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MOTOROLA INC.

Communications
Sector

REMOTE CONTROL MODULES

1. INTRODUCTION

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

2. STANDARD MODULE DESCRIPTION

2.1 STATION CONTROL MODULE
(DC and Tone Controlled Station)

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

2.2 LINE DRIVER MODULE
(DC and Tone Controlled Stations)

The line driver module amplifies the receiver audio
which is routed to the remote control point over wire
line, and amplifies audio from the remote control point
which is to be transmitted. Thus, it also provides
monitoring of all repeater messages. For a repeater (RT)
station that is not to be wire line controlled, this module
can be omitted.

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

2.3 DCTRANSFER MODULE
(DC Controlled Stations)

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

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

2.4 GUARD TONE DECODER
(Tone Controlled Stations)

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

2.5 F1-CS ANDF1-PL CONTROL MODULES
(Tone Controlled Stations)

Both modules convert a 1950 Hz tone signal from
a remote control source to a switched ground to turn on
the transmitter channel element. The F1-PL module
also converts a 2050 Hz tone signal to a switched ground
to disable the PL operation of the receiver for channel
monitoring before transmitting. In carrier squelch sta-
tions, the PL disable function is not required and is
therefore not used.
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2.6 F2TONE DECODER MODULES
(Tone Controlled Stations)

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

2.7 SQUELCH GATE MODULE
(Repeater Stations)

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

2.8 TIME-OUT TIMER MODULE
(Repeater Stations)

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

3. OPTIONAL MODULE DESCRIPTION

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

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

2

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

In base or repeater stations, the output of the

module can be wired to inhibit (mute) receiver audio un-
til the proper tone is received.

3.2 OPTION DECODERS

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

3.2.1 Four-Frequency Control Module
(Tone Controlled Stations)

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

3.2.2 Squelch Control Module

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

3.2.3 Private-Line Control Module

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




3.2.4 Repeater Control Module

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

3.3 “WILD CARD”’ CONTROL MODULE

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

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

3.4 TLNA4151A RELAY KITS

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

(Page 4 is blank)
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Circuit Board Detail & Parts List
Motorola No. 68P81062E14-B
(Sheet 1 of 2)
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parts list

TRN5321A Station Control Module PL-7957-B
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION

capacitor, fixed: uF +10%; 50 V:unless R57 6-11009C45 680
otherwise stated R58 6-11009C01 10

C1,2 23-865136 156 £20%; 25 V R59 6-11009C89 47k

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

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

Cc5 21-82187B29 .001; 100 V R63 6-11009C61 3.3k

Ccé 23-865136 156 £20%; 25 v R64 6-11009C45 680

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

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

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

c10 8-82905G07 0.10

c1 23-84665F03 100 switch:

C12 23-865136 15 St 40-83468E01 slide; xmtr.

C13 thru 17 21-82187829 .001; 100 V S2,3 40-83204B01 slide; PL & line disable

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

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

43-82721C01 BUSHING, snap

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

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

CR5 48-82466H13 silicon Edge Connector)

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

64-83112L11 PANEL, screened

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

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

Q1,2 48-869642 NPN; type M9642

Q3 48-869539 NPN; type M9539

Q4 48-869642 NPN; type M9642

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

Q6 48-869643 PNP; type M9643

Q7 48-869539 NPN; type M9539

Q8 48-869568 NPN; type M9568

Q9 48-869643 PNP; type M9643

Q10 48-869642 NPN; type M9642

Q11 48-869568 NPN; type M9568

Q12 48-869642 NPN; type M9642

Q13 NOT USED

Q14 48-869642 NPN; type M9642

Q15, 16 48-869643 PNP; type M9643

Q17 48-869642 NPN; type M9642

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

R1 6-11009D02 150k

R2 6-11009C87 39k

R3 6-11009C39 390

R4 6-11009C49 1k

R5 6-11009D02 150k

R6 6-11009C89 47k

R7 6-11009C39 390

R8 6-11009C56 2k

R9 6-11009C97 100k

R10 18-83083G03 var: 25k

R11 6-11009C49 1k

R12 6-11009C85 33k

R13 6-11009C33 68k

R14 6-11009D14 470k

R15 6-11009C55 1.8k

R16 6-11009C83 27k

R17 6-11009C25 100

R18 6-11009C67 5.6k

R19 6-11009D22 1 meg

R20 6-11009C91 56k

R21 6-11009D22 1 meg

R22 6-11009C73 10k

R23 6-11009C97 100k

R24 6-11009C73 10k

R25 6-11009C69 6.8k

R26 6-11009C95 82k

R27 6-11009C83 27k

R28 6-11009C51 1.2k

R29 6-11009C43 560

R30 6-11009C19 56

R31 6-11009C89 47k

R32 6-11009C47 820

R33 6-11009C33 220

R34 6-11009C37 330

R35 6-11009C61 3.3k

R36 6-11009C45 680

R37 6-11009C01 10

R38 6-11009C59 2.7k

R39 6-11009C73 10k

R40 6-11009C59 2.7k

R41 6-11009C73 10k

R42 6-11009C73 10k

R43 6-11009C73 10k

R44 6-11009C57 2.2k

R45 6-11009C61 3.3k

R46 6-11009C53 1.5k

R47 6-11009C53 1.5k

R48,49,50 NOT USED

R51,52 6-11009C57 2.2k

R53 6-11009C49 1k

R54,55 6-11009C73 10k

R56 6-11009C61 3.3k
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MODEL TRNS321A STATION CONTROL MODULE

Mai & Troublesh .

This module may be serviced either while connected to the unified chassis intercon-
nect board or while connected to separate external test equipment. Refer to the
unified chassis interconnect board servicing information in this manuat for “setup”
details.
Step 1. Check jumpers as applicable for the mode of operation of this module.

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

Pin No. Connect

1,11, 34 Ground

4 Audio Oscillator

12 +12 Volts dc

16 AC Voltmeter to Ground

2 10 Kilohms to 12 Volts dc

10 10 Kilohms to 12 Volts dc

23 10 Kilohms to 12 Voits dc

Note: Level adjust controt shouid be full clockwise.

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

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

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

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

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

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

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

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

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

— The drive to Q11 will be inhibited by Q10 until alow is applied to pin 9, indicating
an oscillator channel element ground. This prevents A- from energizing the transmit-
ter circuits until after the channel element has been grounded. Q11 can also be
inhibited by a low entering on pin 3 from the time-out-timer module at the end of a
pre-set time limit.

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

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

When Xmit switch S1 is actuated, a ground is supplied to the emitter of Q12 with the
same result as alow applied to pin 5 or 15. Actuating line disable switch S2 applies a
ground output to pin 19. S2 also provides a ground to the disable light DS1, which
causes it to illuminate. When PL disable switch S3 is actuated, DS1 also illuminates
and a low is applied to the base of PL disable inverter Q14. This low causes Q14
(which is normally conducting) to cut off and removes the PL disable switched
ground from pin 23. The station should not be left in the line or PL disable mode
under normal operating conditions.

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

FUNCTION

¢ Integrates control functions from other modules to
key the station transmitter.

e Adjusts exciter audio level.

e Amplifies receiver discriminator signals which are
used externally.

NOTES:
1. JU1is in for line levels below 0 dBm and removed for line levels above 0 dBm.
2. JU2 thru JU8 is in for all wire iline control base stations and {RT) repeaters.

3. JUSis in for PL operation and removed for carrier squelch operation.

4. Voltages shown in parenthesés are normally measured when function is acti-
vated. Voltages not in parentheses are normally measured when function is de-
activated.

5. JU10 out for non-wire line repeaters.

6. To key the transmitter, slide the Xmit switch to the right (closed) and hold in this
position. To unkey the transmitter, release the switch.

7. When the PL disable switch i$ in the (normal) position (to the left) the Private-
Line function of the station is operational. In the actuated position (to the right),
the receiver Private-Line tonexcoded squelch circuit is disabled so that all on-
frequency signals may be monitored.

8. When the line disable switch is in the normal position (to the left, open), station
operation can be initiated byiremote control in the actuated position (to the
right, closed), remote controls are disabled and the station can only be operated
via local controls.

9. The disable light is illuminated when either the PL or line disable switches are
actuated.

Schematic Diagram
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1. LINE DRIVER MAINTENANCE &
TROUBLESHOOTING

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

1.1 TRNS5235A LINE DRIVER/4-WIRE AUDIO
MODULE SERVICING

1.1.1 General

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

1.1.2 Receive Audio (Line Amplifier No. 1)

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

Step 2. Adjust the LINE 1 LEVEL control for +11
dBm across the 600-ohm load at pins 19 and 20. If this
level cannot be obtained, check preamplifier stages QI
and Q2. Next check phase inverter Q4, amplifier QS5,
line drivers Q6 and Q7, line 1 transformer T1, and line
driver disable switch Q3. Check that the proper jumpers
are installed.

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

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

1.1.3 Receive Audio (Line Amplifier No. 2)

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

Step 2. Adjust the line 2 level control for +11 dBm
across the 600-ohm load at pins 7 and 8. If +11 dBm
cannot be obtained, check preamplifier stages Q17 and
QI19. Next, check phase inverter Q20, amplifier Q21,
line drivers Q22 and Q23, line 2 transformer T2, and
line driver disable switch Q18. Check that the proper
jumpers are connected.

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

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

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

1.1.4 Transmit Audio

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

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

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

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

1.1.5 Receive Audio Mute Switches

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

Step 2. The voltage measured between pin 6 and
ground should be approximately 145 mV. However, if
jumper JU18 is in (second receiver priority) the voltage
reading should be zero. If jumper JU18 is in, apply a
ground to pin 15. The voltage measured between pin 6
and ground should go to 145 mV. If the voltage between
pin 6 and ground is considerably below 145 mV, check
R1 mute switch QI2 and R1 mute switch driver QI1.
The output between pin 6 and ground should also go to
zero if a ground is applied to pins 9, 14, or 18. If the
voltage does not go to zero, check OR gate diodes CR3
and CRS5, R1 switch driver Q11, and R1 mute switch

Ql2.

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

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

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

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

1.2.1 General

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

1.2.2 Receive Audio (Line Amplifier No. 1)

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

1.2.3 Transmit Audio

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

1.2.4 Receive Audio Mute Switch

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

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

1.3 TRNS5237A LINE DRIVER/2-WIRE
2-RECEIVER AUDIO MODULE

1.3.1 General

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

1.3.2 Receive Audio (Line Amplifier No. 1)

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

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

1.3.4 Receiver Audio Mute Switches

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

Step 2. The voltage measured between pin 6 and
ground should be approximately 145 mV. However, if
jwmper JUI18 is in (second receiver priority) the voltage
reading should be zero. if jumper JU18 is in, apply a
ground to pin 15. The voltage measured between pin 6
and ground should go to 145 mV. If the voltage between
pim 6 and ground is considerably below 145 mV, check
RI mute switch QI2 and R1 mute switch driver Q11.
The output between pin 6 and ground should also de-
Crease by approximately 70 dB if a ground is applied to
pims 9, 14, or 18. If the voltage does decrease by this
amount, check OR gate diodes CR3 and CR5, R1 mute
switch driver Q11, and R1 mute switch Q12.

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

Step 4. The voltage measured between pin 6 and
ground should be approximately 140 mV. However, if
Jummper JU24 (first receiver priority) is in, the voltage
reading should be approximately 70 dB below this level.
If jumper JU24 is in, apply a ground to pin 18. The
voiltage measured between pin 6 and ground should go
to 140 mV. If the voltage between pin 6 and ground is
comsiderably below 140 mV, check R2 mute switch Q16
and R2 mute switch driver Q12. With jumper JUIS5 in,
the: output pin 6 should also decrease by approximately
70 dB when a ground is applied to pins 5, 9, 14, or 15.
Wiith jumper JU23 in, the output at pin 6 should de-
cre:ase by approximately 70 dB when a ground is applied
to pin 17. If the output at pin 6 does not decrease by the
70 dB, check OR gate diodes CR6, CR7, CR8, and CR9,
mu:te switch driver Q15 and mute switch Q16.

If @ ground is present at pin 17 and jumper JU22 is in,
the: voltage at pin 6 will be attenuated. The amount of
attenuation is determined by selection of jumpers JU25,
JU26, and JU27. If the voltage is not attenuated check
mute/attenuator switch Q13 and Ql14.
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LINE DRIVER GND
VOTING TONE
LINE DRIVER INPUT

LINE DRIVER
NO.2 DISABLE

LINE DRIVER OUTPUT -
LINE 2
LINE 2
LINE DRIVER DISABLE
TO TONE CONTROL INPUT
RCVR NO.2 OUTPUT
A+
R1 AUDIO INPUT
RCVR DEFEAT
R2 SQUELCH CONTROL
XFMR +

R2 MUTE/ATTEN

R1 SQUELCH CONTROL
LINE +
LINE -

XFMF —

RZ2 AUDIO |NPUT'
LOCAL SPKR

TO EXCITER INPUT;

NOTE:
THiIS BOARD DETAIL IS APPLICABLE TO ALL THREE
LINE DRIVER MODELS. PLATING RUNS ARE
IDENTICAL TO ALL THREE. PART LOCATIONS ARE
ALSO IDENTICAL EXCEPT FOR APPLICABLE
DELETIONS AS INDICATED ON THE SCHEMATIC
DIAGRAM (e.g., R20 IS LOCATED IN THE SAME
PLACE FOR ALL MODELS).

Qi3 Qi0.

SHOWN FROM SOLDER SIDE

SOLDER SID
COMPONENT SIDE

BD- DEPS-36692-0
'BD- DEPS-36693-0
OL-DEPS ~36694-0

parts list

legend

reference symbol

Timis parts list covers 3 models of the line driver module. When differences exist, a

suffix
No Suffix
A
B

application
All Models
TRN5236A
TRN5237A

‘““; le'ter code is added to the reference symbol to indicate the applicable unit.
H
H
T'IN6235A Line Driver Module (4-Wire)
THIN5236A Line Driver Module (2-Wire, 1-RCVR)
T=IN5237A Line Driver Module (2-Wire, 2-RCVR) PL-7963-C
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF *10%; 50 V: R54 (B) 6-11009C73 10k
unless otherwise stated R55,56 (B) 6-11009D22 1 meg
J1(AB) 21-82187B29 .001; 100 vV R57 (B) 6-11009C61 3.3k
[ 22,3 (A,B) 8-82905G 11 0.22 R58 (B) 6-11009C73 10k
34 (AB) 8-82905G08 .033 R59 (B) 18-83083G03 var; 25k
35 (A,B) 8-82905G01 .01 R60 6-11009D18 680k
26 thru 9 (A,B) 8-82905G 11 0.22 R61 6-11009D14 470k
210,11 (A,B) 8-82905G26 .0047; 100 vV R62,63 6-11009C61 3.3k
212,13 8-82905G 11 0.22 Ré64 6-11009C49 1k
Z14 21-82187B29 .001; 100 V R65 6-11009C59 2.7k
215,16 (A,B) 8-82045E05 2; 350 V R66 6-11009C35 270
J17 (A,B) 21-82428B25 .002 +20%; 500 V R67 6-11009C83 27k
18 (A,B) 23-84669A23 500 V; 25 V R68 6-11009D09 150k £5%
19,20 (A,B) 8-82905G 11 0.22 R69,70 6-11009C83 27k
521 (A,B) 21-82428B27 .0047; 100 V R71 6-11009D02 150k =5%
22 (B) 8-82905G 11 0.22 R72,73 6-11009C41 470
523 (B) 21-82428B47 .002 +20%; 500 V R74,755 6-11009C57 2.2k £5%
24 (B) 21-82428B27 .0047; 100 V R76,77 6-10621B23 182 1%
325,26,27 (B) 8-82905G 11 0.22 R78 (A,B) 6-11009C57 2.2k
528,29 8-82905G08 .033 R79 6-11019C49 1k
530 23-11019A46 100 +£20%; 25 V
transformer:
semiconductor device, diode: (see note) T1 25-83000H01 pri #1: pin 2 & 3 res 25 ohms
ZR1 thru 11 48-82392803 silicon pri #2: pin 4 & 5 res 150 ohms
sec #1: pin 6 & 10 res 50 ohms
transistor: (see note) sec #2: pin 7 & 9 res 160 ohms
1,2 (AB) 48-869570 NPN; type M9570 T2 25-84202A02 pri: pin 2 & 3 res 50 ohms
L {(A,B) 48-869568 NPN; type M9568 sec #1: pin 4 & 6 res 50 ohms
4.5 (A,B) 48-869571 PNP; type M9571 sec #2: pin 7 & 8 res 150 ohms
26,7 (A,B) 48-869491 NPN; type M9491 i
i 8'thru 11 (AB)  48-869570 NPN: type M570 Mechanical parts
H 12 (A,B) 48-869660 FET, p-channel; type M9660 3-134168 SCREW, tapping: 4-40 x 1/4"; 2 used
48-869571 PNP; type M9571 3-84256M01 SCREW, tapping; 2 used
48-869570 NPN; type M9570 5-84220B01 GROMMET; 2 used
48-869660 FET, p-channel; type M9660 7-82613K01 BRACKET
48-869570 NPN; type M9570 43-82721C01 BUSHING, snap; 2 used
48-869568 NPN; type M9568 64-83110L04 PANEL, screened (TRN5235A)
48-869570 NPN; type M9570 64-83110L06 PANEL, screened (TRN5236A, 5237A)
48-869571 PNP; type M9571 9-83497F01 CONNECTOR, receptacle: 8 contact; 3
48-869491 NPN; type M9491 used(PCB Edge Connector)
) . note: For optimum performance, diodes, transistors, and integrated circuits must
resistor, fixed: +5%;1/4 W: be ordered by Motorola part numbers.
unless otherwise stated
18-83083G03 var; 25k
6-11009D18 680k
=3 (A,B) 6-11009D14 470k
4.5 (A,B) 6-11009C61 3.3k
=6 (A,B) 6-11009C59 2.7k
=7 (A,B) 6-11009C49 1k
=8 (A,B) 6-11009C35 270
19 (A,B) 6-11009C83 27k
210 (A,B) 6-11009D02 150k
11,12 (A,B) 6-11009C83 27k
B3 (A,B) 6-11009D02 150k
714,15 (A,B) 6-11009C41 470
16,17 (A,B) 6-11009C57 2.2k
18,19 (A,B) 6-10621B23 182 1%
12120 (A,B) 6-11009C83 27k
21,22 (A,B) 6-11009C85 33k
K23 (A,B) 6-11009C49 1k
Ri24 (A,B) 6-11009C83 27k
£125 (A,B) 6-11009C85 33k
Ri26 (A,B) 6-11009C49 1k
Ri27,28,29 (A,B)  6-11009C55 1.8k
30 6-11009C85 33k
e Ri31 6-11009C49 1k
Ri32 6-11009C83 27k
Ri33 6-11009C85 33k
R34, 35 6-11009C51 1.2k
Ri36 (A,B) 6-11009C73 10k
Ri37 (A,B) 6-11009C63 3.9k
Ri48 (A,B) 6-11009C73 10k
R39 (A,B) 6-11009C53 1.5k
R0 (A,B) 6-11009C25 100
Rut1,42 (A,B) 6-11009D22 1 meg
R3 (A,B) 6-11009C61 3.3k
R:i4,45 46 (B) 6-11009C73 10k
Rui7 (B) 6-11009C21 68
R«i8 (B) 6-11009C31 180
R«19 (B) 6-11009C47 820
R0 (B) 6-11009C57 2.2k
Ri51(B) 6-11009C73 10k
Ri52 (B) 6-11009C63 3.9k
R3 (B) 6-11009C53 1.5k



COMPONENTS OUTSIDE DASHED BOXES USED WITH ALL MODELS

[TRN5235A 4-WIRE ONLY |

NOTES:

MODELS TRNS235A, 36A, 37A LINE DRiVER MODULES

1. Unless otherwise stated: resistor values are in ohms (K = 1000) capacitor values

are in microfarads.

