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DESCRIPTION
The Transmitter/Receiver Board CMN-232A/B

(A801) for the MLSL161/261 Two-way mobile FM radio
provides 60W RF power Transmitter and dual conversion
superheterodyne receiver for operation in the 29.7-42
MHz and 42-50 MHz frequency ranges and mounts in
back of the radio frame assembly as shown in Figure 1 –
Transmitter/Receiver Location.  The CMN-232A operates
in the 29.7-42 MHz frequency range and CMN-232B
operates in the 42-50 MHz frequency range.

CIRCUIT ANALYSIS

TRANSMITTER
The transmitter consists of an exciter circuit, a power

amplifier circuit, a power control circuit, an antenna relay
circuit, a low pass filter, and a transmitter switch circuit
(refer to Figure 2 – Block Diagram).

Exciter

The exciter is a two stage RF amplifier consisting of
an attenuator at the input, amplifier transistors TR101 and
TR102, and a low pass filter on the output.  The
modulated RF signal from the System Control/Frequency
Synthesizer Board is applied to the input of the attenuator
circuit at P101.  The attenuator circuit (R101 through

R103) provides approximately 2 dB attenuation to the RF
signal before it is applied to the base circuit of transistor
TR101 (Injection Amplifier).  The RF input is amplified
to provide 100 milliwatts drive to Pre-Driver transistor
TR1 of the 60 Watt power amplifier circuit.

60 Watt PA

The exciter output is coupled through an attenuator
pad (R1, R2, and R3), impedance matching transformer
T1 and frequency compensator circuit capacitor C2 and
resistor R4 to the base of Pre-Driver transistor TR1.
Inductor L1, resistor R7, and diode CD1 set the bias
voltage for TR1.  Capacitor C3 and resistors R5 and R6
provide negative feedback to improve the stability of
TR1.  Collector voltage on TR1 is controlled by the
Power Control Circuit and is applied through a
decoupling network consisting of capacitors C5, C6, and
C7.

The output of TR1 is coupled to the base of driver
transistor TR2 through impedance matching transformer
T2 and frequency compensator R9 and C55.  Capacitor
C8 provides impedance matching between T2 and the
base of transistor TR2.  Capacitor C9 and resistor R12
provide negative feedback and resistors R10 and R11
improve the stability of TR2.

Collector voltage to driver transistor TR2 is supplied
through a decoupling network consisting of capacitors
C11, C12, C13, and inductor L2.
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Figure 1 – Transmitter/Receiver Location (Bottom View)
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Figure 2 – Block Diagram
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The RF output from TR2 passes through impedance
matching transformer T3 and capacitor C10 (Note: This is
a 50-ohm point and may be used for checking power
levels).  From transformer T3, RF passes through
stabilizing resistor R13 to the input of transformer T4 that
has a 4:1 turn ratio.

The final power amplifier circuit, consisting of
transistors TR3 and TR4 and transformers T4 and T5,
functions as a class-c push-pull power amplifier.
Transformer T4 provides impedance matching and power
splitting to the base circuits of TR3 and TR4.  Capacitors
C14 and C15 provide impedance matching to T4.
Resistors R15 and R16 provide the base loading to TR3
and TR4.  Capacitors C17 and C22 and resistors R14 and
R17 provide negative feedback to improve the stability of
TR3 and TR4.  Transformer T5 provides impedance
matching and power combining from the collector circuits
of TR3 and TR4.  Capacitors C18 and C23 provide
impedance matching from the collector circuits.

Operating voltage for the power amplifier is supplied
from the DC input through T5 and decoupling network
consisting of capacitors C24, C25, C26, and inductor L3.

The output of the power amplifier passes through T5
to the low-pass filter network (LPF) consisting of
capacitors C27, C28, C29, and inductor L5.  (Note: This
is a 50-ohm point and may be used for checking power
levels.)  The RF power passes through 50-ohm
microstrips Z2 and Z3, directional coupler T6 and
associated components, and transmit/receive relay K1 to
the low-pass filter.

Antenna Relay

Antenna relay K1 is controlled by the delayed PTT
(DPTT) output of the System Control/Synthesizer Board
through J501.  When the DPTT output goes low, antenna
relay K1 picks up and couples the PA output through the
low-pass filter to the antenna connector J1.

