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MAINTENANCE MANUAL
SYNTHESIZER BOARD

19C851880G1 136-153 MHz
19C851880G2 150-174 MHz

DESCRIPTION

The synthesizer board 19C851880G1 & G2 (136-174
MHz) generates all transmit and receive RF frequencies for
MPI-II Personal radio. The frequency synthesizer circuit
generates the transmit carrier frequency and the first mixer
injection frequency for the receive circuit. This circuit uses
a phase-locked Voltage Controlled Oscillator (VCO) operat-
ing on the actual transmitter frequency (136-153 MHz for
19C851880G1 150-174 MHz for 19C851880G2) during
transmit and 45 MHz above the actual receive frequency
during receive. The Synthesizer Board plugs into the Trans-
mit/Receive Board at P5 and P6. See Figure 1 for the Syn-
thesizer Block Diagram.

CIRCUIT ANALYSIS

The synthesizer frequency output is controlled by the
microprocessor on the Transmit/Receive Board. Frequency
stability is maintained by a temperature compensated crystal
controlled reference oscillator (TCXO) module (U203). The
oscillator has a stability of ±5 PPM over the temperature

range of -30°C to 60°C and determines the overall stability
of the radio.

The synthesizer output signal is generated directly at
VCO module U204. The output from U204 is fed through a
low pass filter to the Prescaler U202, the Local Oscillator
buffer and the Power Amplifier buffer. The Local Oscillator
and the Power Amplifier are located on the T/R Board. The
VCO output is also buffered by the transistor Q201 to feed
divide by 64/65 dual modulus prescaler U202. The prescaler
feeds the Fin input of the Phase-Lock-Loop (PLL) chip
U201.

Within U201, the prescaler signal is further divided
down to 5 kHz to be compared with a reference signal. This
reference signal is derived from 12.8 MHz TCXO module
U203. The PLL chip, U201, divides the 12.8 MHz TCXO
down to the 5 kHz reference frequency. Divider circuits in
U201 are programmed by three inputs from the microproc-
essor on the T/R Board. These are SYN ENABLE, SYN
DATA and SYN CLOCK lines. A LOCK DETECT line from
the PLL chip to the T/R Board microprocessor is used to
prevent transmissions when the synthesizer is unlocked. A
pulsed beep will be sounded if this condition occurs.
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Audio modulation from the T.R Board is applied to the
Synthesizer Board at P6-2. Audio Modulation then goes to
Mod Pot R230 to adjust the modulation level. The output from
the Mod Pot is summed with the unfiltered control voltage and
fed to operational amplifier U206.2. Amplifier U206.2 is bi-
ased to produce gain variation with different control voltages.
When the control voltage is below 1.7 volts, both diodes in
diode package D201 are biased off. The op amp gain is then
unity. As the control voltage rises above approximately 1.7
volts, one of the diodes (D201) is forward biased. This in-
creases the op amp gain to approximately 1.2. Further increases
in the control voltage above approximately 2.5 volts turns both
diode paths on, thus increasing gain to about 1.4. Gain vari-
ation versus control voltage compensates for decreasing VCO
gain at higher control voltages. The net affect of this is to
linearize the loop response across the frequency band to main-
tain relatively constant audio modulation and constant digital
Channel Guard waveshape.

The synthesizer enable line also drives bilateral switches
U205.2 and U205.3. The pulse applied to these gates, when
channel changes occur, turns the gates on which shorts out
resistors R224 and R225. This allows rapid channel acquisi-
tion.

During Standby operation, the Synthesizer 5.4 volts is
switched ON for 25 ms and OFF for 75 ms. In order to facilitate
channel acquisition during Standby operation, bilateral switch
U205.1 is driven by the Synthesizer data line to quickly deter-
mine if a carrier with the proper signalling tone is present. If
no carrier or a carrier with incorrect tone is detected, the radio
remains in Standby. If a carrier with the proper tone is detected,
the Synthesizer 5.4 volts is switched ON continuously until the
carrier and/or the tone is removed.

A delay and isolation circuit is applied to the output of the
VCO to prevent unwanted Synthesizer output before the VCO
has locked and settled on frequency. This is necessary to
prevent excessive L.O. leakage at the antenna terminal. Com-
ponents of this circuit are R239-R247, C231-C233, Q203,
Q204 and D202. When the Synthesizer 5.4V is applied in
receive mode, D202 is reversed biased to maximize isolation.
"Enable" pulse is applied to Q204 and Q205, delayed by five
milliseconds (set by R239, R240, C231), whereupon the tran-
sistor pair "latches up" and forward biases D202, connecting
the VCO output to the "Synthesizer Output" pin (P5-P6).
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The Prescaler will cause low level "tweets" to be heard in
the receiver in the frequency range of 160.655-160.755
MHz. When a frequency in this range is programmed, the
PC programmer will display the following message:

A modification is needed to change the Prescaler divider
ratio to eliminate the "tweet". Remove R232 and place it
(or a direct short) in the location for R233. The PC
programmer will configure the channel information sent
to the radio based on whether or not this change is made.

NOTE

Select Alternate Prescaler (Option F7) for this
frequency. Refer to Maintenance Manual
LBI-38556.
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IC DATA

U201
SYNTHESIZER
19B800902P5

U202
PRESCALER
19A149944P201

U203
CRYSTAL OSCILLATOR
19B80135P7,P8,P13
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IC DATA
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U204
VCO
19C851913G1,2

NOTE:  SCHEMATIC DIAGRAM FOR REFERENCE ONLY
(19D902862, Sh. 1, Rev. 5)

U205
QUAD ANALOG
SWITCH/MULTIPLEXER
19A702705P1,P4
(CMOS)

U206
OPERATIONAL AMPLIFIER
19A702293P2 & P3
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PARTS LIST

(19C851880, Sh. 1, Rev. 4)
(19C851881, Component Side, Rev. 2)

OUTLINE DIAGRAM

SYNTHESIZER BOARD
19C851880G1 & G2

(19C851880, Sh. 1, Rev. 4)
(19C851881, Solder Side, Rev. 2)

COMPONENT SIDE

SOLDER SIDE
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SCHEMATIC DIAGRAM

S
Y
N
T
H
E
S
I
Z
E
R

B
O
A
R
D

SYNTHESIZER BOARD
19C851880G1 & G2

U204 (VCO):
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