A a
~ ~ ' 2. Exact audio routing and disabling in the line driver moduie is dependent on the
PUSH-PULL _ice 8 LINE 2+| REC jumper placements. Refer to jumper table.
L DRIVERS T, ,» EXCITER/SPKR ISOLATION ISOLATION AUDIO
PREAMPLIFIER PHASE INVERTER INE 0.22 AMPLIFIER AMPLIFIER AMPLIFIER ,'> 7 LINE 2~} ONLY (NOTE7) l 3. At points showing two voltages, the voltage in parentheses is a result of a logic
13V ’; r JU6 h low at the control function input.
JU_4 — —o*
VOTING TONE 2 ; NOTE 2 FILTERED FILTERED At N I NOTE 2 ~ . TOAE’)?C',OTER 4. Partial or complete R2 audio muting is accomplished as fotlows:
. A+ 4
19Us PRESETS DRIVE At N R20 \ A+ A+ | 1 A+ |%g INPUT . i :
NOTE 2 TO Q1,02 RE DRIVE EITHER 27k 4\ RAl ~ R2 Audio Attenuator Jumper Configuration (JU)
2.7k TIORT2 R21 | R79 ‘22‘.3 cis 4 v '9( ‘;,'Q‘TEE‘?') 10 dB JU22 IN; JU23, 25, 26, 27 OUT
LINE ORIVER 3 > ol —p ?— DEPENDING 35K LK a Tour INoe 2 ;‘,’1%775 2 ' 20 dB 3U22, 25 IN; JU23, 26, 27 OUT
FROM F1/F1"PL" < » Q6 Q8 | +|c¢30 Q40 5 Jus I~ DC CURRENT .
JUMPERS 2 30 dB JU22, 25, 26 IN; JU23, 27 OUT ION
MopuLe NOTCHED n MO574). oy 1368 M9494 YV mes7o Thoo M9570 o6 oTE S < 16 XFMR + 70 DC e 33 o0 Uz N FUNCTIO
RI/R2AUDIO | WiTH & c2 = 6.4V R32 4 6 3 XFER P ;
LOW TURNS AND/OR DC R4 _‘q - <3 3 2uF MODULE
P 27k R34 M2 JUi0 A B . . .
OFF 6, 07, & INTERCOM AUDIO | STA'S Ly B [C43 4.2k 3 T P< 21 xFur- ffc SAS 5. R57 is removed in the 4-wire; 1 rec application. e TRNS235A 4-Wire Audio Module
Q12 PREVENTING ONLY LINE 1 1.6v 2.5v 5.8v = . . NOTE 2 NLY)
e d et e e 0.2 :aeag o.22 3 ZS 6. Receiver priority is accomplished as follows:
47 2.2k .2V 4 . : . . .
fffscgf;ﬂ’riur U2 D‘EL%EEDRS'XJFT%H ° (2.5v) e hat Res Q Nore 2 3 GH>< 20 Line 1= Accepts audio from up to two different receivers.
k—4 — 9 ™ o «pe . . .
ORPING NOTE 2 = = = P _=l o7 o1 PR g;[g/?rsn (NOTE 7) Priority Jumper Configuration Amplifies the audio and routes it out to either of two
13”;}2‘3?34” gﬁm} Mgsses Loy 18os 357, M9491 § 182 = = Avbie 0 7 _NAUDo JUtd GoARD TONE Revr No. 1 JU18 OUT, Ju24 IN line outputs, or the local speaker; two transformers
LINE DRIVER ~ R (ome) R4 (05 >”~5V %U;: )2'5" v “Nore 2 D<o DECODEr Rovr No. 2 JU18 IN; Ju24 OUT are provided. One is used for accepting the transmit
ge——"9 —— PHASE  Qpeiipem - " " . . .
FQOISABLE ‘O: 17 w 3.3k £ ‘ ! R35 Ot First Come, First Served JU18 & Ju24 IN audio and control signals, and the other is used to
CONTRAL MODULE RS R7 i |TRNS235A 4-WIRE ONLY - ZO NG Lnare 2 00! provide line audio to a remote point; gating circuits
3.3k ik 2 2 2 = = 7. Control current control tones and exciter (Xmit) audio functions are always car- :
& ” 13V * . . Jus ried on Line 1. Line 2, when used, only carries rec audio. 3110W e(;(_terlx)llal Font:P[ of R1 mute, R2 mute, and line
At = = AMPLIFIER NOTE 2 river disable functions.
D JI>J 23 LOCAL SPKR Refer to Function Table N:Z:Se:;::;ﬁoub!eshooﬁn i -
g informa: . . A
‘ DC STA'S TONE-STA'S 1 — 4>_< ¢ LINE DRIVER tion shown on facing page. o TRNS236A 2-Wire 1:Receiver Audio Module
. ouTPUT
(UNNOTCHED
‘ OUTPUT APPLIED Ri/R2 AND/OR ‘ ' N .
CcR3 CR4 Juis ! BACK TO PIN 3 AF TER 2175 Ha INTERCOM AUDIO) Accepts auc".ho‘ from one receiver, arpghfxes tpe audio
— e 8 o — <4 REMOVAL AT F1.781 Pl " MODULE Line and routes it either through an amplifier section or as
‘g:‘:’gg,’}fzz e NOTEZ2 ¢ 6 Driver Ju1 | Juz | Ju3 | Jua | Jus | Jue | JU7 | JU8 | JUS |JU10 [JUT1|JU12 [ JU13|JU14|JU15 | JU16 | JU17 U8 |JU19 | JU20 | JU21 | JU22|JU23 | JU24 a direct output; a single transformer is used to accept
INPUT Ras » MUTE - R T RERE — JU_4-4_°_>_< " Rg:$P$2 ;gur&;i:z&; Out| In [Out [Out [Out|Out] In {Out| in | In [ In [Out| In [Out| In [ In | In |Out}| In | In | in | Out|Out|Out the transmit audio and control signals and also pro-
R4 MUTE RA 3.3k R2 ATTEN R2 MUTE R U REAM NOTE 2 ) . . : sl : : :
START s SWITCH DRIVER MUTE sWITCH | SWITCH 2% SWITCH DRIVER SWITCH DRIVERS Line2 Z;Cti:rlll;;f igglt?otlo gfrifllloguliglggdg?it:elg dcrlll':eurlt; iﬁg;’;
- A, 0.22 C29 N
{ Qi2 T FILTERED k2 AUDIO TO GROUND FILTERED FILTERED TRN5235A | 4Wire; 2Rec | Out | In | Out | Out |Out |Out| In |Out| In | tn | in [Out| in |Out| in [ In | tn {Out| In | tn | In jOut} In [ In :
UNNGTCHED cis 0.22 A+ SHUNT (PARTIAL MUTE) RSO aWire | R1 Priority functions.
RIAUDIO 13 > el 5 4 ' 2.2k At < N 033 Rec Audia on
| iNpUT FILTERED 2 nas nas 1 72 res Line 2 e TRN5237A 2-Wire 2-Receiver Audio Module
1ok Qi3 3ok AUDIO Q{6 2.7k 4Wire;2Rec | Out| In [Out|Out{out|{ In [ in [ In | in | n | In {*In[Out|Out| In | tn | In |Out| tn | In | In | Out| In |Out
A+
ovuwse 1 M9OS571 |rz.¢v R47  R48  R49 ] M9660 cer R1 Audio Line
VUN. = A1 = —\ . i 1 i i 1
RY SQUELCH ~ R36 I R3p (42.2vS0) R4z AUDIO 68 | 180 | 820 R56 R58 0.22 R2 Audio Line Accept§ aqdlo from up to two dlffgrent receivers, and
coNTROL 18 > 1ok xS a1 A wer | was | vzs FILTERED im 10K ! 680k 3 MS574]2.5v 2 routes it either through an amplifier section or as a
3.8V UNSQ 0.7VUNSQ uer _{ Ju2e u2s A = - ——— - . . .
o | W Wt . T e } e o oo o e e o o o e o ] i . sl ramfomer v 1 s
Cns 4 SARENOT X P V gNoTES 286 = l NOTES 284 B o N AUDIO 022 . Wire, 1 Rovr | Out | Out Out [Out JOut | In | In | In | In | In ] in | "In|Out]Out]Out]Out]Out]Oul]Out O the transmit audio and control signals and also pro-
FORWARD BIASED cRs & R39 10k ok Qi5 N\ M c24 ez : *JU12 is cut in tone remote control applications. vide line audio to a remote point; gating circuits allow
sk M9570] ovuwnse P Jcz8 R72 pp ‘ '
RECr 14 > P> ‘02 0.7VUNSO 12.2V50) ‘0047 UTELT T 27K 470 external control of R1 mute, R2 mute, and line driver
DEFEAT ¢ L . i A . RS2 (ovsa) ~ 0’ - i Dlléx‘BELEDgWFT%H J033 CRU e s s ,
- - - g ' — = = = = " isable functions.
r tuzs 3.9k _I_czs & R67 R70 R73
R2 7 > NOTES 284 R Mgé%g e e M%Z{_’l_" oo
MUTE /ATTEN VQ IOOZ 7.3v o7V 11.6V
CRe wm WCR7 CR9 3.8V UNSQ ER (0.7v) R63 (o.2v) |
LOW=MUTE (ov s@Q) = - = ’ 9
R2 SQUELCH S 3.3k .
ZoNTROL = 15 o TURNS ON O15 & 076 BUT ONLY IF 1”4 re2 6s 9V T RN 523 5A 4.-WI RE ONLY START CIRCUIT THEORY MOST EASILY UNDERSTOOD
CRE, 7,8, 9 ARE NOT FORWARD BIASED &% CR8 HCRIO £33k 1k BY BEGINNING AT THIS POINT AND FOLLOWING
o T 5235A 4-WIRE AND TRNS237A 2-WIRE ’ SIGNAL FLOW.
LINE DRIVER Jute ]
e pISAstE N\?JEZ 2- RCVR ONLY At = = IER [> THEORY OF OPERATION DATA
| NOTE 2 FILTERED )
GROUND 4 >-————_L A+ A+ —’— PRIMARY SIGNAL FLOW
At 12 IJJI/I R40 IIZ.JV EEPS-34587 -8 —-——-9— SECONDARY SIGNAL FLOW
100 e Schematic Diagram

Motorola No. 68P81062E13-C
(Sheet 3 of 3)
11/1/85- UP




GROUND

"PL" DISABLE
CONTROL

LINE +

LINE -

9.6 VDC

P-T-T CONTROL

KEYED A- ENABLE

LINE P-T-T

Fi 0SC

XMTR 0SC GND

DELAYED KEYED A+
LINE DISABLE

OC LINE DISABLE

TRNS240A F1-PL DISABLE

SHOWN FROM SOLDER SIDE

SOLDER S!DE: BD-DEPS-34554-0
COMPONENT SIDEg BD-DEPS-34555-0
OL-DEPS-34556-0

GROUND

LINE +

LINE -

9.6 VOC

P-T-T CONTROL

KEYED A- ENABLE

LINE P-T-T

Fi 0SC

XMTR OSC GND

DELAYED KEYED A+

LINE DISABLE

DC LINE DISABLE

TRNS5254A F1 CONTROL

T

SR

e

SEgReseae

SHOWN FROM SOLDER SIDE

SOLDER SIDE¥ BD-DEPS-34554-0
COMPONENT SIDE" BD-DEPS-34%555-0
OL-DEPS-34557 ~0
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MODELS TRNS5240A, 54A, 55A, S6A
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list
DC TRANSFER MODULES parts lis

legend
REFERENCE MOTOROLA
MODELS TRNS5240A, 54A, 55A, 56A reference symbol application SYMBOL PART NO. DESCRIPTION
No Suffix All models R3 6-11009C39 390
A TRN5240A R4 6-11009C61 3.3k
B TRN5256A R5 6-11009C66 5.1k
(o] TRN5254A R6 6-11009C73 10k
D TRN5255A R7 6-11009C01 10
TRN5255A C2-R2 CONTROL TRNS5256A F2-R2 MUTE R8 6-11009C57 2.2
This parts list covers 4 models of the DC Transfer module. Where differences exist, R9 6-11009C61 3.3k
a letter code is added to the reference symbol to indicate the applicable unit. R10 6-11009C71 8.2k
R11(AB,D) 6-11009C69 6.8k
TRN5240A F1-PL Control DC Transfer Module R12 (A,B,D) 6-11009C71 8.2k
Fi-F2 SWITCH Fi-F2 SWITCH TRN5256A F2-R2 Mute DC Transfer Module R13 (A,B.D) 6-11009C66 5.1k
TRN5254A F1 Control DC Transfer Module R14 (A,B,D) 6-11009C39 390
TRN5255A C2-R2 DC Transfer Module PL-7955-A R15 (A,B,D) 6-11009C73 10k
qisaen  gnomc o
SYMBOL PART NO. DESCRIPTION R18 (A.B.D) 6-11009C01 10
capacitor, fixed: uF = 10%; 50 V: R19 (A,B,D) 6-11009C69 6.8k
uniess otherwise stated R20 (A,B,D) 6-11009C69 6.8k
C1 8-82905G02 022 R21 (A,B,D) 6-11009C81 22k
GROUND GROUND c23 21-82187B29 .001; 100 V R22 6-11009C61 3.3k
C4 (A,B,D) 8-82905G02 022 R23 (B,D) 6-11009C73 10k
- P C5 (A,B,D) 21-82428B26 .02 +80-20%; 200 V R24 (B,D) 6-11009C50 1.1k
PoRanLe conTROL C86,7 (A,B,D) 8-82905G02 0.22 R25 (B,D) 6-11009C57 2.2k
C9 (B,D) 8-82905G02 .022 R26 (B,D) 6-11009C39 390
LINE + LINE + C10 23-865137 4.7 £20%;25V R27 (8,D) 6-11009C66 5.1k
c11 8-82905G 11 0.22 R28 (B,D) 6-11009C71 8.2k
LINE ~ LINE - C12 (B.D) 8-82905G11 0.22 R29 (B,D) 6-11009C73 10k
C13 (B,D) 8-82905G 11 0.22 R30 (B,D) 6-11009C89 47k
0.6 voC 9.8 VOC C15,16 23-865137 47 +20%;25V R31, 32 6-11009C43 560
C18 (A,C,D) 8-82905G 11 0.22 R33 6-11009C73 10k
-T-T CONTROL P-T-T CONTROL C19 (A,C,D) 8-82905G 11 0.22 R34 6-11009C43 560
C20 (A,C,D} 8-82905G 11 0.22 R35 6-11009C61 3.3k
C21,22 21-82187829 .001; 100 V R36 (B,D) 6-11009C49 1k
KEYED & ENABLE KEYED & ENABLE C23,24 21-874352 1200 pF +5%; 300 V R37 (B,D) 6-11009C73 10k
C25 8-82905G 11 022 R38 (B,D) 6-11009C49 1k
C26 (D) 21-82187B29 .001; 100 V R39 (B,D) 6-11009C61 3.3k
C27 (B,D) 21-82428B26 .02 +80-20%; 200 V R40, 41 6-11009C73 10k
C28 (B,D) 8-82905G11 0.22 R42 (B,D) 6-11009C73 10k
C29 (D) 8-82905G 11 0.22 R43 6-11009C69 6.8k
LINE P-T-T LINE P-T-T C30 (B,D) 8-83813H09 .033; 100 V R44 6-11009C85 33k
C31(D) 21-82428826 .02 +80-20% 200 V R45 6-11009C91 56k
C32 (D) 8-82905G 11 0.22 R46 6-11009C73 10k
C34 (D) 8-83813H09 .033; 100 V R47 6-11009C61 3.3k
C35 (D) 21-82187B29 .001; 100 vV R56, 57 17-83027H03 1.5k; 3 W
R58 6-11009C79 18k
semiconductor device, diode: (see note) RS9, 60 6-11009C55 1.8k
CR1,2,3 48-83654H01 silicon R61 6-11009C79 18k
_ 1 osc CR4 (AB,D) 48-83654H01 silicon R62, 63 6-11009C29 150
F1osc GROUND GROUND CR5 48-83654H01 silicon R64 6-11009C71 8.2k
CR6 (B,D) 48-83654H01 siticon R65 6-11009C57 2.2k
XMTR 0SC GND ¥MTR 0SC &N CR7 (B,D) 48-83654H01 silicon R66 6-11009C66 5.1k
FRONT CR8 48-83654H01 silicon R67 6-11009C39 390
F2 0sC F2 osc SaneL CR9 (B,D) 48-83654H01 silicon R68 (D) 6-11009C57 2.2k
CR10 48-83654H01 silicon R69 (D) 6-11009C53 1.5k
DELAYED KEYED A4 DELAYVED KEVED A+ CR11(B,D} 48-83654H01 silicon R70 6-11009C61 3.3k
FI-F2 | Loont pANEL Fi-F2 CR12 thru 15 48-83654H01 silicon R71 (D) 6-11009C61 3.3k
LINE DISABLE SWITCK | "TswitcHes INE DISABLE swiew CR18 thru 24 48-83654H01 silicon R72 6-11009C69 6.8k
CR25 (D) 48-83654H01 silicon R73 6-11009C57 2.2k
0C LINE DISABLE BC LINE DISABLE CR26 (D) 48-83654H01 5§I§Con R74 6-11009C01 10
CR27 (D) 48-83654H01 silicon R75 6-11009C65 4.7k
e n2 woTE CR28, 29 48-83654H01 silicon R76 6-11009C61 3.3k
SELECT CR30 (D) 48-83654H01 silicon R77 (D) 6-11009C61 3.3k
CR31(A,B,D) 48-83654H01 silicon R78 (D) 6-11009C73 10k
Rt 0sC sober CR33 48-83654H01 silicon R79 6-11009C81 22k
- . R80 (D) 6-11009C61 3.3k
Rz 08 coil; rf: R81 (D) 6-11009C61 3.3k
Lt,2 24-83008H01 oscillator R82 (D) 6-11009C57 2.2k
R83 (D) 6-11009C01 10
transistor: (see note) R84 (D) 6-11009C65 4.7k
Q1 48-869642 NPN; type M9642 R85 (D) 6-11009C61 3.3k
Q2 48-869643 PNP; type M9643 R86 (D) 6-11009C81 22k
Q3 48-869642 NPN; type M9642 R87 (D) 6-11009C53 1.5k
Q4 (A,B,D) 48-869642 NPN; type M9642 R88 (D) 6-11009C61 3.3k
Q5 (A,B,D) 48-869643 PNP; type M9643 R89 6-11009C71 8.2k
Q6 (A,B,D) 48-869642 NPN; type M9642 RY0 6-11009C61 3.3k
s . : , - s = = . s & Q7 (B,D) 48-869642 NPN; type M9642 R91 (D) 6-11009C73 10k
SOLDER SIDEi BD- DEPS-34554-0 SOLOER SIDE /8D-DEPS-34554-0 Q8 (B,D) 48-869642 NPN; type M9642
SHOWN FROM SOLDER SIDE contoitan Soc. 35 oErs 33 S SHOWN FROM SOLDER SIDE cod BTN ST o Rt as 45869642 Dp. e Mobts awitch:
Q10 48-869567 NPN; type M9567 S1 40-83204B01 slide
Q11(B,D) 48-869643 PNP; type M9643 S3.4 40-83468E01 slide
Q12 (B,D) 48-869567 NPN; type M9567
Q13, 14 48-869642 NPN; type M9642 voltage regulator: (see note)
Q17 48-869572 NPN; type M9572 VR1 48-83461E12 Zener, 27 V
Q18 (A,D) 48-869572 NPN; type M9572 VR2 (A.B,D) 48-83461E12 Zener, 27 V
Q19 (B) 48-869642 NPN; type M9642 -
Q20 (8,D) 48-869643 PNP; type M9643 non-referenced items
Q21 (D) 48-869567 NPN; type M39567 9-83497F01 RECEPTACLE, female: 8-contact; 3 used
: . : H Q22 (D) 48-869642 NPN; type M9642 (PCB Edge Connector)
Circuit Board Details & Parts List Q23 (B.D) 48.869642 NPN: type M9642 14.84436N01  CAN, insulated coil
Motorola No. 68P81062E16-A Q24 (D) 48-869643 PNP; type M9643 64-83120L02 PANEL, screened (TRN5240A,
(Sheet 2 Of 3) Q25 (D) 48-869642 NPN: type M3642 TRN5254A)
Q26 (D) 48-869567 NPN; type M3567 64-83121L02 PANEL. screened (TRN5255A)
11/1/85-UP 64-83122L02 PANEL, screened (TRN5256A)
resistor, fixed: £5%; 1/4 W: 26-82072G03 SHIELD, coil; 2 req'd.
unless otherwise stated 76-83960B07 CORE, 6 req'd.
2; gngggg;g ;?zkk note: For optimum performance, diodes, transistors, and integrated circuits must

be ordered by Motorola part numbers.
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CIRCUITRY OUTSIDE DASHED BOXES USED WITH ALL

MODELS

EEPS-34588-0

Module Line
Description Current Function

F1-PL +5.5mA Key Transmitter on F1,
-2.5mA PL Disable Receiver

F2-R2 Mute +5.5mA Key Transmitter on F1
+12.5mA ggy Transmitter on F2, Unmute
-25mA PL Disable Receiver
-5.5mA Mute R2

F1.CS +55mA Transmit on F1

C2-R2 +55mA Transmit on F1, Select R1
+12.5mA Transmit on F2, Select R2
-25mA PL Disable Receiver
BENCH TESTING SET-UP

Pin No. Connect

1,16 Ground

10,2 10k ohms to 9.6 volts dc

3 Through 0 to 15 dc milliameter to 70 to 100 volts dc current

source

4 To negative () of current source

5 9.6 volts

17 12volts dc

NOTES:

1. Unless otherwise stated: resistor values are in ohms (k = 1000); capacitor

values are in microfarads.

2. Jumperchart.

DC TRANSFER MODULES

MODELS

TRNS5240A, S4A, S5A, 56A

FUNCTION

Converts dc line currents to station control functions.

Model Ju1 Ju2 Jus Ju4
F1-PL TRNS5240A IN ourt out out
F2-R2 Mute TRN5256A ourt IN IN ouTt
F1CONT TRN5254A IN ouTt ouTt out
C2-R2 TRN5255A ouT ourt IN ouTt

3. Voltages shown in parentheses are normally measured when function is
activated. Voltages not in parentheses are normally measured when function is

deactivated.

4. See parts list for component values.

5. All bistables are complementary. Therefore, both bistable transistors are on or

off simultaneously.

6. NA.

7. While either pins 18 or 19 are grounded, line currents will not activate the

module.
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DC TRANSFER (OPTION) MODULE parts list

legend
MODELS TRNS5239A, 57A
reterence symbol
suffix application
No Suffix All models
A TRNS5239A
B TANS257A

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

TRN5239A Paging Control DC Transfer Module

TRN5239A PAGING CONTROL TRNS257A REPEATER CONTROL TRN5257A Repeater Control DC Transfer Module PL-7954-A
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF = 10%;50 V: R23 (B) 6-11009C73 10k
uniess otherwise stated R24 (B) 6-11009C50 1.1k
C1 8-82905G02 .022 R25 (B) 6-11009C57 2.2k
Cc2,3 21-8218782% .001; 100 V R26 (B) 6-11009C39 390
C4 8-82905G02 .022 R27 (B) 6-11009C66 5.1k
Ccs 21-82428B26 .02 +80-20%; 200 V R28 (B) 6-11009C71 8.2k
C6,7 8-82905G02 0.22 R29 (B) 6-11009C73 10k
C9 (B) 8-82905G02 .022 R30 (B) 6-11009C89 47k
RouND GRouND c10 23-865137 4.7 +20%; 25V R31 6-11009C43 560
c11 8-82905G 11 0.22 R32 6-11009C43 560
P e oisane C12 (B) 8-82905G 11 0.22 R33 6-11009C73 10k
CONTROL C13 (B) 8-82905G 11 0.22 R34 6-11009C43 560
LINE 4 C15,16 23-865137 4.7 £20%; 25V R35 6-11009C6 1 3.3k
Lme C18,19,20 8-82905G 11 0.22 R36 (B) 6-11009C49 1k
LINE — C21,22 21-82187B29 .001; 100 V R37 (B) 6-11009C73 10k
Line - C23,24 21-874352 1200 pF +5%; 300 V R38 (B) 6-11009C49 1k
.6 voC C25 8-82905G 11 .022 R39 (B) 6-11009C61 3.3k
9.6 voo ) C26 NOT USED R40 6-11009C73 10k
c27 21-82428B26 .02 +80-20%; 200 V R41 6-11009C73 10k
P-T-T CONTROL P coNTROL c28 8-82905G 11 0.22 R42 (B) 6-11009C73 10k
C29 NOT USED R43 6-11009C69 6.8k
KEYED A- ENABLE C30 8-83813H09 .033; 100 V R44 6-11009C85 33k
KEYED - B R45 6-11009C91 56k
diode: (see note) R46 6-11009C73 10k
CR1 thru 6 48-83654H01 silicon R47 6-11009C61 3.3k
CR7 (B) 48-83654H01 silicon R56 17-83027H03 1.5k; 3 W
CR8 48-83654H01 silicon R57 17-83027H03 1.5k; 3 W
LINE p-T-T CR9 (B) 48-83654H01 silicon R58 6-11009C79 18k
LINE PTT CR10 48-83654H01 silicon R59 6-11009C55 1.8k
CR11(B) 48-83654H01 silicon R60 6-11009C55 1.8k
CR12 thru 15 48-83654H01 silicon R61 6-11009C79 18k
CR18 thru 24 48-83654H01 silicon R62 6-11009C29 150
CR28, 29 48-83654H01 silicon R63 6-11009C29 150
CR31 (B) 48-83654H01 silicon R64 6-11009C71 8.2k
CR32 (A) 48-83654H01 silicon RE65 (A) 6-11009C53 1.5k
CR33 (A) 48-84616A01 silicon, hot carrier RE5 (B) 6-11009C57 2.2k
£ 0sc Fi0sC CR33 (B) 48-83654H01 siticon R66 6-11009C66 5.1k
GROUND ] CR34 (A) 48-83654H01 silicon Re67 6-11009C39 390
N XMTR 0SC GND R70 6-11009C61 3.3k
XNTR 0SC WD coil; rf: R72 6-11009C69 6.8k
t1,2 24-83008H01 oscillator R73 (A) 6-11008C57 2.2k
R73 (B) 6-11009C49 1k
transistor: (see note) R74 6-11009CO01 10
OELAYED KEYED A+ TRANSWIT prLaTES KEYER A Qi 48-869642 NPN; type M9642 R75 6-11009C65 47k
Q2 48-869643 PNP; type M9643 R76 6-11009C61 3.3k
UINE DISABLE LINE DISABLE Q3 48-869642 NPN; type M9642 R79 6-11009C81 22k
Q4 48-869642 NPN; type M9642 R90 6-11009C61 3.3k
DC LINE DISABLE DC LINE DISABLE Q5 48-869643 PNP; type M9643
Q6 48-869642 NPN; type M9642 switch:
“pL" TONE IWHIBIT RPTR KNOCKOOWN Q7 (B) 48-869642 NPN; type M9642 s1 40-83204801 slide
Q8 (B) 48-869642 NPN; type M9642 S2 (B) 40-83468E01 slide
Q9 48-869643 PNP; type M3643 S3,4 40-83468E01 slide
APTR OFF Q10 48-869567 NPN; type M9567
Qn 48-869643 PNP; type M9643 voltage regulator: (see note)
Q12 48-869567 NPN; type M3567 VR1,2 48-83461E12 Zener, 27 V
Q13, 14 48-869642 NPN; type M9642 y
Q17,18 48869572 NPN: type M9572 non-referenced items
Q19 48-869642 NPN; type M9642 9-83497F01 RECEPTACLE, female: 8-contact; 3 used
Q20 48-869643 PNP; type M9643 (PCB Edge Connector)
Q23 48-869642 NPN; type M9642 64-83123L02 PANEL, screened (TRN5239A)
64-83124L03 PANEL, screened (TRN5257A)
resistor, fixed: +5%; 1/4 W: 26-858660 SHIELD, coil; 2 req'd.
RPTR ON unless otherwise stated 76-83960B07 CORE, 6 req'd.
- 2; 2113832? ;ozkk note: For optimum performance, diodes, transistors, and integrated circuits must
o SO ’ - e ¢ ’ " - P - 8 be ordered by Motorola part numbers.
SHOWN FROM SOLDER SIDE comARET SIDEIRIDE S Rnn SHOWN FROM SOLDER SIDE conS3L0ER SioE sa-oers sasea-o R3 6-11009C39 390 Y P
OL-DEPS-34563-0 OL-DEPS-34562-0 R4 6-11009C61 3.3k
R5 6-11009C66 5.1k
R6 6-11009C73 10k
R7 6-11009C01 10
R8 6-11009C57 2.2k
R9 6-11009C61 3.3k
R10 6-11009C71 8.2k
R11 6-11009C69 6.8k
: : . . R12 6-11009C71 8.2k
Circuit Board Details & Parts List R13 11009066 5.1k
Motorola No. 68P81062E17-B g:g g'ugggggg m’
(Sheet 1 of 2) R16 6-11009C73 10K
11/1/85- UP R17 6-11009C57 2.2k
R18 6-11009C01 10
R19 6-11009C69 6.8k
R20 6-11009C69 6.8k
R21(B) 6-11009C81 22k

