VOICE PROTECTION MODULES

MODEL TLN5976B
MODEL TLNS5780B (PROPER CODE)
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parts list

TLN5976B Voice Protection Module

TLN5780B Voice Protection Moduie w/Proper Code Detect

PL-5432-E

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
capacitors, fixed; uF:
unless otherwise stated:

Cc1 23-82601A25 100 +150-10%; 20 V
C3 23-865136 15 +£20%;25 V
C4 23-82783B14 1.0 £10%; 15V
C5 21-83596E01 .001 +£10%; 500 V
C6 23-82783B27 10 £10%; 25 V
C7,8 21-82372C01 0.1 +80-20%;25 V
Cc9 21-82428B34 600 pF +10%; 500 V
Cc10, 11 21-82372C01 0.1 +80-20% 25V
C12 23-82783B14 1.0 £10%; 15V
C13 21-82133G01 10 +5%;500 V
C14 21-83596E01 .001 +10%; 500 V
C15 23-82783B27 10 +£10%; 25 V
C16 8-82905G03 .047 +£10%;50 V
Cc17 23-82783B14 1.0 £10%; 15V
Cc18 21-82372C01 0.1 +80-20%; 25 V
C19, 20 21-82428B57 .0033 +10%; 200 V
c21 21-84426B49 1500 pF +5%; 500 V
c22 21-84426B18 130 pF +5%; 500 V
ca3 21-84426B49 1500 pF +5%; 500 V
C24 21-84426B44 180 pF +5%; 500 V
C25 thru 28 21-82372C01 0.1 +80-20%;25 V
C29 21-84426B18 130 pF +5%; 500 V
C30 21-847065 500 pF; 25 V
diode: (see note)
CR2 48-82256C15 Zener; 5.1V
CR3, 7 48-82139G01 germanium
CR4,5,6 48-83654H01 silicon
transistor: (see note)
Q1,2 48-869642 NPN; type M9642
Q3,4 48-869660 FET, type M9660
Q5 48-86748 NPN; type M9648
resistor, fixed: =5%; 1/4 W:
unless otherwise stated
R1 6-11009C01 10
R2 6-11009C31 180
R3, 4 6-11009C89 47k
R5, 6 6-11009C73 10k
R7 6-11009C89 47k
R8, 9 6-11009C87 39k
R10, 11 6-11009C73 10k
R12 6-11009C25 100
R13 6-11009D06 220k
R14 6-11009C73 10k
R15 6-11009C87 39k
R16 6-11009D06 220k
R17 6-11009C73 10k
R18, 19 6-11009C97 100k
R20 6-11009D22 1 meg
R21 6-11009C25 100
R22 6-11009C87 38k
R23 6-11009C92 62k
R24 6-11109C81 22k
R25, 26 6-11009C65 4.7k
R27, 28 6-11009C79 18k
R29 6-11009C89 47k
R30 6-11009D22 1 meg
R31 6-11009C89 47k
R32, 33 6-11009C93 68k
R34 6-11009C73 10k
R35 6-11009D12 390k
R36 6-11009008 270k
R37, 38 6-11009D04 180k
R39 6-11009D02 150k
R40 6-1110D05 200k
R41 18-83083G26 var. 50k
R42 6-124C73 10k
R43 6-124C59 2.7k
R44 6-124C73 10k
R45 6-124D22 1 meg
R46 6-124C89 47k
R47, 48 6-124D22 1 meg
R49 6-124D06 220k
R50, R51 6-11009C89 4.7k
R52, 101 6-11009C73 10k
integrated circuit: (see note)
Ut 51-84561675 type M2121
U2 51-83629M 15 type M2126
us 51-845611.75 type M2121
U4 51-84768F31 type SC76831
us 51-82884L.05 type CD4011
us, 7 51-82884L.13 type CD4013 (TLN5780A only)
us 51-82884L.19 type 4024 (TLLN5780A only)
us 51-82884L18 type 4030 (TLN5780A only)
u10, 11 51-82884L19 type 4024 (TLN5780A only)
ut2 51-82884L.06 type CD4023 (TLN5780A only)
mechanical parts
1-80766D42 CIRCUIT BOARD ASSEMBLY, includes:
39-10184A10 CONTACT, chain-form; 4 used
9-83697M01 RECEPTACLE, board mounting;

43-865080

24 used
BUSHING, threaded; 2 used

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
3-8022 SCREW, machine: 4-40 x 1/4”; 2 used
4-7683 WASHER, lock: #4 int.; 2 used
9-82071K02 SOCKET, multi-contact
15-83061L02 HOUSING, receptacle
43-82721C01 BUSHING, snap
45-83914G01 GUIDE, card; 2 used
64-83363L01 PANEL

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

be ordered by Motorola part numbers.
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VOICE PROTECTION MODULES

MODEL TLN5976B
MODEL TLN5780B (PROPER CODE)

FUNCTIONAL DESCRIPTION
GENERAL

Voice coding is performed by sending microphone audio into a Continuously Variable Slope Delta Modulator (CVSD)
which converts it into a digital waveform. This digitized audio is then clocked at a 12 kHz rate into an en-
coder/decoder hybrid which “scrambles”’ it via an internally programmed algorithm. The resulting digital waveform
occupies a bandwidth from 10 to 6000 Hz. This signal modulates the transmitter channel element directly via the code
processor module. Coded data from the receiver is ‘‘unscrambled”” into clear voice via an inverse operation.

RECEIVE MODE

In the receive mode, pin 10 of the encoder/decoder hybrid (TRN6777A) is high, and pin 2 of the CVSD is low.
Reclocked scrambled data is applied to pin 9 of the hybrid via module pin 19 (Reclocked Data). Decoded digital audio
is routed from pin 15 of the hybrid to pin 4 of the CVSD (U4). The CVSD output at pin 13 of U4 (TP3) varies from
400 mV P-P (no modulation) to approximately 6.0 volts P-P (full modulation). This amplitude varying digital signal is
filtered by integrator network (R27, R28, and C16), and filter network U1. This filtered signal is amplified and gated
by Q3 to module pin 2. Q3 turns on only when a data detect input is present on pin 13. For TLN5780B models, a data
detect input and a proper code detect input is required to gate Q3.

TRANSMIT MODE

In the transmit mode, hybrid pin 10 is low,*hybrid pin 13 is high, and pin 2 of U4 is high. MIC audio is applied to pin 3
of the module and gated through Q4 to amplifier U3A. Once amplified the audio is sent to comparator U3B, where it
is compared with the integrated output of the CVSD. The comparator output is a digital signal with a bit length depen-
dent upon the amount of error between the CVSD output and the MIC audio input. The polarity and length of this bit
controls the voltage on C17, which in turn controls the amplitude of the voltage fed back to the comparator. Using
this type of feedback, the CVSD provides amplitude variations that correspond to the audio input. The output of the
comparator is routed to the CVSD where it is reclocked, and routed via pin 1 to pin 17 of the hybrid for encoding. This
encoded signal is routed from hybrid pin 14 to level shifter Q1, and then via pin 22 to the exciter where it directly
modulates the transmitter channel element.

68P81035E56-E
(Sheet 3 of 3)
5/30/85- UP

EOM

An EOM (End of Message Signal) consists of a 6 kHz square wave generated in the hybrid. The EOM signal is routed
from pin 14 of the hybrid to module pin 22 (via level shifter Q1), when line PTT or local PTT is released. The duration
of the EOM is determined by the delay provided by delayed keyed A +, which keeps the station on the air for approx-
imately 150 msec after PTT is released.

/
CODE INSERTION

When the code inserter (C1) plug is placed in receptacle J1, a ground (C1 ground) is produced at module pin 23, and
upon activation of the code inserter C1 data is routed to the code processor module (via module pin 24) to be re-
clocked. After the C1 data is reclocked, it returns to the voice protection module on pin 19 which is directly connected
to pin 9 of the hybrid. The WE (Write Enable) input on pin 4 of the hybrid pulses low during code insertion, and a
digital signal is applied to pin 8 of the hybrid. After the code is loaded into the hybrid, a decoded digital tone followed
by an EOM signal is routed from pin 15 of the hybrid to the CVSD, filtered by U1, and gated to pin 2 (Decoder Audio
Out) by Q3. This tone is audible in the local speaker of the station, and on the 600 ohm line. The particular code load-
ed into the hybrid is retained as long as power is supplied to the station. If a power interrupt of less than 15 seconds oc-
curs, the code storage capacitor (C3) prevents the hybrid from losing the programmed code.

PROPER CODE DETECTOR (MODEL TLN5780B ONLY)

The proper code detector samples the frequency content of the decoded audio (pin 15 of the encode/decode hybrid) to
determine if the digital signal present is decoded audio or decoded noise (present if not programmed for the code being
transmitted to the station). If the pin 15 output is not decoded audio, a proper code detect input is not applied to USA,
and unwanted decoded noise is not gated to pin 2 (Decoded Audio Out).

Counter U8 triggers when the decoded frequency at pin 15 of the hybrid is 1.1 kHz or less. Counter U11 triggers if the
decoded frequency is greater than 5.2 kHz. The two counter outputs at pin 9 of U12 and pin 6 of U12 are gated by U9.
The output of U9 pin 11 is used to clock in the signal on the D input (U6 pin 9). The D input is data detect, therefore,
the proper code detector will have an output only if there has previously been a data detect. The output (U6 pin 12) is
fed to USA pin 2 and used with the data detect input to enable audio gate Q3 coupling audio to pin 2 of the module.
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FUNCTIONAL DESCRIPTION

GENERAL

The code processor module performs transmit and receive functions required to interface the voice coding cir-
cuitry to the radio. Received data is put into sync with the station’s internal clock prior to decoding or retransmis-
sion. Data to be transmitted, in addition to being’ relocked, it also low pass filtered to prevent excessive modula-
tion splatter.

RECEIVE MODE

Data received from the radio discriminator, enters the module on pin 2 and is gated to two separate limiters via
gate UIB. Gate U1B is enabled when the antenna switch signal (derived from pin 22) is high, indicating that the
station is in the receive mode. The data limiter is a ‘“‘hard”’ limiter that slices about the dc average of the input
signal. This limited signal is routed to the code detect module via pin 14, and is also applied to flip-flop U10A,
where it is put in sync with the station decoding clock (reclocked). This reclocked data is routed to the voice pro-
tection module, via pin 20, where it is decoded into clear voice. The hysteresis limiter is a lower gain circuit which
requires a higher input level to block limiting. This lower gain prevents noise riding on the coded signal from be-
ing interpreted as data transitions. The limiter output is routed to the code detect module via pin 17 of this
module.

In a repeater (RT) application, the reclocked data is applied to level shifter Q4 and the data splatter filter through
gate U13B. Gate U13B is enabled by a high output from U4D. This requires a low output from U12D (indicating
that the line or local mic is not keying the station) and a low output from the end-of-message control gate USB.
This low condition will exist as long as the logic has not been commanded to send an end-of-message signal.

After passing through the low pass splatter filter, the reclocked data is applied to amplifier Q5 and gated through
U1D to the modulator. Gate U1D is enabled when (1) DVP indicating coded transmission in an encoder/decoder
station applies a low, to gate USA pin 1 or (2) either the data detect signal or the end-of-message signal is a high.
In this case, for repeater (RT) usage, gate U3D applies a low to USA pin 2, also causing USA pin 3 to be high.
Gate U5A also applies the high to transistor Q6 which supplies a switched low to prevent a PL tone from being
applied to the modulator at the same time as code.

TRANSMIT MODE

An encode/decode type station supplies coded data for transmission to gate U13A via pin 21. Gate U13A is
enabled when DVP is high which occurs for line or local keying in the coded mode. As in the clear mode, line or
local keying takes priority over repeater operation.

The OR function provided by gate U12D provides transmit control and switching for coded mode operation. In
stations having internal voice coding, the DVP control function (developed on the DVP control module) will be
low for coded operation. For line or local keying of the station, the antenna switch signal (pin 22) will also go
low, causing a high output at U12D and a low output at U14, the DVP and DVP supervisory signals.

For transparent type stations (those which send and accept coded signals on the wire line inputs) one additional
input and one additional output are used. Module pin 3 receives coded data from the line driver module which is
gated through UlA to the data and hystersis limiters. The gating function operates at the limiter inputs so that the
limiters receive the receiver input (pin 2) when the station is not keyed, and the line input (pin 3) when the station
is keyed. This is accomplished by using the antenna switch signal to.control gates U1A and U1B. Once the line
data has passed the data limiter, it is relocked in flip-flop U10A and passed on to pin 5 for transmission in the
same manner as data during repeater operation. Received data in a transparent station will be limited, reclocked,
and splatter filtered as though it were about to be repeated but instead will be passed out to pin 6 of the code
processor and sent to the line driver input.

EOM

The remaining circuitry on the module provides control of the end-of-message (EOM) signal sent at the end of
every coded transmission. An encode/decode type station provides the EOM signal input from the voice protec-
tion module at pin 21 which is gated through U13A for as long as the transmitter remains on the air after PTT is
released (approx. 150 msec).

The transparent type station begins to transmit the EOM signals as soon as a positive going pulse occurs at pin 13
(this is an indication from the code detector that the EOM signal from the encoding source has been detected).
Monostable U6A provides a short pulse to the second monostable U6B, which then times for approximately 150

msec and controls two other functions. The Q output of U6B provides a negative pulse of 150 msec to gate U5B.
The resulting high from USB enables gate U13C and allows the clock/2 EOM (6 kHz) signal to pass on to the
modulator via pin 5. The Q output of U6B provides a 150 msec positive pulse which through U3C and U3B,
holds the line data gate U1C open so that the clock/2 EOM signal is routed to the line driver.

A repeater station transmits an EOM signal through the entire transmitter turn-off cycle. Since the repeater may
be set up to transmit several seconds of drop out delay, the code processor in this cases latches into an EOM sen-
ding mode. If the station has been repeating (indicated by a low at pin 4 of the module) the EOM set pulse from
U6A pin 7 provides a set pulse to U7A via U4B causing a low on the Q output of U7A. This low holds gates
U13C and U1D enabled routing the EOM signal to the transmitter.

EOM reset circuitry has been incorporated so that the repeater may be reaccessed during the dropout cycle. This
circuitry receives an indication on pin 24 (high to low transition) when the receiver has a new signal input. This
transition causes a high to low transition at USC triggering monostable U11B to reset EOM latch U7A via U12C
and U14C. Resetting the EOM latch shuts off the EOM gate U13C and removes the clock lock signal (pin 8). Ex-
changes through the repeater may occur rapidly enough that quieting indicate (pin 24) is unable to make any tran-
sition, but will stay low throughout. In this case, the 400 msec monostable U9A provides a low to high transition
after EOM has been detected. If USC-8 is still high (indicating quieting) the edge from the time out of U9A pro-
vides a reset to the EOM latch, and the new message may commence.

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

TLN5973A Code Processor Module

PL-5433-C

C5 thru 8
c9

[e1¢]
Cll
cl12
Cl4, 15
Cl6
Cc17,18
C18
Ccl19
Cc20
cz1

CR1,2
CR3,4,5

Q1 thru 6

R1 thru 4
R5,6

R7

R8

R9

R10

R1l

R12
R13,14
R15,16,17
R18

R19

R20

R21

R22

R23

R24
R25,26
R27,28
R29
R30, 31

R32
R33
R34
R35
R36
R37
R38,39
R40
R41
R42,43
R44
R45
R46
R47

R48
R50
R51
R52
R53
R54
R55

R56
R57
R58
R59
R60

R61
R62

R66

23-82783B13
23-84538G04
8-82905G23

23-82783B08
23-84538G04
23-82783B08
23-84538G04
23-82783B08
23-84538G04
23-82783B08
23-84538G04

21-82428B12
23-84538G04
8-83813H09

48-84616A01
48-83654H01

48-869642

6-124C97
6-124A83
6-124A73
6-124C97
6-124B09

6-124D02

6-124A45
6-124A65
6-124C97
6-124A73
6-124A93

6-124A96

6-124B22
6-124C73
6-124C97
6-124C177
6-124C89
6-124A93
6-124D06
6-124A81
6-124D06
6-124A73

6-124C97
6-124C73
6-124C89
6-124C73
6-124C95
6-124C97
6-124A73
6-124A81
6-124C73
6-124C89
6-124A61
6-124A71
6-124A73
6-124A93
6-124A73

6-124A65
6-124C97
6-124C89
6-124C65
6-124A96

6-124A85
6-124A99
6-124A73
6-124A41
6-124D02

6-124A87

6-124C89

6-124A53

CAPACITORS, fixed:uF; unless
otherwise stated

15 £15%; 25 V

15 £10%; 20 V

.02 £10%; 100 V

1.0 £10%; 35V

15 £20%; 20 V

1.0 +10%; 35V

15 #20%; 20 V

1.0 £10%; 35 V

15 *20%; 20 V

1.0 £10%; 35 V

15 £20%; 20 V

NOT USED

.01 470-30%; 100 V

15 £20%; 20 V

. 033 £10%;;50 V
DIODES: (SEE NOTE 1)
hot-carrier

silicon

TRANSISTORS: (SEE NOTE 1)
NPN; type M9642

RESISTORS, fixed: 10%; 1/4 W
unless otherwise stated

100k

27k 5%

10k #5%

100k

300k +5%

150k

680 *5%

4, Tk 5%

100k
10k +5%
2?& ig;/:}(SEE NOTE 2)
1.0 meg *5%

10k

100k

15k

47k

68k 5%

220k

22k

220k

10k +5%

100k

10k

47k

10k

82k

100k

10k *5%

22k

10k +5%

47k

3.3k *5%

8.2k £5%

10k 5%

68k £5%; (SE& NOTE 3)
10k +5%; (SEE NOTE 3)

4. Tk 5%
100k

47k

4. 7k

91k 5%
NOT USED
33k

lZOk} (SEE NOTE 3)
10k +5%

470 +5%

150k

NOT USED

39k +5%

NOT USED

47k

NOT USED
1500 +5%

REFERENCE MOTOROLA
symMmBoL PART NO. DESCRIPTION

INTEGRATED CIRCUITS: (SEE
NOTE)

U1l 51-82884L14 type 4016

U2 51.82884L75 type M2121

U3,4 51-828841.04 type CD4001

uUs 51-828841.05 type CD4011

Ué 51-82884153 type MC14538

u7 51~-828841.13 type 4013

Us 51-82884L05 type 4011

U9 51-82884L53 type MC14538

Ulo 51.82884L13 type 4013

Ull 51-82884L53 type MC14538

ulz 51-828841.04 type CD4001

U13 51-828841.14 type CD4016

Ul4 51-828841.02 type CD4049

ulis 1-80793B98 Hybrid Splatter Filter

MECHANICAL PARTS

1-80795B22

3-8022

4-7683

CIRCUIT BOARD ASSEMBLY
includes:

RECEPTACLE, board mounting

24 used

BUSHING, threaded; 2 used
SCREW, machine: 4-40 x 1/4";
2 used
WASHER, lock; #4 int.; 2 used

NOTES:

1, For optimum performance, diodes, transistors, and in-
tegrated circuits must be ordered by Motorola part numbers.

