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DESCRIPTION The RF Board is mounted in the bottom of the frame as-
sembly. Refer to the Combination Manual for the mechani-
The RF Board for the MDX radio consists of the follow- cal IayOL_lt of the radld?lgure . pr(_)wdes a bloc_k diagram of
ing circuits: the receive and transmit circuitsigure 2 provides a block

_ ) _ diagram of the synthesizer.
» A frequency synthesizer for generating the transmit

carrier frequency and the receive circuit first mixer

carrie Transmit circuit adjustments for frequency, power and
injection frequency

deviation are accessible form the topside of the board, as
» The transmit exciter, PA and power control stages are IF alignment, second oscillator and audio level adjust-
« The receive circuit front end, IF and FM detector ments for the receive circuit. Chip components on the bot-
tom of the board provide optimum RF performance, while
being accessible for easy servicing by removing the "fric-

The 403-512 MHz range of UHF frequencies is covered tion fit" bottom shields.
by three groups of RF Boards:

* \oltage regulators

Selected use of sealed modules permits small board size
1. 188D5062G2: 403-440 MHz as well as RF and mechanical protection for sensitive cir-
2 188D5062G1: 440-470 MHz cuitry. Modules are not repairable and must be replaced if

they are determined to be damaged.
3. 188D5062G3: 470-512 MHz

ERICSSON Z

Ericsson GE Mobile Communications Inc.
Mountain View Road<Lynchburg, Virginia 24502

Printed in U.S.A.
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CIRCUIT ANALYSIS A LOCK DET signal from the PLL goes to the maproc-

PIN Diode Switch, Low Pass Filter and Transmit Switch

essor for processing to prevent transmission when the VCO is  Djrectional Coupler

not on frequency and to provide amoe message to theser.

SYNTHESIZER CIRCUIT During receive, an unlocked synthesizer is indicate® Y

LOCK displayed in the LED display and by a quick, pulsed

The synthesizer circuit generates all transmit and receivglert tone. The microprocessor will continually try to reload the

RF frequencies for the MDX Conventional mobile radio. Thisirequency information into the PLL until the synthesizer locks.

circuit uses a phase-locked VCO module (U201), feeding Buring transmit, only a slower pulsed alert tone will be heard.

doubler circuit to generate the transmit RF operating freonce unlocked in transmit, the synthesizer will not be re-
loaded. The transmitter PTT switch must be unkeyed and then

quency.

keyed again to attempt to relock.
While transmitting, the VCO operates at 1/2 the actual

transmitter frequency (201.5-256.0 MHz to produce 403-512 Audio modulation from the Audio/Logic Board is applied
MHz). to the VCO module througBEVIATION ADJUST potenti-

_ o ~ ometer R226VCO TUNE potentiometer R218 adjusts the op-
While receiving, the VCO operates at 1/2 the of the differerating frequency range of the VCO by varying a negative bias

ence between the receive frequency and the 45 MHz Wrom diodes D202 and D203.
(1179.0-2233.5 MHz for 403-512 MHz).

Low frequency modulation is applied to TCXO U204

Transistor Q201 doubles the VCO output frequency withhroughLOW FREQUENCY ADJUST potentiometer R255.
input and output filters broadly fixed tuned to allow the VCO

second harmonic to pass, while rejecting all other frequencies.
The doubled signal is amplified by Q201 to a level of +10?RANSMIT CIRCUIT
dBm. This signal feeds the receive circuit first mixer and is at-
tenuated to +3 dBm by resistor R202 to feed the transmit ex-
citer module.

The synthesizer frequency is controlled by a microproceé’-Oltage switch.
sor located on the Audio/Logic Board. Frequency stability is
maintained by & emperatur€ompensated{)crystalOscilla-  EXciter Module
tor (TCXO) module. The oscillator has a stability+@5 PPM

(0.00025%) over the temperature range of -30°C to +60°C and Figure 1 shows the synthesizer driving the receive mixer at

determines the overall frequency stability of the radio. +10 dBm and is attenuated bysistor R202 to +3 dBm for

driving the exciter input. Exciter module A102 operates from a

The VCO output is also buffered by transistor Q204 to feedwitched 8 volisupply. A diferent exciter module is required

the divide by 128/129 dual modulus prescaler U205. The prefor each of the three band splits. No tuning is required . Both
caler feeds the FIN input of Phase-Lock-Loop (PLL) U206. Ininput and output ports operate at 50 ohms impedance. The ex-
citer module provides typically 20 dB of gain and 200 mW of

side of U206, the prescaled signal is further dividedrd to
6.25 kHz or 5 kHz to be compared with a reference signa@utput power to drive the power amplifier module.
This reference signal is derived from the 12.8 MHz of TCXO

module U204. PLL U206 divides the 12.8 MHz TCXO fre- power Amplifier Module

guency down to the 6.25 kHz or 5 kHz reference frequency.

- L . The PA module U101 requires a drive of 200 mW from the
Divider circuits in U206 are programmed by three inputSyy citer module to deliver up to 10 watts of power output. The
from the Audio/Logic Board, which are buffered and invertedy ,qyle is mounted to the rear heat sink. The PA module output

by transistors Q208, Q209 aQ210. The S ENABLE pulse (S qrjye the 40 watt PA Board througbrmector J103. The power
milliseconds) activates switch U202 to more rapid channel ag:onirol circuit controls the PA module output power.
quisition during channel changes.

Copyright© April 1994, Ericsson GE Mobile Communications Inc.

The transmit circuit consists of a fixed-tuned exciter mod-
ule, a 10 watt PA module, a PIN diode switch, a low pass filter,
a directional coupler, a power control circuit and a transmit

During transmit, the Audio /Logic Board microprocessor

The output from the 40 watt PA Board feeds transmiPulls the DPTT line low causing the output of amplifier
PIN diode switch D104 through J102. In transmitjitched ~U103-A to go low. Tansistor Q103 turns on to supply SW
8 volts is applied through inductor L102, turning on PIN di-8Y to the exciter module, thgower control circuit and the
odes D104 and D401. The DC path is completed through r&IN diode switch.During receive, the output of U103-A
sistors R401 and R420 with the bias current set at about 49ipplies 12 volts to receive circuit RF pre-amplifier transis-
mA. Diode D104 couples the PA Bogsdwer from J102 to tor Q401.
low pass filter A101. Diode D401 provides an RF path to

ground to protect the receiver input. RECEIVE CIRCUIT

The lowpass filter reduces the harmonic output from the  The dual conversion receive circuit consists of a front
transmit circuit. The low pass filter feeds the directional couend section, a 45 MHz first IF circuit and a 455 kHz second
pler, W101 and W102. The directional coupler provides & circuit with an FM detector circuit. All audio processing

Sample of transmit power for the power control circuit. Thqind Sque|ch functions are accomp|ished OWMO/LOgiC
coupler output feeds antenna jack J101. Board.

Power Control Circuit Front End Section

The Power control circuit samples the output power o RF is coupled from antenna jack J101 through the direc-
the antenna to maintain a constaotver level across the tjonal coupler and the low pass filter to PIN did2#01. In
band. Also, a thermistor senses the heat sink temperaturetfgnsmit, SW 8V is applied through inductor L102, turning
reduce the power output level above 70°C. The circuit corgn PIN diodes D104 and D401, with the DC path completed
trols the supply voltage to one of the amplifier stages in PAhrough resistors R401 and R402. Diode D401 provides an
module U101. RF path to ground for the receive input while in transmit. In

o ) receive, D401 is off, allowing RF to pass by D401 unattenu-
Directional coupler W101 and W102 provides a samplgted.

of transmit power to diode D101. Diode D101, resistor R106

and capacitor C104 produce a positive DC voltagpqr Receive front end filtering is provided by RF filters 2401

tional to the transmit output power level. This DC leveland 7402. Both filters are fixed tuned, 3-pole, helical filters
feeds the (-) input of amplifier U103-B. Power Set potentiwith 20 MHz bandwidths. These filters do not require tuning
ometer R111 and temperature sensor U105 along with buffgfjess a different 20 MHz segment of the band split is re-
U104 determine the DC level to the (+) inputWf03-B.  quired. RF amplifier transistor Q401 is a common emitter
Amplifier U103-B amplifiers the difference between the (-)circuit with 15 dB of gain. Inductor L402 and capacitors

and (+) inputs, forcing the outppbwer level to equal the €405 and C406 provide a broad band match from Z401 to
power set level by varying the drive to transistors Q102he transistor input. Diode D402 protects the amplifier from
then Q101. Transistor Q101 supplies the control voltage tRigh input signal levels. Inductor s L403 and L404 plus the

PA module U101. For example, if the outpotver level be-  associated capacitopsovide a broad band impedance match
gins to drop below the power set level, the outpldXd3-B  from the amplifier output to RF filter Z402.

increases positively, causing Q102 to condess.| The base

of Q101 rises, increasing the control voltage to the PAmod- TestPoint TP401 is a 50-ohm point for measuring front
ule, which increases the output power level back to the demd gain or to align the receive circuit to another segment of
sired set level. the band split. The front end gain from antenna jack J101 to

. ) ) - TP401 is typical 10 dB.
Transistor Q104, capacitor C123 and resistor R105 im-

prove the transient stability of thwer control loop when
the transmit circuit is keyed.
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Figure 2 - Frequency Synthesizer Block Diagram

Figure 1 - TX And RX Block Diagram
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Mixer Z403, is a doubly balanced diode mixer. This mixerPower Distribution

is driven by a local oscillator signal of +10 dBm or greater to
provide a good inter modulation performance, spurious per-
formance and local oscillator isolation. The mixer cosioa
loss is typically 6 dB.