R22 6-11009C61 3.3k




CIRCUITRY OUTSIDE DASHED BOXES USED WITH BOTH MODELS

Q1 CONDUCTS WHEN LINE
CURRENT EXCEEDS

+5.5 mA
Q F1 P-T-T

P-T-T LINE P-T-T
. DETECTOR INVERTER SWITCH L(AJ/V[:Z:USES[;EKVEEVDA'
R4 LINE P-T-T A LAY EU A«
LINE DISABLE 8 e E PATH TO BE GENERATED
" el (v
LOW HERE FKOM STATION (CONTROL MODULE T'> ® > §e ' 10 LINE P-T-T
PREVENTS LINE KEVING OF THE TRANSMITTER F1 LINE P~T-T PATH ov 2.2x cR3
Q1 96y R4 Q2 9.6v) R22 0V WHILE
Q 1 at MI642 (76v' 133k M9643 3.3% T1 SELECT PATH AR
' 3 o — ICHANNEL ELE ENABLE) GREATER, INPUT APPLIED
L orv (8 9v) 9 6v . avo TOPINS 3& 4
B B 34 3.3k 8.2k LOW DISABLES RCVA “PL”
0 0V AFTER —2.5 mA APPLIED
RS TOPINS3& 4
S 0V UNTIL XMTR IS KEYED
PAGING —— R2 $CRY R3 pcr2 (RPTR VERSION)
RPTR CONTROL - RESET WHEN —2.5 mA "PL" 2.2x 390 L DISABLE CLEAR 0V UNTIL “PL” DISABLE
RESET WHEN XMTR IS KEYED DISABLE FUNCTION IS REMOVED = = FUNCTION REMOVED
+9.6v +9.6v P . (PAGING VERSION)
~ ~ CR35 "
O u — , P O 2 *PL" DISABLE
&CRIO
- cRr28 7 KEYED A- ENABLE
PL" DISABLE Ra! oo N
R4 R1E prae Be > 14 F4 OSCILLATOR
Foh R40 ‘
CONDUCTS WHEN LINE 10% M [
CURRENT IS 2.5 mA RIS  — RPTR CONTROL l L\ LOW ENABLES F1 XMTR GHANNEL
ik ONLY os‘sv ELEMENT
. " 3 N OV AFTER +5.5 mA APPLIED TU
PL" DISABLE A vo6y (INHIBITED REMOVES RPTR INHIBIT L - PINS 34 4 REMAINS AT
DETECTOR E 2 \v4 8y £2 A BRI 0V UNTIL PIN 17 GOES LOW
Q4 F2 2.2x R30 BISTABLE) F2 XMTR UNKEYS)
MSeE DETECTOR IR R cr? BISTABLE] c¢rs a36 BISTABLE CRS 39 ~ 1
38
RPT T SELECT N R32 R o o B D
o5 iséw &) G S switch T 3% T (I " (RPTR TS AP D 6 uNUsED
, 2 N (0.1v} R42
g6V
Q5 (8.9v) Q6 R24 R28 Q14 Qi2 10k
1 M964 MoE42 Faumep 1 TpATH 1K o1V 8.2 s 6v Q9 aio 3¢ 1) m9ea3 M9567
9643 8 1v) o M9643 0V MISET /0 V! k\ ov
<% rea Q7 [ 8v) D (0.7 +9.6V
- ' A 10k X114 M9642 o1V
022 oy 18 8v/
R14 ol Q <010 A3 rya Jen ov Lz gr37 R38  _Lc13
330 = = f JTar 0k 560 “~0.22 (9.5v7 T 0.22 §tox n To.22
Juh Q7 CONDUCTS WHEN LINE R27 e ]
14 = Ri8
igﬁ :;Efj];lyss;v:ummp//v i.. Loy R NOTE 2 _ _ CURRENT EXCEEDS 54K _ 5 TRANSMITTER OSCILLATOR GROUNOD
. >.022 +125 mA
- +9.6V = +9.6V LOW INHIBITS LINE CONTROL
P-T-T CONTROL 6 SELECTED BY LINE PRIORITY GATE 8.8V SWITCH CRI3 /1
F2 BiSTABLE ol MY b 19 DC LINE DISABLE
¢ RPTR CONTROL ONLY o ~
NETWOKRX )
(65v)— OV hed a A
- 17 DELAYED KEYED A+
PR | [ e X e s
Ci6 Qi4
R44 M
d 9642 M9642 PRESENT DURING P T T AND 150 mS
cRis g ov i AFTER UNKEYING
GROUND § >y 9.6v) CRI2
= > 8
9.6V R4T ‘
O. ‘{34" ENABLES F18 F2 y
P~T-T IMMEDIATELY TURNS = BISTABLES (WHEN v PRESENT AFTER
Q130N BUT ONLY FOR 60 HSEC - DELAYED KEYED SWITCHED SWITCHING CIRCUITS
ALLOWS SWITCHING TO TAKE A+ IS PRESENT s.8v HAVE BEEN ACTIVATED
ACTIVATED WITH (+) CURRENT PLACE BEFORE BIAS IS APPLIED AND Q1315 OFF),
{} TO F18& F2 BISTABLES.
Pal
POSITIVE TRANSFER ~
OSCILLATOR u
[ Lne s 3 > R3S mmtp 10
1.5%
b L cie
Aene L8 ot -
;:c°z<;| dcrig s2 LOW INHIBITS
| ‘L4 1 MHz SIGNAL RPTR ON RETA OPERATION
OR REMOVES
‘9 R62 ue AMPLITUDE 1S *— > B on
&R 150 = PROPORTIONAL TO L | PL" TONE FROM
START - MAGNITUDE OF INPUT - XMTR QUTPUT.
Lcie DC CURRENT AND RPTR OFF CR29 Or
= R70 R72 R79 - -
0.22 DETERMINES PARTICULAR LOW HERE KEYS XMTR OR -4 ¢ vz RPTR TURN-ON/ TURN-OFF
s3 3.3 6.8k 22n 20 OR PAGE
DETECTOR CKT ACTIVATED. ON F1 AND ACTIVATES PTR . PAGE NOTE 2 ‘ ("PL" TONE INHIBIT)
PCr20 PAGE BISTABLE OR R orn IR c27 BISTABLE CR33
G RES ACTIVATES RPTR OFF A\ fe RPTR VERSION
77 PO ARSI A St i
Lcez gcra NOTE 4 BISTABLE ONLY -~ 02 0V AFTER —5.5mA APPLIED TO
.00t % CR32 PINS3&4. +9.6 VAFTER +125mA
3 ‘ R73 APPLIED TOPINS 3 & 4.
A cri7 <428 Tk o 9.6V 0 5v PAGH A
To.22 : * PAGING (8.1v) 19 5v) NOTE 4 CR34 Q23 FPAGING VERSION,
ONLY *PAGING rov? 0V AFTER —12.5 mA APPLIED TO
c2s RPTR OFF OR g M9642 PINS 34 4+
R64 0.6v PAGE DETECTOR 020 /3 o / 4 +9.6 VAFTER SW, 8.8V
4'7 )
A 8.2x Q19 M9643 09‘5;/ 02V DISAPPEARS.
a6 022 o7v M9642 9.6v 16.8v) rv)
18k Q Aces  fats R76 30
/st CONDUCTS WHEN LINE - 022 47K 3.3k Iuorz 4
LINE - 4
" o o CURRENT EXCEEDS ne? B

[
NEGATIVE TRANSFER L — ij
OSCILLATOR L

ACTIVATED WiTH ! | CURRENT

—~5.5mA (RPTR VERSIONS]
OR
~12.5 mA (PAGE VERSIONS)

JU JUuse
9.6V o—-——o-—!-o—JL—o-—-o—o SWITCHED 8.8V

NOTE 2 NOTE 2

Module Line
Description Current Function
Paging (Optional) | +5.5mA Key transmitter on F1
with PL modulation.
-2.5mA PL disable receiver
-12.5mA Key transmitter on F1
without PL modulation.
RPTR Control +55 mA Transmit on F1
(optional for re- +12.5 mA | Repeater turn-on
peater)
-2.5 mA PL disable receiver
-5.5 mA Repeater turn-off

Bench Testing Set Up

Pin No. Connect
1,15 Ground
10, 2, 20 10K ohms to 96 voits dc

3 Through 0 to 15 dc milliameter to 70 to
100 volts dc current source

To negative (—) of current source

5 9.6 volts
17 12 volts dc
NOTES:

1. Unless otherwise stated; resistor values are in ohms (k =

1000) and capacitor values are in microfarads.

2. Jumper Chart.

EEPS-34589-A

Model Ju1t | JU2 | JUS | JU4
Paging TRN5239A | IN |OUT |OUT| IN
RPTR Cont. TRN5257A | IN |OUT | IN |OUT

. Voltages shown in parenthesis are normally measured

when function is activated. Voltages not in parentheses
are normally measured when function is deactivated.

. See parts list for component values.

. All bistables are complementary. Therefore both bistable

transistors are on or off simultaneously.

. N/A.

not activate the module.

. While either pins 18 or 19 are grounded, line currents will

LEGEND
e———

"

‘17*70

S TART -cracuir THeoRY mosT £asiLY unpERSTOOD

BY BEGINNING AT THIS POINT AND FOLLOWING
SIGNAL FLOW.

THEORY OF OPERATION DATA

MAINTENANCE DATA

PRIMARY SIGNAL FLOW

SECONDARY SIGNAL FLOW

DC TRANSFER (OPTION) MODULE

MODELS TRNS5239A, S7A

FUNCTION

Converts dc line currents to station control functions.

Schematic Diagram

Motorola No. 68P81062E17-B
(Sheet 2 of 2)

11/1/85- UP



GUARD TONE DECODER MODULES

.
MODELS TLN2443A, 5S0A parts list
legend
reference symbol

suffix application

No Suffix All Models
A TRN5307A Decoder without GND switch circuit

8 TRN5319A Decoder with GND switch circuit

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

TRNS5307A Guard Tone Decoder Board

TRN5319A Guard Tone Decoder Board PL-7958-A
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DEESCRIPTION
capacitor, fixed: uF =5%; 50 V: R31 6-11009C49 1k
unless otherwise stated R32 6-11009C75 12k
c1 8-82905G26 0047 R33 6-11009C33 220
c2 8-84326A29 .005 2% R34 6-11009C89 47k
GROUND C3 8-82905G07 0.1 R35 6-11009C57 2.2k
C4 8-82905G 11 0.22 R36 6-11009C99 120k
TRANSMITTER OSCILLATOR GROUND C5,6,7 8-82905G02 .022 R37 6-125C97 100k
c8 8-82905G25 .0033 R38 6-11009C81 22k
F1 OSCILLATOR GROUND c9 8-82905G01 01 R39 6-11009C93 68k
c10 8-82905G 11 0.22 R40 6-11009C73 10k
N C11 thru 14 8-82905G04 .068 R41 6-11009C89 47k
& C15 23-865136 15 £20%;25V R42 6-11009C395 82k
L C16 8-82905G03 047 R43, 44 6-11009C57 2.2k
c17 23-865136 15 +20%; 25 V R45 6-11009C37 330
i C18, 19, 20 8-82905G04 .068 R46 6-11009C75 12k
Sw oA+ % c21 23-865137 47 £20%; 25V R47 6-11009C61 3.3k
H Cc22 23-82783B08 1.0 £20%; 35V R48 6-11009C51 1.2k
LINE DisABLE 3 c23 23-865136 15 £20%; 25V R49, 50 6-11009C13 33
g C24 8-82905G 11 0.22 R51 6-11009C75 12k
i C25 23-865136 15 £20%;25V R52 6-11009C61 3.3k
. C26 8-82905G07 0.1 R53 6-11009C57 2.2k
TONE DECODER INPUT 5 ca27 8-82905G 11 0.22 R54 6-11009C35 270
g c28 23-82601A25 100 + 150-10%; 20 V R55 6-11009C89 47k
C29, 30 21-82187B14 .001; 100 V R56 6-11009C65 4.7k
R57 6-11009C57 2.2k
semiconductor device, diode: (see note) R58 6-11009C25 100
FoNCTION ToNE CR1 thru 17 48-83654H01 siticon R59 6-125C49 1k 12 W
R60 6-11009C89 47k
A § coil assembly, inductor: R61 6-11009C81 22k
§ L1 1-80702B11 1 H; incl. ground clip R62 6-11009C93 68k
B i SerEAT/ | R63 6-11009C81 22k
transistor: (see note) R64 6-11009C75 12k
Q1 48-869539 NPN; type M9539 R65 6-11009C61 3.3k
Q2 48-869594 NPN; type M9594 R66 6-11009C93 68k
DECODER BIAS SWITCH Q34 48-869570 NPN; type M9570 R67, 68 6-11009C89 47k
Q5 48-8695%4 NPN; type M9594 R69, 70 6-11009C57 2.2k
LINE P-T~T Qé 48-869570 NPN; type M9570 R71 6-11009C73 10k
Q7 48-869571 PNP; type M9571 R72 6-11009C89 47k
LINE DRIVER MODULE v Q8 48-869570 NPN; type M9570 R73 6-11009C49 1k
GROUND i Q9 48-869594 NPN; type M9594 R74 6-11009C61 3.3k
§ Q10,11 48-869571 PNP; type M9571 R75 6-125C49 1k; 1/2 W
N Q12 thru 14 48-869570 NPN; type M9570 R76 6-11009C49 1k
§ Q15 48-869648 NPN; type M9648 R77 6-11009C63 3.9k
§ Q16 thru 19 48-869570 NPN; type M9570 R78 6-11009C49 1k
i Q20 48-869571 PNP; type M9571 R79 6-11009C57 2.2k
Q21 48-869570 NPN; type M9570 R80 6-11008C25 100
§ Q22 (B) 48-869567 NPN; type M9567 R81 6-11009C57 2.2k
i R82 6-11009C73 10k
resistor, fixed: £10%; 1/4 W: R83 6-11009C57 2.2k
H uniess otherwise stated R84 6-11009C49 1k
% R1 6-11009C73 10k R85 6-11009C09 22
N R2 6-11009C69 6.8k R86 6-11009C93 68k
1 R3 6-11009C81 22k R87 6-11009C81 27k
g R4 6-11009D06 220k R88 6-11009C37 330
4 RS 6-11009C97 100k R89 6-11009C01 10
3 R6 6-11009C49 1k R90 6-11009C49 1k
H R7 6-11009C73 10k R91 6-11009C57 2.2k
] R8 6-11009C81 22k R92 6-11009C49 1k
] R9 6-11009C77 15k R93 6-11009C61 3.3k
H i R10 6-11009C61 3.3k .
% “HEEOEPE: 3884 i R11 6-11009D02 150k mechanical parts
SHOWN FROM SOLDER SIDE OL- DEPS~34565-0 R12 6-11009D18 680k 3-84256M01 SCREW, tappingy; 2 used
R13 6-125A73 10k; 1712 W 64-83128L02 PANEL, screenesd
R14 6-11009C45 680 5-84220801 GROMMET,; 2 ussed
R15 6-11009D18 680k 9-83497F01 RECEPTACLE, & contact; 3 used
R16 6-11009D08 270k (PCB Edge Coninector)
R17 6-11009C73 10k 1-80702B13 ASSEMBLY SOQKET and BRACKET
R18 6-11009C41 470 9-83697M01 RECEPTACLE, fiemale; 13 used
R19 6-11009C45 680 note: For optimum performance, diodes, transistors, amd integrated circuits must
R20 6-125C37 330; 172 W be ordered by Motorola part numbers. ’
R21 6-11009C53 1.5k
. . . . R22 6-11009C13 33
Circuit Board Detail & Parts List R23 611009093 Bk
Motorola No. 68P81062E18-A A24 611009C83 27k
R25 6-11009CO01 10
(Sheet 1 of 2) R26 6-11009C49 1K
. R28 6-11009C93 68k
11/1/85- UP R29 6-11009C83 27k

R30 6-11009C11 27




GUARD TONE DECODER MODULES

MAINTENANCE & TROUBLESHOOTING
1. CONNECTIONS

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

information in the manual for additional set-up details.

Make the following connections to the module.

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

2. NORMAL CONDITIONS

Excessive deviations from these values indicate abnor-
mal conditions.

Function Typical Value

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

PTT Turn-On Time Less than 100 Milliseconds
PTT Turn-Off Time Less than 100 Milliseconds
Prefilter Switch Time 375 Milliseconds
Gated AGC Threshold -45 dBm

Line AGC Threshold -18 dBm

Prefilter Frequency 2160 Hz
Vibrasponder Frequency 2175 Hz

3. MODULE MALFUNCTION LOCATION
TECHNIQUES

Step 1. Inject a 15 millivolt, 2175 Hz audio tone into
pin 9.

Step 2. Measure the dc voltage from pin 13 to ground
as the tone input voltage reaches 15 millivolts, pin 13
should go to ground if the ground does not occur.
Check voltages on transistors Q1 through Q6, Q11, Q12
and Q13.

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

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

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

FUNCTION
HIGH GUARD TONE
TONE 35 ms
2175 He

120mS

A FUNCTION COMMAND WA VEFORM

B TRANSMIT COMMAND WAVEFORM

HIGH GUARD
TONE

2175 Hr
120ms

L —

FUNCTION
TONE
35 ms

CONTINUES UNTIL P.-T—T
SW IS AELEASED

LOW GUARD
TONE 2175 Hz

VOICE OCCURS DURING
THIS TIME

D 4

PASSES 2175 Mz GUARD

1ST AMPLIFIER

3RD AMPLIFIER

REED DRIVER

"VIBRASPONDER" REED ‘4TH AMPLIFIER

TONE. REMOVED FROM R7 RS
ToNE Fncrion Tone oow at — — T T
i
START 0ECO0ER 9 >fpmmy o e Fumiion vowt oK 22k 3 GROUND
o 0 C: RO RAO acssonty SWITCH L]
1 ) g 3 OSCILLATOR
10k c2 [ELEL o022 ¥ 3.3k I8 Q3 e GROUND
R2 008 c3 - cr 680K? M9570 13.6v Qz2
f > It 0. 96y - ) 0.95V /3 2175 HZ M9567 R92
ct  Rgt ¢ 68K I, It p— < 6 SW At
= 22 [ 0.3v .022 -\ c13 i
L0047 ca c co CR ¢ sy T~
AL 2 £ Ri6 0.22
R6 = 270 o R93
l 100K 1K 0.22 0033 .04 L K > 33K
- ek - - -
LINE ORIVED = = = = = = = 20 TRANSMITTER
= = ————<2 OSCILLATOR
GUARD TONE GROUND
GAT ac
ED AGC DETECTOR AGC ISOLATOR ATTENUATOR LINE AGC DETECTOR (MODEL TLN2450A ONLY)
‘7 PROVIDES DRIVE TO Q9 DURING
Q7 AND Q8 VARY DRIVE TO 09 70 HIGH LEVEL GUARD TONE AND
MAINTAIN LOW LEVEL GUARD TONE FUNCTION TONES TO PREVENT
_ AMPLITUDE CONSTANT. | OVERDRIVING "VIBRASPONDER™ I |
REED
7] ‘.7 bl FUNCTION TONE PRESENT
Q9 7 DURING 2 375 mS
A4 M9594 |, a7 R WINDOW PERIOD
ov o 2.
i R0 sy, > 1 FUNCTION
10K = v TONE H!
h ov
R39 4 N4
68K
A+
<
<
GUARD TONE DETECTOR PUSH-TO-TALK SWITCH REED QUENCHING
CIRCUIT
LINE . Q13 ON DURING GUARD TONE GUARD TONE/
DISABLE A AND FUNCTION TONE TO PROVIDE [ FuncTion LOW DURING P-T-T
011 AND Q12 BIAS Q13 ON DURNG R58: ZS LINEP-T-T g TONES
4 f PRESENCE OF GUARD TONE. A I CRYO
Jcie |C20 O ov 17 fo—b> 16 LINE PT-T
=
0s8 _|oes “(11.4V) _ ~ 5
= = v E 3 LOCAL /
QH A TUANS OF F AFTER FUNCTION TRANSMIT DEFEAT
A ) ;’?’5";’ M9I574 (.04v) ov TONE WINDOW INCREASING GAIN LINE DI;SABLE
ot votv 1 > LEVEL GUARD TONE. (REMOVES
2K ov Re8 ov
47K
SRS4
<270
= = = e
CRS
b B
R49 R52
33 Ls.ak PRE-FILTER DECODER BIAS A+
- SWITCH SWITCH DRIVER HIGH DURING =375 mS
“CR‘ = FILTAERED w’mnow»smou "
+
822 Q46 Q7 I <15 DECODER BiAS
o M9570 e M3570 g SWITCH
ov
0.71V ¢ Es 0.75 V/[) OFF DURING FUNCTION TONE WINDYOW TO
OFF DURING FUNCTION TONE L \ b ENABLE FUNCTION TONE DETECTO#RS,
WINDOW TO REMOVE ov
PRE-FILTER FROM INPUT oV
R60 RE7
iy 47K 47K
FUNCTION TONE WINDOW GENERATOR - WHEN Q13 TURNS ON,
Q16 AND Q17 TURN OFF FOR=375 mS AS DETERMINED BY (23,
R61. R62. RB3, AND RB6, Q16. Q17 TURN ON IMMEDIATELY AFTER
LOSSOF P-T-T.
GUARD TONE DETECTOR INVERTER ACTIVITY CHECKER ACTIVITY AMPLIFIER
TURNS QFF FOLLOWS Q21 ON ANB OFF TO ¥
Q18 DURING
Vi acTvity ON FOR EACH POSITIVE 4aLF
Q18 CYCLE OF TONE SIGNALS. FILTERED _13.3v Res. 3,6V A
oy M9570 Q19 L > R86 At 2 *
. +|c2s 10
og»;/vx«ysylv fﬁ?? ANG FUNCTION TONE 71.3v/ 10.5v] M9570 ~ T
A I CTEL 10
AGC AND FUNCTION TOME D[:;\[BCLYEOGRA;THD 0.62v ro.1v)) c26 6.2v m————< 1 GROUND
TURNS ON AFTER LOSS 0F ACTIVITY TO fov/ m Q21 0.87v R8s |
TURN OFF P T T AND UISABLE GATED AGC. A M3570 . - < =
TURN ON IS DELAYED 7 (25 CHARGE o4 e
275 mS TOPREVENT LGSSOF P T T DUE 10 :
LINE INTERAUPTIONS, R7S 0. 14V
R84 R8BS
ik 1K 22
- 1 TCRe2 =+ -4

Model Complement

GUARD TONE DECODER MODULES

MODELS TLN2443A, 50A

FUNCTION

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

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

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

e Turns transmitter off at end of PTT.

* Transmitter channel element ground provided with
TLN2450A Module. (A guard tone relay control sta-
tion does not include this circuitry on any other
module.)

Module Reed (2175 Hz) Application
TRN5307A TLNG7098H Remote control base
and repeater stations

TRN5319A TLN67098BH Guard tone relay

control stations.

START CIRCUIT THEQORY MOST EASILY
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Motorola No. 68P81062E18-A
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F1-CS & F1-PL TONE CONTROL MODULES

Circuit Board Diagram and Parts List

Motorola No. 68P81062E19-B
(Sheet 1 of 2)
11/1/85-UP
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parts list

reference symbol
suffix
No Suffix
A
B
C

legend

application
All Models
TRN5322A
TRN5327A
TRN5327A

This parts list covers 4 modeis of the F1 Tone Decoder Modules. Where differences
exist, a letter code is added to the reference symbol to indicate the applicable unit.