2. R18 consists of both resistors in VHF models; only 68k is
used in UHF mbodels.

3, R47 and R55 consists of 2 resistors; factory selects pro-
per arrangement,

REVISIONS 68P81035E63-C
DIAG. BOARD AND REF.
ISSUE SUFFIX NO. | SYMBOL CHANGE ~ LOCATION
TLN5973A-1 C13 DELETED Q5 CIRCUIT

23-84538G04, 15 uF.
REPLACED WITH
JUMPER

R49

.63 |[IDELETED 6-124C97,

100k

R56

FROM 6-124C81, 22k
TO 6-124A73. 10k

FROM 6-124A51, 1.2k
TO 6-124A41, 470

FROM 6-124C81, 22k
TO 6-124A65, 4.7k

FROM 6-124A68, 6.2k
TO 6-124A93, 68k and
6-124A73, 10k IN
PARALLEL




COUNTER RESET
U1 PIN{1

888 KHZ Ut PIN{O

Q2 OUTPUT U1 PIN7

24 KHZ U1 PIN2 | ‘ 1 ] n 1] |
17 ?
{
LR
UBPIN3 [ | | | |
(¢ J((
UB PINTS | | 2 | [ 4 |
BISTABLE RESET | | | | | l7
U3 PIN48&10 ¥ —{f
{L
77
CLOCK U4 PIN1 - — I L
CLOCK U4 PIN2 4
1 (c I
B
"DIVIDE BY"SCHEME_ CHASE TIL: DIVIDE BY 37 EXACTLY (2.0 KHZ)
CASEI: DIVIDE BY 36 {12.333 KHZ) CASEI : DIVIDE BY 38 (11.684 KRZ) NO DATA EDGE
' s ' ' 1 CLK U4 PIN 4 !
CLOCK U4 PIN1 | | | | CLOCK U4 PIN2 I [ | |
o 0 [}
1 1 [
RESET U3 PING ﬂ ]-L N o RESET U3 PING _ﬂ N M o RESET U3 PIN 4 _ﬂ N N o
1 DATA EDGE 1
AT, U9 PINS82 DATA EDGES [
DATA EDGE Il o U9 PIN285 Il o U9 PINS,2 o
BISTABLE OUTPUT U3 PIN13 1 1 BISTABLE OUTPUT 1 BISTABLE OUTPUT §
0 U3 PINI3 [ U3 PINI3 0
BISTABLE OUTPUT U3 PIN{ ' BISTABLE OUTPUT | [ ! BISTABLE OUTPUT !
0 U3 PIN( 0 U3 PINt 0
BISTABLE OUTPUT U3 PIN2 1 BISTABLE OUTPUT 1 BISTABLE OUTPUT {
o U3 PIN2 l_.l o U3 PIN2 o
SET PULSE OCCURS DURING''STATE SET PULSE OCCURS DURING"" STATE NO SET PULSE OCCURS DURING"I" STATE
OF CLOCK OF CLOCK OF CLOCK OR CLOCK

FUNCTIONAL DESCRIPTION
GENERAL

The code detect module contains a clock and three detector circuits. The clock is capable of tracKing with an incoming
coded signal within a certain lock range. This prevents possible errors due to differences in clock frequencies between
transmitting and receiving units.

Two of the detector circuits are used to determine if the incoming signal is coded or clear. The transition detector out-
put is in the “‘active’” state on a coded signal, in the ““off”’ state on noise, and in an indeterminant state on clear audio
signals. The 6 kHz detector is in the active state on noise and coded signals, and off on clear audio signals. These
detector outputs are gated together so that the data detector output (pins 19 and 5) will be active only on coded signals.

The third detector circuit operates when the 6 kHz end-of-message (EOM) signal is received. This signal is used to
rapidly deactivate the data detector in a manner similar to the reverse burst in PL systems.

CLOCK CIRCUITRY (See Figure 1)

The clock reference is a 1.776 MHz crystal controlled oscillator conSisting of U7B, U7C and Y. The oscillator output
is divided by U4B to produce the 888 kHz hi-speed clock reference which is applied to counter Ul. The counter out-
puts are applied to gates U2A, U2B, U2C, and U5B which control the division rate.

Limited discriminator data enters the module on pin 22. An edge generator circuit (U7, U15, Ul2, U9) generates a
pulse (1.1 usec) on every transition of the limited data. These edges are compared with CLK and CLK at U9B and U9A
respectively. If the edge occurs during the positive portion of the CLK, U3B is set and the counter control gates limit
the count to 36 which when divided by 2 (U4A) gives 12.333 kHz. If the edge occurs during the positive portion of
CLK, U3A is set and the counter counts to 38 which when divided by U4A gives 11.684 kHz. If no edge occurs during
CLK or CLK, the counter counts to 37 which when divided by 2 is exactly 12 kHz. The counter is reset every half cycle
of the clock, so that the frequency can be increased or decreased slightly in order to track with the data that appears on
the discriminator. In this manner, the clock ‘“locks’’ to the data which is necessary due to differences in clock frequen-
cies between transmitting and receiving units. Once the clock has achieved lock, the discriminator data can bereliably
reclocked in the center of the bit and remove any erroneous information produced by phase shifts.

n DIVIDE BY 36 I'I DIVIDE BY 37 n
6 1 2 3 4 5 30 31 32 33 34 35 36 37 1

1 s IO s NN ms NS ey INNSUPPES oy ISR s IS

BISTABLE OUTPUTS PROVIDE DIVIDE BY 36 BISTABLE OUTPUTS PROVIDE DIVIDE BY 38

CEPS-23333-0

Figurel. Clock Recovery Timing

BISTABLE OUTPUTS PROVIDE DIVIDE BY 37

NOTE
In the following paragraphs, certain component references are preceded by an asterisk (*).
These items are located on the TLN5783A Auxiliary Board.

TRANSITION DETECTOR

The transition detector utilizes the fact that the 12 kHz clock locks to data in such a way that every transition of
limited data lines up with the negative edge of clock. A pulse window with a duration of 13.5 usec is generated on the
positive edge of clock. These pulse windows and the edges (discussed in the clock section) are applied to the D and C
inputs of U14A respectively. On a strong RF signal modulated with code, the logic state of the D input at the time the
C input goes high is a constant (provided the clock is locked). Therefore, the Q output of U14A which drives the reset
of counter U11B via U10D, remains high during a strong code modulated RF signal. This allows counter U11B to
count the reference #1 clock (2.75 msec) to the preselected count which produces a low on the output of U13D to reset
the counter via flip-flop U14B and U10D. In this way, the status of U14A pin 1 can be checked after each count. The
timing of events is such that when U13D pin 11 switches low, U10D pin 11 doesn’t go low until U14B pin 13 goes high.
This assures that *U1 pin 5 has been established prior to being clocked at pin 2. Thus again, on a strong RF signal,
*U1A pin 2 is always clocked to a high which prevents counter *U15A from counting ref. #3 clock pulses (88 msec) by
holding the reset (pin 7) high. This forces *U15A pin 6 low and *U15A pin 2 high. This point is brought back to the
main board at ULSA pin 13 to supply half the information necessary for a data detect output.

As the RF signal gets weaker, the limited data edges are no longer aligned with the negative transition of the clock as
well as on the strong RF signal. The additional noise causes the output of flip-flop U14A (pin 1) to alternate between
high and low. When there are enough pulses present at pin 1, counter U11B is not able to reach its preselected count
before the reset appears at pin 15. This means that when flip-flop *U1A gets a positive going clock pulse at pin 3, the
D input (pin 5) will be high which forces the reset on counter *U15A pin 7 low. This enables the counter to count ref.
#3 clock pulses and after a count of 8, the Q3 output (pin 6) goes high. This high is inverted and applied to *U15A pin
2 which results in module pin 19 going low (via U15C and U10C) to indicate code is not being received.

6 kHz DETECTOR

Since the 6 kHz detector circuitry from *U7C pin 10 to U15B pin 12 is very similar to the transition detector circuitry
(described previously), the discussion will be concentrated on the front end of the 6 kHz detector (U5, Ul6, U12, Ull
on the auxiliary board). The hysteresis limiter input (module pin 24) is reclocked at *US5A pin 5 with the 12 kHz clock.
The output of the flip-flop (*USA pin 1) is applied to the D input (pin 7) of the 4-bit shift register *U16. Information is
shifted through at a clock rate of 24 kHz (*U16A pin 9). If the limited signal is coded, the frequency content is such
that there is a predominate alternating bit pattern seen at the outputs of the shift register. The exclusive OR gates
(*U12) provide high going outputs which toggle the output (*U11C pin 10) when all three inputs are in a high state.
The frequency of occurrance of these low going pulses is enough to keep counter *U14A from counting the ref. #1
clock pulses. This results in a logic high at pin 12 of U15B on the main board.

If the limited signal is clear audio, the frequency content is much lower than that of data and when clocked through
shift register *U16A, long strings of zero’s or one’s are seen at the outputs of the shift register. This assures that at
least one of the exclusive OR gates is in the off state and prevents any change at *U11 pin 10. This allows the counter
UI14A to count up which will result in a logic low at U15C pin 12, providing a low at pin 19 of the module to indicate
the received signal is clear audio.

END OF MESSAGE (EOM) DETECTOR (See Figure 2)

At the end of every coded transmission, a burst of 6 kHz tone (EOM signal) is sent to rapidly shut down the data
detector to a low state, similar to the way reverse burst is used in PL systems. The EOM detector is located on the aux-
iliary board and consists of U13, U7A, U5B, and Ull. Reclocked hysteresis limited data from U5A is presented to
*U13A pin 1 where the frequency content is sampled. Ref. #2 (44 msec) provides a sample window period in which the
number of positive transitions are counted. If the count exceeds 160 (which only happens on a burst of 6 kHz), USB
pin 12 goes high when the ref. #2 pulse clocks flip-flop U5B. The detect time is between 15-44 msec on a strong RF
signal. The output of the EOM detector is used to gate 12 kHz clock into the clock inputs of counters *U14A and
*U15A instead of ref. #3 (88 msec clock). This provides a rapid switch to the standby condition (transition detect in a
low state and the 6 kHz detect in a high state).

RESET U13 PIN7813

1 2 3 q 5 6 7 8 15 16 17 23 24 31 32 151 152 159 _ 160
RECLOCKED EOM
U13 PINY (6KHZ) \{J L_l L“J |._|

Q3 QUTPUT U13 PINE8&10

COUNTER ENABLE

GOES LOW AFTER 10 NEGATIVE

U13 PIN2 le— TRansiTIONS AT U3 PIN1O
(LOCKS COUNTERS UNTIL NEXT RESET PULSE)
I 26 MS —|
) . s . . | 2ND HALF OF U13 CHANGES STATE ON NEGATIVE TRANSITION AT PIN 10
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NOTE2
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NOTES!
1. EOM DETECTOR WILL DETECT IF THE NUMBER CEPS-23335-A

CLOCK U3 PIN1
Q6 U3PING

REFw1 U2 PIN1
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Figure2. EOM Detector Timing
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cLock 23 | !
Lock - S . !
l
D ool !
i l
7} B i !
R16 888 KHZ | .
220 H1-SPEED 1 i
L B6KHZ
CLT{CK ! DETECTOR |
! I
PULSE WINDOW I |
|
Ue  asf i reF 1 E !
5o | (2,75MSEC
%2 e | !
vz a1 tto- —
N2 7 aol— ! 6]
R |
L E R18 : )
E£DGE GENERATOR Z 20K : TRANS }
14J{ 15 = @ oET ‘
L - RESET .
9.6V siion ) |
TRANSI i
3 9 3 [ 1 DETECTOR ! N
i Vs uts B e Rgl T : 1
73 NOTE 2
e L N S (N K R N i i it @ ,,,,,,,,, J
ut2 h
9 12 Q 1
9.6Ve—2iD 0 EDGE PULSES GENERATED X
S ON EACH LIMITED DATA  DGE |
TRANSITION (SEE
© TIMING DIAGRAM) PULSE L N h
-4~ 1
A 1312 |
!
e o us !
CODED SIGNAL — WITH ENOUGH
L1M DATA 22 NQISE, THE TRANSITION DETECTOR ]
R17 DOROPS OUT T ! TOGGLES ON CODED
220K 1 SIGNALS TO KEEP
L | DETECTOR 1 CODED MODE
= - __2
9.6V 1 : :—
TRANS L
@D s—*oer T i
R8 | ! Qs
o . X M9642
RCVR UNSQ 7 & U al s
P 5 | Jusa P 3 U702
Ky ; ! 3.8V UN SG 82K %—Rll
| R at
9.6V 8 1256 ! ® 9.6v ! 9.6v 50 AL =
! =
i lm ! !
3 I
«O1UF t
GND IT-ISUF 1 | I
= ' |
o | %ma
W : 7K cR2
[T S——— [ J )

PL DETECT 10

17

EEPS-23326-8

NOTES:

1. UNLESS SPECIFIED OTHERWISE, ALL RESISTOR VALUES ARE IN
OHMS AND CAPACITOR VALUES ARE IN MICROFARADS.

2. THIS MODULE CONSISTS OF A TLN5G74A MAIN BOARD AND A

TLN5783A AUX BOARD. CIRCUITRY WITHIN THE DASHED LINES

1S LOCATED ON THE AUX BOARD.

CONNECTIONS BETWEEN THE TWO BOARDS ARE MADE ON A

12-CONDUCTOR FLAT CABLE. THESE CONNECTIONS ARE

INDICATED A5 FOLLOWS: o @) o
WAVEFORM TEST POINTS ARE INDICATED AS FOLLOWS: ﬁ

-

MAIN BOARD IC DATA

IC REF SUPPLY VOLTAGE | GROUND (VSS)
SYMBOL TYPE DESCRIPTION (VDD) PIN NO, PIN NO.
u CD4040 | 12BIT BINARY COUNTER 16 ]
u2 MC14025 | TRIPLE 3—INPUT NOR 14 7
U3,us U8 |MC14013 | DUALDF-F u 7
012, U14
us MC14002 | DUAL 4—INPUT NOR it 7
us MC14001 | QUAD 2-INPUT NOR 14 7
MC14049 | HEX BUFFER 1 8
w9, L3 MC14011 | QUAD 2-INPUT NAND 1 7
0 74C00 QUAD 2-INPUT NAND i3 7
un MC14520 | DUAL BINARY COUNTER 18 8
uis MC14023 | TRIPLE 3-INPUT NAND 14 7

AUXILIARY BOARD IC DATA

ICREF [SUPPLY VOLTAGE | GROUND (VSS)
symBoL TYPE DESCRIPTION (vOD) PINNO. | PIN NO.
U1,U2, U5, U6 | MC14013 | DUAL D F—F i) 7
s, U4 MC14024 | 7-STAGE RIPPLE COUNTER 14 7
v7,U8 MC14011 | QUAD 2-INPUT NAND 14 7
w MC14001 | QUAD 2-INPUT NOR 14 7
uto MC14049 | HEX BUFFER 1 8
u11 MC14023 | TRIPLE 3-INPUT NAND 14 7
MC14507 | QUAD EXCLUSIVE OR 7
U13,U14,U15 | MC14520 | DUAL BINARY UPCOUNTER | 16 8
ue MC14015 | DUAL 4-BITSHIFT REGISTER 16 8
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REFERENCE
sSymMsoL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN5974A Code Detector Module (Main Board)

PL-5436-B

REFERENCE
sSymBeoL

MOTOROLA
PART NO.

DESCRIPTION

TLN5783A Code Detect Module (Auxiliary Board)

PL-5434-A

CAPACITORS, fixed:

RESISTORS, fixed:

Cl 21-82610C22 20 uF #5%; 200 V
c2 21-82610C44 100 uF *5%; 100 V
C3 23-82783B24 15 uF *10%; 25 V
C4 21-82428Bl12 .01 uF +70-30%; 100 V
DIODE: (SEE NOTE)
CR1,CR2 48-83654H01 silicon
LIGHT EMITTING DIODE: (SEE
NOTE)
DS1 48-88245C08 red
TRANSISTOR: (SEE NOTE)
Q1,2,3 48-869642 NPN; type M9642
RESISTORS: fixed, *10%, 1/4W
unless otherwise stated
R1 6-124B26 1.5 meg *5%
R2 6-124A53 1.5k #5%
R3,4 6-124C89 47k
R5 6-124C25 100
R6 6-124C73 10k
R7 6-124C43 560
R8 6-124C73 10k
R9 6-124C63 3.9k
R10 6-124C53 1, 5k
R11 6-124C73 10k
R12 6-124C95 82k
R13,14,15 6-124C89 47k
R16 thru 20 6-124D06 220k
SWITCH, slide:
S1,2 40-83204B01 dpdt
INTEGRATED CIRCUIT: (SEE
NOTE)
Ul 51-83627M 14 type CD4040
U2 51-82884L17 type CD4025
U3,4 51-828841L13 type CD4013
U5 51-828841.22 type 4002
U6 51-828841.04 type CD4001
uv 51-82884L02 type CD4049
us 51-828841.13 type CD4013
U9 51~-828841L05 type CD4011
Ulo 51-83627TM17 type 74C00
Ull 51-828841L.07 type 14520
uliz 51-828841.13 type CD4013
Uli3 51-828841.05 type CD4011
Ul4 51.82884L13 type CD4013
Ui1s 51-828841.06 | type CD4023
CRYSTAL
Y1 48-83853F03 1,78 MHz
MECHANICAL PARTS
3-8022 SCREW, machine; 4-40 x 1/4';
8 used
4-7683 WASHER, lock: #4 int,; 8 used
55-84413E01 HINGE, stand-off
1-80795B23 PANEL ASSEMBLY includes:
ref, items S1,2
64-833651L01 PANEL
1-80795B24 CIRCUIT BOARD ASSEMBLY
includes:
9-83011H01 RECEPTACLE, board
mounting; 24 used
43-84412E01 SPACER, threaded; 2 used
45-83914G01 GUIDE, card; 2 used
14-84583B02 INSULATOR
NOTE:

For optimum performance, diodes, transistors, and in-
tegrated circuits must be ordered by Motorola part numbers.

