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MOTOROLA INC.

Communications
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R1 AUDIO & SQUELCH
MODULES

Model Table

Model Description
TRN9688A Standard
TRN9689A Standard with Intercom

1. GENERAL
1.1 PHYSICAL DESCRIPTION

The TRN9688A, 89A R1 Audio & Squelch Modules are
plug-in modules designed for use with Motorola base
and repeater stations. All components and circuitry are
mounted on a sturdy circuit card with connecting termi-
nals that mate with the backplane interconnect board of
the station’s rf control chassis.

1.2 FUNCTIONAL DESCRIPTION

Either the Model TRN9688A R1 Audio & Squelch Mod-
ule or Module TRN9689A with intercom circuitry (op-
tion) functions as an audio amplifier between the
receiver detector output and line driver module. Either
module also accepts microphone audio and PTT signals
for local operation of the transmitter.

The receiver detector circuit feeds an audio signal to the
R1 Audio & Squelch Module for amplification (U1A)
and input to the carrier squelch circuitry and line driver
module (pin 17). The line driver module returns audio to
the R1 audio and squelch module (pin 18) for amplifica-
tion and output to a local speaker (pin 22). The squelch
circuitry operates from rf carrier, coded squelch, or a
combination of carrier and coded squelch. For local op-
eration of the station, the operator uses a handset or
microphone for audio (J1-5) and MIC PTT J1-6) in-
puts to the R1 Audio & Squelch Module. The audio is
amplified (U1B) for modulation of the exciter (pin 16).
The MIC PTT signal mutes the local speaker (U4B), en-
ables intercom audio (optional) output (U4D), and pro-
duces a local PTT signal output (pin 4) for keying the
transmitter. During intercom operation (optional), the
NORMAL-INTERCOM switch S1 must be placed in the
INTercom position to insure that the MIC PTT signal

does not key the transmitter, via the local PTT output
(pin 5). Intercom audio is routed, via the line driver
module, to the remote control console. Remote control
console intercom audio is routed from the line driver
module to R1 Audio & Squelch Module (pin 18), as de-
scribed previously.

2. DETAILED THEORY OF OPERATION
(Refer to the functional block and schematic dia-
grams at the end of this instruction section.)

2.1 VARIABLE GAIN AMPLIFIER CIRCUIT

The gain of U1A is adjustable by means of gain adjust
R4. The gain is adjusted to provide a nominal voltage
(380 mV rms) to the squelch circuit input (U101A-1).
U1A also supplies receiver audio to the tone PL module
and level adjust R7. The output of R7 drives the audio
mute gate U4A. If the station is equipped with tone PL,
JU1 is cut. When JU1 is cut, the R1 DET audio signal is
routed through a PL filter, which is located on the tone
PL module, and then applied to U4A.

2.2 AUDIO MUTE GATE CIRCUIT

U4A is a CMOS transmission gate. With a logic high
control voltage, the gate is placed in the ON state. When
in the ON state, audio mute gate U4A will supply audio
to de-emphasis amplifier U3A. When the control volt-
age is switched to a logic low control voltage the gate is
placed in the off (high impedance) state. In this condi-
tion, the audio signal is muted.

2.3 DE-EMPHASIS AMPLIFIER CIRCUIT

De-emphasis amplifier U3A amplifies the low level sig-
nal to provide the drive necessary for proper line driver
operation. Feedback elements C7 and R13 also provide
6 dB per octave de-emphasis. Additional frequency re-
sponse shaping is provided by the combination of C6,
R12 & C9, R15.
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2.4 AUDIO AMPLIFIER CIRCUIT

Amplifier U3B provides the necessary drive to the audio
power amplifier. Frequency response shaping is pro-
vided by C12 and R20. Limit adjust R18 is adjusted to
limit maximum audio power output to 1 watt. Drive to
the power amplifier is first routed through audio mute
gate U4B and volume control R25. U4B mutes the
speaker audio during a MIC PTT signal.

2.5 AUDIO POWER AMPLIFIER CIRCUIT

Volume control R25 output is coupled to the audio
power amplifier U2 by C17. U2 provides 1 watt of audio
power into an 8-ohm speaker, at less than 5% distor-
tion.

2.6 MIC AUDIO AMPLIFIER CIRCUIT

During local operation, mic audio is supplied to pin 5 of
mic connector J1. For local transmission, this audio is
amplified by U1B to provide the necessary drive to the
exciter for proper operation.

2.7 INTERCOM OPTION CIRCUITRY

When the intercom option is present (TRN9689A only),
mic audio is coupled through intercom mute gate U4D
to the line driver. U4C inverts mic PTT to control inter-
com mute gate U4D. Intercom audio is muted by U4D
when there is no mic PTT signal (GND) at U4C-6.

2.8 NOISE ACTIVATED SQUELCH CIRCUIT
2.8.1 Remote Controlled Squelch Circuit

With the remote controlled squelch option, JU101 is re-
moved and JU102 and JU103 are installed. Then the R1
disc input signal, for the squelch circuit, is first routed
through a remote controlled squelch module (option).
This module provides the capability of remotely adjust-
ing the squelch opening sensitivity. The remotely ad-
justed squelch signal is returned to the R1 Audio &
Squelch Module as the R1 SQ ATTENUATOR signal, at
pin 6.

2.8.2 Squelich Input Circuitry

The input to first amplifier/limiter U101A is a pre-
emphasis network. This circuit boosts the noise content
of the input signals above 5 kHz, for squelch processing
the first amplifier/limiter is driven into limit to prevent
audio signals from squelching the receiver. The ampli-
fied and limited noise signal is sent through a frequency
shaping network to squelch control R2S.

The squelch control wiper provides signal to second
amplifier/limiter U101B. U101B amplifies the noise sig-
nal and relimits audio signals to provide further protec-
tion against audio signals squelching the receiver. The
output signal of U101B is frequency shaped and sent to
noise detector U101C.

2.8.3 -.Noise Detector and Switching Circuits

Noise detector U101C is a half wave rectifier-amplifier
which produces negative going spikes at its output,
U101C-12. The average dc value of these spikes is a
function of received signal strength. The lowest average
dc output voltage corresponds to a no signal input (max-
imum noise) condition. As the received signal strength
increases, the noise level decreases, and the average dc
output voltage increases.

The squelch switching circuitry operates in two modes.
With a receive signal just above the opening sensitivity,
squelch closing is slow (approximately 150 ms), which
produces the squelch tail heard at the end of a received
message. The 150 ms delay is present to prevent the re-
ceived message from being chopped during a weak flut-
tering signal. With a strong signal (approximately 10 dB
above opening sensitivity), squelch closing occurs imme-
diately after the end of a received signal. This prevents
the squelch tail from being heard.

Active integrator U101D provides squelch opening and
slow squelch closing. U101D compares the detector’s
average dc output voltage with a reference voltage to
determine squelch opening and closing.

Fast squelch closing is provided by Q102. A strong sig-
nal charges C116 through R120, turning Q102 on. With
Q102 on, the collector voltage lowers to approximately
3.9V dc. At the end of a strong signal, noise spikes from
the detector are captured by CR103. This immediately
discharges C116, turning off Q102. When Q102 turns
off, its collector voltage goes to 9.4 volts, and C118
forces Q103 to close the squelch.

2.9 SQUELCH LOGIC CIRCUITRY

The squelch logic circuitry performs the necessary
switching functions to provide proper squelch opera-
tion. This circuitry can operate in one of three different
modes by selecting proper jumper cuts. Refer to the
jumper table on the schematic diagram. For noise acti-
vated squelch operation only, JU105 is cut. In this
mode, Q107 is always turned on. Squelching is con-
trolled by the squelch noise circuit, through Q104. For
coded (PL or DPL) squelch activation, both JU104 and
JU105 remain in. In this mode, squelch turn-on is con-
trolled by a proper coded squelch detection only. A
proper coded squelch detection pulls the PL indicate
line high, turning on Q105 and Q107. When PL DIS-
ABLED in this configuration, Q107 is turned on. This
allows either a proper coded squelch detection or a noise
activated squelch detection to open the squelch. This
provides the OR squelch function.

In the third mode of operation, JU104 is cut and JU105
remains in. This produces the AND squelch function.
AND. squelch means that both a proper coded squelch

2 68P81070E57 5-1-85




detection and a noise activated squelch detection are re-
quired to open squelch. A proper coded squelch detec-
tion turns on Q107 and a noise activated squelch
detection turns on Q104. Both are required to open
squelch. When PL DISABLED in this configuration,
both Q106 and Q107 are turned on. Again, this provides

5-15-86

the OR squelch function, where either a proper coded
squelch detection or a noise activated squelch detection
will open squelch. With Q107 on, and either Q104 or
Q105 on, Q108 and Q109 are turned off. This enables
audio mute gate U4A, creating an open squelch condi-
tion.

(Page 4 is blank)
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R1 AUDIO AND SQUELCH MODULES

MODELS TRN9688A, 89A
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parts list

legend
reference symbol sutfix application
no suffix all models
A TRN9I688A
B TRNI689A

This parts list covers 2 models of the R1 Audio and Squeich Modules. Where differ-
ences exist, a letter code is added to the reference symbol to indicate the applicable

unit.

TRNG68BA R1 Audio and Squelch Module

TRN9B89A R1 Audio and Squelch with Intercom Module PL-9669-A
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF +20%; 50 V;
unless otherwise stated
Cc1 — NOT USED
c2 23-11019A27 22,25V
C3 8-11017A17 01 £5%
C4 8-11017A01 001 +5%
C5 8-11017B08 01 £5%
Cé 8-84637L13 .082 £10%
c7 8-11017A18 .0039 £5%
c8 23-11019A27 22,25V
Cc9 8-11017A13 .033 £10%
c10 8-11017B06 0047 £10%
Cc11 — NOT USED
C12 21-11022F58 470 pF x5%
C13 23-11019A27 22,25V
C14, 15 23-11019A03 0.22
Cc16 21-11015B05 220 pF +10%; 100 V
C17 23-11019A03 0.22
c18 21-11015B05 220 pF £10%; 100 V
C19 23-11019A46 100; 25 vV
Cc20 8-11017A17 0.1 £5%
c21 23-83210A19 500
c22 23-11019A46 100; 25 V
Cc23 23-11019A03 022
C24 — NOT USED
C25 23-11019A27 22,25V
C26 23-11019A16 47,35V
C27 (B) 23-11019A03 022
C28 (B) 23-11019A08 1
C29 (B) 23-11019A03 0.22
C30 23-11019A46 100; 25 V
C31, 32 21-11015B05 220 pF +10%; 100 V
C33 8-11017B08 .01 210%
C34 thru 100 — NOT USED
C101 8-11017A03 .0022
C102 23-11019A09 1
C103 — NOT USED
C104 8-11017A09 .015
C105 23-11019A09 1
C106 — NOT USED
C108 8-11017A05 .0033
C109 8-11017A07 .0068
Cc110 — NQOT USED
Cc111 21-11022G59 150 pF
Cc112 — NOT USED
C113 8-11017813 033 £10%
C114 23-11019A20 10; 25 v
Cc115 — NOT USED
C116 23-11019A09 1
c117 21-11015B05 220 pF +10%; 100 V
C118 23-11019A11 2.2

C119 thru 125

CR1 (B)

CR2 (A)

CR3

CR4 thru 100
CR101 thru 108

J1

Jut

Ju2 (B)

JU3 thru 100
JU101 thru 105

Q101, 102
Q103
Q104 thru 109

R1
R2, 3
R4
R5
R6
R7

21-11015B05

48-83654H01
48-83654H01
48-83654H01

48-83654H01

28-82326N01

6-11009B23
6-11009B23

6-11009823

48-869642
48-869643
48-869642

6-11009E89
6-11009E97
18-82374N02
6-11009A89
6-11009E61
18-82374N01

220 pF x£10%; 100 V

diode: (see note)
silicon

silicon

silicon

NOT USED
silicon

connector, receptacie:
male; 5-contact (mic)

jumper:
0 ohms
0 ohms
NOT USED
0 ohms

transistor: (see note)
NPN; type M9642
PNP; type M9643
NPN; type M9642

resistor, fixed: +5%; 1/4 W:
unless otherwise stated
47k

100k

variable; 100k ohms

47k

3.3k

variable; 25k

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
R8, 9 6-11009E73 10k
R10, 11 6-11009F 14 470k
R12 6-11009E69 6.8k
R13 6-11009F 14 470k
R14 6-11009£61 3.3k
R15 6-11009E49 1k
R16, 17 6-11009E97 100k
R18 18-83083G01 variable; 100k
R19 6-11009E97 100k
R20 6-11009F02 150k
R21, 22 6-11009E97 100k
R23, 24 6-11009F 14 470k
R25 18-83083G 16 variable; 25k
R26 6-124D55 27
R27 6-11009A49 1k
R28 6-11009A43 560
R29 6-11009E75 12k
R30 6-11009E87 39k
R31, 32 6-11009E97 100k
R33 6-11009E45 680
R34, 35 6-11009A73 10k
R36 (B) 6-11009E69 6.8k
R37 (B) 6-11009A53 1.5k
R38, 39 (B) 6-11009B14 470k
R40 (B) 6-11009A51 1.2k
R41 (B) 6-11009A97 100k
R42 6-11009A49 1k
R43 thru 100 — NOT USED
R101 6-11009E83 27k
R102 6-11009A83 27k
R103 6-11009E99 120k
R105 18-83083G28 variable; 1k
R106 6-11009E73 10k
R107 6-11009E99 120k
R108 6-11009E41 470
R109 6-11009E96 91k
Rt10 6-11009B06 220k
R111 6-11009E73 10k
R112 6-11009802 150k
R113 6-11009A75 12k
R114 6-11009A61 3.3k
R115, 116 6-11009A33 220
R117 6-11009E61 3.3k
R118 6-11009E45 680
R119 6-11009A69 6.8k
R120 6-11009B02 150k
R121 6-11009A73 10k
R122 6-11009B06 220k
R123 6-11009B20 820k
R124 6-11009A53 1.5k
R125 6-11009A59 2.7k
R126 6-11009A77 15k
R127 6-11009A73 10k
R128 6-11009A65 4.7k
R129 6-11009A73 10k
R130 6-11009B04 180k
R131 6-11009A61 3.3k
R132, 133 6-11009A73 10k
R134 6-11009A53 1.5k
R135, 136, 137 6-11009A73 10k
R138 6-11009A65 4.7k
R139, 140 6-11009A73 10k
R141 6-11009A65 4.7k
R142 6-11009A97 100k
R143 6-11009E53 1.5k
switch, pushbutton:
S1(B) 40-84979B15 2-pole; push-push
integrated circuit: (see note)
U1 51-80067C03 dual op-amplifier
u2 51-83629M22 1 watt audio
u3 51-80067C03 dual op-amplifier
U4 51-82884L14 antenna switch
U5 thru 100 — NOT USED
U101t 51-83629M06 op-amplifier
voltage regulator: (see note)
VR1 48-83696E07 Zener type; 6.2 V
VR2 thru 100 — NOT USED
VR101 thru 104  48-82256C33 Zener type; 2.6 V
mechanical parts
3-84256M01 SCREW, tapping; 4-10 x 5/16"; 2 used
5-84220B01 GROMMET
9-83497F01 RECEPTACLE, female; 8-contact; 3 used
(circuit board edge connector)
14-84360C01 INSULATOR, switch (TRN5069A)
38-84962D01 PUSHBUTTON (TRN5069A}
43-82721C01 BUSHING, snap; 2 used
64-82865N01 PANEL, front (TRN5069A)
64-82865N02 PANEL, front (TRN5068A}

note: For optimum performance, diodes, transistors, and integrated circuits must
be ordered by Motorola part numbers.
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R1 AUDIO AND SQUELCH MODULES
MODELS TRN9688A, 89A

NOTES:

1.

2
3.
4
5.

Unless otherwise indicated, resistors in ohms, and capacitors in microfarads.
Local speaker connected to pins 22 (SPKR ) and 23 (SPKR —).

C27, 28, 29, CR1, JU2, R36 thru 41, and 51 present on TRN9689A only.

Refer to jumper table for usage.

System Adjustment Procedure:

A. Apply 1 mV rms of received frequency, modulated with a 1 kHz tone + 3 kHz
deviation, to the receiver 1 RF input.

Instail JU102. Set R4 for 380 mV rms at pin 8-R1 disc input. Remove JU102.
C. Set R7 for 150 mV rms at pin 17-R1 audio input.

Set R256 max clockwise, adjust R18 for 2.83 V rms.

Jumper Table

Jumper IN our
JUt No PL Filter Used PL Filter Used
Juz For Spectra-TAC Option | Normally
Ju101 Normally For Remote Squelch Option
Ju102 For PL, DPL, Repeater,
Single Tone Decoder, Normally
and Remote Squelich
Option
Ju103 For Remote Squeich Normally
Option
Ju104 For PL “OR” Squelch For PL “AND” Squeich’
JU105 For PL Squelch For Carrier Squeich
Diode IN ouT
CR1 For Intercom Option Normally
CR2 Normally For Intercom Option
CR106 Normaily For Repeater

TRN9688A, 894 RI1 Audio & Squelch Modules
With and Without Intercom

Schematic Diagram

Motorola No. PEPS-41742-A

(Sheet 2 of 2)
5/15/86-UP



MOTOROLA INC.

Communications
Sector

R1 AUDIO & SQUELCH

MODELS
MODELS TRN5068A, 69A

Model Table

Model Description
TRNS068A Standard
TRNS069A Standard with Intercom

1. GENERAL
1.1 PHYSICAL DESCRIPTION

The TRNS068A, 69A R1 Audio & Squelch Modules are
plug-in modules designed for use with Motorola base
and repeater stations. All components and circuitry are
mounted on a sturdy circuit card with connecting termi-
nals that mate with the backplane interconnect board of
the station’s rf control chassis.

1.2 FUNCTIONAL DESCRIPTION

Either the Model TRN5068A R1 Audio & Squelch Mod-
ule or Module TRNS069A with intercom circuitry (op-
tion) functions as an audio amplifier between the
receiver detector output and line driver module. Either
module also accepts microphone audio and PTT signals
for local operation of the transmitter.

The receiver detector circuit feeds an audio signal to the
R1 Audio & Squelch Module for amplification (U1A)
and input to the carrier squelch circuitry and line driver
module (pin 17). The line driver module returns audio to
the R1 audio and squelch module (pin 18) for amplifica-
tion and output to a local speaker (pin 22). The squelch
circuitry operates from rf carrier, coded squelch, or a
combination of carrier and coded squelch. For local op-
eration of the station, the operator uses a handset or
microphone for audio (J1-5) and MIC PTT (J1-6) in-
puts to the R1 Audio & Squelch Module. The audio is
amplified (U1B) for modulation of the exciter (pin 16).
The MIC PTT signal mutes the local speaker (U4B), en-
ables intercom audio (optional) output (U4D), and pro-
duces a local PTT signal output (pin 4) for keying the
transmitter. During intercom operation (optional), the
NORMAL-INTERCOM switch S1 must be placed in the
INTercom position to insure that the MIC PTT signal

does not key the transmitter, via the local PTT output
(pin 5). Intercom audio is routed, via the line driver
module, to the remote control console. Remote control
console intercom audio is routed from the line driver
module to R1 Audio & Squelch Module (pin 18), as de-
scribed previously.

2. DETAILED THEORY OF OPERATION
(Refer to the functional block and schematic dia-
grams attached to this instruction section.)

2.1 VARIABLE GAIN AMPLIFIER CIRCUIT

The gain of UlA is adjustable by means of gain adjust
R4. The gain is adjusted to provide a nominal voltage
(380 mV rms) to the squelch circuit input (U101A-1).
U1A also supplies receiver audio to the tone PL module
and level adjust R7. The output of R7 drives the audio
mute gate U4A. If the station is equipped with tone PL,
JUL1 is cut. When JU1 is cut, the R1 DET audio signal is
routed through a PL filter, which is located on the tone
PL module, and then applied to U4A.

2.2 AUDIO MUTE GATE CIRCUIT

U4A is a CMOS transmission gate. With a logic high
control voltage, the gate is placed in the ON state. When
in the ON state, audio mute gate U4A will supply audio
to de-emphasis amplifier U3A. When the control volt-
age is switched to a logic low control voltage the gate is
placed in the off (high impedance) state. In this condi-
tion, the audio signal is muted.

