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DESCRIPTION

Transmitter board CAH-334L/H for the EDACS
FMD 800 MHz mobile radio provides 12/30 watts of rf
power in the 806 to 825 MHz and 851 to 870 MHz fre-
quency ranges. The board mounts at the bottom rear of the
radio frame assembly as shown in Figure 1. The Transmitter
board consists of a power amplifier circuit, power control
circuit, and antenna switch circuit (Figure 2).

The power amplifier circuit (see Figure 2 and the sche-
matic diagram) consists of an input attenuator circuit con-
nected to P1, pre-driver circuit HC-1 (M57775), Driver
circuit HC2 (M57792), PA transistor TR1 (30 W radio
only), and a low-pass filter on the output. The output of the
PA connects through the antenna switch to the input of the
low-pass filter.

The power control circuitry consists of IC1, thermal
detector transistor TR5, dc amplifier transistor TR2, Power
Control transistor TR3, and filter transistor TR4.

Antenna Switching consists of switching diodes (CD3
thru CD6), quarter-wave, 50-ohm microstrips Z11 and Z12,
and associated components.

CIRCUIT ANALYSIS

30-WATT PA

The 30-watt radio uses pre-driver module HC1, driver
module HC2, and PA transistor TR1 to provide 30 watts of
rf power output. The Driver module (HC1) contains three
broadband amplifiers.

The auto-power control circuit supplies voltage to the
driver. Continuous 13.6 volts (TX A+) source voltage is
applied to transistor TR1 through inductors L4 and L5. The
output of the Driver module (HC2) is coupled through a
50-ohm impedance-matching network consisting of capaci-
tors C12 thru C14, and a 50-ohm stripline made up of Z3
and Z4 (printed circuit pattern) to the emitter of Class C
final PA amplifier transistor TR1.

The output of TR1 is taken from the collector and
coupled to a low-pass filter through a 50-ohm impedance-
matching network consisting of capacitors C16 and C17,
and 16-ohm stripline Z5. The output of the matching net-
work is coupled to the power detector circuit composed of
Z6 thru Z8 and diodes CD1 and CD2. From the power
detector, output is coupled to the antenna connector (ZC1)
through antenna switch diode CD4 and the low-pass filter
consisting of capacitors C22 and C30 thru C38 and Z10.
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12-WATT PA

The 12-watt PA circuit is the same as the 30-watt PA
circuit with the exception of the PA and thermal detection
circuit. The 50-ohm output of HC2 (Driver module) is fed
directly to the Power Detector (Z6) through rf coaxial cable
(W2).

ANTENNA SWITCHING

The antenna switch circuit is controlled by the TX 8V
output of the Receiver board. When TX 8V output goes high,

bias current flows to switching diodes CD4-CD7 through
R27, Z6, Z8, and Z9. Antenna switching diode CD4 couples
rf output from the power detector through the low-pass filter
and to antenna connector ZC1.

APC CIRCUITS

The auto-power control (APC) circuit protects the trans-
mitter PA from damage due to excessive output power, re-
flected power, or excessive case temperature (30W PA). The
POWER ADJ resistor RV1 sets the power control circuit for
the desired output power level.

If output power increases, the detected voltage (for-
ward or reflected) coming from the power detector circuit
also increases. This causes the voltage at IC1-2 to increase
and the output at IC1-1 to decrease. The resulting decrease
in output causes transistor TR2 to conduct less.

When transistor TR2 conducts less, the base voltage on
PNP pass transistor TR3 increases, causing it to conduct
less. This results in less voltage being applied to the first
amplifier stage in the Driver module (HC2), reducing the
power output of the Transmitter in proportion to the in-
crease in output power detected by the circuit.

To protect the PA (30W only) against badly mis-
matched loads, a reverse power (VSWR) detector circuit is
incorporated. The circuit consists of CD2, IC1, TR2, and

pass transistor TR3. When sufficient power is detected by
CD2 to cause IC1 to conduct, the voltage at the output of
IC1 decreases, causing the Driver module to lower the
output power, protecting the PA. The reverse power level
is set by resistor R25 connected in series with diode CD2.

The PA is protected against temperature increases by a
thermal detector circuit consisting of R47, TR2, TR3, TR5,
and IC1. As case temperature increases, the resistance to
ground of thermal detector R47 increases. This causes IC1
to conduct less, causing a decrease in the PA output until
the temperature level is reduced. The temperature level is
set by resistor R46.
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Figure 1 - Transmitter Board Location (Bottom View)

Figure 2 - Transmitter Block Diagram
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TRANSMITTER SCHEMATIC DIAGRAM

LOW POWER
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TRANSMITTER SCHEMATIC DIAGRAM

HIGH POWER
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