45 MHz IE

through connectors J702 and J705 and feeds regulators U102,

UN switched 13.8 \olts (A+) is supplied to the RF Board

through connector J704 and feepiswer control transistor
Q101 and PA module U101.

Switched 13.6 \olts (A+) is supplied to the RF Board

The first 45 MHz IF amplifier transistor Q501 is a junction U207 andU502. Regulator U102 supplies 8 \olts to the trans-

FET operated in the common gate mode. This gardiion of-

mit switch, synthesizer 5 volt regulator U203 and the

fers a typical input impedance of 75 ohms. The output circuitrfpudio/Logic Board hrough connector J702. Regulator U207
is turned by inductor L504 and loaded to provide the propetupplies 8.5 Volts to theynthesizer. Regulator U502 supplies

source termination for théour-pole crystal filter which fol-
lows.

The output of the crystal filter is matched by second IF am-
plifier transistor Q502. This port is also tuned by inductor

8 \Wolts to the receive circuit.

SERVICE NOTES

L506 and loaded to provide the proper filter termination. TranfRANSMIT CIRCUIT

sistor Q502 is a dual gate FET operation at a bias current of

about 10 milliamps. The output of Q502 is tuned by inductor
L507 for maximum gain at 45 MHz and is loaded by the 2nj

input and output impedance and provides high isolation withi
the active device.

mixer in the U501 chip. This Q502 stage has a relatively higRlr

Converter/IF/Detector IC

The IF IC, U501, is a MC3361 chip. Pins 1 and 2 connec}
to an internally biased oscillator transistor. The external cir-
cuitry of this oscillator transistor includes crystal Y501 and
forms an oscillator circuit operating at 45.455 MHz. The fre2.
guency of this third mode oscillator is adjusted by inductor
L508. The 45 MHz IF signal is translated to 455 kHz and ap-
pears at Pin 3 of U501. This IF signal is filtered by 6-pole ce;
ramic filter Z503 and drives the internal 455 kHz amplifier an03'
limiter. The limited 455 kHz, in turn, drives an internal quadra-
ture detector . The phashift network needed by the quadra-
ture detector is provided by inductor L509. The audio outpud.
port is Pin 9 on U501. Inductor L509 is adjusted for maximum
audio output level. The audio signal at Pin 9 is filtered by resis-
tor R512 and capacitor C519 to reduce IF feed through. Buffer
amplifier Q503 drives audio potentiometer R513. This allows a
VOL/SQ HI signal of which the amplitude may be set for
proper system operation using R513. >.

Most transmit circuit problems can be isolated by checking

he TX power gains shown in Figure 1- RX and TX Block Dia-
am. The 40 watt PA Board may be bypassed by placing a
mper cable between J103 and J102 on the RF Board. The PA
module U101 is capable of producing 10 watt output

Transmit DC Measurements

First ensure that DPTT is low when the microphone PTT is
keyed low.

Check for approximately 8 Volts at L105 feeding the Ex-
citer Module. If not present, troudshoot the TX switch
circuitry, TX Switch transistor Q103 and U103.

Check for approximately 7 Volts across resistors R401 and
R402. If not present, check the PIN diodes D104 and D401
and the conduction path from R401 to Q103.

Check for an adjustable voltage of 0 to 12 Volts on Pin 2 of
PA module U101. At maximum power, with Power Set ad-
justment R111 fully clockwise, Pin 2 should be at 12 Volts.
If not present, check thpower control circuitry (U103,
Q101, Q102 and Q104).

Check for 13.6 Wlts on Pins 3 and 4 of PA module U101
and ensure a good mechanical and electricairgt from
the PA module to the bracket and casting.

RECEIVE CIRCUIT
To isolate a receiver circuit problem refer to the Receive Circuit Symptoms and Checks chart as follows:

SYMPTOMS CHECKS
* 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.
« Poor SINAD 1. Consult Figure 1 - RX and TX Block Diagram for RX stage gains and
troubleshoot. NOTE: Use a high impedance RF probe when measuring gair at
TP401. A 50-ohm probe may be used if C415 is remd@&dNOT adjust Z401
or Z402 without sweep equipment or the 20 MHz sensitivity bandwidth will be
sharply reduced.
2. Input cable.
3.  PIN Diode switch is shorted.
 Distorted Audio 1. Both mixer injection frequencies.
2. Quadrature detector coil tuning.
3.  Crystal filter source and load tuning.
4.  Z503: 455 kHz ceramic filter.

Reduce the RF input level, if nesasy, to keep Q401
out of saturation and protection diode D402 off. The
filter response will not change at lower RF input lev-
els if the front end has been tuned up correctly.

RECEIVE FRONT END TUNING

Each receive front end has been preset to a fixed 20 MHz
segment of each split. To adjust the front end for another 20
MHz segment of the split, a sweep tuning procedure will be

required to maintain the necessary bandwidth. SYNTHESIZER CIRCUIT

1. Apply a sweep signal generator (or tracking generator)
with markers set for the desired 20 MHxbwidth at DC Analysis
antenna jack J101.

An 8.5 Vdc issupplied by regulator U207 and serves as
e biasing voltage for transistor circu@204, Q206, Q207,
208, Q209 and Q210. Resistor R207 decouples the 8.3
volts for use in VCO module U201. The 10 milliamp current
drain of this module results in approximately 6.5 Vdc on Pin
3. Connect the RF sweep detector/display (or spectrum ané- Transistor Q201 also draws approximately 25 milliamps,
lyzer) to the RF probe. resulting in a collector voltage of 3.7 Vdc at the junction of

_ resistor R204 andapacitor Q01. Lack of VCO RF output
4. Tune the slugs of 7401 and Z402 for the required 2Qyill modify this voltage.

MHz bandwidth. Ripple will be 1 dB to 2 dB typical.

2. Measure the RF signal at TP401 withigh impedance
RF probe. A 50-ohm RF probe may be used at TP401
coupling capacito£415 is removed (If damaged, C415
may be replaced by a short piece of hookup wire).

Regulator U203 uses the 8 volts from transmit regulator
U102 to generate 5 volts for U204 and U205.
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Wave forms

Wave forms associated with the synthesizer were mea|
ured with a 10 meg-ohm, 30 pF probe. Use DC couplin
(see Figures 3-8).
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8.3

Figure 6 - S ENABLE (Input to U206, Pir8) (Radio in
SCAN on a single channel)

3.5

Figure 3 - REFERENCE OSOIATOR Input To U206, Pin 2)

Select a channel in the center of the band

0.8ms |

Clock pulses (32) appear as jitter on trailing edge of the

wave form

[ 1ams —

|
F—Qms—)l

8.2

3.2

Figure 7 - S CLOCK (Input to U206, Pin 11) (Radio in
SCAN on a single channel)

Figure 4 - Fin (Input to U206, Pin 10)

than

The top of the ramp is approximately 0.8 VVdc greater i
the

the control voltage on PD out, Pin 17. A channel in
center of the band is shown.

200 ys

When expanded, data can be seen to be changing as two
different bit patterns are loaded

A — 14ms —_—
8.3 | I 1
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Figure 5 - RAMP (Generated in U206 and appears on Pin 15)

Figure 8 - S DATA (Input to U206, Pin 12) (Radio in SCAN
on a single channel)

Module Isolation
Reference Oscillator U204:
Look for a wave form similar to the reference (Figure 3)

on Pin 2. If wave form is not present, the oscillator module
is probably defective.

VCO U201: OK. Before changing, inspect chip components for mechanical
damage and check resistance through the loop filter.

Connect a DC power supply to Pin 3. With 2.5 Vdc on Pin
3, the output of U201 (Pin 5) should be approximately 197ransistor Q201:
MHz. With 6.5 Vdc on Pin 3, the outpshould be approxi-
mately 212 MHz. These values are correct for the 440-470 After checking for proper DC operation, measure the fre-
MHz split, with the ranges 179-194 MHz and 212-233 MHZzguency and gain from the VCO, Pin 5 to R202/C203. the gain

being correct for the lower and upper split, respectively. should be approximately 10 dB at 2 times the VCO frequency.

Power output of the VCO can be measured by connecting
coax directly to the module, between Pin 5 gnouind. The PA MODULE REPLACEMENT

output should be approximately 0 dBm with capacitor C237

still connected in the circuit. In transmit, a negative bias should0 Remove PA Module U101

exist on Pin 1. If not present, check transistors Q202, Q203

and capacitor C206 before removing ¥€O. 1. Unsolder the five leads fro101, using either solder re-
moval braid, or a mechanical de-soldering tool. These leads
are fragile and can be bent very easily. DO NOT unsolder
the shield that wraps around the module.