TRN5320A F1-PL Control, F1 Tone Control Module
TRN5322A F1-CS Control, F1 Tone Control Module
TRN5327A 4-Frequency F1-CS Control, F1 Tone Control Module

TRN5328A 4-Frequency F1-PL Control, F1 Tone Control Module PL-8001-8
REFERENCE MOTOROLA REFERENCE MOTORQILA
SYMBOL PART NO. DESCRIPTION SYMBOL PART N©O. DESCRIPTION
capacitor, fixed: uF +10%; 50 V: R13 (A) 6-125C49 1k 12 W
unless otherwise stated R14 (A) 6-11009C73; 10k
C1(A) 8-82905G07 0.1 R15 (A) 6-11009C49%; 1k
C2 (A) 21-82187B29 .001; 100 Vv R16 (A, B, C) 6-125C49 1k, 12 W
C3(A) 8-82905G07 0.1 R17 (A, B, C) 6-11009C97 100k
C4 (A) 8-84326A14 0062 +2% R18 (A, B, C) 6-11009C5%: 2.7k
C5 (A) 21-82187B29 .001; 100 V R19 (A, B, C) 6-11009C63: 3.9k
C6 (A) 23-82783B08 1 +£20%;35V R20 (A, B, C) 6-11009C57 2.2k
C7 (A) 8-82905G02 .022 R21 (A, B, C) 6-11009C79: 18k
C8 (A) 21-82187B29 .001; 100 V R22 (A, B, C) 6-11009C9: 56k
C9 (A, B, C) 8-82905G 11 0.22 R23 (A, B, C) 6-11009C73; 10k
C10(A, B, C) 21-82187829 .001; 100 V R24 (A, B, C) 6-11009C95; 82k
C11,12 (A, B, C) 8-82905G07 0.1 R25 (A, B, C) 6-11009C71 8.2k
C13(A, B, C) 21-82187B29 .001; 100 V R26 (A, B, C) 6-11009C79; 18k
C14 (A, B, C) 8-82905G11 0.22 R27 (A, B, C) 6-11009C43; 560
C15(A, B, C) 8-82905G25 .0033 R28 (A, B, C) 6-11009C4 1 470
C16 (A, B, C) 882284C01 .001 R29 (A, B, C) 6-11009C77 15k
C17 (A, B,C) 8-84326A30 0045 +1% R30 (A, B, C) 6-11009D06: 220k
C18 (A, B, C) 8-82284C01 .001 R31 (A, B, C) 6-11009C88: 33k
C19(A, B, C) 8-82905G 11 0.22 R32 (A, B, C) 6-11009C65: 4.7k
C20 (A, B, C) 23-865136 15 £20%; 25 V R33 (A, B, C) 6-11009C85; 33k
C21 (A, B, C) 23-84669A19 100 + 150-10%; 20 V R34 (A, B, C) 6-11009C67 5.6k
C22 (A, B,C) 23-82601A25 100 +150-10%; 20 V R35 (A, B, C) 6-11009C73; 10k
C23 (A, B, C) 8-82905G07 0.1 R36 (A, B, C) 6-11009C95;: 82k
C24 (A, B, C) 21-82187B27 .002; 100 V R37 (A, B, C) 6-11009C83; 27k
C25 (A, B, C) 8-82905G03 .047 R38 (A, B, C) 6-11009C19; 56
C26 (A, B, C) 882905G 11 0.22 R39 (A, B, C) 6-11009C43: 560
C27 (A, B, C) 8-82905G25 .0033 R40 (A, B, C) 6-11009C51: 1.2k
C28 (A, B, C) 8-82284C01 .001 R41 (A, B, C) 6-125A25 100; 172 W
C29 (A, B, C) 8-84326A30 0045 +1% R42 (A, B, C) 6-11009C53: 1.5k
C30(A, B, C) 8-82284C01 .001 R43 (A, B, C) 6-11009C59: 2.7k
C31(A, B, C) 21-82187B22 270 pF; 200 V R44 (A, B, C) 6-11009C73: 10k
C32 (A, B,C) 8-82905G07 0.1 R45, 46 (A, B, C) 6-11009D08: 270k
C33 (B) 8-84326A13 .0056 +2% R47 (A, B, C) 6-11009C49: 1k
C34 (B) 21-82187B29 .001; 100 V R48 6-11009C73: 10k
C35 (B) 23-82783B08 1 +£20%;35V R49 (A, B, C) 6-11009C77 15k
C36 (B) 8-82905G02 .022 R50 (A, B, C) 6-11009D06 220k
C37 (B) 8-82905G 11 0.22 R51 (A, B, C) 6-11009C85: 33k
C38 (B, C) 23-865136 15 £20%; 25V R52 (A, B, C) 6-11009C65. 4.7k
C39 23-11019A46 100 £20%; 25 V R53 (A, B, C) 6-11009C85: 33k
RS54 (A, B, C) 6-11009C87 3%k
diode: (see note) R55 6-11009C83: 27k
CR1 (A, B) 48-83654H01 silicon R56 6-11009C35. 270
CR2 (A, B} 48-83654H01 silicon R57 6-11009C59: 2.7k
CR3 (A, B} 48-83654H01 siticon R58 6-11009C53: 1.5k
CR4 thru 8 48-83654H01 silicon R59 6-11009C57" 2.2k
CR9 (A, C) 48-83654H01 silicon R60, 61 6-11009C73: 10k
CR10 (A, C) 48-83654H01 silicon R62, 63 6-11009C69: 6.8k
CR11 (A, Q) 48-83654H01 silicon R64 6-11009C81 22k
CR12 48-83654H01 silicon R65 6-11009C97 100k
CR13 (A, B, C) 48-83654H01 silicon R66 6-11009C81 22k
R67 6-11009C49: 1k
coi, af: mmechanical parts
L1 (A, B, C) 1-80702B11 1 H; includes ground clip
2,3 1-80702B11 1 H; includes ground clip 3-84256M01 SCREW, tapping; 2 used
L4 (A) 1-80702811 1 H; includes ground clip 5-842208B01 GROMMET, 2 used !
64-83127L.02 PANEL, screened (TRN5320A)
transistor: (see note) 64-83126L02 PANEL, screened (TRN53224)
Q1, 2(A) 48-869642 NPN; type M9642 64-84317A02 PANEL, screened (TRN5328A)
Q3 (A) 48-869643 PNP; type M9643 64-84394A02 PANEL, screened (TRN5327A)
Q4 (A) 48-869567 NPN; type M9567 9-83497F01 RECEPTACLE, connector; 8-contact;
Q5 (A, B, C) 48-869642 NPN; type M9642 3 used (PCB Edge)
Q6 (A, B, C) 48-869491 NPN; type M9491 note: For optimum performance;. diodes, transistors, and integrated circuits must
((?‘\7 g‘fg)m 48-869642 NPN; type M9642 be ordered by Motorola part numibers. S
Q13 (B) 48-869642 NPN; type M9642
Q14 (B} 48-869643 PNP; type M9643
Q15 (B) 48-869642 NPN; type M9642
resistor, fixed: =5%; 1/4 W:
unless otherwise stated
R1 (A) 6-11009C43 560
R2 (A) 6-11009C49 1k
R3 (A) 6-11009C93 68k
R4 (A) 6-11009C83 27k
R5 (A) 6-11009C09 22k
R6 (A} 6-11009C81 22
R7, 8 (A) 6-11009C57 2.2k
RS (A) 6-11009C49 1k
R10 (A) 6-11009C33 220
R11 NOT USED
R12 (A) 6-11009C49 1k




F1-CS & F1-PL TONE CONTROL MODULES

ON WHEN 1950 He j
PROVIDES 16 B OF CLIPPING TO TONE ISDETECTED SELECTSF1
ENSURE ADEQUATE DRIVE TO Q2 AND Q13 O l
Ft SELECT BISTABLE LINE CONTROL. LOW ENABLES F1 XMTR
’ FUNCTION TONE DE?TSE%’;SR;(Z%EPL MULTIVIBRATOR l PRIORITY GATE CHANNEL ELEMENT
OV AFTER 1950 Hz TONE APPLIED TO PIN 14,
AMPLIFIER/ CLIPPER } > > OV ONTIL XMTHONKEYS b s i
OSCILLATOR
_I . KEYED A—
RS C] ;3 l S ENABLE
g TRANSMITTER
IMPORTANT AL 1t g 2 s
THIS AREA REPRESENTS - Lpogmr Ju2 <004 | OSCILLATOR  GROUND
TS IST  covmo 23 aTe | s 0 >
VERSIONS OF THIS MODULE LOCAL - K "'K' b | 1% 1 9.6 vDC
. 96 VREFERENCE FOR LINE
Lo SEVECT —_—_— — —— — — —h—C"‘i—i CR13 R9 I PN 4 CONTROL PRIORITY ATE o
/ Aty % | i c4 b " Y FCR4 _—
0.4 =
R3 NOTE 2 8.8v ov
68K 5.8y g :.,9250 -0062 (6.2v) (7v)) 8.6v 2
iy o] 0.6v ’ l R6 . 0.6V (3 ’?IG.ZV}
FUNCTION > It o O : > a2
FUNCTION g 44 > 1t > 04 22K
TONE PATH TONE Hi 560 . M9642 L C9
[eX] M3642 3.3/ 3 X B SWITCHED
0.2y | s cs M9843 oSS Rig . 0.22 > ~ ERb FUNCT'ON
GROUND 2R74K CRi ¢z ;25 CR2 0014 R8 RIO Ri2 +4UF 0K 1K APPLIES BIAS TO F2 (OR PAGING)
001 | SRR S (L cvr criz  conol v :
A+ PRESEN 5
L 4L L L = = = e v ' - g o KEYED As TRNS322A F1-CS Control |Keys XMTR on FI.
- - - - R7 el ISKEYED C ) > -
L o <t suases 1 TRNS5320A F1-PL Control |Keys XMTR on F1 and PL disables
B T [— ‘_ e — e . — | — ot —  ——  w———— ——— emsrmots. PRIORITY GATE RCVR.
E CRE >
LOCAL XMIT ’ < 10 RELAYED TRNS5327A F1-CS Control | Provides receive and transmit notch
16 . "
DEFEAT (4-Freq. Carrier Squelch filters. Frequency selected on
AEsULTS .
N MOMENTARY LSS OF S 383 70 51 el r1viBRATOR A 4 N Station) separate TRN5296A 4-Frequency
A_Mp >- a P 20 FUNCTION Control Module.
—_— —— s et — — —— e — — — A}Ll:ows RESET OF RCVA PERMITS OTHER CONTROL Q N N N
oo — - 2L Gcuiray Each Tive MODULES T0 RESPOND TRNS5328A FI-PL Control | Provides receive and transmit notch
LOW ON THIS LINE TURNS OFF 07, - . 3 .
WHICH INRIBITS AL TONE FemeriON orsasLes ——— — e wsm TOAPPLICABLE FNCTION TONES (4-Freq. PL Squelch Sta-| | filters and PL disables RCVR.
DETECTORS DURING F1 TRANSMIT I RCVA P Or .
! car o3 tion) Frequency selected on separate
Ju |
o e > ieS 19 puSHTOLTALK TRN5296A 4-Frequency Control
RO "PL" DISABLE 100K CRI1 Module.
$CR7 BISTABLE MULTBRATOR he > o R
DISABLE CONTROL
B.As SWITCH | ZOSOHZ TONE Ré( — i, . et et __] OVONLY WH/LF‘ PERMITSGPERATORO
DETECTOR/AMPL Rsf A 2050 Hz TONE IS PRESENT AT TO MONITOR FOR RECEIVED
4 10K 22K PIN 14 AUDIO BEFORE TRANSMITTING
LOW OUTPUT (GROUND) SETS OPERATING BIAS TO [ J Rso
ALL TONE FUNCTION DETECTORS v — 10K Z&
L4 *k W > Fere ‘ ™ SIAMPOS;E'?;NJ RCUITR
» 1 EA RES NTE Cl iITRY
H E _ic33 10.3v 2.2K ov 10.3v * NOT USED (OR PRESENT) ON THE TLN52934
] NOTE 202050 == . (10.2v) ov) AND TLN4658A VERSIONS OF THIS MODULE
3.3v YSHz L0056 (9.5v) ov P
DECODER Ri9  CR8 ov RSS . o 0.6V, 0.8v) RE6
BiAS 45 S 2 B o > 2 22K
ENABLE 5 gWITCH 3.9K 27K } Q13 Q15
ciacurrs FROM GUARD ovl Q7 M9642 10.3v| Q14 Cc3s 2 R62 RE3 €36 M9642
TONE DECODER cis M9642 c34 RS6 3.3v Mo643 — 268K 6.8K
MODULE S R20 +Tio 022 ov
s 2.2K .004 270
l R57 7558
1 1 L 2.7k 1t K RS NOTES:
R1 o L P e i — —_— — - —— —] 1. JU2is removed when muiti-frequency and paging transmitters are used.
INPUT € = » —
L,,f§°[',‘mm ONNOTORED F1R2 o 22 FILTERED MIC HI 2. Tuned circuits containing L1, L4, L2 and L3 are factory adjusted to the required
AND/OR INTERCOM AUDIO ATTENUATES ALL GUARD TONE v TO EXCITER INPUT frequency.
COMPONENTS ™ 45 18
IPROTECTS AGAINST GUARD TONE N 2 H
TRANSMIT DECODER FALSING) 3. Voltages shown in parentheses are normally measured when function is
NOTCH FILTER v \ 4 activated.
NO?g:E;YS%R 4. Unless otherwise stated:resistor values are in ohms (k = 1000), capacitor
cr $R36 values are in microfarads.
cse R2t 982K R3S R4 c29
Y} 4 1t
SO P, nz3 0045 560 270k e .0045
b 10.3v 5.3V c23 . c2
auio UNNOTCHED R cla poe 1% 10K Az L2 NOTE 2 v 1. __R44 2.8v /3 28 R49 L3 NoTF 2 RS54 c32 . LINE SRivER LEGEND:
PROC: — 1 LA { 7
G oo Pk 2oy o GEIESAN N 09 Q10 o 1OK O oz [o% | ek | e 35K o e <> mewr START -grcur reany woe sas woerroon
INPUT M3642 M9642 NOTCHED R1/R2 AND/OR INTER
cis ci6 cie 2.7viM 9642 ci9 c27 c28 c30 12 AND/OR INTERCOM AUDIO SIGNAL FLOW.
Q8 R35
12V It m it It 0.3v o.rv L m it
L M9642 1t 14 118 1A} 10K 1y s 1ly = THEORY OF OPERATION DATA
bsv 0033 001 004 0.22 c24 .0033 001 001
2225 : R26 R30 PREVENTS A+ RPPLE FROM ﬁf ;;05'( :1:7 b: :31: s
2 3 BEING AMPLIFIE) WITH RECEIVER R 2 )
o _L*‘ {220k §§i ?2: 5737 R38 +::C 20 R40 AUDIO IN PREAIPLIFIER Q12 002 J220K RS3 ;chli ’ MAINTENANCE DATA
c39 R K 56 N 1.2K 33K
\ ,;%Z) 100 :33:( 5 Q ;‘35:( 270pF P . PRMARY SIGNAL FLOW
ELECTRONIC .
RE7 FILTER - SECONDARY SIGNAL FLOW
1K = R32 RS2
$a.7k 4.7k
EXCITER
a LINE DRIVER MODULE
Lo R4 R28 ,o.6/ ~ 739V 4 GROUND
> +]cat 100 ' ‘
arrewares Too wddt, e CEPS - 34591-0 Schematic Diagram
175 Hz
A+ 12> > A + SIGNALS >45 08 — MOtOI‘Ola NO. 68P81062E19‘B
PREVENTS GUARD TONE FROM c22 .047
MODULATING XMTR: 5% 100 (Sheet 2 of 2)
4 L 1 <+ 11/1/85- UP




TRNS5317A PAGING TONE CONTROL

ON WHEN 1850 Hz
TONE IS DETECTED

<

LOW LEVEL (GROUND/
OUTPUT INHIBITS

PL"TONE ENCODER
NT
1850HZ TONE :g:/cg;l[rrwc
DETECTOR/AMPL “PL" TONE
CRt PIN 1B PIN 2B CR6 ~ O
DN e Ve
— C® > B " D— g
PAGING BISTABLE NOTEZ
PROVIDES DRIVE MULTIVIBRATOR , NOTE 2
TO Q1 GRN D ‘r> <
O 1 BLU v <
LOW LEVEL (GROUND) INPUT O ‘
GROUND
Fm:enao FUNCTION (NOTE 2) R7 R¢0 o FOR LOCAL =EYING NOTE 2 P
+ <
ELEMENT CROUND TONE RED 1K 1K v
AMPLIFIER/ ov
CLIPPER CRi4 RE (7.8v) Q3
Ri4 {850HZ Qi -+ =’ MS567 CRS
F2 CHANNEL ELEMENT e e ot M9570 Jssv 1K Q2 8.6v € —
. 8.6v ov ov)
= (7V)
KEYED A- ENABLE STA R T C\? Ri 1 6. MO5714 7V, (0.74 V)p
7] cs
Ri2 0.22 18K 8.6v £3 R8 RS c4 =
68K c2 3. 9v (7.85v) +T1 oK 1K .022 ov 2004 . P
ce ¢ < Ay
SWITCHED 9.6V FUNCTION TONE " )-#R's D} ; _ Mg547o gzZK 2 oot
X ; .
(HI) INPUT 560 o022 J_ 1 . X CR3
c7 Ri3 CR4 Rt : <
LOCAL F{ .00f 27K 22 2.7k G
L T
FUNCTION TONE I = = = FILTERED R4 RS SWITCHED +9.6 V MUST BE %Pg;:gﬁTagf cg RESEN
At 220 15K REMOVED TO REVERT 02/Q3 TO FROM F1 TONE
” THE “OFF"” CONDITION. THIS BISTABLE ( .
= OCCURS WHEN TRANSMITTER (F1) DECODER MODULE)
FUNCTION ENABLE FUNCTION > 1S UNKEYED.
. ENABLE G, FUNCTION ENABLE IS A 375 mS DURATION LOW LEVEL
PL" CODE INHIBIT (Rt st (GROUND), WHICH IS REQUIRED TO SET BIAS ON Q1
5
R20
A+ 12 ) o 'FILTERED
. ‘0 l A+
+]lco
45
NOTES:
P-T—T CONTROL GND 1. Unless otherwise noted, all resistor values are in ohms and capacitor values
are in microfarads.
R2 SQUELCH =
: BASE 2. When S1is in the “page” position, a low level (ground) PTT control input turns EEPS ~34593-0
R2 DISCRIMINATOR SMITTER—@—COLLECT” on bistable Q2/Q3, which simulates an 1850 Hz paging command input to key
{ TRANSISTOR DETAIL F1 (without PL code). When S1is not in the “page” position, the low level PTT
R2 LINE LEVEL (ALL) controli signal is routed direct to the F1 tone decoder module to key F1 (with PL
R2 COMMON tone).
LEGEND:
—

= CIRCUIT THEQRY MOST EASILY UNDERSTOOD
BY BEGINNING AT THIS POINT AND FOLLOWING
SIGNAL FLOW

» START

= THEORY OF OPERATION DATA

i

 HSASEH  sGNe SGNSRR. GSPRRL gRR oen

. 5
OL-DEPS— 34572-0

s

S TR

= MAINTENANCE DATA

PRIMARY SIGNAL FLOW

= SECONDARY SIGNAL FLOW

»

3. This module is “*grouped” with F2 tone modules because its circuitry is simiiar.
However, this paging application module is applicable only to stations with 1-
freq. transmitters,

PAGING TONE CONTROL MODULE

14 "PL" INHIBIT

LOCAL F{4 TO F{ TONE
{0 DECODER MODULE

20 P-T-T CONTROL

4 (OUTPUT NOT USED)

S KEYED A-ENABLE

2 CHANNEL ELEMENT
GROUND

8 SWITCHED 9.6V

XMODBIX XK KK XKDITAX X
MODEL TRN5317A
(PER SMR-5883)

FUNCTION

Received 1850 Hz fun
and disables PL enco
without a PL code).

PARTS L
BACK Ol

Circuit Bg
Motorola
(Sheet 1 g
11/1/85- Ul

Iction tone keys transmitter on F1
der (allows transmitter to transmit

IST SHOWN ON
" THIS DIAGRAM

vard Detail & Schematic Diagram
No. 68P81062E21-A
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F2 TONE CONTROL MODULE parts list

MODEL TRN5325A I— legond 3

suffix application
F2-R2 MUTE TONE CONTROL MODULE , No S ThNGasen
MODEL TRNS5326A o TANas oA

C2-R2 TONE CONTROL MODULE This parts list covers 4 models of the Mode Mute & Decoder Bd. modes. Where

differences exist a code is added to the reference symbol to indicate the applicable

MODEL TLNS308A unit.

TRN5325A Tone Decoder Module, F2 Control
TRN5326A Tone Decoder Module, F2-R2 Mute Control
TRN5317A Tone Decoder Board, Paging Control

