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GENERAL

The synthesizer circuit board receives an 833.333 Hz
reference signal from the transmitter circuit board
and also the output signal from the voltage-controlled
oscillator (VCO) on the VCO circuit board. The fre-
quency of the signal coming from the VCO circuit
board is one-sixth the desired transmitter frequency
in the transmit modes, and is automatically switched
in the receive mode so that, when multiplied by six, it
provides a regeiver injection signal that is 10.7 MHz
below the receive frequency selected on the front
panel switches.

The accuracy and stability of the VCO are propor-
tional to the combined accuracy and stability of two
temperature-compensated, crystal-controlled oscil-
lators. One of these oscillators operates at 10 MHz and
provides the 833.333 Hz reference signal. The other
oscillator (offset oscillator) operates in the 20 MHz
range The VCO is phase-locked to thoso two oseil-
lators. If the VCO becomes unlocked, the red “Synth
Lock' LED will light. If this unlocked condition lasts
for more than about one-half second, the transmittar
is automatically disabled to prevent operation out-
side the band. This inhibit circuitry also disables the
transmitter if the front panel switches are set below
144.000 MHz or above 147.995 MHz. This feature can
be defeated if you desire to operate on MARS or CAP
frequencies.
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SYNTHESIZER

Transistor Q402 mixes the output of the offset oscil
lator (Q406) with the output of the VCO. A lg
filter, consisting of C404 and L401 passes the differ
ence signal to Q401 where it is shaped to be cor
ible todrive a programmable divider formed by I
through 1C404. When the VCO is on the freq
that corresponds to that selected on the front p
switches, the output of the programmable divid
833.333 Hz. If the VCO is not on the correct frequeng
the output of the programmable divider is other tha
833.333 Hz, which is required for lock.

IC406 compares the output frequency of the pro
grammable divider to the 833.333 Hz referer
they are equal, the tune voltage to the VCO re
unchanged and IC406 phase-locks the loop. If ]
not equal, the phase-frequency detector, 1C406
out pulses which are integrated (averaged) by
filter Q404. This changes the tune voltage in
proper direction to tune the VCO toward the co
frequency and brings the autput of the program

divider toward 833.333 Hz (establishing the locket
condition).

PROGRAMMABLE DIVIDER

The programmable divider, (see Figure 1) consists g
1C401, IC402, IC403, and IC404, IC401, IC402, ang
IC403 are cascaded programmable, decade dow
counters. The divisor, which is the number selectet
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positive edge decrements this number by
Formmpls.i.fﬁ 94 (146.94 MHz) is selected,a 6
ed into IC401, a 9 into IC402, and a 4 into IC403.

counted, the “buss” line (common line between
12) goes high briefly. The resulting series of
pulses on the bus line is the output of the
ammable divider.

p-flop IC404 A, just ahead of the cascaded counters,

ﬂpliua the lotal divisur by 2 which, in the examnple
, makes the total divisor 2 x 694 = 1388 (0/5 kHz
is in the 0 kHz position). In the simplex (SIM)
p, tho offeot oscillator is operating at 23,333 MHz.
s is mixed with the required VCO frequency of
g MHz (146.94 MHz/6), a difference frequency of
7 MHz is obtained. If this difference is divided
88 (2 x 694), theresultis 833.333 Hz, asrequired
ir lock.

" If the 0/5 kHz switch is set to the 5 kHz position, the
tulal divisor must increase by one to 1389 (2 X 694.5).
Tltls isaccomplished by disabling IC404 A during the
~ gycle which just follows the positive edge of the buss
| output. In effect, IC404B counts the extra cycle and
“hides” it from IC404A.

OFFSET OSCILLATOR

The offset oscillator is formed by Q406 and the as-
sociated circuitry. In the receive mode, the required
oscillator frequency is 21.55 MHz. This crystal (Y405)
ﬁuwitchnd in by D408, which is turned on by Q412.
Q412 conducts due to the 13.8 volts present on pin U

In the transmit mode, the push-to-talk switch re-
moves the base bias from Q413, which allows Q414 to
turn on and energize the relay. Q411 and Q412 turn
off and Q410 conducts, which switches in the ap-

ropriate transmitter offset crystal as selected by the
front panel Mode switch, SW7.

OUT-OF-LOCK/BAND DETECTION
m TRANSMIT INHIBIT

Whenever the phase-locked loop is not locked, nega-
tive pulses will appear on one of the two inputs to
- IC405A. The active input is determined by whether

the output of the programmable divider is higher or
lower than the 833.333 Hz reference. Positive pulses
at the output of IC405A charge capacitor C421, which
turns on Q405. When Q405 is turned on, it applies a
low to pin 4 of IC405B, which causes its output to go
high and turn on Q409. Q409 prevents Q414 from
turning on when you press the PTT switch and thus
inhibits the transmitter. The low on pin 4 of IC405B is
also applied to Q407, which turns it off and allows
Q408 to light the Synth Lock LED.

If the 1 MHz lever switch (SW3) is set to a number
other than 4, 5, 6, or 7, the “4” output of the switch is
grounded. This grounds pin 5 of IC405B and inhibits
the transmitter as was described in the above para-
graph. This helps prevent you from operating outside
the 2-meter amateur band. (Out-of-band transmis-
sions can still occur when the selected receive fre-
quency is within the band, but the offset transmitter
frequency is not.) If MARS or CAP operation is de-
sired, you can remove the jumper on the synthesizer
circuit board to disable the out-of-band inhibit fea-
ture.

R448, R444, and (443 briaefly delay the inhihit gir-
cuitry to allow the synthesizer to lock on different
frequencies in transmit and receive. The delay gives
the loop a chance to lock when the Transceiver
switches from receive to transmit. This transition typ-
ically takes less than 150 mS, but if the loop does not
re-lock within approximately 500 mS, the transmitter
inhibit circuitry releases the relay.

IC502, an ECL (emitter-coupled logic) integrated cir-
cuit, is the heart of the VCO. It is tuned by L501, C513,
and varactor diode VD502. In the receive mode, Q502
switches in C509 and C511 which lower the fre-
yuenvy range by Lhe required amounl. o bansmil,
frequency modulation is accomplished by applying
the transmitter audio to a second varactor diode,
VD501. This assures constant deviation over the en.

tire frequency range.

Q503 and Q04 make up a low-pass filter, which
helps remove any residual 833.333 Hz reference from
the tune voltage.

IC501, a separate 5-volt regulator, is included on the
VCO circuit board. This regulator supplies only the
oscillator IC and loop filter and thus helps to isolate
the analog circuitry from the digital circuitry.
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