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MAINTENANCE MANUAL

25-50 MHz OSCILLAT OR/MULTIPLIER BOARD 

19D423078G1-G8

DESCRIPTION

OSCILLATOR-MULTIPLIER

The MASTR®  II oscillator-multiplier can be equipped
with up to eight Integrated Circuit Oscillator Modules
(ICOMs). The ICOM crystal frequencies range from ap-
proximately 11 to 20 megahertz, and the crystal frequency is
multiplied three times and then amplified to provide a high
side injection frequency to the mixer.

In receivers equipped with a Dual Front End (DFE), a
second OSC/MULT board is used. A total of eight ICOMs
can be used between the two OSC/MULT boards.

CIRCUIT ANALYSIS

ICOMS

Three different types of ICOMs are available for use in
the OSC/MULT module. Each of the ICOMs contains a
crystal-controlled Colpitts oscillator, and two of the ICOMs
contain compensator ICs. The different ICOMs are:

5C-ICOM - contains an oscillator and a 5 part-per-million
(±0.0005%) compensator IC. Provides compensation for
EC-ICOMs.

EC-ICOM - contains an oscillator only. Requires external
compensation from a 5C-ICOM.

2C-ICOM - contains an oscillator and a 2 PPM
(±0.0002%) compensator IC. Will not provide compensa-
tion for an EC-ICOM.

The ICOMs are enclosed in an RF shielded can with the
type ICOM (5C-ICOM, EC-ICOM or 2C-ICOM) printed on
the top of the can. Access to the oscillator trimmer is obtained
through a hole on the top of the can.

Frequency selection is accomplished by switching the
ICOM keying lead (terminal 6) to A- by means of the fre-
quency selector switch on the control unit. In single-fre-
quency radios, a jumper from H9 to H10 in the control unit
connects terminal 6 of the ICOM to A-.

In DFE applications, keying leads of the receiver and the
DFE OSC/MULT ICOMs are operated in parallel. Therefore,
ICOMs in the receiver can not be placed in the same position
as those in the DFE.

In the receive mode, +10 Volts is applied to the external
ICOM lead resistor (R401) by the RX OSC control line,
keeping the selected ICOM turned on. Keying the transmitter
removes the 10 Volts at R401, turning the ICOM off.

All ICOMs are individually compensated at the fac-
tory and cannot be repaired in the field. Any attempt
to repair or change an ICOM frequency will void the
warranty.
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In standard 5 PPM radios using EC-ICOMs, at least one
5C-ICOM must be used. The 5C-ICOM is normally used in the
receiver F1 position, but can be used in any transmit or receive
position. One 5C-ICOM can provide compensation for up to
15 EC-ICOMs in the transmitter and receiver. Should the
5C-ICOM compensator fail in the open mode, the EC-ICOMs
will still maintain 2 PPM frequency stability from 0°C to 55°C
(+32°F to 131°F) due to the regulated compensation voltage
(+5 Volts) from the 10 Volt regulator IC. If desired, up to 16
5C-ICOMs may be used in the radio.

The 2C-ICOMs are self-compensated to 2 PPM and can
not provide compensation for EC-ICOMs.

When a DFE is used with a wide spaced transmitter option,
compensation voltage for the 5C-ICOMs is supplied from the
+10 Volt regulator IC provided with the wide spaced transmit-
ter option.

Oscillator Circuit

The quartz crystals used in ICOMs exhibit the traditional
"S" curve characteristics of output frequency versus operating
temperature.

At both the coldest and the hottest temperatures, the fre-
quency increases with increasing temperature. In the middle
temperature range (approximately 0°C to +55°C), frequency
decreases with increasing temperature.

Since the rate of change is nearly linear over the mid-tem-
perature range the output frequency change can be compen-
sated 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 uncompen-
sated 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, addi-
tional compensation must be introduced. An externally gener-
ated compensation voltage is applied to a varactor
(voltage-variable capacitor) which is in parallel with the crys-
tal.

A constant bias of 5 Volts (provided from Regulator IC
U901 in parallel with the compensator) establishes the varactor
capacity at a constant value over the entire mid-temperature
range. With no additional compensation, all of the oscillators
will provide 2 PPM frequency stability from 0°C to 55°C
(+32°F to 131°F).

Compensator Circuits

Both the 5C-ICOMs and 2C-ICOMs are temperature com-
pensated 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 capac-
ity of the varactor in the oscillator, increasing the output
frequency of the ICOM.

The hot end compensation circuit does not operate at
temperatures below +55°C. When the temperature rises above
+55°C, the circuit is activated. As the temperature increases,
the equivalent resistance decreases and the compensation volt-
age decreases. The decrease in compensation voltage increases
the capacity of the varactor, decreasing the output frequency
of the ICOM.

Service Note: Proper ICOM operation is dependent on the
closely-controlled input voltages from 10-Volt regulator.
Should all of the ICOMs shift off frequency, check the 10-Volt
regulator module.

MULTIPLIER & MULTIPLIER

The output of the selected ICOM is applied to the base of
common emitter amplifier stage Q401 through a base tank
circuit consisting of L401/C402 and coupling capacitor C406.
C402 is tuned to three times the crystal frequency. Q401 is
metered through a metering network consisting of C407, C418,

R405, L405 and R411 and coupled through P903-14 to
metering jack J601-3 on the IFAS board.

The output of Q401 is coupled to the base of amplifier
Q402 through collector tank L402/C411 and coupling ca-
pacitor C410. C411 is tuned to three times the crystal fre-
quency. Q402 is metered through a metering network
consisting of C412, R409 and R410 and coupled through
P903-15 to J601-4 on the IFAS board.

The output of Q402 is coupled through three LC circuits
(L404-C414 on the OSC/MULT board and L502-C506 and
L503-C508 on the MIF board) to the mixer stage. The three
LC circuits provide the selectivity for the oscillator-multi-
plier chain.
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Figure 1 - Typical Crystal Characteristics

Figure 2 - Equivalent ICOM Circuit
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OUTLINE DIAGRAM

25-50 MHz OSCILLATOR/MULTIPLIER
19D423078G1-G8

COMPONENT SIDE SOLDER SIDE

(19C327597, Rev. 3)
(19B227815, Sh. 1, Rev. 0)

(19C327597, Rev. 3)
(19B227815, Sh. 2, Rev. 0)
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SCHEMATIC DIAGRAM

25-50 MHz OSCILLATOR/MULTIPLIER
19D423078G1-G8

(19D423468, Rev. 7)
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