
 

 

MAINTENANCE MANUAL 

851-870 MHz MASTR II STATION EXCITER BOARD 19D424075GI 

  
DESCRIPTION 

The exciter assembly contains the os-
cillator, the audio processor, the modulator 
and all frequency multiplier functions. The 
exciter delivers the transmitter carrier 
frequency at its output. The oscillator module 
provides ±1 PPM stability and plugs into the 
exciter board at XY101. The audio processor 
module plugs into the exciter board at XA101. 

 
Modulation is accomplished on this exciter 

by a single-section phase modulator, The 
multiplier stages multiply the oscillator 
frequency by a factor of 48 times. Audio, 
control and supply voltages are connected to 
the exciter through P902. 

 
Centralized metering jack J103 is pro-

vided for use with GE Test Set Model 4EX3A11 
or Test Kit 4EX8K12. The test set meters the 
modulator, the multiplier stages and relative 
output voltage. 

Since the rate of change is nearly 
linear over the mid-temperature range, the 
output frequency change can be compensated by 
choosing a parallel compensation capacitor 
with a temperature coefficient approximately 
equal and opposite that of the crystal. 

 
Figure 1 shows the typical performance of 

an uncompensated crystal as well as the 
typical performance of a crystal which has been 
matched with a properly chosen compensation 
capacitor. 

 
At temperatures above and below the mid-

range, additional compensation must be 
introduced. An externally generated 
compensation voltage is applied to a varactor 
(voltage-variable capacitor) which is in 
parallel with the crystal. 

CIRCUIT ANALYSIS 

1 PPM ICOM (Y101) 
 

The quartz crystal used in the ICOM 
exhibits the traditional "S" curve charac-
teristics of output frequency versus operating 
temperature. Rated stability (±1 PPM) of the 
ICOM is maintained over a temperature range of 
-30°C to +85°C. 

 
At both the coldest and hottest temper-

atures, the frequency increases with increasing 
temperature. In the middle temperature range 
(approximately 0°C to 55°C), frequency decreases 
with increasing temperature. 
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Compensator Circuits 

 
The ICOM is temperature compensated at 

both ends of the temperature range to provide 
instant frequency compensation. An 
equivalent ICOM circuit is shown in Figure 2. 
 

The cold end compensation circuit does not 
operate at temperatures above 0°C. When the 
temperature drops below 0°C, the circuit is 
activated. As the temperature decreases, the 
equivalent resistance decreases and the 
compensation voltage increases. 
 

The increase in compensation voltage 
decreases the capacity of the varactor in 
the oscillator, increasing the output frequency 
of the ICOM. 
 

The hot end compensation circuit does 
not operate below 55°C. The hot end com-
pensation circuit consists of two branches; 
the first branch is activated at +55°C and the 
second branch is activated at +70°C so that 
both branches are now operating. At 
temperatures above these activation points, 
the equivalent resistance decreases thereby 
decreasing the compensation voltage. This 
increases the capacitance of the varicap thus 
reducing the output frequency of the ICOM. 

2 

SERVICE NOTE: Proper ICOM operation is de-
pendent on the closely-controlled input 
voltages from the 10-Volt regulator. Should the 
ICOM shift off frequency, check the 10-Volt 
regulator module or check output of the ICOM. 

  
AUDIO PROCESSOR A101 

 
The transmitter audio processor contains 

audio circuitry consisting of two operational 
amplifiers, AR101-A and -B, a pre-emphasis circuit 
with amplitude limiting and a post limiter 
filter. A total gain of approximately 24 dB is 
realized through the audio processor. Twenty dB is 
provided by AR101-B and 4 dB by AR101-A. 
 

The 10-Volt regulator powers the audio 
processor and applies regulated +10 V thru P102-
6 to a voltage divider consisting of 
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R108 and R110. The +5 V output from the 
voltage divider establishes the operating 
reference point for both operational ampli-
fiers. C107 filters noise from the voltage 
supply to the operational amplifiers. 
 