R1 thru 6 6-124D06 220k *10%; 1/4 W
INTEGRATED CIRCUITS: (SEE
NOTE)

Ul1,2 51-828841L.13 type CD4013

U3,4 51-82884L19 type 4024

Us,% 51-828841.13 type CD4013

U7,8 51-828841.05 type CD4011

U9 51-828841.04 type CD4001

U10 51-828841.02 type CD4049

Ull 51-82884106 type CD4023

ul12 51-82884L18 type CD4030

U13, 14,15 51.828841L.07 type 14520

Ulé 51-82884L16 type CD4015

MECHANICAL PARTS
30-829061.03 CABLE, flat; 12 conductor
NOTE:

For optimum performance, diodes, transistors, and integrated
circuits must be ordered by Motorola part numbers,




F1 & F1-PL TONE DECODER
MODULES

MODELS TLN4638A F1-PL
____________________________ - TLN4658A F1
N e S T e soereico ey TLN5293A F1 (4F)

MR

T —

H

FUNCTION TONE 1950HZ TONE Fi SELECT BISTABLE LINE CONTROL LOW ENABLES F1 XMTR TLNS5294A F1-PL (4F)
GROUND 1 | AMPLIFIER/ CL| PPER DETECTOR/AMPL MULTIVIBRATOR | PRIORITY GATE cranmeL LT 0V AFTER 1950 He TONE APPLIED TO PIN 14,
| > <> OV UNTIL XMTR UNKEYS, b s Fi
OSCILLATOR
TRANSMITTER —_—— _I s | 5 EneD
°s°"é;'53535 2 IMPORTANT LOCAL -+ 4 2 " BT:EANSMITYER
THIS AREA REPRESENTS —- PT-T 2 004 OSCILLATOR GROUND
CIRCUITRY NOT USED (OR PRESENT} CONTROL 23 NO_T_E ? cR3 |
ON THE TLN529 N5294A
F{4 OSCILLATOR 3 VEI?S/ONSgF rﬁs'magls LOCAL Vi 30 é P it 9.6 vDC
Fio A3 1K K |
SELECT 9.6 VREFERENCE FOR LINE
LINE DRIVER . 4 R2 c3 CR13 R9 N A . A CONTROL PRIORITY GATE
MODULE A4 o 1t Y o > v <
GROUND / T om i = " .8y | Fera £ 5oy ov oy S
R3 " NOTE 2 T 8.8v i 100K
68K spv 1930 oy 27 ov (ov) mzv)  ov (1.2v) I).«
"PL" ENABLE 5 erion a o sy 2 RE (6. 2v) (0.5vi (3 ov 8.4V} L
FUN 1 - 2 - - ) -
‘ Tone paTm > ToNE Wi 14 > 360 10 > ol 22k a2 Ll Q4 (o) ov FUNCTION
X1 M9642 M9 642 Q3 9 N Qs 6 lz7v) . ~ SWITCHED
o0.2v 1 M9643 - LS6 Ria 15 c7 M9567 o2z A0 M9de2 M9491 1o B> °
R1 INPUT 6 ROUND 1> 7] Py CRi €2 RS 004 Re R1O fi2 Tiur ‘oK K Toze ov Toos CRS i £12 APPLIES 8145 55 oev
r } E X 72 (08 PAGING
GROUND 1 >—————:| L o0t 2z cRr2 S8, ho R 0.0 | + Tout GISTABLE ON 12 TONE DECODER
. - (7v) == = _— A+ PRESENT CR12 CONTROL MODULE
TOLINE 4 = I - = = = = = | B wice xura ’ g 8 KEYED A+ TLN4658A F1 Control Keys XMTR on F1.
< ENABLES Q
INPUT | A [i ume conTroc TLN4638A F1-PL Control Keys XMTR on F1 and PL
/ — — — e e i e Qe e e s s | e —_—— e —— —— . ———— ———— —— T .
KEYED A+ 8 cRe B > oearen disables RCVR.
LOCAL XMIT, L < KEYED A+ - - -
oeFEAT 187 AT TLN5293A F1 Control (4-Freq. Provides receive and transmit
IBITS 05/06, WHICH RESULTS . . .
WITCHED 9.6V 9 K MOMENTARY L0SS OF SW. 5.8 10 £1 MULTIVIBRATOR Carrier Squelch Station) notch filters. Frequency selected
s .t ->— > > FUNCTION
A > - > > —p— 20 LANSTE on separate 4-Freq. control
—_— e —— e e o — ALLOWS RESET OF RCVR PERMITS OTHER CONTROL
pELAYED 1o cowon s omsors o — ke G e e module (TLN52924).
KEYED A+ WHICH INHIBITS ALL TONE FUNCTION DISABLES s TOARPLICABLE FUNGTION TONES. TLNS5294A F1-P . . .
DETECTORS DURING 1 TAANSHIT l DISABLES _— s _l 1-PL Control Provides receive and transmit
ca7 . s .
96V DE 11 < -3 su3 LINE (4-Freq. PL Squelch Station) notch filters and PL disables
o o“zz NOTE 2 19 PUSH-TO-TALK RCVR. F lected
®CRY BISTA“BPE' DISABLE 100K CRI - | .. . Frequency selected on
cRT LE MULTIBRATOR e B> 20, PL separate 4-Freq. control module
A+ 12 ¥ BIAS SWITCH 2050HZ TONE F N ey DISABLE CONTROL
Rel — ovonLy whiLE peRMITS OPEH (TLN5292A)
DETECTOR/AMPL 4 R64 A 2050 Hz TONE 1S PRESENT AT 0 MONITOR ;so?n‘;fvcsﬁyfrbwc
AUDIO BEFOR!
LOW QUTPUT (GROUND) SETS OPERATING BIAS TO 2 J 10K 22K PIN 14
LOCAL F{ 13 ALL TONE FUNCTION DETECTORS — F:f() A
R59 PCRIO |
La # > IMPORTANT
€ Jess oy ik % o 10.3v S o7 USED 08 PRESEN') ON THE TLNEZSA
F}‘gﬁg"m 14 STA R T —— 530 l NoTI g 5250 Tooss (5. 5V) (10.2v) ov oV AND TLNAGSBA VERSIONS OF THIS MODULE
oEcoER RSS o A 2.6V, (<|\_m..w 2 % 586
K
EnasLe > sWiTeH L G E— 27K ¢ v 013 Q5
B.IASDE&)I%?' 15 cracurs FROM GUARD Q7 M9642 0.3v| Q14 €35 c36 M9642
TONE DECODER M9642 c34 ”56 3y M9643 L 2oz R63 L
MODULE = +Tio . 68K 022 ov
001 270 RS?
LOCAL XMIT 16 | 3
DEFEAT £ L L L 27K 1
- R T e e e S
EXCITER LO 17 m;:‘r >
RECEIVER : 22 FILTERED MIC HI
TO EXCITER INPUT
U e STl o s
TRANSMIT 2+ oecoven racemer wores
1. QU2 IS REMOVED WHEN MULTI-FREQUENCY AND PAGING
NOTCH FILTER v iy TRANSMITTERS ARE USED.
LINE 19 2. TUNED CIRCUITS CONTAINING L1, (4, L2, AND L3 ARE FACTORY
PUSH -TQ -TALK RECEIVER ADJUSTED TO THE REQUIRED FREQUENCY.
NOTCH FILTER 3 :SZLAf‘IE;CSZg:/:SI::;ti):YZESESAﬂENDN"ALLYHEASURED
R36 d
cir 2
FUNCTION 20 8 R2t i 82K R39 R4S ceo b RESISTOR VALUES AE i OHMS:
ENABLE r" 18K 00“45 560 270K i CAPACITOR VALUES ARE IN MICROFARADS.
= 15 R22 R23 * 0045
ity ¥ 56K /0.3 5.3V 3.4V
"PL DISKBLE ,, soo .| uNNoTcHED . cie R2a 10K R29 L2 NOTE 2 , v €23 p4q o €26 pgg 13 NoTE 2 54 c32 R e Sven Leceno:
CONTROL circurTs (H1) v g4l 82K 19v 15K {Ho» l 1 Q10 N {0K Qi2 ) 15K 4H='.»'r 39K " v Q 7 INPUT STAR T - ciacurr rueony mosT easit Y unoesToon
022 Q9 04 0.22 0.4 BY BEGINNING AT THIS POINT AND FOLLOWING
INPUT M9642 M9642 M9642 | NOTCHED RTV¥ AUDIO SIGNAL FLOW,
22 20 a8 il 27 €19 s Mas: o o7 | ez leo T U omvén wavuie :
MIKE HI 4 M9B42 I It T J¢ . z { It D - THEORY OF OPERATION DATA
1A} i\ L)
6V 0033 0014 001 0-22 10K c24 0033 004 001
ox R26 R30 snevenTs a1 mprLE FRON = s Ra7 e rs0
} SMPLIFIED WITH AECEIV .
P.T-T CONTROL 23 A 220K a3 a3a - ass +|c20 r40 Zi’;’,f, A e op 002 220K as3 ess MAINTENANCE DATA
33K 5.6K 27K 56 Ty 1.2K 33K T
\\ g21 o 15 > L) | 2709F wn - PRIMARY SIGNAL FLOW
24 ELECTRONIC —P>— - SECONDARY SIGNAL FLOW
FILTER
R32 RS2
. 4.7K 4.7K
4 EXCITER
S 7 LINE DRIVER MODULE
i ”% Lo Ra4 4 GROUND
i
H S — +| cat 100
N R ATTENUATES == SD-EEPS - 8254-F
H 2175 Hz GUARD TONE 100 c25
3 A+ t2>————— s A4 SIGNALS 45 08 =S
{ NOTE! (PREVENTS GUARD TONE FROM 047
- B - MODULATING XHTAI
WOF HLL COMPINENTS SHOWN HRE USED FOR " ,
SHOWN FROM SOLDER SIDE ERCH MODULE, REFER 70 SCHEMATIC DIRGRAM - -0 = =

FOR COMPONENT-MOPYLE IDENTIFICATION. A+
OL-DEPS~8256-B

PARTS LIST SHOWN ON BACK
OF THIS PAGE
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parts list

TLN4658A F1 Control Module
TLNA4638A F1 Private-Line Control Module
TLN5283A F1 Control Module

TLN5294A F1 Private-Line Control Module PL-1798-G
REFERENCE  MOTOROLA REFERENCE = MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF +10%;50V R37 6-11009C83 27k
unless otherwise stated: R38 6-11009C19 56
C1 8-82905G07 0.1 R39 6-11009C43 560
c2 21-82187B29 .001; 100V R40 6-11009C51 1.2k
C3 8-82905G07 0. R41 6-124A25 100; 12 W
Cc4 8-84326A14 .006 +2% R42 6-11009C53 1.5k
C5 21-82187B29 .001; 100V R43 6-11009C59 2.7k
Cc6 23-82783B08 1£20%;35V R44 6-11009C73 10k
c7 8-82905G02 022 R45 6-11009D08 270k
c8 21-82187B29 .001; 100V R46 6-124808 270k 5%
c9 8-82905G 11 0.22 R47 6-11009C49 1k
c10 21-82187B29 .001; 100V R48 6-11009C73 10k
C11,12 8-82905G07 0.1 R49 6-11009C77 15k
C13,14 21-82187829 .001; 100V R50 6-11009D06 220k
Cc15 8-82905G 25 .0033 R51 6-11009C85 33k
Cc16 8-82284C01 .001 R52 6-11009C65 4.7k
c17 8-84326A30 .0045 + 1% R53 6-11009C85 33k
Cc18 8-82284C01 .001 R54 6-11009C87 39k
c19 8-82905G 11 0.22 R55 6-11009C83 27k
Cc20 23-865136 15 £20%; 25V R56 6-11009C35 270
c21 23-84669A19 100 + 150-10%; 20 V R57 6-11009C59 2.7k
c22 23-82601A25 100 + 150-10%; 20 V R58 6-11009C53 1.5k
c23 8-82905G07 0.1 R59 6-11009C57 2.2k
C24 21-82187B27 .002; 100V R60, 61 6-11009C73 10k
C25 8-82905G03 047 R62, 63 6-11009C69 6.8k
C26 8-82905G 11 0.22 R64 6-11009C81 22k
c27 8-82905G25 .0033 R65 6-11009C97 100k
c28 8-82284C01 .001 R66 6-11009C81 22k
81233 gggggiég? 88;15 1% note: Replacement diodes and transistors must be ordered by Motorola part
h . number only for optimum performance.
C31 21-82187B22 270 pF; 200V
C32 8-82905G07 0.1
C33 8-84326A13 0056 2%
C34 21-82187B29 .001; 100 V
C35 23-82783B08 1+20%;35V
C36 8-82905G02 .022
C37 8-82905G 11 0.22
C38 23-865136 156 £20%; 25V
semiconductor device, diode (see note)
CR1thru13 48-83654H01 silicon
reactor:
L1thru4 1v80702B11 (factory-adjusted) res. 40 ohms

+ 10%; includes grounding clip

transistor: (see note)

Q1,2 48-869642 NPN; type M9642
Q3 48-869643 PNP; type M9643
Q4 48-869567 NPN; type M9567
Q5 48-869642 NPN; type M9642
Qé 48-869491 NPN; type M9491
Q7,8,9,10,11,

12,13 48-869642 NPN; type M9642
Q14 48-869643 PNP; type M9643
Q15 48-869642 NPN; type M9642

resistor, fixed; = 5%; 1/4 W;
unless otherwise stated:

R1 6-11009C43 560
R2 6-11009C49 1k
R3 6-11009C93 68k
R4 6-11009C83 27k
R5,6 6-11009C81 22k
R7,8 6-11009C57 2.2k
R9 6-11009C49 1k
R10 6-11009C33 220
R11 NOT USED
R12 6-11009C49 1k
R13 6-124A49 1k; 1/2W
R14 6-11009C73 10k
R15 6-11009C49 1k
R16 6-124A49 1k; 112W
R17 6-11009C97 100k
R18 6-11009C59 2.7k
R19 6-11009C63 3.9k
R20 6-11009C57 2.2k
R21 6-11009C79 18k
R22 6-11009C91 56k
R23 6-11009C73 10k
R24 6-11009C95 82k
R25 6-11009C71 8.2k
R26 6-11009C7¢ 18k
R27 6-11009C43 560
R28 6-11009C41 470
R29 6-11009C77 15k
R30 6-11009D06 220k
R31 6-11009C85 33k
R32 6-11009C65 4.7k
R33 6-11009C85 33k
R34 6-11009C67 5.6k
R35 6-11009C73 10k

