PL disable receiver |
LINE DISABLE 18 e ne ? O’ - |
> N o " > o > 10 LINE PoTT -12.5mA Key transmitter on F1 i
TION N OUL 17 CR3 ; . ;
Lor s T e T O O T o s winon P modviaten.
964 6v' 13 5.3k 1 +5.5 mA OR i
> ¢ R O (CHANNEL ELE ENABLE) o PUT APPLIED RPTR Control +55mA | Transmit on F1
> 022 1ok S5 cus T0 PINS 38 4 (optional for re- +125mA |Repeater turn-on
K w50 orv | | 5w 9 6v R R1O N LOW DISABLES RCVR “PL” peater)
3 ok ~.oo1 7; 3.3« 8.2x 4.7 0V AFTER —2.5 mA APPLIED " -
RS TOPINS 38 4 -2.5 mA PL disable receiver
O VUNTIL XMTR 1S KEYED
5 . (RPTR VERSION) -5.5 mA Repeater turn-off ]
PAGING —~ T 1T %30 g2 0V UNTIL “PL” DISABLE
. - R
RPTR CONTROL -~ RESET WHEN ~2.5 mA “PL" L L PL"DISABLE CLEA IFPLLA:SCI‘;?,& ::SA;ng\I/‘ED
RESET WHEN XMTR ISKEYED DISABLE FUNCTION IS REMOVED +9.6v +9.6v P P
~r — CR35 .
— > - ’ 2L oisaeLe Bench Testing Set Up
CR1O -
I 1 -» at cr28 4+ NG 7 KEYED A EvABLE - FUNCTION
"BL" DISABLE - e > $4 F1 OSCILLATOR L Pin No. Connect
x ‘
CR4 Ri6 - I'_ '};.0 1, 15 Ground : : 1§ 3
conpucTs wHEN LiNE [ 1ox - RPTR CONTROL A LOW ENABLES FI XMTR CHANNEL J Converts dc line currents to station control functions.
. ELEMENT 10,2, 20 10K ohms to 96 volts dc
CURRENT 1S ~2.5 mA ?(')5. OEJLY N +9.6v OV AFTER +5.5 mA APPLIED TU Lt
"PL" DISABLE 5 l RPTR so6v (INHIBITED REMOVES RPTH INHIBIT — PNS 364 REMAINSAT 3 Through 0 to 15 dc milliameter to 70 to
"PL" DI L 4 ] srrz L B I 0V UNTIL PIN 17 GOES ¢
DETECTOR 02 CONTROL £2 Rzs V . BISTABLE) A e SCRI \ \XMTR UNKEYS! 100 volts dc current source
4 .2 -
MS6a2 ONLY | DETECTOR SZZL/ERczT ”-’\ cR? N n R aisTasLel crs a3 R36 BISTABLE R R | T v ONUSED 1 4 To negative (—) of current source
; (RPTH SET- o o 5 (RPTR N e 1
v ov r2.6v UP) SWITCH 7 Y se0 3.3 fov) " ON ' 1010 inaz 5 9.6 volts
E1Z 96w c.2v) Q14 Q12 10k
s a5y, 06 F2LINER T TRATH R24 o.1v . Qt0 o f;} M9643 ov M9567 < 17 12 volts dc
1 M9643 me642 3 o : 81v) M9643 /50, M9567 : <\ (07v) +9.6v
R23
—.—9}—»——1 0.1V \:>
6% o022 'Ok M9642 | ov 18 8v)
‘ ' ~ ci c12 R37 R38 L Cc13
Ri4 I L ;‘Ca"Or ?3: :s!od fr 0.22 L/o;,sw 310'22 10k ~ T~o0.22 |
390 — = = (%3 .
Wi Q7 CONDUCTS WHEN LINE R27 t5 TRANSMITTER OSCILLATOR GROUND NOTES:
LOW HERE RESULTS IN PIN 14 e 9.6V = 18 NOTE 2 _ _ CURRENT EXCEEDS 54%
LOWIFJUTIS IN. T o022 ! ‘[ 25 ma = oty : Low wmm%'mmm 1. Unless otherwise stated; resistor values are in ohms (k =
v. +9.6V CRI3 ) . R
P-T-T CONTROL & SELECTED BY e LINE PRIORITY GATE 8.8V SWITCH - & \9 DC LINE DISABLE 1000) and capacitor values are in microfarads.