Resistors R105, R106, and R107 and diodes 
CR101 and CR102 provide limiting for AR101-B. 
Diodes CR101 and CR102 are reverse biased by +5 
VDC on AR101B-6 and voltage divider network 
R105, R106 and R107. The voltage divider 
network provides +7 VDC at the cathode of CR101 
and +3 VDC at the anode of CR102. C102 and C103 
permit a DC level change between AR101B-7 and 
the voltage divider network for diode biasing. 
 

When the input signal to AR101B-6 is 
of a magnitude such that the amplifier output at 
AR101B-7 does not exceed 4 volts P-P, the 
amplifier provides a nominal 20 dB gain. When 
the audio signal level at AR101B-7 exceeds 4 
volts PP, diodes CR101 and CR102 conduct on the 
positive and negative half cycles providing 100% 
negative feedback to reduce the amplifier 
gain to 1. This limits the audio amplitude at 
AR101B-7 to 5 volts PP. 
 

Resistors R102, R103, and R104 and C104 
comprise the audio pre-emphasis network that 
enhances the overall system signal to noise 
ratio. R104 and C104 control the preemphasis 
curve below limiting. R103 and C104 control 
the cut-off point for high frequency pre-
emphasis. As high frequencies are attenuated, 
the gain of A R101 is increased. 
 

Audio from the microphone is applied to 
the audio processor at P102-1 and coupled to 
the input of operational amplifier AR101-B 
through R101 and C101. 

 
The amplified output of AR101-B is 

coupled through P102-4, audio MOD ADJ control 
R103 (on the Exciter Board), C106, R112 
and R113 to a second operational amplifier 
AR101-A. Audio MOD ADJ control is set for a 
deviation of 415 kHz. 
 

The Channel Guard tone input is applied to 
the audio processor through P902-2, CG MOD ADJ 
R102 (on the Exciter Board) to P102-5. The CG 
tone is then coupled through C105 and R111 to 
AR101A-2 where it is combined with the 
microphone audio. AR101-A provides a signal 
gain of approximately 4 dB. 
 

An active post limiter filter consisting 
of AR101A, R112-R114, C108, and C109 provide 12 
dB per octave roll off. R109 and C111 provide 
an additional 6 dB per octave roll off for a 
total of 18 dB per octave. 

  
The output of the post limiter filter is 

coupled through C110 and P102-9 to the de-
emphasis audio amplifier Q108. RT101, with a 
nominal resistance of 50-ohms from 25°C to 
70°C, maintains a constant modulation index 
over the normal operating temperature range. 
The resistance of RT101 increases with a 
decrease in temperature below 25°C, thereby 
decreasing the signal drive to audio 
amplifier Q108. Audio amplifier Q108 has a 
nominal gain of 2. 

 
The temperature compensated audio is 

coupled through C108 to the input of the 
phase modulator circuit. The oscillator 
output at XY101-2 is coupled through C113 
and buffer amplifier Q101 to the input of 
the phase modulator circuit. 

 
 
PHASE MODULATOR AND MULTIPLIERS 

 
The phase modulator is varactor (volt-

age-variable capacitor) CR101 in series with 
tunable coil L103. This network appears as 
a series-resonant circuit to the RF output of 
the oscillator. The audio signal applied to the 
modulator circuit varies the bias of CR101, 
resulting in a phase-modulated output. 

 
The output of the modulator is coupled 

through C119 to the base of the second buffer 
Q102. The output of Q102 is coupled through C122 
to the base of the first doubler Q103. The 
output of Q103 is coupled through tuned 
circuits T101 and T102 to the base of 
doubler Q104. The modulated signal is passed 
through two more doublers (Q105 and Q106) and 
a tripler (Q107) for a total multiplication 
factor of 48. The output stage is tuned to the 
station transmitter frequency. Z101 and Z102 
are adjusted to match the input of the power 
amplifier driver. 

 
The phase modulator is metered through 

R131 in the emitter of the first doubler. The 
second doubler is metered through R135. The 
third doubler is metered through R141, and the 
fourth doubler through R145. The tripler is 
metered through R149. The relative output 
voltage of the exciter is metered through a 
metering network consisting of C174, R154 and 
CR102. 

  



  



  



  



  



  



  



  



  



  



 

 



  