2.3 DE-EMPHASIS AMPLIFIER CIRCUIT

De-emphasis amplifier U3A amplifies the low level sig-
nal to provide the drive necessary for proper line driver
operation. Feedback elements C7 and R13 also provide
6 dB per octave de-emphasis. Additional frequency re-
sponse shaping is provided by the combination of C6,
R12 & C9, R15.

technical writing services
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2.4 AUDIO AMPLIFIER CIRCUIT

Amplifier U3B provides the necessary drive to the audio
power amplifier. Frequency response shaping is pro-
vided by C12 and R20. Limit adjust R18 is adjusted to
limit maximum audio power output to 1 watt. Drive to
the power amplifier is first routed through audio mute
gate U4B and volume control R25. U4B mutes the
speaker audio during a MIC PTT signal.

2.5 AUDIO POWER AMPLIFIER CIRCUIT

Volume control R25 output is coupled to the audio
power amplifier U2 by C17. U2 provides 1 watt of audio
power into an 8-ohm speaker, at less than 5% distor-
tion.

2.6 MIC AUDIO AMPLIFIER CIRCUIT

During local operation, mic audio is supplied to pin 5 of
mic connector J1. For local transmission, this audio is
amplified by U1B to provide the necessary drive to the
exciter for proper operation.

2.7 INTERCOM OPTION CIRCUITRY

When the intercom option is present (TRN5069A only),
mic audio is coupled through intercom mute gate U4D
to the line driver. U4C inverts mic PTT to control inter-
com mute gate U4D. Intercom audio is muted by U4D
when there is no mic PTT signal (GND) at U4C-6.

2.8 NOISE ACTIVATED SQUELCH CIRCUIT
2.8.1 Remote Controlled Squelch Circuit

With the remote controlled squelch option, JU101 is re-
moved and JU102 and JU103 are installed. Then the R1
disc input signal, for the squelch circuit, is first routed
through a remote controlled squelch module (option).
This module provides the capability of remotely adjust-
ing the squelch opening sensitivity. The remotely ad-
justed squelch signal is returned to the R1 Audio &
Squelch Module as the R1 SQ ATTENUATOR signal, at
pin 6.

2.8.2 Squelch Input Circuitry

The input to first amplifier/limiter U101A is a pre-
emphasis network. This circuit boosts the noise content
of the input signals above 5 kHz, for squelch processing
the first amplifier/limiter is driven into limit to prevent
audio signals from squelching the receiver. The ampli-
fied and limited noise signal is sent through a frequency
shaping network to squelch control R25.

The squelch control wiper provides signal to second
amplifier/limiter U101B. U101B amplifies the noise sig-
nal and relimits audio signals to provide further protec-
tion against audio signals squelching the receiver. The
output signal of U101B is frequency shaped and sent to
noise detector U101C.

2.8.3 Noise Detector and Switching Circuits

Noise detector U101C is a half wave rectifier-amplifier
which produces negative going spikes at its output,
U101C-12. The average dc value of these spikes is a
function of received signal strength. The lowest average
dc output voltage corresponds to a no signal input (max-
imum noise) condition. As the received signal strength
increases, the noise level decreases, and the averdge dc
output voltage increases.

The squelch switching circuitry operates in two modes.
With a receive signal just above the opening sensitivity,
squelch closing is slow (approximately 150 ms), which
produces the squelch tail heard at the end of a received
message. The 150 ms delay is present to prevent the re-
ceived message from being chopped during a weak flut-
tering signal. With a strong signal (approximately 10 dB
above opening sensitivity), squelch closing occurs imme-
diately after the end of a received signal. This prevents
the squelch tail from being heard.

Active integrator U101D provides squelch opening and
slow squelch closing. Ul01D compares the detector’s
average dc output voltage with a reference voltage to
determine squelch opening and closing.

Fast squelch closing is provided by Q102. A strong sig-
nal charges C116 through R120, turning Q102 on. With
Q102 on, the collector voltage lowers to approximately
3.9 V dc. At the end of a strong signal, noise spikes from
the detector are captured by CR103. This immediately
discharges C116, turning off Q102. When Q102 turns
off, its collector voltage goes to 9.4 volts, and C118
forces Q103 to close the squelch.

2.9 SQUELCH LOGIC CIRCUITRY

The squelch logic circuitry performs the necessary
switching functions to provide proper squelch opera-
tion. This circuitry can operate in one of three different
modes by selecting proper jumper cuts. Refer to the
jumper table on the schematic diagram. For noise acti-
vated squelch operation only, JU105 is cut. In this
mode, Q107 is always turned on. Squelching is con-
trolled by the squelch noise circuit, through Q104. For
coded (PL or DPL) squelch activation, both JU104 and
JU105 remain in. In this mode, squelch turn-on is con-
trolled by a proper coded squelch detection only. A
proper coded squelch detection pulls the PL indicate
line high, turning on Q105 and Q107. When PL DIS-
ABLED in this configuration, Q107 is turned on. This
allows either a proper coded squelch detection or a noise
activated squelch detection to open the squelch. This
provides the OR squelch function.

In the third mode of operation, JU104 is cut and JU105
remains in. This produces the AND squelch function.
AND squelch means that both a proper coded squelch

2 68P81062E57 11-1-85




detection and a noise activated squelch detection are re-
quired to open squelch. A proper coded squelch detec-
tion turns on Q107 and a noise activated squelch
detection turns on Q104. Both are required to open
squelch. When PL DISABLED in this configuration,
both Q106 and Q107 are turned on. Again, this provides

5-1-85 68P81070E57

thé OR squelch function, where either a proper coded
squelch detection or a noise activated squelch detection
will open squelch. With Q107 on, and either Q104 or
Q105 on, Q108 and Q109 are turned off. This enables
audio mute gate U4A, creating an open squelch condi-
tion.

(Page 4 is blank)
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R1 AUDIO & SQUELCH MODULES
MODEL TRN5068A, 69A
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parts list

no suffix
A
B

legend
reference symbol suffix

application
alt models
TRN5068A
TRNS5069A

This parts list covers 2 modeis of the R1 Audio and Squelch Modules. Where differ-
ences exist, aletter code is added to the reference symbot to indicate the applicable

unit.

TRN5068A R1 Audio and Squelch Module

TRN5069A R1 Audio and Squelch with Intercom Module PL-7941-B
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF =20%; 50 V;
unless otherwise stated
c1 — NOT USED
c2 23-11019A27 22,25V
Cc3 8-11017A17 0.1 5%
C4 8-11017A01 001 5%
Ccs 8-11017B08 .01 £5%
Ccé 8-84637L13 .082 £10%
c7 8-11017A18 0039 +5%
Cc8 23-11019A27 22,25V
c9 8-11017A13 .033 £10%
c10 8-11017B06 0047 +10%
c1 — NOT USED
c12 21-11022F58 470 pF +5%
c13 23-11019A27 22,25V
C14,15 23-11019A03 0.22
Cc16 21-11015B05 220 pF +10%; 100 V
c17 23-11019A03 0.22
c18 21-11015B05 220 pF +10%; 100 V
c19 23-11019A46 100; 25 V
Cc20 8-11017A17 0.1 £5%
c21 23-83210A19 500
c22 23-11019A46 100; 25 V
c23 23-11019A03 0.22
C24 — NOT USED
C25 23-11019A27 22,25V
C26 23-11019A16 47,35V
C27 (B) 23-11019A03 0.22
C28(B) 23-11019A09 1
C29 (B) 23-11019A03 0.22
C30 23-11019A46 100; 25 V
C31, 32 21-11015B05 220 pF +10%; 100 V
C33 8-11017B08 01 +10%
C34 thru 100 — NOT USED
Cc101 811017802 0015 +10%
C102 23-11019A09 1
C103 — NOT USED
C104 8-11017806 .0047 £10%
C105 23-11019A09 1
C106 — NOT USED
c107 21-11014B47 82 pF £5%,; 100 V
c108 8-11017B06 0047 £10%
C109 8-11017B08 01 £10%
c110 - NOT USED
Ccin 21-11015B05 220 pF +10%; 100 V
c112 — NOT USED
c113 8-11017813 033 +10%
C114, 126 23-11019A20 10;25 v
Ct115 — NOT USED
c116 23-11019A09 1
Cc117 21-11015B05 220 pF +10%; 100 V
C118 23-11019A11 22

C119 thru 125

CR1(B)

CR2 (A)

CR3

CR4 thru 100
CR101 thru 108

J1

Jut

JU2 (B)

JU3 thru 100
JU101 thru 105

Q101, 102
Q103
Q104 thru 109

R1
R2, 3

RS
R6
R7

21-11015B05

48-11034A01
48-11034A01
48-11034A01

48-11034A01
28-82326N01

42-11060A01
42-11060A01

6-11009B23

48-869642
48-869643
48-869642

6-11009E89
6-11009E97
18-82374N02
6-11009A89
6-11009E61
18-82374N01

220 pF +10%; 100 V

diode: (see note)
silicon

silicon

silicon

NOT USED
silicon

connector, receptacle:
male; 5-contact (mic)

jumper:
0 ohms
0 ohms
NOT USED
0 ohms

transistor: (see note)
NPN; type M9642
PNP; type M3643
NPN; type M9642

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

47k

100k

variable; 100k ohms

47k

3.3k

variable; 25k

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
R8, 9 6-11009E73 10k
R10, 11 6-11009F 14 470k
R12 6-11009E69 6.8k
R13 6-11009F 14 470k
R14 6-11009E61 3.3k
R15 6-11009E49 1k
R16, 17 6-11009€97 100k
R18 18-83083G01 variable; 100k
R19 6-11009E97 100k
R20 6-11009F02 150k
R21, 22 6-11009E97 100k
R23, 24 6-11009F 14 470k
R25 18-83083G 16 variable; 25k
R26 6-124D55 27
R27 6-11009A49 1k
R28 6-11009A43 560
R29 6-11009E75 12k
R30 6-11009E87 39k
R31, 32 6-11009E97 100k
R33 6-11009E45 680
R34, 35 6-11009A73 10k
R36 (B) 6-11009E69 6.8k
R37 (B) 6-11009A53 1.5k
R38, 39 (B} 6-11009814 470k
R40 (B) 6-11009A51 1.2k
R41 (B) 6-11009A97 100k
R42 6-11009A49 1k
R43 thru 100 — NOT USED
R101 6-11009E83 27k
R102 6-11009A73 10k
R103 6-11009E99 120k
R104 6-11009A65 4.7k
R105 18-83083G 16 variable; 25k
R106 6-11009E75 12k
R107 6-11009E97 100k
R108 6-11009E41 470
R109 6-11009E91 56k
R110 6-11009B06 220k
R111 6-11009E73 10k
R112 6-11009802 150k
R113 6-11009A75 12k
R114 6-11009A61 3.3k
R115, 116 6-11009A33 220
R117 6-11009E61 3.3k
R118 6-11009E45 680
R119 6-11009A69 6.8k
R120 6-11009802 150k
Rt21 6-11009A73 10k
R122 6-11009806 220k
R123 6-11009820 820k
R124 6-11009A53 1.5k
R125 6-11009A59 2.7k
R126 6-11009A77 15k
R127 6-11009A73 10k
R128 6-11009A65 4.7k
R129 6-11009A73 10k
R130 6-11009804 180k
R131 6-11009A61 3.3k
R132, 133 6-11009A73 10k
R134 6-11009A53 1.5k
R135, 136, 137  6-11009A73 10k
R138 6-11009A65 4.7k
R139, 140 6-11009A73 10k
R141 6-11009A65 4.7k
R142 6-11009A97 100k
R143 6-11009E53 1.5k
switch, pushbutton:
S1(B) 40-84979B15 2-pole; push-push
integrated circuit: (see note)
u1 51-80067C03 dual op-amplifier
U2 51-83629M22 1 watt audio
u3 51-80067C03 dual op-amptifier
U4 51-82884L14 antenna switch
U5 thru 100 — NOT USED
u101 51-83629M06 op-amplifier
voltage regulator: (see note)
VR1 48-11034A13 Zener type; 6.2 V
VR2 thru 100 — NOT USED
VR101 thru 104  48-82256C33 Zener type; 2.6 V
mechanical parts
3-84256M01 SCREW, tapping; 4-10 x 5/16"; 2 used
5-84220B01 GROMMET
9-83497F01 RECEPTACLE, female; 8-contact; 3 used
{circuit board edge connector)
14-84360C01 INSULATOR, switch (TRN5069A)
38-84962D01 PUSHBUTTON (TRN5069A)
43-82721C01 BUSHING, snap; 2 used
64-82865N01 PANEL, front (TRN5069A)
64-82865N02 PANEL, front (TRN5068A)

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

be ordered by Motorola part numbers.
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R1 AUDIO & SQUELCH MODULES

MODELS TRNS5068A, 69A

NOTES:

Unless otherwise indicated, resistors in ohms, andcapacitors in microfarads.
Local speaker connected to pins 22 (SPKR ) and 23 (SPKR —).

€27, 28, 29, CR1, JU2, R36 thru 41, and 51 present on TRN5069A only.

Refer to jumper tabie for usage.

System Adjustment Procedure:

A. Apply 1 mV rms of received frequency, modulated with a1 kHz tone =3 kHz
deviation, to the receiver 1 RF input.

B. Install JU102. Set R4 for 380 mV rms at pin 8-R1 disc input. Remove JU102.
C. Set R7 for 150 mV rms at pin 17-R1 audio input.

Set R25 max clockwise, adjust R18 for 2.83 V rms.

Jumper Table
Jumper IN out
Jut No PL Filter Used PL Filter Used
Juz2 For Spectra-TAC Option | Normally
JU101 Normally For Remote Squelch Option
Ju102 For PL, DPL, Repeater,
Singte Tone Decoder, Normally
and Remote Squelch
Option
JU103 For Remote Squelch Normally
Option
Ju104 For PL “OR” Squelch For PL “AND” Squelch’
JU105 For PL Squelch For Carrier Squeich
Diode IN out
CR1 For intercom Option Normally
CR2 Normally For Intercom Option
CR106 Normaily For Repeater

With and Without Intercom
Schematic Diagram
Motorola No. PEPS-34906-B
(Sheet 2 of 2)
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MOTOROLA INC.

Communications
Sector

R2 AUDIO & SQUELCH

MODELS
MODELS TRN9690A, 91A, 92A

Model Table

Model Description
TRN9690A With Carrier Squelch
TRN9691A With Carrier & PL Squelch
TRN9692A With Carrier & DPL Squelch
1. GENERAL

1.1 PHYSICAL DESCRIPTION

The TRN9690A, 91A, and 92A R2 Audio & Squelch
Modules are plug-in modules designed for use with
Motorola base and repeater stations. All components
and circuitry are mounted on a sturdy circuit card with
connecting terminals that mate with the backplane inter-
connect board of the station’s RF Control Chassis.
These modules are used only with two receiver stations.

1.2 FUNCTIONAL DESCRIPTION

Each of these modules function as an audio amplifier
between the second receiver’s detector output and the
line driver module. They also can perform a carrier
squelch function for the second receiver. Additionally,
Model TRN9691A can perform a PL squelch function,
and Model TRN9692A can perform a DPL squelch
function.

The second receiver detector circuit feeds an audio sig-
nal to the R2 Audio & Squelch Module for amplifica-
tion (Ul), input to the carrier squelch circuitry, and
output to the line driver module (pin 17). The line driver
module returns audio to the R1 audio & squelch module
(pin 18) for amplification and output to a local speaker
(pin 22). The on-board squelch circuitry operates from
rf carrier, coded squelch, or a combination of carrier
and coded squelch.

2. DETAILED THEORY OF OPERATION
(Refer to the functional block and schematic dia-
grams at the end of this instruction section.)

2.1 VARIABLE GAIN AMPLIFIER CIRCUIT

The gain of Ul is adjustable by means of gain adjust
R3. The gain is adjusted to provide a nominal voltage

(380 mV rms) to the squelch circuit input (U101A-1). Ul
also supplies receiver audio to possible on-board PL or
DPL circuitry, and level adjust R7. The output of R7
drives audio mute gate Q1. If the station is equipped
with tone PL, JUI1 is cut. When JU]1 is cut, the R2 DET
AUDIO signal is routed through an on-board PL filter,
and then applied to Q1.

2.2 AUDIO MUTE GATE CIRCUIT

Q1 is a P-Channel Field Effect Transistor (FET). With a
logic low control voltage, the FET is placed in the ON
state. When in the ON state, audio mute gate Q1 will
supply audio to de-emphasis amplifier U2. When the
control voltage is switched to a logic high, the gate is
placed in the OFF (high impedance) state. In this condi-
tion, the audio signal is muted.

2.3 DE-EMPHASIS AMPLIFIER CIRCUIT

De-emphasis amplifier U2 amplifies the low level signal
to provide the drive necessary for proper line driver op-
eration. Feedback elements C9 and R12 also provide 6
dB per octave de-emphasis. Additional frequency re-
sponse shaping is provided by the combination of C8
and R11, and R14 (on TRN9690A, 91A), or C8 and
R11, and C10 and R14 (on TRN9692A).

2.4 NOISE ACTIVATED (CARRIER) SQUELCH
CIRCUIT

2.4.1 Squelch Input Circuitry

The input to first amplifier/limiter U101A is a pre-
emphasis network. This circuit boosts the noise content
of the input signals above 5 kHz, for squelch processing
the first amplifier/limiter is driven into limit to prevent
audio signals from squelching the receiver. The ampli-
fied and limited noise signal is sent through a frequency
shaping network to SQUELCH control R105.

The squelch control wiper provides signal to second
amplifier/limiter U101B. U101B amplifies the noise sig-
nal and relimits audio signals to provide further protec-
tion against audio signals squelching the receiver. The

technical writing services

5/15/86-UP 1301 E. Algonquin Road, Schaumburg, IL 60196

68P81070ESS-B




output signal of U101B is frequency shaped and sent to
noise detector U101C.

2.4.2 Noise Detector and Switching Circuits

Noise detector U101C is a half wave rectifieramplifier
which produces negative going spikes at its output,
U101C-10. The average dc value of these spikes is a
function of received signal strength. The lowest average
dc output voltage corresponds to a no signal input (max-
imum noise) condition. As the received signal strength
increases, the noise level decreases, and the average dc
output voltage increases.

The squelch switching circuitry operates in two modes.
With a receive signal just above the opening sensitivity,
squelch closing is slow (approximately 150 ms), which
produces the squelch tail heard at the end of a received
message. The 150 ms delay is present to prevent the re-
ceived message from being chopped during a weak flut-
tering signal. With a strong signal (approximately 10 dB
above opening sensitivity), squelch closing occurs imme-
diately after the end of a received signal. This prevents
the squelch tail from being heard.

Active integrator U101D provides squelch opening and
slow squelch closing. U101D compares the detector’s
average dc output voltage with a reference voltage to
determine squelch opening and closing.

Fast squelch closing is provided by Q102. A strong sig-
nal charges C112 through R120, turning Q102 on. With
Q102 on, the collector voltage lowers to approximately
3.9 V.dc. At the end of a strong signal, noise spikes from
the detector are captured by CR104. This immediately
discharges C112, turning off Q102. When Q102 turns
off, its collector voltage goes to 9.4 volts, and Cl114
forces Q103 to close the squelch.

2.5 PRIVATE-LINE TONE CODED SQUELCH
CIRCUIT

2.5.1 General

Essentially, the on-board PL decoder circuit of Model
TRN9691A R2 Audio & Squelch Module detects a re-
ceived PL tone and unsquelches the receiver when the
proper PL tone is received. In addition, PL tone filter-
ing is provided so that the PL tone is not heard in nor-
mal received audio.

Received R2 audio enters the PL circuit as R2 DISC
INPUT (from Ul1-6), and is routed through an active
low pass filter (Q201 and 202) before being applied to
the input of the tone decoder IC U201-8. When the
proper PL tone is decoded, U201 produces a square
wave at the decode output (U201-13), unloaded. The
square wave is detected by detector switch circuitry
(Q204 and 205), which then enables PL INDICATOR
output switch (Q206).

PL filter circuitry is utilized (JU1 out) to remove (atten-
uate) PL tones from the received audio. The received
audio is filtered, first by a high pass filter, and then by a
notch filter. A gyrator circuit is used for the notch filter
to provide high “Q” inductance, without employing in-
ductors.

2.5.2 PL Decoder Circuit Description

NOTE
The decoder 1C U201 generates a high PL
INDICATOR output (on the collector of
Q206) when a proper PL tone is detected.

2.5.2.1 LOW PASS FILTER

The 5-pole low pass filter (Q201 and 202) attenuates
high frequency noise above 192.8 Hz from the received
R2 DISC INPUT audio. This provides the balance of
the decoder circuitry additional falsing and blocking im-
munity.

