ERICSSON Z LBI-39033

MAINTENANCE MANUAL
ORIONL
UHF SYNTHESIZER/RECEIVER/EXCITER BOARD
CMN-354 A/B/C

TABLE OF CONTENTS
Page

DESCRIPTION . . . . o e e Frant Cover
CIRCUITANAL YSIS

Frequency Synthesizer . . . . . . . . . L e L. 1

Receiver . . . . . . e 2

EXCItEr . . . o o e e 3
ICDATA . o 4
PARTS LISTS:

Synthesizer . . . . . L e e 6

ReceiVer/EXCIter . . . . . . . . o e . 8
COMPONENT IDENTIFICATION CHARTS:

Synthesizer . . . . . L e e e 10

ReceiVer/EXCIter . . . . . . . . o e . 10
OUTLINE DIAGRAM . . . o e e e e e e 11
SCHEMATIC DIAGRAMS:

Synthesizer . . . . . e e 12

ReceiVer/EXCIter . . . . . . . . o e . 13

ILLUSTRATIONS
Figure 1 - Synthesizer Block Diagram . . . . . . . . . . . . 2
Figure 2 - Receiver Block Diagram . . . . . . . . . . . L e e 3
Figure 3 - Exciter Block Diagram . . . . . . . . . . . L e e 3
DESCRIPTION The receive circuit is an FM dual-conversion, superhet-

erodyne receiver designed for operation in the 403-512

The ORIONI UHF Synthesizer/Receiver/Exciter Board
provides, on one printed circuit board, circuits for the syn-
thesizer, receiver and transmitter exciter. Byathesizer
circuit generates transmit frequencies for three splits, 403-PY:
440 MHz designated byAj, 440-470 MHz designated by
(B) and 470-512 MHz designated b@)( The synthesizer
circuit also generates the receiver injection frequencies
320.8-357.8 MHz, 357.8-387.8 MHz and 387.8-429.8 MHz
so the receive circuit can operate on the same three splits r
spectively.

ea_nd a 455 kHz ceramic filter.

MHz frequency range splitd\], (B) and C). Regulated 9
\olts is provided to all receiver stages except the audio PA
integrated circuit which operates from the switched A+ sup-

The receiver has Intermediate Frequencies (IF’s) of 82.2
MHz and 455 kHz. Adjacent channel selectivity is obtained
‘by using two band-pass filters, an 82.2 MHz crystal filter
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The receiver circuit except for the synthesizer circuit conSynthesizer
sists of the following:

Synthesizer chip 1C201 contains a programmable refer-
ence oscillator divider (+R), phase detector and programmable
VCO dividers (+N, A). The reference frequency , 12.8 MHz is
divided by a fixed integer number to obtain a 6.25 kHz or 5
kHz channel reference for the synthesizer. This divide value
can be changed by PROM programming. The internal phase
detector compares the output of the reference divider with the

The receiver Front End and Mixer Circuits are on the Syneutput of the internal N, A counter. The N, A counter receives
thesizer/Receiver/Exciter Board. The 82.2 MHz 1st IF and thas an input the VCO frequency divided by the dual modulus
455 kHz 2nd IF FM Detgor, ASP and Audio PA circuits are prescaler and programmed by the microcomputer. This com-
on the System Control/IF Board (refer to Maintenance Manuaarison results in aerror voltage when the phases differ and a
LBI-39034). constant output voltage when the inputs compare in frequency

and phase.

The Exciter circuit consists of three wide band amplifiers
operating over a frequency range of 403-512 MHz without any If a phase error is detected an error voltage is developed
tuning. The Exciter circuit amplifies a 2 milliwatt signal gener-and applied to the VCO DC offset, high current buffers and
ated by avoltageControlledOscillator ¥CO) in the synthe- loop-filter to reset the VCO frequency. The count of the +N, A
sizer circuit to 500 milliwatts drive to the power amplifier. counters is controlled by the frequency data received on the
SYNTH CLOCK andSYNTH DATA lines from the micro-
computer. When a different channel is selected or when chang-
ing to the transmit or receive mode an error voltage is
generated and appears at the phase-detector odplt,
OUT, causing the Phase-Locked-LodpL[) to acquire the
new frequency.

* Front End and Mixer

* 82.2 MHz 1st IF, 455 kHz 2nd IF and FM Detector
» Audio Signal Processor ASP) including Squelch

* Audio PA

CIRCUIT ANALYSIS

FREQUENCY SYNTHESIZER

The frequency synthesizer recei8¥NTH CLOCK, TheSYNTH ENABLE pulsefrom the micro-computer en-

SYNTH DATA, and control information from the microcom- . .
' . . ables the synthesizer and allows frequency data to be internall
puter and generates the Tx/Rx RF frequencies (Refer to Fig fored y g y Y

1). The synthesizer also provides frequency-lock status to the '

microcomputer. The synthesizer consists of synthesizer ChiIE )

IC201, low and high current buffers, loop filters, Tx and RxEQualizer

Voltage Controlled Oscillators {¥CO’s), feedback amplifiers,

the dual modulus prescaler and the reference oscillator. The The equalizer circuit consists of operational amplifier
VCO's are locked to the reference oscillator by a single dired€203-A, resistors R205 and R207 and capacitor C205. This
divide synthesis loop consisting of the feedback buffer, pregircuit receives transmit audio from Loop Modulatiddjust
caler and synthesizer. The Tx VCO operates over a frequenB¥201. The output of the equalizer is summed with the output
range of 403 MHz to 512 MHz. The Rx VCO operates over thgignal from the Phase Detector in the Adder operational ampli-
range of 320.8 to 429.8 MHz. fier IC203-B.

Reference Oscillator DC Offset And High Current Buffers

The reference oscillator consists of a 2-PPamperature DC offset buffer transistors TR201 and TR202 and diode

Compensatedrystal Oscillator TCXO). The standard refer- CD202-A receive error voltage from the synthesizer and in-
ence oscillator frequency is 12.8 MHz. The TCXO is enclose@rease the level of this error voltage by 1.8 Vdc. This extends
in an RF shielded housing. Access to the oscillator trimmer i€ operating range of the high current buffers. When the PLL
made through the hole in the top of the housing. The TCXO #§ off frequency due to a channel change or frequency drift, the
compensated by an internal temperature compensating circ@ifor voltage from the Synthesizer (APD) rises or falls, turning
for both low and high temperatures. With no additional comTR201 either On or Off. This transistor (TR201) controls the

pensation the oscillators will provide 2 PPM stability fromDC offset buffer TR202. Resistor R21eBpacitor CD202 and
-30/°C to +60C. transistor TR202 complete a high current rapid charge or dis-

charge path for capacitors C210, C211 and C212. As the error
voltage decreases, TR201, TR202 and CD202-A turn on, com-
pleting a discharge path for C210 through C212. When the er-

Copyright© February 1994, Ericsson GE Mobile Communications Inc.

ror voltage goes positive, TR201, TR202 &0212 are Transmitter Voltage Controlled Oscillator
turned off, allowing C210 through C212 to charge through
R214.

