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DESCRIPTION

This RF Board for the 900 MHz MDX™ MTD™, and
MDX DATA RADIO radios contains the following cir-
cuits:

® Afrequency synthesizer to generate the transmit
carrier frequency and the receiver circuit first
mixer injection frequency.

® Transmit exciter, Power module, LPF, T/R
switch and power control stages.

® Receive circuit front end, IF, and FM detector.

® Voltage regulators.

The RF Board is mounted in the bottom of the frame
assembly. Refer to the applicable Combination Manual
for a mechanical layout of the radio. Figure 1 is a Block
Diagram of the transmitter, receiver and synthesizer cir-
cuits.

Transmitter circuit adjustments for frequency,
power and deviation are accessible from the topside of
the board, as are IF alignment, second oscillator and
audio level adjustments for the receiver circuit. Chip
components on the bottom of the board provide opti-
mum RF performance and are accessible for easy servic-
ing by removing the "friction fit" bottom shields.

Selected use of sealed modules permits small board
size as well as RF and mechanical protection for sensitive
circuitry. Modules are not repairable and must be re-
placed if they are determined to be damaged.
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CIRCUIT ANALYSIS

SYNTHESIZER CIRCUIT

The synthesizer generates all RF transmit and re-
ceive LO frequencies. The circuit uses a phase locked,
voltage- controlled oscillator (VCO) operating on a fre-
quency of 896- 902 and 935-941 MHz for transmission
and 935-941 MHz for reception. The synthesizer output
signal is generated directly by VCO module U201, and
buffered by Q201 and Q202 to a level of +8 dBm. The
synthesizer output is applied to the receiver mixer, and
is also attenuated to 0 dBm by R201 to feed the transmit-
ter exciter module.

The microprocessor (U703) on the Logic Board
controls the synthesizer frequency. Frequency stability is
maintained by a temperature compensated crystal-con-
trolled oscillator (TCXO - U204) module. The oscillator
has a stability of 1.5 PPM (20.00015%) over the temper-
ature range of -30°C to +75°C. The TCXO also has low
frequency modulation capabilities used in digital chan-
nel guard implementation.

The VCO output is also buffered by Q207 and feeds
the divide by 128/129 dual modulus prescaler U205. The
prescaler output is applied to the Fix input of the PLL
U206. The prescaled signal is further divided down in-
side U206 to 12.5 KHz to be compared with a 12.5 KHz
reference signal. This reference signal is derived from
the 12.8 MHz TCXO module U204. U206 divides the
12.8 MHz TCXO down to the 12.5 KHz reference fre-

quency.

Divider circuits in U206 are programmed by three
inputs from the Logic Board that are buffered and in-
verted by transistors Q210, Q211, and Q212. The S EN-
ABLE pulse activates switch U202 to allow more rapid
channel acquisition, during channel changes, by increas-
ing the loop bandwidth.

The PA LOCK DET signal from the PLL goes to the
microprocessor and is used to prevent transmission
when the VCO is not on frequency (unlocked).

Audio modulation from the Audio Board is applied
to the VCO module through R218 and DEVIATION
ADJUST potentiometer R224. R256 is the compensation
adjust for the TCXO modulation used for digital channel
guard operation. Q206 is used to short any AC signal
present on the modulation line during receive.

When the radio is used in direct mode (talk-
around), the VCO is band switched to the 935 to 941

Copyright© March 1998, Ericsson GE Mobile Communicatons, Inc.

MHz frequency range. Transistor Q204 inverts and buff-
ers the band switch line from the microprocessor. Tran-
sistor Q205 is turned on in the normal mode of
operation, and R224 is used to set deviation. In the
talk-around mode, Q205 turns off, and Q214 turns on.
This allows R226 to set the talk-around deviation.

TRANSMITTER CIRCUIT

The transmitter consists of fixed tuned exciter mod-
ule U104, PA module Ul01, a pin diode switch (D104,
D401), a low pass filter, a directional coupler, a power
control circuit, and a transmit voltage switch.

Exciter Module

The block diagram (Figure 1) shows the synthesizer
driving the receiver mixer at +8 dBm. R201 reduces the
+8 dBm level to 0 dBm for exciter input drive. Exciter
module U104 operates from a switched 8 volt supply and
avariable supply. The variable supply is controlled by the
power set circuitry. The fixed tuned exciter module
bandwidth is sufficiently wide to cover 896 to 941 MHz.
Both input and output ports operate at 50 ohms. The
exciter module typically provides 23 dB of gain, and 200
milliwatts maximum output power to drive the power
amplifier module.

