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DESCRIPTION provides a block diagram of the transmit and receive cir-

cuits. Figure 2 provides a block diagram of the synthe-

The RF Board for the MDX mobile radio consists of >'*€"

the following circuits: T
g Transmit circuit adjustments for frequency, power and

» A frequency synthesizer for generating the transmitleviation are accessible from the topside of the board, as
carrier frequency and the receive circuit first mixerare IF alignment, second oscillator and audio level adjust-
injection frequency. 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 receive circuit front end, IF and FM detector.  tion fit" bottom shields.

EXCITER INPUT

» The transmit exciter, PA and power control circuits.

* \oltage Regulators. Selected use of sealed modules permit small board size

as well as RF and mechanical protection for sensitive cir-

The RF Board is mounted in the bottom of the fram&, ity Modules are not repairable and must be replaced if (190901969, Sheet 1, Rev. 0)
assembly. Refer to Combination Manual LBI-39015 for 8hey are determined to be damaged.

mechanical layout of the radio. Figure 1 of this publication
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CIRCUIT ANALYSIS

SYNTHESIZER CIRCUIT

TRANSMIT CIRCUIT

The transmit circuit consist of a fixed-tuned exciter mod-

ule, a 10 Watt PA module,RIN diode switch, a low pass fil-
ter, a directional coupler, a power control circuit and a transmit

The synthesizer generates all transmit and receive RF fr%ltage switch.

guencies. The circuit uses a phase-lockettage Controlled
Oscillator (YCO) operating on the actual transmitter frequency,

(136-153 MHz or 150-174 MHz) during transmit and 45 MHzE

xciter Module

above the actual receiver frequency during receive. The synthe-

sizer output signal is generated directly by VCO module U201 The Signal Flow Diagram shows the synthesizer driving the
and buffered by transistor Q201 to a level of +8 dBm. This sigi€Celver mixer at +8 dBm and is attenuated by resistor R201 to

nal feeds the receiver mixer and is attenuated to 0 dBm by r@-dBm for driving the exciter input. Exciter module A102 oper-

sistor R201 to feed the transmitter exciter module.

ates from a switched voltage supply. The exciter module band-

width is sufficiently wide that both the 136-153 MHz and
The synthesizer frequency is controlled by the microproc150-174 MHz bands are allowed. No tuning is required. Both

essor on the Audio/Logic Board. Frequency stability is mainiPut and output ports operate at 50 ohms impedance. The ex-
citer module provides typically 23 dB of gain and 200 mW of

tained by aTemperatureControlled K)crystal Oscillator

(TCXO) module. The oscillator is high stability 2.5 PPM output power to drive the power amplifier module.

(0.00025%) over the temperature range of -30°C to +60°C and
Power Amplifier Module

determines the overall frequency stability of the radio.

The VCO output is also buffered by transistors Q203 and  pPA module U101 requires a drive of 200 mW from the ex-
Q204 to feed divide by 128/129 dual modulus prescaler U20%iter module to deliver up to 10 Watts power output. The mod-

The prescaler feeds tirgn input of Phasek ock-Loop PLL)

cal : _ ) ule is mounted to the rear heat sink. The PA module output
U206. Within U206, the prescaled signal is further divideddrives the 40-Watt PA board through connector J103. The

down to 5 kHz or 6.25 kHz to be compared with a referencgower control circuit controls the PA module output power.

signal. This reference signal is derived from the 12.8 MHz
down to the 5 kHz or 6.25 kHz reference frequency.

PIN Diode Switch, Low Pass Filter and

Divider circuits in U206 are programmed by three inputs2irectional Coupler

from the Audio/Logic Board which are buffered and inverted
by transistors Q208, Q209 and Q210. Th&NABLE pulse

activates switch U202 to allow more rapid channel acquisitioiode switch D104 through connector J102. When transmit-
ting, switched 8 volts is applied through inductor L102, turning

during channel changes.

The output from the 40-Watt PA Board feeds tran$tiit

on PIN diodes D104 and D401. The DC path is completed

A LOCK DET signal from the PLL goes to the microproc- through resistors R401 and R402 with the bias current set at

essor for processing to prevent transmission when the VCO @0out 40 mA. Diode D104 couples the PA Board power from

not on frequency and to provide an error message to the usét02 to low pass filter A101. Diode D401 provides an RF path
to ground to protect the receiver input.

During receive, an unlocked synthesizer is indicate® i
LOCK in the display. The microprocessor will continually try
to reload the frequency information into the PLL until the syn-

The low pass filter reduces the harmonic output from the

thesizer locks. During transmit, only a slower pulsed alert tonansmit circuit and feeds directional coupler W101 and W102.

will be heard. Once unlocked in transmit, the synthesizer will he directional coupler provides a sample of transmit power

not be reloaded. The transmitter PTT must be unkeyed arf@r the power control circuit. The coupler output feeds antenna
jack J101.

then rekeyed to attempt to relock.

Audio modulation from the Audio/Logic Board is applied Power Control Circuit

to the VCO module througBEVIATION ADJUST potenti-
ometer R226YCO TUNE potentiometer R218 adjusts the op-

erational frequency range of the VCO by varying a negativentenna to maintain a constant power level across the band.
bias from diodes D202 and D203. Low frequency modulatiom\|so, a thermistor circuit senses the heat sink temperature to
reduce the power level when the temperature is above 70°C.
The power control circuit controls the supply voltage to one of

is applied to the TCXO throughOW FREQ. ADJUST po-
tentiometer R250.

The power control circuit samples the output power to the

the amplifier stages in PA module U101.

Copyright © April 1994, Ericsson GE Mobile Communications Inc.

Directional coupler W101 and W102 provides a sample The RF pre-amplifier is a dual gate FET (3N201) with a
of transmit power for diode D101. Diode D101, resistor2-pole preselector filter and a 2-pole output filter. The input
R106 and capacitor C104 produce a positive DC voltagélter consists of inductors L402, L405 and associated ca-
proportional to the transmit circuit output power level. Thispacitors. These components form a top coupled resonator fil-
DC level feeds the (-) input of amplifier U103-B. Power setter. The input impedance level is 50 ohms while the output is
potentiometer R111 and thermistor R118 determine the D®aded by the FET input impedance (approximately 1.89k
level to the (+) input of U103-B. Amplifier U103-B ampli- ohms). Capacitor C408 is tuned for a flat bandpass response.
fies the difference between the (-) and (+) inputs, forcing th&he output matching circuitry is again a 2-pole filter. Resis-
output power level to equal the power set level by varyingor R408 provides a fixed loading impedance at the filter in-
the drive to transistors Q101 and Q102. Transistor Q10fut. This inturn results in a 50 ohm impedance level at the
supplies the control voltage to PA module U101. For examloading port of filter Z402. Filter Z402 is a fixed tuned 3-
ple, if the output power level begins to drop below the powepole bandpass filter covering the full radio bandwidth.
set level, the output of U103-B increases positively, causing
Q102 to conduct less. The base of Q101 rises, increasing the The mixer, Z403, is a doubly balanced diode mixer. This
control voltage to the PA module, which increases the outpunhixer is driven by a local oscillator signal of +7 dBm or
power level back to the desired set level. greater to provide good inter-modulation performance, spuri-

ous performance and local oscillator isolation. The mixer

Transistor Q104, capacitor C123 and resistor R105 imeonversion loss is typically about 6 dB.
prove the transient stability of the power control loop when
the transmit circuit is keyed. 45 MHz IF

Transmit Switch First 45 MHz IF amplifier transistor Q501 is a junction
FET operated in the common gate mode. This configuration
During transmit, the Audio/Logic Board microprocessoroffers a typical input impedance of 75 ohms. The output cir-
pulls the DPTT line low causing the output of amplifier cuitry is tuned by inductor L504 and loaded to provide the
U103-A to go loWatt. Transistor Q103 turns on to supplyproper source termination for the 4-pole crystal filter which
SW 8V to the exciter module, the power control circuit andfollows.
the PIN diode switch. During receive, the output of U103-A
supplies 12 volts to the receive circuit RF pre-afigdd Ef-
fect Transistor FET) Q401.

The output of the crystal filter is matched by second IF
amplifier transistor Q502. This port is also tuned by inductor
L506 and loaded to provide the proper filter termination.
Transistor Q502 is a dual gate FET operating at a bias cur-
rent of about 10 milliamps. The output of Q502 is tuned by

The dual conversion receive circuit consists of a fron’g'duﬁtog LC?O?. for ma>r<limum gair;fat 4?].MHZ a2nd is Ioahded
end section, a 45 MHz first IF and a 455 kHz second IF wit y the 2nd mixer in the U501 chip. This Q502 stage has a

an FM detector. All audio processing and squelch functionéel"’lti\.’ely h.igh input an.d outpu_t impedance and needs high
are accomplished on the Audio/Logic Board Isolation within the active device. The dual gate FET pro-

vides the isolation required.