R36 6-11009C95 82k




FUNCTION TONE PASSES THRU CHANGED TO WHICH ACTIVATES > conESULTING 'FNUS(?TION F2 TONE DECODER MODULES

o
= - eo——) R ECE |VED P RESONANT CKT sl DC VOLTAGE P CORRESPONDING BISTABLE ODEL TLN4665A F2 CONTROL
MODEL TLN4667A F2-R2 MUTE CONTROL
OUND ; TURNS ON WITH 1850 Hz TONE INPUT,
- A on e T TOSI N THE 0% MODEL TLN1248A C2-R2 CONTROL
. i PPLIED (VIA PIN 20],
GRouND ¢ L ephanEL Frow T cocAL TRANSIT < PINIB  PIN 28
(XMIT) SWITCH ON THE STATION
! L= ORI (MODEL TLN1253A PAGING CONTROL
et [:’Lmn\' F1POS GO 15 HOUTED 0UT ON DETECTOR/AMPL. BISTABLE MULTIVIBRATOR
H PIN 10 TO THE FI/F1="PL" TONI
i F2 CHANNEL ELEMENT { ©® DECODER TO SERVE 45 THE £1 Fi P> 10 LOCAL F4 (GROUND} OUTPUT SHO WN ON SHEET 2)
F2 CHANNEL ELEMENT 4 GROUND INPUT. BLU < 20 P-T-T CONTROL
"PL" ENABLE H FILTERED WHEN ST /smérsz St
“ F2POS., THE GROU/
i saoie @ FI CHANNEL ELEMENT ; START A+ s s TAsLE F2 i: 'v:? > 4 gaIALC;gE E%_EMENT GROUND
1 ELEMENT 6 TRANSMIT FREO. RED oy TO EXCITER
FI CHATEL ELEM R2 MUTE ' FX&‘;I:?["‘EJ?NE 1850HZ Y CR14 Re . 7.8V) 6V
RZ MUTE 7 ; ] CLIPPER " et M9570 Raer 4K v ov) CRS ~ . Lt
§ SWITCHED 9.6V | g = (7v) Q2 8.6V ov s bt g ENABLE
SWITCHED 9.6V 8 £ 0069 . <;\ (7Y L2.Z P 0
o > p—0Z M957{ (’l d Q3 T LOW LEVEL (GROUND) OUTPUT
s ; t RI4 18K P, =4 _‘_0‘3 ZRE R _.C4 Mose? |00 TO “PL” ENABLE RECEIVER
! 1K o =
Locat. Fi s A c2 -9V (7.85V. T 10K K .022 ov a 2 CHANNEL ELEMENT
LocaL £t 10 | ’ N GROUND INPUT
; ; R FROM F1 TONE DECODER —— MUST BE PRESENT TO ENABLE
FUNCTION TONE HI 11 | FUNCTION TONE HI : Mg;YO sy 0.22 R2 icnz EO‘ - ors F2 SELECT BISTABLE Q2/03
| ] RI2 y R
A+ 2 ' A+ ' 5 RIS c8 88K . = R3 & 8 SWITCHED
g € c FUNCTION TONE ) -l < ——— wiTe FUNCTION
FUNCTION ENABLE 13 FUNCTION ENABLE 1 H T (HI) INPUT " Ll 2.7K 0
] %60 022 o1s5v R4 RS SECOND RECEIVER CONTROLS
“PL" TONE INHIBIT 14 L, "PL" TONE INHIBIT 14 é oA c7 R13 220 4.5k AcomPL D WHEN A IS I 22 R 2
@E?;;g"’"‘@ r ¢ (ALL) :E)O‘ 27K CRa '2“21 3 FILTERED COMPONENT UNKEYED, WHICH REMOVES SCE%Q‘_NRDOES":%EF:\E/ER tee DISCRIMINATOR T - —— .
RY OSCILLATOR 15 Ty o K A+ L THE SW. 9.6 V R16 3 ' L Gl i ;
0 = PROVIDED BUT NOT 3.3K 3-3K (NOTE 3) T ‘ g i
oso SEEVER o 16 p A = = = COMPONENTS OUTSIDE USED IN THE e | T N4665 . cmm -l L
o '\, ' : DASHED BOXES USED TLNI2484 MODEL. RI7 (ore 3) e 23 Line Cever Lonbild. . . TROnF2 '
R2 OSCILLATOR 4 4 ) Hi o % - ;i o T - BT
1 I 25K 25K : - - - T 1
W N ' i WITH ALL MODELS PROVIDED ON THE SQuELCH cever | 24 R2 COMMON TLN4667AF2-R2Mute 1. 1850 Hz Function Tone
- 376 mS LOW LEVEL (GROUND) 5A 8 e e e s
A INPUT FROM F1 TONE DECODER BL. MUST BE PRESENT TO ENABLE THE THREE I::m:ggTA MODELS l R2 COﬁtrQl L : i KeySXMTR on F i
' st TONE DETECTOR/AMPL. STAGES. L 21 squesch . - = 0 Sihaeiiy o i ) one .
19 <> e i . L
pot-1 CONTROL 20 FUNCTION 4 e —_ - — — - — — — L
S ” P-T—T CONTROL 2 ENABLE i S S— ' -
24 Q@g P:?&%“*M W pre— LOW LEVEL (GROUND) OUTPUT
= s g sasE MUTES RCVA 2 (06/07 BISTABLE “ON')_
22 - . HIGH LEVEL OUTPUT REMOVES
MITTER COLLECTOR MUTE FUNCTION TO RCVR R2 e
- (@LL) N 2 aan . : fasror DFF': t ; - 850 HZF!I
TRANSISTOR DETAIL R2 . . ol ¢
4 Bty [R2_unMuTE) {SEEIOTE2) GROUND INPUT FROM F1/F1~"PL" TONE DECODER — WHEN Y : . . g 3
24 & = i, e N e ey vy (2 oNuTE] F1 1S SELECTED (AND JU1 INSERTED), THE LOW LEVEL INPUT O e ade D Keys XM - R? o .
B, S - D e [ ¢ =l Y v oo o R . ; 2 1750HzFunction T -
S Ay H s —Y o o o ‘K {> 6 CHANNEL ELEMENT . selects,Fl"Re,,ccingm =
Ema 1.8K . s e
" TLN4665A oL o . a1 > 26v 2D o!21V_yciLTERED R30 022 . 3.1650HzFunction Tone
o - 330K . o e
F2 oo, MoDULE  SHOWN FROM SOLDER SIDE swsis T — = © +J_C9 a+ ascomouers - selects FOReceive Osc.
TLnaseTa SHOWN FROM SOLDER SIDE oL-DEPs- 9018~ ¢ s 1750HZ TONE A = T ov RECEIVE
- E ’ ov 82V
CONTROL MODULE DETECTOR /AMPL. ~ R45 0.531) 15 Ff OSCILLATOR
= Q44
= v SEE v U,
sz R2 MUTE BISTABLE p 5K M9567
NOTE 2 r R46 GROUND OUTPUT TO RCVR
Ow, YE 127 MULTIVIBRATOR %ﬂm:gg-,:sg)_ g; I $crio $3.3K OV EamaLE #1 RECEIVE
o = " 560 TURNS ON WITH 1750 Hz INPUT, MUTE CONTROL™ | _—’{ i 05 CHANNEL Ei‘wm' 16 RECEIVER
GND ) CLOSING 2 R2i 52 CLOSURE OR GND INPUT MODULE
> oo IR 560 ¢4z Frow i s ITH 01 I $rae ~ OSCILLATOR GROUND MODEL COMPLEMENT
= BISTABLE Q6/G7 17 R34 [ $33K
S iy ore f - o A - -
— ] operaTION 022 7K 3v L - Board ~ Version
L, 1750HZ o — - — TLN128¢ TLN4048A '
TJeto f fzey 22k 39 ov — -
T 12,3V, B JI1253A
o 4 o077 . 2.58Y. 26 () Q.73v) Q7 TLNI1253A
GROUND » Q5 M9571 T3V M9570 - -
22K l M9570 112.3v) ov
NNEL 3,9v
ELEMENT GROUND (NOTE 3} ci fee 13y cra ¢
004 221 R23 R24 =:c5 R28 R29 FeRo
2,43K K A 0.2 4.7K 560 0.22
F2 CHANNEL ELEMENT - = = =
- _ A\
"PL" ENABLE
o LEGEND.
F4 CHANNEL ELEME!
£ ERED
“—TA: TURNS ON WHEN START - cincurr Teory most easiLy unpeastoop
R2Z MUTE T 8Y BEGINNING AT THIS POINT AND FOLLOWING
GOUND ON THIS RESET SIGNAL FLOW.
SWITCHED 9.6V LVE TURNS OFF Q9/Q10. O
V - THEORY OF OPERATION DATA
! a RECEIVE R2
SWITCH
LOCAL F1 1650HZ TONE MAINTENANCE DATA
DETECTOR/AMPL R2 INMUTE BISTABLE
FUNCTION TONE HI v CLOSING $3 MUTIVIBRATOR decat
APPLIES GND TO ’No 22 wP . riaRY SIGNAL FLOW
" aisTAaLE 09/010 ‘ g2y CRI3 RECEIVE
;g:;AorCrgva Ra4T {D-??!ll,/} hfo'// e B> {7 F2 OSCILLATOR —P>— - seconoary sionat FLow
FUNCTION ENABLE » S P
2 [FEC P2 A v 1.5K Q12
"PL® TONE INHIBIT 14 so s3 SEE NOTE 2 GROUND ON THIS RESET LINE ] R48 M9567 GROUND OUTPUT TO RCVR
;-—O. A YEL R40 TURNS OFF a6/a7 LR 33K ov TOENABLE F2 RECEIVE 0SC. NOTES:
aTOR L L L ELEMENT
R1 OSCILLATOR + MULTIVIB 1. UNLESS OTHERWISE NOTED, ALL RESISTOR
- R39 560 7”’:["5&”;1”;;{/;?”{;: RSO ’ VALUES ARE IN OHMS AND CAPACITOR
RECEIVER ). Q%%Rﬂx&x b: SWITCH/JUMPER TABLE 560 8 LAgW FVHDM F2XM/7:WIT~JU2 w 1.8K VALUES ARE IN MICROFARADS.
OSCILLATOR GROUND S | r2contRoL F2-R2 MUTE CONTROL C2-R2 CONTROL 8RN I, R43 Juz 2 REFER TO SWITCH/JUMPER TABLE FOR
R2 OSCILLATOR - e s eur 0‘.‘22 O 4.7K IN AND OUT FUNCTIONAL DESCRIPTION.
2 (NOT USED) R2MUTE REC. F1 R37 Q 3. RESISTORS R17,R18,R21, AND R33 ARE
i 3 (NOY USED) R2UNMUTE REC FZ 1650HZ L o REMOVED (N MODEL RXB SERIES STATIONS
st o {NOT USED} ™ W 3 > oV sy (SEE NOTE 2) HAVING C303AA OPTION,
PERMITS AN F1 XMIT COM— |  PERMITS AN F1 XMIT COM— _icte 12,6V 2.2K (13.4v) ov)
o MAND TO MUTE RCVR R2. MAND TO ENABLE THE F1 R33 9 ‘30685 0.68Y (12.3v} - o g}'(v
Fi WHEN JU1 IS OUT, THE RECEIVE OSC. AND DISABLE Bl a R38 4
20, B 1750 Hz TONE COMMAND F2 RECEIVE OSC. SIMUL— > Q8 2,2K d{/ 13V Q40 PAR TS LIST SHO WN ON BA CK
P-T-T CONTROL 20; i MUST BE GENERATED TO TANEOUSLY. WHEN JU1 IS 18K M9570 12.3
MUTE RCVR R2. OUT, THE 1750 Hz TONE {NOTE 3) Q9 ¢ v M8570 68P81016E39-J
o 3 3 z
R2 SQUELCH 21! %%%g%% COMMAND MUST BE GENER - ci7 R34 3.9v M9574 R4 R42 c20 ov
H RS ATED TO ENABLE THE F1 «
: RECEIVE 0SC 001 22 R35 R36 13.1v ::Ci f 47K 560 0.22 (Sheet 1 of 2)
R2 DISCRIMINATOR /! 'ﬁ TRANSISTOR W2 NOT USED) ] IN i IN 2,43k i1k 0.2
Nt BT s con | ez con- : L L 4 7/15/83- PHI
R2 LINE LEVEL s o RZ WHEN JUZ IS OUT, THE RECEIVE OSC. AND DISABLE = = = = = TLN4667A & TLN1248A TLN1248A ONLY
— - 1650 Hz TONE COMMAND THE F1 RECEIVE OSC.
R2 COMMON R & MUST BE GENERATED TO SIMULTANEOUSLY. WHEN
S mmmxwﬁi‘:m’“ 4 UNMUTE RCVR R2. U2 1S OUT, THE 1650 Hz J ONLY
&::’-vr; TONE COMMAND MUST BE
e, GRN GENERATED TO ENABLE THE FILTERED
i F2 RECEIVE OSC. A+ EEPS-9022-G
TLNI24BA SHOWN FROM SOLDER SIDE oL-ogrs-1500-¢

C2-R2 CONTROL MODULE

F2 TONE DECODER MODULES



parts list

F2 TONE DECODER MODULE FeNtaoh . CRaR2

TLN1253A Paging
MODEL TLN1253A PAGING CONTROL TiNdgsA 2
TLN4667A F2-R2 Mute '
PL-1796-C
REFERENCE MOTOROLA REFERENCE  MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF + 10%; 50 V: 1-80702B25 PANEL ASSY., incl. ref. part S1(Mode!
unless otherwise stated TLN1253A)
C1 8-84326A15 0069 +2% 1-80703B19 PANEL ASSY., incl. ref. parts $1,S2 and S3
Cc2 21-82187B29 .001; 100V (Model TLN1248A)
C3 23-82783B08 1 £20%;35V 45-83914G01 GUIDE, card; 2 req’d.
C4 8-82905G02 .022 46-84703E01 SHROUD
gg ?825(1)2-(152?9 :(2); 100V note: For optimum performance, diodes, transistors, and integrated circuits must
" : be ordered b .
c7 21.82187B29 001: 100V e ordered by Motorola part numbers
Cc8 8-82905G 11 0.22
RED 03¢] 23-865136 15 £20%;25V
C10 8-84326A16 0077 £2%
= e c11 21-82187B29 .001;100V
o C12thru 15 8-82905G 11 0.22
, g% C16 8-84326A17 .00865 + 2%
Y o c17 21-82187B29  .001;100V
FUNCTION GROUND ) : C18thru21  882905G11 0.22
v G
L;Z)vaE/gné 25;5:0/;2 . CHANNEL 4 ggi semiconductor device, diode: (see note)
. . . LOW LEVEL (GROUND) ELEMENT GROUND " CR1thru 14 48-82392B03 silicon
Received 1850 Hz Function Tone keys transmitter on F1 2 Pe OUTRUT INHIBITS -
. . “PL"TONE ENCODER ik . .
and disables ‘“‘PL’’ encoder (allows transmitter to 1850HZ TONE TO PREVENT . coil assembly, inductor:
. . P ’s TRANSMITTING F2 CHANNEL ELEMENT L1thru3 1-80702B11 1H; incl. ground clip
transmit without a “‘PL’’ code). DETECTOR/AMPL o ez phidih
CRi P - \ ~ cRe ~ O . "PLY ENABLE transistor: (see note)
o ~ ~ ? 4 1% 14 1% 44 "PLT INHIBIT Q1 48-869570 NPN; type M9570
PAGING BISTABLE NOTE 2 ‘ Q2 48-869571 PNP; type M9571
’;HOOV’DESDR’VE GRN ~ MULTIVIBRATOR n MorE2 LOCAL F4 TO FI TONE Q3 48-869567 NPN; type M9567
© IO' s1 BLU 1z e 42% DECODER MODULE Q4,5 48-869570 NPN; type M9570
; P-T-T CONTROL ; Q6 48-869571 PNP; type M9571
LOW LEVEL (GROUND} INPUT 3
FILTERED FUNCTION R7 R0 ~ FOR LOGAL £ YING O Nom‘- SWITCHED 5.6v é Q7,8 48-869570 NPN; type M9570
A TONE 17 4 (OUTPUT NOT USED) ) H Q9 48-869571 NPN; type M9571
AMPLIFIER/ ov K K Q10 48-869570 NPN; type M9570
CLIPPER (7.6V) Q3 Q11,12 48-869567 NPN; type M9567
R 22 M9570 MI567 |4 51 cRS - LocaL Fi
1 - 4<C1 (7v) Q2 s.6v ov (ov) i 5 "PLT ENABLE o % resistor, fixed: = 5%; 1/4 W:
TA R T m M9571 &z (0.741) (> FUNCTION TONE Hi y - unless otherwise stated
S Ri2 18K 2.6V c3 RS R9 cal Les ‘ . R1 6-11009C79 18k
68K 590 (7.65v) +T 10K KE T ov Mo at ' - R2 6-11009C57 2.2k
Ris  C8 R2 ckz oot - G 2 CHANNEL ELEMENT o R3 6-5652 27k 112W
FUNCTION TONE Al " : . R4 6-11009C33 220
() inpuT M >--’~:‘_560 =k J_ 2.2k - FUNCTION ENABLE é}é:ﬂ% R5 6-11009C53 15k
o = L s e - R6 6-11009C49 1k
004 2.7k = 8 SWITCHED 9.6V PL" CODE INHIBIT st R7 6-6229 1k; 1/2W
<> RS 6-11009C73 10k
= FILTERED R4 RS SWITCHED +9.6 V MUST BE INPUT MUST BE PRESENT i ! 4\ o- R9 6-11009C49 1k
At 220 15K REMOVED TO REVERT 02/03 TO TO ENABLE Q2/03 | R10 6-6229 1k; 12 W
THE “OFF” CONDITION. THIS BISTABLE (FROM F1 TONE . ‘%E% R11 6-11009C09 22
FUNCTION = S /EN TRANSMITTER (£1) r SECOND RECEIVER CONTROLS DECODER MODULE) h R12 6-11009C93 68k
ENABLE G FUNCTION ENABLE IS A 375 mS DURATION LOW LEVEL L R13 6-11009C83 27k
(GROUND), WHICH IS REQUIRED TQ SET BIAS ON Q1. 22 R2 DISCRIMINATOR R14 6-11009C49 1k
SECOND RECEIVER CONTROLS Ri6 Ri8 R15 6-11009C43 560
A+ 12 R20 ) FILTERED ARE PROVIDED EJT NOT USED 3.3k 3.3k R16 6-11009C61 3.3k
10 J— A+ R17 18-83083G03 var: 25k
+] co 17 o R18 6-11009C61 3.3k
5 ' 2|5K Z;E 23 R2 LINE LEVEL P=T=T CONTROL 20 R19 18-83083G03 var: 25k
1 SQUELCH LRE L R20 6-11009C01 10
- 24 Rz COMMON R2 saueLeH R21 6129667 22k
R2 DISCRIMINAT BASE R22 6-84444A07 221 £1%
OR [y
GND 24 R2 SQUELCH E"ITTER—'—W COLLECTOR ; R23 6-84444A09 243 £1%
l l_ ] R24 611009C49 1k
L R2 LINE LEVEL TRANSISTOR DETAIL R25 6-11009C57 2.2k
o 7 (ALL)
EEPS - 17038-B ik : e i — ‘ . R26, 27 6-11009C43 560
R2 COMMON - - X : \ ) ‘ TNIZE3R . a7 . R28 6-11009C65 4.7k
‘ T : G ORI ML sz 5§ , R29 6-11009G43 560
—_— y — R30 6-11009D10 330k
LEGEND: . - R31 6-11009C65 4.7k
o R32 6-11009C61 3.3k
= CIRCUIT THEORY MOST EASILY UNDERSTOOD o - - R33 6-11009C79 18k
START BY BEGINNING AT THIS POINT AND FOLLOWING FROM SOLDER SIDE R34 6-84444A07 291 £ 1%
SIGNAL FLOW. R35 6-84444A08 221k £ 1%
R36 6-11009C49 1k
. = THEORY OF OPERATION DATA R37, 38 6-11009C57 2.2k
| R39, 40 6-11009C43 560
R41 6-11009C65 4.7k
- R42 6-11009C43 560
' MAINTENANCE DATA R43 611009065 47Kk
R44 6-11009D10 330k
+ _ ) R45 6-6038 1.5k; 1/2W
= PRIMARY SIGNAL FLOW R46 6-11009C61 33K
WHENEVER THIS MODULE IS USED, A XMIT “PL" LEAD R47 6-6038 1.5k; 112W
—9—. = SECONDARY SIGNAL FLOW MUST BE ADDED FROM THE TRANSMITTER INTERCONNECT R48 6-11009C861 3.3k
BOARD TO THE “PL” ENCODER. REFER TO THE TRANSAITTER
INTERCONNECT BOARD DIAGRAM FOR SPECIFIC CONNECTION POINTS. switch, slide:
68P81016E39-J s 40-83204B01 spdt
S2,3 40-83468E01 dpst
(Sheet 2 of 2) . P

non-referenced items

7/15/83-PHI

1-80729B37 PANEL ASSY., inc!. ref. parts S1, 52 & S3
(Model TLN4667A)
1-80728B43 PANEL ASSY., incl. ref. part 1 (Model

TLN4665A)