F2 BiSTABLE Ty
RPTR CONTROL ONLY A ¢ 2. Jumper Chart
‘: NETWOKRX . .
I (68v)i— ov Rie’ g < 17 DELAYED KEYED A+
10K
P S L ‘,__SL_.\N — W25, g pnfsmmow o r Model | JU1 | JU2 | JU3 | JU4
y M 1 ” -
X cris ov TN AFTER UNKEYING " Paging TRN5239A | IN [OUT|[OUT| IN
B S— i LU S [RPTR Cont. TRN5257A | IN [OUT| IN [OUT
—— A
= = = = = 9.6V R47
Q E-" ENABLES F1 & F2 )
P~T—T IMMEDIATELY TURNS = BISTABLES (WHEN d PRESENT AFTER
Q13 ON BUT ONLY FOR 60 MSEC - DELAYED KEYED SV‘TngD SWITCHING CIRCUITS i
ALLOWS SWITCHING TO TAKE A+ IS PRESENT - HAVE BEEN ACTIVATED . ;
ACTIVATED WITH (+) CURRENT PLACE BEFORE BIAS IS APPLIED AND Q1315 OFF), 3. Voltages shown in parenthesis are normally measured
TO F1 & F2BISTABLES. N . . . h
< when function is activated. Voltages not in parentheses
> red when function is deactivated.
POSITIVE TRANSFER . are normally measured whe
OSCILLATOR A s list f t |
03 ‘ 4. See parts list for component values.
[ umes s P>
1.5%
o 5. All bistables are complementary. Therefore both bistable
13 . .
) > transistors are on or off simultaneously.
6. N/A.
4L =63 " > Fonze ‘ .
sz LOW INHIBITS 7. While either pins 18 or 19 are grounded, line currents will
T oo $ere RPTA OPERATION ot activate the module.
oot 1 MHz SIGNAL RPTR ON OR REMOVES n
deais AMPLITUDE IS ro\ - ';;;Rrgﬁi FFJTOM
PROPORTIONAL TO = .
START - Lcs Do connentano R70 R72 RPTR OFF CR29 R79 o Jvz O 20 op paep O/ TURN-OFF
T 6.22 j DETERMINES PARTICULAR LOW HERE KEYS XMTR 3 5 Py OR B o NOTE 2 ("PL" TONE INHIBIT)
= DETECTOR CKT ACTIVATED. ON F1AND ACTIVATES PAGE CR33
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| R60 l ! 9o T PAGING VERSION STAR T -cracuir rueony most easiy unoeasrooo
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k_—‘z c2s ONLY RPTR OFF OR gﬁi'YNG M9642 PINS3& 4. +9.6 VAFTERSW, 88V SIGNAL FLOW. Schematic Dlagram
R64 0.6v PAGE DETECTOR Q20 DISAPPEARS. ;
> Me572 | E > 2 Q19 M9643 6V ozv = THEORY OF OPERATION DATA Motorola No. 68P81062E17-B
=l o arv_Wseaz e (Sheet 2 of 2)
" - 4.C28 R7S R76 c30 ° .
18 Lcas 1 4, Tozz %arx 3.3k NOTE 4
as? T 2005 | §i | CONDUCTS WHEN LINE . 11/1/85- UP
CURRENT EXCEEDS 4 e L
LINE -4 >— e L 55 mA (RPTR VERSIONS) 330 - - i ' = MAINTENANCE DATA
NEGATIVE TRANSFER b — ﬁ on A are
OSCILLATOR = 125 mA (PAGE VERSIONS)  * - 10 EEPS-34569-A W
986V < JU3 Juse & SWITCHED 8.8V _—— + = PRIMARY SIGNAL FLOW 5
ACTIVATED WiTH ! | CURRENT NOTE 2 NOTE 2
—P— - seconpany siGnaL FLow