RECEIVE CIRCUIT

Front End Section

RF is coupled from antenna Jack J101 through the direc-
tional coupler and the low pass filter B3N diode D401.
When transmitting,SW 8V is applied through inductor
L102, turning onPIN diodes D104 and D401, with the DC
path completed through resistor R401. Diode D401 provides
an RF path to ground for the receiver input while in transmit.
In receive, D401 is off, allowing RF to pass by D401 unat-
tenuated.
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+ #dBm

R201

Converter/IF/Detector U501 2. Check for approximately 8 volts at L105 feeding
the Exciter Module. If not present, troubleshoot the - of f.“”
Pins 1 and 2 of U501 connect to an internally biased os- TX switch circuitry, Q103 and U103. " i %g gEE
cillator transistor. The external circuitry of this oscillator _ _ EE _;\%_, “:“‘;
transistor includes crystal Y501 and forms and oscillator cir- 3. Check for approximately 7 volts across resistors ge + <
cuit operating at 45.455 MHz. The frequency of this third R401 and R402. If not present, check PIN diodes 5"
mode oscillator is adjusted by inductor L508. The oscillator D104 and D401 and the conduction path from i
drives the internal balanced mixer. The 45 MHz IF signal is R401 to the TX switch Q103. - £
translated to 455 kHz and appears at Pin 3 of U501. This IF . _ |_’| O b+ £ — %g
signal is filtered by 6-pole ceramic filter Z503 and drives the 4.  Check for an adjustable voltage on Pin 2 of PA 2
internal 455 kHz amplifier and limiter. The limited 455 kHz module U101. At maximum power, with Power Set 7|28z
in turn drives an internal quadrature detector. The phase shift Adjustment R111 fully clockwise, Pin 2 should be i .
network needed by the quadrature is provided by inductor at 12 volts. If not present, check the power control i 5
L509. The audio output port is Pin 9 on U501. Inductor circuitry: U103, Q101, Q102 and Q104. 8 5
L509 is adjusted for maximum audio output level. The audio ) <) ‘__A;Q_““_;
signal at Pin 9 is filtered by resistor R512 and capacitor 5- Check for 13.6 volts on Pin 3 of PA module U101 '
C519 to reduce IF feed through. Buffer amplifier transistor and ensure a good mechanical and electrical ground z 5
Q503, drives audio potentiometer R513. This provides a from the PA module to the bracket and casting. ey
VOL/SQ HI signal where the amplitude may be set for —
proper system operation using R513. RECEIVE CIRCUIT 223 .
- E%
" Q=
Power Distribution To isolate a receive circuit problem, refer to the follow- _,'>T§“,
ing chart.

E.
4

SW A+

EXCITER
AlD2

Sw 8Y

Unswitched 13.8 \VoltsA+) is supplied to the RF Board
through connector J704 and feeds power control transistor RECEIVE CIRCUIT SYMPTOMS AND CHECKS

4 POLE
XTAL
FILTER
Z501. 7502

u10z-A

8Y¥
REG
Uiz

LO INJECTION FREQ.
-RX FREQ. + 45 MHz

200mW
(+23dBm]

T I I Bt o

CONTROL
YOLTAGE

:

PA MODULE

Qi
v

!

5TO10W

Q101and PA module U101. . |
Switched 13.6 Volts W A+) is supplied to the RF SYMPTOMS CHECKS s c £
Board through connectors J704 and J705 and feeds regufa §E§ I 4B CE]
tors U102, U207 and U502. Regulator U102 supplies 8 Volts No Audio 1. U502 regulator ' :
to the transmit switch, synthesizer and 5-Volt regulato 2. The level and frequency of the £ TR
U203. Regulator U503 supplies the Audio/Logic board first mixer injection frequency 57 35 “
through connector J702. Regulator U207 supplies 8.5 Volis 3. The level and frequency of the T
to the synthesizer. Regulator U507 supplies 8 \olts to the re- second mixer injection frequency WEz §E§§
ceive circuit. 4. Quadrature detector circuit SR | 232°
5. Quadrature detector coil tuning El
SERVICE NOTES Poor SINAD | 1. Consult Figure 1 - TX and RX 2 i éﬁs 4
Block Diagram for RX stage 3 g 5‘2 —oz [ ] 253 EEE
gains and troubleshoot FlE x - ?
TRANSMIT CIRCUIT 2. Input cable 7 2
o ) 3. PIN Diode switch is shorted LEE §
Most transmit circuit problems can be isolated by checki e gt*® N
ing the TX power gains shown in Figure 1. The 40-Watt PA pistorted 1. Both mixer injection frequencies EE 3
board may be bypassed by placing a jumper cable betwegna,dio 2. Quadrature detector coil tuning - g
connectors J103 and J102 on the RF Board. PA module 3. Crystal filter source and load El ||| 2,
U101 is capable of producing 10 Watts output. 4. tuning L, 2
Z503: 455 kHz ceramic filter £3

Transmit Circuit DC Measurements

1. First ensure that Delay@iish-To-Talk (DPTT) is
low when the microphone PTT is keyed loWatt.

4025w
Jio1 I
TO
ANTENNA

Figure 1 - Block Diagram

(o)

PA BOARD

CF

Ji03

FROM
PA BOARD
TO
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Figure 2 - Synthesizer Block Diagram

ADJUST R750
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SYNTHESIZER Prescaler U205:

Synthesizer troubleshooting consists of first checking for Connect Pin 3 of the VCO to 4.5 volts DC. With the ra-

the proper DC |eve|S, then determining if the proper Wavedio in receive, monitor the frequenCies of the VCO at the
forms are present and Checking individual modules. connection of CapaCitor C201 and resistor R201. DC short

Pin 1 of U205 to ground to cause divide 129. Tie Pin 1 to Pin
. 7 (5 volts ) to cause divide by 128 to occur. Check Pin 3 to
DC Analysis verify that this occurs. Improper division may indicate a de-

. . fective prescaler.
An 8.5 Vdc is supplied by regulator U207 and serves as P

the biasing voltage for transistor circuits Q203, Q204 and,. : .
Q206 through Q210. Resistor R207 decouples the 8.3 vol S|Iateral Switch U202:
for use n t'he VCO module 9201' Thg 10 milliamp current The bilateral switch is used to short around parts of the
drain of this module results in approximately 6.5 volts DCloo filter during channel scan. A shorted gate (to ground or
on Pin 4. Transistor Q201 also draws approximately 25 m”éd'gcent ate)g mav be isoléted b cogr]n arin gvolta s
liamps, resulting in a collector voltage of 3.5 volts DC at th ! g y y paring Y

junction of resistor R204 and capacitor C202. Lack of VC hrough the loop filter to those of a functioning radio . De-
RF output will modify this voltage ' fective gates might be suspected when the radio does not

change frequency quickly enough.

Regulator U203 uses the 8 volts from transmit regulator . _
U102 to generate 5 volts for U204 and U205. Phase-Lock-Filter U206:

There are no other specific checks which aid in evalu-
Waveforms ation of U206. Usually, it is suspected only if all other
checks are OK. Before changing, inspect chip components

Waveforms associated with the synthesizer were meagyr mechanical damage and check resistances through the
ured with a 10 megohm, 30 pF probe. Use DC coupling (sqgop filter.

Figures 3-8).
Transistor Q201
Module Isolation
After checking for proper DC operation, measure the
gain from the VCO, Pin 5 to R201/C202. The gain should be
approximately 10 dB.
Look for a wave form similar to the reference on Pin 2

(see Figure 3). If wave form is not present the oscillatoPA MODULE REPLACEMENT
module is probably defective.

Reference Oscillator U204:

To Install PA Module U101

VCO U201:

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

Connect a DC power supply to Pin 3. With 2.5 volts DC replacement module.

on Pin 3, the output of U201, Pin 5, should be approximately
190 MHz for high split. With 6.5 volts DC on Pin 3, the out-
put should be approximately 220 MHz. For low split the fre-
guencies should be 181 and 198 MHz respectively.

Careful insert the four leads from the module into
the four corresponding holes in the printed wire
board. and slide the module into the shidd®D

Power output of the VCO can be measured by connecting NOT solder the leads yet.

a coax directly to the module, between Pin 5 and ground.
The output should be approximately 0 dBm with C203 still
connected in the circuit. In receive, a negative bias should
exist on Pin 1. If not present, check transistor Q202 and ca-
pacitor C206 before removing the VCO.

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

4. Install the two PA bracket screws before soldering
the four module leads. Trim excess wire.
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3.5
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Figure 3 - Reference Oscillator (Input To U206, Pin 2)

Figure 6 - S ENABLE (Input to U206, Pin 13).
(Radio in SCAN on a Single Channel)

Select a Channel in the center of the band.

0.6ms

3.2

Clock pulses (32 appear as jitter on trailing edge of th
wave form).