TRN5325A F2 TONE CONTROL TRN5326A F2-R2 MUTE TONE CONTROL TLN5308A C2-R2 TONE CONTROL TRNS3084 Tone Decoder Board. G2.R2 Control PL7o81 A
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF % 10%; 50 V: R39, 40 6-11009C43 560
unless otherwise stated R41 (B) 6-11009C65 4.7k
C1(A, B, C) 8-84326A15 .0069 +2% R42 (B) 6-11009C43 560
C2(A, B, C) 21-82187829 .001; 100 V R43 (B) 6-11009C65 4.7k
C3 (A, B, C) 23-82783B08 1 £20%;35V R44 (B) 6-11009D10 330k
C4 (A, B, C) 8-82905G02 .022 R45 (C) 6-125C53 1.5k; 1/2 W
RED C5(A, B, C) 21-82187B29 .001; 100 V R46 (C) 6-11009C61 3.3k
S, s s " Cé (A, B, C) 8-82905G 11 0.22 R47 (C) 6-125C53 1.5k; 12 W
S R ’ C7(A,B,C) 21-82187B29 .001; 100 V R48 (C) 6-11009C61 3.3k
RED C8 (A, B, C) 8-82905G 11 0.22 R49, 50 (B) 6-11009C55 1.8k
C9(A, B, C) 23-865136 15 +20%; 25 V
YEL C10 (B) 8-84326A16 0077 £2% switch:
i YEL C11(B) 21-82187B29 .001; 100 V S1(A, B) 40-83204B01 slide; dpd
GROUND H GROUND GROUND C12 thru 15 (B) 8-82905G 11 0.22 §2,3(B) 40-83468E01 slide; spd:
C16 (B) 8-84326A17 .00865 +2% .
e . ecenéh N c17 (8 2182187829 .001; 100 V mechanical parts
H C18thru 21 (B)  8-82905G11 0.22 1-80702815 ASSEMBLY, wire and terminal; includes:
39-10184A24 CONTACT, receptacle
diode: (see note) 37-82603D01 SLEEVING coded #1
F2 CHANNEL ELEMENT H F2 CHANNEL ELEMENT F2 CHANNEL ELEMENT CR1 thru 5 48-83654H01 silicon 1-80702B16 ASSEMBLY, wire and terminal; includes:
] KEYED A~ ENAB (A, B, C) 39-10184A24 CONTACT, receptacle
KEYED A- ENABLE KEYED A- ENABLE LE CR6 thru 9 (B) 4-883654H01 silicon 378-(8)5203D02 SSSEEEVING“COI!G% #2 inelug
F1 CHANNEL ELEMENT FI CHANNEL ELEMENT FI CHANNEL ELEMENT CR10 thru 13 48-83654H01 silicon 1-80754D50 ASSEMBLY, circuit board; includes:
- CR14 (B) 48-83654H01 silicon 39-10184A30 CONTACT, plug
R2 MUTE R2 MUTE R2 MUTE CR15 (A, B) 48-83654H01 silicon 1-80757D84 ASSEMBLY PANEL; includes:
or 48-84616A01 hot carrier (TRN5325A)
SWITCHED 9.6V SWITCHED 9.6V SWITCHED 9.6V refer part S1
coil, af: 64-83130L02 PANEL, screened
L1 (A, B, C) 1-80702811 1 H; includes ground clip 1-80757D85 ASSEMBLY PANEL; includes:
LocaL L2, 3(B) 1-80702B11 1 H; includes ground clip (TRN5326A)
LOCAL F4 LocaL Fi refer parts S1, S2, S3
transistor: (see note) 64-83131L02 PANEL, screened
FUNCTION TONE HI FUNCTION TONE Hi FUNCTION TONE Hi Q1 (A B, C) 48-869570 NPN: type M9570 9-83497F01 RECEPTACLE, female: 8-contact; 3 used
. A+ a+ Q2 (A, B, C) 48-869571 PNP; type M9571 (PCB Edge)
. Q3(A, B, C) 48-869567 NPN; type M9567 5-84220B01 GROMMET: 2 used (TRN5325A, 5326A)
PURCTION ENABLE FUNCTION ENABLE E-@C FUNCTION ENABLE Q4 (A, B, C) 48-869570 NPN; type M9570 3-84256M01 SCREW, tapping; 2 used (TRN5325A,
et Q5 (B) 48-869570 NPN; type M9570 5326A) ‘
"PL" TONE INHIBIT "PL* TONE INHIBIT TRANSISTOR PL’ TONE INHIBIT Q6 (B) 48-869571 PNP; type M9571 42-10217A02 STRAP, tie; .019 x 3.62" WHT
(aLL) A1 OSCILLATOR Q7,8 (B) 48-869570 NPN; type M9570 note: For optimum performance, diodes, transistors, and integrated circuits must
R1 OSCILLATOR Q9 (B) 48-869571 PNP; type M9571 be ordered by Motorola part numbers.
— RECEIVER Q10 (B) 48-869570 NPN; type M9570
osci 354 ERouno \ OSCILLATOR  GROUND a1, 12 48-869567 NPN; type M9567
LU
R2 OSCILLATOR
R2 OSCILLATOR resistor, fixed: =5%; 1/4 W:
unless otherwise stated legend
R1 (A, B, C) 6-11009C79 18k reference symbol
. R2 (A, B, C) 6-11009C57 2.2k suffix application
R3 (A, B, C) 6-125A59 2.7k; 12 W No Suffix All Models
P-T-T CONTROL st £-T-T CONTROL st P-T-T CONTROL F |Fm R4 (A, B, O) 6-11009C33 220 A TRN5309A
] =] rz R5 (A, B, C) 6-11009C53 1.5k
FA [Fa SaveLcu R6 (A, B, C) 6-11009C49 1k This parts list covers 2 models of the Panel Decoder modes. Where differences
R2 DISCRIMINATOR H R7 (A, 8, C) 6-125C49 T 12 W exist a code is added to the reference symbol to indicate the applicable unit.
Base 5 R8 (A, B, C) 6-11009C73 10k
EMITTER COLLECTOR R2 LINE LEVEL TRANSISTOR R (A, B, C) 6-11009C49 1k TRN5309A C2-R2 Control Module Panel
et DEraiL R10 (A, B, C} 6-125C49 1k 12 W TRN5318A Paging Control Module Panel PL-7982-A
/2 COMMON (ALt R11(A, B, C) 6-11009C09 22
é TRANSISTOR DETAIL R12(A, B, C) 6-11009C93 68k REFERENCE MOTOROLA
- R13 (A, B, C) 6-11009C83 27k SYMBOL PART NO. DESCRIPTION
_ R14 (A, B) 6-11009C49 1k switch, slide:
w E — - - SRN R15 (A, B, C) 6-11009C43 560 St 40-83204801 dpat
. £ " 2 R SRR GRS e p
- 1 sHOWNF E:‘:@H;DEwmmwamxw«mmmw ’73 R16 (C) 6-11009C61 3.3k S2 (A) 40-83468E01 Spdt
P e gt s stesy | s veowe oo s — . o [ . e g " e e I ; I " e e oo oo e ~FROM SQLDER. G g e oo o sl R17 (C) 18-83083G03 variable; 25k S3 40-83468E01 spdt
SHOWN FROM "SOLDER SiDE 80-0€Ps-4%68"0 SHOWN"FROM“SOLDER"STDE g v icd TR - R18 (C) 6-11009C61 33k :
OL-DEPS-34569-0 mechanical parts
R19 (C) 18-83083G03 variable; 25k P
R20 (A, B, C) 6-11009C01 10 3-84256M01 SCREW, tapping; 2 used
R21(B) 6-11009C81 22k 64-83121L02 PANEL, screened (TRN5309A)
R22 (B) 6-84444A07 221 x1% 64-83132L02 PANEL, screened (TRN5318A)
R23 (B) 6-84444A09 243 £1%
R24 (B) 6-11009C49 1k
R25 (B) 6-11009C57 2.2k
R26, 27 (B) 6-11009C43 560
Circuit Board Details & Parts Lists has fg; oo o
Motorola No. 68P81062E21-A R30 (B) 6-11009D10 330k
R31 (B) 6-11008C65 4.7k
(Sheet 2 of 3) ) R32 (C) 6-11009C61 3.3k
11/1/85- UP R33 (B) 6-11009C79 18k
R34 (B) 6-84444A07 221 1%
R35 (B) 6-84444A08 221k £1%
R36 (B) 6-11009C49 1k

R37, 38 (B) 6-11009C57 2.2k




FUNCTION TONE

<

PASSES THRU
SONANT CKT wes—m——) DC VO TAGE

<

CHANGED TO

{3

A LOW LEVEL IGROUND! INPUT
MAY BE APPLIED (VIA PIN 20)
FROM THE LOCAL TRANSMIT

(XMITI SWITCH ON THESTATION  asOl7  TONE

P CORRESPONDING BISTABLE

TURNS ON WITH 1850 Hz TONE INPUT.
OR GND INPUT TO STIN THE F2 POS

<

WHICH ACTIVATES

RESULTING IN F2

<

PlN@lB PIN 2B

% CONTROLLING FUNCTION

<

TROL MODULE TO S1. IN THE
DUMMY 7 bos ano s aoureoouron. DETECTOR/AMPL, F2 SELE
PIN1A PIN 10 TO THE FI'F1 “PL" TONE BISTABLE MULTIVIBRATOR
DECODER T0 SERVE S THE F1 ’ m\ GRN B 10 LOCAL F4 (GROUND) OUTPUT
CHANNEL ELEMENT SELECT
6 BLY a 1
¢ wen 55 15 m o si o—= < 20 P-T-T CONTROL
FILTERED F2 POS,. THE GROUND RO I SWITCHED F2
START ax INPUT TURNS ON B1STaBLE F2 - » 4 CWANNEL ELEMENT GROUND
T TRANSMIT FAEQ, RED ov TO EXCITER
FUNCTION TONE cr14 R ) ey
p 18S0HZ Qi g1 a .
AMPLIFIER/ 24 e - Tovs RS
CLIPPER L et M9570 f s.6v 1K e ~ 5 KEYED A-
= 86v ov L P> ENABLE
9 0069 2 AN (7Y . s
RI4 LASIARW | 3 L ca Q3 "004 LOW LEVEL (GROUNE) OUTPUT
K g b TU “PL” ENABLE RECEIVER
' ce 4° (Fosv) T 1ok o« T ovM9587 :
“a5v, hd .022 2 CHANNEL ELEMENT
GROUND INPUT
Q4 FROM £1 TONE DECODER —— MUST BE PRESENT (0 ENABLE
Ri2 M9570 R2 & crs F2 SELECT BISTABLE 02/03
2.2K
RIS cs 68K osv 8 SWITCHED
L_FUNCTION TONE |, ): p—p P P 9.6 V
(HI) INPUT ; S
560 0.22 J_C" Ri3 R4 R3 RESET (OFF CONDITION) IS
1 220 1.5k ‘
e Tens 4 Frenco o e e
0ot o 1 COMPONENT e Sw 98V
= = = COMPONENTS OUTSIDE
DASHED BOXES USED
WITH ALL MODELS
375 mS LOW LEVEL (GROUND)
INPUT FROM Ft TONE DECODER BL. MUST BE PRESENT TO ENABLE THE THREE
TONE DETECTORAMPL_STAGES
FUNCTION o
ENABLE
m——
Pr— LOW LEVEL (GROUND) QUTPUT
MUTES RCVR R2 (Q6/Q7 BISTABLE "ON"}
HIGH LEVEL OUTPUT REMOVES
MUTE FUNCTION TO RCVR A2
1Q6/07 “OFF"
(SEENOTEZ) %( 7 R2MuTE
F1ISSELECTED (AND JUT INSERTED), THE LOW LEVEL INPUT
v U ' ACTIVATES BISTABLE 06/07. .
JUt CR8 cis ‘O‘ .
o—"— —o o 16 B> 6 CHANNEL ELEMENT
R20 o.22
At 12 136V FILTERED R30
10 o+ 330K TURNS ON WHEN
Q6 CONDUCTS
{TSOHZ TONE a - or <> 2, cre RECEIVE
DETECTOR / AMPL. ~ R45 (0.73V) (N — ! B> +5 Fi OSCILLATOR
SEE v { '/)! Q4 N
2 NoTE 2 R2 MUTE BISTABLE PER ) ri AR YO M8 e T o ovreur 10 cun
M
’ R27 MULTIVIBRATOR ;{N R D ,; 1 $3.3x 70 ENABLE F1 RECEIVE
= 560 TURNS ON WITH 1750 Hz INPUT, MUTE CONTROL ] "‘“‘"‘I %N OSC CHANNEL ELEMENT RECEIVER
GND t S2 CLOSURE OR GND INPUT 1
L areLiEs aND TO IRT 560 12 FROM PN € (WITH 01 ) MODULE H < € 0SCILLATOR GROUND
= BISTABLE 06/07 o R34 i
FOR LOCAL JOR
OPERATION 0.22 4K 13V L
1750HZ R25 > iz
L2 cio [ 12.6v 22k T ov
T /12.3v)
re 0077 _ 0.68v Q6 N (2£17] Q7
> Q5 s\ AT M9570
22K M9570 (12.3v) ov
(NOTE 3) cu r22 3,9v
R 221 c3 ci4 N
oo1 R23 R24 =k R28 R29 9
243k 4K 0.22 4.7K 560 0.22
= = A
FILTERED
At TURNS ON WHEN
Q9 CONDUCTS
GROUND ON THIS RESET
LINE TURNS OFF Q9/Q10 O
y ? RECEIVE R2
SWITCH
1650HZ TONE
DETECTOR/AMPL R2 UNMUTE BISTABLE
2 ceosms 52 MULTIVIBRATOR dea
APPLIES GND TO 0.22 8.2v
BISTABLE Q8/Q10 .
podlpay ov (ov) CRI3 ~ RECEIVE
oPERATION fo 17 F2 OSCILLATOR
N (0.73v) (] 172
s> @ i Q42 O
GROUND ON THIS RESET LINE ] R48 M9567 GROUND QUTPUT TO RCYR
SEE NoTE 2 R40 TURNS OFF 06/07 D a3k ov 7O ENABLE F2 RECEIVE OSC
al MULTIVIBRATOR PCRH CHANNEL ELEMENT
= 560 TURNS ON WITH 1650 Hr R44
INPUT, $3 CLOSURE. OR RS0 330K
ci8 LOW FAOM F2 XMIT WITH JU2 IN 1.8K
A€ R43
BRN o“z 2 O 4.7k =
1650HZ R37
L3 16 2.6V 22K oy 15 :/
= (12.3v) q
/33 ¢ “Tooses . . R38 3 28
P P> Q8 2,2K VI 210
x M9570 Q9 23w mM9570
{NOTE 3) cr R34 3.9v M9574 c20
R4Y R42 ov
001 221 /35 36 e 4.7K 560 0.22
243 31K To.22
= = =
= = TRNS326A & TLN2444A TLN2444A ONLY
ONLY

FILTERED
A+

NOTES:

F2 TONE CONTROL MODULE

MODEL TRNS5325A

F2-R2 MUTE TONE CONTROL MODULE

MODEL TRNS5326A

C2-R2 TONE CONTROL MODULE

MODEL TLN2444A

FUNCTION

TRNS5325A F2 Tone
Control '

1850 Hz tone keys XMTR on F2.

Uniess otherwise noted, all resistor values are in ohms (k = 1000) and
capacitor values are in microfarads.

Refer to switch/jumper table for in and out functional description.

TRNS326A F2-R2 I. 1850 Hz tone keys XMTR on F2.
Mute Tone Control 2. 1750 Hz tone mutes RCVR R2.
3. 1650 Hz tone unmutes RCVR R2.
TLN2444A C2-R2 Tone 1. 1850 Hz tone keys XMTR on F2.
Control 2. 1750 Hz tone selects F1 receive
osC.
3. 1650 Hz tone selects F2 receive

0scC.

LEGEND

START - cracuir rueony wost easi v unsersTooo

8Y BEGINNING AT THIS POINT AND FOL).OWING

SIGNAL FLOW

D + THEORY OF OPERATION DATA
’ MANTENANCE DATA

+ < PRIMARY SIGNAL FLOW

—‘B— = SECONDARY SIGNAL FLOW

EEPS~34592-0

Model Complement
Model Board Panel
TLN2444A TRN5308A TRNS5309A
TLN2449A TANS317A TRANS318A
TRN5325A — _
TRN5326A - -
Switch/Jumper Table
Switch/-
Jumper F2 Control F2-R2 Mute Control C2-R2 Control
S1 F1/F2 F1/F2 F1/F2
S2 (Not Used} R2 Mute Rec F1
S3 (Not Used) R2 Unmute Rec F2
Jut (Not Used) IN IN
Permits an F1 Xmit comand Permits an F1 Xmit command
to mute Rcvr R2. WhenJU1is to enable the F1 receive osc.
out, the 1750 Hz tone com- and disable F2 receive osc.
mand must be generated to Simultaneously, When JU1 is
mute Revr. R2. out, the 1750 Hz tone com-
mand must be generated to
enable the F1 receive osc.
Ju2 (Not Used) IN IN

Permits an F2 Xmit com-
mand to unmute Rcvr R2.
When JU2 is out, the 1650 Hz
tone command must be
generated to unmute Rcvr
R2.

Permits an F2 Xmit command
to enable the F2 receive osc.
and disable the F1 receive osc.
Simultaneously, when JU2 is
out, the 1650 Hz tone com-
mand must be generated to
enable the F2 receive osc.

Schematic Diagram

Motorola No. 68P81062E21-A
(Sheet 3 of 3)

11/1/85- UP



SQUELCH GATE MODULE

MODEL TRNS5324A

Circuit Board Detail and Parts Lists
Motorola No. 68P81062E23-C
(Sheet 1 of 2)

11/1/85- UP

¢ BD-CEPS-34576-A SHOWN FROM SOLDER SIDE

OL-CEPS-34577-8

TRANSISTOR BASE

DETAILS

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

NOTE
Q6,AND Q14 ARE PNP TYPE,

ALL THE REST ARE NPN TYPE
EXCEPT Q20 WHICH IS A FET

parts list

TRN5324A Squelch Gate Module PL-7961-C
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: pF +10%; 50 V: R64 6-11009C91 56k
unless otherwise stated R65 6-11009D22 1m
C1 8-82905G 11 0.22 uF R66 18-83083G02 variable; 500k = 30%
Cc2 8-82905G01 .01 uF R67 6-11009D22 1m
c3 NOT USED R68 6-11009C25 100
C4 21-858943 250 +5%; 500 V R69 6-11008D06 220k
C5 8-82905G02 .022 uF R70 6-11009D18 680k
C6 21-850510 470; 300 V R71 6-11009C83 27k
Cc7 21-850994 3000 +5%; 500 V R72 6-11009C47 820
C8,9 23-82783B25 4.7 uF; 25V R73 6-11009C49 1k
c10 21-82187B29 .001 uF; 100 V R74 6-11009C45 680
Cc1 23-865594 68 uF; 15 V R75,76 6-11009C89 47k
Cit2 21-82428B25 .002 uF +20%; 500 V "
c13 21-83596E23 10047 UF; 200 V mechanical parts
C14,15 8-82905G 11 0.22 uF 3-84256M01 SCREW, tapping; 2 used
C16 23-82783B04 100 uF +£20%; 25 V 43-82721C01 BUSHING, snap; 2 used
C17 23-82783B25 4.7 uF; 25V 64-83129L02 PANEL, screened
C18 21-82428B62 .01 uF 5-84220B01 GROMMET; 2 used
C19 23-11019A40 47 uF 9-83497F01 RECEPTACLE, 8 contact; 3 used (PCB
Edge Connector)
semiconductor device, diode: (see note) 39-10184A24 RECEPTACLE, contact; 3 used
CR1 thru 23 48-83654H01 silicon 39-10184A10 CONTACT, plug; 9 used
CR24 48-83654H01 silicon note: Replacement diodes and transistors must be ordered by Motorola part
. number only for optimum performance.
transistor: (see note)
Q1 48-869594 NPN; type M9534
Q2 thru b 48-869642 NPN; type M9642
Q6 48-869643 PNP; type M9643
Q7 48-869642 NPN; type M9642 TLN4151A Relay Kit PL-455-8
Q8 48-869567 NF‘NI type M9567 REFERENCE MOTOROLA
Q9 thru 13 48-869642 NPN; type M9642 SYMBOL PART NO DESCRIPTION
Q14 48-869643 PNP; type M9643 -
Q15 48-869642 NPN; type M9642 See Schematic  48-82392B03 silicon (reverse voitage protection)
Q16,17 48-869568 NPN; type M9568
Q18,19 48-869642 NPN; type M9642 relay, armature:
Q20 48-869660 FET, p-channel; type M9660 K1 80-84201A01 2 form “C,” coil res. 200 ohms
Q21,22 48-869642 NPN; type M9642 non-referenced items
resistor, fixed: +10%; 1/4 W: 43-84920H01 SPACER, relay
uniess otherwise stated
R1 6-11009C61 3.3k
R2 18-83083G03 variable; 25k + 30%
R3 6-11009C83 27k
R4 6-11009D06 150k
R5 6-11009C11 27
R6 6-11009C13 33 £5%
R7 NOT USED
R8 6-11009C49 1k 5%
R9 6-11009C89 47k
R10 6-11009C65 4.7k
R11 6-11009C57 2.2k
R12 6-11009C69 6.8k
R13 6-11009C85 33k
R14 6-11009C53 1.5k
R15 6-11009C81 22k
R16 6-11009C85 33k £5%
R17,18 6-11009C81 22k
R19 6-11009C59 2.7k
R20 6-11008C73 10k
R21 6-11009C81 22k
R22,23 6-11009C61 3.3k
R24 6-11009C81 22k
R25,26 6-11009C73 10k
R27 6-125A37 330;12 W
R28 6-125A42 510 £5%; 112 W
R29 6-11009C79 18k
R30 6-11009C63 3.9k
R31 6-11009C71 8.2k
R32 6-11009C53 1.5k
R33 6-11009C61 3.3k
R34 6-11009C73 10k
R35 6-11009C83 27k
R36 6-11009C73 10k
R37 6-11009C71 8.2k
R38 6-11009C75 12k
R39 6-11009C65 4.7k
R40 6-11009C95 82k
R41 6-11009C87 3%k
R42 6-11009C79 18k
R43 6-11009C71 8.2k
R44 6-11009C73 10k
R45 6-11009C37 330
R46 6-11009C89 47k
R47,48 6-11009C73 10k
R49 6-11009C89 47k
R50 6-11009C49 1k
R51 6-11009C63 3.9k
R52,53 6-11009C81 22k
R54 6-11009C89 47k
R55 6-11009C53 1.5k
R56 6-11009C73 10k
R57 6-11009C53 1.5k
R58 6-11009C73 10k
R59 6-11009C67 5.6k
R60 6-11009C63 3.9k
R61 6-11009C53 1.5k
R62 6-11009C73 10k
R63 6-11009C65 4.7k