Power Amplifier Module

PA module U101 requires a drive of 200 + mW from
the exciter module to deliver up to 15 watts power
output. The module is mounted to the rear heatsink.
Input and outputimpedances are 50 ohms. The module
output appears at J103 with a configurable coax jumper
for a 15 watt radio, or routing to a 25 watt PA Board.

The PA module output power is controlled by vary-
ing the DC voltage to the module’s first stage. Refer to
the Power Control Circuit analysis paragraph below.

Pin Diode Switch, Low Pass Filter, and
Directional Coupler

The output from the Power Amplifier Board module
feeds transmit pin diode switch D104. In transmit,
switched 8 volts is applied through 1.103, turning on pin
diodes D104 and D401. Diode current is set at 40 milli-
amperes by R104. D104 couples the Power Amplifier
Board output from J102 to the lowpass filter composed
of C108, 1.102, C107, L101 and C106.
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During transmit diode D401, C401, 1401 and the
cable connecting J401 and J104 form a quarter wave line.
The line presents a high impedance at J104, thus mini-
mizing loss of power due to the parallel RF path for the
Rx input.

The low pass filter reduces the harmonic output
from the transmitter and feeds the directional coupler
W101/W102. The directional coupler provides a sample
of transmitter power for the power control circuit. The
coupler output is applied to antenna jack J101.

Power Control Circuit

Power control is provided by U103.2 and associated
circuitry. The circuit samples the output power to the
antenna, from the PA Board, to maintain a constant
power level across the band. Also, a thermistor senses the
heatsink temperature to reduce the power output level
at heatsink temperatures above 70°C. The circuit con-
trols the supply voltage to one of the amplifier stages in
the exciter module to maintain a constant output power
at the antenna.

A directional coupler (W101 and W102) provides a
sample of transmitter power to diode D101. D101, R103,
and C104 produce a positive DC voltage proportional to
the transmitter output power level. This DC level feeds
the (-) input of amplifier U103.2. Power set resistor R113
and R112 determine the DClevel to (+) input of U103.2.
U103.2 amplifies the difference between the (-) and (+)
inputs, forcing the output power level to equal the power
set level by varying the drive to Q103 and Q104. Q104
supplies the control voltage to the exciter module U104.

For example, if the output power level begins to drop
below the power level shown by R113, the output of
U103-B increases positively, causing Q103 to conduct less
current. The base voltage of Q104 rises, increasing the
control voltage to the exciter module, thereby increasing
the output power level back to the required setting.

Q102, C114, C117, and R116 improve the transient
stability of the power control loop when the transmitter
is keyed.

Transmit Switch

When in the transmit mode, the Logic Board micro-
processor pulls the DPTT line low, causing the output of
U103.1 to go low. Q101 turns on to supply SW 8V to the
exciter module, the power control circuit, and the PIN
diode switch. At the same time, Q203 and Q213 are
controlled by the DPTT line to remove the supply voltage
to RX pre-amp Q401.

RECEIVER CIRCUIT

The dual conversion receiver circuit consists of a
front end section, a 39.5 MHz first IF, and a 455 KHz
second IF with an FM detector. All audio processing and
squelch functions are contained on the Audio Board.

Front End Section

The 935941 MHz receive RF signal is 39.0 MHz
above the transmit frequency. The receive signal is cou-
pled from antenna jack J101 through the directional
coupler and the low pass filter to pin diode D401. In the
transmit mode, SW 8V is applied through L103, turning
on PIN diodes D104 and D401, completing the DC path
through L401. D401 provides an RF path to ground for
the receiver input while in transmit. In the receive mode,
D401 is off, allowing the RF signal to pass by D401
unattenuated.

Preselector filters Z401 at the input of the RF pream-
plifier Q401, and Z402 at the output of the preamplifier,
are fixed tuned three pole bandpass filters that deter-
mine the 8 MHz RF bandwidth selectivity for the receiver.
Q401 is a low-noise amplifier with a 10.5 dB gain. The
amplifier is matched to provide approximately 50-ohm
input and output impedance for the preselectors.

Mixer Z403 is a doubly balanced diode mixer. The
mixer is driven by a local oscillator signal (896-902 MHz)
with a level of +8 dBm to provide good intermodulation
and spurious performance. The mixer converts the re-
ceived signal to 39.5 MHz. The mixer conversion loss is
typically from 6 to 7 dB.

39.5 MHz IF

The first 39.5 MHz IF amplifier transistor Q501 is a
junction FET operated in the common gate mode. This
configuration offers a typical input impedance of 75
ohms. The output circuitry is tuned by L504 and loaded
to provide the proper source termination for the four
pole crystal filter that follows.