DVP CONTROL MODULE
MODEL TLN5972A

CODE SELECT MODULE
MODEL TLN5978A

ROUTED THRU

e, T e, e B
< < . > R
! o CODE SELECT BISTABLE !
I CR4 Ju3 |
FUNCTION TONE I = g RoTe s :mmmmmﬂmmw
CODE 1 ~
AMPLIFIER/CLIPPER | 1750 HZ TONE R14 R1S | ¥ Skt 476 CODE 2
R3 | AMPL/DETECTOR 360 0% 560 RL8 , L X o cooe
e | 1750HZ Q2 i< Pl 0
' M3G 42 — > > Q4 :
I L1 2.2K
> G . i® R 931 M3568 ! FUNCTION
FUNCTION Ju1 Ry GL > —p T yoK » M96.43 Xy |
TONE HI NOTE 2 560 4.7 * “7 ! % ;:€;n77 Lcs R16 R17 c7 !
CR1 & ' IV NSV IS L 0:22 Y47k T560 o.22 : TLNS5972A DVP Control Module -- converts control
I . . = = = . . .
= mf 2ok ' = I tones to a switched output used to set the station in the
= gr2 Juz2 = . ] | IMPORTANT
b Rote % . , 1\ conronenrs wrmin miss coded or clear mode.
PRESENT
v ! o CODE RESET BISTABLE UGN THE TUNGITOA vERSION
: CRS o JU4, | oFmswoouLE --1150 Hz selects the coded mode
' = NOTE 2 ! --1050 Hz selects the clear mode
: 1650 HZ TONE sRr24 $R2S :
T T 560 c9 560 R28 . . e
: 165002 05 AMPL/DE EC DR 0 1(22 447K : TOTESI‘;LESSSPECIFIEDOTHERWOSE ALL RESISTOR VALUES TLN5978A COde SeleCt MOdUIe - ln addltlon to the
! L M9642 RZEK > a7 ! ' ARE IN OHNS AND CAPACITOR VALUES ARE N functions provided by the TLNS5972A version, this
2. | - . . .
R6 FILT A+ [RLS ue o [:'19 68 | 2. JUMPERS JU1—JUS, JU7 AND JUB ARE NORMALLY IN. module prov1des code selection capablhty as follows:
A+ 12 A ’ ' —» 1BK MS6 43\ 47 X SOME OF THESE JUMPERS MAY BE REMOVED FOR
27 '-]-cz l cep 12:2 ! cio R2§ R27 c11 | SPECIAL APPLICATIONS.
oo T 00! ! R20 R21  $R23 To-22 jarx fseo .z X --1750 Hz selects code 1
GND 1 > = = \ 1K 242K 221 = =+ = | 1 de 2
= LOW ENABLES ALL | = | --1650 Hz selects code
AMPL/DETECTOR STAGES X !
FUNCTION j .
ENABLE A _: LEcEND
THEQORY NOTE
T/R F4 4 bl % —9 Jus? >
Jusg NOTE 2
CRY ] |
T/RF3 7 “ T | T o3 MODE SELECT BISTABLE
|
Juis : ot l U2 CRS @ LOW O T3 LINE SEVS
pn Deo o | W 1150 HZ TONE » THE STATION IN THE CODED
T/R F1 18 >————6<= 20— 5—?~é ; l AMPL/DETECTOR | lrss R36 MODE - 4 HIGH ENABLES
3 5
TR F2 9 TR0 odWls, 4 { & s oo rRaag 200 G 80 Rae . 24 DVP CONTROL
Lodus 15007 Qs Rga 202K 0.22 47K
> , Lcre M36 42 P—rAA Qlo
JUMPERS ALLOW PRE-SELECTING R29 L e 0178 2. 2K Qg o N 9568
e ooty srotions. I & neeas |\ I JnoTe 2
lcia  gRr37 R38 c1s
FREQ | MODE | JUMPER STATUS R30 R31 °R33 To.22 4.7k $s60 I.uaz ALL BISTABLES ARE
F1 CODED | JU16 (N — JUl4 OUT il K 2.43K 221 o L + O COMPLEMENTARY TYPE
CLEAR JU16 OUT — JUM4 IN = (E.G.) WHEN SET, BOTH STAGES
F2 CODED JU13 IN - JU15 QUT = ARE ON — WHEN RESET BOTH
CLEAR | JUI30UT —Ju15 N - STAGES ARE OFF.
F3 CODED JU11iN - JU10 OUT
CLEAR | JUTT OUT —JuT0IN MODE RESET BISTABLE
F4 CODED JU9 IN — Ju12 OUT 050 Z TONE CR7 Ju7
CLEAR | JUg OUT— Ju12IN 1050 H B ¥ Sl S— - .
AMPL/DETECTOR NOTE 2 DEPS-23325-A
IF MODE IS TO BE SELECTED VIA FUNCTION 2R 45 R46
TONE FOR ONE OR MORE FREQUENCIES, b3
REMOVE BOTH JUMPERS ASSOCIATED WITH 560 cCi7 560 R49 )
THE FREQUENCY. (.E.) REMOVING JU13 1050HZ "
AND JU15 ALLOWS USING FUNCTION a1l R43 0,22 4.7K
TONES TO SELECT THE MODE FOR F2. ;:Cl 6 2 ; A
L4 S123 | 11964 2 Q12 k Q13
% > al M3643 : ' M9568
6.8K ’ﬁ v S x/ J_
SR47 R48 c19
R41 SR42  SR44 T4.7K 7560 I.uzz
1K 2.43c J221 . 1 L
COMPONENT SIDE * BD-DEPS-23313-0

SOLDER SIDE BD-DEPS-23314-0

SHOWN FROM SOLDER SIDE OL-DEPS-23312-A

PARTS LISTSHOWN ON BACK
68P81035E61-A
2/15/78-UP

DVP CONTROL & CODE SELECT MODULE



y REFERENCE MOTOROLA
evmaoe. | AR NG, DESCRIPTION symBsoL PART NO. PESCRIPTION
PARTS LIST
TLN5972A DVP Control Module
TLN5978A Code Select Module PL-5439-0
. , R34 6-124C57 22k
CAPACITORS, fixed: uF #10%; R35,36 6124043 560
50 V;’unlless otherwise stated R37 6-124C65 4.7k
Cl 23-865137 4.7 £20%; 25‘ V’ R38 6-124C43 560
cz 23-82601425 | 100 +150-10%; 20 V R39 6124065 4. Tk
c3 23-865137 4.7 £20"%; 25 V R40 6-124A69 6.8k 5%
c4 8-84326A16 . 0077 #2% (TLN5978A only) R41 6124449 Ik 457,
Cs,6,7 8-82905G 11 .22 (TLN5978A only) RAZ 6-84444A00 | 2.43k £1%
c8 8-84326A17 | .00865 27 (TLN5978A only) R43 6-124C57 2.2k
Cc9,10,11 8-82905G 11 .22 (TLN'5978A only) R44 6-84444A07 221 %19
Cl2 8-84326A22 L0178 £2% R45,46 6-124C43 560
Cl3,14 8-82905G11 .22 R47 6-124C65 4. 7k
c15 8-82905G02 022 R48 6-124C43 560
Clé6 8-84326H23 L0213 £2% R49 6-124C65 4.7k
Cc17,18 8-82905G 11 .22
Ccl19 8-8295G02 .022 SWITCHES, slide
c20 21-82187B29 | 1000; 100 V S1 thru 4 40-83204B01 | dpat
DIODES: (SEE NOTE)
CR1,2,3 48-83654H01 silicon MECHANICAL PARTS
CR4,5 48-83654H01 s?l?con (TLN5978A only) 1-80702B11 INDUCTOR ASSEMBLY: 2 or 4
CR6 thru 11 | 48-83654H01 silicon used includes:
. reference items L1-14
COILS, variable 42-84315A01 CLIP, grounding
Li,2 24-84200A01 1. 005 uH (TLN5978A only) 3.8022 SCREW, machine: 4-40 x 1/4';
L3,4 24-84200A01 1,005 uH 2 used
4-7683 WASHER, lock #4 int.; 2 used
TRANSISTORS: (SEE NOTE) 45-83914G01 | GUIDE, card; 2 used
Ql 48-869642 NPN; type M9642 1-80795B27 CIRCUIT BOARD ASSEMBLY
Q2 48-869642 NPN; type M9642 (TLN5978A includes:
only) 9-83011H11 RECEPTACLE, board
Q3 48-869643 PNP; type M9643 (TLN5978A mounting; 24 used
only) 43-865080 BUSHING, threaded; 2 used
Q4 48-869568 NPN; type M9568 (TLN5978A 1-80795B28 PANEL ASSEMBLY includes:
only) ref. items S1 thru S4
Qs 48-869642 NPN; type M9642 (TLN5978A
only)
06 48-869643 PNP; type M9643 (TLN5978A NOTE: ) ) )
only) F.or o.ptlmum performance, diodes, transistors, and integrated
o7 48-869568 NPN; type M9568 (TLN5978A circuits must be ordered by Motorola part numbers.
only)
Q8 48-869642 NPN; type M9642
Q9 48-869643 PNP; type M9643
Qlo 48-869568 NPN; type M9568
Q11 48-869642 NPN; type M9642
Q12 48-869643 PNP; type M9643
Q13 48-869568 NPN; type M9568
RESISTORS: fixed; #10%; 1/4 W
unless otherwise stated
R1 6-124C43 560
R2 6-124C83 27k
R3 6-124C93 68k
R4 6-124A09 22 5%
R5 6-124A49 1k +5%
R6 6-124C11 27
R7 6-124C57 2.2k (TLN5978A only)
R8 6-124C57 2,2k
R9 6-124A49 1k 5% (TLN5978A only)
R10 6-124C57 2,2k
R11 6-84444A09 2,43k %1% (TLN5678A only)
R12 6-84444A07 221 £1% (TLN5978A only)
R13 6-124C57 2,2k (TLN5978A only)
R14,15 6-124C43 560 (TLN5978A only)
R16 6-124C65 4. 7Tk (TLN5978A only)
R17 6-124C43 560 (TLN5978A only)
R18 6-124C65 4. 7k (TLN5978A only)
R19 6-124A79 18k #5% (TLN5978A enly)
R20 6-124A49 1k ié% (TLN5978A only)
R21 6-84444A08 2.21k %1% (TLN5978A only)
R22 6-124C57 2.2 (TLN5978A only)
R23 6-84444A07 221 £1% (TLN5978A only)
R24,25 6-124C43 560 (TLN5978A only)
R26 6-124C65 4, 7Tk (TLN5978A only)
R27 6-124C43 560 (TLN5978A only)
R28 6-124C65 "4.7k (TLN5978A only)
R29 6-124A71 8.2k 5%
R30 6-124A49 1k £5%
R31 6-84444A09 2,43k *1%
R32 6-124C57 2.2k
R33 6-84444A07 221 #1%




GND

T4 0SC

SW 8.6V

R4 0SC

TPL" ENABLE

T3 0SC

R3 0SC

R2 0SC

T2 0sc

FUNCTION TONE HI

FUNCTION ENABLE

T1 0sC

TRANSMIT 0SC GND

R1 0SC

LOCAL F1

LOCAL Fe2

+5V

P-T-T CONTROL

20

21

22

23

24

START -

FUNCTION

— TONE
RECEIVED

<>

T

= PASSES THRU =9 CHANGED TO

RESONANT CKT
<>

DC VOLTAGE
LT

WHICH ACTIVATES CORRESPONDING

=P XMIT FLIP—FLOP WITH

S4 N
53 ‘\1\0

SHOWN FROM SOLDER SIDE

SOLDER SIDE BD-DEPS-21337-0
COMPONENT SIDE#: BD-DEPS-21338-0
OL-DEPS-21338-0

PRESENCE OF CLK PULSE
O +5V

P RCVR FLIP-FLOP
(WITH PRESENCE OF CLK PULSE)

+35V +5V

LT

AND ACTIVATES CORRESPONDING

RESULTING [N

» T/R SELECT
GROUNDING FUNCTION

<

INVERTER
R4S SYBR\: Q47
P-T-T CONTROL 23 Q4 cRU3 M9643
‘oK R16 M9643
hebs HIGH PULSE
CR2 < E] +5V WHEN POWER +5v
+5vV 22 > >t _L _L o l:osg IS RE-APPLIED
i £ F4 DETECTOR Y I@ POWER ON T@
451 T-o4 A O INVERTER = RESET % CHANNEL ELEMENT DRIVERS
LOCAL F4 49 A _ _ - Qs Y
Lad EMITTER )
. al, "
CONSTANT AMPLITUDE * ;’D Q REAPPLIED b Q v3A 18 R{ 0SC
CLIPPER AMP r3 _9jf“ Rt B N
. — . ®
<7 T
R W CR6 CR44 = >
L% FUNCTION TONE HI 4 el et | y ¥ A 4 o 44 Tiosc
560 a7 f
Q24
1 RS M 9567
= 220
A+ 42 > Vi Vil CRas p—— 45 XMIT OSC GND
LOGIC LOW PRESENT IMMEDIATELY c3)+ B> N
AFTER MIGH LEVEL GUARD TONE T sy B N~ 3 "PL" ENABLE
~ O = ~ Zl :7 ~ @ §7 @ czi
FUNCTION ENABLE 43 - 3 )-( 10 T2 osc
F{ MODULE FROM ’ v c7J_ v F2 DETECTOR R23 v ’1'
DEGODER MODULE ’°‘I v A {;' P A
T2
= INVERTER & CRe Ref
LOCAL F2_ 20 > Q6 220
(OPTIONAL) +5V M9643 @ @ @ @
F2
Pic o D Qq P R67 Pl 9 R2 OSC
GND 4 1 A+ AND GATE 1850Hz ~ R24 ute R2 u2s ~ | u3®e Q23
= ENABLE ol 0063 270 B B o ces| 220 [, M9567
R25 18K c T c Q .04 =
CR7 ox % Ica T = I osc
R26 004 =
:lecenVEl a)nms a7 > i< o~ = 1 s Q19 COLLECTOR
OPTIONAL
JUMPER JU1 R27 ~| {} N 259 INPUT HIGH WHEN
oo ey T N Ao rone
= Q7 COLLECTOR = -
RECEIVE GATING CONSTANT HIGH J anv L IS DETECTED
OPTION. EN RECEIVER FUNCTION TONE RECEIVER §7 ”( 6
2 = WHEN DETECTED 56 T3 osc
GATING OPTION F3 DETECTOR R3S Y o LATCH CLOCK
NOT USED. 40 =
5 IN\éEgRTER 2 T3
L3 =
R29 wsonzg .0129] " YM9643 ™y CRi6
’ 94K F3 (;) (19 P
4 T ’D o . ’ *D Q @*—4 o R69 Q25 7 R3 0sc
A+ HIGH WITH 4 R36 v uac R3 vac ~ | 3¢ Y
LOSS OF P-T-T. 270 § cro s 1 ca7 R3 M9567
R39 V, c a ¢ 3 _mI o =
oo . Al - il
9.6V INVERTER " B
fUF
7 y
SW 9.6V 3 B ::K ' M%‘saz Y +5v \ \% ¥ CR24
ce8
O E = F4 DETECTOR B ® N ® FiY P 2 14 osc
OV AFTER R46 N
AT-TIS = A O o VAN V4 17 FCRIT I\§7
AEMOVED
ral Q44 R“ IN\(/)E{RZTER 4 crio :7 R70
reo  4250HZ .015 M9643 JiN 220
8.2k
5% cs | — @ Po o Q‘ P - 0 a © @f—* 4 R4 0sC
A+ *_»J_?W R47 uiD u2p ~ | Y3°
LEGEND :E" 270 ‘9-" _ —BJ _ @ D
e c Q c Q .04
START - CIACUIT THEORY MOST EASILY UNDEI- = i 0sc
STOOD BY BEGINNING AT THIS POINT =
AND FOLLOWING SIGNAL FLOW. A u4 Uz U3
<
TRANSMIT LATCH CLOCK 7475 7475 7408
= THEORY OF OPERATION DATA CRity T ® T ® _L® EEPS—12482-6
+5V +5v +5v = = =
A crizy Ras nso TRANSMIT LATCH RECEIVER LATCH AND GATE
= MAINTENANCE DATA 3 cs
3 R P >
1 '
4 r 0.33 220 Q HIGH WHEN D IS HIGH WITH Q HIGH WHEN D IS HIGH WITH
+ = PRIMARY SIGNAL FLOW Fi—F4 DETECTORS SIMULTANEOUS CLOCK PULSE. SIMULTANEOUS CLOCK PULSE.

B

= SECONDARY SIGNAL FLOW

REQUIRES FUNCTION ENABLE

{LOW) IN ADDITION TO APPLICABLE
FUNCTION TONE WHICH PREVENTS

FALSE RESPONSE TO RANDOM
FUNCTION TONE SIGNALS.

(SLIGHT TIME LAG

M4 KES SURE CLOCK PULSE

ARRIVES AFTER
APPLICABLE D
INPUT IS HIGH)

~ PRODUCES CLOCK PULSE

RESETS WHEN
FREQUENCY IS CHANGED
OR AFTER LOSS

OF P—T-T (DUE TO

Qr10)

RESETS WHEN FREQ, IS
CHANGED OR PWR REAPPLIED

FOUR FREQUENCY
CONTROL MODULE

MODEL TLNS5292A

FUNCTION

Converts function tones from remote source to ground-
ing functions for transmit and receive channel element
selection.

FUNCTION TABLE

FUNCTION TONE | FREQUENCY SELECTED
1950 Hz F1: TRANSMITTER KEYS ON
FREQUENCY T1. RECEIVER
OPERATES IN STANDBY MODE
ON FREQUENCY R1.

1850 Hz F2: TRANSMITTER KEYS ON
FREQUENCY T2. RECEIVER
OPERATES IN STANDBY MODE
ON FREQUENCY R2.

1350 Hz F3: TRANSMITTER KEYS ON
FREQUENCY T3. RECEIVER
OPERATES IN STANDBY MODE
ON FREQUENCY R3.

1250 Hz F4: TRANSMITTER KEYS ON
FREQUENCY T4. RECEIVER
OPERATES IN STANDBY MODE
ON FREQUENCY R4,

NOTES:

1. RECEIPT OF A NEW FUNCTION TONE RESETS ANY "
SELECTION PREVIOUSLY MADE.

2. RECEIVER REMAINS LATCHED ONTO RESPECTIVE
FREQUENCY UNTIL RESET BY A NEW FREQUENCY
SELECTION. TRANSMITTER FREQUENCY IS RESET
WITH LOSS OF SWITCHED 9.6 V.

3. TRANSMITTER KEYS ONLY MOMENTARILY WHEN
THE FREQUENCY |5 SELECTED.

4. TRANSMITYER REMAINS KEYED DURING A VOICE
TRANSMISSION UNTIL THE PUSH-TO-TALK COM—
MAND IS INTERRUPTED.

LOCAL OPERATION

ALWAYS LINE DISABLE THIS STATION BEFORE
PERFORMING MAINTENANCE TO PREVENT UN—
EXPECTED KEYING OF THE STATION BY
REMOTE CONTROL. ACTUATION OF THE FRE~
QUENCY SELECT SWITCH MOMENTARILY KEYS
THE STAT/ON EVEN WITHOUT OPERATING

THE MICROPHONE PUSH—TO—-TALK SWITCH.

WHEN LOCAL KEYING OF THE STATION IS DESIRED
THE FOLLOWING STEPS ARE NECESSARY.

STEP 1. LINE DISABLE THE STATION.

STEP 2. HOLD THE XMIT SWITCH, ON THE STATION
CONTROL MODULE, TO THE RIGHT.

STEP 3. SELECT THE DESIRED FREQUENCY F1, F2,
F3 OR F4 ON THE MODULE AND ACTUATE SWITCH
MOMENTARILY.

STEP 4. AFTER TESTING ALWAYS RETURN LINE DIS—
ABLE SWITCH TO NORMAL POSITION.

NOTE

THE STATION TRANSMITTER IS NOT “ON—THE-
AIR“ UNTIL STEP 3 1S COMPLETED. THE FRE—
QUENCY SELECT SWITCH MUST BE RELEASED
BEFORE UNKEYING.