Prescaler U205:

_Connect Pin 3 of the VCO to 4.5 Vdc. With the radio in re-) - pemovye the RF Board from the radio chassis assembly. Re-
ceive, monitor the frequencies of the VCO at thvenection of

. ; ) fer to the disassembly procedure provided in the Service
capacitor C210 and resistor R211. DC short Pin 1 of U205 10 ggtion. Carefully slide the module out of the shield and

grou_nd to cause divide by 129 to occur._T_he frequency output away from the board.
at Pin 3 should be the VCO frequency divided by 129. Tie Pin

1to Pin 7 (5 volts) to cause divide 128 to occur. check Pin 3

verify that this occurs. Improper division may indicate a defecti20 Install PA Module U101
tive prescaler.

1. Apply some silicone grease to the metal side of the replace-

Bilateral Switch U202: ment module.

Carefully insert the five leads from the module into the five
corresponding printed wire board holes and slide the mod-
ule into the shield. DO NOT solder the leads yet.

2.
The bilateral switch is used to short around parts of the
loop filter during channel scan. A shorted (to ground or adja-
cent gate) gate may be isolated by comparing voltages through ) )
the loop filter to those of a functioning radio. Defective gates- Slide the RF Board assembly back into the radio frame. Re-
might be suspected when the radio does not change frequency'”Sta” all hardware, harnesses, cables, etc. Replace all
quickly enough. SCrews.

4. Install the two PA bracket screws before soldering the four

Phase-Lock-Loop U206: modules leads. Trim excess wire.

There are no other specific checks which aid in evaluation
of U206. Usually, it is suspected only if all other checks are