[ 1ams —

|
(—9ms—:~l

8.2

D

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

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

The top of the ramp is approximately 0.8 Volts DC
greater than the control voltage on PD out, Pin 17. A
channel in the center of the band is shown.

e 200 ps ——,
I {5 KHz ret.) \
I [
| |

I

PD —— I

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

1€ 14ms a

8.1

two

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)



RF BOARD
19D904958G1 (136-153 MHZ) SYMBOL | PART NUMBER DESCRIPTION SYMBOL | PART NUMBER DESCRIPTION SYMBOL | PART NUMBER DESCRIPTION
19D904958G2 (150-174 MHz) C103 19A702061P29 | Ceramic: 22pF +5%, 50 VDCW, temp coef 0+30 PPM C229 19A702061P61 | Ceramic: 100pF +5%, 50 VDCW, temp coef 0+30 Cc422 19A702236P13 | Ceramic: 10pF +5%, 50 VDCW, temp coef 030
Issue 5 (Used in G2). PPM/°C. PPM/°C (Used in G1).
C104 19A702061P99 | Ceramic: 1000pF +5%, 50 VDCW, temp coef 0+30 C230 19A702052P26 | Ceramic: 0.1uF +10%, 50 VDCW C502 19A702061P99 | Ceramic: 1000pF +5%, 50 VDCW, temp coef 0+30
symsoL | ParT NUMBER DESCRIPTION PP/ c c231 19A703314P10 | Electrolytic: 10uF -10+50%, 50 VDCW; sim to Pana- PPMfC.
C105 19A702052P14 | Ceramic: 0.01uF +10%, 50 VDCW. sonic LS Series. C503 19A702052P14 | Ceramic: 0.01uF £10%, 50 VDCW.
A101 19C851542G1 TRANSMIT LOW PASS EILTER BOARD ASSEMBLY C106 19A702061P73 | Ceramic: 330pF +5%, 50 VDCW, temp coef 0£30 PPM/°C. Cc232 19A702052P14 | Ceramic: 0.01uF +10%, 50 VDCW. C504 19A702061P12 | Ceramic: 8.2 pF 0.5 pF, 50 VDCW, temp coef 0+60
(136-153 MHz) c107 19A701534P8 Tantalum: 22F +20%, 16 VDCW. C234 19A702052P14 | Ceramic: 0.01uF £10%, 50 VDCW. PPM/°C.
19C851542G2 TRANSMIT LOW PASS FILTER BOARD ASSEMBLY c108 19A703314P10 | Electrolytic: 10F -10 +50%, 50 VDCW; sim to Panasonic C236 19A701534P8 Tantalum: 22F +20%, 16 VDCW. C505 19A702061P25 ggf'a/m(l:c 18pF +5%, 50 VDCW, temp coef 030
(150-174 MHz) LS Series. . :
C239 19A702061P9 Ceramic: 4.7pF +0.5pF, 50 VDCW, temp coef 0+60 X
€109 19A702052P14 | Ceramic: 0.01F +10%, 50 VDCW. PPM/°C. €506 19A701534P7 | Tantalum: 10uF £20%, 16 VDCW.
---------- CAPACITORS - - - -- - -- - .
o ) ?:”f'lo c241 19A702061P73 | Ceramic: 330pF 5%, 50 VDCW, temp coef 0+30 &507 19A702052P14 | Ceramic: 0.01uF £10%, 50 VDCW.
Cc2 19A701624P18 Ceramic, dlsp. 27pF +5%, 500 VDCW, temp coef 0+30 PPM/°C. ru
PPM (Used in G1). c111 19A703314P10 | Electrolytic: 10pF -10 +50%, 50 VDCW; sim to Panasonic o2 10A702052P33 | Ceramic: 0.10F €509
Cc2 19A701624P14 Ceramic disc: 18pF +5%, 500 VDCW, temp coef 0+30 and LS Series. s C510 19A702061P6 Ceramic: 2.7pF 0.5 pF, 50 VDCW, temp coef 0+120
PPM (Used in G2). c112 c243 19A705205P12 | Tantalum: 0.33uF +20%, 25 VDCW. PPM/°C.
c3 19A701624P10 Ceramic, disc: 12pF 5%, 500 VDCW, temp coef 030 C113 19A702061P73 Ceramic: 330pF 5%, 50 VDCW, temp coef 0+30 PPM/°C. C245 19A703314P10 Elec_:trolytic: 1_0uF -10+50%, 50 VDCW; sim to Pana- C512 19A702061P1 Ceramic: 1pF +0.5 pF, 50 VDCW.
PPM (Used in G1). and sonic LS Series. c513 19A702061P77 | Ceramic: 470pF £0.5 pF, 50 VDCW, temp coef 0+60
c3 19A701624P9 Ceramic, disc: 11pF 5%, 500 VDCW, temp coef 0+30 ci4 : ) ) C246 19A702061P73 | Ceramic: 330pF +5%, 50 VDCW, temp coef 0+30 PPM/°C.
PPM (Used in G2). C115 19A703314P10 Ege;tro_lytlc:uloudF_-182+50%, 50 VDCW; sim to Panasonic PPM/°C. c514 19A702061P33 | Ceramic: 27 pF £5%, 50 VDCW, temp coef 0£30
L1 19B800891P5 | Coil, RF: .064uH; sim to Paul Smith SK-890-1. c116 10A702061P99 | er,'esl(ooss Fm5°/ )'50 VDCW 030 C247 19A702052P14 | Ceramic: 0.01uF ¥10%, 50 VDCW. PPM/°C.
. + + :
L2 19B800890P1 Coil, RF: 9.5nH +5%; sim to Paul Smith SK-896-1. PSWJ'CC ’ pr %, » temp coef 0= CZ:S 19A702061P73 Cera/mlcr 330pF 5%, 50 VDCW, temp coef 0+30 C515 19A702061P29 | Ceramic: 22 pF +5%, 50 VDCW, temp coef 030
— e ) ’ an PPM/°C. and PPM/°C.
L3 198800891P5 | Coil, RF: .064uH; sim to Paul Smith SK-890-1. c117 19A702052P22 | Ceramic: 0.047yF £10%, 50 VDCW. c249 C516
L4 19B800891P2 Coil, RF Choke: sim to Paul Smith SK-890-1. c118 19A703314P10 | Electrolytic: 10uF -10 +50%, 50 VDCW; sim to Panasonic C250 19A702052P14 | Ceramic: 0.01pF +10%, 50 VDCW. Cc517 19A702052P26 | Ceramic: 0.1uF +10%, 50 VDCW
A102 19C851547G1 TRANSMIT EXCITER BOARD ASSEMBLY LS Series. C251 19A703314P10 | Electrolytic: 10uF -10+50%, 50 VDCW; sim to Pana- and
C119 19A702061P73 Ceramic: 330pF +5%, 50 VDCW, temp coef 0+£30 PPM/°C. and sonic LS Series. C518
c120 19A702061P99 | Ceramic: 1000pF +5%, 50 VDCW, temp coef 0+30 €252 C519 19A702052P5 | Ceramic: 1000pF 10%, 50 VDCW.
---------- CAPACITORS - - - - - - - - - PPM/°C. C253 19A702052P14 | Ceramic: 0.01uF £10%, 50 VDCW. C520 19A702052P14 | Ceramic: 0.01uF +10%, 50 VDCW.
Cc1 19A702061P12 (CljeraSWiC: GS.lZ)DF +0.5 pF, 50 VDCW, temp coef 060 PPM c121 19A702052P14 | Ceramic: 0.01pF +10%, 50 VDCW c401 19A705108P25 | Mica Chip: 33pF +5%, 500 VDCW, temp coef 0 + 50 Cc521 19A703314P10 | Electrolytic: 10pF -10+50%, 50 VDCW; sim to Pana-
sed in . ] i H 0
, c122 109A702061P99 | Ceramic: 1000pF 5%, 50 VDCW, temp coef 030 PPM/C. (Used in G1). sonic LS Series.
c2 19A702061P99 ggr&l}ng( L1Joo?jp.F éSl"fn 50 VDCW, temp coef 0+30 PPM/°C. C401 19A705108P19 | Mica Chip: 18pF 5%, 500 VDCW, temp coef 0 + 100 C522 19A702052P26 | Ceramic: 01pF +10%, 50 VDCW
sed in . | i
c3 10A702061P37 | Ceramic: 330F +5%. 50 VDCW. ¢ 0430 PPMC c123 19A702052P14 | Ceramic: 0.01F +10%, 50 VDCW. PPM/°C. (Used in G2). 523 19A702236P6 Ceramic: 1pF 40.25 pF, 50 VDCW.
eramic: +5%, ' temp coef O . ic: o
(Used in (31;). P c124 19A702061P99 | Ceramic: 1000pF 5%, 50 VDCW, temp coef 030 PPM/°C. €403 19A702061P37 ggﬁ?jg' 33pF£5%, 50 VDCW, temp coef 0£30 Cs24 10A703314P10 | Electrolytic: 10uF -10+50%, 50 VDCW: sim to Pana-
