
Printed in U.S.A.

MAINTENANCE MANUAL
RECEIVER BOARD B19/CMA-407

TABLE OF CONTENTS

Page

DESCRIPTION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Front Cover

CIRCUIT ANAL YSIS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Front Cover

RECEIVER FRONT END  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Front Cover

TX/RX INJECTION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Front Cover

FIRST MIXER  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

FIRST IF .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

SECOND MIXER .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

SECOND IF AND DETECTOR  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

AUDIO CIRCUITS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

DESCRIPTION

The FMD DACS  Receiver board (CMA-407) is de-
signed for operation in the 851 to 870 MHz frequency range.
The board is mounted at the bottom front of the radio frame
assembly as shown in Figure 1.

Regulated 8.0 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 (IF) 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, audio
preamp, and audio PA are mounted on the receiver (RX)
board (refer to Figure 2). 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

• TX/RX Injection

CIRCUIT ANALYSIS

RECEIVER FRONT END

An rf signal from the antenna is coupled through the
low-pass filter, antenna switch, and rf band-pass filter FL401
to the input of RF amplifier TR401. The output of TR401 is
coupled through rf band-pass filter FL402 to the input of
first mixer TR402. Front end selectivity is provided by the rf
band-pass filters (FL401 & FL402).

TX/RX INJECTION

RF injection (384.4 to 435.0 MHz) from the synthesizer
VCO is applied to doubler TR403 through TX/RX INJEC-
TION connector J403. The input level at J403 will be be-
tween 0.5 and 1.0 milliwatts. Doubler TR403 multiplies the
TX/RX injection frequency by two to provide an RX injec-
tion frequency and TX injection frequency. The output of
doubler TR403 is coupled to the input of amplifier IC401
and TR404. The output of amplifier IC401 is filtered by a di-
electric filter (FL403). This filter is tuned to pass frequencies
in the 768.8-787.8 MHz band-pass range.

The output of amplifier TR404 is filtered by a band-pass
filter (FL404). This filter is tuned to pass frequencies in the
806-870 MHz band-pass range.
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OUTLINE DIAGRAM IC DATA
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Figure 2 - Receiver Block Diagram
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FIRST MIXER

The first mixer uses a transistor (TR402) as the active
device. This transistor mixer provides high power gain and
an output relatively free of intermodulation products.

In the mixer stage, rf from the front-end dielectric filter
is applied to one input of the mixer. Injection voltage from
the multiplier stages is applied to the other input of the
mixer. The 82.2 MHz mixer first IF output signal is coupled
from the output of TR402 through an impedance matching
network (L501 and C501) to a four-pole crystal filter con-
sisting 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-match-
ing network consisting of inductor L503, capacitors C504
and C507 and resistor R502 to the second mixer TR501.

SECOND MIXER

Second mixer TR501 and associated circuitry provide
the second oscillator and second mixer.

The 82.2 MHz IF input is applied to TR501 base and
mixed with an 82.655 MHz frequency supplied by crystal
oscillator X501. Inductor L505 sets the frequency of X501.

SECOND IF AND DETECTOR

The output of the second mixer is coupled to the six-pole
ceramic filter FL502, which provides the 455 kHz selectiv-
ity. The output of the ceramic filter is coupled to the base of
IF amplifier transistor TR503. This transistor provides limit-
ing for the 455 kHz IF signal (1.4 Vp-p) to prevent high
level overloading 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 seven-
pole ceramic filter FL503, which provides the 455 kHz se-
lectivity. The output of the 455 kHz filter is re-applied to
IC502-5. The second IF signal is amplified and limited. In-
ductor L506 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 modu-
lation. The audio output of IC502 is applied to the System
Control board (A801).

AUDIO CIRCUITS

Received audio (RX OUT) from the FM detector is ap-
plied to the input of audio pre-amplifier IC601-6 on the Sys-
tem Control board A801. The audio is then applied to audio
gate IC603-13 and pre-amplifier IC601-6 to the volume con-
trol and squelch control of IC605. The audio output from the
volume control IC is applied to the deemphasis network
R529 to R531, capacitor C535, C538. This enables audio
amplifier IC503 which provides up to four watts of audio
output power input to a 16-ohm speaker.
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Figure 1 - Receiver Board Location
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