2.5.2.2 DECODER AND REED

The filtered PL tone is applied to the decoder tone input
(U201-8), where it is amplified and limited. The PL tone
is then fed to the decoding reed Z201, pins 2 and 3. If
the PL tone is of the proper frequency, it will cause the
reed to resonate. The reed secondary (pins 1 and 4) re-
acts to the sympathetic vibration and returns the PL
tone to the decoder reed secondary input U201-11. The
decoder then amplifies and limits the PL tone once
again, and provides an output at U201-13, Decode Out-
put.

NOTE
If no proper PL tone is detected, the out-
put of Ul-13 stays high.

2.5.2.3 DETECTOR SWITCH

When an output is present (indicating a proper PL tone
detection) at the decode output of U201 (pin 13), it is
waveshaped by capacitor C212 into a sawtooth wave-
form at a level of approximately 0.8 V p-p. If a high (no
detect) is present at U201-13, the level of this same
waveform is constant, approximately 2.2 V. The balance
of the detector switch circuitry inverts, filters, and am-
plifies the sawtooth waveform to produce a true logic
level (logic high) at the collector of Q206 (PL INDICA-
TOR).

2.5.2.4 NOISE GATE

Noise Gate Q203 allows a small amount of high freq-
uency noise (with 1-pole of low pass filtering) to be fed
to the decoder input, U201-8 when the PL INDICATOR
output at the collector of Q206 is low. This tends to
minimize noise falsing of the decoder. When the PL IN-
DICATOR output is high, the high frequency noise sam-
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ple is shunted to ground. This allows the onboard PL
circuit to be more sensitive, once it receives a signal, and
helps to prevent decoder dropout during brief signal
fades.

2.5.2.5 8.4 VREGULATOR

The Q207 regulator circuit provides a constant 8.4 V dc
(E +) to the PL decoder IC, U201.

2.6 DIGITAL PRIVATE-LINE CODED SQUELCH
CIRCUIT

2.6.1 General

Essentially, the on-board DPL decoder circuit of Model
TRN9692A R2 Audio & Squelch Module detects a re-
ceived DPL code, and unmutes the receiver when the
proper code is received. Received R2 audio enters the
DPL circuit as R2 DISC INPUT (from Ul1-6), and is
routed through an active low pass filter (Q301 and 302),
where frequencies above the DPL code range are attenu-
ated. The output of the low pass filter is applied to
phase-lock-loop (PLL) data conditioner U302, which
squares the shape of the incoming code word. The out-
put of the data conditioner is routed, via level shifter
Q303, to the input of the decoder IC U301-11.

The decoder circuit consists of IC U301, a 50 kHz clock
(Y301 and Q304), and the information stored in the
code plug (J301). When the proper code has been de-
tected, the decoder provides a logic high at U301-7.
That high provides a logic low, via audio enable Q305,
to enable the PL INDICATOR output switch (Q306).

The logic high at U301-7 is also applied to sensitivity
switch U304C, to disable the constant current source of
U304D-U304E. With the constant current source dis-
abled, the voltage at U302-8 is lowered, causing the sen-
sitivity of U302 to increase. This provides additional
immunity to audio interference and improved squaring
of the incoming code word.

When the incoming (received) signal ceases, the sending
transmitter produces a turn-off code. When the turn-off
code is detected by the decoder, the detected output at
U301-7 switches low. This decreases the sensitivity of
the data conditioner and causes receiver audio to be
muted.

2.6.2 DPL Decoder Circuit Description

NOTE
The decoder IC U301 generates a high
(PL INDICATOR) output on the collector
of Q206 when a proper DPL code is de-
tected.

11-1-85
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2.6.2.1 LOW PASS FILTER

"The low pass filter circuit is similar to the one previously

described for the PL decoder circuit in this section.
However, the filter’s output is fed through a PLL data
conditioner (U302) for waveshaping, and a level shifter
(Q303) to properly process the incoming code word, be-
fore presenting it to the decoder (U301) circuitry.

2.6.2.2 DECODER AND CODE PLUG

The processed code word is applied to the decoder’s
data input (U301-11), where it is compared to the data
stored in’the code plug (J301), at a 50 kHz rate. If the
incoming code word is correct, U301 will provide a logic
high at the decoder’s detected output U301-7.

NOTE
If no proper code word is detected, the
output of U301-7 stays low.

2.6.2.3 AUDIO ENABLE

When a high output is present at U301-7 (indicating a
proper DPL code detection), it is inverted by Q305 to
enable Q306. Output switch Q306 then produces a true
logic level (logic high) at its collector (PL INDICA-
TOR)..

2.6.2.4 REGULATOR CIRCUIT

Regulator Q307 provides three regulated dc voltages
from station A+ (13.9 V). These voltages, in addition
to A+, power all circuitry in the DPL decoder section
of the module. The regulated voltages are:

10.5V (C+), 6.2V (D+), and 11.1 V (E+).
2.7 AND-OR SQUELCH LOGIC CIRCUITRY

The squelch logic circuitry performs the necessary
switching functions to provide proper squelch opera-
tion. This circuitry can operate in one of three different
modes by selecting proper jumper cuts. Refer to the
jumper table on the schematic diagram. First, for noise
activated squelch operation only, JU102 is cut. In this
mode, QIO07 is always turned on. Squelching is con-
trolled by the squelch noise circuit, through Q104. For
coded (PL or DPL) squelch activation, both JU101 and
JU102 remain in. In this mode, squelch turn-on is con-
trolled by a proper coded squelch detection only. A
proper coded squelch detection pulls the PL INDICA-
TOR line high, turning on Q105 and Q107. Second,
when PL DISABLED in this configuration, Q107 is
turned on. This allows either a proper coded squelch
detection or a noise activated squlech detection to open
the squelch. This provides the OR squelch function.

In the third mode of operation, JU101 is cut and JU102
remains in. This produces the AND squelch function.

68P81070E58 3



AND squelch means that both a proper coded squelch
detection and a noise activated squelch detection are re-
quired to open squelch. A proper coded squelch detec-
tion turns on Q107 and a noise activated squelch
detection turns on Q104. Both are required to open
squelch. When PL DISABLED in this configuration
both Q106 and Q107 are turned on. Again, this provides

the OR scjuelch function, where either a proper coded
squelch detection or a noise activated squelch detection
will open squelch.

With Q107 on, and either Q104 or Q105 on, Q108 and
Q109 are turned off. This enables audio mute gate Ql1,
creating an open squelch condition.

68P81070ES8 11-1-85




R2 AUDIO AND SQUELCH MODULES
MODELS TRN9690A, 91A

VARIABLE GAIN
AMPLIFIER DE-EMPHASIS
. RCVR 2 DETEGTOR AUDIO |\ imm.men
R2 _AUDIO INPUT
Ui |
Jz
R2 DISC INPUT
SQUELCH
ADJUST
CARRIER AND/OR }
] ’mos%: SQUELCH saveLen R2 SQUELCH CONTROL - INDICATE
= | CIRGUITS LOGIC
21 SL_KEYED A- 1
. J pL DisasLe (PL INDICATE)
TRN9690A 8 TRN9691A | LOW PASS |
{NO PL) (WITH PL) o FILTER o DEGODER |
R2 AUDIO 8 SQUELCH | Q204,202 vaot |
I PL |
I REED
RS UL z204 |
0,24 X
= ' DETECTOR {
| | SWITCH |
@204 208 [
PN | 206 |
] TRNS091A ONLY
| NOISE {
GATE |
H ey 9.4V | | Q203 |
N |

TRNY9690A (Carrier

Only), 91.% cwith PL),

R2 Audio & Squelch Modiiles

Functional Block Diagrami « iouis Board Detait,

and Parts List

Motorola No. PEPS-41743-4

{Sheet 1 of 2j
5/15/86-UP

CEPS- 41708-0

PL DISABLE

NOT USED

NOT USED

NOT USED

NOT USED

RCVR2 DETECTED AUDIO

7 R2 DISC INPUT

8 GND

GND

9.4V 0C

20

A+

NOT USED

NOT USED

NOT USED

NOT USED

R2 AUDIO INPUT

NOT USED

NOT USED

R2 SQ INDICATE

KEYED A-

NOT USED

NOT USED

GND

SHOWN FROM SOLDER

"VIBRASPONDER"
SONANT

SOLDER SIDE * BD-DEPS-34534-C
COMPONET SIDE . BD-DEPS-34535-C
OL-DEPS -34536-A

parts list

legend
reference symbol suffix application
no suffix all models
A TRNO9690A
B TRNY691A

This parts list covers 2 models of the R2 Audio and Squelch Modules. Where differ-
ences exist, aletter code is added to the reference symbol to indicate the applicablie

unit.

TRNS690A R2 Audio and Squeich

TRNS691A R2 Audio and Squelch with PL Module PL-9670-C
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

Cc1,2

c3

C4

C5

Cé

c7

c8

Cc9

c10

c11

C12 thru 100
G101

C102

€103

C104

C105

c107

c108

C109

C110

c112

C113

C114

C115 thru 121
C122 thru 200
C201, 202 (B)
C203 (B)
C204, 205 (B)
C206 (B)
C207 (B)
C208 (B)
C209 (B)
C210 (B)
C211 (B)
C212(B)
C213, 214 (B)
C215 (B)
C216 (B)
C217 (B)
C218 (B)
C219 (B)
C220, 221 (B)
C222, 223, 224
(B)

C225 (B)
C226

C227, 228 (B)
C229 (B)
G230 (B)
C231 (B)
€232 (B)
€233 (B)
C234 (B)
€235 (B)
C236 (B)
C237 (B)

CR101 thru 108

JU1 (A)

Ju2

JU3 thru 100
JuU101, 102
JU103 thru 200
JU201 (B)

L201 (B)

Q1

Q2 thru 100
Q101, 102
Q103

Q104 thru 108
Q109

Q110 thru 200

21-11015B05
23-11019A27

8-11017A17

8-84637L.36
8-11017A18

23-11019A27
8-11017A03
23-11019A09
8-11017A09
23-11019A09
23-11019A20
8-11017A05
8-11017A07
21-11022G59
8-11017A13
23-11019A09
21-11015B05
23-11019A 11
21-11015B05
23-11019A20
8-11017B01
8-11017B08
8-11017B02
21-11015B05
8-11017B16
8-11017B09
21-11015B805
23-11019A20
23-11019A09
21-11015B05
8-11017B01
21-11015B05
8-11017A17
23-11019A20
21-11015B05
8-11017B06
21-11015B05

23-11019A09
8-11017B06
23-11019A20
8-11017B01
8-84637L.36
8-11017A14
8-11017A11
8-11017A17
21-11015B05
23-11019A20
21-11015805
8-11017808

48-83654H01

6-11009823
6-11009B23

6-11009823

6-11009B23
24-84003A01

48-869660
48-869642
48-869643
48-869642
48-8869648

capacitor, fixed: uF =5%; 50 V:
uniess otherwise stated
220 pF £20%; 100 V
22 +20%;25V

NOT USED

0.1

NOTE 2

NOT USED

.082; 100 V

.0039

NOTE 1

22 +20%;25V

NOT USED

0022 = 10%

1 £20%

.015

1 £20%

10 +20%; 25V
.0033

0068

150 pF

.033

1 +20%

220 pF +10%; 100 V
22 £20%

220 pF +10%; 100 V
NOT USED

10 £20%; 25V

001 +10%

.01

0015 £ 10%

220 pF +10%; 100 V
.068

015

220 pF +10%; 100 V
10 £20%; 25V

1 +£20%

220 pF =10%; 100 V
001 £10%

220 pF +=10%; 100 V
0.1

10 x20%; 25V

220 pF £10%; 100 V
0047 x10%

220 pF = 10%; 100 V

1 220%

.0047 =£10%

10 £20%; 25V

.00t +10%

082 +10%; 250 V
.047

022

0.1

220 pF =10%; 100 V
10 £20%; 25V

220 pF +10%; 100 V
.01

diode: (see note 3)
silicon

jumper:
0 ohms
0 ohms
NOT USED
0 ohms
NOT USED
0 ohms

coil, rf:
choke; 6 H

transistor: (see note 3)
FET, p-channel; type M9660
NOT USED

NPN; type M9642

PNP; type M9643

NPN; type M9642

NPN; type M9648

NOT USED

REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
Q201, 202 (B) 48-134674 NPN; type M54 integrated circuit: (see note 3)
Q203, 204, 205 48-869642 NPN; type M9642 Ut 2 51-80067C02 single op-amplifier
(B) U3 thru 100 — NOT USED
Q206 (B) 48-869467 PNP; type M9467 U101 51-83629M06 op-amplifier
Q207 (B) 48-869642 NPN; type M9642 U102 thru 200 — NOT USED
U201 (B) 51-80074C02 tone, decoder/oscillator
resistor, fixed: +5%; 1/4 W: U202 (B) 51-82609M33 dual op-amplifier
unless otherwise stated
R1 6-11009A89 47k voltage regulator: (see note 3)
R2 6-11009E89 47k VR101 thru 104  48-82256C33 Zener type; 26 V
R3 18-82374N02 variable; 100k VR105 thru 200 — NOT USED
R4 6-11009E61 3.3k VR201 (B) 48-82256C38 Zener type; 9.1V
RS, 6 6-11009€E97 100k
R7 18-82374N01 variable; 25k VibrasponderResonant Reed
R8, 9 6-11009E73 10k 201 KLN6209A resonant frequency as required
R10 6-11009A97 100k .
R11 6-11009E69 6.8k mechanical parts
R12 6-11009F 14 470k 3-84256M01 SCREW, tapping; 4-10 x 5/16"; 2 used
R13 6-11009E61 3.3k 5-84220801 GROMMET, 2 used
R14 6-11009E49 1k 9-83497F01 RECEPTACLE, femate; 8-contact; 3 used
R15, 16 6-11009E97 100k (circuit board edge connector)
R17 thru 100 — NOT USED 9-84910C01 SOCKET, reed (TRN5071A)
R101 6-11009A83 27k 64-83858N02 PANEL, screened
R102 6-11009A73 27k notes:
R103 6-11009E99 120k 1. Use 8-11017A13 .033 uF +5%; 50 V for R2 audio & squelch only.
R105 18-83083Gi28 variable; 1k 2. Use 8-11017B01 .001 uF +10%; 50 V for R2 audio & squelch and use 8-
R106 6-11009E73 10k 11017A18 .0039 uF +5%; 50 V for R2 “PL".
R107 6-11009E99 120k 3. For optimum performance, diodes, transistors, and integrated circuits must be
R108 6-11009E41 470 ordered by Motorola part numbers.
R109 6-11009E53 1.5k
R110 6-11009E96 91k
R111 6-11009F06 220k
R112 6-11009E73 10k
R113 6-11009F02 150k
R114 6-11009E75 12k
R115 6-11009A61 3.3k
R118, 117 6-11009E33 220
R118 6-11009E61 3.3k
R119 6-11009E45 680
R120 6-11009F02 150k
R121 6-11009E69 6.8k
R122 6-11009E73 10k
R123 6-11009F06 220k
R124 6-11009F20 820k
R125 6-11009E77 15k
R126 6-11009E73 10k
R127 6-11009E53 1.5k
R128 6-11009E59 2.7k
R129 6-11009E65 4.7k
R130 6-11009A73 10k
R131 6-11009B04 180k
R132 6-11009E61 3.3k
R133, 134 6-11009E73 10k
R135 6-11009A53 1.5k
R136 6-11009A73 10k
R137 6-11009E73 10k
R138 6-11009A65 4.7k
R139 6-11009A73 10k
R140 6-11009E73 10k
R141 6-11009E77 15k
R142 6-11009E85 33k
R143 6-11009E91 56k
R144 thru 200 — NOT USED
R201, 202 (B) 6-11009B02 150k
R203 (B} 6-11009A63 3.9k
R204 (B} 6-11009A99 120k
R205 (B) 6-11009A97 100k
R206 (B) 6-11009E97 100k
R207 (B) 6-11009A89 47k
R208 (B) 6-11009A97 100k
R209 (B) 6-11009A78 16k
R210 (B) 6-11009A68 6.2k
R211 (B) 6-11009A65 4.7k
R212 (B) 6-11009A81 22k
R123 (B) 6-11009A57 2.2k
R214 (B} 6-11009A97 100k
R215 (B) 6-11009A61 3.3k
R216 (B) 6-11009A49 1k
R217 (B) 6-11009A67 5.6k
R218 (B) 6-11009A73 10k
R219 (B) 6-11009A53 1.5k
R220 (B) 6-11009A46 750
R221 (B) 6-11009A41 470
R222 (B) 6-11009A81 22k
R223 (B) 6-11009A33 220
R224 (B) 6-11009A57 2.2k
R225 (B) 6-11009A53 1.5k
R226 (B) 6-11009A57 2.2k
R227 (B) 6-11009A61 3.3k
R228, 229 (B) 6-10621C91 10k +1%; 1/8 W
R230. 231 (B) 6-10621C79 7.5k £1%; 118 W
R232 (B) 6-10621D18 18.7k £1%; 1/8 W
R233 — NOT USED
R234 (B) 6-11009A37 330
thermistor:
RT201 (B) 6-865641 300 @25°C




HIEDISABLE ; LO=ENABLE

o
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380 MV (NOTE 3)

— — —— — — — — — — — o—

TRN9691A ONLY |

<8 R2 DISC INPUT

PL DISABLE 2 PLFILTER I £+ A+ I
THE HIGH PASS & NOTCH FILTERS COMPRISE A c229 |
KEYED A- 21 QV:=KEYED, 138V:=NO KEY PL FILTER WHICH ATTENUATES PL TONES. | R227 DE-EMPHASIS
SUCH THAT PL HUM & NOISE IS GREATER THAN R .001
OR EQUAL TO 30 DB FOR 67-192.8 HZ. FROM THE I - = NETWORK
RECEIVER DETECTED AUDIO OUTPUT a Rz28 3.65v 3laNe
10K
4
‘ c228 R229 |R230 I NOTCH FILTER
10 10K 375K hez U202A 8 B CONSTITUTE A GYRATOR (A 9
: | SIMULATED INDUCTANCE). THIS CIRCUIT U3
GAIN | = = Rzt 6] RESONATES WITH C233 TO FORM A NOTCH 0039
75K .65V 7 _3.65v ‘ FILTER.
175- 325 My U202A R12
AT IKHZ £ 3KHZ DEV. ADJUST ‘ ca cax2 ca3s 5 370K
4 R2 ot U Al
R2 oET Awpio T>NOTES B =, 047 022 o4 1™ b |
HIGH PASS FILTER L2071 INTEGRATES WITH L2014 520 PF
C2318 C232 TO FORM A HIGH PASS FILTER l I | AUDIO
= j MUTE GATE P 150 Mv
I_ | 082 68K Rld o (MOTE 3) 17 R aupiO INPUT
380Mv — e e | a1 "
VARIABLE M9660
C10
GAIN rhec e . ©  w 2o 1 T
AMP . esk] gBYSer 1% 01 l 10K s { dmb JO 56K l <L NoTE4
L R10 G = L
S e, "2 L
1.07 VPP NOTE 4 §134K2
(3 KHZ DEV) v L 1 Ri41 [\ Q109
e N 15K e /MO648 .
.27 VPP ci2t
(750HZ DEV) r___ﬂ—_—_—-——-——————-—-—-————-—--—————————-————-———————————--—-—-——————-—————-—-—————-—————_~_~___ 3 =
| _] 2206F |
} NOISE GATE | + i
I TRN9691A ONLY €203 R203 < NO DETECT oV
Al R212
g;?(' = C101 001 UF 3.9k P DETECT 13.5V | B‘+
0022 | L c201 A+ Q203 Ri40
,‘;* 10 LOW PASS FILTER Mo642 222‘: l 10K
! I Q207 - : R137
i | M9642 R204 R205 R206 33V Q201 At 1 ' ov unsa 10K 54V UNSO
A as 39V | } »E+ 20 120k | 400K 100K M54 .\ 8o o1V _so 20 R2 SQUELCH INDICATE
l | REc 84 150K 205 c207 R208 RO 27V (oo ot l M
C204_1 -~ it .
S50pr c102 R234  c236 ST o 00U 220PF 100K} 16K 2 M54 R2t4 A+ l RizS i3
<+ I 330 T 220PF 4 1 2.7v c210 100K 10K at3e 9 ) Q107
= e = 220pF i 12 5 | ox he SSyMo6a2
cz208 --C120
| T R202 Reor == ceoa L V6B vee RIZ3 % TezopF
VR20! 1 ca3s 47K 068 919 | 10K Q108 |o1s
. . e | L \RaC I 10 1 + - cout YCR108 132 e MOB42 fark EEPS-41707-A
vt - , + 8 3.3k r—————
l R102 1 1 rov o 1—S8rone IN N N ~ ~ I R135 U102 5t
T 520 e l ) R214 10 sk - 1 220PF 1
_]_ - *Lc202 4.7k I CRIO7 B
L RST | 10 fiox $2or "
= REGULATOR L 1 y2ot 0 ca1s S20pr |
7 A CR106
L—-—-———-—-—-————-———-——————————-——-————— V REG NO DETECT OV
b, VR104 ‘] 22v "o DETEET E A R219 (PL INDICATOR) prR AL
2.6v SECOND DECODER DETECT 12.8v qaoe % |
.8V
GND 15 L VR102 AMPLIFIER/LIMITER I c2i8 ov R217 M9467 RI31 M
ey Y . . M ReED NO DET—sp——DET 5.6K l 1BOK Q106 Jutot
13 + J_ J_ SECONDARY | NO DETECT 2.7V
DETECT 13.5V
VRIO3  VRIO4 | S.C2A7 €220 Q204 NO DETECT 13.5V l
5ND § Dt  3vRP R 3 NOISE DETECTOR B+ To. Icazbspp I~°°47 I M9642 DETECT 12.8v (oA Q205
L cio3 26V 2.6V ! | L 4 Secope : 7% M9642 | cne
3 = = = 7t
o v INTEGRATOR s124 N Acaa 220pF
[YVAET SU— ) 820k oe I 2 R221 2| reen cziz 350PF NO DETECT 1.5 | fso
104 R106 RIO7 150PF YCRI05 N 7 ! PRIMARY car3 ’ 10K
RIOS 3 ;0 3vRP c1o 470 St
AK e a0k 120K R110 cRiot AL cis | R220 c221 = 4 ‘
. v x o ) R127 750 0047 220PF
GND 24 >— 6 033 220 15K I R216
= - co7 c108 CRI02 | 2201 & 1K
0 98 Riog RI Ri1Z |14 R222 = Q105
i c105 uo1B = * Rif3 Ri23 22K AMp |4
= B+ SQUELCH ) 0033 .o0eg 15K oK j2 E)RTZO\ 964
v CONTROL 1)0”' mios Rif1 13} 0 150K 220K ) 00\ hiza ouTPuT e = I R129 T 350pF Mo642
470 z2ox M9643 e 3 R223 6| reep R224 cz27 4.7k
RS 5v UNSQ I ! ! PRIMARY 2.2k R225 10 4 l
33K = 10 44vSQ CRIO3 R#4 = 220 1.5K 10
s.0v s ' [ - l T a0k JU201 *Lcees R2ze L2011 |
. L5~ 5323, b 1 2.2K l
=
cHa = JLIMITER 10 =
RI16 Fon wizs | 4 UMITER AMPLIFIER 1 I
220 RI22 5K 4 c224 Lczee
4.7v Bt P | "viBRASPONDER" 220PF oND 0047 I
RESONANT REED e B =
RA20 TRN9691fA ONLY AND/OR SQUELCH
150K - - = i - e e CIRCUITRY
RI21 CRI04 o\ Q102
o ™/M964
o101 6.8K Lewe Dy M 2
M9642 R e ?\ Q104
< 220 RI26 \—Y M9642
3.7v 1ox cHe
AY
Ri19 + 4
i isao 2zopf |