The transmit VCO is basically the same as the receiver
VCO. This wide band VCO allows frequency separation of

When a channel is changed in receive and when changz MHz, 30 MHz or 42 MHz as determined by the bandsplit
ing from transmit to receive, bilateral switch IC204-E isthe radio is operating o@03-440 MHz, 440-470 MHz or
turned on for 4 milliseconds and bilateral switches |C204'&70-512 MHz. The variactors in COﬂjUﬂCtiOﬂ with the fre-
& D are turned on for 3 milliseconds. When changing fromyuency segment selector circuitry provide a voltage control-
receive to transmit, bilateral switches 1C204C & E arged adjustment range that extends across the entire frequency
turned on for 15 milliseconds and 1C204B & D are turnedspjit, The selector circuitry consists of silicon NPN transistor
for 5 milliseconds. packages TR2301 and TR2302, and diodes CD277 through
CD282. VCO control switch transistor TR273 turns the

Loop Filter transmit VCO on when the DPTT line is low.

The loop filter consists of séstors R216 through R218 Feed Back Buffer
and capacitor€£210 through C212. This filter controls the
bandwidth and stability of the synthesizer loop. Bilateral

The buffered output of the Rx VCO and Tx VCO, from
switch 1C204 is controlled by 9 VoISYNTH BAND-

buffer transistors TR245 andRP74 respectively, are sup-
WIDTH andSYNTH ENABLE pulse. When th&YNTH  plied to feedback buffer IC206. This, in turn, drives dual
BANDWIDTH pulse andSYNTH ENABLE pulse are pre-  modulus prescaler IC205. The buffered output also provides
sent, the bilateral switch greatly increasing the loop bandRx or Tx injection drive.

width to achieve the 4 millisecond channel acquisition time

required for dual priority scan. The low-pass filter remove

noise and other extraneous signals internal teyththesizer ?Dual Modulus Prescaler
chips.

The dual modulus prescaler completes the PLL feedback
ath from the synthesizer to the loop- filter, to the feedback
uffers and then back to the synthesizer through the pres-

caler. The prescaler divides the VCO frequency by 128 or
129 under control dl CONT signal from the synthesizer.
The output of the prescaler is applied to the synthesizer
ere it is divided down to 6.25 kHz or 5 kHz by an internal
+N, A counter and compared in frequency and phase with
the divided-down frequency from the reference oscillator.
The result of this comparison is the error voltage used to
maintain frequency lock. The +N, A counter is controlled by
frequency data received from the microcomputer. Depending
The receiver VCO consists of low-noise oscillator tranpn the operating frequency, the DC voltage at Test Point

sistor TR241 followed by high-gain buffer transistor TR242Tp201 should be within the range of 3.5 to 7.5 Vdc when the
and doubler transistor TR244. Trester TR242 prevents ex- pLL is locked.

ternal loading angbrovides power gain. Transistor TR244
multiplies the input frequency by 2. The VCO is a Colpitts
oscillator circuit with the various varacs, capacitors and a Lock Detect
high-Q resonator coil forming the tank circuit.

The output of the filter is applied to the varicaps in th
transmit and receive VCO'’s to adjust and maintain the VC
frequency.

The use of twov/CO'’s alows rapid independent selec-

tion of transmit and receive frequencies across the frequen
split.

Receiver Voltage Controlled Oscillator

The lock detect circuit consists of comparator 1C207, di-

The VCO is switched On and Off under the control Ofodes CD204 and CD205 and reference oscillator mute
theT/R line. When thd/R line is high, the receiver VCO is switch transistqr TR203. I.t _is used to quickly synchronize
turned on (TR243). Oscillator output is typically +10 dBm_the phase relation of the divided- dow@O frequency with

The output is applied to the feedback buffer for VCO fre_the reference oscillator if the loop loses lock. It piswvides

guency control and as the Rx injection frequency to the ré fast Iock-qlete_:ct signal to the microcomputer to turn on the
ceiver 1st mixer through local oscillator buffers in theOut-of-lock indicator. If a large change in frequency is re-
receive circuit. The VCO operates over a frequency range 81*_“r'_3d' the ramp capacitor OUtp@R) of the synthe5|ze_r
320.8- 429.8 MHz. The VCO voltage need only be set onc il increase voltage on the LD line from the synthesizer.
at the highest frequency of the band split, after which it Wilbhus, TR203 disables the reference_ os_cnlator_and allows the
operate over the entire split with no additional tuning. LL to be brought back to synchronization rapidly.
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If a large frequency error exists, the LD positive leadCD277, CD278, CD281 and CD282 are reverse biased and
from the synthesizer will carry negative spikes to the micro€D279 andCD280 are turned on. Capaxig C289 and
computer. Transistor TR203 is turned on, muting the referc291 are effectively isolated from ground and C290 is con-
ence oscillator. nected to ground through CD279 and CD280.

Loop Mod Adjust Similarly in the Rx VCCQcapacitors C244, C245, C254
and C255 are isolated fromrogind. Capacitor C250 is

The Loop Mod Adjust circuit automatically sets the loopdrounded through diodes CD245 and CD246.
modulation level applied to equalizer circuit 1IC202 and . .
IC203 through Loop Mod Adjust Rv291. The loop Mod Ad- Operation of the radio over the frequ_ency ranges 403-
just modulation circuit consists of decoder 1C208, bilateraft40 MHz, 440-470 MHz or 470-512 MHz is determined by

switch 1C209, resistors R2001 through R2005 and Rv201he group number of the synthesizer board. Each frequency
The loop modulation level is controlled by turning biIateralsplits'T\/Icl’l_'i\”defgi into four operating segments varying from 7
switches 1C209 on or Off (under control of 1C203) to in-© Z wide.

clude attenuators R2001 through R2005 in the circuit. Resis-

tors R2001 through R2005 form an adjustable voltagRECEIVER

divider to change the loop modulation level as required. Ta-

ble 1 also identifies the resistor (if applicable) useceémh  Raceiver Front End

frequency segment.