GUARD TONE DECODER MODULES

.
MODELS TLN2443A, 50A parts list
legend
reference symbol
suffix application
No Suffix All Models
A TRN5307A Decoder without GND switch circuit
B TRNS5319A Decoder with GND switch circuit

This parts iist covers 2 models of the GLuard Tone Decoder Module. Where differ-
ences exist, aletter code is added to the reference symbol to indicate the applicabie
model.

TRN5307A Guard Tone Decoder Board

TRN5319A Guard Tone Decoder Board PL-7958-A
. ~ REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DEESCRIPTION
capacitor, fixed: uF =5%; 50 V: R31 6-11009C49 1k
unless otherwise stated R32 6-11009C75 12k
C1 8-82905G26 0047 R33 6-11009C33 220
H c2 8-84326A29 .005 2% R34 6-11009C89 47k
GROUND ! C3 8-82905G07 0.1 R35 6-11009C57 2.2k
i C4 8-82905G 11 0.22 R36 6-11009C99 120k
TRANSMIT TER OSCILLATOR GROUND | C5,6,7 8-82905G02 .022 R37 6-125C97 100k
i c8 8-82905G25 .0033 R38 6-11009C81 22k
F1 OSCILLATOR GROUND ‘ c9 8-82905G01 01 R39 6-11009C93 68k
i Cc10 8-82905G 11 0.22 R40 6-11009C73 10k
C11 thru 14 8-82905G04 .068 R41 6-11009C89 47k
C15 23-865136 15 +£20%;25 V R42 6-11009C95 82k
C16 8-82905G03 .047 R43, 44 6-11009C57 2.2k
c17 23-865136 15 +20%; 25V R45 6-11009C37 330
i C18, 19, 20 8-82905G04 .068 R46 6-11009C75 12k
Sw A+ | c21 23-865137 4.7 £20%;25V R47 6-11009C61 3.3k
' ) c22 23-82783B08 1.0 £20%;35V R48 6-11009C51 1.2k
LINE DISABLE ' c23 23-865136 15 £20%; 25V R4, 50 6-11009C13 33
| C24 8-82905G 11 0.22 R51 6-11009C75 12k
c25 23-865136 15 +20%; 25V R52 6-11009C61 3.3k
C26 8-82905G07 0.1 R53 6-11009C57 2.2k
TONE DECODER INPUT : c27 8-82905G 11 0.22 R54 6-11009C35 270
ca8 23-82601A25 100 + 150-10%; 20 V R55 6-11009C89 47k
C29, 30 21-82187814 .001; 100 V RS56 6-11009C65 4.7k
R57 6-11009C57 2.2k
semiconductor device, diode: (see note) R58 6-11009C25 100
FUNGTION ToNE K CR1 thru 17 48-83654H01 silicon R59 6-125C49 1k 12 W
R60 6-11009C89 47k
At coil assembly, inductor: R61 6-11009C81 22k
: L1 1-80702B11 1 H; incl. ground clip R62 6-11009C93 68k
e : R63 6-11009C81 22k
: transistor: (see note) R64 6-11009C75 12k
Q1 48-869539 NPN; type M9539 R65 6-11009C61 3.3k
Q2 48-869594 NPN; type M9594 R66 6-11009C93 68k
DECODER BIAS SWITCH Q34 48-869570 NPN; type M9570 R67, 68 6-11009C89 47k
Q5 48-869594 NPN; type M9594 R6&9, 70 6-11009C57 2.2k
LINE p=T-T Qé 48-869570 NPN; type M9570 R71 6-11009C73 10k
Q7 48-869571 PNP; type M9571 R72 6-11009C89 47k
LINE DRIVER MODULE Q8 48-869570 NPN; type M9570 R73 6-11009C49 1k
GROUND Q9 48-869594 NPN; type M9594 R74 6-11009C61 3.3k
Q10,11 48-869571 PNP; type M9571 R75 6-125C49 1k; 12 W
Q12 thru 14 48-869570 NPN; type M9570 R76 6-11009C49 1k
Q15 48-869648 NPN; type M9648 R77 6-11009C63 3.9k
Q16 thru 19 48-869570 NPN; type M9570 R78 6-11009C49 1k
Q20 48-869571 PNP; type M9571 R79 6-11009C57 2.2k
Q21 48-869570 NPN; type M9570 R80 6-11009C25 100
Q22 (B) 48-869567 NPN; type M9567 R81 6-11009C57 2.2k
R82 6-11009C73 10k
resistor, fixed: +10%; 1/4 W: R83 6-11009C57 2.2k
unless otherwise stated R84 6-11009C49 1k
R1 6-11009C73 10k R85 6-11009C09 22
R2 6-11009C69 6.8k R86 6-11009C93 68k
R3 6-11009C81 22k R87 6-11009C81 27k
R4 6-11009D06 220k R88 6-11009C37 330
RS 6-11009C97 100k R89 6-11009C01 10
R6 6-11009C49 1k R90 6-11009C49 1k
R7 6-11009C73 10k R91 6-11009C57 2.2k
R8 6-11009C81 22k R92 6-11009C49 1k
R9 6-11009C77 15k R93 6-11009C61 3.3k
R10 6-11009C61 3.3k .
R11 6-11009D02 150k mechanical parts
SHOWN FROM SOLDER SIDE OL- DEPS-~ 34565~ 0 R12 6-11009D18 680k 3-84256M01 SCREW, tappingy; 2 used
R13 6-125A73 10k; 12 W 64-83128L02 PANEL, screenaid
R14 6-11009C45 680 5-84220B01 GROMMET, 2 ussed
R15 6-11009D18 680k 9-83497F01 RECEPTACLE, & contact; 3 used
R16 6-11009D08 270k (PCB Edge Conrnector)
R17 6-11009C73 10k 1-80702B13 ASSEMBLY SOCKET and BRACKET
R18 6-11009C41 470 9-83697M01 RECEPTACLE, fiemale; 13 used
R19 6-11009C45 680 note: For optimum performance, diodes, transistors, aind integrated circuits must
R20 6-125C37 330; 12 W be ordered by Motorola part numbers.
R21 6-11009C53 1.5k
: : . : R22 6-11009C13 33
Circuit Board Detail & Parts List 23 611009093 ol
Motorola No. 68P81062E18-A R24 6-11009C83 27k
R25 6-11009C01 10
(Sheet 1 of 2) R26 6-11009C49 1%
R28 6-11009C93 68k
11/1/85- UP R29 6-11009C83 27k