NOTES:

1. Uniess otherwise indicat

2. Refer to jumper table fof usage.

3. System adjustment procedure:

A. Apply 1 mV rms of res
deviation, to the reci

B. Install JU2. Set R3 f

C. Set R7 for 150 mV rn

R2 AUDIO AND SQUELCH MODULES
MODELS TRN9690A, 91A

ed, resistors in ohms, capacitors in microfarads.

ceived frequency, modulated with a 1 kHz tone =3 kHz
piver 2 RF input.

or 380 mV rms at pin 8-R2 disc input. Remove JU2.

ns at pin 17-R2 audio input.

Jumper Table

Jumper IN ouT
Jut For Cartier Squelch For PL Squelch
Ju2 For Factory Test Normaity
Ju101 Normaily For PL “AND" Squelch
Ju102 Normauy For Carrier Squelch
Ju201 Normall;/ When using 67 Hz Reed
TRNY9690A (Carrier Only), 91A (With PL),
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R2 AUDIO AND SQUELCH MODULE

MODEL TRN9692A

i,9
10,24

VARIABLE GAIN

MPLIFIER AUDIO
AupLIFIE LEVEL MUTE DE-EMPHASIS
RCVR 2 DETEGTED AUDIO l ADJUST GATE AMPLIFIER
R7 3¢ N I R2 AUDIO INPUT
[ 1]
D<°}‘ I/uz
Juz R2 DISC_INPUT
O~ O
-
SQUELGH
ADJUST
CARRIER AND/OR R2 SQUELGH GONTROL-INDICATE
R10S SQUELCH SQUELCH
1 |cirRCUITS LOGIC
3
KEYED A- f
(PL INDICATOR AUDIO
J eL oisaBLE OR) Aupio
0305,306
LOW PASS DATA LEVEL
»{ FILTER &1 CONDITIONER SHIFTER |
Q304,302 U302 Q303
GND
)
] SOKHZ DECODER
= CLOCK U 304
Q304 J304
S A+

S 9, 4 Y

TRN9692A (WITH DPL)
R2 AUDIO & SQUELCH

CODE PLUG

RESISTIVE NET
U303

CURRENT
| SOURCE

SENSITIVITY
SWITCH
u3g4c

a
DISABLE
SWITCH
U304A,8,D,E

TRN9692A (with DPL)

R2 Audio & Squelch Module

Block Diagram, Circuit Board Detail, and Parts List

Motorola No. PEPS-41744-B

(Sheet 1 of 2)
5/1/86-UP

CEPS-4{771-0

20

&
PL DISABLE;f;
‘

¥

NOT USED!

NOT USED

NOT USED

NOT USED

RCVR 2 DETECTED AUDIO

R2 DISC INPUT

GND

GND

9.4 VvDC

A+

NOT USED

NOT USED

NOT USED

NOT USED

R2 AUDIO INPUT

NOT USED

&
H
g

i

S o ot

-

mmwmv&

.

Y

B U .

COMPONENT SIDE @ BD-DEPS-34539-0
SOLDER SIDE # BD- DEPS-34538-0
OL-DEPS-34540-B

SHOWN FROM SOLDER SIDE

parts list

TRN9632A R2 Audio and Squelch with DPL Module PL-9671-B
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF +5%; 50 V:
unless otherwise stated
C1,2 21-11015B05 220 pF +20%; 100 V
C3 23-11019A27 22 £20%; 25V
C4 - NOT USED
C5 8-11017A17 0.1
Ccé 8-11017801 .001
Cc7 — NOT USED
Cc8 8-846371.36 .082; 100 V
Cc9 8-11017A18 .0039
C10 8-11017A13 033
C11 23-11019A27 22 +20%; 25 V
C12 thru 100 — NOT USED
c101 8-11017A03 .0022
C102 23-11019A09 1 £20%
C103 8-11017A09 .015
C104 23-11019A09 1 +20%
C105 23-11019A20 10 £20%; 25V
C106 — NOT USED
c107 8-11017A05 .0033
C108 8-11017A07 .0068
C109 21-11022G59 150 pF
Cc110 8-11017A13 .033
C112 23-11019A09 1 +220%
C113 21-11015B05 220 pF +10%; 100 V
C114 23-11019A11 22 £20%
C115 thru 121 21-11015B05 220 pF +10%; 100 V
C122 thru 300 — NOT USED
C301 23-84612M20 47 +10%; 25V
€302 8-11017A11 .022
C303 8-11017A16 .068
C304 8-11017A18 .0039
C305 21-11015B05 220 pF +10%; 100 V
C306 — NOT USED
€307 21-11015B05 220 pF +10%; 100 V
C308 21-11022A55 100 pF
C309 21-11022A37 20 pF
C310 21-11021A21 0047 £10%
Cc3n 21-11015B05 220 pF +10%; 100 V
C312 23-82783B48 0.68; 35 V
C313 21-11015B13 .001 £10%; 100 V
C314 23-84612M18 10 £10%; 25 V
C315 21-11015B13 .001 £10%; 100 V

C316 thru 320
C321

C322, 323
C324, 325
C326

Cc327

C328

C329

CR101 thru 108
CR109 thru 300
CR301

CR302, 303
CR304, 305, 306

4301

Juz2

JU3 thru 100
JU101, 102
JU103 thru 300
Ju301, 302

Q1

Q2 thru 100
Q101, 102
Q103

Q104 thru 108
Q109

Q110 thru 300
Q301

Q302, 303
Q304

Q305

Q306

Q307

R1
R2
R3
R4
RS, 6
R7
R8, 9
R10
R11
R12
R13

21-11015B05
23-84612M17
21-11015B05
23-11019A16
21-11021F04
23-84612M19
21-11021F04

48-83654H01
48-83654H02
48-84616A01
48-83654H01

9-82071K01

42-11060A01

42-11060A01

42-11060A01

48-869660
48-869642
48-869643
48-869642
48-8869648
48-869642
48-869643
48-869653
48-869642
48-869643
48-869648

6-11009A89
6-11009E89
18-82374N02
6-11009E61
6-11009E97
18-82374N01
6-11009E73
6-11009A97
6-11009E69
6-11009F 14
6-11009E61

220 pF +10%; 100 V
6.8 £10%; 25V

220 pF +10%; 100 V
47 £20%;35V
NOT USED

.01 £20%

15 +10%; 25 V

.01 +20%

diode: (see note)
silicon

NOT USED
silicon

hot carrier
silicon

connector, receptacle:
female; 12-contact (DPL plug)

jumper:
0 ohms
NOT USED
0 ohms
NOT USED
0 ohms

transistor: (see note)

FET, p-channel; type M9660
NOT USED

NPN; type M9642

PNP; type M9643

NPN; type M9642

NPN; type M9648

NOT USED

NPN; type M9642

PNP; type M9643

FET, N-channel; type M9653
NPN; type M9642

PNP; type M9643

NPN; type M9648

resistor, fixed: +5%; 1/4 W:
uniess otherwise stated
47k

47k

variable; 100k

3.3k

100k

variable; 25k

10k

100k

6.8k

470k

3.3k

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

R14 6-11009E49 1k

R15, 16 6-11009E97 100k

R17 thru 100 — NOT USED

R101 6-11009E83 27k

R102 6-11009E73 10k

R103 6-11009E99 120k

R104 — NOT USED

R105 18-83083G28 variable; 1k

R106 6-11009E73 10k

R107 6-11009E99 120k

R108 6-11009E41 470

R109 6-11009E53 1.5k

R110 6-11009E96 91k

R111 6-11009F06 220k

R112 6-11009E73 10k

R113 6-11009F02 150k

R114 6-11009E75 12k

R115 6-11009A61 3.3k

R116, 117 6-11009E33 220

R118 6-11009E61 3.3k

R119 6-11009E45 680

R120 6-11009F02 150k

R121 6-11009E69 6.8k

R122 6-11009E73 10k

R123 6-11009F06 220k

R124 6-11009F20 820k

R125 6-11009E77 15k

R126 6-11009E73 10k

R127 6-11009E53 1.5k

R128 6-11009E59 2.7k

R129 6-11009E65 4.7k

R130 6-11009A73 10k

R131 6-11009B04 180k

R132 6-11009E61 3.3k

R133, 134 6-11009E73 10k

R135 6-11009A53 1.5k

R136 6-11009A73 10k

R137 6-11009E73 10k

R138 6-11009A65 4.7k

R139 6-11009A73 10k

R140 6-11009E73 10k

R141 6-11009E77 15k

R142 6-11009E85 33k

R143 6-11009E91 56k

R144 thru 300 — NOT USED

R301 6-11009E99 120k

R302 6-11009E93 68k

R303, 304, 305  6-10621D64 56.2k +1%; 1/8 W

R306 6-11009E53 1.5k

R307, 308 6-11009E73 10k

R309 6-11009F08 270k

R310 6-11009E77 15k

R311 6-11009F 14 470k

R312 6-11009F04 180k

R313 6-11009E59 2.7k

R314 6-11009E73 10k

R315 6-11009A83 27k

R316 6-11009E89 47k

R317 6-11009A73 10k

R318 6-11009E95 82k

R319 6-11009F 14 470k

R320 6-11009E99 120k

R321, 322 6-11009E91 56k

R323 6-11009E99 120k

R324 6-11009E95 82k

R325, 326 6-11009E£89 47k

R327 6-11009E53 1.5k

R328 6-11009A33 220

R329 6-11009E33 220

R330 6-11009E97 100k

R331 6-11009E43 560

R332 6-11009E49 1k

R333 6-11009E45 680
thermistor:

RT301 6-83241P01 305 @25°C
integrated circuit: (see note)

ut, 2 51-80067C02 single op-amplifier

U3 thru 100 — NOT USED

u10t 51-83629M06 op-amplifier

U102 thru 300 - NOT USED

u3ot 51-80074C01 encoder/decoder

U302
U303
U304

VR101 thru 104
VR105 thru 300
VR301
VR302
VR303

51-83629M01
51-82142K02
51-83629M 10

48-82256C33
48-82256C11
48-83696E07
48-82256C26

phase lock loop
resistor network
transistor array

voltage regulator:
Zener type; 26 V
NOT USED

Zener type; 10 V
Zener type; 6.2 V
Zener type; 3.3V

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
crystal: (see note)
Y301 48-82003K01 50 kHz
mechanical parts
3-84256M01 SCREW, tapping; 4-10 x 5/16"; 2 used
5-84220801 GROMMET, 2 used
9-82071K01 PLUG, socket
9-83497F01 RECEPTACLE, female; 8-contact; 3 used
(circuit board edge connector)
64-83858N03 PANEL, screened

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



R2 AUDIO AND SQU

JELCH MODULE

MODEL TRN9692A

ng JEOMV (NOTE 5) R2 DISC
o0 8 "iNpuT
H1=DISABLE; LOW=ENABLE
PL DISABLE 2
OV=KEYED; 13.8V=NO KEY
KEYED A- 21 DE-EMPHASIS
NETWORK
Jumper Table
. A . 9
Jumper IN ouT 2. Transistors U3A-E are part of a single I.C. 0¥ C)=
Juz For Factory Test Normally 3. JU301 and JU302 determine code polarity. JU301 is used in UHF and VHF appli- 1,44 0039
70701 Normally For PL “AND” Squelch cations (low side injection). JU302 is used in low band applications (high side U303 Ri2
injection).
Ju102* Normalily For Carrier Squeich injection) g § 3 g é 5 X g x 470K
[e]
Ju301 Note 3 Note 3 4. Refer to jumper table for usage. 02 23030302 03 O OO o
175-325MV RMS VARIABLE GAIN 3
AT 1KHZX 3HZ DEV. AMPLIFIER Ju302 Note 3 Note Va0
(NOTE 5) GAIN 5. System adjustment procedure: 21 3] 4f [ ef 7| 8] o 10 —— AUDIO (i? R 21N 150 MV
R1 I TS * JU102 is OUT for option C268. Delete coded squelch. 1 MUTE GATE os2 68K 6 R14  (NOTE 5/ R2 AUDIO
R2 DET AUDIO 7 ) ) vz 17 "NPUT
A. Appiy t mV rms of received frequency, modulated with a 1 kHz tone + 3 kHz 2 Qt 3y, 1K (UNNOTCHED
R2 NOTES deviation, to receiver 2 RF input. - cs M9660 4 R13 c10 R2 AUDIO)
47K B. Install JU2. Set R3 for 380 mV rms at pin 8-R2 disc input. Remove JU2. 3 RS Ve R9 o Ri43 = 3.3k 033
1. Unless otherwise indicated, resistors in ohms, capacitors in microfarads. C. Set R7 for 150 mV rms at pin 17-R2 audio input. 50 KHZ CLOCK o 25K 10K é’, l 10K S D 56K l
= LEVEL < = =
380MV et ADJUST c6 Ri0 =
5 001 100K Lrige
Q304 33K
6
R4 R141 47\ Q109
33K Y301 M9653 ¢ =4 =
= 1 O N\ LEk.2e 7 15K &/ Mos4s arvoc RS
=+ L 100K
4 c301 LOW PASS FILTER O R302 s 8 cs21 *erq R16
T R 310 3 =
REGULATOR &7 l 1 15K A C30. o = z 100K
A A : 23 |22]21 [20 hio [18 |17 [15 |15 =
31V 3 13 B+
0SC IN GND 10
o Q@307 302 I A A+ Y
I M9648 Q R312 - L Y ‘ R140
Asi2y 39V Q » 105V C+ NN 120MY _— _@ M9o643 180K 10K
P-P U 301 SAMPLE |12 R326
_I.cz 9 R329 J'UU_WH tZgOPMV o7y 2 DECODER PULSES [ ° 47K R137
220PF 220 - d 10K 5.4V UNSQ
R1O1 4 Q301 osc out c323
1 p /\.%&’2 | 62V D+ c R30t 4.1V OC R303 _ R304 R305 395V OC "\ MO642 61v 0C gavt (\/\/\/\ o+ K 0.1v 5@ 20 &%'Cigg.cn
R328 l 120K 56.2K l 56.2K | 56.2 KJ' N R3n PP 220pF 5 ov uNse
220 €329 R302 R332 470K 0.9V c325 v se
T 19 T 1 " 221NN !
L L L L 345v 0C R333 ye300 v afo = 10K R134 Q108 RI3S 4°)a107
9.4v 1t . > B+ ¥ cR30t 680 20PF \ c3z4 10K Mo642 | 10K ' M9642
L , >y e = T T 5305 FEee T So0Pr LEVEL SHIFTER o L0, (e\Q306 R133 & TS
IZZOPF <& cro2 _I_ : L DATA XMIT DETECTED ’ TN,/ M9643 10K L
= T CR305 =<C327 ¥c328 (\RT 301 IN ENABLE OUTPUT R330 RI38
= ¥ Tot T " 2.3y D+ m Te Tro 7 100K YCRI08 Ri32 47K
R102 = = R306 RN JuRuNpE] c3t St uun = = R325 i3S 10102 3.3K ct1s
Tox Yorsos o+ EEFu gy 24 TLLLA - AUDIO e Leay o i
P-P & 1.5K 220PF
| T o, 220PF : ENABLE = =
= 7 CRIO7
FIRST AMPLIFIER/ ¥ vhzos = % R313 Q303 o/ [EET P e
IMITER OUTPUT : (2T5*30v/ ov
LIMITE + z25v 00|  R307 ERT ) M9643 Rl fov_/ oV Lov/ Hcrios
175MV IN R314 27Tk L /58v_/ R323 [085v / Ve
P-P 10K cae 10K = P ’ EA%OGZZ (PL INDICATOR)
R103 Y/ VRIO! 300Mv ¢ A\ NN\ L c307 U302 J_
120k | 26V oy 220PF DATA  CONDITIONER Timing [2— = XA [orV_/ . R324 c322 =
R308 o8 + [ 757 [ov7 g cr3os sex T e a0 Jutor
K vR102 SECOND AMPLIFIER/ IN2 sense |8 R316 o] uzoac 1 1 180K Q106
o 1 2.6V LIMITER 10K RYeVaVaYa pLo ~ R320 v 7 LEGEND:
NOISE DETECTOR 4 o r/' 8 _I. 120K £35v/
VRIO3 VR104 . NOTE3 £ ERROR REF A RIRINIR'EY) NOTE 2 c320 $R321 ¢ 322 Top = No Code Voltage
o) le Bv* Juzofy - ,Ju302 7 Bl 6 4 ¢33 J:ms IZZOPF 56 K 56K ci18 Bottom = Cade Voltage
GND © | L. C103 2.6V ¢ Loy k-] = T .oot = = = 3}t
> 015 c109 INTEGRATOR Ri24 At c329 220PF
i 015 =
c104 150pF ozox foesv_/ c+ 4 R130 AN\ Top = NoCofe Waveform
Q105 "\ RQS RIS 3ver cRIO! c1to JCR105 & [ 325V/ 10K AUV Bottom = Gode Waveform
GND 10>———9 [« G+ foK 120K Rl N ) cis 3 s 2|15
£ . o1k P e R127 SENSITIVITY SWITCH
SQUELCH - €107 C108  pyoe CRI02 R142 1.5K Q105
CONTROL B e} e 14} 1 3¢ |5 orv 11| s a0apey_t® M9642
€105 u10 o I t 1ok 12 R113 R123 p)— U304 A,8 U3040,E
GND 24>——4 - L4 + 0033 | 0068 u101D s Py RI28 '\\—.—-@:; . i N o
- C17
Y = R1os s Q103 27K CR302 Locar NOTE 2 CONSTANT P S
1 1 M9643 = \a 2,4 220 PF 10,13 CURREMN|T
= RYS = CR103 R114 R 303 SOURCE:
5.0v 0C 12K 1 \C318 yC319 J_
Leus wome |38/ DISABLE Hazorr hzom AND/OR SQUELCH 4 .
Rite +2.2 a2 R33t *esta /220PF SWITCH R318 R310 CIRCUITRY TRN9692A (with DPL)
1 T~ L R317 82k ;
aep 22 15K 4 T Tess ok L i L R2 Audio & Squelch Module
4. + = . £L . .
7V oc 10K = = E+ Schematic Diagram
E Motorola No. PEPS-41744-B
150K
BY 04 Q102 Q104 (Sheet 2 of 2)
RUT R121 CRAC 1% 5/15/86-UP
220 s8K " &/ M9642 M964 2
E + —————
44v OC Q101 7*?“2 RSh0pr 1% EEPS-41734-8
+— M9642 .
= R126 e 5
8y 37V 0C o
R119 220PF L
= 680 =




MOTOROLA INC.

