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DESCRIPTION
The Transmitter/Receiver Board CMN-234A/B (A801) for the MLSU 141/241 Mobile
FM Radio provides 40W RF power Transmitter and dual-conversion superheterodyne
receiver for operation in the 403 to 420 MHz and 450 to 470 MHz frequency ranges.

The radio mounts in back of the radio frame assembly as shown in Figure 1,
Transmitter/Receiver location. The CMN-234A operates in the 403 MHz to 420 MHz
frequency range and CMN-234B operates in the 450 to 470 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, a voltage regulator and transmitter
switch circuit (refer to Figure 2-Block Diagram).

9-Voft Regulator
The 9-Volt regulator operates from the switched A + (13.6 volts) line. The regulator
circuit consists of 9-volt regulator IC101 and TX 9-volt Switch transistor TR104.
Switches are controlled by the TX ENBL lead from System Control & Synthesizer board
A801 (refer to Maintenance Manual LBI-38428).

When the TX ENBL lead is activated (PTT keyed) Transistor Switch TR104 turns on
and applies the regulated output of IC101 to exciter amplifier transistors TR101 through
TR103.

Exciter
The exciter input is coupled through an attenuator circuit (R101-R103) which provides
approximately 2 dB attenuation. This attenuated input is coupled to the input of three
amplifier stages, transistors TR101 through TR103. These three amplifier stages provide
an RF input of 200 milliwatts to DRIVER module HC1.

40-Watt PA
The 40-Watt PA uses DRIVER MODULE HC1 and PA transistor TR1 to provide the 40-
Watts of RF power output. The DRIVER module (HC1) contains three broadband
amplifiers. The Auto Power Control circuit supplies voltage to the first amplifier.
Continuous 13.6 Volts is supplied to the second and third amplifiers.

The output of DRIVER module HC1 is coupled to the base of final PA amplifier
transistor TR1 through an impedance matching network consisting of capacitors C5
through C7 and the 30-ohm stripline. Transistor TR1 operates as a Class C amplifier.

The output of TR1 is taken from the collector and coupled to the low-pass filter through
a 20-ohm impedance matching network consisting of capacitor C8 through C13 and a 20-
ohm stripline. The PA output is matched to antenna connector J1 through antenna relay
K1 (ANTENNA SWITCH) and the low-pass filter consisting of inductors L7 through L9
and capacitors C41 through C46. Continuous 13.6 volts A + source voltage is applied to
transistor TR1 through inductor L3.
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Figure 1 - Transmitter/Receiver (Location)

Antenna Relay

Antenna relay K1 is controlled by the delayed PTT (DPTT) output of the System
Control/Synthesizer Board. When the DPTT output goes low, antenna relay K1 couples
the PA output through the low-pass filter to the antenna connector J1.
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APC Circuit
Auto Power Control (APC) G-cult protects the transmitter PA from damage due to
excessive output power, reflected power or temperature. The output power control circuit
allows the RF output power to be set at the rated output by POWER ADJ variable
resistor RV1.

If the output power of the PA increases, the detected voltage and the input of OP AMP
IC-6 increases. The output voltage of OP AMP IC1 decreases. This causes transistor TR4
to conduct less. Transistor TR4 conducting less increases the base voltage on PNP pass
transistor TR3, causing it to conduct less. This results in less voltage being applied to the
first amplifier stage in the DRIVER module (HC1) reducing the power output of the
exciter/PA in proportion to the increase in output power detected by the circuit.

To protect the PA against badly mismatched loads, a reverse power (VSWR) detector
circuit consisting of diode CD4, transistors TR4, OP AMP IC1 and pass transistor TR3
detect reverse (reflected) power. When sufficient power is detected by CD4 to cause IC1
to conduct, the voltage at the collector of TR3 decreases, causing the exciter/PA module
to lower the output power, protecting the PA. The reverse power level is adjusted by
resistor R7 (connected in series with diode CD4).