RF BOARD SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
188D5062G2 (403-440 MHz)
188D5062G1 (440-470 MHz) - - - -RESISTORS- - - - C134 19A703314P10 | Electrolytic: 10uF -10 +50%, 50 VDCW; Sim C240 19A702061P25 | Ceramic: 18pF +5%, 50 VDCW, temp coef 0
to Panasonic LS Series. + 30 PPM/°C.
188D5062G3 (470-512 MHz) R1 19B800607P471 | Metal Film: 470 ohms +5%, 1/8 Watt. . _
Issue 1 C135 19A705108P36 | Mica: 91pF +5% 500 VDCW, temp coef 0 + C241 19A702061P73 | Ceramic: 330pF +5%. 50 VDCW,temp coef O
R2 19B800607P222 | Metal Film: 2.2K ohms +5%, 1/8 Watt. 50 PPM/°C. + 30 PPM/°C.
SYMBOL PART NO. DESCRIPTION R3 19B800607P102 | Metal Film: 1K ohms +5%, 1/8 Watt. C201 19A702052P14 | Ceramic: 0.01uF +10%, 50 VDCW. c242 19A702052P26 || Ceramic: 0.1uF +10%, 50 VDCW.
A102 TRANSMIT EXCITER BOARD R4 19B800607P330 | Metal Film: 33 ohms +5%, 1/8 Watt. C202 19A702061P99 | Ceramic: 10/00pF +5%, 50 VDCW, temp coef C245 19A703314P10 | Electrolytic: 10pF -10 +50%, 50 VDCW; Sim
0+ 30 PPM/°C. to Panasonic LS Series.
19C851643G1 - 403-440 MHz R5 19B800607P272 | Metal Film: 2.7K ohms 5%, 1/8 Watt. ) )
19C851643G2 - 440-470 MHz C203 19A702061P11 | Ceramic:6.8 pF +5 pF, 50 VDCW, temp coef C246 19A702061P73 | Ceramic: 330pF +5%. 50 VDCW, temp coef
19C851643G3 - 470-512 MHz R6 19B800607P331 | Metal Film: 330 ohms 5%, 1/8 Watt. 0 +60 PPM/°C. 0 + 30 PPM/°C.
- - - .CAPACITORS- - - - R7 19B800607P100 | Metal Film: 10 ohms +5%, 1/8 Watt. C204 19A702052P26 | Ceramic: 0.1 pF £10%, 50 VDCW. c247 19A702052P14 | Ceramic: 0.01uF +10%, 50 VDCW.
c1 19A702061P77 | Ceramic: 470pF, +5%, 50 VDCW, temp coef R8 19B800607P100 | Metal Film: 10 ohms +5%, 1/8 Watt. €205 19A701534P17 | Tantalum: 47uF +20%, 10 VDCW. c248 19A702061P73 | Ceramic: 330pF +5%. 50 VDCW, temp coef 0
and 0430 PPM°C. c206  |19A702052P5 | Ceramic: 1000pF £10%, 50 VDCW. YN + 30 PPMIC.
c2
- - - -CAPACITORS- - - - c207 19A701534P8 | Tantalum: 22uF +20%, 16 VDCW. . 0
c3 19A702061P17 | Ceramic: 12pF, +5%, 50 VDCW, temp coef _ . - ) C250 | 19A702052P14 | Ceramic: 0.014F £10%, 50 VDCW.
0 + 30 PPM/°C (Used in Group 1). ci101 19A705108P36 gnécsbs&l/gg +5% 500 VDCW, temp coef 0 + C208 19A702052P22 | Ceramic: 0.047pF +10%, 50 VDCW. co51 19A703314P10 | Electrolytic: 104F -10 +50%, 50 VDCW: Sim
c3 19A702061P13 || Ceramic: 10pF, +5%, 50 VDCW, temp coef O ) C210 19A702052P14 [ Ceramic: 0.01uF +10%, 50 VDCW. and to Panasonic LS Series.
0 ; C103 19A702061P17 | Ceramic: 12pF +5%, 50 VDCW, temp coef 0 C252
* 30 PPMFC (Used in Group 2). . . P c211 19A702061P33 | Ceramic: 27pF +5%, 50 VCDW, temp coef 0
) +30 PPM/°C. .
c3 19A702061P11 J Ceramic: 6.8pF, +0.5pF, 50 VDCW, temp coef ) + 30 PPM/°C. C253 19A701534P4 Tantalum: 1uF +20%, 35 VDCW.
0 + 60 PPM/°C (Used in Group 3) C104 19A702061P99 | Ceramic: 1000pF +5%, 50 VDCW, temp coef _
B ' 0 + 30 PPM/°C. Cc212 19A702052P5 Ceramic:1000pF +10%, 50 VDCW. C254 19A701534P7 Tantalum: 10pF +20%, 16 VDCW.
Cc4 19A702061P13 J Ceramic: 10pF, +5%), 50 VDCW, temp coef O . .
+ 30 PPM/°C (Used in Group 1). C105 19A702052P14 J Ceramic: 0.01uF +10%, 50 VDCW. C213 19A702052P14 J Ceramic: 0.01puF £10%, 50 VDCW. C255 19A701534P4 Tantalum: 1uF +20%, 35 VDCW.
and )
c4 19A702061P11 | Ceramic: 6.8pF, +0.5pF, 50 VDCW, temp coef C106 19A702061P73 | Ceramic: 330pF +5%. 50 VDCW, temp coef C214 c402 19A705108P9 [ Mica: 6.8pF £0.25pF. 500 VDCW, temp coef
0+ 60 PPM/°C (Used in Groups 2 and 3). 0 *30 PPM/°C. 0 +200 PPM/°C.
19A700004P1 [ 1 0. +109 .
cs 19A702061P61 | Ceramic: 100pF, +5%, 50 VDCW, temp coef c107 19A701534P8 | Tantalum: 22uF +20%, 16VDCW. C215 \'\/"gg'/'\'lz‘*d Polyester: 0.068 uF £10%, 63 c403 19A702236P15 | Ceramic: 3.9pF +0.25pF @3kHz, temp coef 0
0 + 30 PPM/°C (Used in Group 1). ) ) . +30 PPM/°C.
C108 19A703314P10 | Electrolytic: 10pF -10 +50%, 50 VDCW; Sim Cc216 19A702052P14 | Ceramic: 0.01uF +10%, 50 VDCW. )
c5 19A702061P45 || Ceramic: 47pF, +5%, 50 VDCW, temp coef O to Panasonic LS Series. ’ C404 19A702061P63 | Ceramic: 120pF +5%, 50 VDCW, temp coef
+ 30 PPM/°C (Used i . . 19A700 i . +109 . 0 * 30 PPM/°C (Used in Group 2).
(Used in Groups 2 and 3) c109 19A702052P14 | Ceramic: 0.014:F +10%, 50 VDCW. Cc217 004P11 | Metallized Polyester: 1puF +10%, 63 VDCW. .
cé 19A702061P10 | Ceramic: 5.6pF, +0.5pF, 50 VDCW, temp coef and c218 19A702061P29 | Ceramic: 22pF +5%, 50 VDCW, temp coef 0 €405 19A702061P13 f Ceramic: 10pF £5%, 50 VDCW, temp coef 0
0 + 60 PPM/°C (Used in Group 1). Cc110 + 30 PPM/°C. + 30 PPM/°C (Used in Group 1).
ce 19A702061P9 | Ceramic: 4.7pF, +0.5pF, 50 VDCW, temp coef ci11 19A703314P10 | Electrolytic: 104F -10 +50%, 50 VDCW; Sim c219 19A702061P93 | Ceramic: 2200pF 5%, 50 VDCW, temp coef €405 19A702061P11 f%fg‘gg;ﬁgpﬁ +5pF, 50 VDCW, temp coef 0
0+ 60 PPM/°C (Used in Groups 2 and 3). to Panasonic LS Series. 0+ 30 PPM/°C. - ’
c7 19A702061G12 | Ceramic: 8.2pF, +0.5pF, 50 VDCW, temp coef c113 19A702061P73 | Ceramic: 330pF +5%. 50 VDCW, temp coef €220  |19A702052P14 | Ceramic: 0.014F +10%, 50 VDCW. C405 | 19A702061P12 | Ceramic: 8.2pF +50F, 50 VDCW, temp coef 0
0 +60 PPM/°C (Used in Group 1). thru 0 +30 PPM/°C 10A702061P99 |G . + 60 PPM/°C (Used in Group 2).
- ' c222 eramic: 1000pF +5%, 50 VDCW, temp coe .
c7 19A702061P11 [ Ceramic: 6.8pF, +0.5pF, 50 VDCW, temp coef C115 0+30 PPM,on 0 P C406 19A702061P13 | Ceramic: 10pF +5%, 50 VDCW, temp coef 0
0 + 60 PPM/°C (Used in Groups 2 and 3). - B ' + 30 PPM/°C (Used in Group 2).
C116 19A702061P61 | Ceramic:100pF +5%, 50- VDCW, temp coef c223 19A702052P14 | Ceramic: 0.01iF 10%, 50 VDCW _
c8 19A702061P77 | Ceramic: 470pF, +5%, 50 VDCW, temp coef 0+ 30 PPM°/C. T ! ! C406 19A702061P10 J Ceramic: 5.6pF +5%, 50 VDCW, temp coef 0
© . ic: 0 + 30 PPM/°C (Used in Group 1).
thru 0+ 30 PPM/°C. c117 19A702052P22 | Ceramic: 0.047pF +10%, 50 VDCW. C224 19A702061P77 (()Ze:a?,rgugsl\?n?%: +5%, 50 VDCW, temp coef ( i up 1)
€10 _ ) _ * : C406 19A702061P17 | Ceramic: 12pF +5%, 50 VDCW, temp coef 0
cl1 19A702052P14 | Ceramic: 0.01 pF +10%, 50 VDCW. clis 19A703314P10 E'%C;rr]o;ig%icli‘gs'égefo %, 50 VDCW; Sim c225 19A702061P103 | Ceramic: 4700pF 5%, 50 VDCW, temp + 30 PPM/°C (Used in Group 3).
10702061073 | coramic: 3300F 2504 5'0 VDew . coef +30 PPM/°C at 85°C. c407 19A702052P26 | Ceramic: 0.1pF +10%, 50 VDCW.
C119 eramic: 330pF +5%. , temp coe . 0
- - - DIODES. - - - 0 +30 PPM/°C. €226 19A701534P17 | Tantalum: 47uF £20%, 10 VDCW. ca08 19A702061P99 | Ceramic: 0.14F +10%,50 VDCW, temp coef 0
. ic: + 30 PPM/°C.
b1 19A702525p2 | Silicon PIN: sim to MMBV3401 c120  |19A702236P50 | Ceramic: 100pF +5%, 50 VDCW, temp coef C227 | 19A702052P14 J Ceramic: 0.01uF £10%, 50 VDCW. _
0 £ 30 PPM/°C. c228 19A702061P9 | Ceramic: 4.7pF +0.5pF, 50 VDCW, temp coef Cc409 19A702236P11 f‘;‘fg‘gg&?‘;gpﬁ 5%, 50 VDCW, temp coef 0
c121 19A702052P26 | Ceramic: 0.1pF +10%, 50 VDCW. 0+ 60 PPM/°C. = '
- - - .INDUCTORS- - - - ) . c410 19A702236P15 | Ceramic: 11pF +5%, 50 VDCW, temp coef 0
RS c122  |19A702052P28 | Ceramic: 0.022uF +10%, 50 VDCW. €229 |19AT02061P6L | Geramic: 100PF +5%, 50 VDCW, temp coet + 30 PPMIG.
L1 Part of printed wire board 19C851644P1. . - ' :
L vomsooso1ps | ot RE: 0,082 1: im0 Pact S c123 19A702052P14 | Ceramic: 0.01uF +10%, 50 VDCW. 230 19A702052P26 | Ceramic: 0.1uF +10%, 50 VDCW. ca11 19A702061P11 S%rgglf;\n t/i.?:pF, +5pF, 50 VDCW, temp coef 0
oil: RF: 0. ; sim to Paul Smi o + °C.
SK-890-1. C124 19A705108P36 | Mica: 91pF £5% 500 VDCW, temp coef 0 + c231 19A703314P10 | Electrolytic: 104F -10 +50%, 50 VDCW; Sim .
50 PPM/°C. to Panasonic LS Series C412 19A702061P10 J Ceramic: 5.6pF +5%, 50 VDCW, temp coef 0
Part of printed wire board 19 . . ’ + °C.
o priniecuite bosid ToCESIOAPE Cl25  |19A702061P73 | Ceramic: 330pF +5%. 50 VDCW, temp coef c232 | 19A702052P14 | ceramic: 0.01uF +10%, 50 VDCW. £ 30 PPMPC
L5 and 0 =30 PPM/°C. T - ’ ’ C413 19A702061P17 [ Ceramic: 12pF +5%, 50 VDCW, temp coef 0
C126 C234 19A702052P14 | Ceramic: 0.01uF +10%, 50 VDCW. + 30 PPM/°C.
-~ “TRANSISTORS: - - - C130 19A705108P3 | Mica: 3.9pF, 0.25 pF, 500 VDCW, temp coef Cc236 19A702052P14 | Ceramic: 0.01yF +10%, 50 VDCW. Ca14 19A702236P15 | Ceramic: L1pF 25%, 50 VDCW, temp coef 0
. o 0 +200 PPM/°C. * <
Q1 19A704708P2 | Silicon NPN: sim to NEC2SC3356. C237 19A702061P17 | Ceramic: 12pF +5%, 50 VDCW, temp coef 0 ca1s 19A702061P63 | Ceramic: 120pF £5pF, 50 VDCW, temp coef
o w : c131 19A705108P15 | Mica: 12pF +5%, 500 VDCW, 0 +200 + 30 PPM/°C : +5pF, )
Q2 19A701940P1 | Silicon NPN: sim to MRF-559. PPMIG. and 0 + 120 PPM/°C.
) C238 19A702061P9 Ceramic: 4.7pF +0.5pF, 50 VDCW, temp coef C416
*COMPONENTS ADDED, DELECTED OR CHANGED BY PRODUCTION CHANGES C132 19A705108P208 | Mica: CHIP, 3pF +0.25 pF, 500 VDCW, 0 0 +60 PPM/°C.
+200 PMM/°C.
C239 19A702061P12 [ Ceramic: 8.2pF +0.5pF, 50 VDCW, temp coef
C133 19A702052P26 | Ceramic: 0.1uF £10%, 50 VDCW. 0 + 60 PPM/°C.




SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
c417 19A702061P9 Ceramic: 4.7pF +5pF, 50 VDCW, temp ----JACKS- - - - Q201 19A704708P2 Silicon, NPN: sim to NEC 2SC3356. R129 19B800607P153 | Metal Film: 15K ohms +5%, 1/8 Watt.
coef 0 + 60 PPM/°C. . ) .
J101 19A705512P1 RF jack. Q202 19A700059P2 Silicon, PNP: sim to MMBT3906 Low profile R130 19B801251P330 | Metal Film: 33 ohms, 0.1W.
C418 19A702052P5 Ceramic: 1000pF +£10%, 50 VDCW. thru Pkg. :
3103 - ) R131 19B801251P181 | Metal Film: 180 ohms, 0.1W.
C419 19A702236P6 Ceramic: 1pF +0.25pF @3kHz, temp coef Q203 19A700076P2 Silicon, PNP: sim to MMBT3904 Low profile and
0 + 30 PPM/°C. J201 19A700072P1 Printed wire: 2 contacts rated at 2.5 amps; Pkg. R132
. sim to Molex 22-03-2021. ili : s )
c421 19A702236P52 Cerfagmc; ;gc;%FMéisg, 50 VDCW, temp ’31231 i X Q204 19A704708P2 | Silicon, NPN: sim to NEC 2SC3356. R202 19B800607P330 | Metal Film: 33 ohms +5%, 1/8 Watt.
coe *+ °C. - . .
) Q206 19A700076P2 Silicon, PNP: sim to MMBT3904 Low profile oo
cs02 | 19a702061p99 | ceramic: 1000pF +5%, 50 vDCW, temp g702 |19a704779P11 | connector; sim to Molex 22-17-2122. Pkg. R203 | 19BB00607PSGO | Metal Film: 56 ohms +5%, 1/8 Watt
coef 0.+ 30 PPM/°C. 3704 19A700072P29 | Printed wire: 3 contacts rated at 2.5 amps; 0207 |19A700059P2 | Silicon, PNP: sim to MMBT3906 Low profile R204  ]19B800607P221 | Metal Film: 220 ohms +5%, 1/8 Watt
C503 19A702052P14 |} Ceramic: 0.01uF +10%, 50 VDCW. sim to Molex 22-03-2031. Pkg. R205 19B800607P332 | Metal Film: 3.3K ohms +5%, 1/8 Watt.
C504 19A702061P29 | Ceramic: 22pF +10%, 50 VDCW, temp J705 19A700072P30 | Printed wire: 4 contacts rated at 2.5 amps; Q208 19A700023P2 Silicon, NPN: sim to 2N3904. R206 198800607P102 | Metal Film: 1K ohms +5%. 1/8 Watt
cosf 0 + 30 PPMI°C. sim to Molex 22-27-2041. . . ' o '
Q209 19A702084P2 | Silicon, NPN: sim to MPS 2369. 19B800607P181 . +EO
€505 19A702061P25 | Ceramic: 18pF +5%, 50 VDCW, temp coef and R207 Metal Film: 180 ohms +5%, 1/8 Wat.
0 + 30 PPM/°C. INDUCTORS Q210 R208 19B800607P473 | Metal Film: 47K ohms +5%, 1/8 Watt.
C506 19A701534P7 | Tantalum: 10pF +20%, 16 VDCW. 19A704708P2 Silicon, NPN: sim to NEC 2SC3356 19B800607P332 | Metal Film: 3.3K ohms +5%, 1/8 Watt
LoAT020 1102 19A700024P7 | Coil, RF: 330nH +5%. Q401 ficom, TR St : R209 =0 :
C507 52P14 | Ceramic: 0.01uF £10%, 50 VDCW. 19A702524P2 | N-Type, Field Effect; sim to MMBFU R210 19B800607P332 | Metal Film: 3.3K ohms +5%, 1/8 Watt.
thru L103 19A704921P1 | Coil. Q501 ype, H S 310. o
C509 thru Q502 19A116818P3 N-Channel, Field Effect; sim to Type 3N1877. R211 19B800607P101 § Metal Film: 100 ohms +5%, 1/8 Watt.
L106 '
C510 19A702061P6 Ceramic: 2.7pF +0.5pF, 50 VDCW, temp Q503 19A700023P2 Silicon, NPN: sim to 2N3904. R213 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt.
coef 0 + 150 PPM/°C. _—_
_ L130 10B800891P1 | Coil, RF choke: sim to Paul Smith SK-890-1. R214 19B800607P331 | Metal Film: 330 ohms +5%, 1/8 Watt.
cs11 19A702052P14 | Ceramic: 0.01uF +10%, 50 VDCW. " !
an - - - RESISTORS- - - - R215 19B800607P822 | Metal Film: 8.2K ohms +5%, 1/8 Watt.
cs12 19A702061P1 | Ceramic: 1pF £0.5pF, 50 VDCW, temp Lt R216 19B800607P222 | Metal Film: 2.2K ohms +5%, 1/8 Watt
o ilm: o ilm: 2. +5%, att.
coef 0 £ 30 PPM/°C. 1203 19A705470P6 | Coil: 27nH; sim to Toko 380NB-27nH (Used R101 19B800607P103 § Metal Film: 10K ohms £5%, 1/8 Watt. _
C513 19A702061P12 | Ceramic: 8.2pF +0.5pF, 50 VDCW,temp in Groups 2 and 1). R102 19B800607P390 | Metal Film: 39 ohms +5%, 1/8 Watt. R217 19B800607P101 | Metal Film: 100 ohms +5%, 1/8 Watt.
coef 0+ 60 PPM/°C. L401 19B800891P2 | Coil, RF Choke: sim to Paul Smith SK-890-1. R103 19B800607P821 | Metal Film: 820 ohms 5%, 1/8 Watt. R218 19B800779P16 | Variable: 100K ohms £25%, 100 VDCW, 0.3
C514 19A702061P33 | Ceramic: 27pF +5%, 50 VDCW, temp coef . ) ) Watt.
o ! L402 19B800891P1 Coil, RF Choke: sim to Paul Smith SK-890-1. 19B800607P223 | Metal Film: 22K ohms +5%. 1/8 Watt
0 +30 PPM/°C. _ _ _ R104 =0 : R219 19B800607P273 | Metal Film: 27K ohms +5%, 1/8 Watt.
C515 19A702061P29 | Ceramic: 22pF +10%, 50 VDCW,temp L403 19B800890P3 Coil, RF: 11.7uH .15%, sin to Paul Smith R105 19B800607P473 | Metal Film: 47K ohms +5%, 1/8 Watt. )
and coef 0 + 30 PPM/°C SK-896-1 (Used in Groups 2 and 1). R221 19B800607P154 | Metal Film: 150K ohms +5%, 1/8 Watt.
- ' ) . ) 19B800607P102 | Metal Film: 1K ohms +5%, 1/8 Watt. )
C516 L403 19B800890P2 | Coil, RF: sim to Paul Smith SK-891-1 (Used R106 ' > R222 19B800607P333 | Metal Film: 33K ohms +5%, 1/8 Watt.
cs17 10A702052P26 | Ceramic: 0.14F +10%, 50 VDCW. in (.3roup 3). R107 19B800607P394 | Metal Film: 390K ohms +5%, 1/8 Watt. 223 108800607105 | Metal Film: 1M ohms +5%, 1/8 Watt
and L404 19B800891P2 [ Coil, RF Choke: sim to Paul Smith SK-890-1 R108 19B800607P123 | Metal Film: 12K ohms +5%, 1/8 Watt. )
c518 (Used in Groups 2 and 1). R224 19B800607P472 | Metal Film: 4.7K ohms +5%, 1/8 Watt.
. ) ) R109 19B800607P394 | Metal Film: 390K ohms +5%, 1/8 Watt. _
C519 19A702052P5 Ceramic: 1000pF +10%, 50 VDCW. L404 19B800891P2 Coil, RF Choke: sim to Paul Smith SK-890-1 R226 19B800779P4 Variable: 1k ohms +25%, 100 VDCW, 0.3
. (Used in Group 3). R110 19B800607P102 § Metal Film: 1K ohms +5%, 1/8 Watt. Watt.
€520 19A702052P14 | Ceramic: 0.01uF +10%, 50 VDCW. , ) ) '
L405 19B800891P1 Coil, RF Choke: sim to Paul Smith SK-890-1. R111 19B800779P8 Variable: 4.7K ohms +25%, 100 VDCW, 0.3 R227 19B800607P473 | Metal Film: 47K ohms +5%, 1/8 Watt.
c521 19A703314P10 | Electrolytic: 104F -10 +50%, 50 VDCW; .- Watt. '
Sim to Panasonic LS Series. L502 H343CLP10022 { Coil,Fixed: 10uH +10%. ) R228 19B800607P223 § Metal Film: 22K ohms +5%, 1/8 Watt.
. and R112 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt. .
C522 19A702052P26 || Ceramic: 0.1uF +10%, 50 VDCW. L503 R229 19B800607P183 | Metal Film: 18K ohms +5%, 1/8 Watt.
R113 19B800607P102 | Metal Film: 1K ohms +5%, 1/8 Watt. !
C523 19A701534P4 Tantalum: 1pF +20%, 35 VDCW. L504 19B801413P4 Coil:39MHz. R230 19B800607P332 | Metal Film: 3.3K ohms +5%, 1/8 Watt.
and R114 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt. . )
C524 L505 19B209420P21 | Coil, RF:.4.7uH 5%, 1.20 ohms DC res 115 108800607562 | Metal Film: 5.6K ohms +5%. 1/8 Watt R231 19B800607P472 | Metal Film: 4.7K ohms 5%, 1/8 Watt.
i ilm: 5.6K ohms +5%, att. )
) max; sim to Jeffers 4436-8J. > R232 19B800607P103 | Metal Film: 10K ohms 5%, 1/8 Watt.
€525 19A701534P7 | Tantalum: 104F £20%, 16 VDCW. i R116 19B800607P183 | Metal Film: 18K ohms +5%, 1/8 Watt
'-h506 19B801413P4 | Coil, 39MHz. ' = : R233 19B800607P332 | Metal Film: 3.3K ohms +5%, 1/8 Watt.
thru R117 19B800607P221 | Metal Film: 220 ohms +5%, 1/8 Watt. '
- DIODES- - - - L508 R234 19B800607P472 | Metal Film: 4.7K ohms +5%, 1/8 Watt.
. 19A702931P326 | Metal Film: 18. +50 :
- s L509 19B801415P2 Transformer:455 KHz; sim to AEPD R118 etal Film: 18.2K ohms +5%, 1/8 Watt R235 19B800607P183 | Metal Film: 18K ohms +5%, 1/8 Watt.
D101 19A705377P1 | Silicon, Hot Carrier: simi to MMB0201. ! '
162B3277P17. R119 19B800607P100 | Metal Film: 10 ohms +5%, 1/8 Watt. - .
D104 344A3316PL Silicon PIN: sim to MA4P1250. _ R236 19B800607P471 | Metal Film: 470 ohms +5%, 1/8 Watt.
R120 19B800607P100 | Metal Film: 10 ohms +5%, 1/8 Watt. . .
D106 19A702526P2 | Silicon: Schottky Barrier:sim to Bat 17. o TRANSISTORS. - - - _ R237 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt.
R121 19B800607P100 | Metal Film: 10 ohms 5%, 1/8 Wat. R238 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt
D202 19A702526P2 Silicon: Schottky Barrier;sim to Bat 17. ili - &j . : =70 :
] Y Q101 |344A3224P1  JSilicon, NPN: sim to Motorola MJP3055. R122 | 19B800607P821 | Metal Film: 820 ohms +5%, 1/8 Watt. :
an - i _ R239 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt.
D203 Q102 19A703197P2 ] Silicon, PNP: sim to MMBT4403 Low profile R123 19B800607P100 | Metal Film: 10 ohms +5%, 1/8 Watt.
SMAATILEPL Siicon PIN: Sim to MAGP1250 Pkg. ' R240 19B800607P154 | Metal Film: 150K ohms +5%, 1/8 Watt.
D401 Hicon . sim to . ilm: 0,
0103 |19A704972P1 | silicon, PNP: sim to Motorola 2N4918. R124 19B800607P101 | Metal Film: 100 ohms +5%, 1/8 Wat. R241 19B800607P154 | Metal Film: 150K ohms +5%, 1/8 Watt.
D402 19A700155P2 | Silicon, fwd Current: 100 mA, 35 PIV. iim: 9
3 Q104  |19A700076P2 | ilicon, PNP: sim to MMBT3904 Low profile Ri25 | 19A702931P259 | Metal Film: 4020 ohms £5%, 1/8 Watt. Ro42 | 198B800607P154 | Metal Film: 150k ohms +5%, 1/8 Watt.
D501 19A700028P1 | Silicon: 75 mA, 75 PIV; sim to 1N4148. Pkg. R126 19A702931P201 | Metal Film: 1000 ohms +5%, 1/8 Watt. )
and h . , R245 19B800607P223 | Metal Film: 22K ohms +5%, 1/8 Watt.
D502 Q105 19A700059P2 Silicon, PNP: sim to MMBT3906 Low proflle R127 19A702931P262 | Metal Film: 4320 ohms +5%, 1/8 Watt. X
Pkg. R246 19B800607P102 | Metal Film: 1K ohms +5%, 1/8 Watt.
R128 19B800607P1 | Metal Film: 0 ohms 5%, 1/8 Watt. I
. R248 19B800607P1 Metal Film: jumper.
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R249 19B800607P100 j Metal Film: 10 ohms 5%, 1/8 Watt. us02 19A704073P2 Linear: 8-Volt Regulator; sim to MC78L08CP.
R251 19B800607P100 § Metal Film: 10 ohms +5%, 1/8 Watt. U503 344A3820P1 8-Volt Regulator.
thru
R254
R255 19B800779P16 | Variable: 100K ohms +25%, 100 VDCW, 0.3 ----CRYSTALS- - - -
Watt. Y501 19A705376P5 | Crystal, Fixed Frequency: 45.455 MHz 10
R256 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt. PPM.
R401 19B800607P151 | Metal Film: 150 ohms +5%, 1/8 Watt.
----FILTERS- - - -
R403 19B800607P102 | Metal Film: 1K ohms +5%, 1/8 Watt.
. 7401 19A705458P4 Helical, UHF: 403-450 MHz. (Used in Group
R404 19B800607P472 | Metal Film: 4.7K ohms +5%, 1/8 Watt. and 2).
R405 19B800607P271 | Metal Film: 270 ohms +5%, 1/8 Watt. 2402
R406 19B800607P391 | Metal Film: 390 ohms +5%, 1/8 Wait. z401 19A705458P1 [ Helical, UHF: 450-470 MHz. (Used in Group
and 1).
R501 19B800607P181 | Metal Film: 180 ohms +5%, 1/8 Watt. 7402
R502 19B800607P270 | Metal Film: 27 ohms +5%, 1/8 Watt. 7401 19A705458P2 Helical, UHF: 470-492 MHz. (Used in Group
R503 19B800607P562 | Metal Film: 5.6K ohms +5%, 1/8 Watt. 32‘(’)2 3.
RS04 19B800607P270 | Metal Film: 27 ohms £5%, 1/8 Watt. 7403 19B801025P1 Balanced Mixer (Double); sim to Mini-Circuits
R505 19B800607P683 | Metal Film: 68K ohms +5%, 1/8 Watt. SEL-1.
R506 19B800607P823 | Metal Film: 82K ohms +5%, 1/8 Wat. Z501 19A705613G6 | Monolithic Crystal: 45.000 MHz; sim to
and Toyocom 45E2B2.
R507 19B800607P183 | Metal Film: 18K ohms +5%, 1/8 Watt. 7502
R508 19B800607P101 | Metal Film: 100 ohms 5%, 1/8 Watt. 7503 19B801021P2 Bandpass filter: 455 kHz +1.5 kHz; sim to
R509 19B800607P272 | Metal Film: 2.7K ohms +5%, 1/8 Watt. Murata CFW-455E.
R510 19B800607P270 | Metal Film: 27 ohms +5%, 1/8 Watt.
----MISCELLANEOUS- - - -
R511 19B800607P473 | Metal Film: 47K ohms +5%, 1/8 Watt.
19B801566P1 SHIELD.
R512 19B800607P822 | Metal Film: 8.2K ohms +5%, 1/8 Watt.
19B801566P2 SHIELD.
R513 19B800779P4 Variable: 1K ohms +25%. 100 VDCW, 0.3
Watt.
R514 19B800607P103 | Metal Film: 10K ohms +5%, 1/8 Watt.
R515 19B800607P821 | Metal Film: 820 ohms +5%, 1/8 Watt.
- - - -INTEGRATED CIRCUITS- - - -
U101 19A705457P1 RF Power Amplifier Module. Part of next
highter assembly (Used in Group 2).
U101 19A705457P2 RF Power Amplifier Module. Part of next
highter assembly (Used in Group 1).
U101 19A705457P3 RF Power Amplifier Module. Part of next
highter assembly (Used in Group 3).
U102 RYT1246003/4 JIC; sim to LM35.
U103 19A701789P2 Linear: Dual Op Ampl.; sim to MM358.
and
U104
U105 RYT1246003/4 JIC LM35.
U201 19D9011958G4 | Voltage Controlled Oscillator (Used in Group
1).
U202 19A700029P44 | Digital: Bilateral Switch.
U203 19A704971P1 Linear: 5-Volt Regulator; sim to
MC78LO5ACP.
U204 19B801351P27 | Crystal Oscillator, temperature compensated.
U205 19A704287P2 Prescaler: 128, 129; sim to MC12018.
U206 19B800902P4 Digital: Synthesizer, CMOS Serial Input.
U207 344A3820P1 8-Volt Regulator.
U501 19A704619P1 Linear: Osc/Mixer/IF/Det/Ampl; sim to