R30 6-11009C11 27




GUARD TONE DECODER MODULES

MAINTENANCE & TROUBLESHOOTING
1. CONNECTIONS

This module may be serviced either while connected
to the control chassis or while connected to separate ex-
ternal test equipment. Refer to control chassis servicing

information in the manual for additional set-up details.

Make the following connections to the module.

Pin Number Connection ]
I, 17 Ground
9 Audio oscillator through 0.1 uF
11 AC Voltmeter
12 A+ (13.9 V dc)

2. NORMAL CONDITIONS

Excessive deviations from these values indicate abnor-
mal conditions.

Function Typical Value
Pull-In Line Level @ 2175 Hz -31 dBm
Drop-Out Line Level @ 2175 Hz -51 dBm

PTT Turn-On Time
PTT Turn-Off Time
Prefilter Switch Time

Less than 100 Milliseconds
Less than 100 Milliseconds
375 Milliseconds

Gated AGC Threshold -45 dBm
" Line AGC Threshold -18 dBm
Prefilter Frequency 2160 Hz
Vibrasponder Frequency 2175 Hz

3. MODULE MALFUNCTION LOCATION

TECHNIQUES
Step 1. Inject a 15 millivolt, 2175 Hz audio tone into
pin 9.
Step 2. Measure the dc voltage from pin 13 to ground

as the tone input voltage reaches 15 millivolts, pin 13
should go to ground if the ground does not occur.
Check voltages on transistors Q1 through Q6, Q11, Q12
and Q13.

Step 3. Connect an ac voltmeter across pin 11 and
ground, and a dc voltmeter to pin 13 and ground. With
an accurate 2175 Hz tone injected at pin 9, pin 13 should
go to ground and remain. When pin 13 is at ground the
output level at pin 11 should remain constant at 180
millivolts =3 dB when the input level is slowly varied
from 3 millivolts to 80 millivolts. If this does not occur,
check Q1 through QS5, Q7, Q8, and Q9.