An RF signal from the antenna is couplédotigh a
Frequency Segment Selector low-pass filter, antenna relay and high-pass filter to the input
of pre-amplifier PRE AMPL) transistor TR411 (Refer to
The Frequency Segment Selector, operating under cofigure 2). The output of TR411 is couplédough a switch-
trol of the microcomputer, switches capacitance in and out afble attenuator (about 6 dB attenuation when switched into
the Tx and Rx VCO tank circuits to select the frequency sedhe signal path) to the input of RF amplifi@H AMPL )
ment containing the selected channel. The Frequency Segansistor TR412. The attenuator is controlled by pre-ampli-
ment Selector consists of transistor packagé®3D1 fier switch PRE AMPL SW) transistor TR413. The output
through TR2303 and band switching diodes CD248uth ~ of TR412 is coupled through a band-pass filter to the input
CD248 and capacitors C277 through C282. Capacitorsf 1st Mixer HC441. Front end selectivity is provided by
C224, C245, C249(C250, C254, C255 C289 C290 and this band-pass filter.
C291 -are selected ateselected for operation in a given
segment. Table 1 identifies the circuit conditions existing for TheSHIFT TUNE andSHIFT TUNE CONTROL se-
selection of each segment and the capacitors used. lects components required to tune the receiver front end to
the operating frequency. This circuit is controlled by a mi-
Reverse bias to turn off the band switching diodes is prasroprocessor inputs RxB1 and RxB2 through BiNRching
vided by the +8 Volt filtered supply thugh resistors R2303, transistors TR431-1 and TR431-2, TR432-1 and TR432-2.
R2306 andr2309. Forward bias for the diodes and currenDepending on the state BB1 andRxB2, diodes CD431
for the switching transistors is provided by the +8 Volts supthrough CD434 are switched in or out to tune the RF filter
ply through resistors R230R2302, R2304, R2305, R2307 between TR412 and mixer HC441 to any ontoaf (4) fre-
and R2308. When segment 3 is selected, switchinguency segments in the split.
TRR2301 and TR2303 are turned on. In the Tx VCO diodes

Table 1 - Capacitor Selection

SEGMENT | TRANSISTOR SWITCH BAND SWITCHING DIODES GROUNDED
CAPACITORS
TR2301 TR2302 TR2303 CD243 CD245 CDZ47 CD277 CD279 CD281
CD244| CD246 CD248 CD278 CD280 CD282

1 0 0 0 ON ON ON ON ON ON ALL
C249, C250, C244

2 0 0 1 ON ON ON ON ON OFF C245. C289, C290

3 1 0 1 OFF ON OFF| OFF ON OFF C249, C250, C2D0

4 1 1 1 OFF | OFF| OFF OFH OFFk OFF NONE

= R TN
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Receiver Injection Vcce supply voltage (+5 \olts) is applied through Vcc feed
network resistor R151 and inductor L152. Capacitor C155 is

Receiver RF injection (320.8-429.8 MHz) from the syn-used to bypass the supply line. The +5 \olts is supplied by

thesizerVoltage Controlled Oscillator YCO) is applied to  Voltage regulator IC152 (3-terminal voltage regulator).

the base of receiver injection amplifi&x INJ AMP) tran-

sistor TR451. The input level to TR451 is between 1.0 and  The output of IC151 drives amplifier fisistor TR151

2.0 milliwatts. The output of TR451 is coupled to the inputthrough an impedance matching circuit consisting of capaci-

of receiver injection amplifierRx INF AMP) transistor ~tor C154, inductor L153 and coupling capacitor C156. Re-

TR452. The output of amplifierR452 is filtered by a band- Sistors R151, R152 and diode CD151 set the bias voltage for

pass filter consisting afapacitors C475, C476, C477 and in- TR151.

ductor L456. This filter is tuned to pass frequencies in the _ _
320.8-429.8 MHz pass band. Collector voltage (+9 \Wolts) for TR151 is applied

through a collector feed network consisting of resistor R154
and inductor L155. Capacitors C158 and C159 are bypass
capacitors.

1st Mixer

The first mixer is a double-balanced diode mixer The output of TR151 is coupled to connector J151

(HC401) that converts a signal_in the 4BY2 MHZ fre- through impedance matching components consisting of in-
guency range to the 82.2 MHz first IF. In the mixer stag€y,ctor L156 anttapacitors €50 and C151
RF from the receiver front-end RF filter is applied to one in- '

put of the mixer. Injection voltage from the amplifier stage is
applied to the other input of the mixer. The difference be
tween the receiver front-end RF frequency and the injectio
frequency produces the 82.2 MHz filsttermediateFre-
guency [F). The circuit analysis for the receiver is contin-
ued in maintenance manual kB8907 for SYSTEM
CONTROL LOGIC/IF/AUDIO FREQ UENCY BOARD
CMF-138W.

Resistor R155 provides negative feedback through ca-
Racitor C157 to ensure stability.

Transistor TR151 amplifies a 20 milliwatt input level to
about 400 milliwatts.

Supply voltage (A+) from connector J501 is regulated to
9 \olts by regulator IC481 (3-terminal regulator). The +9
Volts regulated output on 1C481, pin 3 is applied@452
EXCITER and TR151 through T)power switch transistor TR152.

WhenTX ENBL is high (receive mode) +9 Volts is not ap-

The 403-512 MHz Tx injectionT(X INJ ) input from the  plied. The exciter energizes when th¥ ENBL state is
Tx VCO is applied to the input of amplifier IC151 through made low by the micropressor, causing TR152 to conduct
an impedance matching circuit consisting of capacitor C15hnd apply the regulated +9 \olts to all exciter stages. A typi-
inductor L151 and capacit@152 (refer to Figure 3). The cal emitter voltage for TR151 is 1.5 volts.

___________________________________________

EXCITER EXCITER

;
g
AMPL, | AMPL. 2 =
10151 TR151 i
1
i
1
i
i
I
i
i
|
I
I
i
i
i
1
1
i
i

IMJECTICN

REGU-
LATOR
10152

RF DE-
COUPLE

EXCITER
CONTROL
TR152

1_ o ov TXENB

Figure 3 - Exciter Block Diagram




LBI-39033

IC DATA

DUAL OPERATIONAL AMPLIF IER 1C202

B19/5DDAB00446 (MITSUBISHI M5223FP)
OuT 1 5] vee ) @
N[ 1 A—EI ouT 2
N(-) 1 AR N 2 L.
G0 [E eI (+] 2
[ TOP WIEW ] H
_— I“\. 1%
On Oy
L GO
12 of device shown J'lr
DUAL OPERATIONAL AMPLIF IER IC203
B19/5DAAN00368 (NEW JRCNJIM34004AM)
S ﬁ by ¢ ¢ Z

[ -]

ourputa |1
IHPUT A () | 2 P 7
IHPUT & ¢+ | 3 6
i

(TOP VIEW)