The output of the crystal filter is matched by second
IF amplifier transistor Q502. This port is also tuned by
L506, and loaded to provide the proper filter termina-
tion. Transistor Q502 is a dual gate FET operating at a
bias current of about 10 milliamps. The output of Q502
is tuned by L507 for maximum gain at 39.5 MHz, and is
loaded by the 2nd mixer in IC U501. Amplifier Q502 has
a relatively high input and output impedance, and pro-
vides high isolation between U501 and the 39.5 MHz
crystal filter output.
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Converter,/ IF.'Detector

IF module U501 15 an MC3361 chip Pins 1 and 2
connect to an internallv-hiased oscillator transistor. The
external circuitry of this oscillator transistor includes
cryvstal Y501 operating at 39.045 MHz. The frequency of
this third mode oscillator s adjusted by inductor L508.
The oscillator drives the nmmal balanced mixer. The
39.5 MHz IF signal 1s translated to 455 KHz and appears
at pin 3 of U501, This IF signal is filtered by a 9 element
ceramic filler 2503 and drives the internal 455 KHz
amplifier and limiter. The limited 455 KHz signal drives
an internal quadrature detector. The phase shift network
needed by the quadrature detector is provided by induc-
tor L5309,

The audic output port is Pin 9 on U501. Inductor
L5309 is adjusted for maximum audio output level. The
audio signal at pin 11 filtered by resistor R514 and
capacitor C521 to reduce IF feedthrough. Buffer ampli-
fier Q503 drives audio potentiometer R515. This poten-
tiometer is used to set the amplitude of the VO1./5SQ HI
signal for proper system operation.

POWER DISTRIBUTION

Power (A+ = 13.8 volts nominal) is provided to the
radio through connectors J704 (pins 2 and 3) and J705
(pin 1) on the RF Board.

Pin 2 of ] 704 supplies A+ CONT to the power ampli-
fier module U101, the power control transistor Q104,
and the 20-Volt transient suppressor D105. D105 protects
the radio from noise spikes and other overvoltage tran-
sients appearing on the input power cable.

Pin 3 of ]704 supplies A~ SW to regulators U102 and
U207 and the PA module. U102 supplies 8 Volts to the
transmitter switch, svnthesizer 5-volt regulator U203,
and the Audio, Logic Board through J702 pin 3. U207

supplies 8.3 Volts 1o the synthesizer.
Pin i of J705 supplies A + SWto U502, U502 supplies

& Volrs 1o the receiver and routes A + SW to the Logic
Board.

SERVICE NOTES

SYNTHESIZER CIRCUIT

Lleshiootng consists of fnst check
Clevels determuning if the proper
and thren checking individual

Svrithesizer o
ing tor the proper i)
Waverorms e prosond,
modules.

DC Analysis

8.3 Vdcis supplied by regulatox U207 This regulator
supplies the biasing for transistor circuits Q201, Q202
Q207, Q208, Q209, Q210, Q211, and Q212. Resistor
R211 and capacitors €204 and C205 decouple the 5.3
volts for use in the VCO module U201 The 10 milhiamp
current drain of this module results in approximateiv 8.2
Vdc on pin 4.

Transistor Q202 draws approximately 10 milliamps,
resulting is a collector voltage of 4.3 Vdc at the juncuon
of resistor R209 and Capacitor C206. Lack of VCO RF
output will modify this voltage.

Transistors Q201 and Q207 have collector voltages
of approximately 3.95 volts and 4.06 volts, respectively.

Regulator U203 uses the 8 volts trom transmitrer
regulator U102 to generate 5 volts for U204 and 17205,

Waveforms

Waveforms associated with the synthesizer (see Fig-
ures 2-6) were measured with a 10-megohm, 30 pF probe
with DC coupling. The waveforms in Figure 5 and Figure
6 are sent by the microcomputer on the Logic Board t¢
the synthesizer to load a new channel.

For Figure 3, select a channel in the center of the
band (channel 240 in this case, frequency = 899/125 =
7.02 MHz).

The top of the ramp is approximately 0.6 Vdc greater

than the control voltage on PD out, Pin 17 Channel 240
is shown.

Module Isolation

Reference Oscillator U204:

Look for a waveform similar to the reterence
(Figure 2) on Pin 2. If the waveform s o
present, check the 5 volt regulator U203 I
oscillator is being supplied 5 volts and the wave
form is not present. the oscillator moduie 1«
probably defective.