and : sonic LS Series.
c4 19A702052P14 | Ceramic: 0.01uF £10%, 50 VDCW (Used in G1). ic: 4.7pF 0. + )
and ! ¢ ) C125 caos 19AT02236P17 | Ceramic (tzgs inoé’f)ﬁ 50 VDCW, temp coef 0:30 Ccs25 19A702061P99 | Ceramic: 1000pF +5%, 50 VDCW, temp coef 0430
cs C126 19A702061P73 Ceramic: 330pF +5%, 50 VDCW, temp coef 0+30 PPM/°C. . : PPM/°C.
i C404 19A702236P11 Ceramic: 2.7pF +0.25pF, 500 VDCW, temp coef 0+30 . .
c6 19A702061P41 | Ceramic: 39pF 5%, 50 VDCW, temp coef 0x30 PPM C133 | 19A702052P26 | Ceramic: 0.1F +10%, 50 VDCW PPM/°C. (Used in G2). cs26 | 19a703314P10 Scllifgigtgeigf -10+50%, 50 VDCW; sim to Pana-
Used in G1). ic: - 9 si i ) -
(Used in G1) C134 19A7033314P10 Ege(;t(re?ilzgc 10pF -10+50%, 50 VDCW; sim to Panasonic ca05 19A702236P19 Ceramic: 5.6pF +5pF, 50 VDCW, temp coef 0+30
c7 19A702061P69 CeralTic: 220pF +5%, 50 VDCW, temp coef 030 PPM/°C : PP™M/SC. (UsedinGy). v DIODES - - =« << e o -
Used in G1). ic: 8. +0. + . .
( ) c201 19A702061P12 | Ceramic: 8.2pF 0.5 pF; 50 VDCW, temp coef 060 PPM C406 19A702061P61 | Ceramic: 100pF 5%, 50 VDCW, temp coef 0430 D101 1070537701 | Silicon. Hot Carrier: sim to MMBO20L
ORS C202 19A702061P99 Ceramic: 1000pF -+5%, 50 VDCW, temp coef 0+30 PPM/°C. ! . :
---------- INDUCTORS - - - - - - ---- o il si
) ] ) ) PPM/*C. ca07 19A702061P8 | Ceramic: 3.9 pF 0.5 pF, 50 VDCW, temp coef 0+30 D104 344A3316P1 Silicon, PIN: sim to UM9401.
L1 19B800891P1 Coil, RF Choke: sim to Paul Smith SK-890-1 (Used in G1). C203 19A702061P12 | Ceramic: 8.2pF +0.5 pF, 50 VDCW, temp coef 0+60 PPM/°C (Used in G1). D106 19A702526P2 Silicon: Schottky Barrier; sim to BAT 17.
PPMPC. ca07 | 19A702061P1 | Ceramic: 1pF 0.5pF, 50 VDCW, temp coef 04250 D202 | 19A702526P2 | Silicon: Schottky Barrier; sim to BAT 17.
---------- TRANSISTORS - - - - - - - - - C204 19A702052P26 | Ceramic: 0.1uF +10%, 50 VDCW PPM/°C (Used in G2). and
Q1 19A704708P2 Silicon, NPN: sim to NEC 2SC3356 (Used in G1). C205 19A701534P17 Tantalum: 47uF £20%, 10 VDCW. ca09 19A702052P14 Ceramic: 0.014iF £10%, 50 VDCW. D203
Q2 19A701940P1 Silicon, NPN: sim to MRF-559 (Used in G1). C206 19A702052P5 Ceramic: 1000pF £10%, 50 VDCW. ca10 19A702236P13 Ceramic: 3.3pF £0.25pF, 50 VDCW, temp coef 0+30 D401 344A3316P1 Silicon, PIN: s.lm to UM9401. -
__________ RESISTORS - - - - - c207 19A702061P77 Ceramic: 470pF 5%, 50 VDCW, temp coef 0+30 PPM/°C. PPM/°C (Used in G1). Zfé)l 19A700028P1 mA, 75 PIV; sim to 1N4148. Silicon: 75
R1 19B800607P471 | Metal film: 470 ohms +5%, 1/8 Watt (Used in G1). €208 19A702052P26 | Ceramic: 0.1uF +10%, 50 VDCW cato 19A702236P1L Ceramfcz 1pF 0.5pF, 50 VDCW (Used in G2) D502
- ) . c210 19A702052P14 | Ceramic: 0.01uF £10%, 50 VDCW. C411 19A702236P13 | Ceramic: 3.3pF +0.25%, 50 VDCW, temp coef 0+30
R2 19B800607P222 | Metal film: 2.2K ohms +5%, 1/8 Watt (Used in G1). oo 108702236P50 | Ceramic: 1000F £5%. 50 VDGW. ¢ 0230 PPMIC. pP™MPeC. 1 °r . JACKS - - o e e e
X . eramic: +5%, , temp coef O °C.
R3 19B800607P221 | Metal film: 220 ohms +5%, 1/8 Watt (Used in G1). ) P P Cc412 19A702061P21 Ceramic: 15pF +5%, 50 VDCW, temp coef 030 J101 19B801341P1 RF Jack
and c212 19A702061P69 | Ceramic: 220pF +5%, 50 VDCW, temp coef 0+30 PPM/°C. PPM/°C. i :
R4 Czdl3 19A702052P14 | Ceramic: 0.01 uF £10%, 50 VDCW. c413 19A702061P99 | Ceramic: 1000pF 5%, 50 VDCW, temp coef 030 J103
. ) ) o
RS 19B800607P222 | Metal f!Im. 2.2K ohms 5%, 1/8 Wat (Usevd in G1). 2214 PPM/°C. J201 19A700072P1 Printed wire: 2 contacts rated @ 2.5 amps; sim to
R6 19B800607P150 | Metal film: 15 ohms +5%, 1/8 Watt (Used in G1). c ) ., C414 19A702236P14 Ceramic: 3.6pF +0.25pF, 50 VDCW, temp coef 0+30 Molex 22-03-2021.
. =+ 0
R7 19B800607P471| Metal film: 470 ohms 5%, 1/8 Watt (Used in G1). 216 19A702052P14 Ceramfc‘ 0.014F +10%, 50 VDCW. PPM/°C. J501 19A700072P1 | Printed wire: 2 contacts rated @ 2.5 amps; sim to
RS 19B800607P330 | Metal film: 33 ohms +5%, 1/8 Watt (Used in G1). C219 | 19AT02061P93 | Coramic: 2200pF 5%, 50 VDCW, temp coef 0£30 c415 | 19A703314P10 | Electrolytic: 10uF -10+50%, 50 VDCW; sim to Pana- Molex 22-03-2021.
: sonic LS Series. J702 19A704779P11 | Connector; sim to Molex 22-17-2122
19D904958G1 MAIN ASSEMBLY (136-153 MHZ . ' :
( ) €220 19A702052P14 | Ceramic: 0.01uF £10%, 50 VDCW. C416 19A702061P25 | Ceramic: 18pF +5%, 50 VDCW, temp coef 0+30 : ire- -
19D904958G2 MAIN ASSEMBLY (150-174 MHz) ; B J704 19A700072P29 Printed wire: 3 contacts rated at 2.5 amps; sim to
c221 19A702061P61 | Ceramic: 100pF +5%, 50 VDCW, temp coef 0+30 PPM/°C. PPM/°C (Used in G1). Molex 22-27-2031.
---------- CAPACITORS - - - - = - - - - C222 19A702061P99 | Ceramic: 1000pF +5%, 50 VDCW, temp coef 0+30 Ca16 19A702061P17 | Ceramic: 12pF £5%, 50 VDCW, temp coef 030 J705 19A700072P30 | Printed wire: 4 contacts rated at 2.5 amps; sim to
- o 0 PPM/°C. PPM/°C (Used in G2). Molex 22-27-2041.
c101 19A702061P99 ggﬁ;‘j'cc 1000pF £5%, 50 VDCW, temp coef 0+30 Cc223 19A702052P14 Ceramic: 0.01uF +10%, 50 VDCW. C417 19A702061P10 Ceramic: 5.6pF +0.5 pF, 50 VDCW, temp coef 0+60
) - o eeMPeC. 000t r 1 1 - INDUCTORS - - --------
c102 19A702061P57 | Ceramic: 82pF £5%, 50 VDCW, temp coef 0430 PPM/°C. c224 19A702061P77 | Ceramic: 470pF 5%, 50 VDCW, temp coef 0+30 PPM/°C. wcan 19A702061P77 | Ceramic: 470pF £5%, 50 VDCW, temp coef 0530 Liop ronto002413 | ol R 1.0aH e10%
. o s N f as s s +! 0.
C103 19A702061P25 | Ceramic: 18pF +5%, 50 VDCW, temp coef 0430 PPM/°C C225 19A702061P103 | Ceramic: 4700pF +5%, 50 VDCW, temp coef 0+30 PPM/°C. )
(Used in G1). PPM/°C. L103 19A704921P1 Coil.
C226 19A701534P17 | Tantalum: 47uF £20%, 10 VDCW. tthrgs
c227 19A702052P14 | Ceramic: 0.01uF £10%, 50 VDCW.
*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES C228 19A702061P9 Ceramic: 4.7pF +0.5pF, 50 VDCW, temp coef 0+60