OUTPUT B
- INFUT T 4o
INPUT B {-) o K F Hj-] -
& a +
INPUT B {+) + INPOT \ , 1'
u O f ‘].F! 4 H r

BILA TERAL SWITCH 1C204, 1C209

B19/5DAAJ00629 (MOTOROLA MC14066BF)
[ Dt Okt In
ot
11 vdd I oo
Cantrol

VEE

[T [ =] [~T[=]
=

=1 =]

e
-
L 1e

RF WIDE-BAND AMPLIFIER I1C151
B19/5DDAC00946 (NEC UPC1678G)
INPUT [T | e L, OVer
=] O Ak ouT
GND [ 2 7 | GND i:__o
| i
GND [3_| § | GND é | 1
gD 4 5 | outPuT
I O—t § 1
- |
POSITIVE VOLTAGE REGULATOR I1C152
B19/5DAAN00644 (JRC NJM78LO6UA) _ o
Y J
L i PR B o
3P0 J_ b —# f % ‘
Ovout
T g L 148 ] (
A L‘ 4 3
_ ] S
1. 0UT ~1
2. GND r 3
3.IN A | )
—
o GMD
SYNTHESIZER IC201
B19/5DAAJ00861 (MOTOROLA MC145159FN)
12
- EMABLE 5 14 BIT SR L Sﬂout
5 s DS g JETHITEIIIIN —— CHARGE
32 1 20 18 2 | P " | PHasE TLHS :dd'f g!n?m
CHARGE 4 spoy 1.2 {_ BT - counter:_} DETECTOR o yoc pinse
vdd ] 5 17 &P Dour m ul I L 2PDo
Fsofls 16 i s Cw H_‘ —\\r:ic;
vez ] 7 BHC, tin fl:-)., Lo DiGmaL
pac Il 2 Wl sR - : ¥ FREQUENC S MODULLS COMTROL
9 f iz .I“l“l“ —+{STEERING
25 S AR Tme,
CLOCE 1
[TOP VIE W)

"MOTE: Pin & iz not and cannot be used az a digital phase detectar output,

20w 1 Control 1313

300w 2 Contral 41 W4 of device shown

4 1In 2 In 43N

FL] Contral 2 Cut 49310

E = Control 3 Out 33319 Contral Switch

7] Vaz Jage] == R 0= Vs OFF
1=%dd e




IC DATA LBI-39033

PRESCALER 1C205

B19/5DDAS00232 (MOTOROLA MC12011SLAD) BL9/SDAAJ00985 (MOTOROLA

J MC74HC237F) DECODER IC208 ] .
D O 5 oo o Al Trams. 0
o C '&GEI C BE!EI I:I: LB Al d 1 hed 15 B vee i‘*‘-ddrtESS A1 2 parerit L Y1
_ = npLts
n [1] Bl In :[> [ [ == R E 15 [ v pp— Latch B
e [2] 7] nc o 1 b 1-of -8 2
3 4 H Decoder
E (€] rac M||:_|> Latch _ % | o,
ar[g] e Latch Enable 04 Pz Enabile 1
'h
(TOP VIEW) LD = —1 LD - cs2ls 12 pva T e
o E E Cs1q6 1 prd 7 7
+c oe I_E op4C e D—Dut vad' i 0 Q6
GnDge 5P ve Chip- [ Cg1 —
Select { 5
I ks 2
RF WIDE BAND AMPLIFIER IC206 POSITIVE VOLTAGE REGULATOR IC230
B19/5DAAA00331 (NEC UPC1675G) B19/5DAAR00021 (MATSUSHITA AN6541)
Q +'oo I (T} Input
GHD ouT L 3 O % Current 4<_ e IO <
1 Lrren Pass Tr
1 I_I |_I 2 i Source @ Output
—c OuT %
R
ClA y 2
¥ 4 Error_
4u u3 Amp
IH +Wee 3 C_ur!ent W m Yoltage FI.Ié
ITDP VIEW] I D__K r [ 21 Limiter Reference
% 1 [Top View] I | I 2y Common
UL
o GMD
POSITIVE VOLTAGE REGULATOR I1C481
B19/5DAAA00428 (NEC UPC2409HF) oINPT
DUAL COMPARATOR 1C207 é
B19/5DDAB00447 (MITSUBISHI M5233FP) Voo
Q FEVERSE
O YOLTAGE
FROTECTION
ouT 1 0] Veo S e
N 1 7) ouT 2 NG+ N Eﬁ P
OUTPUT
IN[+]1 EJIMI 2 1 — ot |_||_|H B
_] o,
EN El |N[+]2 ING-) }_;_ 1. INPUT %E /g/
= -~ g: g”?F‘UT EE
o =
[ TOP VIEW i CURRENT §
) LikIT
12 of device shown
o GND




LBI-39033

SYNTHESIZER BOARD
CMN-354K2 A/BIC
CMN-354A (Used in P1)
CMN-354B (Used in P2)
CMN-354C (Used in P3)