NOISE DETECTOR SECTION

< | SQUELCH GATE MODULE
f LIMITS HIGH NOISE QUIESCENT CONDITION

DURING HIGH NOISE QS CUTOFF, 04 CONDUCTING —* le——75Us NO INPUT (HIGH NOISE) — Q6 TURNS ON MODEL TRNS5324A
AMPLITUDE NPUT. Q2 1S |- TRIGGER IN PRODUCES 1-75 uS PULSE OUT) P RCV'D INPUT (LOW NOISE) - Q6 TURNS OFF 300
Q SA TURATED C ! HIGH NOISE (NO INPUT) = INCREASED FREQ. LFGEND
DIFFERENTIATER NETWORK I l l I O TIME-QUT-TIMER
| PULSE GENERATOR :
SQUELCH LIMITER AMPLIFIER /SWITCH FORMS SHARP (750S MONOSTABLE) | NTEGRATOR NETWORK OR GATE RESET SWITCH START - cracuir tHeory wosT easity unoersTooo
— TRIGGERS LOW NOISE (RCV'D . Low ourPuUT BY BEGINNING AT THIS POINT AND FOLLOWING
— . ’ CONVERTS 75 uS PULSES INTO INITIATES FIME ~OUT N v
SIGNAL PRESENT SIGNAL FLOW.
O ECREASED FREQ DC VOLTAGE PROPORTIONAL TO TmER 3
START 6.6V USQ 0.2vUsae 13.5v U@ Ri4 g%GR ,"}179k O RCVR QUIETING ov Uso ov Uso a
— Ay ¢t - R4 76y £SO 4.3v Fso ce a.3v rso1-o* ¢7 /17 . INVERTER 13.5v USQ 7.9v FSQ 5.0V FSQ () 22 T-O-T RESET (4 = THEORY OF OPERATION DATA
NO INCOMING RCV 5 S . 3 W Iy A {} . e
_SiGNAL = wign Noise - QBT 10 3.3k 470pF 3000pF 2zk o1y ,‘.’gg oIV e 13.5v UsQ o.7v use z
PRESENCE OF RCVD 0.22 0.7v Usq o./vusae CR4 : 7.3v Fso ov Fso w
SIGNAL = LOW NOISE ADJUST INPUT R2 5 pio 0.2V rse Q3 0.3v Fse Q4 Q7 = « MAINTENANCE DATA
THRESHOLD LEVEL iy T em——-) M9642 M9642 mM9642 3
KBV WITH APPROX ‘ °% o7y use i
RPTR 0.4V FSQ
— R SGUELCH = PRIMARY SIGNAL FLOW
10-25d8 RCV e RS Ri2 R{3 Ri5 BCR3 Ri8 Rzg +
QUIETING 22k 22k 470
=208 ADJUST & 6.8k 33k ’
(NOM.= 20 d8) A —P>— - secowpary sicrac FLow
= = = = = = STATIONS AND QUT= .0t 02 04 .06 4 .2 4 1.0
PRESENT DURING P~T~T A+ A+ A+ ’ A+ cRs §?fﬁ§:§'” SQUELCH CURRENT (AMPERES) FUNCTION
AND FOR 150mS AFTER ON WHEN XMTR IS KEYED LOAD MUST BE
UNKEYING O ’ IN SHADED AREA  TLN4151A RELAY KIT . . .
DELAYED CR6 CR8 R34 : S B LOW OUTPUT ENABLES RELAY CONTACT RATING Measures receive noise levels and controls transmitter
KEYED 7 oy o D — e e E .
A i 2k 0 F1 XMTR CHANNEL ELEMENT keying.
+ 8 WHEN INSERTED N
FI CHANNEL rJuz PROVIDES PRIORITY TO TRANSMISSIONS v v 4 IN EXCITER
ELEMENT SWITCH 5, 450 HNOTE 3 ORIGINATING FROM CONTROL STATION Jue ‘O’ : Fi
CR7 s R32 9.6V FSQ (BASE RA STATION OPERATION) N~ DS
0.7v USQ NN ©- -0 3 OSCILLATOR
KEYED A+ 6 oo ov 3o > = L Note 2 GROUND
Q8 ‘ ‘ y o QUIETING
INDICATOR .
PRESENT DURING M9567 < Q11 SWITCHES TO [] secs ACTIVATES WITH RCV'D SIGNAL B s/ NOTES:
put-T QI3 -Q15 ON DURING RCV'D SIGNAL AND
TRANSMITTER OFF DURING /;//-/GEHB(;ZZ;//;V/;Z)F >—ﬂl ig;;;;/f;i/:gi;»;;vrfj;; ork DURING SELFCTED DROPOUT DELAY PERIOD . ll> 8 SINgég-El_'roNE )
REV'D SIGNAL . - . : . . _
OSCILLATOR 2 = i > REPEATER A | R4s  DURING FADING RF SIGNAL 1 2 g Wik oUTPUT RESETs 4~ 1. Unless otherwise sltated resistor vz-;luecsj are in ohms (
GROUND O TRANSMISSION E> K 330  CONDITIONS r-- Y ' S/NGLEJONEIiECODER MODULE REMOTE 1000). Capacitor values are in microfarads.
" " - I f
AND" GATE - ! ; SWITCH DRIVERS P-T-T 15 REPEATER
FUNCTION FUNCTION i DROPOUT DELAY ! HIGH INPUT REQ'D - " LT o : ; 0
SQUELCH GATE MODULE N CRiO INVERTER DRIVER ! GENERATOR ! TO ENABLE SWITCH —=——n 2. Re[ay kit is an optional accessory item. RefeAr to relay appli
WILL REMAIN ENABLED ON DURING RCV'D “PL ov uso 3.5¢ Use E (NOTE7) ) W DRIVERS sovuse 3.5V USo ov uso K4 cation chart for CR15, JU8 and JU9 usage with relay.
WHEN A “PL" CODE IS PRESENT, REPEATER w3 SIGNAL ONLY IN "PL”STATIONS 4 3y £Sg CR9 CR#{ GR24 > e ov L 1. 3Ras SW DRIVE 13.7v FS5Q oV FS0 13.7v 137V FSO N, 1 I Tinaisia ’
AND JU15 IS INSERTED, PL 4 ALWAYS ON FOR CARRIER, e ov USo | ¥ OR ~ fi0k ‘ : 0.7v USQ 1% 1 | RELAY kiT )
EVEN DURING FADING INDICATION NOTE 3 SQUELCH STATIONS |~ R37 ooy bl ! G“:TE 6V USO ‘ov F50 I °Tao | NoTE2 3. Refer to jumper table.
RF 51GNAL CONDITIONS. ‘ v R34 0.7V ¥35 ° 8.2k i CRI3 ovFsae Qi3 Q5 Q6 e r |
WHEN “PL”CODE IS LOST, "o ; Q .-—_o-_o__ﬁq_._‘__&_'_o(ro : iei R
HOWEVER' THE MODULE INDiCATOR 14 NOTE 3 10k M9o642 M9642 M9568 NOTE 3 \ :1 o—1} o 20 REPEATER 4. Voltage readings shown are for two conditions:
1S INHIBITED AND | 12.8v USQ RSS DS W | l
. XMTR TURN~OFF WILL cs : 3.9v Uso 3.6V FSQ [ 28y 5ol 1k 174 T | ! ‘:“:):E s USQ = Unsquelched
- Ate® >---d me U, L A o I T 35 b o 750 e o J FSQ = Fully Squelched
1 27k 10k : K )
oy jute .
PL 1 NOTE 3 = = 4 <+ = 4 = 4 = = 4 4 [—— 5. Jumpers JU5 and JU6 are OUT for tone controlled stations
———d = .
©® > A+ At A+ A+ At A+ A+ A+ A+ v A+ A+ A+ A+ At fnasLEs xmTR and IN for dc controlled stations.
CRi6 DELAY SELECTION RPTR P-T-T ov use
LOCAL/LINEP-T—T  [LOCAL P-T-T 43 B | SWITCH N /35vFsa ' 2 ‘O’ REPEATER Jumper Table
INPUTS HAVE J HIGH ENABLES 7 > ©0---0 18 "o — Jui
PRIORITY OVER any Q PoT-T SWITCH o.7v use NOTE 3 Application JU1 | JU2 | JU3 | JU4 | JU5 | JU6 | JU7 | Jus | JU9 | JU10 | JU11 | JU12 Ju13 Ju14 5
ov Fsg
DrERATION REPEATER Low wpuT STagEs. atsa ar7 Line Control Base OUT|OUT| IN | OUT | OUT | OUT | IN | IN | IN | OUT | OUT | OUT | Selected delay | IN
OPERATIO TURNOFF INHIBITS Q11 A Mfggee CAUTION
er (RT) Station
REMOVE DIODE CRIS IN RA STATIONS Repeat
FUNCTIONAL WITH ) i ire Li IN IN IN IN Selected Delay |IN CS|IN PL
SINGLE-TONE DECODER LINE P-T-T/ o Jut o WHEN RELAY K{ IS NOT USED. \év(;tnht?g't Wire Line OUT|OUT| IN |INPL| IN IN IN IN y
ENCODER APPLICATIONS REMOTE P-T-T N
““““““ TEE goTe g g i N | O IN | Selected Delay |INCS | IN PL
LOW INPUT PRESENT WITH SQUELCH GATE ¢ - A Repeater (RT) Station |OUT|OUT| IN [INPL| OUT | OUT | IN IN IN | uT elected Delay
ABSENCE OF SINGLE-TONE INHIBI L with Wire Line Controi
INHIBITS SQUELCH GATE
NP P > i S OUT | OUT | Selected Delay |INCS|IN PL
MODULE _START Ri AUDIO 17 ON DURING RCV'D SIGNAL "D SIGNAL ON DUBING BCV'D SIGNAL Base (RA) Station IN ouT IN IN PL | NOTE | NOTE IN ouT y
(INPUT) OFF DURING RCV'D'S. [ ] 5 5
HIGH IS PRESENT WITH 1 TURN-ON SEQUENCE 2 TUBN-OFF SEQUENCE
SINGLE-TONE INPUT, A+ 42 >ouPp A+ WHEN THE OUTPUT OF Q11 SWITCHES TO A LOGIC "HIGH" (THE THE TURN-OFF SEQUENCE IS INITIATED WHEN THE LOGIC “HIGH" " « . IN P
WHICH ENABLES THE jﬁg%vso AUDIO GATE DRIVER AUDIO"MUTE RECEIVE r— AUDIO AMPLIFIERS — BEGINNING OF REPEATER TRANSMISSION), THE LOGIC “HIGH” OUTPUT OF Q11 IS REMOVED. THE LOGIC “HIGH” TO DIODE CR14 Repeater (RA) Station | OUT |OUT | IN IN NOTE | NOTE | OUT OUT | OUT | OUT | Selected Delay |INCS L
SQUELCH GATE MODULE GATE AUDIO GATE IS COUPLED INTO THE OR GATE ANODE OF CR14, ENABLING THE IS REMOVED, REMOVING ONE INPUT OF THE OR GATE. CAPACITOR Community Repeater ouT|ouT!| IN IN IN IN IN IN IN IN IN IN Selected Delay | OUT IN
TO KEY THE XMTR. Re2 PUSH~TO~TALK SWITCH CIRCUITRY (Q13-Q17) WHICH TURNS ON C171 BEGINS CHARGING, WHICH TURNS OFF Q12. Q12 TURNS OFF RT) Stati
GROUND { >———) 10k 12.8v THE TRANSMITTER. AT THE SAME TIME, THE LOGIC “HIGH" IS ONLY DURING THE DROPOUT DELAY WITH Q12 OFF. FULL A+ IS (RT) Station
== ov uso $R63 Ac4 4 APPLIED TO CAPACITOR C11, DISCHARGING IT ALMOST IMMEDIATELY AVAILABLE TO DIODE CR13 OF THE OR GATE AND Q13 REMAINS
= 12.0v FSQ 4.7k ov To.22 THROUGH RESISTOR R45, Q11, Q12 (EMITTER TO BASE), AND ON. THE DROPOUT DELAY IS DETERMINED BY THE RC TIME CON—
o s DIODE CR12. Q12'1S FORWARD BIASED FROM A+ ON ITS BASE AND STANT OF C11 AND SELECTED DELAY RESISTORS R40 THRU R44
HIGH INPUT WITH e — 0
RCVD SIGNAL NOTE 3 ov use Q2 ov IS CONDUCTING WHILE CAPACITOR C11 IS DISCHARGING. CAPACITOR C11 CANNOT CHARGE THROUGH DIODE CR12 (OR WHEN
3'55}’25 0.7v F$0 ov M9660 o DISCHARGING), BUT MUST INSTEAD CHARGE THROUGH R40- R44. *Relay Application Chart
RA O : : REPEAT AUDIO
UNSQUELCH orat reo i }_Res at9 ¢ H > P e Kit | Diode CR15] JU8 | JUS
INDICATION " 3.9k M9642 M9642 a7 EXCITER INPUT TLN4151A Relay Kit iode
R65 o v use i > S _&.*__< 2t REPEAIOAUDIO Not Used ouT IN IN
11.0v FSQ : . pid
rRet 1612 ™ R67 res tLC6 R69 R72 R73 NOTE 3 LOCAL SPEAKER Used IN ouT ourt
1.5k c » 1k : ;
I°°2 s L M0 Tioowr JEO* 5 Schematic Diagram
= T T A 0047 s Motorola No. 68P81062E23-C
LINE DRIVER
LOW INPUT AT BASE 23 MBRoun (Sheet 2 of 2)
INHIBITS Q18, WHICH Q EEPS-34595-8 11/1/85- UP
TURNS ON Q19 TO
~— SHUNT RCV'D AUDIO ADJUSTS XMTR
TO GROUND. AUDIO INPUT
LEVEL
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oy TIME-OUT TIMER MOUDLE
C o it oseaTor K MODEL TRN5295A

y s il 12 ! 14515 LINE PTT eyl RE—KElY
s e . / ’ IR8 | LOCALPTT, I ¥l ll
» - . a7k | OR T-O-T RESET DE -KEY
L - V . R1 | c1 |
/ , A ! A 82K T <

- L | 033 i N ]
; ——— | '

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.

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.

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,

transmitter and unlimited continuous transmission is
possible.

In special applications, it may be desirable to obtain a
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 between
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

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

Step 1. Remove the module from the chassis.

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.

noite 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%.

Step 8. Move the temporary jumper to pins 6 and 1
and repeat Step 7.

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

Step 10. Connect both time selection jumpers to ‘1/2

GENERAL FORMULA: F = (1/t)(2N—1); WHERE t IS THE DESIRED TIME—OUT TIME IN SECONDS, N IS THE
CHOSEN Q OUTPUT NUMBER, AND F IS THE REQUIRED OSCILLATOR FREQUENCY IN HERTZ.

FOR EXAMPLE; TO CALCULATE THE OSCILLATOR FREQUENCY NEEDED TO PRODUCE A 3 MINUTE T-O-T
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:

F= (/0 x 2N=7) = [1/(3 x 60)] X (212-1) = (1/180) X (2048} = 11.4 HZ

FOR A 5 MINUTE T.0.T. PERIOD, F = (1/0 X (2N~1) = (1/(5 X 60)] X (2'3~") = 137 HZ

BEPS-27258-A

Schemat
Mainten

|
, / R9 '
S e i - R2 I‘°°" p_l NOTES: | : ' : |
. : o 270K 8 ’ . resi i . . U1 RESET ] ! |
. lL.'io.T_ : | " Ves - 1. rt:‘ri\clfzfsa?atzzrwase stated: resistor values are i ohms, capacitor values are in '\\"‘ | . |
PTT TIME SELECT ~ | v20 0 1sock  Q1a o Nl
. n A 2 2. For special applications only, R8 and RS aie installed to provide variable R | Iy
TIME SELECT | lb‘ " a3} frequency (see chart). R1 must be removed in thiase applications. KEY <1l | < |
ut w2 : = 3. In special applications only: period can be varitad, from approximately 36 msec NI _%> h TIME-OUT | l
. = 11 to approximately 100 msec. i SHOWN FOR 8 MIN. !
i - o g T
§§ 1 RE AND RO ARE INSTALLED FOR 4. This is a functional positive logic diagram. Resfer to basic logic circuit guide, :
- : SPECIAL APPLICATIONS ONLY. o O 010 LOGHC 1= COUNT ENABLE JASRSRThL er to basic logic circuit guide SXX‘L:JI—U—U_SH :\—I__mzq—}_m‘sth_mq—-’_m”q"'_% : l |
; 1 )—T—“)Vss tgg;i é:g;f,:,p O LOGIC “0™'= COUNT INHIBIT IC Data Cthart U1 CLOCK | f COUNT COUNT COUNT COUNT COUNTI I |
; E = QIOTHRU Q14 = LOGIC “1” Symbol Description Sugply (VDD) Pin No.  Ground (VSS) Pin No. (1 COUNT | : ; 1COUNT FUNCTION
. ] - WHEN T-0-T TIMES OUT. U1 14-bit binary counter 16 8 ! 1
| LOCAL R10 AND LOGIC "0"W~EN i l I l
: s Voo o g U2 Quad 2-input nand gate 4 7 < | | l << k¢ ! Limi i i i
| Logic 7" - LNt = Suedzoainoraate - : a0 XS ‘ : I H%'__g its the period of time the transmitter may be keyed.
SWITCHED PTT ACTIVE L] : |
s . s L34 . . u4 Hex inverter/buffer 1 8 : | ' I :
. | INPUTS cmos 3 2o : (] | [
;\ COMPONENT SIDE # BD~ CEPS-34578-0 ACTIVE STATIC ' @v -Q Jumper Table | \ | | | .
P ‘ SOLDER SIDE « BD- CEPS-34579-0 wiTH PROTECTION 3 1°°:2 J_ JU Line & local PTT time select i | | ! RSN > Parts list
/ OL-BEPS-34580-0 . n 0.1 102 Repeater time select | | [ ! o TRN5295A Time-Out Timer PL7964-A
. -Q} g P s ! ! ! Lo REFERENCE  MOTOROLA
. . { = . LOGIC « - LINE 0 < . X « e | SYMBOL PART NO. DESCRIPTION
. ] rTT R1t 10 MSEC 8 << <
B ~ B v o e Y2 (] e e D P "B S R o s oA L0y
- - INHIBI ™ ] - 9 .33 uF = 5
j §, A i3 ae RESET ACTIVE ‘I | | | [ | l c2 218237201 0.1 uF +80-20%: 25V
/ Rl e > Yoo A g ! | | | b c3 23.84665F03 100 UF +100-10%; 25 V
& . . el i L . c3 < ! t | |
I / A o - - - . . Two ir3 ' 2 a3 SSS | | | ] | | (;—TXS————"‘(; transistor: (see note)
, A / . , . o .;E 47 _d” s —d e )t . e | | ‘ | | i | II Qt 48-869642 NPN; silicon
,,,,, L SR R 22570 R7 2 43 L35 3.3k Q : | | | ' l——f\" X—}' I resistor, tixed: =5%; 1/4 W;
7 . — | , fixed: Y% H
SHOWN FROM COMPONENT SIDE RESEY 100K =M9642 aralc< | | ! | i A1 811009088 22?” otherwise stated
S STATIC CEPS-34596-0 > ', ' | | ! > ! 3 R2 6-11009D08 270k
SWITCHED GND PROTECTION ! ! R3 6-11009C89 47k
FROM SQUELCH ig:’j::/T:‘:ED l:ﬂ?N :vu N :M N :M N :"N 22‘;]':’1571 D Rat g11008087 190k
GATE MODULE v R8 6-11009C89 47k (used for special applications only)
ACTIVATES T-O-T POWER ) R9 18-84944C07 var. 100k +20%; 0.1 W (used for special
RESET. ON T-O-T CYCLE PERIOD CEPS- 29580-0 applications only)
R10,11 6-11009C89 47k
. . . . . . . . . . . R12 6-11009C61 3.3k
GENERAL Jurqpers JU1 and JU2 connect two lpw outputs of Ul. to Due to the period of the oscillator: 512 counts cor- which results in the counter being held in reset (all out- to that output..Adjust R9 for the desired (ca}culated) Ste:p 3. Connect a Sk ohm resistor between module MIN’’ output. Module pin 4 should go low after 1/2 R13 6-11009C49 1K
the inputs of U4D and U4C, respectively. A local or line responds to 30 seconds (Q10 output); 1024 counts cor- puts low) and the station transmitter being uninhibited. period. An audio frequency counter or an oscilloscope pims 4 and 12. minute (+4.5 sec.). 2};‘;1? 2:1}883233 13§k
The time-out timer (T-O-T) module is standard in all PTT input (base station) executes the T-O-T timing responds to 1 minute (Q11 output); 2048 counts cor- When a start signal is again applied, another timing cy- may be used to monitor the oscillator output. )
repeater (RT) models and is an optional accessory for ~ function via JUI. A T-O-T reset input (repeater PTT) responds to 2 minutes (Q12 output); 4096 counts cor- cle begins. Step 4. Connect time selection jumpers JUI & JU2 to Step 11. If a defective output is not located, check con- ut 510288442 1600 binary counter
base station models. It limits the period of time the executes the T-O-T timing function via JU2. responds to 4 minutes (Q13 output); and 8192 counts the: ““DISABLE”’ output (ground). nections and continuity of plating for opens and shorts. us S18834L05  Quad, 2inpot NOR gate.
transmitter can be keyed. It can be set to limit transmis- cqrresponds to 8 minutes (Q14 output). (See timing If line and local PTT time select jumper JU!I is con- MAINTENANCE & TROUBLESHOOTING Ua 51.82884L02 HEX Imveranbuffer
sion time from line controlled operation, and to limit The low outputs of Ul are inverted by U4D and U4C, diagram.) nected to the 30 second output, and repeater time select Step 5. Check the oscillator frequency with a counter non-referenced items
.« s . . o . . : : _ . : - H N : . ) . . . - : _ VARIABLE TIMING CHART (SPECIAL APPLICATIONS ONLY) 29-83167C01 i g
the 'transm_lssxon time qf .md1v1dual repeater users. The producing hlgh _mputs at U3B-5 ar}d U3A-1, respective ' ' jumper JU2is c;onnected to the 2 n_nnute output, then a This module may be serviced either while connected to comnected between pin 15 of U4 and ground. _The fre 3910134;«54 2%’2'42’&"#:2;?&2?2? i::ed
timing period of each is independent of the other. The ly. These high inputs, plus the highs from the T-O-T Assume that both time select jumpers are connected to start signal (switched ground) on either the line PTT or the station or while connected to external test equipment quency should be 17.1 Hz +2.5 Hz. An oscilloscope cacTory | DEMSEC | a0 an iz a3 a4 DISABLE 9-83011HO RECEPTAGLE, board mounting; 9 used
unit can be preset for 1/2, 1, 2, 4, or 8 minutes or reset input and U4A-2, cause the outputs of U3B and the Q10 outputs of Ul. The Q10 output goes high at the the local PTT input will inhibit the transmitter after 30 as described in the RE-Control Chassis section of this may be used in place of the audio frequency counter. FIXED (£15%) |17.1 HZ 12 MIN, TMIN. 2MIN. AMIN. 8 MIN. INFINITY ig‘;ggggg 0 38;‘.]1‘,?; fr"ug:fd”s;d 5
o . . . X ! . o . . 1. . s . . . - . . A , threaded; 2 use
unlimited continuous keying by jumper selection. U3A to be low. These low inputs are applied to U3C and end of the 30 second timing period. This high is inverted seconds, or a start signal on the T-O-T reset input will : e Thse oscillator period should be 58.6 msec, =9 msec. vooL o [maxiMum 3-84256M01 SCREW, tapping: 2 used
) . S . 4 . Nt . . manual. The following check-out procedure is intended ’ A 584220801  lapping;
cause its output to be high. This high is applied to U2D, by U4D and U4C, producing low inputs at U3B-5 and inhibit the transmitter after 2 minutes. for out-of-station servicing but is functionally ap- S e A 102SEC | WASEC | GOBSEC | BIBSEC | INFINITY Faprares R 2 Used tact: 3 used
enabling it, and to U3D, resulting in a high at the key in- U3A-1, respectively. These'low inputs, plus either the plicable to in-station servicing also Step 6. Connect a temporary jumper between module Lo 10.0 HZ 0.85 MIN 17MIN | 34MIN | 6BMIN | 138MIN (PCB Edge Connector)
hibit output of the module. This high output allows the low from the T-O-T reset input or the low output of If either or both of the time select jumpers are con- ) pims 5and 1. B s MINIMUM te: For opti 64:3125M diod e
H M M 1 —— note: 14 i i i i
CIRCUIT DESCRIPTION station transmitter to operate if keyed. U4A-2, cause the output of U3A or U3B, respectively, nected to the DISABLE (ground) output of U1, the cor- L B2MSEC | 18SEC 36 SEC 72 SEC wasec | 288SEC | INFINITY o orae?edog;mr& r;:)em%rar;a:s:b;?&es, transistors, and integrated circuits must
to go high. The high output of either U3A or U3B responding start signal input(s) will not inhibit the CAUTION Step 7. Refer to the schematic and timing diagram and —anz O3 MIN Sewn | Shwm | 2amm BN
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SINGLE-TONE DECODER MODULE

MODEL TLN2442A

Circuit Board Detail and Parts Lists

Motorola No. 68P81062E26-A
(Sheet 1 of 2)
11/1/85- UP
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DISCRIMINATOR
INPUT

RESET

A+

SWITCHED
A+

SWITCHED
GROUND
SQUELCH
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GROUND
INPUT

s
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parts list

TRNS5305A Tone Decoder Board

PL-7979-0

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

C751
C752
C753
C754
C755
C756

C757

Wﬁg C758
g GRN-WHT C759

C760
C761

CR751 thru 756

L751

Q751,752,753
Q754
Q755
Q756
Q757,758,759
Q760
Q761

R751
R752
R753
R754
R755
R756
R757

R758
R759
R760
R761
S752 R762

R763

[RESET] R764
% R765

g »O R766

| ° R767

| S7514 R768
1 R769
R770
R771
R772
R773
R774
R775
R776
R777
R778
R779
R780
R781
R782

R783,784
R785
R786
R787
R788
R789

%
|
|
|
i
}

SHOWN FROM SOLDER SIDE

[ e

R790

21-82187B29
8-82905G 11
8-82905G01
8-82905G02
8-82805G07

23-82783B08
23-83214C02
23-82601A25
23-83214C02
8-82905G07

48-83654H01

1-80702B11

48-869570
48-869571
48-869570
48-869571
48-869570
48-869571
48-869568

6-11009D06
6-11009D08
6-11009014
6-11009C73
6-11009C37
6-11009C81
6-11009D08
6-11009D10
6-11009C73
6-11009C37
6-11009C57

6-11009C55
6-11009C57
6-11009C27
6-11009C65
6-11009C89
6-11009C51
6-11009C89
6-11009C63
6-125C01

6-11009C89
6-11009C73
6-11009D06
6-11009C89
6-11009C73
6-11009C81
6-11009C77
6-11009C65
6-11009C57
6-11009C27
6-11009C81
6-11009C69
6-11009C57
6-125C49

6-125C37

6-11009C57
6-125C81

6-11009C73

capacitor, fixed: uF +10%; 50 V:
unless otherwise stated
001,100V

0.22

.01

.022

0.1

(see: FREQUENCY DETERMINING
COMPONENTS)

1+£20%;35V

15 £20%;25V

100 + 150-10%;20V

15 £ 20%;25V

0.1

diode: (see note)
silicon

coil, af:
assembly, inductor and ground clip (1 H)

transistor: (see note)
NPN; type M3570
PNP; type M9571
NPN; type M9570
PNP; type M9571
NPN; type M9570
PNP; type M9571
NPN; type M3568

resistor, fixed: = 5%;1/4 W:
unless otherwise stated
100k

270k
470k

10k

330

22k

270k
330k

10k

330

2.2k

(see: FREQUENCY DETERMINING
COMPONENTS)
1.8k

2.2k

120

4.7k

47k

1.2k

47k

3.9k

10; 12 W
47k

10k

220k

47k

10k

22k

15k

4.7k

2.2k

120

22k

6.8k

2.2k

1k; 1/2W
330; 12 W
2.2k
22k;1/2W
10k

B0~ DEPS ~-34581-0

table.

frequency determining components
OL-DEPS -34582-0 The frequency-determining components of this decoder are C756 and R762. In some
cases, C756 consists of two capacitors connected in parallel. Refer to the following

C756
R762

C756
R762

C756

R762

C756
R762

C756

R762

8-84326A27
& 8-84326A06
6-124C57

8-84326A26
6-124C57

8-84326A24
& 8-84326A02
6-124C57

8-84326A23
6-124Cé1

8-84326A08
& 21-859947
6-124C61

600 Hz:

0057 uF +20%;50V
0095 uF +3%;50V
1.5k +10%; 1/4 W

750 Hz:
0420 uF +2%;50V
1.5k +10%; 1/4 W

900 Hz:

0261 uF £2%;50V
{0030 uF +3%;50V
2.2k

1050 Hz:
0213 uF £2%;50V
3.3k

1200 Hz:

0158 uF +3%;50V
510 pF +5%;500 V
3.3k

REFERENCE  MOTOROLA

SYMBOL PART NO. DESCRIPTION
1350 Hz:
C756 8-84326A20 0129 uF = 2/%,:50 v
R762 6-124C65 4.7k
1500 Hz:
C756 8-84326A18 0098 uF + 2%,; 50V
& 21-848236 650 pF +5%.; 300V
R762 6-124C69 6.8k
1650 Hz:
C756 8-84326A17 00865 uF + 2%:50V
R762 6-124C69 6.8k
1800 Hz:
C756 8-84326A05 0073 uF %3450V
R762 6-124C73 10k
1950 Hz:
C756 8-84326A14 0062 uF +2%,:50Vv
R762 6-124C73 10k
2100 Hz:
C756 8-84326A30 0045 uF =1%9;50V
& 21-873269 820 pF +2%: 300V
R762 6-124C77 15k
2250 Hz:
C756 8-84326A30 L0045 uF = 1%,:50V
& 21-840047 150 pF +5%:; 500 vV
R762 6-124C77 15k
2400 Hz:
C756 8-84326A03 0042 uF +3%,;50V
R762 6-124C79 18k
2550 Hz:
C756 8-84326A02 L0030 uF £3%:50V
& 21-848236 650 pF +5%::300V
R762 6-124C81 22k
2700 Hz:
C756 8-84326A02 L0030 uF =3%:;50V
& 21-859942 220 pF £5%::500V
R762 6-124C81 22k
2850 Hz:
C756 8-84326A02 .0030 uF +3%;50V
R762 6-124C81 22k
3000 Hz:
C756 8-84326A01 0021 uF £5%;500V
8 21-859947 510 pF +5%:500V
R762 6-124C83 27k
3150 Hz:
C756 8-84326A01 0021 uF +5%.50V
& 21-859178 270 pF +5%::300V
R762 6-124C85 33k
3300 Hz:
C756 8-84326A01 0021 uF %5%,;500V
R762 6-124C85 33k

mechanical parts

42-10217A02
5-84220B01
9-83497F01

STRAP, tie; 2 wsed
GROMMET; 2:wsed

RECEPTACLE., female: 8-contact; 3 used

(PCB Edge)

TRN5306A Single-Tone Decoder Module Panel

PL:7980-A

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
switch, slides:
S751 40-83204B01 dpdt
S752 40-83468E01 spdt

mechanical parts

3-84256M01
1-80757D80

64-83136L02

SCREW, tapiping; 2 used

ASSEMBLY, ipanel

includes ref: items S751, 752, and:

PANEL, sereened

TLN4151A Relay Kit

PL-455-B

REFERENCE  MOTOROLA
SYMBOL PART NO.