Communications
Sector

R2 AUDIO & SQUELCH

MODELS
MODELS TRN5070A, 71A, 72A

Model Table

Model Description
TRNS5070A With Carrier Squelch
TRN3071A With Carrier & PL Squelch
TRNS5072A With Carrier & DPL Squelch
1. GENERAL

1.1 PHYSICAL DESCRIPTION

The TRNS070A, 71A, and 72A R2 Audio & Squelch
Modules are plug-in modules designed for use with
Motorola base and repeater stations. All components
and circuitry are mounted on a sturdy circuit card with
connecting terminals that mate with the backplane inter-
connect board of the station’s RF Control Chassis.
These modules are used only with two receiver stations.

1.2 FUNCTIONAL DESCRIPTION

Each of these modules function as an audio amplifier
between the second receiver’s detector output and the
line driver module. They also can perform a carrier
squelch function for the second receiver. Additionally,
Model TRNS071A can perform a PL squelch function,
and Model TRNS072A can perform a DPL squelch
function.

The second receiver detector circuit feeds an audio sig-
nal to the R2 Audio & Squelch Module for amplifica-
tion (Ul), input to the carrier squelch circuitry, and
output to the line driver module (pin 17). The line driver
module returns audio to the R1 audio & squelch module
(pin 18) for amplification and output to a local speaker
(pin 22). The on-board squelch circuitry operates from
rf carrier, coded squelch, or a combination of carrier
and coded squelch.

2. DETAILED THEORY OF OPERATION
(Refer to the functional block and schematic dia-
grams attached to this instruction section.)

2.1 VARIABLE GAIN AMPLIFIER CIRCUIT

The gain of Ul is adjustable by means of gain adjust
R3. The gain is adjusted to provide a nominal voltage

(380 mV rms) to the squelch circuit input (U101A-1). Ul
also supplies receiver audio to possible on-board PL or
DPL circuitry, and level adjust R7. The output of R7
drives audio mute gate Q1. If the station is equipped
with tone PL, JUI1 is cut. When JUI1 is cut, the R2 DET
AUDIO signal is routed through an on-board PL filter,
and then applied to QI.

2.2 AUDIO MUTE GATE CIRCUIT

Q1 is a P-Channel Field Effect Transistor (FET). With a
logic low control voltage, the FET is placed in the ON
state. When in the ON state, audio mute gate Q1 will
supply audio to de-emphasis amplifier U2. When the
control voltage is switched to a logic high, the gate is
placed in the OFF (high impedance) state. In this condi-
tion, the audio signal is muted.

2.3 DE-EMPHASIS AMPLIFIER CIRCUIT

De-emphasis amplifier U2 amplifies the low level signal
to provide the drive necessary for proper line driver op-
eration. Feedback elements C9 and R12 also provide 6
dB per octave de-emphasis. Additional frequency re-
sponse shaping is provided by the combination of C8 &
R11, and R14 (on TRN5070A, 71A), or C8 & R11, and
C10 & R14 (on TRN5072A).

2.4 NOISE ACTIVATED (CARRIER) SQUELCH
CIRCUIT

2.4.1 Squelch Input Circuitry

The input to first amplifier/limiter Ul101A is a pre-
emphasis network. This circuit boosts the noise content
of the input signals above 5 kHz, for squelch processing
the first amplifier/limiter is driven into limit to prevent
audio signals from squelching the receiver. The ampli-
fied and limited noise signal is sent through a frequency
shaping network to SQUELCH control R105.

The squelch control wiper provides signal to second
amplifier/limiter U101B. U101B amplifies the noise sig-
nal and relimits audio signals to provide further protec-
tion against audio signals squelching the receiver. The
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output signal of U101B is frequency shaped and sent to
noise detector U101C.

2.4.2 Noise Detector and Switching Circuits

Noise detector U101C is a half wave rectifier-amplifier
which produces negative going spikes at its output,
U101C-10. The average dc value of these spikes is a
function of received signal strength. The lowest average
dc output voltage corresponds to a no signal input (max-
imum noise) condition. As the received signal strength
increases, the noise level decreases, and the average dc
output voltage increases.

The squelch switching circuitry operates in two modes.
With a receive signal just above the opening sensitivity,
squelch closing is slow (approximately 150 ms), which
produces the squelch tail heard at the end of a received
message. The 150 ms delay is present to prevent the re-
ceived message from being chopped during a weak flut-
tering signal. With a strong signal (approximately 10 dB
above opening sensitivity), squelch closing occurs imme-
diately after the end of a received signal. This prevents
the squelch tail from being heard.

Active integrator U101D provides squelch opening and
slow squelch closing. UI0ID compares the detector’s
average dc output voltage with a reference voltage to
determine squelch opening and closing.

Fast squelch closing is provided by Q102. A strong sig-
nal charges C112 through R120, turning Q102 on. With
Q102 on, the collector voltage lowers to approximately
3.9 Vdc. At the end of a strong signal, noise spikes from
the detector are captured by CR104. This immediately
discharges C112, turning off Q102. When Q102 turns
off, its collector voltage goes to 9.4 volts, and C114
forces Q103 to close the squelch.

2.5 PRIVATE-LINE TONE CODED SQUELCH
CIRCUIT

2.5.1 General

Essentially, the on-board PL decoder circuit of Model
TRNS5071A R2 Audio & Squelch Module detects a re-
ceived PL tone and unsquelches the receiver when the
proper PL tone is received. In addition, PL tone filter-
ing is provided so that the PL tone is not heard in nor-
mal received audio.

Received R2 audio enters the PL circuit as R2 DISC
INPUT (from Ul-6), and is routed through an active
low pass filter (Q201 & 202) before being applied to the
input of the tone decoder IC U201-8. When the proper
PL tone is decoded, U201 produces a square wave at the
decode output (U201-13), unloaded. The square wave is
detected by detector switch circuitry (Q204 & 205),
which then enables PL INDICATOR output switch
(Q206).

PL filter.circuitry is utilized (JU1 out) to remove (atten-
uate) PL tones from the received audio. The received
audio is filtered, first by a high pass filter, and then by a
notch filter. A gyrator circuit is used for the notch filter
to provide high “Q”" inductance, without employing in-
ductors.

2.5.2 PL Decoder Circuit Description

NOTE
The decoder IC U201 generates a high PL
INDICATOR output (on the collector of
Q206) when a proper PL tone is detected.

2.5.2.1 LOW PASS FILTER

The 5-pole low pass filter (Q201 & 202) attenuates high
frequency noise above 192.8 Hz from the received R2
DISC INPUT audio. This provides the balance of the
decoder circuitry additional falsing and blocking immu-
nity.

2.5.2.2 DECODER AND REED

The filtered PL tone is applied to the decoder tone input
(U201-8), where it is amplified and limited. The PL tone
is then fed to the decoding reed Z201, pins 2 and 3. If
the PL tone is of the proper frequency, it will cause the
reed to resonate. The reed secondary (pins 1 and 4) re-
acts to the sympathetic vibration and returns the PL
tone to the decoder reed secondary input U201-11. The
decoder then amplifies and limits the PL tone once
again, and provides an output at U201-13, Decode Out-
put.

NOTE
If no proper PL tone is detected, the out-
put of Ul-13 stays high.

2.5.2.3 DETECTOR SWITCH

When an output is present (indicating a proper PL tone
detection) at the decode output of U201 (pin 13), it is
waveshaped by capacitor C212 into a sawtooth wave-
form at a level of approximately 0.8 V p-p. If a high (no
detect) is present at U201-13, the level of this same
waveform is constant, approximately 2.2 V. The balance
of the detector switch circuitry inverts, filters, and am-
plifies the sawtooth waveform to produce a true logic
level (logic high) at the collector of Q206 (PL INDICA-
TOR).

2.5.2.4 NOISE GATE

Noise Gate Q203 allows a small amount of high freq-
uency noise (with 1-pole of low pass filtering) to be fed
to the decoder input, U201-8 when the PL INDICATOR
output at the collector of Q206 is low. This tends to
minimize noise falsing of the decoder. When the PL IN-
DICATOR output is high, the high frequency noise sam-
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ple is shunted to ground. This allows the onboard PL
circuit to be more sensitive, once it receives a signal, and
helps to prevent decoder dropout during brief signal
fades.

2.5.2.5 8.4 VREGULATOR

The Q207 regulator circuit provides a constant 8.4 V dc
(E +) to the PL decoder IC, U201.

2.6 DIGITAL PRIVATE-LINE CODED SQUELCH
CIRCUIT

2.6.1 General

Essentially, the on-board DPL decoder circuit of Model
TRNS5072A R2 Audio & Squelch Module detects a re-
ceived DPL code, and unmutes the receiver when the
proper code is received. Received R2 audio enters the
DPL circuit as R2 DISC INPUT (from U1-6), and is
routed through an active low pass filter (Q301 & 302),
where frequencies above the DPL code range are attenu-
ated. The output of the low pass filter is applied to
phase-lock-loop (PLL) data conditioner U302, which
squares the shape of the incoming code word. The out-
put of the data conditioner is routed, via level shifter
Q303, to the input of the decoder IC U301-11.

The decoder circuit consists of IC U301, a 50 kHz clock
(Y301 & Q304), and the information stored in the code
plug (J301). When the proper code has been detected,
the decoder provides a logic high at U301-7. That high
provides a logic low, via audio enable Q305, to enable
the PL INDICATOR output switch (Q306).

The logic high at U301-7 is also applied to sensitivity
switch U304C, to disable the constant current source of
U304D-U304E. With the constant current source dis-
abled, the voltage at U302-8 is lowered, causing the sen-
sitivity of U302 to increase. This provides additional
immunity to audio interference and improved squaring
of the incoming code word.

When the incoming (received) signal ceases, the sending
transmitter produces a turn-off code. When the turn-off
code is detected by the decoder, the detected output at
U301-7 switches low. This decreases the sensitivity of
the data conditioner and causes receiver audio to be
muted.

2.6.2 DPL Decoder Circuit Description

NOTE
The decoder IC U301 generates a high
(PL INDICATOR) output on the collector
of Q206 when a proper DPL code is de-
tected.

11-1-85
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2.6.2.1 LOW PASS FILTER

The low pass filter circuit is similar to the one previously
described for the PL decoder circuit in this section.
However, the filter’s output is fed through a PLL data
conditioner (U302) for waveshaping, and a level shifter
(Q303) to properly process the incoming code word, be-
fore presenting it to the decoder (U301) circuitry.

2.6.2.2 DECODER AND CODE PLUG

The processed code word is applied to the decoder’s
data input (U301-11), where it is compared to the data
stored in the code plug (J301), at a 50 kHz rate. If the
incoming code word is correct, U301 will provide a logic
high at the decoder’s detected output U301-7.

NOTE
If no proper code word is detected, the
output of U301-7 stays low.

2.6.2.3 AUDIO ENABLE

When a high output is present at U301-7 (indicating a
proper DPL code detection), it is inverted by Q305 to
enable Q306. Output switch Q306 then produces a true
logic level (logic high) at its collector (PL INDICA-
TOR).

2.6.2.4 REGULATOR CIRCUIT

Regulator Q307 provides three regulated dc voltages
from station A+ (13.9 V). These voltages, in addition
to A +, power all circuitry in the DPL decoder section
of the module. The regulated voltages are:

10.5V (C+), 6.2V (D+), and 11.1 V (E +).
2.7 AND-OR SQUELCH LOGIC CIRCUITRY

The squelch logic circuitry performs the necessary
switching functions to provide proper squelch opera-
tion. This circuitry can operate in one of three different
modes by selecting proper jumper cuts. Refer to the
jumper table on the schematic diagram. First, for noise
activated squelch operation only, JU102 is cut. In this
mode, Q107 is always turned on. Squelching is con-
trolled by the squelch noise circuit, through Q104. For
coded (PL or DPL) squelch activation, both JU101 and
JU102 remain in. In this mode, squelch turn-on is con-
trolled by a proper coded squelch detection only. A
proper coded squelch detection pulls the PL INDICA-
TOR line high, turning on Q105 and Q107. Second,
when PL DISABLED in this configuration, Q107 is
turned on. This allows either a proper coded squelch
detection or a noise activated squlech detection to open
the squelch. This provides the OR squelch function.

In the third mode of operation, JU101 is cut and JU102
remains in. This produces the AND squelch function.
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AND squelch means that both a proper coded squelch
detection and a noise activated squelch detection are re-
quired to open squelch. A proper coded squelch detec-
tion turns on Q107 and a noise activated squelch
detection turns on Q104. Both are required to open
squelch. When PL DISABLED in this configuration
both Q106 and Q107 are turned on. Again, this provides

the OR.squelch function, where either a proper coded
squelch detection or a noise activated squelch detection
will open squelch.

With Q107 on, and either Q104 or Q105 on, Q108 and
Q109 are turned off. This enables audio mute gate Q1,
creating an open squelch condition.
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R2 AUDIO & SQUELCH MODULES

MODELS TRNS5070A (CARRIER ONLY),

71A (WITH PL)

r- =" —
1 i
i
! i
! 1
1 |
VARIABLE GAIN  _ _ i aupio
AMPLIFIER Vel MUTE DE- EMPHASIS
. RCVR 2 DETECTOR AUDIO | ADJUS GATE AMPLIFIER
a7 f R2 AUDIO INPUT
Ui l/
U2
= Qi
Juz
V8 R2 DISC INPUT
SQUELGH
ADJUST
CARRIER AND/OR R2 SQUELGH GONTROL - INDIGATE
,—[@“ SQUELCH SQUELCH
L |circuITs LOGIC
24 o _KEYED A- 1
2 | FL DISABLE {PL INDICATE)
TRNS070A 8 TRNSOTIA ] LOW PASS DEGODER |
(NO PL) (WiTH PL) > F|L4TE2?)2 » U201 |
R2 AUDIO & SQUELCH i Qzot, |
| - _T |
| ) REED
01,23 N GND l z201 |
10, S
= DETEGTOR |
l ol SWITCH |
2204 205 |
2 + l 206 |
—-—.——-——’ A
I TRNS5071 A ONLY |
| NOISE
> GATE |
H M 9.4V | Q203 |
e e e ]

Functional Block Diagram, Circuit Board Detail,
and Parts List

Motorola No. PEPS-34957-C

(Sheet 1 of 2)

11/1/85-UP

CEPS-34837-0

GND

PL DISABLE

NOT USED

NOT USED

NOT USED

NOT USED

RCVR2 DETECTED AUDIO

20
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parts list

legend
reference symbol suffix application
no suffix all models
A TRNS5070A
B TRN5071A

This parts list covers 2 models of the R2 Audio and Squelch Modules. Where differ-
ences exist, a letter code is added to the reference symbol to indicate the applicable

unit.

TRN5070A R2 Audio and Squelch

TRN5071A R2 Audio and Squelch with PL Module PL-7952-C
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

c1,2

c3

ca

cs

c6

c7

c8

c9

c10

c11

C12 thru 100
C101

c102

C103

C104

C105

c106

c107

c108

c109

c110

c112

c113

c11a

C115 thru 121
€122 thru 200
€201, 202 (B)
€203 (B)
C204, 205 (B)
C206 (B)
€207 (B)
€208 (B)
€209 (B)
€210 (B)
C211 (B)
C212 (B)
C213, 214 (B)
C215 (B)
C216 (B)
C217 (B)
€218 (B)
€219 (B)
€220, 221 (B)
C222, 223, 224
(B)

C225 (B)
C226

c227

€228 (B)
€229 (B)
€230 (B)
C231 (B)
€232 (B)
€233 (B)
C234 (B)
€235 (B)
€236 (B)
€237 (B)

CR101 thru 108

JUT (A)

Ju2

JU3 thru 100
Ju101, 102
JU103 thru 200
JU201 (B)

L201 (B)

Q1

Q2 thru 100
Q101, 102
Q103

Q104 thru 108
Q109

Q110 thru 200

21-11015B05
23-11018A27
8-11017A17

8-84637L.36
8-11017A18

23-11019A27
8-11017B02
23-11019A09
8-11017806
23-11019A09
23-11019A20
21-11014B47
8-11017806
8-11017808
21-11015B05
8-11017A13
23-11019A09
21-11015B05
23-11019A11
21-11015B05
23-11019A20
8-11017B01
8-11017B08
8-11017802
21-11015B05
8-11017B16
8-11017B09
21-11015B05
23-11019A20
23-11018A09
21-11015B05
8-11017B01
21-11015B05
8-11017A17
23-11019A20
21-11015B05
8-11017B06
21-11015B05

23-11018A09
8-11017806
23-11019A20
23-11019A46
8-11017B01
8-846371.36
8-11017A14
8-11017A11
8-11017A17
21-11015B05
23-11019A20
21-11015B05
8-11017B08

48-83654H01

42-11060A01
42-11060A01

42-11060A01

42-11060A01
24-84003A03

48-869660
48-869642
48-869643
48-869642
48-8869648

capacitor, fixed: uF £5%; 50 V:
unless otherwise stated
220 pF +20%; 100 V
22 £20%; 25V

NOT USED

0.1

NOTE 2

NOT USED

.082; 100 V

.0039

NOTE 1

22 £20%; 25V

NOT USED

0015 +10%

1 +£20%

.0047

1 +20%

10 £20%; 25 V

82 pF; 100 V

0047 +10%

.01 £10%

220 pF +=10%; 100 V
.033

1 +£20%

220 pF +10%; 100 V
22 +20%

220 pF £10%; 100 V
NOT USED

10 +20%; 25 V

.001 =10%

.01

.0015 £10%

220 pF =10%; 100 V
.068

.015

220 pF =10%; 100 V
10 £20%;25V

1 £20%

220 pF +=10%; 100 V
.001 £10%

220 pF £10%; 100 V
0.1

10 £20%;25V

220 pF £10%; 100 V
0047 +10%

220 pF +10%; 100 V

1 £20%

.0047 +10%

10 £20%; 25V

100 £20%; 25V

.001 =£10%

.082 +10%; 250 V
.047

.022

01

220 pF +10%; 100 V
10 £20%; 25V

220 pF £10%; 100 V
.01

diode: (see note 3}
silicon

jumper:
0 ohms
0 ohms
NOT USED
0 ohms
NOT USED
0 ohms

coil, rf:
choke; 6 H

transistor: (see note 3)

FET, p-channel; type M9660
NOT USED

NPN; type M9642

PNP; type M9643

NPN; type M9642

NPN; type M9648

NOT USED

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

Q201, 202 (B) 48-134674 NPN; type M54

Q203, 204, 205  48-869642 NPN; type M9642

(B)

Q206 (B) 48-869467 PNP; type M9467

Q207 (B) 48-869642 NPN; type M9642
resistor, fixed: +5%; 114 W:
unless otherwise stated