VOO U201

Disconnect conuol voltage circuiry from YOO
and connect a DC power supply to Prre 3 Wt
4.5 volts DC on Pin 8, the output of U201 tpin
5y should be 899 MHz =3 MHz.
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20ns/div
(INPUT TO U206-PIN 2)

Figure 2 - Reference Oscillator (Input to U206, Pin 2)

4

Al

HEER
HEEEINEN

SELECT CHANNEL 240 Frequency = 899/128 = 7.02 MHz

20ns/Div

' Figure 3 - Fin (input to U206, Pin 10)
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20us/div - Channel 240

Figure 4 - Ramp (output U206, Pin 3)

Figure 5 - Top-S ENABLE (Input U206, Pin 13) (Triggered on loading a new channel)
Bottom-S CLOCK (Input U206, Pin 11)
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Figure 6 - Top-S DATA (Input U206, Pin 12) (Channel 240 being loaded)
Bottom-S CLOCK (Input U206, Pin 11)

Power output of the VCO can be measured by
connecting a coax directly to the module, be-
tween pin 5 and ground. The output should be
approximately 0 dBm with C207 still connected
in the circuit.

Prescaler U205:

Connect pin 3 of the VCO to 4.5 volts DC. With
the radio in receive, monitor the frequency of
the VCO at the connection of capacitor C210
and resistor R212. DC short pin 7 of U205 to
ground to cause divide by 129 to occur. The
frequency output at pin 5 should be the VCO
frequency divided by 129. Tie pin 7 to pin 1 (5
volts) to cause divide by 128 to occur. Check pin
5 to verify that this occurs. Improper division
may indicate a defective prescaler.

Bilateral Switch U202:

The bilateral switch is used to short around the
loop filter during channel change. Ashorted (to
ground or adjacent gate) gate may be isolated
by comparing voltages through the loop filter to
those of a functioning radio. Defective gates
might be suspected when the radio does not
change frequency quickly enough.

Phase-Lock-Loop U206:

There are no other specific checks to aid in
evaluation of U206. Usually, it is suspected only
if all other checks are OK. Before changing,
inspect chip components for mechanical dam-
age and check resistances through the loop fil-
ter.

Transistors Q201 and Q202:

After checking for proper DC operation, mea-
sure the gain from the VCO, pin 5 to the syn-
thesizer output C201/R201. The gain should be
approximately 10 dB.

PA MODULE REPLACEMENT

To remove PA Module U101:

1.

Unsolder the five leads from U101, using either
solder removal braid, or a mechanical de-solder-
ing tool. These leads are fragile and can be bent
very easily. Do NOT unsolder the shield that
wraps around the module.
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Remove the PA bracket screws and the RF Board
SCrews.

Remove the RF Board from the radio chassis
assembly. Refer to the disassembly procedure
provided in the Service Section. Carefully slide
the module out of the shield, and away from the
board.

To install PA module U101:

1.

no

Apply heat conducting silicone grease to the
entire metal side of the replacement module.

Carefully insert the five leads from the module
into the five corresponding PWB holes, and slide
the module into the shield. Do NOT solder the
leads yet.

Slide the RF Board assembly back into the radio
frame. Reinstall all hardware, harnesses, cables,
etc.. Replace all screws.

Install the two PA bracket screws. Solder the five
module leads. Trim excess wire.

TRANSMITTER CIRCUIT

Most transmitter circuit problems can be isolated by
checking the TX power gains shown in Figure 1 - RF
Board Block Diagram.

Transmitter DC Measurements:

1.

Ensure that DPTT is low when the mic PTT is
keyed low.

Check for approximately 8 volts at pin 5 of the
exciter module U104. If not present, trouble-
shoot the TX switch circuitry, Q101 and U103.

Check for approximately 0.7 volts across each
PIN diode D104 and D401. If not present, check
the conduction path from L401 to the TX switch

Q101.

Check for an adjustable voltage of 0 to 12 volts
on pin 9 of the exciter module U104. At maxi-
mum power, with Power Set adjustment R113
fully clockwise, pin 9 should be approximately 2-8
volts. If not present, check the power control
circuitry: U103, Q102, Q103, and Q104.

Check for 13.8 volts on pins 2, 3, and 4 of the PA
module U101, and ensure a good mechanical
and electrical ground from the PA module to the
bracket and casting.

RECEIVER CIRCUIT

To isolate a receiver circuit problem refer to the
Receiver Circuit Symptoms and Checks chart below.

RECEIVER CIRCUIT QUICK CHECKS

SYMPTOM: CHECK:
No Audio 1. U502 regulator.