{DESCRIPTION

See Schematic 48-82392803

K1 80-84201A01

diode:

silicon (reverss voltage protection)

relay, armature:

2form “'C.” caiil res. 200 ohms

non-referenced item;

43-84920H01

SPACER, relay

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

be ordered by Motorola part numbers.



START A

_

FILTERED TILTERED FILTERED FlleRED
y 1 ¥
T TONE INPUT MUST BE
$ ?(;!(54 ‘%7.(59 l | I lOtV R PRESENT FOR A
4 Y — MINIMUM OF APPROX.
rrga asove 23xn:  AMPLIFIER ov ehy CLIPPER ov l TUNED TO ONE OF .28V 300 mS TO CHARGE C358. $R769
ARE ATTENUATED 8Y ' 19 SINGLE - TONE ov ¥ —Y_ wnick enaBLES 0755 347K
INPUT COUPLING R753 ikt FREQUENCIES. MWLV 76 conpuc. WITCH
COMPONENTS {} A ) S
: Le DETECTOR o vrdZ35 sy
oV A1V RMS TANK NETWORK 4'gy TM9570 | 7570 &
INPUT R751  C752 C754  g7se €795 T R762 VI MQ |_Rre7___~~ asy >
FROM RECEIVER 3 e oaur | NOTE! LATR
DISCRIMINATOR 0.22UF 022UF 5 4| Q754 g
0.27v@ M9570Ts2v 7, v LTst : M9574 JfRT-'BI
— ES AR " |
SINGLE- TONE FREQUENCIE L crss | ¢orsell R764 $R765  2R766 *c757: i g7I0
%?JF T Sior : ¢ NoTE : 22k 3120 $47K  Tur | JsuF : .
LT |
=+ —_— - C =  FILTERED == %= = : =  FILTERED *
= = - A+ ~ b A+
SR763 "Poposs NETWORK CONSISTING OF NOTES:
1.8K R766, CR753 & C757
. PREVENTS OPERATION 1. Unless otherwise stated, resistor values are in whms (k = 1000). Capacitor
FROM RANDOM VOICE values are in microfarads.
e FILTERED SIGNALS BY DISCHARCING
A’. gfr%?glgggf 2. Voltage indicated exists for following condition or ciombination of conditions:
< N = Noise
Q = Quieting
O 5 T = Tone
T‘\o——-«s . I ) .
X 3. TLN4151A relay is optional accessory. Refer to acicompanying graph for relay
) L-<'.>——————-<N contact ratings.
1
| 4. Jumper connections table for repeater operation.
lEO—__< 8
1O {0
;t__o__..__.__< 7 Jumper Repeater (RT) Community Repeater (RT)
' JU1(Note 7) IN for Non-Lock OUT for Locik IN for Non-Lock OUT for Lock
kst u.:o ———-<+ A4 JU2(Note7)  OUT for Non-Lock IN for Lock: OUT for Non-Lock IN for Lock
NOTE A JuUuS SWITCHED Jus IN IN
B, N U — —O- — 17
PLACE S751 IN THE “ON" POSITION 3 o L’ o GND OUT
' FOR NORMAL OPERATION. USE THE NOTE 4 Ju4 out out
“TEST" POSITION TO SIMULATE TONE Jus ouT IN
INPUT FOR ACTUATING THE DECODER
ouTPUT(S). N JU6 IN ouT
5'75‘ WHT-RED ~ ~ Ju 7-c s SWITCHED Ju7 ouT ouT
174 .
L"‘E'\?SL 9 > GRN-_WHT :}:To oV uNTIL o é":’- 5 F determini t.S ts list f
LEVEL |t L er7e FILTERED T e . Frequency-determining component. See parts list fayr value.
: WHT-BLK 215K A + A+ A + S RECEIVED 6. Voltage readings and waveforms are + 20%.
)
GRN-BLK 9 NORMALLY ON 7. This module can be strapped for non-locked or lowked operation via jumpers
_IBLK BOTH STAGES SCHMITT TRIGGER TURNS OFF UPON JU1 and 2. Non-locked signifies that decoder outputts automatically revert back
= CONDUCT WITH ._‘ CR754 RECEIPT OF to the “before received single-tone code” state (aifter the 5-second intervat).
$752 FILTERED TONE INPUT ONLY. RCR7S R780 PROVIDES LOW LEVEL R788 SINGLE_TONE Locked signifies that the decoder outputs do not auttomatically revert upon loss
RED-WHT A+ 22K OUTPUT DURING TONE A+ 22K PCR756 A of single-tone. Rather, the outputs remain “set” unitil reset either by a high ap-
NOTE 7 O———= INPUT 2v T SWITCH plied to pin 9 or switch 8752 momentarily placed im the reset position. Switch
’ RESET SWITCH SWITC!;IM’ vr asva.N R782 200 o5y T SWITCHlovw,0 INVERTER §752 s functional only when the decoder is strapped for the locked mode.
12.2V 11.5V7T 22K 5 . Jué SQUELCH
126V N, 1,35V N,Q . a,nN N, @ 1.6V 7T 66 VQ; N,
arre TV e %53V T ' 2 h7ge 25 Moy g™ oV - s < g ModelComplement
> Pl 0.46VT 6.8K oV UNTIL Model Board Panel
. R777 .72VN, Q760 SINGLE-TONE TLN2442A TRNS305A TRN5306A
Q758 1S RECEIVED.
J 22k [ M9570 [ Q759 M9571 : TLN4151A Relay
< M9570 (optional) - —
R776 R779  gR781 “[o (78! 2R783 R785
K 47K 120 g ?6.8K
T 48 2.2K
1 FILTERED
FILTERED = = FILTERED = e = =3 A+ = 300
T
A+ At c-ie * 2o EEPS-34597-0 200
NOTES 487
EXTERNAL g L) :
“4_r - EGEND:
one NoTES b s % g
15 REMOVED. RC COMBINATION e % ST A R T - CIRCUIT THEORY, MuST EASILY
P GEL a0 T PRoeE g & UNDERSTOOD 8Y7 BEGINNING AT
Z: d < 50 THIS POINT AND£0L LOWING
l g A+ & w0 SIGNAL FLOW.
N
A4 2 o130V R?‘.Z‘ 26Y_, FiLTERED g [> = THEORY OF OPERATION DATA,
1o A+
+ | C759 20
1O0UF 5 . = MAINTENANCE DATA
e 10
- . 0406 1 2 4 10 20 3040
oo + = PRIMARY SIGNAL FLOW
GND | >_._L CURRENT (AMPERES)
A L OAD MUST BE —>- - seconbany siGnaL FLow

SHADED AREA

MAINTENANCE AND TROUBLESHOOTING

This module can be serviced either while in the control
chassis or while out. The following procedure is for out-
of-chassis servicing but it is functionally applicable to
in-chassis servicing as well.

Step 1. Remove the single-tone decoder module and
check the jumpers at this time for correctness in this
module’s mode of operation. Note any errors and con-
tinue with the test procedure.

Step 2. Connect jumpers in test scheme as follows:

OUT — JUL, JU2, JU4
IN — JU3, JUS, JUS6, JU7

Step 3.
3 17]SW GND
AUD!
GENEDR%TOR SINGLE-TONE  16|Sw A+
600- 3300HZ DECODER
@ v MODULE 12
| 15 }SQGATE INHIBIT §—+tzvoc

= L 10K

AEPS-34905-0

Set up test equipment as follows:

Step 4. Perform an overall module operation check by
injecting the proper single-tone frequency on pin 3. Pin
18 should be at A+ and remain there after approx-
imately 300 milliseconds.

SINGLE-TONE DECODER MODULE

Removal of the single-tone frequency should im-
mediately cause pin 18 to go to ground potential.

If the output is abnormal, proceed to Step 5.

Step 5. Place the on-test switch in the test position.
Pins 16 and 18 should read A + and pin 17 should read
ground potential.

Return the switch to the ON position. Pins 16 and 18
should drop to near 0 volts and pin 17 should goto A +.

If all voltages are abnormal, check the dc voltages in
switches Q756 and Q757, Schmitt trigger Q758 and
Q759, and switch Q760. If pin 16 is normal but pins 17
and 18 are abnormal, check Q761. If only pin 18 is ab-
normal, check Q762. Correct the trouble and recheck
Step 4.

If all voltages are normal, stages Q756 through Q762 are
operating satisfactorily. Proceed to Step 6.

Step 6. Inject the proper single-tone frequency at pin
3. Measure waveforms and voltages as shown on the
schematic diagram for stages Q751 through Q755. Cor-
rect any trouble and recheck Step 4.

Step 7.
2 (if any).

Rearrange jumpers that were changed in Step

MODEL TLN2442A

FUNCTION

Decodes audio freq. tone to control external circuitry
with switched ground and/or voltage levels.

Schematic Diagram and Maintenance
Motgrola No. 68P81062E26-A
(Sheet 2 of 2)
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4-FREQUENCY CONTROL OPTION DECODER MODULE PaS liSt e i

MODEL TRN5296A REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF +20%; 50 V: =43 6-84444A08 221k +1%
uniess otherwise stated fR44 6-11009C57 2.2k
C1,2 23-865137 47,25V 45 6-11009C73 10k
C3 23-865136 15,25V 46 6-11009C01 10
C4 21-82187B29 .001 +10%; 100 V 47 6-11009C35 270
cs 8-84326A14 0062 +2% %48 6-11009C65, 4.7k
cé 23-868446 47,6 Vv 49 6-11009C73 10k
c7 8-82905G01 .01 £10%;50 V =50 6-11009C89 47k
c8 21-82187B29 .001; 100 V 51 6-11009C33 220
c9 8-84326A15 .0069 +2%; 50V B52 6-11009C19 56
c10 23-868446 47,6V m53 6-11009C35 270
Cc11 21-82187829 .001 £10%; 100 V R54,55 6-11009C25 100
c12 8-84326A20 0129 +2% 56 6-11009C81 22k
o s o s [ J S — C13 23-868446 47,6V ms57 6-11009C89 47k
1 Cia 2382783808 1,35V Ri58 611009065 4.7k
n1c ) . p g Cit5 21-82187B29 .001 £10%; 100 V 59,60 6-11009C73 10k
o 4 . i C16 8-84326A21 015 2% F61 6-11009C89 47k
i‘ c17 23-868446 A7, 6V =62 6-11009C33 220
& | c18 8-82905G42 0.33 =10% 63 6-11009C19 56
o ® C19,20 23-82783B08 1,35V Ri64 thru 71 6-11009C33 220
C21,22 8-82905G01 01 £10% m72 6-11009C65 4.7
14 osc C23,24 23-82783B08 1,35V
c25 8-82905G01 01 +10% switch, slide:
o 5.6y C26 23-82783B08 1,35V $1thru 4 40-83468E01 spdt
c27 8-82905G01 .01 £10%
R4 05C c28 23-82783B08 1,35V integrated circuit: (see note)
Cc29 8-82905G01 .01 +10% 1,2 51-84371K25 quad bistable latch
xereo o C30 23-865136 15,25V us 51-84371K09 * quad AND gate
C31 8-82905G01 .01 £10%
T3 osc C32 thru 35 23-83214C23 2,20V semiconductor device, diode: (see note)
WR1 48-82256C26 Zener
R3 DSC semiconductor device, diode: (see note)
GR1 48-83654H01 silicon non-referenced items
CR2 48-82466H13 silicon 3-84256M01 SCREW, tapping; 2 used
CR3 thru 21 48-83654H01 silicon 5-84220801 GROMMET; 2 used
R2 0sC 9-83497F01 RECEPTACLE, 8 contact; 3 used
coil, audio freq.: (PCB Edge Connector)
T2 oSC L1 thru 4 1-80702B11 assembly inductor and grommet clip 64-83133L02 PANEL, screened
; . notte: For optimum performance, diodes, transistors, and integrated circuits must
FUNCTION TONE HI transistor: (see note) .
2 % Q1.2 48-869642 NPN: type M9642 be iordered by Motorola part numbers.
Ar : % Q3,4 48-869643 PNP; type M3643
® Q5 48-869642 NPN; type M9642
FUNCTION ENABLE Q6 48-869643 PNP; type M9643
1 Q7.8 48-869642 NPN; type M9642
T1 osC * Qs 48-869643 PNP; type M9643
5 Q10,11 48-869642 NPN; type M9642
TRANSMIT 0SC GND ] Q12 48-869643 PNP; type M9643
o | Q13 48-869642 NPN; type M9642
Q14 48-869643 PNP; type M9643
Q15,16 48-869642 NPN; type M9642
g Q7 48-869643 PNP; type M9643
# Q18 48-869642 NPN; type M9642
R1 Dsc . Q19 48-869643 PNP; type M9643
g Q20 thru 27 48-869567 NPN; type M9567
LOCAL F1 %
I 3 resistor, fixed: *5%; 1/4 W:
B unless otherwise stated
R1 6-11009C43 560
i R2 6-11009C83 27k
. & R3 6-11009C93 68k
P R4 6-1 1009209 22
- : R5 6-11009C49 1k
FoTT conTRaL R6 6-11009C81 22k
) R7 6-11009C57 2.2k
% R8 6-11009C33 220
§ R9 6-11009C57 2.2k
H R10 6-11009C49 1k
R11 6-11009C57 2.2k
§ R12 6-11009C73 10k
R13 6-11009C35 270
8D~ - 34573-0
5 i Eomen
3 Do R16 6-11009C89 47k
s4 [ R17 6-11009C79 18k
_s‘;—“‘\\;\: ) R18 6-11009C33 220
oAt R19 6-11009C53 1.5
R20 6-11009C59 2.7k
SHOWN FROM SOLDER SIDE R21 6-11009C57 2.2k
R22 6-11009C73 10k
R23 6-11009CO01 10
R24 6-11009C35 270
R25,26 6-11009C73 10k
R27,28 6-11009C65 4.7k
R29 6-11009C72 9.1k
R30 6-84444A07 221 1%
R31 6-11009C49 1k
B . . . R32 6-84444A08 221k £ 1%
Circuit Board Detail and Parts List R33 6-11009C57 2.2
Motorola No. 68P81062E22-A R34 6-11009C73 10k
R35 6-11009C01 10
(Sheet 1 of 2) R36 6-11009C35 270
R37 6-11009C81 22k
11/1/85-UP R38 6-11009C89 47k
R39 6-11009C81 22k
R40 6-11009C71 8.2k
R41 6-84444A07 221 £1%

R42 6-11009C49 1k




FUNCTION WHICH ACTIVATES CORRESPONDING AND ACTIVATES CORRESPONDING RESULTING IN
—— TONE » PASSES THRU = CHANGED TO =» XMIT FLIP—FLOP WITH P RCVR FLIP-FLOP P T/R SELECT
RECEIVED RESONANT CKT DC VOLTAGE PRESENCE OF CLK PULSE (WITH PRESENCE OF CLK PULSE) GROUNDING FUNCTION
O O Q O +8v +8vV +8V +8v ‘O O
INVERTER
VRY
Q47
I 4 33
P-T-T CONTROL 23 > A~ Q4 cm; >M9643 +3v
LS (O M3643
47K HIGH PULSE
cR2 < @ +8v WHEN POWER +5v
+3v 22 ) >t _L _L T 7304 IS RE-APPLIED I
c30l+ &3 POWER ON
F4 DETECTOR
START T To ® = RESET Vi ® CHANNEL ELEMENT DRIVERS
CRA - -
LOCAL F4 49 e EMITTER  pesersacvaromr R4 OsC
émgf"?ﬁ‘”r‘i?’u"? o @ =Ppio o FOLLOWER :Zfﬁff?}’s ©) P o ‘Q+ R{ o0sC
O e usa R u2a usa
CLIPPER AMP c2 je  1950MZ L B B
22K ca c 9 c 9 @
% 004 R8 Ros T
I CRSy B 270
= R7 i Vz5z_2 R9 LR40 cRe 3
L FUNCTION TONE HI 2.2K = 2.2k 34K Y v 3 P=—< 14 Tio0sc
5% | 5% [
= Q24
"J_’__ M9567
220
A+ 42 15 A N ZS p—— 4% XMIT 0SC GND
seesmser e 3 J 5 - > (s e ouas
FUNCTION ENABLE 43 B> ’ B B> Y % Y 10 T2 osc
F1 MODULE FROM crl
DEGODER MODULE o4 N
’ :_l: T2 Res
= X CR8 o
B 2
IONAL +5Vv
F
= z ©] b Q @ — D @ @— @--’- R6T =i 9 R2 0SC
oo 4 >—— A+  AND GATE = us R2 uze ~ | v3® Y1) Q23
= ENABLE .0069 | CR4S vy sy By B c2s R2 M9567
R25 -] c Q @ .o4I 0sc =
10K Q7 [F2) Al
RECEIVER GATING 47 ‘e LA ' M9642 s2 =
(OPTIONAL) e o 10K Q19 COLLECTOR
JUMPER JU1 rR27 L C\_‘ aN 58 INPUT q HIGH WHEN
NORMALLY IN 4.7k = HIGH WHEN ANY F1-F4
REMOVE FOR L Q7 COLLECTOR .94 ANY F1-Fd ) FUNCTION TONE
RECEIVE GATING CONSTANT HIGH FUNCTION TONE RECEIVER IS DETECTED
O -
PTION ggnggi}if;/\g%? F3 DETECTOR R3s ‘7 1S DETECTED Z LATCH CLOCK 7 T3 0sC
NOT USED A 410 =
I erer| gy 2
L 2.2k
R29 1350Mz onzel @ M9643 - CRIE
5% IC” L - @ Pio o e ©-ho ) C} Q+ /3 osc
A+ HIGH WITH I°°‘ R36 udc R3 ua2c ~ | U3¢
LOSS OF P~T-T. = 270 CR9 _B‘r _ - v
R39 ¥ c o c Q
2 LF cra N el
9.6V INVERTER _J( D
1UF W ¥
. ~ R37 Q40 v
SW 9.6V 3 1% 22K M9642 iy
> R TS F4 DETECTOR B ® L ® i T4 osc
i = A Tae A Y B L B
REMOVED TS Q44 INVERTER CR40 A\ Y
L4 R Q42 X
a0 12502 .05 M9643 VAN
o2k s | \ — @ b = P = b a J _@.’.. 74 4 R4 0SC
I’om uio u2o P R 220 a27
il F 2> D - B ca9 M9567
c q [ @ 04I R4 =
[ s4 [o2:14
4 u4 u2 u3
TRANSMIT LATCH CLOCK 7475 7475 7408
CR#4
) 4 vsv +ay J='@ 4___@ J=_® EEPS-34594-0
CRi2 R49 R50 TRANSMIT LATCH RECEIVER LATCH AND GATE
A Y 1k g fATK
—t— 5 >
> A\ 033 220 QHIGH WHIN D IS HIGH WITH QHIGH WHEN D IS HIGH WITH
F1-F4 DETECTORS SIMULTANEOUS CLOCK PULSE. SIMULTANEQUS CLOCK PULSE.

REQUIRES FUNCTION ENABLE
{LOW) !N ADDITION TO APPLICABLE
FUNCTION TONE WHICH PREVENTS ':
FALSE SESPONSE TO RANDOM -
FUNCTINON TONE SIGNALS.

ARRIVES AFTER

APPLI

CABLE D

‘NPUT IS HICH]

" PRODUCES CLOCK PULSE
(SLIGHT TIME LAG
M. KES SUNE CLUCK PULSE

RESETS WHEN
FREQUENCY IS CHANGED
OR AFTER LOSS

OF P-T-T (DUE TO

Qrof

RESETS WHEN FREQ, IS
CHANGED OR PWR REAPPLIED

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 is selected.

4. Transmitter remains keyed during a voice transmission until the push-to-talk
command is interrupted.

LOCAL OPERATION
WARNING

Always line disable this station before performing
maintenance to prevent unexpected keying of the station by
remote control. Actuation of the frequency select switch
momentarily keys the station 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, 2, F3 or F4 on the module and actuate
switch momentarily.

Step 4. Aftertesting, always return line disable switch to normal position.
NOTE
The station transmitter is not “on-the-air” until Step 3 is com-

pleted. The frequency select switch must be released before
unkeying.

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.

LEGEND
—

START = CIRCUIT THEORY MOST EASILY UNDER-
STOOD BY BEGINNING AT THIS POINT
AND FOLLOWING SIGNAL FLOW.

D = THEORY OF OPERATION DATA

’ = MAINTENANCE DATA

P - PRIMARY SIGNAL FLOW

B— - seconoany sionac FLow

4-FREQUENCY CONTROL OPTION DECODER MODULE

DESCRIPTION

The MSR 2000 4-Frequency Tone Remote Control Base
Stations are similar to the 1-frequency tone remote con-
trol models described in the station instruction manual,
except that they have the capability of operating on four
channels. This capability is provided, primarily, by the
addition of a 4-frequency control module. These sta-
tions use paired switching; that is, both the transmitter
and receiver frequencies are switched upon command
from the console. The 4-frequency control module con-
tains the circuits for selecting both the transmitter and
receiver channel in response to tone commands from the
console.

WARNING

Always LINE DISABLE the station be-
fore performing any transmitter main-
tenance. The transmitter is keyed for a
short period whenever a transmitter or
receiver channel is commanded, even
without operating the push-to-talk switch
at the console. For this reason, it is very
important to LINE DISABLE to prevent
any unexpected keying.

The function table on the schematic diagram lists the
tone frequencies used as commands for selecting the
transmitter and receiver channel.

Other differences between the 4-frequency and
1-frequency models include a different F1-CS (or F1-
PL) tone control module (TRN5327A or TRN5328A).
They differ from the 1-frequency F1 tone control
modules described in this manual in that the 1950 Hz F1
detector circuit is removed, since it is relocated to the 4-
frequency control module. The 4-frequency control
module plugs into the function tone decoder slot (posi-
tion 10) and the F1 Tone Control Module plugs into
position 5. The “Wild Card’’ Function Tone Decoder
Module is no longer applicable as an optional accessory.
Also, the multiple tone PL transmit option is also ex-
cluded. The RF-Control Chassis includes a S-volt
regulator circuit, since regulated 5 volts is required by
the 4-frequency control module.