Step 4. Ground the base of the Q16 prefilter switch.
With the ac voltmeter connected to pin 11, inject a
2000 Hz tone into pin 9. As the input level is raised to 40
millivolts =3 dB. The level measured at pin 11 should
reach approximately 3 volts ac and then level off with
proper operation, increasing the signal amplitude at pin
9 to 4 volts ac should cause only a 3 dB increase in the
level at pin 11 from that with 40 millivolt input. If Step 3
was ok and Step 4 did not operate, check Q10.

Step 5. Repeat Steps 1 and 2 with an accurate 2175 Hz
tone. To check the drop-out level, slowly reduce the
signal amplitude at pin 9 until the voltage at pin 13 goes
to the A + level. Measure the ac voltage at pin 9. Extra
attenuation may be required between the audio
oscillator and pin 9, since the dropout level is typically
less than — 60 dBm (1 mV).

FUNCTION
HIGH GUARD TONE
TONE 5 ms
20752

120mS

A FUNCTION COMMAND WAVEFORM

FUNCTION
HIGH GUARD ToNE
TONE B ms
2178 Hr
120 mS

LOW GUARD

TONE 2!

VOICE OCCUR:
THIS TIME

B TRANSMIT COMMAND WAVEFORM

-

CONTINUES UNTIL PT-T
SW IS QELEASED

175 Hz

S DURING

- 2ND AMPLIFIER

GUARD TONE DECODER MODULES

 MODELS TLN2443A, 50A

FUNCTION

® Converts 2175 Hz guard tone signal to line PTT
signal.

e Amplifies and distributes received function tones to
other function decoders.

* Provides security against remote control chassis fals-
ing from function tone signals outside predetermined
time frame.

¢ Turns transmitter off at end of PTT.

® Transmitter channel element ground provided with

TILN2450A Module

. (A guard tone relay control sta-

tion does not include this circuitry on any other

module.)