PARTS LIST

Issue 1
SYMBOL PART NO. DESCRIPTION
———————————— CAPACITORS------------------
C201 B19/5CAADO1777 Ceramic: 0.047 pF £10% 25 VDCW,
temp coef +15%.
C202 B19/5CAADO1051 [ Ceramic: 470 pF 5% 50 VDCW, temp
coef +350 -1000 PPM.
C203 B19/5CEAA02922 Electrolytic: 220 pF +20% 10 VDCW.
C204 B19/5CAADO1777 Ceramic: 0.047 pF £10% 25 VDCW,
temp coef +15%.
C205 B19/5CAAA03470 Ceramic: 0.01 pF £10% 50 VDCW,
temp coef +15%.
C206 B19/5CRAA00419 Polyester: 0.47 puF +5% 50 VDCW.
C207 B19/5CEAA02625 Electrolytic: 47 pF £20% 16 VDCW.
Thru
C209
C210 B19/5CRAH00066 Metallized Plastic: 1 pF £10%.
C211 B19/5CAAD01777 Ceramic: 0.047uF +10% 25 VDCW,
temp coef +15%.
C212 B19/5CRAA00680 Polyester: 0.1 pF +5% 50 VDCW.
C213 B19/5CAAA03471 Ceramic:1000 pF £10% 50 VDCW,
temp coef £15%.
C214 B19/5CAADO0838 [ Ceramic:1000 pF £10% 50 VDCW,
temp coef £15%.
C215 B19/5CAAA03471 Ceramic:1000 pF £10% 50 VDCW,
and temp coef £15%.
Cc216
Cc217 B19/5CAAD01777 Ceramic: 0.047 puF £10% 25 VDCW,
temp coef 0£15%.
Cc218 B19/5CAADO0838 | Ceramic: 1000 pF +10% 50 VDCW,
thru temp coef £15%.
C220
Cc221 B19/5CAADO01777 Ceramic: 0.047 puF £10% 25 VDCW,
temp coef £15%.
C222 B19/5CAAD00839 Ceramic: 100 pF +5% 50 VDCW, temp
coef 0+30 PPM.
C223 B19/5CAAD01063 Ceramic: 680 pF +5% 50 VDCW, temp
coef +350-1000 PPM.
C224 B19/5CSAC01768 | Tantalum: 10 uF +20% 10 VDCW.
C225 B19/5CSAC01769 Tantaium: 4.7 uF £20% 16 VDCW.
C226 B19/5CRAA01768 Tantalum: 10 pF £20% 10 VDCW.
Cc227 B19/5CAAD01063 Ceramic: 680 pF +5% 50 VDCW, temp
coef +350-1000 PPM.
C230 B19/5CRAA00617 Polyester: 0.1 pF +5% 50 VDCW.
C231 B19/5CEAA02625 | Electrolytic: 47 pF +20% 16 VDCW.
C232 B19/5CAAA03471 Ceramic: 1000 pF +10% 50 VDCW,
and temp coef +15%.
C233
C234 B19/5CEAA02625 Electrolytic: 47 pF +20% 16 VDCW.
C235 B19/5CAAA03471 Ceramic: 1000 pF +10% 50 VDCW,
temp coef +15%.
C236 B19/5CEAA02625 Electrolytic: 47 pF +20% 16 VDCW.
C240 B19/5CAADO0838 | Ceramic: 1000 pF +10% 50 VDCW,
temp coef +15%.
Cc241 B19/5CAAD00840 | Ceramic: 22 pF +5%. 50 VDCW, temp
coef 0+30 PPM (Used in A).
Cc241 B19/5CAAD00963 | Ceramic: 18 pF +5%. 50 VDCW, temp
coef 0+30 PPM (Used in B).
C241 B19/5CAAD00953 | Ceramic: 10 pF +0.5 pF 50 VDCW,
temp coef 0+30 PPM (Used in C).

*COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL PART NO. DESCRIPTION

C242 B19/5CAAD01696 | Ceramic: 4 pF +0.25 pF 50 VDCW, temp
coef -750+120 PPM (Used in A).

C242 B19/5CAAD01791 | Ceramic: 7 pF +0.5 pF 50 VDCW, temp coef
-750+120 PPM (Used in B).

C243 B19/5CAAD00963 | Ceramic: 18 pF +10%. 50 VDCW, temp coef
0+30 PPM (Used in A,B).

C243 B19/5CAAD00840 [ Ceramic: 22 pF +10%. 50 VDCW, temp coef
0+30 PPM (Used in C).

C244 B19/5CAAD00967 | Ceramic: 7 pF 0.5 pF 50 VDCW, temp coef
0+30 PPM.

C245 B19/5CAAD00989 [ Ceramic: 8 pF +0.5 pF 50 VDCW, temp coef
0+30 PPM (Used in A).

C245 B19/5CAAD00951 | Ceramic: 7 pF +0.5 pF 50 VDCW, temp coef
0+30 PPM (Used in B).

C245 B19/5CAAD00962 | Ceramic: 6 pF +0.5 pF. 50 VDCW, temp coef
0+30 PPM (Used in C).

c247 B19/5CAADO0838 | Ceramic: 1000 pF +10% 50 VDCW, temp

and coef £15%.

C248

C249 B19/5CAAD00967 | Ceramic: 7 pF 0.5 pF 50 VDCW, temp coef
0+30 PPM (Used in A,C).

C249 B19/5CAAD00962 | Ceramic: 6 pF +0.5 pF 50 VDCW, temp coef
0+30 PPM (Used in B).

C250 B19/5CAADO00956 | Ceramic: 5 pF +0.25 pF 50 VDCW, temp
coef 030 PPM (Used in A).

C250 B19/5CAADO00961 | Ceramic: 4 pF +0.25 pF 50 VDCW, temp
coef 0+30 PPM (Used in B).

C250 B19/5CAAD00962 || Ceramic: 6 pF +0.5 pF 50 VDCW, temp coef
0+30 PPM (Used in C).

C252 B19/5CAAD00838 | Ceramic: 1000 pF £10% 50 VDCW, temp

and coef £15%.

C253

C254 B19/5CAADO00968 || Ceramic: 12 pF 5% 50 VDCW, temp coef
0+30 PPM (Used in A).

C254 B19/5CAAD00953 || Ceramic: 10 pF £5 pF 50 VDCW, temp coef
0+30 PPM (Used in B).

C254 B19/5CAADO00989 [ Ceramic: 8 pF +0.25 pF 50 VDCW, temp
coef 0+£30 PPM (Used in C).

C255 B19/5CAAD00968 || Ceramic: 12 pF 5% 50 VDCW, temp coef
0+30 PPM (Used in A).

C255 B19/5CAADO00953 || Ceramic: 10 pF £5 pF 50 VDCW, temp coef
0+30 PPM (Used in B,C).

C257 B19/5CAAD00838 | Ceramic: 1000 pF £10% 50 VDCW, temp

and coef £15%.

C258

C259 B19/5CAADO00840 || Ceramic: 22 pF £5 pF 50 VDCW, temp coef
0+30 PPM (Used in A,B).

C259 B19/5CAADO00838 | Ceramic: 1000 pF £10% 50 VDCW, temp
coef +15% (Used in C).

C260 B19/5CAADO01791 | Ceramic: 7 pF 0.5 pF 50 VDCW, temp coef
-750+120 PPM (Used in A).

C260 B19/5CAAD00962 J Ceramic: 6 pF +0.5 pF 50 VDCW, temp coef
0+30 PPM (Used in B).

C260 B19/5CAAD01790 J Ceramic: 6 pF +0.5 pF 50 VDCW, temp coef
-750+120 PPM (Used in C).

C261 B19/5CAAD00952 J Ceramic: 27 pF +5% 50 VDCW, temp coef
0+30 PPM (Used in A).

C261 B19/5CAAD00840 J Ceramic: 22 pF +5% 50 VDCW, temp coef
0+30 PPM (Used in B,C)

C262 B19/5CAAD00948 J Ceramic: 33 pF +5% 50 VDCW, temp coef
0+30 PPM (Used in A).

C262 B19/5CAAD00952 J Ceramic: 27 pF +5% 50 VDCW, temp coef
0+30 PPM (Used in B,C).