Automatic Power Control

The Automatic Power Control (APC) circuit protects
the transmitter PA from damage due to excessive output
power, reflected power or temperature by providing
closed-loop RF power leveling and power turndown when
it senses high VSWR load conditions.  The output power
control circuit allows the RF output power to be set at the
rated output by POWER ADJ control RV1.

The APC circuitry consists of 9-volt switch
/TRANSMIT ENABLE transistor TR103, power detect
diode CD3, Thermal Detect transistor TR5, DC Amplifier
IC1, DC Driver transistor TR7, and DC Pass transistor
TR6.

Transistors TR6 and TR7, and IC1 serve as DC
Amplifiers to supply voltage to the collector of TR1.  The
setting of variable resistor RV1 determines the voltage
supplied to IC1-6.  As the detected RF power increases,
the voltage to IC1-6 increases, causing IC1 to pull current
away from the base of TR7.  This cuts back the drive to
TR6 and, in turn, to TR7, which reduces voltage to the
collector of TR1, decreasing the RF power output.

RF power is sensed by directional coupler T6 and its
associated components.  Forward power is sensed by
diode CD3 and reflected power is sensed by diode CD2.
Forward power is determined by the setting of RV1.
Resistors R28 and R29 set the level of reflected RF power
at which the control circuit reduces the RF output.

Thermal protection is provided by “posistor” R25
(PTH487A01BE222TS) and its associated components.
A “posistor” is a thermistor-type device with a positive
temperature coefficient.  Posistor R25 is thermally
connected to the body of power transistor TR4.  As the
temperature of TR4 increases above 90°C, the resistance
of R25 increases and TR5 turns on.  This lowers the
voltage of IC1-5, which lowers the voltage at the collector
of TR1, reducing the power output.

RECEIVER
A regulated 9.0 volts is provided to operate all

receiver stages except the audio PA IC, which operates
from the switched A+ (13.6 volts) supply.

The receiver has intermediate frequencies of 20.8
MHz and 455 kHz.  Adjacent channel selectivity is
obtained by using two band-pass filters: a 20.8 MHz
crystal filter and a 455 kHz ceramic filter.

All of the receiver circuitry except the synthesizer
and audio pre-amp is mounted on the
Transmitter/Receiver board (refer to Figure 3 – Block
Diagram).  The receiver consists of:

•  A Front End and First Mixer

•  A 20.8 MHz First IF, a 455 kHz Second IF, and
a FM Detector

•  An Audio PA

•  A Squelch Circuit

DO NOT operate the transmitter at levels higher than
rated output.  Operating at higher than rated output
will shorten the life of the RF power transistors.

CAUTION
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Receiver Front End

An RF signal from the antenna is coupled through the
low-pass filter, ANTENNA SWITCH relay K1, and the
RF band-pass filter to the input of RF amplifier TR401.
The output of TR401 is coupled through RF low-pass
filter to the input of first mixer CD451.  Front end
selectivity is provided by the RF band-pass filters.

Receiver Injection

The receiver RF injection frequency (50.5 MHz to
62.8 MHz/62.8 MHz to 70.8 MHz) from the synthesizer
VCO is routed through RX/EX INJECTION connector
P101 and applied to the first mixer CD451 via a low-pass
filter.  The input level at P101 will be between +1 dBm
and +7 dBm.

First Mixer

The first mixer (CD451, T451, and T452) is a
double-balanced diode mixer that converts an RF signal in
the 29.7 MHz to 50 MHz frequency range to the first IF
frequency of 20.8 MHz.  In this mixer stage, RF from the
receiver front end RF filter is applied to an input of the
mixer.  Injection voltage from the Synthesizer VCO is
applied to another input of the mixer.  The 20.8 MHz
mixer first IF output signal is coupled from the output of
the mixer through an impedance matching network
(TR501 and L501) to a 4-pole crystal filter consisting of
FL501-1 and FL501-2.