2. The level and frequency of
the first mixer injection
frequency.

3. The level and frequency of
the second mixer injection
frequency.

4. Quadrature detector circuit.

5. Quadrature detector coil
tuning (L509).

Poor SINAD 1. Troubleshoot receive circuit
stage gains (see Figure 1).
2. Input cable.
3. PIN diode switch shorted.
Distorted Audio 1. Both mixer injection
frequencies.

2. Quadrature detector coil
tuning.

3. Crystal filter source and load
tuning.

4. 7503: 455 kHz ceramic filter.

[5%)
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PART NUMBER

DESCRIPT_ION

F‘;VMBOL
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i i
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i .
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!

SYMBOL

PART NUMBER

DESCRIPTION
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184700072P23

e 18A700072P30
o 19B800830P4
_ioe 19B800B30P3
.03 198800831P6
.04 19A704921P1
106
L1201
2401 19B8008BICP8
a2 19B8008I0P3
L403
ang
La04
L.B02 H343CLP10022
ana
LE03
1504 19B801413P4

aroes oo ARG

I ST § IR B
.
TROELY sirr ot THNATAR
- FRRS

acts rated @ 2.9
22-03-207

o Meen 20207

nracts ratea ar 2.8

x 2¢-27-2040

RE 5w te Paut Smtn SK83T
Coii, BF 11 7 wri 218% sin 1 Paul

Smin GX-896

Cop, RE OB wri s o Faar Srth
SK-890-:
Con

PART CF PWB

Coil, RF sirr to Paul Smutn SK-841-1
Coll, RF 11.7 pt{ £5%, sim to Paul
Smith SK-8Y6-1

PART OF PWEB

Coil, Fixed: 10 uH £ 10%

Coil, 39 MHz

SYMBOL

PART NUMBER

DESCRIPTION

|

.505

L5066
thiu

1508
L509

0401

21501

Q502

R107
7102
R103
]104
]105
]106
3107
2108
7109
2110
Ritt
R112
R]113
R114
R115

8116
R117

R118
and
R119

R120

THATOONZARPZY

19B8G1413P2

19BB01415PY

YA TOLLT IR

THATGLYEPY

19a704708P7

THAD00TePY
184 7000549P2
194700023P2
19A7G2084P2

F1BA 000 76P7

18AT02524P3

19A116818F3

19A700023P2

19B8O0607P103
19880060 7P580
19B800607P102
19B801486P151
19B8006C7P183
19B800607P560
18B800607P154
19B800607P183
18B800607P332
138800607P103
1488006077102
19B800607P392
19B800779P6

198800607P162
19A701864P5

198B800607P473
19B800607F123
198800607P394

19B80O060T7P223

Coil. RF, fixec: 4.7 uH £10%: sim
to Jetfers 4436-8K.

Coil, 39 MHz

Transformer, 455 KHz." sim to AEPD
162B3277P17

— — — — TRANSISTORS ~— — — —

Silicon, PNP' sim to Motorola
2N4918

Silicon, NPN
low profile.

Silicon, PNP; sim to MMBT4403 low
profile.

Silicon, NPN:
Silicon, NPN:

sim to MMBT3304

sim to MJF3055.
sim to NEC 2SC3356

Silicon, PNP.
low profile

Sdicon, NPN
iow profile

sim to MMBT3306,

sim to MMBT3904.

Silizcon, NPN:
Sthizon, NPN:
low profile.

Silicon. PNP.
low profile

Silizon, NPN:
Silicon, NPN:

sim to NEC 25C3356
sim to MMBT3904,

sim to MMBT3906,
sim to 2N3904.

sim to MPS 2369

Silicon, NPN:
low profile.

sim to MMBT33904,

High frequency, NPN: sim to
MMBR951

N-Type, field effect; sim to
MMBFJ310.

N Channel, tield effect; sim tc Type
3N1877.

Silicon. NPN: sim to 2N3304
— - — — —RESISTORS
10K ohms £5%. 1/8 w
56 onms 5%, 1/8 w

1K ohms £5%, 1/8 w
150 ohms £5%. 1/2 w.
18K ohms £5%, 1/8 w
56 ohms 5%, 1/8 w
150K ohms + 5%, 1/8 w
18K ohms £5%, 1/8 w
3.3K ohms £5%. 1/8 w
10K ohms £5%. 1/8 w
Metal film: 1K ohms 5%, 1/8 w
Metal fiim. 3.9K ohms £5%. 1/8 w
Varable: 2.2K ohms x25%. 1/3 w
Metal film 1.5K ohms £5%. 1/8 w