MODEL TRNS5296A

FUNCTION

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

Schematic Diagram

Motorola No. 68P81062E22-A
(Sheet 2 of 2)
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SQUELCH CONTROL OPTION DECODER MODULE parts list

TRNS5311A Sguelch Control Module Panel

MODEL TLN2445A TRN5312A Repeater Control Modute Panel
REPEATER CONTROL OPTION DECODER MODULE TRNS3104 PrivateLine Contro Moduie Pane e
REFERENCE MOTOROLA
MODEL TLN2446A SYMBOL PART NO. DESCRIPTION
switch, slide:
PRIVATE-LINE CONTROL OPTION DECODER MODUE 81,2 A0EUBEDT__spd;spring return
mechanical parts
MODEL TLN2447A 1-80757081 ASSEMBLY, panel (TRN5311A);
includes ref. items S1, S2, and
64-83124L05 PANEL, screened
1-80757D73 ASSEMBLY, panel (TRN5312A);
includes ref. items S1, 82, and
64-83124L.04 PANEL, screened
1-80757D82 ASSEMBLY, panel (TRN5313A);
includes ref. items S1, 82, and
64-83124L06 PANEL, screened
GND 3-84256M01 SCREW, tapping; 2 used
TRN5310A Tone Decoder Board
TRN5464A Tone Decoder Board
TRN5465A Tone Decoder Board PL-7997-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF = 10%;50V:
unless otherwise stated
C1 8-82905G 11 0.22
c2 21-82187B29 .001,100 vV
C3 8-82905G 11 0.22
C4 8-84326A18 .0098 +2%
C5 21-82187B29 .001, 100V
C6,7.8 8-82905G 11 0.22
TR TURN c9 23-865136 15 +20%; 25V
c10 8-84326A19 0112 £ 2%
C11 21-82187B29 .001; 100V
C12,13,14 8-82905G 11 0.22
C15 21-82187B29 001,100V
FUNCTION TONE H c16 8-82905G 11 0.22
N c17 21-82187829 .001; 100V
+
diode: (see note)
FUNCTION ENABLE CR1thru7 48-83654H01 silicon
coil, at:
L1,2 1-80702B11 assembly, inductor and ground clip (1 H)
transistor: (see note)
Q1,2 48-869570 NPN; type M8570
Q3 48-869571 PNP; type M9571
Q4,5 48-869570 NPN; type M9570
Qé 48-869571 PNP; type M9571
Q7,8,9 48-869570 NPN; type M3570
SQUELCH ATTENUATOR
resistor, fixed: =5%; 114 W:
R SQUELCH unless otherwise stated
R1 6-11009C43 560
PL"OISABLE R2 6-11009C83 27k
ae oe R3 6-11009C93 68k
R4 6-11009C49 1k
R5 6-11009C09 22
R6 6-11009C77 15k
R7 6-11009C57 2.2k
oe R8 6-11009C49 1k
R9 6-84444A07 221 x1%
R10 6-84444A08 221k £ 1%
R11 6-11009C57 2.2k
R12,13 6-11009C43 560
R14 6-11009C65 4.7k
R15 6-11009C43 560
R16 6-11009C77 15k
R17 6-11009C23 82
. . R18 6-11009C75 12k
R19 6-11009C49 1k
SHOWN FROM SOLDER SIDE B e To1anan R20 6-84444A07 221 £1%
—_ R21 6-84444A08 221k £1%
R22,23 6-11009C57 2.2k
R24,25 6-11009C43 560
NOTE: R26 6-11009C65 4.7k
R27 6-11009C43 560
. . R28 6-11009C65 4.7k
Wire colors shown on switches S1 & S2 are for TLN2445A and R29 6-11009C89 47k
TLN2447A. Wire colors for TLN2446A are the same except on R30 6-11009C67 5.6k
RN wire is YEL and on . R31 18-83083G03 variable; 25k *30%
S1 the BRN wire is S2 the YEL wire is BRN o 611009077 Yok
R33 6-11009C61 3.3k
. s : : R34 6-11009C83 27k
Circuit Board Detail and Parts Lists Ras 611009005 a2k
Motorola No. 68P81062E28-B R36 6-11009C61 3.3k
(Sheet 1 of 2) R37 6-11009C35 270
11/1/85- UP mechanical parts
- 5-84220B01 GROMMET; 2 used
9-83497F01 RECEPTACLE, 8-contact; 3 used (PCB

Edge)

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




START-

FUNCTION (3 ~,_

ENABLE
THIS INPUT MUST 30 LOW TO
ENABLE THE TWO DETECTOR _——o° {550 HZ
STAGES (2 & Q5) TO CONDUCT = BIST'ABLE MULTIVIBRATOR
WITH THEIR RESPECTIVE St
INPUT FUNCTION TONES PRESENT (NOTE 2)
SRI2 SRIZ 0V AFTER 1550 Hz TONE DETECTED
v A <560 ce <560 10.8 V AFTER 1450 Hz TONE DETECTED
) | — AN o Ul _ o—-f;?—<. REPEATER
‘SSOHZ ) 0.22 15K (N TE 2) G SET"UP/TURN-OFF
GH SETS UP RPTR
1S50HZ TON oW & om TS 0F# APTA
= C4 DETECTOR/] v 2.2K {IO-OS:/V) 10.8v
0098 AMPL (10.2v) "v / (0.6v) —~ (OV)
.7 $R9 ( (10-2V) .oV Jua_ CR4 5
> $221 ( 1 ote 20 <
A+ c5 ! M9574 c7 SRi4 9 0.22 MS570
022 {47k
CR2 001  RIO
S0k ¥ L $2.21K L
c3 = = =
_I- 6'8'K 0.22 r
c2 FUNCTION FILTERED < ¥
,004 A+
1__: AMPLIFIE
FUNCTION o CLIPPER |53y
“TONE Ri
(H1) INPUT ! >‘—"—“5"6"0""“|°'22 - Ty
___1:._'"° 1450HZ
s2 BISTABLE MULTIVIBRATOR
(NOTE 2)
/1 CR5
h— hr—d _— ~
SR24 SR2% O VAFTER 1450 Hz TONE DETECTED
<560 ci2 ::5663 ok CR6 11V AFTER 1850 Hz TONE DETECTED
16 Vo B 443 ' 20 "PL" DISABLE /ENABLE
1450 HZ A PP K > INGOTE 2) P
28y LOW DISABLES RCVR “PL” (ENABLES CARRIER SQUELCH)
'i'ﬁ {450HZ TONE = - (ov) HIGH ENABLES RCVR “PL" (DISABLES CARRIER SQUELCH)
NOTE 3 =ci0 DETECTOR/}#0.4v) 2.2K ‘ %
RI8 0442 AMPL "v $R23 #0.3v) (0.8v)
A > : $2.2K _ 0.3V )07
12K > R26 SR27 —I—cg4 0%9570
3.4V " 4.7 $
’ ¢ M9570 R2{ F47K 560 Tozz
2.21K
RCVR NOISE — - -004 RIS V4 I
PRESENT DURING iK -
NO ON-CHANNEL JRAZAO
SIGNAL CONDITIONS. = = AN
R{ S R32
SQUELCH 19 2 - W
RI7 c1s
FILTERED
A+ {2
82 4+ | co A+ .om:l:
= gl, FI LTE R E D TOTAL NOISE IS PRESENT
:DS UF A+ AFTER 1550 Hz TONE RECEIVED
= 1Ju2 (Q8 OFF). AMOUNT OF NOISE
H{NOTE 2) LOW R31 & REDUCED AFTER 1450 Hz TONE
e RECEIVED. (DEGREE DETERMINED
GND | >—_—j_ ggl’,‘lﬁ_k%fl 25K 2 8Y R31 SETTING WITH Q8 ON.J
) (NOTE 2) 1 MAX /MIN SQUELCH
ov (R{ SQ. AT TENUATOR)
0,6V)
0.3v Q8 l
MS570 ci7 EEPS ~34599-0
47K v .004
Q8 SHUNTS SOME NOISE TO D
GROUND WHEN ON. AMOUNT
DETERMINED BY R31.
ACTIVATED BY 1450 Hz = — ——
BISTABLE. - - - -
‘ ATTENUATOR AMPLIFIER
NOTE 4 NOTE 4

SQUELCH CONTROL OPTION DECODER MODULE

MODEL TLN2445A

REPEATER CONTROL OPTION DECODER MODULE

PRIVATE-LINE CONTROL OPTION DE(

LEGEND:
CIRCUIT THEORY MOST EASILY
START UNDERSTOOD BY BEGINNING
AT THIS POINT AND FOLLOWING
SIGNAL FLOW.
D = THEORY OF OPERATION DATA

= MAINTENANCE DATA

= PRIMARY SIGNAL FLOW

= SECONDARY SIGNAL FLOW

»

MODEL TLN2446A

"ODER MODULE
MODEL TLN2447A

FUNCTION

Selects one of two modes of operation in response to

1450 Hz and 1550 Hz

function tones.

Model/Function Table
FunctionTone  TLN2445A Squelch  TLN2446A Repeater TLN2447A Private-Line
Frequency Control Control Control
1500 Hz Maximum Squelch Repeater Turn Off Private-Line
Operation Operation Tone-Coded Squeich
Operation
1450 Hz Threshold Squelch Repeater Setup Carrier Squelch
Operation Operation Operation

Function — Selects desi
remote generated 1450 an

red mode of operation by decoding
d 1550 Hz function tones.

Application Table
Squelch Control Private-Line Control Repeater Controt
Module Module Module
St Max. Sq. Operate PL RPTR Knockdown
S2 Min. Sq. Operate Carrier RPTR Setup
Squelch
Q3/Q4 Operate Maximum Operate PL Repeater Turn Off
Squeich
Qe/Q7 Operate Threshoid Operate Carrier - Repeater Set Up
Squeich Squeich
R31 Low Sqguelch (Not Used) {Not Used)
Control )
Jut our ouTt IN
Ju2 IN ouT out
Jus ouTt IN ) out
Ju4 ouTt out ouT
NOTES:
1. Voltages in parentheses are for active state.
2. Referto table for application and/or description.
3. Factors adjusted to required frequency,
4. Used in squelch control models only.

Schematic Diagram

Motorola No. 68P81062E28-B
(Sheet 2 of 2)

11/1/85- UP




“WILD CARD” CONTROL MODULE

-
TRN5315A “Wild Card” Control Module Board PL-8000-O TRN5316A “Wildcard” Control Module Panel PL-7999-A
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF = 10%;50V: switch, slidte:
unless otherwise stated S1thru 4 40-83468E01 spdt
C1 23-865137 4.7 £20%;25V
c2 23.82601A25 100 + 150-10%; 20V non-referenced item:s
c3 23-865137 4.7 £20%;25V 1-80757D83 PANEL ASSIEMBLY, include:
C4 8-84326A20 0129 £2% 64-83134L02 PANEL SWITCHES S1 thru S4
C5,6 8-82905G 11 0.22 3-84256M01 SCREW, tapiping; 2 used
Cc7 8-82905G02 .022
R = RS e S— 5 c8 8-84326A21 015 +2%
YEL g?% 10 g-gggggg (1) ; %gg TLN4151A Relay Kit PL-455.8
V c12 8-84326A22 0178 = 2% REFERENCE  MOTOROLA
c13,14 8:82005G11 022 SYMBOL PART NO. 'DESCRIPTION
. C15 8-82905G02 .022 diode:
GRD = @ C16 8-84326A23 0213 £2% See Schematic 48-82392B03 silicon (reverse voltage protection)
) ) C17,18 8-81905G11 0.22
Cc19 8-82905G02 .022 relay, armatursy;
LOCAL RESETY. K1 80-84201A01 2form “C,” covil res. 200 chms
BISTABLE OUTPUT OR RL! NORM OPEN ” % o . » CR1thru 11 48-83654H01 :5:::: nductor device, diode: (see note) non-referenced item:
5, 43-84920H01 SPACER, relay;
RL1 COMMON coil assembly, inductor:
Lithru4 1-80702B11 1 H; incl. ground clip 42-84315A01 note: For optimum performance, diodes, transistoirs, and integrated circuits must
RL1 NORM CLOSED be ordered by Motorola part numbers.
transistor: (see note)
LOCAL RESET 2 e ) ; E Q1,2 48-869642 NPN; type M9642
e o Q3 48-869643 PNP; type M9643
LOCAL FI/F2 GND A Q4 48-869568 NPN; type M9568
1 Q5 48-869642 NPN; type M9642
Q6 48-869643 PNP; type M9643
2 BISTABLE OUTPUT OR RL2 NORM OPEN . } " Q7 48-869568 NPN; type M568
2 . Q8 48-869642 NPN; type M9642
RL2 COMMON T ¢ Q9 48-869643 PNP; type M9643
s Q10 48-869568 NPN; type M9568
RL2 NORM CLOSED Qi 48-869642 NPN; type M9642
Q12 48-869643 PNP; type M9643
FUNCTION TONE M y Q13 48-869568 NPN; type M9568
A+ i M, i resistor, fixed: + 10%; 1/4 W:
e »“%: i '“””‘“Wf*’ s ' . unless otherwise stated
) R1 6-11009C43 560
FUNCTION ENABLE o O R2 6-11009C83 27k
LOCAL RESET 3 I R3 6-11009C93 68k
o i { R4 6-11009C09 22 +5%
. RS 6-11009C49 1k £5%
R7 6-11009C73 10k £5%
R8 6-11009C57 2.2k
3 BISTABLE QUTPUT OR RL3 NORM OPEN R9 6-11009C49 1Kk 5%
R10 6-11009C57 2.2k
RL3 NORM CLOSED R11 6-84444A08 221k 1%
R12 6-84444A07 221 £1%
RL3 COMMON R13 6-11009C57 2.2k
R14,15 6-11009C43 560
SW A+ R16 6-11009C65 4.7k
R17 6-11009C43 560
R18 6-11009C65 4.7k
LOCAL RESET 4 s @) R19 6-11009C72 9.1k £ 5%
»—j R20 6-11009C49 1k 5%
R21 6-84444A09 243k = 1%
: R22 6-11009C57 2.2k
RL4 NORM CLOSED —o R23 6-84444A07 221 £ 1%
f (& R24,25 6-11009C43 560
4 BISTABLE OUTPUT OR RL4 NORM OPEN R26 6-11009C65 4.7k
i R27 6-11009C43 560
RL4 COMMON s # | R28 6-11009C65 4.7k
¢ R29 6-11009C71 8.2k +5%
R30 6-11009C49 1k +5%
% R31 6-84444A09 243k £1%
¥ R32 6-11009C57 2.2k
R33 6-84444A07 221 = 1%
§ R34 6-11009C57 2.2k
e Wmdﬁ“g‘b s YT DEFST34863-0 R35, 36 6-11009C43 560
SHO Lm%lntﬁ OL -DEPS-34584~-0 R37 6-11009C65 4.7k
R38 6-11009C43 560
R39 6-11009C65 4.7k
R40 6-11009C69 6.8k 5%
R41 6-11009C49 1Kk 5%
R42 6-84444A09 243k £1%
R43 6-11009C57 2.2k
R44 6-84444A07 221 1%
R45, 46 6-11009C43 560
. . . R47 6-11009C65 4.7k
Circuit Board Detail and Parts Lists R58 6-11009C43 560
Motorola No. 68P81062E27-A il 61100905 :7" -
mechanical parts
(Sheet ! Of 2) 5-84220B01 GROMMET; 2 used
11/1/85- UP 9-83497F01 RECEPTACLE, female: 8-contact; 3 used

(PCB Edge Connector)




STARTH

FUNCTION TONE
RECEIVED

<

PASSES THRU

WHICH ACTIVATES

CHANGED TO CORRESPONDING RESULTING IN
> RESONANT CKT DC VOLTAGE JBISTABLE swngm-:o OUTPUT'
2 NO.1 LOCAL RESE'T
FUNCT‘ONTNo‘BiR ATOR 3 NO.t NORMALLY BOPEN CONTACT, BISTABLE NO.| GROUND OUTPUT
MULTIVI
{350HZ TONE BISTABLE 5 NO.4 NORMALLY G
FUNCTION DETECTOR /AMPL. E - LOSED CONTACT
CR3
TONE ‘ RIS A ; 4 NO.1 COMMON TEmMINAL
AMPLIFIER/CLIPPER rta 960 oMUt |
R3 560  C8 Ri8 i
VWA 1Y PROPERLY DETECTED 1350 Hz TOw; /) -
Pty e oonruncrion BRN o a7 | (jm ol cusrs o |
TONES ARE AMPLIFIED RO 4 04 COLLECTOR TO GO TO GROUNE:  WITHOUT RELAY K1, THE
BY Q1 THEN CLIPPED 1350HZ Q2 Q | SWITCHED GROUND IS ROUTED ro pin 3 viA Ju1. WITH
Qt 70 4 +16 dBm LEVEL R} mosa2] 12.2v 2.2K osv M9568 22| K1 RELAY K1 INSTALLED, JU1 IS REMKDVED; THEN THE SWITCHED
M9642 c3 _Jca o11.4v) (12.1v) o3v fov) Q GROUND PULLS IN RELAY K1. SPEYY RELAY CONTACTS ARE
ct 5.9v N \7 g -~ - 8 ROUTED TO EDGE CONNECTOR PIins 3. 4 AND 5 FOR APPRO~
FUNCTION TONE RI & s |y RT (0129 > 2 il LCR4 (NOTE 1) paiaTe EXTERNAL CONNECTIONS; FUNCTION NO. 1 BISTABLE
INPUT 1" 4=_‘ I( 4.7 % » b REMAINS ACTIVE (SWITCHED GRO\UND FROM (4 COLLECTOR
560 1 10K EX 4 ov 1S PRESENT) UNTIL RESET. SEE AFFR(ICATIONS AND
AT lo2v <7 JUMPER DATA FOR VARIOUS RESEST METHODS FUNCTION
. 2 RI7 022 NO. T CIRCUIT DESCRIPTION IS AP, JCABLE TO FUNCTION
27K 22 €K CR2 RS RO R1{ RI2 R13 560 CIRCUITS NO. 2, 3 AND 4 WHEN THic APPROPRIATE TONE
* 2.2k X 2.2k 221 2.2K FAEQUENCIES ARE RECEIVED Sibon, ¥ CONVEAT TuE
= = = CRI = = = = =
Jus
- =0
+e2
100 UF
= 6 NO. 2 LOCAL RESHT
A+ FUNCTION NO. 2
BISTABLE MULTIVIBRATOR 8 NO:2 NORMALLY (OPEN CONTACT, BISTABLE NO.2 GROUND OUTPUT
250HZ TONE CR5
Y DETECTOR/AMPL. 4 o E:( 10 NO.2 NORMALLY LOSED CONTACT
2 R25 9 NO.2 COMMON TERMINAL
rea 350 el :
se0  C9 R28
I |
RED ) i
aov . g
re2 (21 0-22 o7 :
At 2> At L2 f250HZ v mer 2ok Q6 Mo568 | 2.2y
g = 11.4v) M643_ 4 4 (0.9v) (o.0v) e Kt
RE YL 015 > 2 31221/ a9y ) & (NOTE 1)
GND 4 91K 1 3.4V — ov
> 12.2v
1 » _Lc1o R26 s2r o
R20 R24 R To 4.7K
1K 2.43k 3221 022 Iozz
LOW GENERATED BY F1 = = = =
TONE DECODER MODULE
ENABLES Q2. 05, 08 & Q711.
FUNCTION
ENABLE
Junl o 4
SWITCHED A+ 19 — —o-= @
14 NO. 3 LOCAL RESE™
16 NO. 3 NORMALLY O T, .3 GROUND OUTPUT
WSOHZ TONE FUNCTION NO.3 PEN CONTACT, BISTABLE NO.3 GROI
FRONT PANEL Y DETECTOR/AMPL. BISTABLE MULTIVIBRATOR —< 17 NO.3 NORMALLY GiLOSED
[T o] =
CR?
§ o © 3 & ws H 18 NO.3 COMMON TERMAINAL
[~ 1
sz [E | R39 |
2 RED ’ o " ORG 4.7K 1
R32 |
. | 010
oRS ‘ B L3 H50HZ Q8 P 2.2k M9568 l12. 21 !
3 0 12 M9642)/: 5y, asv —Jou| | K
s [ | R29 (o178 N 0 (X 1 (NOTE 1)
N w o, ® | L
4 — I - 8.2K ‘~| (5.9v ov 3
— —— .J = R3e Ci5 JECNG
R30 R34 R33 R37
1K 2.43c 221 47K 560 .022
FUNCTION NO. 4
BISTABLE MULTIVIBRATOR 20 NO.4 LOCAL RESET:
$ 23 NO.4 NORMALLY OPEN CONTACT, BISTABLE NO. 4 GROUND OUTPUT
CR9
SIS, O s o
R46
4 Py ¢ 24 NO.4 COMMON TERMMINAL
560 Jus )
Sa5 o R49 T )
it A
15 |
GRN 4.7k
R4 0.22 o )
{050H Qi o
L4 1050HZ cte Moe42] r2.2v 2.2K aov M°1624 M9568| 122y !
! g A (11.4v) (12.1v; | M3643 (0.9v) ~] (0.0V) Kt
R40 L0213 I3 12,2V, o.0v
6.8K > 11.9V) (NOTE D
- 1 [5.4v ov
12.2v e oo CRIO EEPS - 34598-0
R44 $R42 SR44 = R47 R &
iK $2.43¢ $224 9.22 4.7 560 :E-,zz

1

00
90
0
0
o
50
40
»
20
5

3
o
4
g
g
k3
2
g

01 @ 0408 2 4

CURRENT (AMPERES}
LOAD MUST BE IN
SHADED AREA

NOTES:

1. TLN4151A relay is an optional accessory. Refer to graph for relay contact
rating.

2. Unless otherwise noted, all resistor values are in ohms and capacitor values
are in microfarads.

Applications & jumper data

A. Operation without relays (jumpers JU1-JU4 must be connected)

LEGEND

STA R T = CIRCUIT THEORY MOST EASILY UNDERSTOOD
BY BEGINNING AT THIS POINT AND FOLLOWING
SIGNAL FLOW.

D = THEORY OF OPERATION DATA

o= . pamaRY SIGNAL FLOW

~— - secowoanry signa FLow

“WILD CARD” CONTROL MODULE

Function Bistable Output

Tone (Hz) Operated Pin
1350 No.1 3
1250 No.2 8
1150 No.3 16
1050 No. 4 23

B. Operation with reiays

Function Bistable & Output Pins Remove

Tone (Hz) Relay Operated N.O. C N.C. Jumper
1350 No. 1 3 4 5 Ju1
1250 No.2 8 9 10 Ju2
1150 No.3 16 18 17 JU3
1050 No. 4 23 24 22 Ju4

C. Mixture of relay and non-relay operation is permissible.
Paired reset operation.
With this type of operation, 1350 Hz function tone latches bistable No. 1 on and

resets bistable No. 2. A 1250 Hz function tone latches bistable No. 2 and resets
bistabie No. 1.

To Operate Bistables Connect Remove

as Pairs Jumpers Jumpers
No.1&No.2 JUS, JU6, JU9 Jut
No.3 & No. 4 JU7,Jus, Jug, Ju1o Jun

E. Independent bistable operation.

With this type of operation, each bistable can be activated independently by its
function tone. Bistables can be reset only as a group by interruption or switch-
ed A + at pin 19 (reset when transmitter unkeys). For independent bistable
operation, connect jumpers JU10 and JU11, and remove jumpers JU5 thru JUS.

F. Mixture of paired reset operation for bistable No. 1 & 2, and independent

bistable operation for bistable No. 3 & 4 is permissibte. Connect jumpers JUS5,
JU8, JU9 and JU11. Remove jumpers JU7, JU8 and JU10.

G. Localreset operation

Independent, external reset of each bistable is available by applying a switched
ground to the associated local reset pin. This operation may be the only
method of bistable resetting, or may be in addition to paired reset or indepen-
dent bistable operation. If it is to be the only method of bistabie resetting, con-
nect jumper JU9 and JU10 and remove jumpers JU5-JU8 and JU11.

Model Complement
Model Board Panel
TLN2448A TRN5315A  TRNS5316A

TLN4151A Relay (Optional) — —

MODEL TLN2448A

FUNCTION

Converts function tones of 1050 Hz, 1150 Hz, 1250 Hz
and 1350 Hz into transistor closures; relay closures op-
tional. Allows remote control point to operate up to
four universal on-off switches at the station site.

Schematic Diagram
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