PPM/°C.




SYMBOL | PART NUMBER DESCRIPTION SYMBOL | PART NUMBER DESCRIPTION SYMBOL | PART NUMBER DESCRIPTION SYMBOL | PART NUMBER DESCRIPTION
L401 19B800891P4 Coil, RF Choke: sim to Paul Smith SK-890-1. R118 19A702931P326 | Metal film: 18.2K ohms +5%, 1/8 Wat. R266 19B800607P104 | Metal film: 10K ohms +5%, 1/8 Watt. 7 19B801578P1 SHIELD. (Used with Q502).
L402 19B800891P5 Coil, RF: .064pH; sim to Paul Smith SK-890-1. (Used R119 19B800607P100 | Metal film: 10 ohms +5%, 1/8 Watt. R401 19B800607P151 | Metal film: 150 ohms +5%, 1/8 Watt. 9 19B801566P2 SHIELD (Near Q501).
in G1). ngl R404 19B800607P683 | Metal film: 68K ohms 5%, 1/8 Watt. 13 19B801566P17 | SHIELD.
L402 19B800891P6 Coil, RF: .084pH; sim to Paul Smith SK-890-1. (Used . 50
in G2). R122 19B800607P821 | Metal film: 820 ohms £5%, 1/8 Watt. R405 19B800607P823 | Metal film: 82K ohms +5%, 1/8 Watt.
i . 0,
L404 19B209420P4 | Coil, RF: 0.18uH +5%, .12 ohms DC res max; sim to R123 19B800607P105 | Metal film: 1M ohms +5%, 1/8 Watt. R406 19B800607P183 | Metal film: 18K ohms +5%, 1/ Watt. PRODUCTION CHANGES
Jeffers 4416-4J. (Used in G1). R124 108800607101 | Metal film: 100 ohms £5%. 1/8 Watt R407 19B800607P510 | Metal film: 51 ohms +5%, 1/8 Watt.
. o7, . . . . . . . . . ™
L404 19B209420P3 Coil, RF: 0.15uH +5%, .10 ohms DC res max; sim to R125 10A702931P250 | Metal film: 4020 ohms 5%, 1/8 Watt R408 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 Watt. Changes in the equipment to improve or to simplify circuits are identified by a "Re-
Jeffers 4416-3J. (Used in G2). ' - ’ . 9 vision Letter", which is stamped after the model number of the unit. The revision
R126 104702931201 | Metal film: 1000 ohms £5% 1/8 Watt R409 19B800607P221 | Metal film: 220 ohms +5%, 1/8 Watt. n | ] i€ €
L405 19B800891P5 Coil, RF: .064uH; sim to Paul Smith SK-890-1. (Used : %, - R5O0L 198800607P271 | Metal film: 270 ohms £5%. 1/8 Watt. stamped on the unit includes all previous revisions. Refer to the Parts List for de-
in G1). R127 19A702931P262 | Metal film: 4320 ohms +5%, 1/8 Watt. i N B ‘/ scriptions of parts affected by these revisions.
) R502 19B800607P270 | Metal film: 27 ohms +5%, 1/8 Watt.
L405 19BB00B91PE | Coll, RF:.084LH; sim to Paul Smith SK-890-1. (Used R128 198800607P472 | Metal film: 47K ohms x5%, 1/8 Wat R503 19B800607P822 | Metal film: 8.2K ohms 5%, 1/8 Watt REV. A - RFE BOARD 19D904958G2
in G2). R202 19B800607P330 | Metal film: 33 ohms +5%, 1/8 Watt. etatiim: €.2K ohms 5%, att -A - BEDUARD loUgUadooas
L407 19B209420P3 | Coil, RF: 0.15uH, +5%, .10 ohms DC res max; sim to im: R504 19B800607P270 | Metal film: 27 ohms +5%, 1/8 Wat. o
Tofors 121683 (Uand i G1 R203 19B800607P220 | - Metal film: 22 ohms £5%, 1/8 Watt. o To reduce synthesizer kick changed R235 (19B800607P183) to 39k
effers (Used in G1). . R505 19B800607P683 | Metal film: 68K ohms +5%, 1/8 Watt. .
i . R204 19B800607P221 | Metal film: 220 ohms +5%, 1/8 Watt. ohms. To reduce loading of TCXO, removed C254.
L407 19B209420P2 Coil, RF: 0.12H, +5%, .10 ohms DC res max; sim to ) R506 19B800607P333 | Metal film: 33K ohms +5%, 1/8 Watt. '
Jeffers 4416-3J (Used in G2) R205 19B800607P152 | Metal film: 1.5K ohms +5%, 1/8 Watt.
: ilm: +59 -
1503 H3a3cLP10022 | Coil RE: 10H. R206 19B800607P102 | Metal film: 1K ohms £5%, 1/8 Watt, R507 19B800607P822 | Metal film: 8.2K ohms +5%, 1/8 Watt. REV. B - RF BOARD 19D904958G2
' . ) R509 19B800607P272 | Metal film: 2.7K ohms +5%, 1/8 Watt.
L504 | 10B801413P4 | Coil, 39 MHz. R207 | 19B800607P181 | Metal film: 180 ohms 5%, 1/8 Watt : Correct failure rate of Q401, C421 was 180pF (19A702061P67)
) R510 19B800607P270 | Metal film: 27 ohms +5%, 1/8 Watt. ' p .
L505 10A700024P19 | Coil, RF: 3.3 H +10%. R208 19B800607P683 | Metal film: 68K ohms +5%, 1/8 Watt. i R o 11
: +
L506 108801413P4 | Coil. 39 MHz R209 | 198800607P223 | Metal film: 22K ohms +5%, 1/8 Watt. RSIL | 19BB00GO7PATS | Metal film: 47K ohms £5%, 1/8 Watt REV. A - RE BOARD 19D904958G1
, . ilm: 0
thru R210 | 19B800607P221 | Metal film: 220 ohms 5%, 1/8 Watt. RS12 | 19B800607P822 | Metal film: 8.2K ohms £5%, 1/8 Wat. REV. C - RE BOARD 19D904958G2
1508 Ro11 198800607P271 | Metal film: 270 ohms £5%. 1/8 Watt R513 19B800779P4 Variable: 1K ohms #25%, 100 VDCW, 0.3 Watts.
: +5%, . N . . .
1509 19B801415P2 | Transformer, 455 kHz: sim to AEPD 162B3277P17. - R515 19B800607P821 | Metal film: 820 ohms +5%, 1/8 Watt. To fix erratic data modulation moved C236 from component side to
R214 19B800607P221 | Metal film: 220 ohms +5%, 1/8 Watt. solder side of board (_ to C208 and + to ground).
__________ TRANSISTORS - - - - - - - - - R215 19B800607P153 | Metal film: 15K ohms +5%, 1/8 Watt. - INTEGRATED CIRCUITS - - -« - - -
- ) . and . REV. B- RF BOARD 19D904958G1
101 344A3225P1 Silicon, NPN (Included with Heatsink Assembly, ltem U101 19A705326P2 PA Module - 136-153 MHz (Used in G1). .
Q s ( Y R216 (Usedin G1) REV.D - RF BOARD 19D904958G2
10 1oa703197P2 | Siicon PNP- sim to MMBT4403 | " R217 19B800607P151 | Metal film: 150 ohms 5%, 1/8 Watt. (G1). u1o01 10A705326P1 PA Module - 150-174 MHz (Used in G2).
ilicon, ;simto ow protile. . Qi . . . .
Qloa 1OAT049TIPL Sil NP <im 10 Motorol 2N4918p R217 19B800607P101 | Metal film: 100 ohms 5%, 1/8 Watt. (G2). U102 19A134717P3 Voltage Regulator; sim to A7808U. To improve receiver spurious response due to 2nd IF image, R501
8104 LoAT0007EP Sflfc"”’ NPN* S'T t° MOM‘::;M | : » R218 19B800779P16 | Variable: 100K ohms £25%, 100 VDCW, 0.3 Watts. u1§3 19A701789P2 Linear: Dual Op Amp; sim to LM358. \|,_V5a§318(|) ohrtn?j (tlnglsgoequliilb) ang dserlletﬁjd LZCZ‘Z él—:343é:0L2P10(?%2).
ilicon, :sim to , low profile. an relocated to solder side of board. Shields added to and to
» ) P R219 19B800607P273 | Metal film: 27K ohms +5%, 1/8 Watt. U104 ) Q
Q201 19A704708P2 Silicon, NPN: sim to NEC 2SC3356. Ro21 1088006077104 | Metal film: 100K oh 59, 1/8 Watt solder side of board.
etal film: ohms +5%, att. X . i
Q202 19A700059P2 Silicon, PP sim to MMBTSS06, low profile. R222 19B800607P333 | Metal film: 33K ohms 5%, 1/8 Watt. e RYTIadonan [ Suon reaeter s o HSS. REV. C- RE BOARD 19D904958G1
etal Tim: ohms +5%, att. i L C-
Q203 19A704708P2 | Silicon, NPN: sim to NEC 2SC3356. ) U201 19D901958G1 | VCO Board (Used in G1). REV. E - RF BOARD 19D904958G3
and R224 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 Watt. U201 19D901958G2 VCO Board. (Used in G2). e
Q204 R226 19BB00779P4 | Variable: 1K ohms 25%, 100 VDCW, 0.3 Watts. U202 19A700029P44 | Digital: Bilateral Switch. To fix synthesizer stability problem, deleted C237(19A702052P14) and
Q206 19A700076P2 | Silicon, NPN: sim to MMBT3904, low profile. R227 19B800607P473 | Metal film: 47K ohms £5%, 1/8 Watt. U203 19A704971P1 | Linear: +5 Volt Regulator; sim to MC78LOSACP. changed R203 from 120hms(19B800607P120).
Q207 19A700059P2 Silicon, PNP: sim to MMBT3906, low profile. R228 19B800607P223 | Metal film: 22K ohms +5%, 1/8 Watt. U204 19B801351P26 | Crystal Oscillator, temperature compensated: 12.80 MHz.
Q208 19A700023P2 Silicon, NPN: sim to 2N3904. R229 19B800607P183 | Metal film: 18K ohms +5%, 1/8 Watt. 5 PPM.
Q209 19A702084P2 Silicon, NPN: sim to MPS 2369. R230 19B800607P332 | Metal film: 3.3K ohms +5%, 1/8 Watt. U205 19A704287P2 Prescaler: /128, /129; sim to MC12018.
gnzdlo R231 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 Watt. U206 19B800902P4 Digital: Synthesizer, CMOS Serial Input.
Q211 19A700059P2 | Silicon, PNP: sim to MMBT3906, low profile. R232 19B800607P103 | Metal film: 10K ohms 5%, 1/8 Watt. 207 344A3820P1 Lfnear’ Pos'"v_e Voltage 8.5V Re_gu'ator :
Q212 19A700076P2 Silicon, NPN: sim to MMBT3904, low profile. R233 19B800607P332 | Metal film: 3.3K ohms +5%, 1/8 Watt. U501 19A704619P1 L?nearA OSC/MIxer/IF/DeIIA.mp, sim to MC3361AP.
Q501 19A702524P2 N-Type, field effect; sim to MMBFU310 R234 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 Watt. U502 19A704073P2 Linear: 8 Volt Regulator; sim to MC78L08CP.
Q502 19A116818P3 N-Channel, field effect; sim to Type 3N1877. R235 19B800607P393 | Metal film: 39K ohms +5%, 1/8 Watt. U503 344A3820P1 Linear, Positive Voltage 8.5V Regulator .
0503 19A700023P2 Silicon. NPN: sim to 2N3904 R236 19B800607P471 | Metal film: 470 ohms +5%, 1/8 Watt. CRYSTALS
R237 19B800607P103 | Metal film: 10K ohms +5%, 1/8 Watt. V501 1OAT05376P5 Crvetal Fixed F  45.455 MHz 10 PPM
__________ RESISTORS - = === - = = - - tRthég rystal, Fixed Frequency: 45. z .
R101 19B800607P103 | Metal film: 10K ohms +5%, 1/8 Watt. S [ [ H [ FILTER <= <<= < - - -
o . R240 19B800607P154 | Metal film: 150K ohms +5%, 1/8 Watt.
R102 19B800607P560 |  Metal film: 56 ohms +5%, 1/8 Watt. thru 7401 19A705327P1 | Filter, VHF HB: 136-153 MHz. (Used in G1).
R103 | 19B800607P821| Metal film: 820 ohms 5%, 1/8 Watt. R242 z401 | 19A705327P2 | Filter, VHF HB: 150-174 MHz. (Used in G2).
R104 19B800607P223 | Metal film: 22K ohms 5%, 1/8 Watt. R245 19B800607P223 | Metal film: 22K ohms +5%, 1/8 Watt. 7402 19A705327P2 Filter, LC, 150-174 MHz.
R105 19B800607P473 | Metal film: 47K ohms 5%, 1/8 Watt. R246 198800607P102 | Metal film: 1K ohms +5%, 1/8 Watt. 7403 19B801025P1 | Balanced Mixer (Double); sim to Mini-Circuits SBL-1.
R106 19B800607P102 | Metal film: 1K ohms £5%, 1/8 Watt. R248 198800607P1 | Metal film: Jumper. 7501 19A705613G6 | Monolithic Crystal: 45.000 MHz; sim to Toyocom 45E2B2.
R107 19B800607P394 | Metal film: 390K ohms +5%, 1/8 Wait. R249 19B800607P100 | Metal film: 10 ohms +5%, 1/8 Watt. 7502 PART OF 501 | Matched pair
R108 | 19B800607P123| Metal flim: 12K ohms 5%, 1/8 Watt. R250 | 19B800779P10 | Variable: 10K ohms +25%, 100 VDCW, 0.3 Watts. 7503 19B801021P2 | Bandpass filter: 455 KHz 1.5; sim to Murata CFW-455E.
R109 19B800607P394 | Metal film: 390K ohms +5%, 1/8 Watt. R251 19B800607P100 | Metal film: 10 ohms +5%, 1/8 Watt.
R110 19B800607P472 | Metal film: 4.7K ohms +5%, 1/8 Watt. R253 19B800607P100 | Metal film: 10 ohms +5%, 1/8Watt. |} | | = --------- MISCELLANEOUS - - - - - - - - -
R111 19B800779P10 Variable: 10K ohms +25%, 100 VDCW, 0.3 Watts. R254 19B800607P100 | Metal film: 10 ohms +5%, 1/8 Watt. 5 19B801378G3 _Heat Sink Assembly. Includes Q101, U102 and the follow-
R112 19B800607P103 | Metal film: 10K ohms 5%, 1/8 Watt. R256 19B800607P103 | Metal film: 10K ohms +5%, 1/8 Wait. ing hardware: )
R113 | 198800607P102 | Metal fim: 1K ohms £5%, 1/8 Watt R257 | 19B800607P271 | Metal fim: 270 ohms 5%, 1/8 Watt. 19AT05469P1 | Insulator plate. (Used with Q101).
R114 19B800607P103 | Metal film: 10K ohms +5%, 1/8 Watt. R258 19B800607P153 | Metal film: 15K ohms +5%, 1/8 Watt. 19A700068P1 Insulator buéhmg' (Used W'th_Qlol)'
R115 19B800607P562 | Metal film: 5.6K ohms +5%, 1/8 Watt. R260 19B800607P103 | Metal film: 10K ohms +5%, 1/8 Watt. N402PSB6 Washer, Plain. (Qt. of 2 requ'red)'
R116 19B800607P183 | Metal film: 18K ohms 5%, 1/8 Watt. R261 19B800607P473 | Metal film: 47K ohms 5%, 1/8 Watt. N404P11B6 Washer, Loc K (Qty.of 2 fequ'r_ed)-
R117 19B800607P221 | Metal film: 220 ohms +5%, 1/8 Watt. R262 19B800607P823 | Metal film: 82K ohms 5%, 1/8 Watt. N8OP9005B6 Screw, Machine. (Qty. of 2 required).
R263 | 198800607223 | Metal film: 22K ohms +5%, 1/8 Watt. 6 19B801490P1 | Ground Strap. (Near Q104)
R264 198800607P102 | Metal film: 1000 ohms +5%, 1/8 Watt. 7 19A702364P106 | Machine screw: TORX Drive, No. M2 - 0.4 x 6.




