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DESCRIPTION

The exciter uses seven transistors, a
crystal module and two integrated circuits
to drive the PA assembly. The crystal module
determines the (Fl) transmitting frequency
in single frequency applications. In addition,
the exciter also provides temperature com-
pensation voltage to all crystal modules,.

In multi-frequency transmitters, the
crystal modules for additional frequencies
are located on the multi-frequency board.

The crystal frequency ranges from ap-
proximately 10.0 to 16.67 megahertz, and is
multiplied three times (divided by four and
multiplied by 12 for a multiplication factor
of three). -

Audio, supply voltages and control func-
tions are connected from the system-audio-
squelch (SAS) board to the exciter board
through P902,

Centralized métering jack J103 is pro-
vided for use with GE Test Set Model 4EX3All
or Test Kit 4EX8K12, The Test Set meters
the multipliers, amplifier and the relative
power out.
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OSCILLATOR CIRCUIT

A Colpitts oscillator consisting of Q102,
a plug-in crystal module and associated com-
ponents provides the fundamental operating
frequency for the transmitter. The crystal
module in the collector base circuit of Q102
is temperature compensated to maintain fre-
quency stability within *+5 PPM over an am-
bient temperature range of -30°C to +60°C.
Compensation voltage is applied from compen-
sator circuit Q101. The output of the oscil-
lator is taken from the collector of Ql02,
buffered by Q103 and applied to frequency
divider U102,

SERVICE NOTE

Y1l and C2 are not field replace-
able items. C2 is factory sel-
ected to complement the tempera-
ture/frequency characteristics of
each individual crystal. Should

it become necessary to replace
either Y1 or C2, the entire crystal
module must be replaced.

In single frequency radios, the Fl
keying lead is connected directly to A-
by a DA jumper connected between H12 and
H31 on the SAS board. This assures Fl
oscillator operation each time the PTT switch
is pressed. When the PTT switch is operated,
+10 Volts is present on the transmitter
oscillator lead at P902-1 and the emitter of
Ql102, R104 and R105 form a voltage divider
network to establish the base voltage,for
Ql02,

In multi-frequency radios the jumper
connected between H12 and H31 is removed to
allow F1 frequency selection via the fre-
quency selector switch on the control unit.

When frequencies F2 thru F4 are sel-
ected the oscillator frequency from the
multi-frequency board is supplied to J102-1
on the exciter through cable W2601.

COMPENSATOR CIRCUITS

The crystal modules are temperature
compensated at both ends of the temperature
range to provide instant frequency compen-
sation. The temperature compensator consists
of Q101, VR102, RT101, RT102 and associated
components. Zener diode VR102 provides a
constant +8.5 V reference voltage for com-
pensator Ql101,

The cold end compensation circuit does
not operate at temperatures above -10°C
(+14°F). When the temperature drops below
-10°C, the circuit is activated. As the
temperature decreases, the resistance of
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RT101 increases and the compensation volt-
age increases.

An increase in compensation voltage de-
creases the capacitance of the varactor in
the oscillator, thereby increasing the out-
put frequency of the crystal module.

The hot end compensation circuit does
not 8perate at temperatures below +50°C
(122°F). When the temperature rises above
+50°C, the circuit is activated. As the
temperature increases, the resistance of
RT102 decreases and the compensation volt-
age decreases. The decrease in compensation
voltage increases the capacity of the varac-
tor, decreasing the output frequency of the
crystal module.

Listed below are typical minimum and
maximum voltage readings to be expected at
pin 4 of the crystal modules. Voltages
should be measured using a high impedance
meter.

OUTPUT VOLTAGE
MAXIMUM

TEMPERATURE
RANGE MINIMUM

—§0°c o 4.9 Volts 6.0 Volts
-10 30 50°C 3.7 Volts 4.3 Volts
+75°C 3.3 Volts 3.8 Volts

AUDIO IC

The transmitter audio circuitry is con-
tained in audio IC Ul0l. A simplified draw-
ing of the audio IC is shown in Figure 1.

Au&io from the microphone at pin 12 is
coupled through pre-emphasis capacitor Cl to
the base of Q1 in the operational amplifier-
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limiter circuit. Collector voltage for the
transistorized microphone pre-amplifier is
supplied from the 10-volt regulator on the
SAS board through R979 & R980 to J901A-14 in
MASTR® Executive II radios.

In Custom MVP radios, collector voltage
for the transistorized microphone pre-ampli-
fier is supplied from the 10-Volt regulator
on the SAS board through R928, R929 and J913
to the microphone.

The operational amplifier-limiter cir-
cuit consists of Ql, Q2 and Q3. Q3 provides
limiting at high signal levels. The gain of
the operational amplifier circuit is fixed
by negative feedback through R19, R20 and
the resistance in the network (Pin 9).

The output of Q3 is coupled through a
de-emphasis network (R10 and C3) to an active
post-limiter filter consisting of C4, C5,

C6, R11, R12, R13, R15, R17 and Q4.

Following the post-limiter filter is
Class A amplifier Q5. The output of Q5 is
coupled through MOD ADJUST potentiometer
R108 and resistor R119 to the phase modu-
lators.