The PA is protected against temperature increases by a thermal detector circuit
consisting of R26, TR3, TR4, TR5 and IC1. As temperature increases, the resistance to
ground of thermal detector R26 increases. This causes TR3 to conduct less, causing a
decrease in the PA output until the temperature level is reduced. The temperature level is
adjusted by resistor R23.

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 82.2 MHz and 455 kHz. Adjacent channel
selectivity is obtained by using two band-pass filters: an 82.2 MHz crystal filter and a
455 kHz ceramic filter.

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

•  a Front End and Mixer
•  an 82.2 MHz First IF, a 455 kHz Second IF, and an FM Detector
•  Audio PA
•  Squelch

Receiver Front End
All RF signal from the antenna is coupled through the low-pass filter, ANTENNA
SWITCH relay K1 and RF band-pass Filter FL401 to the input of RF amplifier TR401.
The output of TR401 is coupled through RF high pass filter to the input of first mixer
CD451. Front end selectivity is provided by the RF band-pass filter and high pass filter.

Receiver Injection
The receiver RF injection frequency (320.8 to 337.8/367.8 to 387.8 MHz) from the
synthesizer VCO is applied to amplifier TR101 through RX INJECTION connector
P101. The input level at P101 will be between + 1 dBm and + 7 dBm.
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First Mixer
The first mixer (CD451, T451 and T452) is a double balanced diode mixer that converts
a signal in the 403-470 MHz frequency range to the 82.2 MHz first IF frequency.

In the mixer stage, RF from the front end RF filter is applied to an input of the mixer.
Injection voltage from the amplifier stages is applied to an input of the mixer. The 82.2
MHz mixer first IF output signal is coupled from the output of T451 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 IF selectivity. The output to the filters is coupled through an impedance
matching network consisting of inductor L503, capacitor C506 and resistor R504 to the
second mixer TR512.

Second Mixer and Oscillator
The 82.2 MHz IF input is applied to TR512 and mixed with an 82.655 MHz frequency
supplied by crystal oscillator X501. Inductor L511 sets the frequency of X501.

Second IF and Detector
The output of the second mixer is coupled to the 4-pole ceramic filter FL511, which
provides the 455 kHz selectivity. The output of the ceramic filter is coupled to the base
of IF amplifier transistor TR513. This transistor provides limiting for the 455 kHz IF
signal (1.4 Vp-p) to prevent high level over-loading of IC502 (Limited/FM Detector,
Noise Amplifier).

IC502 and associated circuitry provide an IF amplifier and FM detector. The 455 kHz IF
input is applied to Pin 18.

The 455 kHz IF signal is amplified and applied to 4-pole ceramic filter FL512, which
provides the 455 kHz selectivity. The output of the 455 kHz filter is re-applied to IC502-
5. The second IF signal is amplified and limited. Inductor L513 shifts the IF signal by
90° and applies it to the internal FM detector. 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 and 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 potentiometer RV53l (Squelch Adjust). The output of the
squelch adjust potentiometer is connected to the noise detector. The noise detector
consists of resistor R540, capacitor C538 and diode CD531. As the noise increases in
magnitude in a negative direction, negative spikes cause CD531 to conduct and charge
C537 and C538 to a DC level proportional 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
and Frequency Synthesizer board.
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Audio Circuits
Received audio (VR IN) from the FM detector is applied to the input of audio pre-
amplifier IC601-A on Frequency Synthesizer Board A801 (refer to Maintenance Manual
LB1-38428). 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
from the Volume Control IC is applied through audio pre-amplifier IC601-D and
connector J704, J501 (VR OUT) to the de-emphasis network R551, R552 and capacitors
C552 and C553 on the Transmitter/Receiver Board. This enables audio amplifier IC551
which provides up to 4 watts of audio output power to the 4-ohm speaker.

Figure 2 - Block Diagram
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Figure 3 - Block Diagram
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