Thermal: 2K ohms £10%, sim to
Midwest Components 2H-202

Metal film. 47K ohms £5%. 1/8 w
Metal fiim: 12K ohms 5%, 1/8 w
Metal film: 390K ohms £6%, 1/8 w

Metal film
Maetal film
Maetal film
Metal film
Metal film
Metal film
Metal film
Metal film
Metai film
Metal film

Metal film: 22K ohms £5%. 1/8 w
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PARTS LIST

LBI-38545

SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION
R121 198800607P821 Metal film. 820 ohms £5%. 1/8 w R257 19BBO0607P104 Matal film. 100K ohms £5%. 18 w
32%2 R401 1988006079821 Metal film 820 onms 5% 1/ &
B123 | 19B801479P120 Mewal tlm 12 ohms 25%. 1w Racz - 1198800607P562 Metal fim 5 8K onms #5% 1%
a1oa 19BEO0E07P 100 Motal fim. 10 o <55 18 w R403 198800607P 15 Metai film 150 onms £5% 178 w
thru R501 19B800607P181 Metal fim 180 ohms x5%. 1/8 w
R726 R502 19B800607P270 Metal film 27 ohrms £5%, 1/8 w
F20T 1988006070330 Metal fim 33 ohms +5%, 1/8 w Asc3 | 13B800BO7PI23 Metal fim 12K onms £5%. /6 w
R202 18B800607P331 Metai fiim 330 ohms 5%, 1/8 w 4504 19880060 7P103 Metar fim 10K onms 5% /8 v
8203 198800607P472 Metal fim. 4 7K ohms £5%, 1/8 w 4505 19BB00B07P123 Metal fire 12K onmms <6% /8 w
F204  |19B800607P102 Metal fim: 1K ohms 5%, 1/8 w AS06 | 19BB00607P154 Metai fiim 150K onms = 5% 1/8 w
7208 198800607P181 Metal firm. 180 ohms 5%, 1/8 w and _
R206 19B800607P100 Metal fim. 30 ohms =5%, 1/8 w A507 . . o
R207 | 19B800BO7PI8Y Metal film 180 ohms 5%, 1/8 w. Hsos | 1088006077270 Meta fim 27 onmrs =5%, 18w
R208 198800607P331 Metal fim. 330 ohms 25%, 1/8 w R509
R203 19B800607P472 Metal tim 4 7K ohms £5%, 1/8 w RS 11 198800607P821 Metal fiim 820 ohms z5%, 1/8 w
R210 | 19BB00607P102 Metal film. 1K ohms =5%, 1/8 w e,
A1 19B800607P100 Metal fim. 10 ohms 5%, 1/8 w R513 | 19BBO06O7P473 Metal film 47K onms 5%, /8 w
/212 | 198800607P161 Metal fim. 180 onms 5%, /8 w RS14 | 19BB00607PB22 Metal film 8.2K ohms 5%, 1/8 w
A213 198800607P47 Metal film 470 ohms 25%, /8 w RS15 198800779P4 Vanable 1K ohms z25%. 100VDCW 3 v
R214 | 19B8800607P33 Metal film: 330 ohms =5%, 1/8 w RS16 | 19BBO0GO7P333 Metal film 33K ohms £5%. 1/8 w
R216 198800607P822 Metal fim" 8.2K ohrs 5%, 1/8 w. o INTEGRATED CIRCUITS — —
R216 19B800607P222 Metal fim. 2.2K ohms £5%, 1/8 w U101 NEXT HIGHER ASM
R217 19B800607P223 Metal fitm: 22K ohms 5%, 1/8 w U102 194134717P3 Linear 8 Volt Reguiator
R218 198800607P102 Metal fim. 1€ ohms 25%, 1/8 w sim 1o MC7808CT
R213 19B800607P103 Metal tim. 10K ohms 5%, /8 w. Li03 19A701789P2 Linear. Duat Op Amp, sim to