PARTS LIST SHOWN ON BACK

68P81022E04-J
5/30/85- UP

FOUR FREQUENCY CONTROL MODULE



parts list

REVISIONS

68P81022E04- H

TLN5292A 4-Frequency Control Module PL-2581-G
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION

capacitor, fixed: uF =20%; 50 V: R42 6-10401A49 1k
unless otherwise stated R43 6-84444A08 221k 1%

Cc1,2 23-865137 47,25V R44 6-11009C57 2.2k

c3 23-865136 15,25 V R45 6-11009C73 10k

C4 21-82187B29 001 +£10%; 100 V R46 6-11009CO1 10

C5 8-84326A14 .0062 +2% R47 6-11009C35 270 +10%

C6 23-868446 47,6 vV R48 6-124C65 4.7k

c7 8-82905G01 .01 £10%; 50 V R49 6-10401C73 270 =10

c8 21-82187B29 .001; 100 V R50 6-11009C89 47k

Cc9 8-84326A15 0069 +2%; 50V R51 6-11009C33 220

Cc10 23-868446 47,6 V R52 6-11009C19 56

c11 21-82187B29 .001 £10%; 100 V R53 6-11009C35 270

c12 8-84326A20 0129 x2% R54, 55 6-11009C25 100

c13 23-868446 47,6 V R56 6-11009C81 22k

C14 23-82783B08 1,35V R57 6-11009C89 47k

C15 21-82187B29 .001 £10%; 100 V R58 6-11009C65 4.7k

Cc16 8-84326A21 015 2% R59, 60 6-11009C73 10k

c17 23-868446 47,6V R61 6-11009C89 47k

C18 8-82906G42 0.33 +10% R62 6-11009C33 220

C19 23-84762H03 10; 20 V R63 6-11009C19 56

Cc20 23-83214C21 6.8, 20V R64 thru 71 6-11009C33 220

C21, 22 8-82905G01 .01 £10% R72 6-124A65 4.7

C23, 24 23-82783B08 1,35V

Cc25 8-82905G01 01 £10% switch, slide:

C26 23-82783B08 1,35V S1thru 4 40-83468E01 spdt

c27 8-82905G01 01 +10%

c28 23-82783B08 1,35V integrated circuit: (see note)

Cc29 8-82905G01 .01 £10% U1, 2 51-84371K25 type 7475

C30 23-865136 15;25 V us3 51-84371K09 type 7408

C31 8-82905G01 0.1 £10%

C32 thru 35 23-83214C23 0.12; 20 V semiconductor device, diode: (see note)

VR1 48-82256C26 Zener

semiconductor device, diode: (see note) :

CR1 48-83654H01  silicon non-referenced items

CR2 48-82466H13 silicon 45-83914G01 GUIDE, card; 2 req’d.

CR3 thru 21 48-83654H01 silicon 64-83931G01 PANEL, screened

42-84315A01 CLIP, grounding

coil, audio freq: 46-84703E01 SHROUD

L1 thru 4 24-84200A01 1.005H 2% note: For optimum performance, diodes, transistors, and integrated circuits must

) be ordered by Motorola part numbers.

transistor: (see note)

Q1,2 48-869642 NPN; type M9642

Q3,4 48-869643 PNP; type M9643

Q5 48-869642 NPN; type M9642

Q6 48-869643 PNP; type M9643

Q7,8 48-869642 NPN; type M9642

Q9 48-869643 PNP; type M9643

Q10, 11 48-869642 NPN; type M9642

Q12 48-869643 PNP; type M9643

Q13 48-869642 NPN; type M9642

Q14 48-869643 PNP; type M9643

Q15, 16 48-869642 NPN; type M9642

Q17 48-869643 PNP; type M9643

Q18 48-869642 NPN; type M9642

Q19 48-869643 PNP; type M9643

Q20 thru 27 48-869567 NPN; type M8567
resistor, fixed: =5%; 1/4 W:
unless otherwise stated

R1 6-11009C43 560

R2 6-11009C83 27k

R3 6-11009C93 68k

R4 6-10401A09 22

R5 6-10401A49 1k

R6 6-10401A81 22k

R7 6-11009C57 2.2k

R8 6-10401A33 220

R9 6-10401A57 2.2k

R10 6-10401A49 1k

R11 6-11009C57 2.2k

R12 6-11009C73 10k

R13 6-11009C35 270

R14 6-11009C01 10

R15 6-11009C73 10k

R16 6-11009C89 47k

R17 6-10401A79 18k

R18 6-10401A33 220

R19 6-10401A53 1.5k

R20 6-10401A59 2.7k

R21 6-11009C57 2.2k

R22 6-11009C73 10k

R23 6-11009CO1 10

R24 6-11009C35 270

R25, 26 6-11009C73 10k

R27, 28 6-11009C65 4.7k

R29 6-10401A72 9.1k

R30 6-84444A07 221

R31 6-10401A49 1k

R32 6-84444A08 221k =1%

R33 6-11009C57 2.2k

R34 6-11009C73 10k

R35 6-11009C01 10

R36 6-11009C35 270

R37 6-11009C81 22k

R38 6-11009C89 47k

R39 6-11009C81 22k

R40 6-10401A71 8.2

R41 6-84444A07 221 1%

CHASSIS AND | REF.
SUFFIX NO. | SYMBOL CHANGE LOCATION
ITLLN5292A-1 C32 ADDED PARTS LIST
THRU
35, R72
ITLN5292A-2 PLATING CHANGE
[TI.N5292A-3 R48 FROM 6-10401C73, TRANSMIT
10k TO 6-124 C65, LATCH
4.7k CLOCK
Ul,2 FROM 51-48084D36, TRANSMIT
TYPE 7475 TO AND
51-84371K25, TYPE RECEIVE
M7475 LATCH
U3 FROM 51-84084]320,’ AND GATE
TYPE 7408 TO
51-84371K09, TYPE
7408




NOTES:

1.

UNLESS OTHERWISE STATED:
RESISTOR VALUES ARE IN OHMS (K = 1000}
CAPACITOR VALUES ARE IN MICROFARADS

- RELAY KIT IS AN OPTIONAL ACCESSORY ITEM. REFER TO RELAY APPLICATION CHART FOR

CR15, JU8 AND JUZ USAGE WITH RELAY.

CAPACITOR C18 IS CHANGED TO 10 uF WHEN THE C145
TAC ENCODER OPTION IS INSTALLED.

TRANSMITTER
0SC GND

F1 0SC GND

REPEATER "PL"
INDICATION
R1 UNSQUELCH
INDICATION
KEYED A+
DELAYED
KEYED A+

SINGLE TONE
RESET

QUIETING
INDICATOR

Ri DISC
INPUT

REPEAT AUDIO
TO EXCITER INPUT

A+
LOCAL P-T-T

"L INDICATOR
REMOTE
REPEATER
P-T-T

LINE P-T-T/
REMOTE P-T-T
R1 INPUT AUDIO

REPEATER P-T-T

SQUELCH GATE
INHIBIT

REPEATER A+
REPEATER
TURN-OFF

T-0-T
RESET
LINE
DRIVER
GND

REPEAT AUDIO
TO LOCAL SPKR

3. USE OF THIS RESISTOR AND CAPACITOR IS DETERMINED AT FACTORY.
4. REFER TOJUMPER TABLE
JUMPER TABLE
APPLICATION wi |2 | ws | s |ous | aue | oowr | ows | we | wuto | uir | swiz] s w4 s
LINE CONTROL BASE our |our | w our | our | our | N w {our | our | our | seectep | |our
DELAY
REPEATER (RT) STATION our |our | mw N N N N N | N N SELECTED: [ v | IN
WITHOUT WIRE LINE “PL” DELAY “cs” | L
CONTROL
REPEATER (RT) STATION our [our | N NOTE| NOTE| IN IN | out | SELECTED | IN [N
WITH WIRE LINE CONTROL “PL” 6 6 DELAY “cs |
BASE (RA) STATION N our | N n N N * » |ovr [ our | our | sececreo | |
“PL DELAY. “cs” | PL”
REPEATER (RA) STATION our |our |w N N i our [, *» |our | our | our | sececreo v v
L “es | pp
COMMUNITY REPEATER our four T'w N N N N i wo | N N SELECTEL | ouT |IN
(RT) STATION DELAY
5. VOLTAGE READINGS SHOWN ARE K RELAY APPLICATION CHART
FOR TWO CONDITIONS:
TLN4151A DIODE
Usa = UNSQUELCHED RELAY KIT CRI5 JU8
FSQ = FULLY SQUELCHED
6 JUMPERS JUS & JUS ARE USED IN
N
DC-CONTROLLED “PL" REPEATER x?; DUSED %’T Io T
STATIONS WHEN SUCH STATIONS
CONTAIN AN UNSUFFIXED DC
TRANSFER MODULE.
7. CAPACITOR C18 IS .01 uF IN STANDARD APPLICATIONS,

VOLTAGE (VOLTS D.C.)

04 06 A 2

CURRENT {AMPERES}

LOAD MUST BE
IN SHADED AREA

N
R,
%@%m&wmwmg "
S

?

SREsh

@

o

h e

U, U
i, A

R,
% B,

TLN4151A RELAY KIT
RELAY CONTACT RATING

OL-DEPS-8240-A

START

NO INCOMING RCVR
SIGNAL = HIGH NOISE

PRESENCE OF RCVD
SIGNAL = LOW NOISE

SQUELCH GATE MODULE
WILL REMAIN ENABLED
WHEN A “PL” CODE IS PRESENT,
AND JU15 IS INSERTED,
EVEN DURING FADING
RF SIGNAL CONDITIONS,
WHEN “PL"”CODE IS LOST,
HOWEVER’ THE MODULE
1S INHIBITED AND
XMTR TURN—-OFF WILL
OCCUR.

LOCAL/LINE P—T—T

INPUTS HAVE

PRIORITY OVER

REPEATER
OPERATION

FUNCTIONAL WITH
SINGLE—-TONE DECODER
ENCODER APPLICATIONS

LOW INPUT PRESENT WITH
ABSENCE OF SINGLE-TONE
INHIBITS SQUELCH GATE
MODULE.

HIGH IS PRESENT WITH
SINGLE—-TONE INPUT,
WHICH ENABLES THE
SQUELCH GATE MODULE
TO KEY THE XMTR.

NOISE DETECTOR SECTION

LIMITS HIGH NOISE
AMPLITUDE

<

JURING HIGH NOISE

/i

NPUT, Q2 1S
SATURATED O

QUIESCENT CONDITION:
Q3 CUTOFF, Q4 CONDUCTING

—

61-TRIGGER IN PRODUCES [—75 uS PULSE OUT)

le—-75Us
i
1}

NO INPUT (HIGH NOISE) — Q6 TURNS ON
RCV'D INPUT (LOW NOISE) — Q6 TURNS OFF

J_I—I_I_l_u_’ HIGH NOISE (NO INPUT} = INCREASED FREQ.
L

22 T-O-T RESET

Fi
3 OSCILLATOR
GROUND
g QUIETING
INDICATOR

g SINGLE-TONE
RESET

REMOTE
45 REPEATER
P-T-T

REPEATER
20 TTay

REPEATER
8 ey

REPEAT AUDIO
EXCITER INPUT
REPEAT AUDIO
4 TO
LOCAL SPEAKER

LINE DRIVER
23 " GROUND

SQUELCH LIMITER AMPLIFIER/SWITCH  D/FFeRenmiATER NETWORK - PULSE GENERATOR TIME-OUT-TIMER
foms s (75US MONOSTABLE ) - ovose neve | INTEGRATOR NETWORK OR GATE RESET SWITCH .
_I |—J u SIGNAL PRESENT - CONVERTS 75 US PULSES INTO INITIATES TIME-OUT
O DECREASED FREG DC VOLTAGE PROPORTIONAL TO TIMER
Ri6 Ris £ RCVR QUIETING
6.6V USQ 0.2vusa 13.5v Us@ 33k 2.7k Q INVERTER ov use ov usa O
R ¢t Ri ¢ R4 _ 7.6V FSQ 4.3v F5Q ¢ Ri7 13.5V USQ 7.9v FSQ 130V Fsq
DISCR 10 >emsmr) 9 3 3t P o —— 230 Fod O
INPUT 3.3k ot 150k 470pF 4 13.5v USQ
0.22 ok 3 0.7v US@ P 3.7V FSQ@ R20. >3y F50 0.7V Use
0.2v FS0Q CR4 10K . ov Fso
ADJUST INPUT c3 RS .2V 2
THRESHOLD LEVEL R 3t M906242 M§6442 Mgg 42
TO PERMIT XMTR .01 27 ! 0.1v uso
KEY WITH APPROX RPTR 0.7v Use | 0.4V FSQ
10-25 dB RCVR SGUELCH| 0.9vFsa ]
QUIETING KEY R3 Ri Ri2 Ri3 PCR3 RIS | R24 R28
(NOM.= 20 dB) ADJUST 27k 2.2k 6.8k 33k 22k | 22k 470
= L+ ¥
L L = = = = 4 | = = g = = 10k STATIONS AND OUT=
PRESENT DURING P~T-T At | At s FOR CARRIER SQUELCH
AND FOR 150 mS AFTER | STATIONS
UNKEYING O ON WHEN XMTR IS KEYED ; l|>
DELAYED CR6 CR8 R34
KEYED 7 o ok ' - LOW OUTPUT ENABLES
At 8.2k WHEN INSERTED NOTE 4 F1 XMTR CHANNEL ELEMENT
Fl _CHANNEL Ju2 PROVIDES PRIORITY TO TRANSMISSIONS v IN EXCITER
ELEMENT SWITCH 4y 450 NOTE 4 ORIGINATING FROM CONTROL STATION Y A 4 s
CR7 Jus R32 9.6V FSQ 'BASE RA W OPE
KEYED A+ 6 & ' o7y usq l’> STATION OPERATION) B> B
NOTE4 1.5k NOTE 4
Q8
PRESENT DURING M9567 - — 4
poT-T R33 Q11 SWITCHES TO [] secs ACTIVATES WITH RCV'D SIGNAL. Y
013-Q15 ON DURING RCV'D SIGNAL AND cRe3
- 3.3k OFF DURING HIGH OUTPUT AT >— DELAY PERIOD PREVENTS UT DELAY PERIOD »3 N
TR B N RCV'D SIGNAL THE BEGINNING OF ! MOMENTARY XMTR TURN-OFF DURING SELECTED DROPO 3 >
SROUND " %@ REPEATER Ra0 | R45  DURING FADING RF SIGNAL XL CRI4 O HIGH OUTPUT RESETS
INPUT ‘ O TRANSMISSION EI) 1 330 CONDITIONS -- Y SINGLE—TONE DECODER MODULE
'AND" —® >- I T 1 ~
AND' GATE FUNCTION FUNCTION o ! DROPOUT DELAY | HiGH INPUT REQID SWITCH DRIVERS P-T-T B
D app b 4. 1 A | _-—
REPEATER sg//é/ei/fgv/\iﬁvm/‘/\//epﬁsmr/oms ov uso INVERTER 5 5 uso ORIVER Y5y usoF 5o [z ! +Yeu G?N%E?v)TOR 1 e sov usa 13.5v Uso SWITCH o, us LM
g Ju3 P et 13.5v FS@ CR9 oV FSQ CRY OV FSQ _ | | R4g °7- 13.7V FSQ oV FSQ 13.7v ! | rinaisia
ALWAYS ON FOR CARRIER : ) —® >-- “or" 30k 1 RELAY KIT
INDICATION NOTE 4 SQUELCH STATIONS 37 ov uso I ! GATE 0.7v use | NOTE 2
i 0.7v Ys@ 8.2k orvEse a2 o o | 46vUse ovFse ! H - ]
gy 1 Jua R34 ovFsq Qo ! CRI3 ovFsae we N 1 “‘l}—o 1
INDICATOR 14 —® > * P—t [ I
NOTE 4 10k M9642 R4z s ass NOTE 4 H ! } o
w
8.2k 12.6v USQ N S[
cs NOTE 4 13.6V F50 Sox %8 t I s
e 3.9v yso boav uso| 1.5k - 1 1 NOTE &
Ate@® >--- R3S 3 R38 R39 Ra4 Ra47 R4S [2.7v FS@ RS RS2 R54 ov Fso % CRI5
27k ok -0t 12k 47k 10k 47k 39k ¥ 22k a7k cR22 | PR |
— |JU14 NOTE 7 10k 0
gs INoTE 4 = £ L L = 4 4 A
> = = TRANSMITTER LOW OUTPUT
At At A+ At Ay JRAnswTTER A+ A+ A+ A+ v A+ A+ At At
CRi6 PTR P-T-
LOGAL P-T-T 13 s DELAY SELECTION R o TCT T ov uso
T ITCH ~ 13.5v FS@ I~ utz
HIGH ENABLES v us > e
any { } P-T-T SWITCH o7v use NOTE 4
REPEATER | Low veuT STAGES, Q16 & Q17 ovFsg
TURNOFF INHIBITS 011 A Q7
M9568 CAUTION
ur CRIT REMOVE DIODE CRI5 IN RA STATIONS
RIEng:;:I{T 16 e WHEN RELAY K1 IS NOT USED.
NOTE 4 % CRIS CRI9 g CR20
SQUELCH GATE
INHIBIT 9 A
RI_AUDIO
START "t 7 , :
ON DURING RCV'D SIGNAL OFF DURING RCV'D SIGNAL N DUBING: RCY'D SIGNAL ]
[ romm-on SEQUENCE 2. TURN-OFF SEQUENCE
At 2 >——P A} RECEIVED O WHEN THE QUTPUT OF Q11 SWITCHES TO A LOGIC “HIGH" (THE THE TURN—-OFF SEQUENCE IS INITIATED WHEN THE LOGIC “HIGH”
AUDIO AUDIO GATE DRIVER AUDIO"MUTE RECEIVE — AUDIO AMPLIFIERS E— BEGINNING OF REPEATER TRANSHMISSION), THE LOGIC “HIGH" OUTPUT OF Q11 IS REMOVED. THE LOGIC “HIGH” TO DIODE CR14
Re2 GATE AUDIO GATE 1S COUPLED INTO THE OR GATE ANODE OF CR14, ENABLING THE 1S REMOVED, REMOVING ONE INPUT OF THE OR GATE. CAPACITOR
PUSH-TO—~TALK SWITCH CIRCUITRY (Q13-Q17) WHICH TURNS ON C11 BEGINS CHARGING, WHICH TURNS OFF Q12. Q12 TURNS OFF
GROUND f >——] 10k - 12.8v THE TRANSMITTER. AT THE SAME TIME, THE LOGIC "HIGH" IS ONLY DURING THE DROPOUT DELAY WITH Q12 OFF. FULL A+ IS
= ov use RE3 A R7A APPLIED TO CAPACITOR C11, DISCHARGING IT ALMOST IMMEDIATELY AVAILABLE TO DIODE CR13 OF THE OR GATE AND Q13 REMAINS
120V £50, o 47k ov 0.22 cis R70 27k THROUGH RESISTOR R45, Q11, Q12 (EMITTER TO BASE), AND ON. THE DROPOUT DELAY IS DETERMINED BY THE RC TIME CON—
HIGH INPUT WITH B -—. _— 5t e DIODE CR12. Q12 IS FORWARD BIASED FROM A+ ON ITS BASE AND STANT OF C11 AND SELECTED DELAY RESISTORS R40 THRU R4d
RCVD SIGNAL 0.7y use NOTE 4 ov usq Q ov 0.22 680k : 1S CONDUCTING WHILE CAPACITOR C11 IS DISCHARGING. CAPACITOR C11 CANNOT CHARGE THROUGH DIODE CR12 (OR WHEN
R4 O 0.4V Fso 0.7v Fse oy M9660 o7 DISCHARGING), BUT MUST INSTEAD CHARGE THROUGH R40—R44.
UNSQUELCH cret REO i Qls R64 Qi9 o.6v ) Q21 Q22 R7e ) >
INDICATION N 3.9k M9642 56k M9642 M9642 Mo642] 680 i
a.6v
RE5 ov use Juts
cre 11.0v Fs@ o o.2v > 0™} el < 2.
et ™ Re7  gRes +LC R69 R72 R73 NOTE 4
-5k .002 ree  _LC3 i 100 oo 7220k 820 1k
RPTR 3500k T \ u
= = G = LEVE .0047 4 =
ADJUST At
LOW INPUT AT BASE
INHIBITS Q18, WHICH EEPS-8238-6
TURNS ON Q19 TO
SHUNT RCV'D AUDIO ADJUSTS XMTh
TO GROUND. AUDIO INPUT
LEVEL

SQUELCH GATE MODULE

MODEL TLN4662A

FUNCTION

Measures receive noise levels and controls transmitter
keying.