C263 B19/5CAAD00852 J Ceramic: 1 pF +0.25 pF 50 VDCW, temp
coef 030 PPM.

C264 B19/5CAAD00838 | Ceramic: 1000 pF +10% 50 VDCW, temp

and coef £15% PPM.

C265

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
C266 B19/5CAAD00838 [ Ceramic: 1000 pF +10% 50 VDCW, temp C2001 | B19/5CAADO00853 [ Ceramic: 3 pF +0.25 pF 50 VDCW, temp
thru coef +15% PPM. coef +15%.

C268 c2304 |B19/5CAAD01777 | Ceramic: 0.047 UF +10% 25 VDCW, temp
C270 B19/5CAAD00838 | Ceramic: 1000 pF +10% 50 VDCW, temp coef 030 PPM.
coef £15%. c2401 | B19/5CAAA03229 | Ceramic: 5 pF +0.25 pF 50 vDCW, temp
c271 B19/5CAAD00852 | Ceramic: 1 pF £0.25 pF 50 VDCW, temp coef 030 PPM.
coef 0£30 PPM. c2402 | B19/5CcAAD03471 | Ceramic: 1000pF £10% 50 VDCW, temp
c272 B19/5CAAD00949 | Ceramic: 2 pF +0.25 pF 50 VDCW, temp and coef +15%.
coef 0£30 PPM. C2404
c273 B19/5CAAD00838 | Ceramic: 1000 pF +10% 50 VDCW, temp C2405 | B19/5CAAA03447 | Ceramic: 7 pF +0.5 pF 50 VDCW, temp coef
and coef +15%. 0+30 PPM.
c2r4 c2406 | B19/5CcAAD03471 | Ceramic: 1000pF £10% 50 VDCW, temp
C275 B19/5CZAJ00013 [ Ceramic: 18 pF +5% 50 VDCW, temp coef and coef £15%.
-7501+20 PPM (Used in A). C2407
c275 B19/5CAAD01422 | Ceramic: 12 pF £5%. 50 VDCW, temp coef C2408 | B19/5CAADO00838 | Ceramic: 1000 pF +10% 50 VDCW, temp
-7501+20 PPM (Used in A,B). coef £15%.
c277 B19/5CAAD00956 | Ceramic: 5 pF £0.25 pF 50 VDCW, temp C2409 |B19/5CAAA03471 | Ceramic: 1000pF +10% 50 VDCW, temp
coef 0+£30 PPM. coef +15%.
c278 B19/5CAAD00989 | Ceramic: 8 pF £0.25 pF 50 VDCW, temp c2411 | B19/5CAAD00956 | Ceramic: 5 pF +0.25 pF 50 VDCW, temp
coef +30 PPM (Used in A). coef 0+30 PPM (Used in B).
c278 B19/5CAAD00962 | Ceramic: 6 pF £0.5 pF 50 VDCW, temp coef c2701 | B19/5CAADO00838 | Ceramic: 1000 pF +10% 50 VDCW, temp
0+30 PPM (Used in B). coef £15%.
Cc278 B19/5CAADO00967 | Ceramic: 7 pF +0.2 pF 50 VDCW, temp coef C2702 B19/5CAAA03447 | Ceramic: 7 pF 0.5 pF 50 VDCW, temp coef
0+30 PPM (Used in C) 0+30 PPM.
Cc279 B19/5CAADO00853 | Ceramic: 3 pF +0.25 pF 50 VDCW, temp C2703 B19/5CAAA03229 | Ceramic: 5 pF +0.25 pF 50 VDCW, temp
coef 0£30 PPM. coef 0£30 PPM.
C280 B19/5CAAD00950 f Ceramic: 15 pF 5% 50 VDCW, temp coef C2704 B19/5CAAA03642 J Ceramic: 1 pF +0.25 pF 50 VDCW, temp
0+30 PPM (Used in A). coef 0£30 PPM.
C280 B19/5CAAD00968 || Ceramic: 12 pF 5% 50 VDCW, temp coef C2705 B19/5CAAA03229 J Ceramic: 5 pF +0.25 pF 50 VDCW, temp
0+30 PPM (Used in B,C). coef 0£30 PPM.
c281 B19/5CAAD00963 || Ceramic: 18 pF £10%. 50 VDCW, temp coef C2706 B19/5CAAA03471 J Ceramic: 1000pF £10% 50 VDCW, temp
0+30 PPM (Used in A). coef +15%.
c281 B19/5CAAD00968 || Ceramic: 12 pF £5%. 50 VDCW, temp coef C2707 B19/5CAAD00838 J Ceramic: 1000 pF +£10% 50 VDCW, temp
0+30 PPM (Used in B,C). coef +15%
C282 B19/5CAAD00852 | Ceramic: 1 pF +0.25 pF 50 VDCW, temp
coef O30 PPM. ¢ r Vo DIODES ~ceemememv
€283  |B19/5CAAD00838 Ce']f‘jr“ligi,/looo PF £10% 50 VDCW, temp cD201  |B19/5TXAE00891 | Zener: 4.0 V; sim to HITACHI HZM3.9N.
coel = 0.
c284 B19/5CAAA03471 | Ceramic: 1000 pF £10% 50 VDCW, temp CD202 | B19/5TXAD00320 g"%ggf‘;gfgg"gg (2 diodes in series); sim
coef +15 %. ’
285 B19/5CAAA03447 | Ceramic: 7 pF £0.5 pF 50 VDCW, temp coef CD203 | B19/5TXAE00897 | Zener: 3.6 V; sim to HITACHI HZK3B.
0+30 PPM. CD204 B19/5TXADO00320 [ Silicon: fast recovery (2 diodes in series); sim
c286  |B1oiscAAA03471 | ceramic: 1000 pF £10% 50 VDCW, temp 10 TOSHIBA 155226.
and coef +15%. CD205 B19/5TXADO00356 [ Silicon: fast recovery (2 diodes with anode
C287 Common); simto TOSHIBA 1SS181.
C288 B19/5CAAD00838 [ Ceramic: 1000 pF +10% 50 VDCW, temp CD240 B19/5TXADO00803 | Silicon: Variable Capacitance Diode; sim to
coef +15 %. and TOSHIBA 1SV228.
c289  |B19/5CAADO0967 | Ceramic: 7 pF £0.25 pF 50 VDCW, temp ch241 - . o
coef 0+30 PPM (Used in A). CD243 B19/5TXCWO00087 | Silicon: Epitaxial Planer Diode: sim to ROHM
c280  |B19iscAAD00962 | ceramic: 6 pF +0.5 pF 50 VDCW, temp coef s 188318,
0+30 PPM (Used in B). - S
c289 B19/5CAAD00956 | Ceramic: 5 pF £0.5 pF 50 VDCW, temp coef CD271 | B19/5TXAVO0114 g"ggﬂ;gg,{ﬁéo,\‘jﬁ{{égﬂOdes in series); sim
0+30 PPM (Used in C). o . A _ A
€290 B19/5CAAD00961 | Ceramic: 4 pF £0.25 pF 50 VDCW, temp CD272  B19/5TXAE00918 ﬁ:'{CA"SHYﬂ{jiB'ZeOgapac'tance Diode; sim to
coef 030 PPM (Used in A). B1/5TXAE 1 Lsilicon: Variab| ' ) biode: si
c200  |B19/5CAADO0853 | Ceramic: 3 pF +0.25 pF 50 VDCW, temp cpats SISTXAEQ098L | Slheon: anable Capacitance Diode; sim to
coef 0+30 PPM (Used in B,C). CD276 ’
c291 B19/5CAADO0989 | Ceramic: 8 pF £0.25 pF 50 VDCW, temp cp277 | B19/5TXCW00087 | Silicon: Epitaxial Planer Diode: sim to ROHM
coef 0+30 PPM (Used in A). thru 1SS318.
c291 B19/5CAADO0967 | Ceramic: 7 pF £0.25 pF 50 VDCW, temp CD282
coef 030 PPM (Used in B). cp283  |B19/5TXAE00912 | Silicon (Schottky Barrier); sim to HITACHI
C291 B19/5CAAD00962 | Ceramic: 6 pF +0.5 pF 50 VDCW, temp coef HSuU8s.
0£30 PPM (Used in C). cv201  |B1oscvavoooos | variable: 9 pF max.
C293 B19/5CAAD00838 | Ceramic: 1000 pF £10% 50 VDCW, temp and
coef +15%. CV202
C295 B19/5CAAD00838 | Ceramic: 1000 pF +10% 50 VDCW, temp FILTERS
coef +15%. FL201 | B19/5NBAP00005 | RF Filter: BPF 320-358 MHz (Used in A).
C297 B19/5CAAD00838 | Ceramic: 1000 pF £10% 50 VDCW, temp and
thru coef +15%. FL202
€299