MC3361AP.

RF POWER AMPLIFIER U101

IC DATA

19A705457P1 (M57704M (40340 MHz) 6
19A705457P2 (M57794H (44870 MHz)
19A705457P3 (M57704SH (47912 MHz)

l. Pin
2. Vcc 1= |ST STAGE
3. Voo - 2ND STAGE
4. Voo - OUTPUT STAGE
5. Pout
6. FIN-GRQUND
8 VOLT REGULATOR U102, U105
RYT1246003/4 (LM35)

PINS:
1-Vce
2-Vour
3-GND

DUAL OPERATIONAL AMP LIFIER U103
19A701789P2 (LM358)
S
CUTPUT A 1 8 vee
INPUTA (=) | 2 b Zl out
INPUTA(+) | 3 ! zl INPL
VEE E Zl INP'

LBI-39017




LBI-39017

VOLTAGE CONTROLLED OSCILLATOR U201

19D901958G3 (403-440 MHz)
19D901958G4 (440-470 MHz)
19D901958G5 (470-512 MHz)

.

T

e .

o

a

a
N3

- +L5+
-

. |

IC DATA & SCHEMATIC DIAGRAM

07
o112

YIEw FROM BACK OF BOARD

1
I X ?_4

Ls

c
|
1

]

1

c11
te ¥oi Yoo /l

Lo

L

.~

L3
AXo: Ao3

Ny

+ L8 IS PART OF PWB.
NGTES:

Fp
%ﬂ
3

1. C12 AND D7 ARE NEVER USED SIMULTANEQUSLY.

D7 1S USED IN GROUPS 1.,3,4,5«
IN GROQUP 2.