3RD AMPLIFIER REED DRIVER "I "
T VIBRASPONDER" REED 4TH AMPLIFIER 5TH AMPLIFIER
1ST AMPLIFIER
PASSES 2175 Hz GUARD
' TONE. REMOVED FROM RT RS
- CIRCUIT BY 16 DURING _——
START ToNE s ) PRE-FILTER R rone winoow VoK P A+
TO PASS FUNCTION TONE. R{3 R{7 GROUND
INPuT 2160 Hz R4 cs ce 10K 10K
220K "t R9 R{O Ri2 SWITCH Fi
R4 Q4 it i it passes onLy izl 3 0SCILLATOR
10k L, Tee mosss |, . ozz2 ! 33K 022 680K ms g Q no Q4 o [rze GROUND
R2 §  Toos S oy | pee N %2 | o 680ks M9570 sy $680 MOSTO |1sgy & $s8k Q Q22
A : | MI%a (e 0.95v 5.5V 2178 HZ gy ciz | osey M9570 M9567 R92
c 1 R9t & 68K 22K N} el - . 14 Q.86 4 R3¢ p—A—< 6 SW A+
Tooar 22 01 0.2v 0.4v ‘ozzl R b.3v A L 1.5K L 1K It
W' 47 rS — ] A4 i Ria  _LE8 o Ri6 Ri8 0.22 w26 01308 ape 5B o 18v) ass
= a
100K K 0.22 | 680 _Jooss o 270K 470 > b E“ jm oo 3330 33k
LIN - - ——d = = = _—
GRoUND © 17 >— = = - = = = = GuarD ToNe, oy 5% 1y = = A4 = = = = TRANSMITTER
FUNCTION TONES = = A s—————<2 OSCILLATOR
= — Q5 GAIN CONITROL
GUARD TONE | GROUND
AGC e FILTERED A+
GATED AGC DETECTOR AGC ISOLATOR ATTENUATOR LINE AGC ODETECTOR ?:;:: (MODEL TLN2450A ONLY}
AV PROVIDES DRIVE TO Q9 DURING REED
Q7 AND 08 VARY DRIVE TO 09 TO HIGH LEVEL GUARD TONE AND QUENCH
MAINTAIN LOW LEVEL GUARD TONE FUNCTION TONES TO PREVENT
1 AMPLITUDE CONSTANT. | QVERDRIVING “VIBRASPONDER™ GUARD D
14 R4d cR2 Lr cun
= ’ e —_— T
068 47K _J— Q40 FUNCTION TONE PRESENT
Q7 Rez  HIC4T Ra3 M95 T4 DURING 2 375 mS
M95T71 82k Ty R oy e v WNDOW PERIOD
N AT4 Eg 2.9V f R4S sampLE N « FUNCTION
- = = v ~
o Ao P > TONE H1
reo  |#tiv f2K
1K
R32 $ R44 R4S R47  auCR3
12K 3 2.2k $3%0 3.3k
CR14 - =
* A+
GUARD TONE DETECTOR DC ISOLATOR PUSH-TO-TALK SWITCH REED QUENCHING BOOTSTRAP
CRI7 CIRCUIT
LINE Be . Q13 ON DURING GUARD TONE GUARD TONE:
DISABLE A A AND FUNCTION TONE TO PROVIDE v FUNCTION LOW DURING P-T-T
o I v nss A er 810
001 cis c20 < o J 100 = B fo—b> 16 LINE PT-T
= c22 TUANS ON TO PROVIDS s
I 068 _|.068 (14.4v) o A " S ( Res <3¢ RAPID XMTR TORN-G3er
= = Q43 1”Zd FIv 33K et Q4 AT END OF LOW LEVEL, [+TL.Y LOCAL
Qi rss  H[cat M9570( ¢2./v 1.0 M9570 |ov [\ovare Tone L PB———<13 rpaNSMIT DEFEAT /
A 12.6v — MI5T1 T T ov oev) TONE WNDOW INCREASINS GAIN o¢
P [3v) 1 L p (0.83V) CR7 1 ov OF 05 8Y 30 dB DURING LOW LINE DISABLE
— = LEVEL GUARD TONE. (REMOVES
‘R:': 12.1v CRi6 ov A\ ov R22 DIVIDING ACTION},
(11.9v) RS9 64 RS
x 2K 47K A
RS54
2270
CcRS B - - -
b B
+
R49 R52 A1
33 LS.SK PRE-FILTER 1 DECODER BIAS A+
L SWITCH v SWITCH DRIVER OURING 2375 mS
JLcn4 = Fu.‘&s:sn cris | %“9 wnon s
R Qie oz 128 R70 N <5 DECODER BiAS
e 1%
33 M9570 = M9570 » 2.2K SWITCH
o CRe ) i
0.71v Y ;".‘.' Re3 i 0.75V, OFF DURING FUNCTION TONE WINISOW TG
OFF DURING FUNCTION TONE Lo e N ENABLE FUNCTION TONE DETECTOSAS,
WINDOW TO REMOVE 22k 22K v
PRE- FILTER FROM INPUT ov
CIRCUIT
A RE0 R62 RE6 RET
47K 68K 68K 47K
I Model Complement
5 Modet Module Reed (2175 Hz) Application
FUNCTION TONE WINDOW GENERATOR -- WHEN Q13 TURNS O, TLN2443A TRN5307A TLNG67098BH Remote control base
Q16 AND Q17 TURN OFF FOR=375 mS AS DETERMINED BY €23, and repeater stations
R61.R62. RE3, AND RE5, (016, Q17 TURN ON IMMEDIATELY AFTEHR
LOSSOF P-T-T TLN2450A TRN5319A TLN67098H Guard tone relay
GUARD TONE DETECTOR INVERTER ACTIVITY CHECKER ACTIVITY AMPLIFIER control stations.
INHIBIT
TURNS OFF FOLLOWS Q21 ON ANR OFF TO ¥
Q18 DURING TURN ON 019 AND CHARGE
018 acrivity ON FOR EACH POSITIVE usLF
CYCLE 0F TONE SIGNALS FILTERED _13,3v ReS 13,6V
oy M9570 Q19 L R86 At 28 10 2 A
0FF WHEN GUAD ANG FonCTION Tone o3| M9570 < ez Loty
ACTIVITY 1S DETECTED 10 ENABLE GATED 03y 6.2V 68K A\'OQUF
AGC AND FUNCTION TONE DE TC -~
¢z a2t €27 e -  Grouno START g eonseeiiases,
TURN QFF 2 T T AND U1SA, 3 & —t 2:87v It A <}
BLE GATE