(Continued)
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SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
FL201 | B19/5NBAP00006 | RF Filter: BPF 357-388 MHz (Used in B). R203 | BL19/SREAG03600 | Metal film: 150K ohms +5%, 50 VDCW,
and 1/16W.

FL202 R204 |B19/5REAG03235 | Metal film: 470K ohms £5%, 50 VDCW,
FL201 | B19/5NBAP00007 | RF Filter: BPF 387-430 MHz (Used in C). 110W.
and R205 | B19/5RDAC02455 | Metal film: 150K ohms +5%, 100 VDCW,
110W.
FL204 | B19/5SNXAAQQO8L | EMIFilter. R206 | B19/5SREAG03445 | Metal film: 2.2K ohms +5%, 50 VDCW,
L16W.
------- INTEGRATED CIRCUITS --rcreer R207 | B19/5REAG03238 | Metal film: 1M ohms 5%, 50 VDCW, 1/16W.
Ic201 | B19/5DAAI00861 | Synthesizer: CMOS serial input; sim to R208 | B19/5REAG03445 | Metal film: 2.2K ohms +5%, 50 VDCW,
MOTOROLA MCL45159FN. L16W.
Ic202 | B19/5DDAB00446 | Linear, Dual OP Amp; sim to MITSUBISHI R209 | B19/5REAG03424 | Metal film: 100 ohms +5%, 50 VDCW, 1/16W.
M5223FP. R210  |B19/5REAG03235 | Metal film: 470K ohms £5%, 50 VDCW,
Ic203 | B19/5DAAN0C0368 | Linear, Dual OP Amp: sim to NEW JRC L16W.
NJIM3404AM. R211 | B19/5SREAG03446 | Metal film: 100K ohms £5%, 50 VDCW,
1C204 B19/5DAAJ00629 | Digital, Bilateral switch: sim to MOTOROLA 1/16W.
MC14066BF. R213  |B19/5REAG03378 | Metal film: 0 ohms.
IC205 | B19/5DDAS00232 ,';rgfgg'lelrsiggo MOTOROLA R214 |B19/5RDAC03109 | Metal film: 330 ohms 5%, 50 VDCW, 1/4W.
Ic206 | B19/5DAAA00331 | RF wide band amplifier: sim to NEC R215  |BI9/SRDAC02445 | Metal film: 10K ohms £5% 100
UPC1675G. ' -
Ic207 | B19/5DDAB00516 | Linear: Dual Comparator: sim to R216  |BI9/SREAGO3638 | Wetal film: S6K ohms £5%, 50 VDCW,
MITSUBISHI M5233FP. :
- )
ic208 | B19/5DAAI00985 | Digital : Decoder; sim to MOTOROLA R217  |BI9/SREAGO3425 | Wetal film: 15K ohms £5%, 50 VDCW,
MC74HC237F. :
- ,
ic200 | B19/5DAAI00629 | Digitar: Bilateral switch; sim to MOTOROLA R218  |BI9/SREAGO3354 | Wetal film: 6.8K ohms £5%, 50 VDCW,
MCL4066BF. :
1C230 B19/5DAAR00021 jLinear: Positive Voltage Regulator; sim to R219 B19/5REAGO3631 | Metal film: 15 ohms £5%, 50 VDCW 1/16W.
PANASONIC AN6541. R220 | B19/5REAG03228 | Metal film: 10K ohms +5%, 50 VDCW,
thru 1/16W.
R224
“““““““““ INDUCTORS -----omeomeoeees R225 | B19/5RDAC02578 | Metal film: 180 ohms +5%, 100 VDCW,
1201 |B19/5LCAA00787 | Coil: RF 10uH £10%. L10W.
1240  |B19/5LCAC01369 | Coil: RF 0.68 pH£10%. R226 | B19/5SREAG03224 | Metal film: 33 ohms +5%, 50 VDCW, 1/16W.
f_‘ggl R227 | B19/5RDAC02578 | Metal film: 180 ohms +5%, 100 VDCW,
110W.
L242  ]B19/6LALDO0170 | Coil: RF 28 nH (Used in A). R228 | B19/5RDAA02260 | Metal film: 220K ohms +5%, 50 VDCW,
1242 | B19/6LALD00171 | Coil: RF 20 nH (Used in B, C). L16W.
1243 |B19/5LCAP00296 | Coil: RF 1.0 pH. R229 | B19/5REAG03232 | Metal film: 39K ohms +5%, 50 VDCW,
1244  |B19/5LCAP00234 | Coil: RF 0.22 pF £10%. 116W.
N R230 | B19/5REAG03335 | Metal film: 8.2K ohms +5%, 50 VDCW,
1245  |B19/5LCAP00275 | Coil: RF 33 nH +5%. YW (Usmin ALY
. .
L246  1B19/5LCAP00270 | Coil: RF 27 nH £5%. R230  |B19/5REAG03378 | Metal film: 0 ohms (Used in B).
s ;
L247  [BII/SLCACO1369 | Coll: RF 0.68 uF £10%. R231 | B19/5REAG03230 | Metal film: 22K ohms 5%, 50 VDCW,
e L16W.
sz |B19scap00270 | coil: RE 27 nH +5% R232 | B19/5SREAG03549 | Metal film: 1.5K ohms +5%, 50 VDCW,
: £5%. L16W.
L2710 |BI9/SLCAPO0256 | Coll: RF 018 UH +10%. R233  |B19/5REAG03230 | Metal film: 22K ohms 5%, 50 VDCW,
N L16W.
L272 B19/5LZPA00005 J Coil: Dielectric resonater (Used in A). R234 B19/5REAG03446 ]'\.A/féilvﬁlm: 100K ohms +5%, 50 VDCW,
L272 B19/5LZPA00004 [ Coil: Dielectric resonater (Used in B). R235 B19/5REAG03228 | Metal film: 10K ohms 5%, 50 VDCW,
L272 B19/5LZPA00003 J Coil: Dielectric resonater (Used in C). and 1/16W.
1273 | B19/5LCAA00809 | Coil: RF 0.47 pH +10%. R236
N . R237 | B19/5SREAG03377 | Metal film: 4.7K ohms +5%, 50 VDCW,
1274  |B19/5LCAP00256 | Coil: RF 0.18 pH 10%
SREO. £10%. L16W.
" ,
L275 | BI9/SLCAPO0275 | Coil: RF 33 nH £10%. R238 | B19/5REAG03426 | Metal film: 5.6K ohms +5%, 50 VDCW,
1276 |B19/5LCAP00256 | Coil: RF 0.18 pH £10%. 116W.
s R240 | B19/5REAG03445 | Metal film: 2.2K ohms +5%, 50 VDCW,
L16W.
. ;
L279 | BI9/SLCAPO0275 | Coil: RF 33 nH £10%. R241 | B19/5RDACO2458 | Metal film: 6.8K ohms 5%, 100 VDCW,
1280 |B19/5LCAP00252 | Coil: RF 19 nH +10%. 1/10W.
1281 |B19/5LCAA00813 | Coil: RF 4.7 uH +10%. R242  |B19/5RDAC02451 | Metal film: 2.2K ohms £5%, 100 VDCW,
1/10W.
___________ RESISTORS -----c-mmmmev R244 B19/5RDAC02468 | Metal film: 150K ohms 5%, 100 VDCW,
1/10W.
- -
R201 | BIG/SREAGO3228 | Wetal film: 10K ohms 5%, 50 VDCW, R245 | B19/5RDAC02452 | Metal film: 5.6K ohms +5%, 100 VDCW,
: 1/10W.
R202 | B19/5SRDAC02465 | Metal film: 22 ohms +5%, 100 VDCW, 1/10W.