(19C851614, Rev. 1)

Ct2 IS USED

¥MOD CON
2 3

MODEL NO.

REY. LETTER

PL19D90195861
PL19D90195862
PL19D90195863
PL19D901958G4
PL19D901958G6S

A
A
A

{B®
A
Ré&
L1 Cio
——e g

BILA TERAL SWITCH U202

19A700029P44

5 VOLT REGULATOR U203
19A704971P1 (MC78LO5ACP)

PIN CONFIGURATION

Wz I8 3 0
LI LR L L W

TEMPERATURE COMP ENSATED CRYSTAL OSCILLATOR U204

19B801351P27

INDENT
PIN |\
LOCATOR — =) TOP VIEW
e
YR YR VRY
1 2 345 67
- —
CONTROL | 0 2
| —o oUT |
N1 e— ]
CONTROL 2 0— 3
4 FooUT 2
N 20—
CONTROL 30—] 9
a o outr 3
IN3 f;;—-_____
CONTROL 40— 0 VoD = PIN 14
N4 Vgs = FIN 7
BOTTOM VIEW
PIN IDENTIFICATION
PIN 1. OUTPUT
PIN 2. GROUND
PIN 3. INPUT
O, , O
3
O 2 O

PIN CONNECTIONS

1. COMMON AND
2. OUTPUT
3. +Vce

4. MODULATION

CASE




IC DATA

LBI-39017

PRESCALER U205
19A704287P2

MC 8 | Vco
ouT - | 2 7 | VREG
ouT + | 3 6 | IN-
GROUND | a s | N+
TOP VIEW
SYNTHESIZER U206
P1M CONFIGURATION PIK RESCRIPTION
19B800902P4 "
AUTPUT BIAS 1 ToF 20 RAMF A%
Osc IN 2 1% m
INDENT 0 1918 17 $6 15 141312 1 BEC OUT x 1® Hgfnm_
nn--w\ SRR LR L GH&FIGEPUTL:DE PR ANALDG PT OUT
LOCATOR — 5 % o8
J‘. TQP WIEW [FS) FRED. SENSE B 15 RAMP S0P,
W55 7 bl SHIFT REGISTER OUTRUT
LTI
H‘f L; l‘;l‘: :I }I’ “; “; 3 18 MODULUS CONTROL B 1 LATCH ENABLE
2 w LOCK DETECTOR -] 12 DATA IR
AN 10 Ll CLOCK
¢
—————— & CHARGE PULSE
—130 HOLD CAR,
I 1 o RAMP cAP.
P — 1t 14 BIT SHIFT REGISTER h — T5 OUPUT BIAS
12
ENABLE o 1 20 5 RAMP BIAS
o 4 BIT H
asc. o8 il M BITLATE | L5 ANALGG
ouT I wouge| 19 POOVT
A CIVIDER FR pETEET voo*
_ 15
3‘55-‘- € 44 BIT PACGRAMMABLE COUNTER ———0 yag
18 A DIVIDER [
fin o_[;:l ¢ rarcounter | Ue  ATTARER FY 8 ¢ FREQUENCY
. - _l orgrtaL SENSE (F9)
wonuLus r 3
CONTAOL ° I r L {9 L T n s LoCK
—{ena reimiared | ena tosotwaten | DETECTOR
T t »
DATA o—12 |1CBIT' {bp 7emsR  |—p ¢ warTsr h I—G SHIFT REGISTER
" L1—| 1 T out
CLOCK o
— 55 voD
_Tc V&S

BLOCK QIAGRAM

VOLTAGE REGULATOR U207, U503
344A3820P1

Q

Input ground

OUTPUT

INPUT
O

DUMP
PROTECTION

l ©
REFERENCE
PREREGULATOR AND []
ERROR
AMPLIFIER
THERMAL CoRnenT
PROTECTION LIMITER
l l GND
<

OSC/MIXER/IF/DET/AMP U501
19A704619P1 (MC3361AP)

MIXER
INPUT  GND MUTE CONTROL [N DUTPUT  INPUT  AUDID

SCAN SOUELCH FILTER FILTER RECOMERED

PIN CONFIGURATION

61514 312 11 9 0
'"DE"TK S .
PIN 1"

LOCATOR D TOP VIEW

)

PR PR T

1 2345 6748

8 VOLT REGULATOR U502
19A704073P2 (MC78LO5ACP)

el (o] Pl [o[ [ [o] 5] [

? y @ AF
| SQUELCH TRIGGER WITH l Pin

HYSTERESIS

DEMOQDULATOR

14
LIMITER by
AMP 2 op

sDK g gSZK

w0

ASCILLATOR
1.8K

I :
L;L,,Z 3 4 5 & T
CRYSTAL MIXER Ve LIMITER DECOUPLING
Qsc OUTPUT INPUT

=]
quan
coll

BLOCK DIAGRAM

BOTTOM VIEY

PIN | = OUTR
PIM 2 = GROUI
PIN 3~ NP




LBI-39017 OUTLINE DIAGRAM

.,

3
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4 e ooooooo {Or5 - | Gand S8 82y e = =
R26 (7] IEEY 2
“5"3 1 J201 U2z e = = L an £
QO e eReTeLeTexen TALLAN Z= [ o Dﬁ . iefi] £l o B
R513 5 +@ 52 o B3 82§38 t{; T P |:| e g0 =0 &0 =
D"O o L = BEAe 5 T nid20d Qe Rs01 12 2
B50%d 806 OL56a {324 —~ihg & O O 800 VDUDD o203 0 Ser D-— = 'IHZMI 308 o &
[a]efe]|[o]o]a]m| [o)s) oty Bt IR SN & I o DﬁEUS
00000000 oafiﬂ & ono &0 g0 :mi um.,l:I:m,EI« = S0 g0 = s §|:|(I5:1|5§ (517 C51
3 st = T B ST o |:| o8 G & “’E"m 0§ 2wy o0
50006000 o8 EeRFT RK . =Sy oRst
jri S E % 0302 E G4 5505 Eﬂ] 1 R504 Bl o
~
® Ot ) CmlEC 30
= gy CI[] 106 Reo2 C203 C02 €582 e R[] |:|§
g[PPeY0 Y I° BEg T = =M i WA oo
= Zit = a R10S = o L oer (04 Cds MW =
Ol n ~ OO0 5 s Os o 8 o Den_ g0
i = [log 20020 &, = B % pen Sk 3] m O
g 6z Z 3
oy o e e T N = T IR
- 138 = | g z = 3
Boelo o b o 02, 27 e H g K MY T e s 0R
T M % errRE gLl LEo o HD e 2HDI g
O [lm] O : @ j ;DDED e T Sy pg o e I i U o 02 E EI...
{ ] @ - b 1 By Ol re (04[]
N~ 2 Spim © = o [ R = |
O Or E O it o M 167 O O EDDE{:*D D*E =l fa s o o £z O
. 1102 =1 0 o a Qo Lt J \. afis
t T MARK ING S1DE
OF Q103
VIEW FROM SOLDER SIDE
2 VIEW FROM COMPONENT SIDE
[
E :Séli.EDcIJgEZ!ISLEAD
B t c
B E LEAD IDENTIFICATION
(TOP VIEW)
LEAD IDENTIFICATION FOR @2
FOR Q1

3.c

o)

2 2.a 1-NC

LeAD IDENTIFICATION
c5
E i D =
i L4 EXCITER BOARD A102 qD 'Il:l R
B L 19B851643G1, G2 & G3 S El:”:l ] |:|
jj 1 = lnl:l
TLI R 5 ol I | L
Il Fl +12 + . B c11 =]
1] ::L === L2 n UD c7 DC']D E DE
vy L1 F 1 |
19C851643G = -l il R;I 1|

RF BOARD

(188D5062, Sh. 1, Rev. 0)
(188D5061, Component Side, Rev. 2)
(188D5061, Solder Side, Rev. 2)

(198851143, Rev. 1)
(19A705441, Sh. 1, Rev. 0)
(19A705441, Sh. 2, Rev. 1)
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SCHEMATIC DIAGRAM

§L105

RF BOARD

(199D5060, Sh. 1, Rev. 2)