LEGEND:

START - cracuir tHEORY MOST EASILY UNDERSTOOD

»

BY BEGINNING AT THIS POINT AND FOLLOWING
SIGNAL FLOW.

= THEQRY OF OPERATION DATA

= MAINTENANCE DATA

= PRIMARY SIGNAL FLOW

= SECONDARY SIGNAL FLOW

PARTS LIST SHOWN ON BACK
68P81015E33-L
7/15/83- PHI

SQUELCH GATE MODULE



parts list

TLN4662A Squelch Gate Module PL-1697-D
REFERENCE  MOTOROLA
SYMBOL PART NO. DESCRIPTION

capacitor, fixed: pF = 10%;50V:
unless otherwise stated

C1 8-82905G 11 0.22 uF

C2,3 8-82905G01 .01uF

C4 21-859943 250 +5%;500V

Cc5 8-82905G02 .022 uF

Ccé 21-850510 470; 300 V

c7 21-850994 3000 +5%;500V

C8,9 23-82783B25 47 uF;25V

c10 21-82187B29 .001 uF; 100V

Cc11 23-865594 68 uF; 15V

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

Cc13 21-83596E23 .0047 uF; 200V

C14,15 8-82905G 11 0.22uF

Cc16 23-82783B04 100 uF +20%;25V

c17 23-82783B25 47uF;25V

Cc18 21-82428B62 .01uF
semiconductor device, diode: (see note)

CR1,2 48-82392B03 silicon

CR3 48-83654H01 silicon

CR4thru8 48-82392B03 silicon

CR9, 10 48-83654H01 silicon

CR11thru21  48-82392B03 silicon

CR22,23 48-83654H01 silicon
transistor: (see note)

Q1 48-869594 NPN; type M9594

Q2thrub 48-869642 NPN; type M9642

Q6 48-869643 PNP; type M9643

Q7 48-869642 NPN; type M9642

Q8 48-869567 NPN; type M9567

Q9thru13 48-869642 NPN; type M9642

Q14 48-869643 PNP; type M9643

Q15 48-869642 NPN; type M9642

Q16,17 48-869568 NPN; type M9568

Q18,19 48-869642 NPN; type M9642

Q20 48-869660 field-effect; type M9660

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

R1 6-11009C61 3.3k

R2 18-83083G03 variable: 25k * 30%

R3 6-11009C83 27k

R4 6-11009D02 150k

R5 6-11009C 11 27

R6 6-11009C13 33

R7 6-11009C05 15

R8 6-11009C49 1k

R9 6-11009C89 47k

R10 6-11009C65 4.7k

R1t 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 6-11009C37 330

R28 6-11009C41 470

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

R39 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
5.6k

R59 6-11009C67

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

R60 6-11009C63 3.9k
R61 6-11009C53 1.5k
R62 6-11009C73 10k
R63 6-11009C65 4.7k
R64 6-11009C91 56k
R65 6-11009D22 1meg
R66 18-83083Gi02 variable; 500k +30%
R67 6-11009D22 1meg
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

note: For optimum performance, diodes, transistors, and integrated circuits must
be ordered by Motorola part numbers.

TLNA4055A “Wild Card” Moduie Panel PL-474-8
REFERENCE = MOTOROLA
SYMBOL PART NO. DESCRIPTION
switch, slide:
S1thrué 40-83468E01 spdt
non-referenced items
1-80702B24 PANEL ASSEMBLY, includes
64-84321A01 PANEL, switches S1 thru S4
3-8022 SCREW, machine: 4-40 x 1/4”; 2 req’d.
45-83914G01 GUIDE, card; 2 req’d.
4-7683 WASHER, lock #4 (internal tooth); 2 req’d.
TLN4151A Relay Kit PL-455-A
REFERENCE  MOTOROLA
SYMBOL PART NO. DESCRIPTION
diode:
CR11 48-82392B03 silicon
relay, armature:
K1 80-84201A01 2form “C”, coil res. 200 ohms
non-referenced items
43-84920H01 SPACER, relay
REVISIONS 68P81015E33- L,
CHASSIS AND REF.
SUFFIX NO. |SYMBOL CHANGE LOCATION
TLN4662A-1 CR22,23 | ADDED 48-83654H01 {P-T-T SWITCH|
CIRCUIT
TLN4662A-2 CR9, 10 | FROM 48-82392B03, |GATE CIR-
TO 48-83654H01 CUIT Q9
c18 ADDED 21-82428B62,
.01 uF




LINE + LOCAL]
PTT TIME SELECT

REPEATER] >~
TIME SELECT .~

" SEE NOTE
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revisions
CHASSIS AND REF.
SUFFIXNO. SYMBOL CHANGE LOCATION
TRN86848B-2 c1 FROM 8-82096J21, BETWEEN

0.33 uF +10%; 250V U4F AND
TO 8-83813H29, R9
0.33uF £10%; 50 V

Cc3 FROM 21-832502, BETWEEN
0.1 uF +60-40%; 250 V PIN 12 AND
TO 23-84665F02, R3
100 uF + 100-10%; 25V

R12 FROM 6-124A73, BASE OF Q1
10k =5%; 1/4W
TO 6-124A61,
3.3k £5%; 1/4W

R13 ADDED 6-124C49, PIN12A+ AND
1k £10%;1/4W C3

R14 ADDED 6-124C89,
47k = 10%; 1/4W U4D-9

R16 ADDED 6-124C97 AND
100k +10%; 1/4 W U1t-14

R15 ADDED 6-124C89
47k £10%; 1/4W uar-7

R17 ADDED 6-124C97 AND
100k +10%; 1/4 W U1-15

FROM 84-83655M01
CIRCUIT BOARD
TO 84-83655M02

OL-~BEPS-31034-0
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GENERAL

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 transmis-
sion time from line controlled operation, and to limit
the transmission time of individual repeater users. The
timing period of each is independent of the other. The
unit can be preset for 1/2, 1, 2, 4, or 8 minutes or
unlimited continuous keying by jumper selection.

CIRCUIT DESCRIPTION

The initial condition of the time-out-timer module
is: local PTT, line PTT and T-O-T reset at a high (logic
““1”’) level, with A + applied to the module.

The high local and line PTT inputs to U2A cause its out-
put to be low. This low is inverted by U4A producing a
high input to U2C-8. This high input, plus the high
T-O-T reset input to U2C-9, forces the output at
U2C-10 low. This low is inverted by U4B, producing a
high at counter Ul reset input. The high reset input
clears the counter by forcing and holding all of the out-
puts low.

IC DATA CHART

R8& RY IN FOR PERIOD NORMALLY "
SUPPLY (VDD | GROUND (VSS)
SPECIAL APPLI- 58.6 MSEC, +.15%,
< SYMBOL | TYP : JUMPER TABLE
CATIONS ONLY, SEE NOTE 3, E DESCRIPTION PIN NO. ?IN NO. UMPE L
NORMALLY OUT U1 MC140208 | 14-BIT BINARY COUNTER 16 8 JUT | LINE & LOCAL PTT
A1V U2 MC14011B | QUAD 2-INPUT NAND GATE [ 14 7 TIME SELECT
O’ m_ u3 MC14001B [ QUAD 2—INPUT NOR GATE | 14 7 JU2 | REPEATER
=== ov Ua MC14049UB] HEX INVERTER/BUFFER 1 3 TIME SELECT
11 12 I 114 15 ‘O’
U4F
|R8 |
47K |
Rt | L
™ .
a2k | Fo%x | 033 NOTES:
R2 | | 1. UNLESS OTHERWISE STATED:
270 K | 8 ABLE RESISTOR VALUES ARE IN OHMS;
! NOTE2 | 12 Vss DISABL CAPACITOR VALUES ARE IN
L NoTEZ 10| —— 3 MICROFARADS.
13| U20 CLOCK Q14
" 2. FOR SPECIAL APPLICATIONS ONLY,
> 4 Q13 RS & RY ARE INSTALLED TO PRO—
o V28 NC o1 VIDE VARIABLE FREQUENCY (SEE
Q12 CHART). R1MUST BE REMOVED IN
5 11 15 THESE APPLICATIONS.
= u4B RESET Q11
4 3. INSPECIAL APPLICATIONS ONLY:
G Q10 o PERIOD CAN BE VARIED, FROM
Logic 1= coux T i’:’:"’/-f APPROXIMATELY 35 MSEC TO
. )END__I._; Vss LOGIC "1~ CLEAR Q LOGIC "0 = COUNT INH1B APPROXIMATELY 100 MSEC.
LOGIC "0 = COUNT
- Q10 THRU Q14 = LOGIC 1" 4. THISIS A FUNCTIONAL, POSITIVE LOGIC
WHEN T-0- T TIMES OUT, DIAGRAM. REFER TO BASIC LOGIC
LOCAL R10 v AND = LOGIC "0~ WHEN CIRCUIT GUIDE, 68P81105E88.
PTT 47K oo LOGIC “0" = LINE RESET
RS PTT OR LOCAL
SWITCHED 100 K PTT ACTIVE
6ROUND 1
cMos 3 R4 3 2
%’#C‘; D STATIC uz2a e » U4A
VITH PROTECTION, .
PTT. ﬁ 2 Ton
i >
s)ﬁ—ﬂ 100K = LOGIC 1" = LINE
PTT R11 10 MSEC 0 STTOR LOCAL . .
N __)47.( vop 5 PTTORT O T /:fzgrg XMTR
s oo RESET ACTIVE
A+
1 '::(3 Y > Voo
L cs O
Z] 100 §R3 KEY
::E 47K 1n o R12 4 INHBIT
-0~ R7 33K
225107 Q1
RESET 100K =M9642
sTatic *CEPS- 29561-A
SWITCHED GND PROTECTION
FROM SQUELCH
GATE MODULE
ACTIVATES T-0-T
RESET.

Jumpers JU1 and JU2 connect two low outputs of Ul to
the inputs of U4D and U4C, respectively. A local or line
PTT input (base station) executes the T-O-T timing
function via JU1. A T-O-T reset input (repeater PTT)
executes the T-O-T timing function via JU2.

The low outputs of Ul are inverted by U4D and U4C,
producing high inputs at U3B-5 and U3A-1, respective-
ly. These high inputs, plus the highs from the T-O-T
reset input and U4A-2, cause the outputs of U3B and
U3A to be low. These low inputs are applied to U3C and
cause its output to be high. This high is applied to U2D,
enabling it, and to U3D, resulting in a high at the key in-
hibit output of the module. This high output allows the
station transmitter to operate if keyed.

The timing function is started by a low line PTT, a low
local PTT, or a low T-O-T reset signal from the squelch
gate module. A low on the local PTT or the line PTT in-
put causes the output of U2A to be high. This high is
delayed by R4, C2 and is inverted by U4A producing a

low input to U2C-8. This low input, or a low T-O-T
reset input to U2C-9, causes the output of U2C to be
high which is inverted by U4B. The resulting low
enables counter Ul. The oscillator output passes
through U2D to the clock input of Ul. For every
negative-going transition at the clock input of counter
U1, the counter is advanced by one count.

Due to the period of the oscillator: 512 counts cor-
responds to 30 seconds (Q10 output); 1024 counts cor-
responds to 1 minute (Q11 output); 2048 counts cor-
responds to 2 minutes (Q12 output); 4096 counts cor-
responds to 4 minutes (Q13 output); and 8192 counts
corresponds to 8 minutes (Q14 output). (See timing
diagram.)

Assume that both time select jumpers are connected to
the Q10 outputs of Ul. The Q10 output goes high at the
end of the 30 second timing period. This high is inverted
by U4D and U4C, producing low inputs at U3B-5 and
U3A-1, respectively. These low inputs, plus either the
low from the T-O-T reset input or the low output of
U4A-2, cause the output of U3A or U3B, respectively,
to go high. The high output of either U3A or U3B
causes the output of U3C to go low. This low is applied
to U2D, which disables it and prevents any further tran-
sitions from reaching the clock input of Ul.

The low U3C output is also applied to U3D, which func-
tions as an inverter and causes Q1 to turn on. This
results in a low at the key inhibit output of the module
which inhibits the station transmitter.

The transmitter will remain inhibited until the switched
ground start signal is removed from the module input.
At that time, the module returns to its initial condition,
which results in the counter being held in reset (all out-
puts low) and the station transmitter being uninhibited.
When a start signal is again applied, another timing cy-
cle begins.

If line and local PTT time select jumper JUI1 is con-
nected to the 30 second output, and repeater time select
jumper JU2 is connected to the 2 minute output; then a
start signal (switched ground) on either the line PTT or
the local PTT input will inhibit the transmitter after 30
seconds, or a start signal on the T-O-T reset input will
inhibit the transmitter after 2 minutes.

If either or both of the time select jumpers are con-
nected to the DISABLE (ground) output of U1, the cor-
responding start signal input(s) will not inhibit the
transmitter and unlimited continuous transmission is
possible.

58.6 MSEC T 15%

CMOS TIME-OUT-TIMER

MODEL TRN8684B

FUNCTION

OSCILLATOR SX ' |
i RE—KEY
LINE PTT, Kin |
LOCAL PTT, _X | l |
OR T—O-T RESET | DE -KEY
| X |
! [
Il Y | | |
! ! |
U1 RESET -&%—]; : |
| ¢ |
1 By d T
Rl f ] VARIABLE TIMING CHART (SPECIAL APPLICATIONS ONLY)
KEY _&L R ' 11
I
INHIB S : : TIME—OUT ()_]T—_—S; FACTORY (5)3;5 MSEC | q19 a1 an Q13 Q14 DISABLE
| : SHOWN FOR 8 MIN. | i | : FIXED (£15%) |17.1 HZ 1/2 MIN., 1 MIN. 2MIN. 4MIN. 8 MIN. INFINITY
| : : | ] v L MAXIMUM
3& | : | A ! 99.6 MSEC 51SEC 102 SEC 204 SEC 408 SEC 816 SEC INFINITY
— | 512 ——-l 1oz4q mq , wssq ' 8192 | : R M OR OR OR OR OR OR
U1TLOCK | f COUNT COUNT COUNT COUNT COUNT, : ! 'A 'T 100 HZ 0.85 MIN 17 MIN 34MIN 6.8 MIN 13.6 MIN
1COUNT I
| X I | 1 COUNT B s MINIMUM
I | | | L 35.2 MSEC 18 SEC 36 SEC 72 SEC 144SEC | 288SEC | INFINITY
| | | E OR OR OR OR OR OR
Q10 Sg_l> I ‘ ' H 28.4 HZ 0.3MIN 06 MIN 12 MIN 24 MIN 48MIN
! |
I ! [ Loy
| | | | | GENERAL FORMULA: F = (1/t)(2N="); WHERE t IS THE DESIRED TIME~OUT TIME IN SECONDS, N IS THE
i : I | | CHOSEN Q OUTPUT NUMBER, AND F IS THE REQUIRED OSCILLATOR FREQUENCY IN HERTZ,
a1 SS |
5T | 0 | HI H, FOR EXAMPLE; TO CALCULATE THE OSCILLATOR FREQUENCY NEEDED TO PRODUCE A 3 MINUTE T—O—T
| X | | | | PERIOD, FIRST DETERMINE FROM THE ABOVE CHART WHICH OUTPUT MUST BE USED — Q12. SECOND,
' | | | | | INSERT THE KNOWNS INTO THE GENERAL FORMULA, AND CALCULATE THE REQUIRED FREQUENCY:
|
I -
ar2 ‘X‘) ! : | ! | F=(1/0x @V = (173 X 60)] X (212=1) = (1/180} X (2048} - 11.4 Hz
| | | | | S Y 3
‘ X | l | | : FOR A 5 MINUTE T.0.T. PERIOD, F = {1/t X (2N=") = (1/(5 X 60)] X (2'3-1)= 137 nz CBEPS_27258_A
1 ! | ! ! | |
: | | t I
a1z [ &— ! : ! g !
3 | | | [ ] | ]
! | | f ! ' [
| | [ 1
| [ |
ol 1 K
3 I | | | 1 1
! | I I i | i
COUNTER 172 1 2 4 8 COUNTER
¢ ACTIVATED MIN MIN MIN MIN MIN ACTIVATED
POWER
ON T—-O-T CYCLE PERIOD *+CEPS- 29580-0
In special applications, it may be desirable to obtair a Step 1. Remove the module from the chassis. Step 8. Move the temporary jumper to pins 6 and 1

T-O-T cycle period other than those normally available.
To vary the oscillator period, remove R1 and insert R8
and R9. Connect a +13.8 V dc power supply betwezn
pin 12 and ground, pin 1. Monitor the oscillator output
at U4F-15, with respect to ground.

Then, using the variable timing chart, choose an ap-
propriate output and connect both time select jumpers
to that output. Adjust R9 for the desired (calculated)
period. An audio frequency counter or an oscilloscope
may be used to monitor the oscillator output.

MAINTENANCE & TROUBLESHOOTING

This module may be serviced either while connected to
the station or while connected to external test equipment
as described in the Control Chassis section of this
manual. The following check-out procedure is intended
for out-of-station servicing but is functionally ap-
plicable to in-station servicing also.

CAUTION
This module uses CMOS integrated cir-
cuits which can be damaged by excessive
static charges. Handle module by edges
only.

Step 2. Connect a 13.5 V dc power supply to the
module so ground (-) is connected to pin 1 and the
positive (+) terminal is connected to pin 12. Turn the
power supply on.

Step 3. Connect a 5k ohm resistor between module
pins 4 and 12.

Step 4. Connect time selection jumpers JU1 & JU2 to
the “DISABLE”’ output (ground).

Step 5. Check the oscillator frequency with a counter
connected between pin 15 of U4 and ground. The fre-
quency should be 17.1 Hz +2.5 Hz. An oscilloscope
may be used in place of the audio frequency counter.
The oscillator period should be 58.6 msec, + 9 msec.

Step 6. Connect a temporary jumper between module
pins Sand 1.

Step 7. Refer to the schematic and timing diagram and
note the desired timing cycle for different outputs of the
module. Use a stop-watch to compare the desired timing
of highs and lows on a VTVM. Timing should be ac-
curate to within + 15%.

and repeat Step 7.

Step 9. Move the temporary jumper to pins 22 and 1
and repeat Step 7.

