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DESCRIPTION

The Oscillator-Multiplier board (OSC-Mult) for
MASTR®  II station contains an Integrated circuit Oscillator
Module (ICOM) The ICOM crystal frequencies range from
approximately l5.85 to 16.25 megahertz, and the crystal fre-
quency is multiplied 48 times to provide a low side injection
frequency is multiplied 48 times to provide a low side injec-
tion frequency to the mixer.

CIRCUIT ANALYSIS

1 PPM ICOM (Y401)

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

At both the coldest and 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-
temperature range, the output frequency change can be com-
pensated by choosing a parallel compensation capacitor with
a temperature coefficient approximately equal and opposite
that of the crystal.

Figure l 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 compensa-
tion capacitor.

At temperatures above and below the mid-range, addi-
tional compensation must be introduced. An externally gen-
erated compensation voltage is applied to a varactor
(voltage-variable capacitor) which is in parallel with the
crystal.

Figure 1 - Typical Crystal Characteristics
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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 tem-
peratures 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 fre-
quency of the ICOM.

The hot end compensation circuit does not operate below
55°C. The hot end compensation 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 op-
erating. At temperatures above these activation points, the
equivalent resistance decreases thereby decreasing the compen-
sation voltage. This increases the capacitance of the varicap
thus reducing the output frequency of the ICOM.

SERVICE NOTE: Proper ICOM operation is dependent on the
closely-controlled input voltages from the l0-Volt regulator.
Should the ICOM shift off frequency, check the l0-Volt regula-
tor module or check output of the ICOM.

MULTIPLIERS & AMPLIFIERS

The output of the ICOM Y401 is coupled through a tuned
circuit (L401) that is tuned to four times the crystal frequency.
The output of the tuned circuit is applied to the base of the
Class C doubler Q401. The tuned collector circuit (L403) of
the doubler is tuned to two times the input to the base (8 X
crystal).

Following the doubler is a Class A Amplifier stage,
Q402.  The amplified output of Q402 is applied to the base
of trippler Q403. The output of Q403 is metered across the
Emitter resistor R412 through a metering network consisting
of R422, C415 and R421, and applied to receiver metering
jack J601 through P903-14. The tuned collector circuit
(Z401) of the trippler Q403 is tuned to three times the input
to the base (24 X crystal).

Following the trippler Q403 is a class A Ampli-fier stage,
Q404. The tuned collector circuit (Z402) is tuned to the
same frequency as the input to the Base.  The tuned circuits
provide some selectivity in the Oscillator-Multiplier chain.
The amplified output of Q404 is applied to the base of the
second doubler Q405. The output of Q405 is metered
through a metering network consisting of C428, C431,
CR403 and R418 and applied to receiver metering jack J601
through P402. The output of the second doubler Q405 is
tuned to two times the input to the base (48 X crystal), this
output is applied through W401 to J302 on the RF Assembly.
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The ICOMs are individually compensated at the factory
and cannot be repaired in the field. Any attempt to repair
or change an ICOM frequency will void the warranty.

CAUTION

Figure 2 - Equivalent ICOM Circuit
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OUTLINE DIAGRAM

COMPONENT SIDE SOLDER SIDE

(19D432194, Sh. 1, Rev. 3)
(19C321504, Sh. 2, Rev. 4)

(19D432194, Sh. 1, Rev. 3)
(19C321504, Sh. 1, Rev. 4)
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SCHEMATIC DIAGRAM

806-825 MHz OSCILLATOR-MULTIPLIER BOARD
19D423194G1

(19D423679. Rev. 5)
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