403-440 BHZ | 440-470 MHZ | 470-512 HHZ
COMPONENT | SPLIT (G2) | SPLIT ¢G1) | SPLIT (G3)
A A A Ly |-
cin 12 t2 ] B.3T* L]
STET) 1 3.0 8.2 R SHITCH 2 |m
SE 24 10 7 @185 " e
1 Tx SMITCH
3ES E 3.9 5.1 3@ Cw: our N —g— S | o
c4ne 7.5 5.8 6.2 2 T 22w 2 LN L]
L] 7.5 1.0 g£.2
c4z1 120 120 100 < R112 = =
10K
R102 47 39 56 j‘l_ 3
ALL RESISTORS ARE 174 WATT UNLESS R,lse,? z R11B 3|0 £
OTHERWISE SPECIFIED AND RESISTOR 18K 106 u1os
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR M=1,000,000 OHMS. . Ay Tx Rx L g -
CAPAPCITOR VALUES IN PICOFARADS (EQUAL ai03 1 e121 RiL4 05 o
TO MICROMICROFARADS] UNLESS FOLLOWED LuF 10K 1T g o
BY u=MICROFARADS. INDUCTANCE VALUES ) o
IN MICROHENRYS UNLESS FOLLOWED BY RI1S >
MH=MILLIHENRYS, NH=NANOHENRYS OR 5.6k — R11g 2
H=HENRYS. . G2euF Tx Rx = VWA ik
2vizy 13.0 L mi2s
SHITCHED BV - = Ri10 3
MODEL NO. REV. LETTER M 3 = Ri2s
POHER CONTRIL RUZ || g I “wn—p
188D5062G1 SH A+ o s ' M a
188D5062G2 990.9 ch. AW
188D5062G3 uio4.1 R127
R103 ¢R1Z2 4320
c133 L 20 B2¢ R12E
1uF c105 ik
. OluF
2 ato1 it =
o 3 P
il =4 R123
et L R 2
¥ p4aci lc415 l A 2 o RAlAqu
1 InF C402 aiez v
b P 6.8pF 10K
R401 - ¢421 A
150 120pF — — = :acsl'ozs T R1z8 B Rll;!
A - B [ - P °
+l c134 SH
— = 10uF T
Jpnige RIOS =
e L130 Li3t = A — +
er LT17uH . OL7uH ar v CONTROL 1 cy23 cr17L Hciia
{f K101 T ren, J_ . T . . .01uF 047uF T tour
L | €130 =Zc131 c12  ['nios L cron Lciog [ Lcio e
3.8pF | HCpF 8-0F X Liez 10uf T.oiluF SRIZ1 E 108 RI1S friea 3SRIZ0 frio04 LOluF T 10uF
Rigl A A A 330nH 10 < 10 " 10 = — =
= — — p— ci1s |
= = = J_ 330pF
1 ciis I ciis L cii4 SEE EH.3
4 ci2o 330pF T~ 330pF T 330pF EXCITER INPUT 102
Tioz 100pF F :I: ° I 0 sE —
| A1 c1e2 a 28 3
E: Ralaoa 12pF 3 " — = " 3 a — L12¢ ) 35 F¥i]
c C116
5 7103 S1ipF VCC3 VECZ VECT | - {gopr 15aH [ EXCITER BOARD A102
R10G P - If OUTPUT  INPUT I P
= 1K ~ i P.A. MODULE it C140 c1a1 L 19B851643G2
' A = . -f. 5.6pF 5.6pF =
D101y J_ 35 G1e1
1 C103 q
:[IEPF 4 —
A 1 . — —

L

h A

LBI-39017

1| e—Ann

(19D902035, Sh. 1, Rev. 5)

(EXTITER_IHEUTY
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LBI-39017 SCHEMATIC DIAGRAM

403-440 NHT | 440-470 HHZ | 470-512 MHZ
COMPONENT | SPLIT ¢z | SPLIT (&) | SPLIT (63)
A 4 A R dal HPLIFIER
1 10 5 .2 27e RFA
G406 19 5, H
C409 2.2 2.7 .7 —
C410 5.0 3.9 5.6 1ST MIXER
C4I1 [N] 6.8 19
[%1H 1.7 5. 6.H CEE SH.3
C413 10 ] 12 & L.0. INJECTICM
[XIL] 1.7 .5 2.2 408 2 R404 L4o3 Z403
RA0G 270 50 [v2] ‘°°°"FI > 47K 11.5nH Ltr Local osco
- 2 7
Cal0 c413 C415 GN| GNOF=—
— 3.9pF ° IB‘Eg4H 12pF Z402 12 0pF 3 RF PORT GN[]E_q . C417
It ke It 1 7 1 4 |or E] T 4.7pF
SEE SH.1 It b s IN out it RF PORT  GNOF— P
R b0r | €418 405 7401 404 L402 a4t |3 A
120pF o120 H t 2 120pF . 017uH 2 R4 06 NG NC_ GND GNI 502 —
iN our —H e A $am A 3o 3t [8 B2 j 1690pF =
MC NC GND GND 3 l A 1 o C409 4 3 L <91 Loane it
La0z EE—IO c408 A ca06 < R403 2.7pF €.8pF T 5.6pF “8p
3. 8pF a0 &1 g 213402 - E.BpF T 8.6pF 5 1K caie
A Tzooo,ar
usa2 RY_SH p+ 1705
1.F. BUFFER . 1.F. AMPLIFIER v Hour 1l [ [
+ csai GND 1 csza 2, 'E'Eﬁ-
touf - |z . 1uF 3
PR y . VOL/5G HI
Rg;" IEC. BV 5EE 5H.3 —_— — = y | B
RS04 . J_
27 R512 a5y 3 ——
R502 & AAA——1 B.2K . 2/F\q =
< AR 503
27 2 clsuo?._:l_ csord 2L csad e CONVERTER /IF/ o) T cemo Uy | J7e8
u -0luF 1F LN | e DETECTOR 1000sF T T .0tuF |! ¢ | RELAY
h B
' TGex 3 &l wsor 2 5592 Fisor £ nsoz I s RX_SH_A+
= — = BOK ¥ K 2.7k ¥ RS13 2 2 4
cs03 3 ]« : : L 513 2 1 YOL/S0 HI
.OluF . 2le 1 A
1 | 3
L503 = It - N L2 < |ReG 8.5¢
= i 10 4.5v oA EELEEELE = = s
2 568 L ﬂ_cs;.;_a L esiz 8.2nF Zowzzowne
1 . 01uF Inu 1pF §“"f—_'“’andd¢ L0G_E.5Y
R506 & L
7.8y 1 azk 3 = = uUso1 .
— ol - —
Zs501 z502 0502 oUguxas L5039
C505. cso08
2y (05 L | HEeF « il s ) |_|| 1 . eluF I ';’ ! BEEYTHEESE P 16
N It S i I:h [t = W 7.V hlz A4S s|7]ﬂ 7.4v 1 47(.' 3
R501 It
180 i 2 2 ) 2 It 515 I;'l 2 |8
3 M=) 8 @O o It 33qF RS11%
1 et o 807 L5¢s a% By 2 Sl 7K =
&--)( Lso¢ § R303 ol LR 5“){ Lsos $ R307 °7F SRs08 gzef 1w our B T oo —
L502 = 1 5-8K ) 7 @ 18K gy L 100 Pl A-CS1E  ZS503 |GND GND GNO - fu
e &l 2 HE .D1uF ek 22pF  48SKhz T (2 L csie
2 L 14 & . luF
Ls08 }/ %o
= o g8 501
; & — -J_-_—Jg 1|1.F.
= = = TUNE
Log 4.5 \ 7.4V
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RF BOARD

(188D5060, Sh. 2, Rev. 2)
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SCHEMATIC DIAGRAM LBI-39017
AMPLIFIER Reod | 37| 5.3V . A
W 220 L caes L caos Reo? J_ BEE GH. |
3 —AAA CluF 47uF B0 gl5y 2PTT
ceol J; 5 REOS
. 01uF A 4 uzot L L Qz02 ¥ 3.3K
Lao2 5 | erour T mpsw H— - CROGO7P1 1702
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0.5V
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T Siur L caar  Resas cass NEGATIVE VOLTAGE h
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pzog Rzsb : !
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8.2k ¥ - 22k s 1 cea« [HC rRezz | cz16
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< 100K - VBHu
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2.2¢ = T otwr -
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27K 11 . OuF
c213 _|
L OLuF T
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35.F A
SEE 5HE. 132 —_— g
| 8.5 | Uz 03 s - R229 51 14
I 3 1 T 18¥ C24E L cag? ¥=T1
IN  oUuT = 330pF L OLuF _
GHD :l. c2ss ] = L o uz0z2.3
2 1uf 4| cas4 = = —
— 10uF .
= czas L A coze L cozr
= I T OuF rz3s | < R237 4FuF I.oluF
G = 2 R253 = R235 470 T 10K
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. s 8.5V L cas . COMMON 2 5 gggﬂassg 3 ::ahz R240
. IN ouT Fe - > 10 ’ — HOD QuT Coa E; ITE 224 1 Q208 MYy ] ., S_EH'RBLE
Jceaocl capgzlcasi| onp [ Lceszlcaee | F 248 J_czao acgolggg g 7] 0scouT HC ISR 2 3 Rese
LbuF T 100pF |} OuF Ji I CLuF T 1uF - 33°PF:|101uF BoEGIboL b €7 S?m Rnsg; 16 0297 | 1 1 Py 19 ¢ |5 DATA + VOICE WOTE
= = = <L = = 1 12RO S & s B 7 ; N
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(188D5060, Sh. 3, Rev. 2)
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