D.SW
1

MoD)
2

CON
3

IC DATA LBI-39019D
PA MODULE U101 VOLTAGE REGULATOR U102 VOLTAGE CONTROLLED OSCILLATOR U201
19A705326P1 (136-153 MH2z) 19A134717P31{A7808U) 19D901958G1 (136-153 MHz)
19A705326P2 (150-174 MHz) W, 19D901958G2 (150-174 MHz)
5 OUTPUT A E Zl Voo
O ol INPUTA(-) | 2 p ZI OUTPUTB
5 INPUTA(+) | 3 El INPUTB (-) ?:‘-.:{“ lj= *“,‘ g%REﬁE@l
I 0= O
1 H 2“ 3” 4“ VEE E q El INFUTB ( +) A s Q%ﬁ?l:ﬁﬁ% (
3 = Ej:l’ ao O
& 0 gy &
BINS: "3 ]
1-Pm 8-VOLT REGULATOR U105 - cs
2-Vee (FIRST STAGE) RYT1246003/4 (LM35) . . 5 80 5 T 27,
3-Vcc (OUTPUT STAGE) == =
5 - FIN - GROUND (19D901958, Rev. 4)
DUAL OPERATIONAL AMPLIFIER U103,
U104
O O
PINS:
1-Vcec @)
PINS: 2 - Vout
1 2 3 3-GND o
1. INPUT |—@& D
2. COMMON e
3 OUTPUT TEMPERATURE COMPENSATED CRYSTAL es L Yoo % Yor Yoo ;
OSCILLATOR U204
4. TAB COMMON 19B801351P26 (12.8 MHz) T s
VOLTAGE REGULATOR U203 c12
19A704971P1 (MC78L0O5ACP) “\ y S 2u. y Y
O 4 1 Q Aps lm §L6
—[ .RZ f;;
-
O° 2 O mi il i L
PIN IDENTIFICATION

PIN 1. OUTPUT
PIN 2. GROUND
PIN 3. INPUT

BOTTOM VIEW

PIN CONNECTIONS

1. COMMON AND CASE
2. OUTPUT
3. +Vcce

4. MODULATION

+ L8 IS PART OF PWB.

NOTES:

1. C12 AND D7 ARE NEVER USED SIMULTANEOUSLY.
D7 1S USED IN GROUPS 1.3,4,5: C12 IS USED

IN GROUP 2.

(19C851614, Rev. 3)

MODEL NO.

REV. LETTER

PL12D901 95861
PL19D901958G2
PL15D901958G3
PL19D901958G4
PL19D?01958GS

A
A
A




LBI-39019D

IC DATA

QUAD BILATERAL SWITCH U202

19A700029P44
13
PIN CONFIGURATION CONTROL | G— 2
I —0 CuUT |
M 321N &8 3 10 IN | ©—
INDENT
M Mmoo 2
1l CO NTRQL 2 3
PIN 1 ) 4 —O QUT 2
LOCATCR S, ) TOP ViEW (N 20
B &
CONTRCL 30— 9
NN TR LT "l?l'l g L S oUT 3
Z
CONTROL 40— 10 Yobp = PIN
I ¥ .
IN & O— 55 =PIN
SYNTHESIZER U206
19B800902P4
PIN CONFIGURATION PIN DESCRIPTION
OUTPUT BIAS 1 Top 20 RAMP
2
o _\ A osc.ouT—13 W —nhoncap.
CHARGE PULSE 4 m ANALOG PD OUT
::;l(;:;OR J\‘ ToP VIEW [F5) FREG. SE:IDSI:E' : :65 ;iSN‘P CAP.
LT AL T T T BT AT AT LTI} ¥55——— 7 14 =t SHIFT REGISTER OUTPUT
12tT4466 78910 MODULUS CONTROL & 3 LATCH ENABLE
2 w LOCK DETECTOR 3 12 DATAIN
FIN 10 n CLOCK
4 - CHARGE PULSE
— 18 5 HoLD caP.
[ 15 RAMP CAP.
ot 14 BIT SHIFT REGISTER H 1 soutPuT BIas
IE':;:EE 1 l I_z'lgmmp BIAS
osc.el i o 14017 LATCH Il 17 ANALOG
out 1‘ ANALOG PO OUT
2 R DIVIDER s |——o von
0SC. C 14 BIT PROGRAMMABLE COUNTER PRI M oETECT| 15, yss
M
JE[.;.:[ A DIVIDER L H DIVIDER [ & FREQUEHCY
fin 7TBIT COUHTERw C 10 BIT DIVIDER Fv IGITAL|——C SEHSE (FS)
honuLusot i i erecr| o 2rLock
L TEnA 7BITLATCH |—{ENA 10 BOTLATCH | DETECTER
T I
DATA 0= I% BT} P 7mrsk |{Pc 1werskR |k L s onIrT REGISTER
cLockoM Il l
—5 ovmn
—Tavss