First IF

The highly-selective crystal filters FL501-1 and
FL501-2 provide the first portion of the receiver’s IF
selectivity.  The output to the filters is coupled through an
impedance matching network consisting of inductor
L505, capacitors C509 and C510, to the first IF amplifier
transistor TR502.  The amplifier provides approximately
20 dB of IF gain.  The output of TR502 is coupled
through impedance matching network inductor L510 to 2-
pole crystal filter FL502 then coupled through impedance
matching network inductor L512 to the input of second
mixer IC502.  The diode package CD501 provides
limiting for the 20.8 MHz IF signal to prevent high level
overload of IC502.

Second Mixer, Second IF, and FM Detector

IC module IC502 and associated circuitry provides
the second oscillator, second mixer, second IF amplifier,
and FM detector circuit.  The 20.8 MHz IF input is
applied to Pin 18 of IC502 and mixed with a 20.345 MHz
frequency supplied by crystal oscillator X501.  The output
of the second mixer is coupled to 6-pole ceramic filter
FL512, which provides the 455 kHz selectivity.  The
output of the 455 kHz ceramic filter is re-applied to

IC502-5.  The second IF signal is amplified and limited.
Inductor L513 shifts the signal by 90° and applies it to the
internal FM detector circuit.  The FM detector compares
the shifted IF signal to the internal IF signal to recover the
audio modulation.  The audio output of IC502 is applied
to the System Control/Frequency Synthesizer Board
(A801) through the base of audio buffer transistor TR531.

Squelch Circuit

The squelch circuit senses the noise components
contained in the FM detector audio output.  The squelch
input is applied to Pin 12 of IC502 from audio buffer
transistor TR531.  An internal circuit of IC502 provides
filtering and applies received noise in the 6-8 kHz
frequency band to the Squelch Adjust potentiometer
RV531.  The output of the squelch adjust potentiometer is
connected to the noise detector.  The noise detector
consists of resistor R540, capacitor C537, and diode
CD531.  As the noise increases in magnitude in a negative
direction, negative spikes cause CD531 to conduct and
charge capacitors C537 and C538 to a DC level
proportionate to the noise level.  The output of the noise
detector is applied to the input of a squelch trigger circuit
consisting of transistors TR532 through TR535.  The
squelch trigger has approximately 3 dB of hysteresis to
prevent sudden noise level changes from affecting the
squelch threshold setting.  Resistor R538 provides
temperature compensation for the squelch circuit.  The
output of squelch trigger is the Carrier Activity Sensor
(CAS).  The CAS output is applied to the System
Control/Frequency Synthesizer Board.

Audio Circuits

Received audio (RX IN) from the FM detector is
applied to the input of the audio pre-amplifier IC601-A on
System Control/Frequency Synthesizer Board (A801)
(refer to Maintenance Manual LBI-38437).  The audio is
then applied through Tone Reject Filter HC601, audio
gate IC603-C and pre-amplifier IC601-B to the Volume
Control IC602.  The audio output (VR OUT) from the
Volume Control IC is applied through audio pre-amplifier
IC601-D to the de-emphasis network, consisting of
resistors R551 and R552 and capacitors C552 and C553
on the Transmitter/Receiver Board.  This enables audio
amplifier IC551 that provides up to 4 watts of audio
output power to the 4-ohm speaker.
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Figure 3 – Block Diagram
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COMPONENT SIDE SOLDER SIDE

TRANSMITTER/RECEIVER BOARD
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TRANSMITTER CMN-232-1
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RECEIVER CMN-232-2



LBI-38436B PARTS LIST

12



PARTS LIST LBI-38436B

13



LBI-38436B PARTS LIST

14



IC DATA LBI-38436B

15



Com-Net Ericsson Critical Radio Systems, Inc.
P.O. Box 2000
Lynchburg, Virginia 24501
1-800-431-2345 or (Outside USA, 1-804-592-6100)
www.com-netericsson.com Printed in U.S.A.


	DESCRIPTION
	CIRCUIT ANALYSIS
	TRANSMITTER
	Exciter
	60 Watt PA
	Antenna Relay
	Automatic Power Control

	RECEIVER
	Receiver Front End
	Receiver Injection
	First Mixer
	First IF
	Second Mixer, Second IF, and FM Detector
	Squelch Circuit
	Audio Circuits


	DIAGRAMS