Step 10. Connect both time selection jumpers to ““1/2
MIN”’ output. Module pin 4 should go low after 1/2
minute (+ 4.5 sec.).

Step 11. If a defective output is not located, check con-
nections and continuity of plating for opens and shorts.

Limits the period of time the transmitter may be keyea.

.
parts list
TRN8684B CMOS Time-Out-Timer PL-6821-B
REFERENCE  MOTOROLA
SYMBOL PART NO. DESCRIPTION
capaciltor, fixed:
C1 8-83813H29 0.33uF +10%;50V
c2 21-82372C01 0.1 uF +80-20%;25V
c3 23-84665F03 100 uF + 100-10%; 25 V
transistor: (see note)
Q1 48-869642 NPN; silicon
resistor, fixed: +5%;1/4 W:
unless otherwise stated
R1 6-11009C95 82k
R2 6-11009D08 270k
R3 6-11009C89 47k
R4-7 6-11009C97 100k
R8 6-11009C89 47k (used for special applications only)
R9 18-84944C07 var. 100k +20%; 0.1 W (used for special
applications only)
R10, 11 6-11009C89 47k
R12 6-11009C61 3.3k
R13 6-11009C49 1k
R14,15 6-11009C89 47k
R16,17 6-11009C97 100k
Integrated circuit: (see note)
u1 51-82884L.42 type MC14020B (14-bit binary counter)
u2 51-82884L05 type MC14011B (Quad, 2-input NAND gate)
u3 51-82884L04 type MC14001B (Quad, 2-input NOR gate)
U4 51-82884L.02 type MC14049UB (HEX inverter/buffer)
non-referenced items
29-83167C01 TERMINAL, strain relief; 2 used
39-10184A24 CONTACT, receptacie; 2 used
9-83011H01 RECEPTACLE, board mounting; 9 used
39-10184A10 CONTACT, plug; 12 used
43-865080 BUSHING, threaded; 2 used
3-134212 SCREW, tapping: 4-40 x 5/16""; 2 used
45-83914G01 GUIDE, card; 2 used
64-83125L01 PANEL, screened
46-84703E01 GUIDE, circuit board

note: For optimum performance, diodes, transistors, and integrated circuits must
be ordered by Motorola part numbers.

68P81044E69-C
7/15/83-PHI

CMOS TIME—OUT TIMER



REFERENCE MOTOROLA
SYMBOL PART NO.

DESCRIPTION

PARTS LIST

e

TLN5975A Line Interface Module PL-5438-A
CAPACITORS, fixed:
Cl 23-83214C07 22 uF #20%; 15V
Cc2 23-84538G04 15 uF *10%; 20 V
C3 21-83596E01 . 001 uF £10%; 500 V
DIODE: (SEE NOTE)
CR1 48-83654H01 silicon
CR4,5,6 48-83654H01 silicon
CR7 48-82466H13 silicon
RELAY, crystal can
K1 80-84201A01 2 form "'C', dpdt; 16 V
TRANSISTOR: (SEE NOTE)
Q1 48-869567 NPN; type M9567
02,3 48-869642 NPEN; type M9642
Q4 48-869568 NPN; type M9568
Q5 48-869642 NPN; type M9642
RESISTOR, fixed: *10%, 1/4 W
unless otherwise stated
R1 6-124C65 4, Tk
R2 6-124C89 47k
R3 6-124C51 1.2k
R4 6-124C89 47k
RS 6-124C73 10k
R6 6-124C85 33k
R7 6-124C73 10k
R8 6-125C85 33k; 1/2 W
R9 6-124C51 12k
R10 6-124C73 10k
R11 6-124A 173 10k +5%
R12 6-124C61 3.3k
R13 6-124C73 10k
R14 6-124C49 1k
R15 6-124C43 560
R16 6-124C79 18k
R17 6-124C89 47k
R18 6-124C23 82
R20 6-124C89 47k
TRANSFORMER
Tl 25-84202A02 pri. resist, 600 ohms
sec, resist. #1 1200 ohms
sec. resist. #2 600 ohms
INTEGRATED CIRCUIT: (SEE
NOTE)
Ul 51-83627TM17 type 74C00
vz 51-83627M18 type 74C74
U3 51-828841.53 type 14538
MECHANICAL PARTS
1-80795B29 CIRCUIT BOARD, eyeleted
includes:
43-865080 BUSHING, threaded; 2 used
9-83011H01 RECEPTACLE, board
mounting; 24 used
43-84920H01 SPACER, relay
45-83914G01 GUIDE, card
80-83029H01 SPARK GAP
64-833581.02 PANEL, screened
64-831131L01 PANEL
3-8022 SCREW, machine: 4-40 x 1/4';
2 used
4-7683 WASHER, lock: #4 int, ; 2 used
NOTE:

For optimum performance, diodes, transistors, and integrated

circuits must be ordered by Motorola part numbers.

SHOWN FROM COMPONENT SIDE

COMPONENT SIDE?
SOLDER SIDE

BD-DEPS-23249-0
BD-DEFS-23250-0
OL-DEPS-23251-0
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21

22

23

24

LINE INTERFACE MODULE

MODEL TLNS5975A

FUNCTION

¢ Provides additional line termination for control line

Ol s.ev 11 FI oOSC
+3.6V M38567 (e.ov) O
als R3 F1 0sC LOW TURNS ON
F1 CHANNEL ELEMFNT
(13.6V) R CR1 LOGIC “0” USED FOR ‘Q‘ l.2K SWITCH
DELAYED 10>2% V 10.3 4 SETAND RESET 2 HIGH WHEN $=0
KEYED A+ 4,7K ° 5| uB J REMAINS HIGH orv
D UNTIL R=0 (DELAYED
FIL +9.6V R2 [3 KEYED A+ DROFS) 2 XMTR
FIL +8.,6V 0SC GND
o & 6 E-LEAD
RS (0.0V) B -
I L RL6 0.7 E-LEAD <> P-T-T
. 0.7
E-LEAD 8 ’ - 0.0v LOW INITIATES
ey [GEN 3% G0V 18K SWITCH TRANSMITTER TURN—ON
R20 = Qe
47K = M36 42
FIL +9.,6V
GUARD TONE
< AND FUNCTION
10K TONES ONLY
96V CR4
LINE 7 4 JuU
DISABLE oov T o&o_rlEcz ~ 5 CONTROL TONE
LOW PREVENTS TO G.T.DEC
TRANSMITTER TURN~ON
JU3, oY%, 22 M-LEAD
NOTE 2 NOTE 2 (OPTIONAL)
CONTROL 4 2r =~ - 24 =
LINE INPUT ! i RS
! | - ===
6 1.2K a
! K1 \
| 8 |
i | A+ _____04/‘ |
3! l7 4 (| b—o—k 23 M-LEAD
¥ NEDI}ITEOI.} 3 — v | 1 O PROVIDES M—LEAD
NPU 1 | CLOSURE DURING UNSQUELCH
= = r——ol/t_o | AND 150 mSEC AFTER
FIL Ao SQUELCH.
A 13.6
FIL +9.6V !
A CR3 :
$Ri0 s . RELAY C NOTES:
LOK L esow NG R12 (6.6V) /5> DRIVERS 1. UNLESS SPECIFIED OTHERWISE, RESISTOR VALUES
A0 TO 1" 10 323K ARE IN OHMS AND CAPACITOR VALUES ARE
CRS ! TRANSITION ) . R13 N MICROFARADS.
TOT 24 S 4 FIL +8.6V HIGH DURING UNSQUELCH 10K (5.9v) R1S (07V)
AND 150 mSec AFTER = 4 2. JUMPERS JU1 AND JU2 ARE NORMALLY IN
RESET SQueLCH = 00V 5gp OOV JU3 S NORMALLY OUT
FIL +9.6V LOW WHEN RECEIVER R11 M9568 :
1S UNSQUELCHED~ R14
RETURNS HIGH 10K 0 150mSe 1K
R18 ,’2’2@'2@‘2’2"5’55 EDL’Z:Z';SD} s TIMING CIRCUIT i_ IC REF SUPPLY VOLTAGE [ GROUND (BUS)
+9,6V 9 o = SYMBOL | DESCRIPTION (VDD) PIN NO. PIN NO.
82 L ut QUAD 2-INPUT NAND 14 7
. = DEPS-23328-8 u2 DUAL D FLIP—FLOP 14 7
C1 u3s DUAL MONOSTABLE 1% 8
I 22
A+ 12 LEGEND:

GND l)—]

4 }v THEORY NOTE

input.

capability.

® Provides MUX interface ( E & M lead signaling)

68P81035E64-B
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FUNCTION 43
ENABLE 7S - Nore 2] REFERENCE MOTOROLA REFERENCE MOTOROLA
THIS INPUT MUST GO LOW TO - 1550 HZ SYMBOL PART NO. DESCRIPTION sYMBoL PART NO. DESCRIPTION
STAcks (00 s 0t 70 CoNBOET <= BISTABLEN%%TSABRATOR
OPTIONS DECODER MODULES I e s ‘ PARTS LIST
GND
MODEL TLN1249A SQUELCH CONTROL Ri2 $hiz 9V AFTER 15501e TONE DETECTED TEN#050A Control Board PL-431-E  T1N4051A Squelch Control Panel PL-432-4
ZS 2560 c6 : 560 - cR3 10.8 V AFTER 1450 Hz TONE DETECTED
i) REPEATER 3 .
MODEL TLN1250A REPEATER CONTROL ssonz it e : L‘}?N%#E_?_H. o REPEATER o oFF e o s | epszonsors géii?i?ﬁf fixed: SWITCH, lide:
) ' o.22 PO G S ‘ o3 - s1,2 40B83468E01 | spdt; spring ret
MODEL TLN1251A “PRIVATE-LINE”” CONTROL oo | o 7 o L e b . epdti cpring rerurn
w 1. VSRR TR 1oy ) Cz,5,11,15, | 21D82187B29 |. 001 uF +10%; 100.V
NoTE 3 u Tooss » N (rosw B Jua cnra 17 NON-REFERENCED ITEM
R6E : R . . Jua_ s 7 |
- 5% > Ry ) — 1. 04 Wore z> A< 8D84326A18 |.0098 uF #2%; 50 V 1-80702B20 | PANEL ASSEMBLY, includes:
FILTERE " 1 560  [o.22 M9570 64-84198A02 PANEL
W MOSTI =T SR <9 23K 865136 15 uF #20%; 25 V SWITCHES S1 & S2
o A ‘ERZ 2.2 = clo 8D84326A19 |.0112 uF +2%; 50 V 3.8022 SCREW, machine: 4-40 x 1/4'";
K r2.2k L = 2 req'd.
R3 i1 j?’;fl?oggg;g‘;‘;DE"ICEv 4-7683 WASHER, lock: #4 (internal
L oo | ° : < CRIthru 7 | 48C82392B03 |sitiemn | ) footh); 2 req'd.
ca FUNCTION FILXEFED < W thcon 45B83914G0l | GUIDE RAIL (slide-mount for
7.001 ACML'f'.;g';:'E TR TURN OFF REACTOR: circuit board); 2 req'd.
FU:;JEION o cl; 5.3V A L1, 2 1V80702B11 |AF bandpass; (preset at factory);
W [noTE 2] 140 ohms *10%; incl
(H1) INPUT Y > 10 N res ; .
FUNCTION w0 oz MO570 tra = BISTABLE MULTIVIBRATOR grounding clip 42-84315A01
Rt B2 { s2 TNOT! s FUNCTION TONE HI TLN4053A "PL" Control Panel PL-434- A
. . P N TRANSISTOR: (SEE NOTE)
SCICCtS one Of two mOdeS Of Operatlon n response to = = = . = R2S L cre 0V AFTER 1450 Hz TONE DETECTED A+ Q1,2,4,5,7, | 48R869570 N-P-N; type M9570 SWITCH, slide:
. p: TER 1550 Hz TONE DETE( N
1450 Hz and 1550 Hz function tones as follows: 560 ., joeo . 1 Rr G TR 8,9 s1,2 40BB3468E01 | spdt; spring return
i 28 > %%l;%_a) 20 "PL" DISABLE /ENABLE FUNCTION ENABLE Q3,6 48R869571 P-N-P; type M9571
1450 HZ ¥ t11v) 0.22 47K ‘G
“pL” UELCH)
START- L 1450HZ TONE Re2 | o 28y o e v i reast o SamAtER SoseLen) RESISTOR, fixed: £10%; 1/4 W; NON-REFERENCED ITEM
i 1] 1 ) 2.2k 7" - i
Function Repeater . wore & Q A DETECTOR/|(12%V/ L. 10307 (08w o R1, 12, 13, 15,] 6120620 “21- stated 1-80702B22 PANEL ASSEMBLY, includes:
Tone (Hz) TLNI1249A  Turn-Off PL Operation Ri8 2, i . e ki\ LLL 0.3V MS570 24 28 20 9 560 64-84198A01 PANEL
. 12K Q6 ==Ci3 SR286 R27 =Ci4 ov ! ! SWITCHES S1 & S2
1450 Threshold Repeater Carrier | LH I W MsT1 Tozz  FeTk 560 Tozz R2 65129886 27K 5% 38022 SCREW, machine: 4.40 x 1/4';
Squelch Setup Squelch 220K R3 65129299 68K *5% 2 req'd. ’ '
C ~001 ais & 1 R4, 8, 19 65129805 1K #57 cde
Operation e oG K| o = Rs 65124400 o 15‘70 4-7683 WASHER, lock: #4 (internal
NO ON-CHANNEL - L o tooth); 2 req'd.
SIGNAL CONDITIONS. = = 221 T R6 65129236 :
o R N R32 SQUELCH ATTENUATOR R7. 11 22, 23 65122689 ;5;(*5% 45B83914G01 | GUIDE RAIL (slide-mount for
[ soveon ® 7T " os ] oK R( SQUELCH R9, 20 6D84444A07  [221 £1% circuit board): 2 req'd.
FILTERED
" .EHT.. TE o0 T TERED R10, 21 6D84444A08 [2.21K 1%
MODEL COMPLEMENT T = 9 FIL A+ e e oo neceivD o Y AELE R14. 26, 28 65127804 4 7K
Lo B o e oo, R16, 32 6s127805 |15k .
MODEL |VERSION | BOARD |VERSION | PANEL VERSION o SQUELCH 25 { % iggm, RIT os1z9224 - VISIONS ;55 1005801.x
> CONTROL R35 o MAX /MIN SQUELCH 12K £5% CHASSIS AND
L . REF.
TLN1249A TLN4051A _ (NOTE 2) —~ Ps — » '8 (Rl S0. ATTENUATOR) R29 65128902 47K SUFFIX NO. |SYMBOL CHANGE LOCATION
TLN1250A TLN4050A -2 TLN4052A . ey Q8 os v R30 65129433 5.6K
TLN4053A ' rra. uosTop——l—=> MS570 1601 Fersisoae R31 18C83083G03 |var: 25K +30% TLN4050A Re | wasesisisee, g | 11 Tap
TLNI251A w30 ov o 0.22 s 7 e - R33 65129231 3. 3K R9 WERE 65131275, 220 | Q2 EMITTER
Q8 SHUNTS SOME NOISE TO 5.6K 3533k 27K 270 R34 65127806 R20, Q5 EMITTER
gggg:;::;gf:ﬂ’“”’o R35 ‘ 27K R10 WERE 65129804, 2.2k | Q2 EMITTER
ACTIVATED BY 1450 Hz — = = = = = 5129145 82K R21 Q5 EMITTER
BISTABLE. ATTENUATOR AMS&I'EIER R36 65129981 3, 3K ‘ e R18 WAS 65129236, 15k 12 TAD
NOTE 4 ; 0A- C7.8 WERE 8D82905G 02 BASE OF Q3,
. ,: 13, 14 . 022 uF
‘, OL-DEPS-1503-D NON-REFERENCED ITEMS TLN030A 2 - .00, 07
OPTIONS CONTROL MODULES - SHOWN FROM SOLDER SIDE 1-80702B19 ?:chSiIsT BOARD ASSEMBLY,
MODEL / FUNCTION TABLE (THREE VERSIONS) 9-83011H01 CONTACT, female; 9 req'd.
FUNCTION TONE | TLN1249A SQUELCH | TLN1250A REPEATER TLN1251A “PRIVATE-LINE” 43-865080 BUSHING, threaded; 2 req'd.
FREQUENCY CONTROL CONTROL CONTROL
1550 He MAXIMUM SQUELCH REPEATER TURN OFF “PRIVATE-LINE" TONE—-CODED Y
. |opemaToN L OPERATION  __ _ jSaueicroreraTion |
B —‘50 Hz THRESHOLD SQUELCH REPEATER SETUP CARRIER SQUELCH
b OPERATION OPERATION OPERATION
“ FUNCTION — SELECTS DESIRED MODE OF OPERATION Leoeny TLN4052A Repeater Control Panel PL-433-A
BY DECODING REMOTE GENERATED CIRCUIT THEORY MOST EASRLY ]
1450 AND 1550 Hz FUNCTION TONES. START UNDERSTOOD BY BEGINNING i
AT THIS POINT AND FOLLOWANG - ETE SWITCH, slide:
SIGNAL FLOW. . o S1,2 40B83468E01 ; i
APPLICATION TABLE [> - IHEGRY OF GRERATION AT ‘ e oe spdt; spring return
SQUELCH “PRIVATE-LINE” REPEATER BRN
'ROL MODULE MODULE CONTROL MODULE
CONTROL MO GONTROL 01 Si O NON-REFERENCED ITEM
St MAX. SQ. OPERATE “PL” RPTR KNOCKDOWN = HAINTENANCE DATA RED
1-80702B21 PANEL ASSEMBLY, includes:
OPERATE ’ .
i om:tem CARRIER SQUELCH FPTRSETeR e = PRIMARY SIGNAL FLOW [ov; oe aw @ 64-84198A03 PANEL .
0906 | waximumsaueLcy | OPERATEPLY | REPEATER TURN OFF B - scconnany siowat rLow o YEL SWITCHES Sl & S2
aslar | FERATE  ouELoH DPERATE ecw | PEPEATERSETUP s2 ORG 3-8022 SCREW, machine: 4-40 x 1/4";
LOW SQUELCH 2 req'd.
R31 CONTROL (NOT USED) INOT USED) ‘
01 our our N ) 4-7683 WASHER, lock: #4 (internal
02 N ouT out tooth); 2 req'd.
Toa o s oo 45B83914G01 | GUIDE RAIL (slide-mount for
circuit board): 2 req'd.

68P81005E01-K END OF DOCUMENT
8/15/77-NPC , -

1. VOLTAGES IN PARENTHESES ARE FOR ACTIVE STATE.
2. REFER TO TABLE FOR APPLICATION AND/OR DESCRIPTION.
3. FACTORS ADJUSTED TO REQUIRED FREQUENCY.

4. USED IN SQUELCH CONTROL MODELS ONLY,,