BLOCK DIAGRAM

14

PRESCALER U205
1919A704287P2 (MC12018)

VOLTAGE REGULATOR U502
19A704073P2

MC 1 U 8 | Vcc T
QUT - | 2 7 VREG
OUT + | 1 8 IN -
GROUND 4 5 IN +
TOP VIEW
EOTTOM VIEW
FIN 1- OUTPUT
PIH 2 - GROUND
PIN 3- INPUT
VOLTAGE REGULATOR U207, U503
344A3820P1
\\ output
Input ground
INPUT OUTPUT
O O
BANDGAP
REFERENCE
PREREGULATOR AND []
ERROR
J_ AMPLIFIER
DUMP
PROTECTION
FOLBACK
PROTECTION CURRENT
GND
J. <




IC DATA OUTLINE DIAGRAM LBI-39019D

OSC/MIXER/IF AMPLIFIER/DETECTOR U501 TRANSMIT FILTER BOARD A101
19A704619P1 19C851542G1
MIXER SCAN SOUELCH FILTER FILTER RECOVERED COMPONENT SIDE

INFUT GND MUTE CONTROL | OUTFUT INPUT  AUDIO

o] [=] [#] =] [%] [v] [*] [°]
LQ\OJ A

PIN CONFIGURATION T <+ ::P;
SQUELCH TRIGGER WITH T
INDENT e 13 14 1312 11 9 10 HYSTERESIS =
ke T e T B e B L B e B T e
PIN"I" ODULATOR
LOCATCR A TOP VIEW ry
Mg MIXER I
LT LA LT LTS Y  10p
23456878 I 8K gszn
OSCILLATOR 1
. (19C851543, Rev. 0)
| + (19A705062, Component Side, Rev. 0)
I! zl |a| 4| |s| |s||7| sl
CRYSTAL MIXER V¥ge LIMITER  DECOUPLING  QUAD
0sc OUTFUT INPUT coiL

BLOCK DIAGRAM

TRANSMIT EXCITER A102

19C851547G1
COMPONENT SIDE SOLDER SIDE
+ + + F +

o R&
P A @ : e [
s D B
o sl E‘DE D.fhz
$L14 20 = ,...D {EEEI"
R o

_[_u E R7. a3 fe

(19C851547, Rev. 0)
(19A705065, Component Side, Rev. 0)
(19A705065, Solder Side, Rev. 0)

RF Board



LBI-39019D

OUTLINE DIAGRAM

COMPONENT SIDE

MARK ING SIGQE

OF U303 SHIELD (7)
0000000000 0zo9 um 1909&49535 REV
b /) et 2 ¢olm 0000000000
= ATk - U208
Lo 0% 2511 2 00o0000 {oczqs@::’
'% R228 COOL000000
.
& n:n ' +h 2 usnz@ 000"2::3 b 217 O . s
E 3501- i o = 8 A e
59| © 03 o O | ,{ . [
ool (ooon|osal, cood| 3
Qo000 QUD ~o.0 w01 @ O
I s o |\ o [55o
Uy u o _ 0co + 5O
& ]
O« ( D ¢ Y@
MEK;) omro . fooo o _ T~ B
LA0 4 @ @
1161 e @I O w2 O |BC OO “ .0 @96
g8 o | A = - A+
Ollak |O e 2
2 704 @ |
"0 ’ N o0 O
au| A10t I—l
o
@sz Q D| 1
e U101
o =Gl . 5
< -

CAUTION

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC
SENSITIVE
DEVICES

RF Board
19D904958G1 & G2

(19D904958, Rev. 1)
(19D904960,Component Side, Rev. 1)
(19D904960, Solder Side, Rev. 1)

LEAD IDENTIFICATION
FOR 0208,0209, Q210
AND Q503

FLAT

B

IN-LINE
TOP VIEW

NOTE: CASE SHAPE IS DETERMINING

FACTOR FOR LEAD IDENTIFICATION

SOLDER SIDE
SHIELD (13)
L | - ! | L
Fy = 0 r_;Dn %EL (20 s o 4
RZ4 O BEs "ﬁEg Cil6C0  R2a1 £ ﬁg R240 £522
g Lo o -3 HeE o el = = i |
K nz0? &1 200 % %38 %I = Crese R264 T, 11— {525
293 Ul qe T S 5 B[ ST v k| 1w BN (T
@50 .oz (2 e mw rim mm oo iz | B[]S e S R
ke 5 8 8 88 & - a0l ouo ...ﬁ.. R502 “‘ CIRz62 g0 5 3
= = ool 7k 'EE-: gl e LI "-"'[EQF 3] = [sun =
ED D; ol = muss o ] 5 &
BULNE o oon el & “lj" il DEDS XX S0t Cpses Cs#
& e un s = = == 13(G2)} RsoTC EED 5517 I518
=2 [ =)
RibE (738 CIR253 Q i Y | D{SM =n El:l I:l"lﬂ O Llsl a3
L2205 0g L]z D [ & 051 g, g e
& s H3 o 03 RS11
- R207C oz & — 03 50903 1R —
MARK ING 5 S
OF U207 N, C ) ( ) e - O]
i’:ld G2 CIRIM D RO U200 cyopacane S = D‘j
RI09 ] = = = ] D[ O S =
) Dz (38 i @upn @ -3 0 =00 ’ o0& DE
00 o= oor wIclE s glee S0 SR 33 2 [Ig =
= £237 CR103 Cc1os RIDICT DE - = — DE L
E8r [Jun 17 = = 20 ™ ciol DE
B nr1s a - = = Far
jEDD ﬁ = ED I:IE :D S0 o C.:JU EE C:)
5 15 ) HE =t 32 e L5 o1
RS = o 5| Ri0sC =
= 13Qwm § =T B (i RIECT ol —J [ =E]
b — = o = n% 00
= ere S =)
@ = ST s N 174 O
5 Criza y
MARK ING SIDE
OF Q103
LEAD IDENTIFICATION FOR
) (SOT) TRANSISTORS AND DIODES
LEAD IDENTIFICATION
FOR U203 AND U502 EGE PT. NO. ———— A (TOP VlEW]
—— G
FLAT 1 CENT. FREQ.
% —:
3 4 = D
—] cc3
INLINE VIEW "A" D
TOP VIEW 1AE
s

NOTE: CASE SHAPE IS DETERMINING

FACTOR FOR LEAD IDENTIFICATION

10



136-153 MHz 150-174 MHz 1
COMPONENT SPLIT {G1) SPLIT {G2) | SEBE SH.3 | J_——b A
Cc103 18 22 2, As
A101 10C851542G1 10C85154262 u102
c401 33 21 Tx SWITCH 3 1 5
C261 — — out N T ‘ SW A+
RZ17 150 100 = cwr GND
2ouF 2 SW A+ 1704
| SEESH3 | +| o442
1 17uF
ALL RESISTORS ARE 1/8 WATT UNLESS '::]:(2 - -
OTHERWISE SPECIFIED AND RESISTOR b 1 =
VALUES IN OHMS UNLESS FOLLOWED BY A6 ]_Nlc_|
K=1000 OHMS OR M=1,000,000 OHMS. SW A Pt 3
CAPACITOR VALUES IN PICOFARADS (EQUAL « I_Imus
TO MICROFARADS), UNLESS FOLLOWED . ;"WR"
BY u=MICROFARADS. INDUCTANCE VALUES R113 v1031_J* s ) .
IN MICROHENRYS UNLESS FOLLOWED BY 103 ma \}\'} 1_.Yce 1 R114
MH=-MILLIHENRYS, NH-NANOHENRYS OR ¥ GND |, ci1 10K
H=HENRYS, - 01uF DPTT
) 2 T 1ov SEE SH.3
RF AMP ¢ R115 1
MODEL NO. REV. LETTER c122 | SEE SH2 | ghms L
19D904958G1 C 1000pF L = 3
19D904958G2 E Tx Rz - ”
202y U105 2
SWITCHED 8Y B = e
Zz
[
POWER CONTROL -
SV A+ 3
>
R118
18.2K
R103 R122 A
€133 | 820 820 W
AuF T —
c105 X
O1uF R110 5
2 It 33K <
SEESH.2 ~ 101 " R117
. 1 W)
e ( b swhe | Rga awg—R,
0Vi6. 4V 0.047uH o’ & 30w R121 3 . AA
> _‘/"*-.:\ 10 <R111 R127
¥ Dot / M 6.8K 4320
1 R109 1 R126
i 390K 1K
c125
R401 1 = R128
= caz1 1000pF 33K
150 a70pF R104
12w L 22K =
1 L cra SW A R107 RIO8  —
— —_ 10uF 390K 12K —
A i Y R105
A101 — 47K
c101 = . .
J01 AN
1000pF 1 p
1
- > if I w101 |—1 outpuT meut P A+ V CONTROL gsﬁF %112; %1 ‘I;LF f; 1;3 L105
. i
GND _GND l ol 1 LL4921P1 1 + P g 1uH
c108 c100 c11
2 |a am R119 L103 R120 L104 LU e
‘ 24pF 1;2 10uF -01uF 10 1uH 10 1uH 01uF — 1
- - = L102 = — = = c119 -L
tou | . 330pF
— — 1 c113 C115 c114
] == C120 330pF 10uF 330pF
J102 3 1000pF 5 A102 — SEE SH.3
> - EXCITER INPUT
L L L ] POWER 5
= = 3 2 = e OUTPUT INPUT
= C124 VCCz | vect
1000pF 4 1 1000pF GND__GND
1 It Pout Pin J— 2, 14
2 U101
J103 3] P.A. MODULE 64p  GND_GND =
1000pF 5
___L c106
330pF
L RF Board