R220 | 19B800607P223 Metal fim: 22K onms =5%, 1/8 w. LM358
R221 19B800607P103 Metal film: 10K ohms =5%, 1/8'w. Ul04 | 19A704695P2 Integrated circut
R222 | 19B800607PEE3 Metal film: 68K ohms 5%, 1/8 w. U0t | 19A705616P2 OSC  VLTG CONT
R223 | 198800607P223 Metal fim. 22K onms £5%, 1/8 w U202 119A700029P44 Digal BILATERAL SWITCH
R224 | 198800779P7 Varable 3 3K ohms 225%, 100 U203 | 19A704571RT Linear, +5 Yot Reguiator. sim to
VDCW, 3w i
225 | 19B800607P683 Metal film. 68K ohms 5%, */8 w 5204 119880135716 05C - xTAL
R226 | 198800779F7 Variabe: 3.3K ohms 225%, 100 U206 | 18A704740P¢ Digitai Dwider. sim 10 Misubisn: M54 75¢
VOCW, 3w U206 198800302P4 Digrtal - Synthesizer, CMOS Senal Input
227 198800607P333 Metal film. 33K ohms 5%, 1/8 w u207 19A701999P4 ﬁ'gefrra’,(opr?sémevgoﬁi e,
R228 19B8800607P334 Metal Hlm- 330K ohms 5%, 1/8w U501 {9A704619P ‘ «mia" ‘Osrjr;/"\ix‘erm'—/[)ie"/;'rﬂ o
R229 198800607P332 Metal tiim  3.3K ohms £5%, 1/8 w o ) ‘ O MC3IBIAP e
R230 13B800607P224 Metal fim. 220K ohims 5%, 1/8 w 502 19A704073P2 Lnea 8 Vot Reguiato” s rc
R231 19B800607P223 Metai fim. 22K ohms z5%, /8 w MC75LOBCP
R232 198800607P474 Metal fim. 470K ohms =5%, 1/8 w — — -~ — — —CABLES
R234 19A7029319137 Metat tim: 237 ohms 27 %, 200 Wi PART OF PW8
VDOW, 18w and
RZ35 | 19A702931P273 Metal fim; 1330 onms =" %, 200 wiez -
VDCW, 1/8 w - - CRYETA
R236 19B800607P823 Metal firm: 82K ohms =5%, /8 w Y501 138233066514 XTAL
237 198800607P332 Metal firm. 33K ohms 25%, 1/8 w e MISCELLANEOLS
£238 19B800607P472 Metal firm 4 7K ohms £5%, 1/8 w 3 98233497863 XTAL
R239 198800607103 Metal film 10K onms 5%, 1/8 w e FILTER - -
R240 198800607P332 Metal film. 3.3K ohms 5%, 1/8 w 240 19A04888P2 Fiiter. bandpass sim to Murata
7241 19BE00607P472 Maial fim 4.7K ohms 5%, 1/8 w e, CFCURI37-POOBETE
R242 198800607P393 Meta firm 39K ohms £5%. 1/8 w 7503 B8O 0257 Balar coa Mol s 10
R243 19R8C0607P47! Meztal tilm 470 ohms 25%, */8 w Mim-Circuits S8L-1x
R244 19BBO0B07PIOZ Metal tioe 10K ohms £5%, 1/8 w 2501 TGATONE IG20 FLT O XTA
e e ASCELLANEGUS
8247 19RB006077 1 54 Metal fim 150K ohms = 5%, 1/8 w 2 19B801556G3 KTAL
thru i3 19AT05673G19 FLT  XTAL
R250 7502 PAR™ OF 2507
o AR i BEK ahre 2550 1/
;ii 19?8006‘”:“?: :A“ " peK onme =57 8w 7503 | 19880102104 FLT e
1252 9B8800607P33C NMetal fiim 33 ohms #5%, /8w @ 1R8O 1490P ~d Strap
R253 19B800607F! Merai i sumpe! g L9880 78P" o
R254 198800607P100 Metal tirr 10 ohms 5%, 1/8 w o 1oba0s 1526 e s
R255 193800607P104 Metal far. 100K onn's £5%., 1/8 w ; 190902921 P1 ey
R256 193800779P16 Varaois 3*22:1 ohms £25%, 100 o | 98801863P1 A