R1 6-11009A89 47k

R2 6-11009E89 47k

R3 18-82374N02 variable; 100k

R4 6-11009E61 3.3k

RS, 6 6-11009E97 100k

R7 18-82374N01 variable; 25k

R8, 9 6-11009E73 10k

R10 6-11009A97 100k

R11 6-11009E69 6.8k

R12 6-11009F 14 470k

R13 6-11009E61 3.3k

R14 6-11009E49 1k

R15, 16 6-11009E97 100k

R17 thru 100 — NOT USED

R101 6-11009E83 27k

R102 6-11009E73 10k

R103 6-11009E99 120k

R104 6-11009A65 4.7k

R105 18-83083G16 variable; 25k

R106 6-11009€E75 12k

R107 6-11009E97 100k

R108 6-11009E41 470

R109 6-11009E53 1.5k

R110 6-11009E91 56k

R111 6-11009F06 220k

R112 6-11009E73 10k

R113 6-11009F02 150k

R114 6-11009E75 12k

R115 6-11009A61 3.3k

R116, 117 6-11009E33 220

R118 6-11009E61 3.3k

R119 6-11009E45 680

R120 6-11009F02 150k

R121 6-11009£69 6.8k

R122 6-11009E73 10k

R123 6-11009F06 220k

R124 6-11009F20 820k

R125 6-11009€E77 15k

R126 6-11009E73 10k

R127 6-11009E53 1.5k

R128 6-11009E59 2.7k

R129 6-11009E65 4.7k

R130 6-11009A73 10k

R131 6-11009B04 180k

R132 6-11009E61 3.3k

R133, 134 6-11009E73 10k

R135 6-11009A53 1.5k

R136 6-11009A73 10k

R137 6-11009E73 10k

R138 6-11009A65 4.7k

R139 6-11009A73 10k

R140 6-11009E73 10k

R141 6-11009E77 15k

R142 6-11009E85 33k

R143 6-11009E91 56k

R144 thru 200 — NOT USED

R201, 202 (B) 6-11009B02 150k

R203 (B) 6-11009A63 3.9k

R204 (B) 6-11009A99 120k

R205 (B) 6-11009A97 100k

R206 (B) 6-11009E97 100k

R207 (B) 6-11009A89 47k

R208 (B) 6-11009A97 100k

R209 (B) 6-11009A78 16k

R210 (B) 6-11009A68 6.2k

R211(B) 6-11009A65 4.7k

R212 (B) 6-11009A81 22k

R123(B) 6-11009A57 2.2k

R214 (B) 6-11009A97 100k

R215 (B) 6-11009A61 3.3k

R216 (B) 6-11009A49 1k

R217 (B) 6-11009A67 5.6k

R218 (B) 6-11009A73 10k

R219 (B) 6-11009A53 1.5k

R220 (B) 6-11009A46 750

R221 (B) 6-11009A41 470

R222 (B) 6-11009A81 22k

R223 (B) 6-11009A33 220

R224 (B) 6-11009A57 2.2k

R225 (B) 6-11009A53 1.5k

R226 (B} 6-11009A57 2.2k

R227 (B) 6-11009A69 6.8k

R228, 229 (B) 6-10621C91 10k £1%; 1/8 W

R230, 231 (B) 6-10621C79 7.5k +1%;1/8 W

R232 (B) 6-10621D18 18.7k £ 1%; 1/8 W

R233 — NOT USED

R234 (B) 6-11009A37 330
thermistor:

RT201(B) 6-83241P01 300 @25°C

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
integrated circuit: (see note 3)
U1, 2 51-80067C02 single op-amplifier
U3 thru 100 — NOT USED
U101 51-83629M06 op-amplifier
U102 thru 200 — NOT USED
U201 (B) 51-80074C02 tone, decoder/oscillator
U202 (B} 51-82609M33 dual op-amplifier

volitage regulator: (see note 3)

VR101 thru 104  48-82256C33 Zener type; 28 V
VR105 thru 200 — NOT USED
VR201 (B) 48-82256C38 Zener type; 9.1V
VibrasponderResonant Reed
Z201 KLN6209A resonant frequency as required
mechanical parts
3-84256M01 SCREW, tapping; 4-10 x 5/16"; 2 used
5-84220B01 GROMMET, 2 used
9-83497F01 RECEPTACLE, female; 8-contact; 3 used
(circuit board edge connector)
9-84910C01 SOCKET, reed (TRN5071A)
64-83858N02 PANEL, screened
notes:

1. Use 8-11017A13 .
2. Use 8-11017B01 .

ordered by Motorola part numbers.

033 uF +5%; 50 V for R2 audio & squelch only.

001 uF = 10%; 50 V for R2 audio & squelch and use 8-
11017A18 .0039 uF +5%; 50 V for R2 “PL".

3. For optimum performance, diodes, transistors, and integrated circuits must be

revisions
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CHANGE LOCATION

ci

OMITTED 21-11015B05: 200 pF




VY2, 380 MY (NOTE3) g Rz pisc INPUT
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PL DISABLE 25 HIsDISABLE; LO-ENABLE oL FILTER I . |
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200-300 MV AMS ADJUST 75K coas 21V I FILTER. Ri2
AT IKHZZ 3KHZ DEV. . I ) J_ o
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parts list

TRN5072A R2 Audio and Squelch with DPL Module PL-7953-C
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

capacitor, fixed: uF +5%; 50 V:
unless otherwise stated

Ct, 2 21-11015B05 220 pF +20%; 100 V

C3 23-11019A27 22 +20%;25 V

C4 — NOT USED

C5 8-11017A17 0.1

Ccé 8-11017801 .001

c7 — NOT USED

c8 8-84637L.36 .082; 100 V

c9 8-11017A18 .0039

Cc10 8-11017A13 .033

C11 23-11019A27 22 +20%; 25V

C12 thru 100 — NOT USED

C10t 8-11017802 0015 +10%

Cc102 23-11019A09 1 +20%

C103 8-11017806 0047

C104 23-11019A09 1 +20%

C105 23-11019A20 10 £20%; 25 V

C106 21-11014B47 82 pF; 100 V

c107 8-11017B06 .0047 +10%

Cc108 8-11017B08 01 £10%

C109 21-11015B05 220 pF +10%; 100 V

c110 8-11017A13 .033

Cct12 23-11019A09 1 +220%

C113 21-11015B05 220 pF £10%; 100 V

Ct14 23-11019A11 2.2 £20%

C115 thru 121 21-11015B05 220 pF +10%; 100 V

C122 thru 300 — NOT USED

C30t 23-84612M20 47 £10%; 25V

C302 8-11017A11 .022

C303 8-11017A16 .068

C304 8-11017A18 .0039

C305 21-11015B05 220 pF £10%; 100 V

C306 — NOT USED

C307 21-11015B05 220 pF *+10%; 100 V

C308 21-11022A55 100 pF

C309 21-11022A37 20 pF

C310 21-11021A21 0047 £10%

C311 21-11015805 220 pF £10%; 100 V

Cc312 23-82783B48 0.68; 35 V

C313 21-11015813 .001 +10%; 100 V

C314 23-84612M18 10 £10%; 25 V

C315 2111015813 001 +10%; 100 V

C316 thru 320 21-11015B05 220 pF +10%; 100 V

C321, 322 23-84612M17 6.8 £10%;25V

Cc323 21-11015B05 220 pF +10%; 100 V

C324, 325 23-11019A16 47 £20%;35V

C326 — NOT USED

C327 21-11021F04 01 +20%

C328 23-84612M19 15 +10%; 25 V

C329 21-11021F04 .01 £20%
diode: (see note)

CR101 thru 108 48-83654H01 silicon

CR109 thru 300 — NOT USED

CR301 48-83654H02 silicon

CR302, 303 48-84616A01 hot carrier

CR304, 305, 306  48-83654H01 silicon
connector, receptacle:

J301 9-82071K01 female; 12-contact (DPL plug)
jumper:

Ju2 42-11060A01 0 ohms

JU3 thru 100 — NOT USED

JuU101, 102 42-11060A01 0 ochms

JU103 thru 300 — NOT USED

Ju3o1, 302 42-11060A01 0 ohms
transistor: (see note)

Q1 48-869660 FET, p-channel; type M9660

Q2 thru 100 - NOT USED

Q101, 102 48-869642 NPN; type M9642

Q103 48-869643 PNP; type M9643

Q104 thru 108 48-869642 NPN; type M9642

Q109 48-8869648 NPN; type M9648

Q110 thru 300 — NOT USED

Q301 48-869642 NPN; type M9642

Q302, 303 48-869643 PNP; type M9643

Q304 48-869653 FET, N-channel; type M9653

Q305 48-869642 NPN; type M9642

Q306 48-869643 PNP; type M9643

Q307 48-869648 NPN; type M9648
resistor, fixed: +5%; 1/4 W:
unless otherwise stated

R1, 2 6-11009E89 47k

R3 18-82374N02 variable; 100k

R4 6-11009E61 3.3k

RS, 6 6-11009E97 100k

R7 18-82374N01 variable; 25k

R8, 9 6-11009E73 10k

R10 6-11009A97 100k

R11 6-11009£69 6.8k

R12 6-11009F 14 470k

R13 6-11009E61 3.3k

R14 6-11009E49 1k

R15, 16 6-11009E97 100k

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
R17 thru 100 — NOT USED
R101 6-11009£83 27k
R102 6-11009€E73 10k
R103 6-11009E99 120k
R104 6-11009A65 4.7k
R105 18-83083G 16 variable; 25k
R106 6-11009€75 12k
R107 6-11009E97 100k
R108 6-11009E41 470
R109 6-11009E53 1.5k
R110 6-11009€91 56k
R111 6-11009F06 220k
R112 6-11009€E73 10k
R113 6-11009F02 150k
R114 6-11009E75 12k
R115 6-11009A61 3.3k
R116, 117 6-11009E33 220
R118 6-11009E61 3.3k
R119 6-11009E45 680
R120 6-11009F02 150k
R121 6-11009E69 6.8k
R122 6-11009E73 10k
R123 6-11009F06 220k
R124 6-11009F20 820k
R125 6-11009€77 15k
R126 6-11009E73 10k
R127 6-11009E53 1.5k
R128 6-11009E59 2.7k
R129 6-11009E65 4.7k
R130 6-11009A73 10k
R131 6-11009B04 180k
R132 6-11009E61 3.3k
R133, 134 6-11009€£73 10k
R135 6-11009A53 1.5k
R136 6-11009A73 10k
R137 6-11009E73 10k
R138 6-11009A65 4.7k
R139 6-11009A73 10k
R140 6-11009E73 10k
R141 6-11009E77 15k
R142 6-11009E85 33k
R143 6-11009€91 56k
R144 thru 300 — NOT USED
R301 6-11009E99 120k
R302 6-11009E93 68k
R303, 304, 305 6-10621D64 56.2k +£1%; 1/8 W
R306 6-11009E53 1.5k
R307, 308 6-11009E73 10k
R309 6-11009F08 270k
R310 6-11009E77 15k
R311 6-11009F 14 470k
R312 6-11009F04 180k
R313 6-11009E59 2.7k
R314 6-11009E73 10k
R315 6-11009A83 27k
R316 6-11009E89 47k
R317 6-11009A73 10k
R318 6-11009E95 82k
R319 6-11009F 14 470k
R320 6-11009E99 120k
R321, 322 6-11009E91 56k
R323 6-11009E99 120k
R324 6-11009E95 82k
R325, 326 6-11009€89 47k
R327 6-11009E53 1.5k
R328 6-11009A33 220
R329 6-11009E33 220
R330 6-11009E97 100k
R331 6-11009£43 560
R332 6-11009E49 1k
R333 6-11009E45 680
thermistor:
RT301 6-83241P01 300 @25°C
integrated circuit: (see note)
ut, 2 51-80067C02 single op-amplifier
U3 thru 100 — NOT USED
U101 51-83629M06 op-amplifier
U102 thru 300 — NOT USED
U301 51-80074C01 encoder/decoder
U302 51-83629M01 phase lock toop
U303 51-82142K02 resistor network
U304 51-83629M10 transistor array
voltage regulator:
VR101 thru 104  48-82256C33 Zener type; 26 V
VR105 thru 300 — NOT USED
VR301 48-82256C11 Zener type; 10 V
VR302 48-83696E07 Zener type; 6.2 V
VR303 48-82256C03 Zener type; 4.7 V
crystal: (see note)
Y301 48-82003K01 50 kHz
mechanical parts
3-84256M01 SCREW, tapping; 4-10 x 5/16"; 2 used
5-84220B01 GROMMET, 2 used

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
9-82071K01 PLUG, socket
9-83497F01 RECEPTACLE, female; 8-contact; 3 used
(circuit board edge connector)
64-83858N03 PANEL, screened

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

L] L]
revisions
CHASSISAND _ REF.
SUFFIXNO. SYMBOL CHANGE LOCATION .
ci OMITTED 21-11015805; 200 pF

+10%; 100V
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MOTOROLA INC.

Communications
Sector

TONE PRIVATE-LINE

EN CDDER—DECODER MODULE

MODELS TRNS5073A, 74A, 75A

Model Table

Model Description

TRNS073A Duplex (TARB)
TRN5074A Simplex (TARA)
TRNS075A Simplex (TARB)

1. DESCRIPTION

The TRNS5073A/74A/75A Tone Private-Line (PL)
Encoder-Decoder Modules are plug-in modules de-
signed for use with Motorola base and repeater stations.
All components and circuitry are mounted on a sturdy
circuit card with connecting terminals that mate with the
backplane interconnect board of the station’s rf control
chassis. These modules are used with the following types
of stations: Simplex TaRa and TaRs and Duplex TaRs.

NOTE
TaRa means that the PL encoder-decoder
module employs the same PL code (one
reed used) for transmit and receive. TaRs
means that the PL encoder-decoder mod-
ule employs a different PL code for trans-
mit and receive (two reeds used).

2. FUNCTIONS

Each of these modules encodes and decodes Private-
Line tones. The encoder modulates the transmitter and
delays transmitter turn-off 180 ms to allow transmission
of a turn-off reverse tone burst. The decoder detects a
received PL tone and unsquelches the receiver when the
proper PL tone is received. In addition, PL tone filter-
ing is provided so that the PL tone is not heard in nor-
mal received audio.

3. FUNCTIONAL OPERATION

Refer to the functional block and schematic diagrams
attached to this instruction section.

3.1 SIMPLEX TaRa AND TaRs PL MODULES

The TaRa PL module incorporates one integrated cir-
cuit (U1) and one resonant reed (Z1) for both encoding
and decoding purposes. Similarly, the TaRe PL module
also incorporates one integrated circuit (U1), but uses
two resonant reeds (Z1 and Z2) which allows the user to
receive on one PL code and transmit on a different PL
code. Other than these differences both modules func-
tion identically.

In the decode (receive) mode, received audio enters the
PL module at the R1 DISC INPUT (pin 17), and is
routed through an active low pass filter (Q1 and Q2)
before being applied to the input of the tone decoder-
encoder IC U1-8. When the proper PL tone is decoded,
Ul produces a square wave at the decode output (pin 13)
of Ul, unloaded. The square wave is detected by detec-
tor switch circuitry (Q4 and QS5), which then enables PL
INDICATOR output switch (Q6).

In the encode (transmit) mode, UI (or U101) drives the
PL reed primary. The code output at Ul-3, which is
sinusodial is sampled by AGC circuitry which controls
the amount of drive to the primary of the PL reed. By
controlling the drive amount to the PL reed, a constant
output voltage is present at PL CODE OUT, pin 21.

At the end of a transmission, the loss of KEYED A +
triggers delayed keyed A+ timing circuit U2. U2 now
provides delayed keyed A + for 180 ms, and enables the
phase shifter network so that a reverse burst (a phase
shifted version of the PL tone) can be transmitted. Re-
verse burst causes the on-channel PL receivers to
squelch rapidly.

PL filter circuitry is utilized to remove (attenuate) PL
tones from the received audio. The received audio is fil-
tered, first by a high pass filter, and then by a notch
filter. Gyrator circuits are used to provide high “Q” in-
ductance, without employing inductors.
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3.2 DUPLEX TaRs PL MODULE

This module is essentially the same as the simplex ver-
sions, except that it permits the user to decode (receive)
and encode (transmit) simultaneously. In addition, the
encode and decode codes may be different. This is ac-
complished by using two PL reeds, and two integrated
circuits Ul and U101. In this configuration, one reed
and one IC are dedicated for decoding purposes, while
the other reed and IC are dedicated for encoding pur-
poses.

4. DECODER CIRCUIT DESCRIPTION

NOTE
The decoder portion of IC Ul generates a
high at the PL INDICATOR output (pin
5) when a proper PL tone is detected.

4.1 LOW PASS FILTER

The 5-pole low pass filter attenuates high frequency
noise above 192.8 Hz from the audio spectrum. This
provides the balance of the decoder circuitry additional
falsing and blocking immunity.

4.2 DECODER AND REED

The filtered PL tone is applied to the decoder tone input
(U1-8) where it is amplified and limited. The PL tone is
then fed to the decoding reed (Z1 for TaRa and Z2 for
TaRe on Duplex applications), pins 2 and 3. If the PL
tone is of the proper frequency, it will cause the reed to
resonate. The reed secondary (pins 1 and 4) reacts to the
sympathetic vibration and returns the PL tone to the
decoder reed secondary input U1-11. The decoder now
amplifies and limits the PL tone again, and provides an
output at Ul-13, Decode Output.

NOTE
If no PL tone is detected, the output of
U1-13 is high.

4.3 DETECTOR SWITCH

When an output is present (indicating a proper PL tone
detection) at the decode output of Ul (pin 13), it is
waveshaped by capacitor C14 into a sawtooth waveform
at a level of approximately 0.8 V p-p. If a high (no de-
tect) is present at U1-13, the level of this same waveform
is constant, approximately 2.2 V. The balance of the de-
tector switch circuitry inverts, filters, and amplifies the
sawtooth waveform (or high) to produce a true logic
level at the PL INDICATOR output at pin 5 of the PL
module.

4.4 NOISE GATE

Noise Gate Q3, allows a small amount of high freg-
uency noise (with 1-pole of low pass filtering) to be fed
to the decoder input, U1-8 when the PL INDICATOR
output at pin 5 of the PL module is low. This tends to
minimize noise falsing of the decoder. When the PL IN-
DICATOR output is high, the high frequency noise sam-
ple is shunted to ground. This allows the PL module to
be more sensitive once it receives a signal, and helps to
prevent decoder dropout during brief signal fades.

5. ENCODER CIRCUIT DESCRIPTION

NOTE
The encoder portion of Ul (for TaRa or
TaRs applications) or U101 (for Duplex
applications), generates a PL tone of the
same frequency as that of the resonant PL
reed, and produces a PL CODE output at
pin 21 of the PL module.

5.1 PL ENCODE SWITCH

The PL Encode Switch (Q8) is normally on unless one
of the following conditions exist:

® Keyed A+ (pin 13) or Delayed Keyed A+ (pin 7) is
low,
¢ PL Tone Inhibit (pin 14) is low.

When Q8 is on, the collector of Q9 is high (8.4 V).

5.2 ENCODER AND REED

When the PL Encode Switch is on, Ul-16 (Encode En-
able) and Ul-14 goes high enabling the encoder, which
in turn drives encode reed Z1. Encode reed Z1 now vi-
brates at its own resonant frequency, and Ul then pro-
duces a sine wave of the proper frequency at its output
(Code Out), Ul-3. The code output is fed back to ZlI,
via Q7 (which controls the drive to Z1) providing an au-
tomatic gain control which keeps the encoder output
constant.

5.3 DELAYED KEYED A + TIMING CIRCUIT

When keyed A + (module pin 13) goes low after being
high, U2-3 goes high for 180 ms. The high output of U2-
3 causes pin 7 of the PL module to be high for the same
time period, producing delayed keyed A + . When keyed
A + goes low, U2-6, 7 (which were low) go high at a rate
determined by the RC time constant of R31 and C33.
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When the voltage at U2-6, 7 is at the same level as the
voltage at U2-5, delayed keyed A + ceases.

5.4 AMPLIFIER AND REVERSE BURST PHASE
SHIFTER

When keyed A + is high, Q11 and Q12 are off. The Q13
amplifier circuitry amplifies the PL code output from
U1-3 (or U101-3) of the encoder. When keyed A + goes
low, delayed keyed A + goes high and turns on QI11 and
Q12 which then change the phase of the PL code output
(at pin 21 of the module) approximately 240° resulting
in an amplified PL reverse burst.

11-1-85

5.5 8.4 VREGULATOR

This circuit provides a constant 8.4 V dc to various

points in the PL encode switch circuitry.

5.6 PL FILTER

The PL filter provides PL tone filtering of receiver de-
tected audio. The filter consists of a 3-pole high pass
filter and a 1-pole notch filter. The PL filter incorpo-
rates capacitors and gyrator (an active, high “Q” induc-
tance) circuits to provide attenuation of PL frequencies
from 67 to 192.8 Hz.