SERVICE NOTE: If the DC voltages applied

to the audio IC are correct
and there is no audio output,
replace UlO1.

For radios equipped with Channel Guard,
tone from the encoder is applied to the
phase modulators through P902-9, (CG H1l)
and resistors R117 and R121. Instructions
for setting Channel Guard modulation are
located in the Transmitter Alignment pro-
cedures.

OPERATIONAL AMP-LIMITER
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2 Figure 1 - Simplified Audio IC
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FREQUENCY DIVIDER IC

The output at pin 3 of the selected
crystal module is coupled through buffer amp-
lifier Q103 to frequency divider Ul102. U102
divides the oscillator frequency by 4. The
divider consists of two J- K flip-flops con-
nected as a binary counter.

When the transmitter is not keyed (no
crystal modules on), Q103 is saturated
(turned on) with its collector voltage near
zero. Keying the transmitter starts one of
the crystal modules and its output turns
Q103 off and on once each cycle. As Q103°
turns on during each cycle, the drop in col-
lector voltage causes the left flip-flop to
change state. Assume the flip-flop was in
the "0" state (the output at "Q'" near A-).
The first cycle of the oscillator output
causes it to switch to the "1" state (output
at "Q" approximately 5 Volts). The second
cycle will cause the flip-flop to switch
back to the "0'" state. Therefore, it re-
quires two oscillator cycles to switch the
left flip-flop through one complete cycle
from "0" to "1™ and back to "O0".

When the left flip-flop switches from
"1" to "0", it causes the right flip-flop
to change state. It requires two cycles of
the left flip-flop to switch the right
flip-flop from "0'" to "1" and back to "0".
Therefore, four cycles of the oscillator
output are required for each cycle of out-
put from pin 9 of Ulo2.

If Ul02 was operating into a pure re-
sistive load, its output would be a square
wave. However, the modulator circuit pre-
sents a tuned load to the IC, so -tlhat har-
monics are filtered out and the waveform at
the junction of C117 and C118 (modulator
input) is essentially a sine wave at one-
fourth the oscillator frequency. The out-
put of the frequency divider is coupled
through DC blocking capacitor Cl1l7 to the
first modulator stage.

LBI-30045

BUFFER & PHASE MODULATOR

The divider output is coupled to the
first phase modulator. The first phase mod-
ulator is varactor (voltage-variable capaci-
tor) CR101 in series with tunable coil L101.
This network appears as a series-resonant
circuit to the RF output of the oscillator.
An audio signal applied to the modulator
circuit through blocking capacitor C115
varies the bias of CR10l and CR102 resulting
in a phase modulated output. A voltage di-
vider network (R110 and R113) provides the
proper bias for varactors CR101 and CR102.

The output of the modulator is coupled
through blocking capacitor C120 to the base
of buffer Q104.

MULTIPLIERS & AMPLIFIER

Buffer Q104 is saturated when no RF
signal is present. Applying an RF signal to
Q104 provides a sawtooth waveform at its col-
lector to drive class C tripler, Q105. The
tripler stage is metered through R124, The
output of Q105 is coupled through tuned cir-
cuits T10l1l and T102 to the base of doubler
Ql06. T101 and T102 are tuned to one-fourth
of the operating frequency. The doubler
stage is metered through R127,

The output of Q106 is coupled through
tuned circuits T103 and T104 to the base of
second doubler Q107. T103 and T104 are tuned
to one-half the operating frequency. Q107 is
metered through R130.

The ouput of Q107 is coupled through
two tuned circuits (T105 and T106) to the
base of amplifier Ql08. These circuits are
tuned to the transmitter operating frequency.

Q108 is a class C amplifier and is metered
through R135. The amplifier collector cir-
cuit consists of L107 and C143 through C146
and matches the amplifier output to the input
of the power amplifier assembly. The exciter
provides a minimum of 250 milliwatts of RF
power to the power amplifier through J101 and
cable W216. The relative power output is
metered through a metering circuit consisting
of Cl47, CR103, R136 and R137.
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(19C327179, Rev. 0)
{19p423331, Sh. 2, Rev. 1)
(19p423331, Sh, 3, Rov. 1)

LEAD IDENTIFICATION

FOR QI01 - Ql08 NOTE: (-

FLAT 8 I. COLOR DOT ON BASE OF COIL
¢ - INDENTIFIES PIN | ON LIOI,
LI02 AND TIOI - TI06.
E
B OR°

IN-LIN R
POLARITY FOR VRIOI ViEWEFROM Tc rsNEmEJl:l- 3 !

NOTE LEAD ARRANGEMENT, AND NOT
CASE SHAPE, !5 DETERMINING
FACTOR FOR LEAD IDENTIFICATION,
TAB INDICATES EMITTER LEAD.

-¢——— RUNS ON SOLDER SIDE

-~ RUNS ON BOTH SIDES

~¢——— RUNS ON COMPONENT SIDE

OUTLINE DIAGRAM

30—50 MHz EXCITER BOARD
19D423355G1~3
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SCHEMATIC DIAGRAM

30~~50 MHz EXCITER BOARD
19D423355G1-3

CRYSTAL MODULE (TYPICAL)
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