SCHEMATIC DIAGRAM

LBI-39019D

(19D904959, Sh. 1, Rev. 8)
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LBI-39019D

SCHEMATIC DIAGRAM

PRE AMPLIFIER

A
136-133 MHZ | 150-174 MHZ R4 09
COMPONENT | SPLIT (G1) SPLIT (G2] T 220 R410
JAN A SEE S, 1 E
C404 4.7 2.7 Ry Tx
C405 5.6 9.5v/1V
407 3.9 1.¢ '
C410 3.3 2.7
C416 18 e
(CFH] 3.3 \poan] $RISE -catarlcats IST MIXER
L4034 180 150 < R404 : - 0luF T 1 ouF
L3705 054 . 034 RX &V ¥ BBK 1 A 7402 | SEE SH.3 |
L4867 taf 120 SEE SH.3 Gsol A1 ca10 L404 1S0 TQ 174 MHz 7403 L.0. INJECTION
7407 19A709377P1 | 19A705327E2 6.5y S = 2.7pF 15 0nH | 2 ; o
. 2 /G2 It e IN ouT #{RF_ LOCAL 0SCl
L ceon 3 |'7)4 . 2222 3 |SND GNDg
AN A JOLuF S Raos | EL v Lo IF NI L a7
C41E c404 C4 0B § 82K AN 3lal5]s IF GND 5.8pF
12pF 2.7pF 100pF —
It i it I~ . T == C422 == C41l ==C412
Rx_INBUT it W W 10 3.3pF 15pF — rop e =
Lcios 5108 L402 caomm ARCI® 2o GhF TP e - Tk
ggsg ES 0. 0B4uH o.ogquHT5-6pF 7Rf % Y Tlooo;nr i
# T
usez RX_SH A+ 1705
I.F. BUFFER I.F. AMPLIFIER BY LI P : 1
Z cs52t GhD L csze d_csaq 2
;I;‘°”F z ;I;-luF A7uF 3
RX Ay
Rg;o OEC. Y |SE SH.3 — — — 1
-|_ RS 04 _Rm = J_
2?
RSO2 & Mty B8.2K 3.3V 2 =
A 0503
e c150cLEFﬂ_ %SIO?F_L 507 a6 ) CONVERTER /IF 7 " esisl 1 cezo SE 93 2
Y] = r
z ] DETECTGR 1000pF LD1uF YoL/S0 HI [T .
0 s z )f’ > a0 anso: xlusoa “
— — : 4
c503 = — 27K : Sl 2.7k ¥ : L P 2 4
. UluF 2l o J_ L
! ] = t cse2s J_i—<
3
= 3 o2 4.5v = L {€ CEREETLE INGOPFT - /\,\V
1 ) 513 zl1 QWZZOmO =
2 C508 - . = C512 47 0pF HZ QM+~ -
LOluf — IIDF xuan JJ4d |LDG_E.5V
RS OE L a SEE 5H.3
7.8v s — o
=4 33k us ol >
— - L
€505 7561 zs02 G302 oN3urme
C508 1
1 oe | leer T = > il » orer | L2/ 88285859 A
= i |[|| Ll It c1 1y 7.3% NHEEIGE £|?|B 7.4V 1 ,7(3 K]
ph L5904 [afs 2 z L506 (5[5 — Tz T8
3 €515
N LN 330 RS 11
L cso4 al = — & 2 cs1a L °°F 47K 1
Ta.2pF 2 |° jsos | sz 2 |° | C3ld = —
;{ $ RS03 3.3uH T ToF ,{ gRS0? == CS10 P 1l I out 12 = ‘315 1: =
7le[ o 7 8- = 182K IR [4]1 2503 |GND GND GND o
'_L'J Q D—u 2 g S Fl 450Khz 3 pl 5 . £518
1[4 t]4 5 1 es1g . luf
+ L5 08 ’fc_a T e2pF
= g lele 1501
e — J_—_—la L[ 1.F.
SEE §H, 3 A = - = TUNE
LUG 8.5V 1 7.4y
U503 RS15 =rsel
t 3 DEC, Av gz o =
RX_SH_&+ ——— IN  OUT
GND
2 I cses
10uF
RF Board

(19D904959, Sh. 2, Rev. 8)
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SH At
RECAY
YOL/50_HI
f-

RELAY

SH A+
YOL/S0 HI
n_
LOG_B.5V



SCHEMATIC DIAGRAM LBI-39019D
.3V Tx SHITCH
AMPLIFIER SEE SH.2 y AP
sy 520 L cooa 2L caos  reor &+ SEE 5.1
T : AMN CiuF 47uF 180 g5y I DPTT
c201 Rz 09
IE.EPF 4 Y201 Q202 BZEK
Bt = = R208 R248 1702
2 lrrouT  BDSW 3 68K o ] -
= S R205 a_z L caos -4V Rx AN AR ’ 0PIt
L.0. INJECTION Loe0 . Zrzouyuy cess c258
- O>U>ZZZZ 100pF LagpF
t {€ 7[2]e[2lalshdi: L 3 SEE §H.2
3 Cc239 — P08 CH /1 ¥OL/50 _HI
4.7gF AuF !3 =
<\| : i JT_ 2 I‘T 2 gRaze _ 3 BAND SWITCH
Qozm .56V ik K
| CONTROL 1 DEVIATION
< R2UB VOLTAGE = ADJUST
= 1 ¥ 2Ry HONITOR | &— =
22 201 — TX MOD
_ = SYN 8y SYN gv
BUFFER B.3v Is 4 I q
AA—F
238 1 R123 R224 R22 1
= G210 R248 Solt call NEGATIVE VOLTAGE ih 5K | | ek ‘ Ld
otuF 1o P CONVERTER 4B . VW AP g1 1 —A—w——
= £ 02 1K R222 Yoo cT
— R245 = e[ 13 . A £215 -k =LC2is8 = cz13
- azk 3 1 NC 0BBuF | 3% Totwr 2200pF ? ?
c234 = ' u2oz. 1 U202, 4
2 2 R21B L OluF L 15 pros L L - -4 L
100K = = = =
! — a4 = . SYN BY
w213 - LD1uF :I:l-"“"—
27K - R223
L c213 —
1.7 T. otuF
R2
15 L = 2 3 R227
1L re1p 5 47K
220pF %REEI N
) 7 0206
4
STN_BY }—e < —
R22%9 - os1 LA
LaK caas L 1 47 (e
SEE SH. 1 330pF . QiuF 5
| 6.0V | Uz g3 5% = u2902.3
|—'3 v out P T - - \ —
ShE L coes L ceer
Ia 1 ouF pag | ¢ R237 LOIUF
— 2 Res3 R23% 470 Lok
- < 10 —= C253 1 U2 06 20 39K —
R254, 4 20t 2 “OWwF | | F|BouT REIANG A _3\ R240
4 C{AFC IN ouT e OSCIN VDD 5o 2 150K s _
SEEH sﬁHJl Uz 07 $io | 3 1 254 2 1 oscouT HC —119 (17-0—F—C224 > R238 oz o ) A 5 INABLE
E:‘ L caae L czzg Veonn anp SNE ] L1 oo, 2ler anout [ S - zor | 3 10K 10 S UATA ~ VOICE FUTE
v out Py ¢ g 8:5Y IEEOPFI‘”“F s |o = PA S lvop  vss B2 ’ o S OATA ~ VOICE MUTE
I an | L L & 1 L Rezo  o|Fs RC ok
I%ag 1c02§sr ¢53L Ji ICESE:E24E:E:EEE = = L 3.3k 5 ves SRouT
Y ) a .0luF | TuF | 47uF = A MC LE .
L L — Lo L L 91'0 pIN L SR + RIC WOTE
- - - B - - - Cpds Wl cik 12
33E°FF J_ LOCK DET.
50 cz21
Rt I“’"FF
/A SEE CHART ON SHEET 1FOR E 1 - = N
DIFFERENT SPLIT VALUES. = |8 T
5
5 Vreg OUT-
= IN- OUT+
IN+  GNO
= 272
1006pF RF Board

(19D904959, Sh. 3, Rev. 8)
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