i
i
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LBI-38545

OUTLINE DIAGRAM

COMPONENT SIDE

(190902132, Sh. 2, Rev. 5)
(190902921, Sh. 1, Rev. 4)
(190902921, Sh. 3, Rev. 4)

@ SAME AS PART 12 EXCEPT AS NOTED BELOW

20(FARSIDE)
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]
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(190902132, Sh.

LEAD IDENTIFICATION

BACKSIDE

2, Rev. 5)
(190902921, Sh. 3, Rev. 4)

FOR G210.0211.,0212,8 Q503

FLAT
c. ¥ E

X

B

IN-LINE

TOP VIEW
NOTE: CASE SHAPE IS
DETERMINING FACTOR FOR
LEAD IDENTIFICATION.

4——— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

RUNS ON COMPONENT SIDE

L
JEN

LEAD IDENTIFICATION
FOR U203,U207 & USO2

FLAT
3 1

2

IN-LINE
TOP VIEW

NOTE: CASE SHAPE IS
DETERMINING FACTOR FOR
LEAD IDENTIFICATION.

CAUTION

a0 g

ELECTROSTATIC
SENSITIVE
DEVICES
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SCHEMATIC DIAGRAM LBI-38545

- ]
TRANSMITTER e
1. ALL RESISTORS ARE 1,8 WATT UNLESS OTHERWISE SPECIFIED
TX SWITCH 62 AND RESISTOR VALUES IN OHMS UNLESS FOLLOWED BY
SHET 2,3 =T — K = 1000 OHMS OR M = 1,000,000 OHMS. CAPACITOR
lREGwv \ ) [rcrseect ] assk VALUES IN PICOFARADS (EQUAL TO MICROMICROFARADS)
oy wr I > I704.3 UNLESS FOLLOWED BY u = MICROFARADS. INDUCTANCE VALUES
. - sS4 on A+SW IN MICROHENRYS UNLESS FOLLOWED BY nH = NANOHENRYS,
33 Es® NTGS Z mH = MILLIHENRYS OR H = HENRYS.
%o & & J, /2)\ INDICATES PART OF PWB.
- & i 3. * INDICATES CRYSTAL FILTER PAIRING (DOTS APPEAR ON
1 a1 R107 ! T AHCONT TOP OF FILTER CASE.
3 Rl i 150K — U2 /4\ USED ON BANDSWITCHED RADIOS ONLY.
1K _p 2 < +
HP&E\ ”_ix_)z | sg 5\ USED ON NON-BANDSWITCHED RADIOS ONLY.
&3 |l 8= R /6N NOT CURRENTLY USED
7041
s oi% > .
BT 17 /?\ NOT USED ON GROUP S.
B\ J102 AND J103 ARE CONNECTED IN UNITS
WITHOUT A PA BOARD.
POWER SET
POWER CONTROL - 7104 AND J401 ARE CONNECTED IN SIMPLEX
UNITS.
3ex gz
[- 4 . -
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LBI-38545 SCHEMATIC DIAGRAM
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SCHEMATIC DIAGRAM

LBI-38545
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ADDENDUM NO. 1 TO LBI-38545B
(PCMT,PCDR,PCPM)

This addendum adds Revision Letter information which will be incorporated into the manual at the next printing.

REV. A RF BOARD 19D902132G3
Incorporated into initial shipments.

REV. B RF BOARD 19D902132G3
Incorporated into initial shipments.

REV. C RF BOARD 19D902132G3
Incororated into initial shipments.

REV. D RF BOARD 19D902132G3

To improve second image rejection and receiver sensitivity, the following components were changed.
C515 changed from 8.2 pF (19A702061P12) to 0.01 uF (19A702052P14).

R503 changed from 12K ohms (19B800607P123) to 6.8K ohms (19B800607P682).

R504 changed from 10K ohms (19B800607P103) to 8.2K ohms (19B800607P822).

R505 changed from 12K ohms (19B800607P123) to 8.2K ohms (19B800607P822).

R506 changed from 150K ohms (19B800607P154) to 33K ohms (19B800607P333).

R507 changed from 150K ohms (19B800607P154) to 27K ohms (19B800607P273).

R511 changed from 820 ohms (19B800607P821) to 1K ohms (19B800607P102).

REV. E RF BOARD 19D902132G3
To change sensitivity of RF power detect circuit, C102 changed from 1.0 pF (19A702236P6) to 0.9 pF
(19A702236P5).

ADDENDUM NO. 2 TO LBI-38545B

This addendum adds Revision Letter information.

REV. F RF BOARD 19D902132G3
To improve performance during low voltage operation, the following component changes were made:
R234 and R235 deleted.
C219 changed from 220 uF (19A703314P2) to 10 pF electrolytic (19A703314P10).
C229 changed from a 47 uF (19A701534P17) to a 0.1 pF ceramic (19A702052P26).
C238 added: Tantalum, 10 pF, £20%, 16 VDCW (19A701534P7).
U207 changed from 19A701999P4 to a 8.5V voltage regulator sim to L885CX (344A3820P1).

Changed From Changed To
'
AHSH 4.3V _uear +8.5V
] 3 -T- +8.5Y N j hed
~ 3 . :sr o - : . T 3 & — IN REG oyT}.T—T—qb
YT g gt g o :
= Te

E——_E——'- L= i [ c217 ka1s lc219  [c229 : t220 238
5 =fs | 5 obs \mopr [1uF  |10uF | 1uf .01uF [10uF
) 8 = u‘r * + ¢
3 YE
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