(Page 4 is blank)
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TONE PRIVATE-LINE ENCODER-DECODER MODULES parts list

MODELS TRN5073A, 74A, 75A legend
reference symbol suffix application
no suffix s REFERENCE  MOTOROLA REFERENCE  MOTOROLA
B TRN5074A SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
C TRNS075A Q6 48-869467 PhP; type M9467 voltage regulator: (see note
A+ SIMPLEX PL MODULES Q7,8 48-869642 NFSN; type M9642 VR1 48-83696E07 Zene?typeg; 62V ( )
A+ 12>— REG 8.4VDC 12223332 5122;,’ This parts list covers 3 models of the PL Encoder-Decoder Modules. Where differ- Q9 48-869643 PMIP; type M9643 VR2 48-82256C38 Zener type; 9.1 V
Q10 ences exist, a letter code is added to the reference symbol to indicate the applicable 8}2 ::fu ;go 48-869642 xﬁ‘-'N; type M9642 21 KLN6209A Vibrasponder Resonant Reed
EXCITER unit. ru — DT USED i
aupio Low 20 Q201,202 (C)  48-869642 NFN; type M9642 28,9 KL 16209 s a:;::?::: :er Resonant Reed
TRN5073A PL Encoder-Decoder (Duplex TARB) Module
GND 1> AGC TRN5074A PL Encoder-Decoder ESirT’:plex TARA) Module ressistor, fixed: +5%; 1/4 W: 3-84256M01 SCREW, tapping; 4-10 x 5/16”; 2 used
= CIRCUITRY . L ) ] B . TRN5075A PL Encoder-Decoder (Simplex TARB) Module PL-7974-A urnless otherwise stated 5-84220801 GROMMET; 2 used
Wik e 22 e 150 BT RECEFACLL, lomae soonat 3 ued
SYMBOL PART NO. DESCRIPTION R4 5 6.11009A97 16 €dg
. 0k 9-84910C01 SOCKET, reed; 2 used (TRN5073A, 75A)
h capacitor, fixed: uF +10%; 50 V: R6 6-11009A89 471 64-82865N01 PANEL, front
N EN&L)DE CODE AMPLIFIER AND c1,2 23-11019A20 :ngiszsoc;g:?;v{,se stated :g g”gggﬁ% 13:2‘( gote:dFordogtir&uT pe|rforn1tance,t:1iodes‘ transistors, and integrated circuits must
KEYED A+ 1371 cwiTcH *lGENERATORL _{ ! REVERSE BURST 21 PLTONE c3.4 811017808 01 R9 6-11009A71 8.2k ¢ ordered by Motorola part numbers.
08,05 PL DEROBER PHASE SHIFTER GND cs 811017802 0015 R10 6-11009A55 118K
7 REED U1 a1z, 12 Q13 c6 21-11015B05 220 pF; 100 V R11 6-11009A63 3.9k
NOT USED c7 811017816 .068 R12 6-11009A97 1010k
== c8 811017809 015 R13 6-11009A81 22
‘TP | KEYED A- c9 21-11015B05 220 pF; 100 V R14 6-11009A57 2.k
1 1 |REED ' c10 23-11019A20 10 £20%; 25 V R15 6-11009A61 3.3k
DELAYED : | DELAYED ci 811017808 01 R16 6-11009A49 1k
KEYED A+ 7 KEYED A+ NOT USED c12 8-11017801 001 R17 6-11009A67 5.5k
TIMER : i C13 21-11015B05 220 pF; 100 V R18 6-11009A73 10
i | PL INDICATE ci4 23-84612M09 1 R19 6-11009A53 1.5k
e | 5etn | | a7 Siovaer Y Rzt 611000885 1k
_ - . - 5k
KEVEDA- 3 ONLY ShITCH : DETECTOR - NOT USED cis 2111015805 220 pF; 100 V R22 6-11009A57 20k
————— - - L | SWITCH 5 PLIND c19 23-11019A09 1 R23 6-11009A46 750
’ | S, - Qe DEL AYED KEYED A+ Cc20 8-11017B06 0047 R24 6-11009A41 4719
RIDISC 175 LOW PaSS ’ c21 23-11019A20 10 +20%; 25 V R25 6-11009A33 23
INPUT idics v NOT USED c22 811017817 0.1 R26 6-11009A81 223
: NOISE c23 21-11015B05 220 pF; 100 V R27 6-11009A85 381k
GATE c24 23-11019A20 10 £20%; 25 V R28 6-11009A73 10
o NOT USED c25 21-11015B05 220 pF; 100 V R29 6-11009A53 1.5k
R1AUDIO PLFILTER R1AUDIO C286, 27 811017806 0047 R30 6-11009A73 101K
PLFILTER 15 ) —{19 PL FILTER 9.6V OC C28, 29, 30 21-11015B05 220 pF; 100 V R31 6-10621E60 5419k +1%; 1/8 W
INPUT I OuTPUT c31 23-11019A09 1 R32 6-10621B94 1k £1%; 118 W
c32 811017808 01 R33 6-10621C25 20350 +1%; 118 W
GND 22777 NOT USED ©33 8-84637L15 0.27 +5%; 100 V R34 6-11009A89 47y
« BEPS-34855-0 c34 811017808 01 R35 6-11009A77 15k
A+ C35 23-11019A20 10 +£20%; 25 V R36, 37 6-11009A73 10k
A+ M E €36, 37, 38 21-11015B05 220 pF; 100 V R38 6-11009A77 155k
A 12> I [ l- sREGRavDC  DUToEXPLMODU KEYED A+ cag 23.84612M19 15,25V R39 6-11009A93 81k
10 TRN5073A (TARB) C40 23-11019A20 10 +20%; 25 V R40 6-11009A61 3.3k
EXCITER 20 ca1 21-11015B05 220 pF; 100 V R41 6-11009A81 27k
AUDIO LOW XMIT PL INHIBIT c42 23-11019A20 10 £20%, 25 V R42 6-11009A47 820
c43 8-846371.22 0.22; 100 V R43 6-11009A37 330
oNo 1Oy 1 AGC PL FILTER INPUT Cd4 8-11017B17 0.1 R44 6-11009A60 3k
i CIRCUITRY C45 8-84637L15 0.27 +5%; 100V R45 6-11009A81 22k
XMITPL 14 oND c46 21-11015B05 220 pF; 100 V R46 6-11009A67 5.6k
INHIBIT C47, 48 8-84637L15 0.27 +5%; 100 V R47 6-11009A89 47k
c49 21-11015B05 220 pF; 100 V R48 6-11009A73 1GIK
R1 DISC INPUT C50, 51 23-11019A20 10 £20%; 25 V R49 6-11009A67 5.5k
enooe AWPLIFIER AND Cs PL11015805 220 pF Ro1 S11000A71 B0
CODE = y , 21-11015805 p 11 1 2k
KEYED A+ 13> PG GEnERaTOR[ | HEVERSERURST < 21 PLTONE oNo c54 811017A09 015 £5% R52 6-11009A44 620
' U101 Q11,012,013 c55 8-11017A11 022 5% R53, 54 6-11009A61 3.3k
b PL FILTER OUTPUT C56 23-11019A46 100 +20%; 25 V R55 6-11009A99 1210k
—" 72 | o I C57 8-84637.36 082 £5%; 100 V R56 6-11009A81 22
DELAYED ; DELAYED EXCITER LO-GND c58 21-11015805 220 pF; 100 V R57 6-11009A57 2.0k
KEYED KEYED A+ C59 8-11017A17 0.1 R58 6-11009A77 155k
At C60 23-11019A46 100 +20%; 25 V R59 6-11009A55 1.8k
TIMER PL TONE oOuT co1 8-84637L36 082 %5%; 100 V R60, 61 6-10621C91 100K +1%; 118W
DECODER c62 21-11015B05 220 pF; 100 V R62 6-11009A69 6.8k
N L GND c63 8-11017B08 01 uF R63, 64 6-10621C79 7.5k +1%; 118 W
23 C64 thru 100 — NOT USED R65 6-10621D09 15k £1%; 118 W
NOT USED C101, 102 (A) 23-11019A20 10 £20%; 25 V R66 6-11009A93 683k
Tow C103 (A) 811017817 0.1 R67, 68 6-10621C91 10k £1%; 118 W
PASS T T DETECTOR C104 (A) 21-11015B05 220 pF; 100 V R69 6-11009A69 6.8k
17 ) FILTER SWITCH < 5 PLINDICATOR NOT USED C105 (A) 8-11017B06 .0047 R70, 71 6-10621C79 7.5k +1%;1/8 W
INPUT Q1, Q2 Q6 : ' C106, 107 (A) 21-11015B05 220 pF; 100 V R72 6-10621D18 18,7k +1%; 1/8 W
NOISE C108 (A) 23-11019A09 1 R73 thru 100 - N(OT USED
GATE |e €109 (A) 8-11017B06 0047 R101 (A) 6-11009A97 100k
a3 R1AUDIO C110 (A) 23-11019A20 10 £20%; 25 V R102 (A) 6-11009A43 5650
R1AUDIO PL FILTER 9 PLFILTER C111 (A) 811017806 0047 R103 (A) 6-11009A81 2k
pLAILTER 1> u3 QUTPUT C112 thru 200  — NOT USED R104 (A) 6-11009A57 2.2k
] ' oers oo TS emR EmER AR B
= = - - — s - pr; - ”
GND 22 - & COMPONENT SIDE PLATING CUT % = SOLDER SIDE JUMPER WIRE gg-gggg_ﬁ;ﬁ;g R107 thru 200 _ N(OT USED
OL-DEPS-41754-0 diode: (see note) R201 (C} 6-11009A77 15k
+ BEPS-34866—0 SHOWN FROM SOLDER SIDE CR1 thru 8 48-83654H01 silicon R202 (C) 6-11009A73 160K
. CR9 thru 200 — NOT USED R203 (C) 6-11009A57 2.2k
Functional Block Diagrams, Circuit Board Detail CR201 (©) 48-83654H01  silicon e o S oany prily
and Parts List 260 1211080801 E)umhpen R206 (C) 6-11009A85 33k
) s - ohms
Motorola No. PEPS-34857-B JU3 (B) 42-11060A01 0 ohms thermistor:
(Sheet 1 of 2) JU4 (A, B) 42-11060A01 0 ohms RT1 6-83241P01 300 @ 25°C
JUS (A) 42-11060A01 0 ohms
11/1/85- UP JU6, 7 (B, C) 42-11060A01 0 ohms imtegrated circuit: (see note)
Jus 42-11060A01 0 ohms U1 51-80074C02 Pt driver & level detector
U2 51-84371K65 monolithic timer
transistor: (see note) u3 51-83629M06 oip-amplifier
Q1,2 48-134674 NPN; type M54 U4 thru 100 NIOT USED

Q3,4,5 48-869642 NPN; type M9642 U101 (A) 51-80074C02 Pi_ driver & level detector




TONE PRIVATE-LINE ENCODER-DECODER MODULES
MODELS TRNS5073A, 74A, 75A

oteep NOISE GATE
3 N0 OVOC
(32 cr2 Rt D ovoC
G2 L 3t 2T OVaC DET 0.7v0C ) Ri3
T 0.001 38K 25K
03 Ri4
A+
LOW PASS FILTER as L Mossz 8 DETE: OUTPUT SWITCH
ct Qi = 'CTOR
RI DISC . . . R3 R4 RS _33voC M54 R8 27voc Q2 s
INPUT o 120K 100K | 100K T 16K Y M54 L e Ri8 Lo
- Tce (27voc RC9 T oK _L T
R2  TC3 ca C5 | 230 Lce  Tazoer |22v0C o.ot " w027 voc O xGT, [P | qe
isok |09 g |ooois| FF R? c? 0.015 NO (3.5 vDC OET 135v0Cc _RIT M9467 R19
R ot PIN #1 RIS, oeT128voc ND13.5V0C S 5 PL INDICATOR
It N e Q5 56K .
150K 4 100K opes = RO 5 Ut 33n DET 12.8v0C ND_OVDC 15K wo ovoc
= + c2 = R6 8.2k ci0 8 vee M9642 DET 13.5v0C DET 6.6V0C
L - e mp22V
l 0 47K .’é’ TONE IN " g.ev c)cs
= < v .
R0 OET e per a4 220PF | ND1.SVOC
1.8k M9&42 DET 2.6vDC
Fe——t——— 1 RES | R 2| yes DECODE | 13 ) r'2
! Lo (UL 100K OuTPUT ,J_ —Qt)
| +] 1OUF | cia Ri6
L T s 1K
r.ovoc 74y rec AMPLIFIER |4 . = b =
ouUTPUT 200PF
TARB AND DUPLEX cza R24
e | 5 . . 4 | ReED 18K tLocgy
] i i SECONDARY R20 10
ce | h REED DRIVE 10 ces c2e us 22K r22
) | [z | T 2z0pr  To.0047 M7402 Lcie 22K
- | | " 2 fuceo o =,
' i
TARB ONLY | T DECODING | T . 470 Lczr PRIMARY  AMPLIFIER M osz/oc
REED Jut 2 INPUT
—_———n | ¢ (NOTE 2) Too047 TX34V0C "
I z2 | W8 = % c20 REC5SVOC 30 R27
A+ | mon-:3)| 4 3 ] EDRT' - . 60047 = 33K
L — —|— — R25 6 | reeo GND = AMPLIFIER AND REVERSE BURST
s Q201 | Lo 220 I L PHASE SHIFTER NOTES:
Lece ’
e cR201 R202 M9642 [ l Tze0er T 2z0eF 1. Unless otherwise indicated, resistors are in ohms, and capacitors are in micro-
REC 13.5v0C | + R26 s 3 REG .
KEYEDA- 3 1 ‘ v ' " ous LIMITER cobE R45 84 At farads.
10k inzoa J‘C201 | I 22K ouTPUT out ‘L 22K 3 Rs? (NOTE 4)
22K 1
' + Tzeoer = l = T5%8er s ENCOOE Z'SVP'PIKU\ oy caa Re4 REG 2.2 VNT wve-p 2. Jumper wire JUS normally in. Out when using 67 Hz reed.
= ] enasLe =64 : RES |
L—- —_———— e B OEEbOC NS | R 6 R46 ._[;;—— RSS 3. For simplex TARA systems, Z1 encodes and decodes. For simplex TARB and
1 i 56K [ 18K duplex systems, Z1 encodes and Z2 decodes.
: TX8.4voC | rss % cst )
LTI Sasd *cas RS3 maavoc  § ook 23voc 21 PL CODE OUT )
(NOTE3) 1 U6 + 0.27 33K pecs.avoc * . Amplitude is 1 V p-p when PL module Is connected to exciter.
A — 7 10 4 p p-p
3 4 TX8.4VDC ko L2v0e (4> Q13 cs2
-—-————r—— s o R81.4 V¢ 4 R\ Jumper Table
s DUPLEX ONLY Ree _ RA7T | recadvoc A Q2 027 mM9642 0.0047
REG ,_RIO! 12 ‘ 84 <—*;;K———@ M9642 Rse orvoe Simplex Duplex
| oK 1 s X84 o & cas : TARA TARB TARB
A+ c4e ’;gca-;“’gg,, 220PF Jut IN IN ouTt
ciQz - 4V0C
1y i o Ju2 IN IN out
it 220PF ouT
I = c";c; c104 -]-C‘°5 vrar i ‘%‘t‘s g.s’z'x 235 jﬂf :S 83}' IN
Ton Lzeopr To.ocoe? mM7402 4 g CR8 cas JUS ouT ouT IN
| " mioe 1 raoioyee 327 JUe IN IN out
02 2 R104 +Lcwo e oM o R59 IN ouT
' 560 l 22x RI0S [¢] : M9642 1.8K Jur IN
cit 1
Tooo047 secios | 8108 l ‘g Jus NOTE 2
l 6 o ¢ = TX OVOC
= cas | FEO.7VOC
PL ENCODE 7 | c108 52| recovoc
xc39 2
REG ES = C108 OPF
R SWITCH a3 M R39 RI03 o 0.0047 I o v
RES R38 68K  {R40 9 R4S
' e > 2 Leo 1 | =]
= = .
Mo i +C38 T SR 3 R50 =
RY? ¢37 §cre | 220pF | 1614 3 Tarx Tx 12.5v0
REG 7X 6.8 VOC 3t R4t RBI1.2VOC
84 REC 0.7VDC. R 10K 220PF 27k | crR2 BorLavoc DELAYED
! b R42 l \y ’ KEYED A+
NoRMAL TX 84 voc 3733 M9642 LRSS &0 | R29
pL TONE BiT TX O.3v0c 15K o . i e — ] gg#eg? 1.5K
18 - 3 TX 6.2V0C ! A + =
Zope | FEC 0400 Q9 e TIMING CIRCUIT
+] cas VR! M9643 |
© 6.2v
= - CR¢ +
A+ 1 ;
NOTCH FILTER ;
Y USA AND U3B CONSTITUTE A GYRATOR (A 10k ¥cR3
RE9 SIMULATED INDUCTANCE). THIS CIRCUIT
KEYED A+13 ! 6.8K RESONATES WITH C59 TO FORM A NOTCH
' FILTER.
R28 ] c3
10K HIGH PASS FILTER R68 ;
= U3C AND USD CONSTITUTE A GYRATOR (A iy '
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ar g, B9V M9642 | res < v R 4 2 689
I P 75K srv ot
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oND ¢ 330 VOC T 220PF e U RE5
R60 .
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L 10K -
T S ji: cao i | Less | Schematic Dzag;gtgs 148578
EXCITER AUDIO LO 20 >—~—% = = R84 T %2 0.022 Motorola No. - -
- s/v s
cs . 13 N2 RCVR 1 AUDIO (Sheet 2 of 2)
RCVR { AUDIO 1 PL FILTER
PL FILTER 15 3 Lal4 13, sw 9 outeuT 11/1/85- UP
INPUT 0018 1 ces R Re6
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MOTOROLA INC.

Communications
Sector

DIGITAL-PRIVATE LINE

ENCODER-DECODER MODULES

Model Table

Model Description
TRNSO76A Duplex TARB
TRNSO77A Simplex TARA
TRNSO78A Simplex TARB

1. GENERAL

1.1 PHYSICAL DESCRIPTION

The TRNS076A, 77A, 78A Digital Private-Line (DPL)
Encoder-Decoder Modules are plug-in modules de-
signed for use with Motorola base and repeater stations.
All components and cirucitry are mounted on a sturdy
circuit card with connecting terminals that mate with the
backplane interconnect board of the station rf-control
chassis.

1.2 FUNCTIONAL DESCRIPTION

Each of these modules can encode and decode subaudi-
ble Digital Private-Line codes. The encoder modulates
the transmitter, and when the PTT signal is removed,
the circuitry delays transmitter turn-off by approxi-
mately 180 ms to allow transmission of a receiver turn-
off code. The decoder detects a received DPL code, and
unmutes the receiver when the proper code is received.

2. DESCRIPTION OF OPERATION

Refer to the functional block and schematic diagrams
attached to this instruction section.

2.1 SIMPLEX TaRa AND TaRe DPL MODULES
2.1.1 General

The TRN5077A Simplex TaRa Module incorporates one
integrated circuit (U1) and one code plug (connected to
J1) for both encoding and decoding. The TRNS5078A
Simple TaRs Module also incorporates U1, but uses two
code plugs (J250 and J251). The code plug designated
J250 is used for the transmit code, and the code plug
designated J251 is used for the receive code.

2.1.2 Decode Mode

In the decode (receive) mode, receiver audio is applied
to the DPL module at pin 17, R1 DISC INPUT, and is
routed through active low pass filter Q2-Q3, where fre-
quencies above the DPL code range are attenuated. The
output of the low pass filter is applied to phase-lock-
loop data conditioner U2, which squares the shape of
the incoming code word. The output of the data condi-
tioner is routed, via level shifter Q4, to the input of the
decoder circuitry.

The decoder circuit consists of encoder-decoder Ul, a
50 kHz clock (Y1, QS5), and the information stored in
the code plug. When the proper code has been detected,
the decoder provides a logic high at U1-7. This provides
a logic high, via audio enable circuit Q15 & Q16, to pin
5, PL INDICATOR. This signal controls the audio mute
gate on the station R1 audio and squelch module.

The logic high at Ul-7 is also applied to sensitivity
switch U3C, to disable the constant current source of
U3D-U3E. With the constant current source disabled,
the voltage at U2-8 is lowered, causing the sensitivity of
U2 to increase. This provides additional immunity to
audio interference and improved squaring of the incom-
ing code word.

When the incoming (received) signal ceases, the sending
transmitter produces a turn-off code. When the turn-off
code is detected by the decoder, the detected output at
U1-7 switches low. This decreases the sensitivity of the
data conditioner and mutes receiver audio.

2.1.3 Encode Mode

When the station PTT signal is present, KEYED A + is
generated within the station. With KEYED A + high, a
high is generated at the collector of Q6, and is applied to
encoder-decoder U1-9 (XMIT ENABLE). This causes
U1 to switch to the encode mode. Encoder U1 then gen-
erates the transmit DPL code according to information
stored in the code plug. The transmit DPL code signal is
routed through the encoder low pass filter circuit (Q12 &
QI3) to remove audio-frequency harmonics. The output
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of the low pass filter is applied to the exciter via pin 21,
DPL CODE OUT. During transmission, C22 is used in
the circuit to shift the corner frequency of the filter.
During the time when only turn-off code is transmitted,
C22 is out of the circuit in order to unshift the corner
frequency of the filter. When the PTT signal ceases, the
loss of KEYED A + triggers the delayed keyed A + cir-
cuit (Q8, Q9, & Q10). This circuit provides DELAYED
KEYED A+ to the station, via pin 7, for a period of
approximately 180 ms, during which time the encoder
sends the turn-off code to the exciter for transmission.

The transmit DPL code signal is inhibited during trans-
mission (required for proper paging operation) by ap-
plying a low to pin 14, TRANSMIT PL INHIBIT. The
low turns Q14 on, which shunts the junction of R17,
R18, R20, and C20 to ac ground.

2.2 DUPLEX TaRs DPL MODULE

The TRN5076A Duplex TaRs Module is the same as the
simplex versions, except that the module allows the sta-
tion to decode (receive) and encode (transmit) simulta-
neously. This is accomplished by using separate,
dedicated encoder and decoder integrated circuits and
code plugs. In duplex operation, Ul is a decoder only,
and U100 is an encoder only.

3. CIRCUIT DESCRIPTIONS
3.1 DELAYED KEYED A + TIMING CIRCUIT

The delayed keyed A + timing circuit is used to main-
tain transmitter turn-on long enough for the DPL en-
coder to send the turn-off code. This period is
approximately 180 ms.

When pin 13, KEYED A+, goes low at the end of a
transmission (loss of PTT), the negative side of C27 ap-
proaches A +. It should be noted that since the voltage

on C27 eannot change instantaneously, the voltage at
the junction of R53, R54 & CRS5 is increased. When this
voltage is larger than the anode voltage of CRS5, the di-
ode does not conduct. Thus, the collector of Q9 swings
low (approaches ground), the base of Q10 approaches
A+, and the collector of Q10 swings low, which turns
off Q10. Therefore, the delayed keyed A + line switches
low, which causes station transmission to cease.

3.2 TWO-CODE SWITCH CIRCUIT

The two-code switch circuit (Q250 & Q251) on simplex
TaRs models is used to select and enable the proper code
plug for transmit and receive modes. Code plug J250 is
active in the transmit mode, and code plug J251 is active
in the receive mode.

During the receive mode, the collector of keyed A+
switch Q6 is low. This low is inverted by Q250, and is
applied as a high to code plug J250, to disable the trans-
mit code. The high from Q250 is inverted by Q251, and
applied as a low to code plug J251, to enable the receive
code.

During the transmit mode, the collector of keyed A +
switch Q6 is high, which causes the transmit code from
J250 to be enabled (inverted low by Q250), and the re-
ceive code from J251 to be disabled (inverted high by

Q251).

3.3 REGULATOR CIRCUIT

Regulator Q1 provides three regulated dc voltages from
station A+ (13.9 V). These voltages, in addition to
A+, power all circuitry on the DPL board. The regu-
lated voltages are 11.1 V(B+),10.5V(C+),and 6.2V
(D+).
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DIGITAL PRIVATE-LINE ENCODER-DECODER MODULES parts list

reference symbol suffix application

MODELS TRNS5076A, 77A, 78A
SIMPLEX DPL MODULES TRN5077A TA RA(1CODE) No i”"' ?g&%@g’:
at Disc inpUT | LOW PAsS DATA B LEVEL TRN5078A TA RB (2CODE) B TRN5077A
17 FILTER #{ CONDITIONER SHIF TER C TRN5078A
Qz,Q3 uz Q4
This parts list covers 3 models of the DPL Encoder-Decoder Modules. Where differ-
15 GNC ences exist, aletter code is added to the reference symbol to indicate the applicable
3 unit. REFERENCE MOTOROLA
50 KHZ H
= cLock ENCODER e e oND TRNS076A DPL Encoder-Decoder (Duplex TARB) Module SYMBOL PART NO. DESCRIPTION
a5 DECODER . TRN5077A DPL Encoder-Decoder (Simplex TARA) Module R7,8 6-11009A73 10k
ut TRN5078A DPL Encoder-Decoder (Simplex TARB) Module PL-79438 R9 6-11009A59 2.7k
71 TARA ] { R10 6-11009A73 10k
(J250 TARB) REFERENCE MOTOROLA R11 6-11009A83
NOT USED. 27k
o SENSITIVITY SYMBOL PART NO. DESCRIPTION R12 6-11009808 270k
r TWO - CODE ! Stgcc " , capacitor, fixed: uF *5%; 50 V; R13 6-11009A77 15k
! SWITCH [ KEYED A-i unless otherwise stated R14 6-11009A97 100k
I o250 .0251 I RESSTVE : Gt 21-11021F04 01 +20% R15 6-11009804 180k
| : NET. c2 23.84612M20 47 £10%; 25 V R16 6-11009B14 470k
L - S NOT USED. c3 21-11021F04 01 20% R17 6-11009A87 39K
| TRN5078A ONLY . c4 23-84612M19 15 £10%; 25 V R18 6-11009A99 120k
— == = e e = = c5 8-11017A11 022 R19 — NOT USED
CONSTANT C6 8-11017A16 068 R20, 21 6-11009A97 100k
CURRENT | PL INDICATE c7 21-11021F04 01 £20% R22 6-11009A75 12k
s SOURCE c8 8-11017A18 0039 R23 6-11009A77 15k
& CODE_WORD c9 23.84612M18 10 +10%; 25 V R24, 25 6-11009A33 220
i XMIT ENABLE %\3(\;&5 NOT USED c10 23.82783B48 0.68; 35 V R26 6-11009A73 10k
a+ |ReEcuiaTor | 0T U3A,B.0,€E cit, 12 21-11015B13 001 = 10%; 100 V R27 6-11009A89 47k
2 N ——C + B ENCODER OPL CODE OUT c13 21-11022A55 100 pF R28 6-11009A95 82k
a e+ SWITCH LOW PASS 21 DELAYED KEYED A+ Ci14 21-11022A37 20 pF R29 6-11009814 470k
267 FILTER c15 21-11021A21 0047 +10% R30 6-11009A91 56k
' p— Q12,913 c16 23-84612M17 6.8 £10%; 25 V gg; 6-11009A99 120k
L I NOT USED c17 23-11019A16 47 £20%; 35V 6-11009A91 56k
att M cis 23-84612M17 6.8 = 10%; 25 V R33, 34, 35 — NOT USED
c19 — NOT USED R36 6-11009A99 120k
soyfEXCITER b NoT USED c20 811017A14 047 R37 6-11009A95 82k
AUDIO (O —aves ] oE LAYED ; c21 8-11017A13 033 gig t;l:;u 41 — NOT USED
KEYING DELAYED Cc22 8-11017A19 .0056 , 6-11009A89 47k
- KEYED SWITCH KCE[YRELDJ($+ KEYED A+ 7 c23 8-11017A05 0033 R44, 45 — NOT USED
A as Q9, Qi0 9.6V DCy c24 21-11021F04 01 +20% R46 6-11009A49 1k
! . c25 2111015813 001 +10%; 100 V R47 — NOT USED
145 ] XMIT PL INHIBIT C26 23-84612M20 47 +10%; 25V R48 6-11009A53 1.5k
NOT USED cer7 23-84612M18 10 £10%; 25V R49 6-11009A97 100k
BEPS-34858-0 c28 21-11015B13 001 +10%; 100 V R50 6-11009A57 2.2k
c29 — NOT USED R51 6-11009A49 1k
A+ C30 8-11017B06 0047 R52 6-11009A97 100k
‘ c31 23-11019A16 47 £20%; 35V R53 6-11009A83 27k
C32, 33, 34 — NOT USED R54 6-11009A65 4.7k
KEYED A4 C35, 36 21-11015B05 220 pF =10%; 100 V R55 6-11009A75 12k
c37 — NOT USED R56 6-11009A56 2k
C38 thru 54 21-11015B05 220 pF £10%; 100 V RS7 - NOT USED
C55 thru 116 — NOT USED R58 6-11009A53 1.5k
XMIT PL INHIBIT C117 (A) 23-11019A16 47 £20%:; 35V R59 6-11009A57 2.2k
DUPLEX DPL MODULE TRNSO76A TA RB(2 CODES) i C118 thru 130 — NOT USED R60, 61 6-11009A89 47k
LOW PASS DATA C131 (A) 23-11019A16 4.7 £20%; 35V R62 6-11009A82 24k
175}B1DISC INPUT FILTER CONDITIONER LEVEL NOT USED C132 thru 254  — NOT USED R63 6-11009A73 10k
02 Q3 vz SHIFTER €255, 256 (C)  21-11015B05 220 pF +10%; 100 V R4 6-11009A89 47k
| " R65 6-11009A56 2k
j GND diode: (see note) R66 6-11009A45 680
CR1 48-83654H02 silicon R67 6-11009A43 1k
CR2, 3 48-84616A01 hot carrier ggg g-ngggﬁgg 680
PL_INDICATOR CR4,5,6 48-83654H01 silicon - 1.5k
230212 N OECODER 5 Rl DISC INPUT CR7 — NOT USED R70 thru 113 — NOT USED
a5 o Ut CR8, 9 48-83654H01 silicon R114 (A) 6-11009A97 100k
3 CR10 thru 249 — NOT USED R115 thru 249 — NOT USED
7 GND CR250 thru 267  48-83654H01 silicon :gg? 8 g-} }gggﬁgg 10k
w C - 4.7k
= SENSSV:TT'Q'}:” © R252, 253 (C) 6-11009A73 10k
3] uaz U3C NOT USED R254 (C) 6-11009A65 4.7k
N connector, receptacle: R255 - NOT USED
J1 9-82071K01 female; 12-contact (DPL plug) R256 (C) 6-11009A73 10k
CONSTANT EXCITER LO~GND, J2 thru 99 — NOT USED )
CURRENT  SOURCE J100 (A) 9-82071K01 female; 12-contact (DPL plug) . thermistor:
= a ' J101 thru 249 _ NOT USED RTt 6-83241P01 300 @ 25°C
DlseaLE J250, 251 (C) 9-82071K01 female; 12-contact (DPL plu
At S\A?ITC:; DPL CODE Ou T ( ( plug) integrated circuit: (see note)
T U3A,B,D,E jumper: ll::; g} ggg;ga? encoder/decoder
» JU1 thru 4 42-11060A01 0 ohms - 1 phase loop lock
A+ REGULATOR o+ NOT usED JU5 thru 100 -_ NOT USED u3 51-83629M10 transistor array
12 a1 —»c+ PSS JU101, 102 (A)  42-11060A01 0 ohms 5:7""” 46 51.82142K02 NoT tUSEDl .
~ resistor networl
»8+ —®  ENCODER PASS FILTER OPL _CODE OUTL c21 NOT USED transistor: (see note) U48 thru 99 - NOT USED
XMIT ENABLE U100 Q12 ,Q13 Q1 48-869648 NPN; type M9648 U100 (A) 51-80074C01 encoder/decoder
. Q2 48-869642 NPN; type M9642 U101 thry 146 — NOT USED
4100 NOT USED: Q3,4 48-869643 PNP; type M9643 U147 (a) 51-82142K02 resistor network
g : Q5 48-869653 field-effect; M9653
Y RESISTIVE NET. Q6 48-869643 PNP; type M9643 voltage regulator: (see note)
SWITCH 3 U147 SWITCH SWITCH Q7,8 48-869642 NPN; type M9642 ¥:1? :g»gggggg?: ;ener type; 6.02\>l
i j ireui i & Q9, 10 48-869643 PNP; type M9643 - ener type; 1
Functional l_?lock Diagrams, Circuit Board Detail, as,7 g r, aft Qta Q11,12 48-869642 NPN: type M9642 VR12 48-82256C26  Zener type; 3.3 V
and Parts List excireR ) x Q13, 14 48-869643 PNP; type M9643 » )
> < Q15 48-869642 NPN; type M9642 crystal: (see note
Motorola No. PEPS-34860-B 200120006 o oeavens DELAYED Q16 48-869643 PNP. type M9643 v 48-82003K01 Ok
(Sheet 1 of 2) 1aolKEYED KEYING | KEvED A+ KEVED A+] Qi7thru249  — NOT USED mechanical parts
SWITCH CiRCUIT X .
11/1/85- UpP At 8 43, afo Q250,251 (C)  48-869642 NPN; type M3642 3.84256M01 SCREW, tapping; 410 x 5/16; 2 used
—_ : . i ixed: +5%: . 5-84220B01 GROMMET
e T P ivisT e SOL:€R SIDE 40} BO-DEPS—34437—~0 Lﬁ::;g%::}’:\"’v'is;f;{;;é‘ v 9-83497F01 RECEPTACLE, female; 8-contact; 3 used
COMPONIENT SIDE BD-DEPS—34438-0 R1 6-11009A93 68k (circuit board edge connector)
SHOWN FROM SOLDER SIDE R2 6-11009A99 120K 14-861196 INSULATOR, XTAL
: OL-DEPS—-34439 0 R3,4,5 6-10621D64 56.2k +1% 64-83837N01 PANEL, front
R6 6-11009A43 560 note: For optimum performance, diodes, transistors, and integrated circuits must

be ordered by Motorola part numbers.



DIGITAL PRIVATE-LINE ENCODER-DECODER MODULES

MODELS TRNSO076A, 77A, 78A
SWITCH u3B
@ C+ NOTE 2
et 450 MV U3A
'U'Um P-P NOTE 2
¥4 200 Mv N 5
g —5 P-P 2 4 @
—4 2.3V
YY) 32
© ¢ ?o JunnnTy PZP5
N -
N ril — |1 N 2 = 3
2ve P:__V (VY 220PF 220PF —3P-P st e
et ar zvE v | T8, iR ® A
T LOW PASS FILTER . Toor iok ey
-3
R2 Q2 Q3 g a5V
120K M9642 M9643 © Y‘O
R 2 #|®rs  ra  rs &rv [eaev | 7 6
DISC o i . -5V $-—{ERROR REF. z;+
INPUT >
a7 56.2K _L:;.zx 56.2K . 3% VRIZ 3 os R7 3 s ourur 14 U3C SEE NOTE 2 j— .
8 ; "'\"—T > 6 a5
I‘022 .0039 3.3V loka %gggPF vz P > AUDIO ENABLE /50 a7k G |
= = @58 2lin2__paTa __If’ 27 220P) [V
R1 R67 oK L NOTE CONDITIONER L - [ 58V7 % R42 forv ass
sax 438 RIS JHen 3 TIMING SENS _ . R3 L[ CRé . R : . 47K =TV 5 PL INDICATOR
CRY 220PF Juit__du2 te < Q15 &EU/ Qi6 15K
AN Y 9 1 120K 120K 4
= 30040 cR2 * R37 ca4a = MI9642 M9643
R68 >t Cio = R30 R32 82K 220PF —— — ————— — —— C— —— - —
0.68 ca3  [sex  , |56K D+ L D+
6800 = Izzop: cie 4 Y = | DUPLEX
Res CR3 cH = = = o 1 cur
15K o u3p u3E = b ks c+ L o LSy MQIDE
1 T s SENSITIVITY SWITCH T | F&7 SOKHZ-CLOCK T4 | T e ONILY
[ . % 1
s6o0n = ® = :mx Yl_r— M9653 l - 100K
R VAVAYS 7 201 F e | 2 201t = Tp2 |
¥__ 40,4V DETECTED SAMPLE %’Csﬁ
'\ﬂﬂﬂﬂ_‘ 175MV UL —§ PP ® QuUTPUT PULSES
L L c15
3, PP ® cla RI6 271 Iooa7 |
27VR15
U W N 1 o Y e e
— PP 82K 470K &V nnn Ui 20PF | 470K | 180K Ui
<4 P-Py— 3 ENCODER~ DECODER
: = JunnT sy " pata ENCODER- DECODER T @
> CONSTANT —§ PP > N = 100PF 10
CURRENT SOURCE —w cLock |4 44 cLock
= osc N |2 3 osc N
9] xmit cope  OSC OuT |2 2} osc out CODE XMIT | o
i ENABLE SELECT 5 Ju3 Jutot o| xmir cope  SELECT  ENABLE
P Jut02 XMIT CODE LN SYY 5l
—~ R6 £ iy —
e, [535V] TE® 3ok [P | e L° 23 [22 21 |20]18 [+8 |77 16 |15 |13 S Tzz]z [0 |8 |17 16 |15 15
R62 643 = 1 =
M9 Jua = 1
24K Sy R i I
'
& B>
O+ O+
pip Ji (Xt Yo s00 JUMPER TABLE
47K W m— 2 2 P orgaation |, | o | 5 ]
= ! 3| VoK 100K | 2 3 (323
2 ) SIMPLEX
& 3 4] 100K 100K | 4 5 l Lt N | IN | ouT | our
5] ‘00K 100K s Q SIMPLEX
ffﬁ DELAYED KEYED A* s o] 100K K[ ‘ Yane N | N | out| out
e TARA 5 oK Y0OK s DUPLEX  Lout | out | in | 1
AND | [ o 7L k4 % TARS v N
DUPLEX 8| 100K 100K | g .
Ae MODE 4 T | 160K o °
.‘E"n Y 8
s A RS ° to] 00K 100: 0 °
R! P 100K L
At 13 o . . 2.2x ] 40
KEYED 12g 2.2K Q8 RS ’:8%)81 ;:%O%PF Q10 :(12 ——1— var U147 —._..r Hq
RSl M9642 1.5K : M9643 = L2
K [ L2 —_— e =
1(2:;8” B > 1N & 7 DELAYED
= = RE6 ﬁ?ﬁf’/ s e . e} e P L KEYED A+
124v $—ie 680 4250 251
Ar as TARB [ 1 230 cR2ss , Iy
RE5 'gl\?l?‘fE 2 «CR251 cR260 | 5
REGULATOR | 2K 3 | secR252 CR26! 3 l
13.9v _ 05V o, s |aCR253 cR262 | 4
A+ 12 T T a . 5 | ieCR254 CR263 5, | 5 I O] 950 MV
S2%er Ton Rze M9648 3220 6 | ielR25S crzed ) | Wt e
2V 0 o LEGEND: 7 | eCR256 cr2es , | 4 UV :)YP
= = ] TRl I o |_eCR2ST cree6 ,, | g
cR8 - O
3 L 1.01 THEORY NOTE . ;vCsta CR267 o
ot Tty 10 B22 4 ae 0
JCR9 > 8+ PRIMARY SIGNAL FLOW X 21 DPL CODE OUT
10
GND { >————————— +1 " 1"
L Rce
nr"(g;* - i 5 —efpm  SECONDARY SIGNAL FLOW I 12 12
1 4 TWO-CODE
TOP=NO CODE OR NO KEY VOLTAGE SWITCH
BOTTOM=CODE OR KEYED VOLTAGE R253 ENCODER: i OW- PASS FILTER
EXCITER
AUDIO Lo 20— WL ?'129%9;2  Laosa I KoTes
TOP=NO CODE OR NO KEY WAVE FORM M9642 :
10K
1. UNLESS OTHERWISE INDICATED, RESISTORS |N OHMS,
v SUTSUN s0TToM = cove 0r ke YED Wave FORM = CAPACITORS IN MICROF ARADS,
- 2 TRANSISTORS UBAE IN THE CONSTANT CURRENT SOURCE
ARE PART OF ASINGLE I.C.
R49 Z65 3 JUT AND A2 DETERMINE CODE POLARITY, JUT IS USED IN 3 .
;:‘l‘r?uso::; ” > T oox UHF AND VHF APPLICATIONS (LOWSIDE INJECTION., A2 1S Schematic Dlagram
cst USED IN LOW BAND APPLICATIONS (HIGH SIDE INJECTION). M t l N PEPS 34860_3
I} EEPS-34531-A 4. SIMPLEX SINGLE CODE (TARA)} PARTS NUMBERED 1.9 olorola 0. -
220PF ADDITIONAL PARTS FOR SIMPLEX TWO-CODE (TARS) (Sheet 2 Of 2)
y NUMBERED 250-209. ADDITIONAL PARTS FOR DUPLEX
D+ {TARB) NUMBERED 100-150).
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