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
R246 | BL19/SREAG03549 | Metal film: 1.5K ohms £5%, 100 VDCW, R282 | B19/5REAG03228 | Metal film: 10K ohms £5%, 50 VDCW,
110W. L16W.
R247 | B19/5REAG03597 | Metal film: 150 ohms +5%, 50 VDCW, R283 | B19/5REAG03567 | Metal film: 56K ohms £5%, 50 VDCW,
L16W. L16W.
R248 | B19/5REAG03426 | Metal film: 5.6K ohms £5%, 50 VDCW, R284 | B19/5REAG03597 | Metal film: 150 ohms +5%, 50 VDCW,
L16W. L16W.
R249 | B19/5REAG03549 | Metal film: 1.5K ohms £5%, 50 VDCW, R285 | B19/5REAG03597 | Metal film: 150 ohms +5%, 50 VDCW,
L16W. 1/16W (Used in A).
R250 | B19/5REAG03597 | Metal film: 150 ohms +5%, 50 VDCW, R285 | B19/5REAG03342 | Metal film: 120 ohms +5%, 50 VDCW,
L16W. 1/16W (Used in B,C).
R251 | B19/5REAG03225 | Metal film: 180 ohms +5%, 50 VDCW, R286 | B19/5SREAG03617 | Metal film: 39 ohms 5%, 50 VDCW,
1/16W (Used in A). 1/16W (Used in A).
R251 | B19/5REAG03822 | Metal film: 270 ohms +5%, 50 VDCW, R286 | B19/5SREAG03547 | Metal film: 56 ohms 5%, 50 VDCW,
1/16W (Used in B,C). 1/16W (Used in B,C).
R252 | B19/5SREAG03224 | Metal film: 33 ohms 5%, 50 VDCW, R287 | B19/5REAG03597 | Metal film: 150 ohms +5%, 50 VDCW,
1/16W (Used in A). 1/10W (Used in A.)
R252 | B19/5SREAG03548 | Metal film: 18 ohms 5%, 50 VDCW, R287 | B19/5REAG03342 | Metal film: 120 ohms +5%, 50 VDCW,
1/16W (Used in B,C). 1/16W (Used in B,C).
R253 | B19/5REAG03225 | Metal film: 180 ohms +5%, 50 VDCW R288 | B19/5REAG03446 | Metal film: 100K ohms £5%, 50 VDCW,
1/16W (Used in A). thru 1/16W.
R253  |B19/5REAG03822 | Metal film: 270 ohms 5%, 50 VDCW, R293
1/16W (Used in B,C). R294 | B19/5REAG03228 | Metal film: 10K ohms £5%, 50 VDCW,
R254 | B19/5REAG03426 | Metal film: 5.6K ohms £5%, 50 VDCW, 116wW.
L16W. R2001 |B19/5REAG03230 | Metal film: 22K ohms £5%, 50 VDCW,
R255 | B19/5SREAG03549 | Metal film: 1.5K ohms £5%, 50 VDCW, 116W.
L16W. R2002 |B19/5REAG3237 | Metal film: 820K ohms £5%, 50 VDCW,
R256 | B19/5REAG03597 | Metal film: 150 ohms +5%, 50 VDCW, 1/16W (Used in A,B).
U16W. R2002 |B19/5REAGO3851 | Metal film: 270K ohms £5%, 50 VDCW,
R257 | B19/5REAG03822 | Metal film: 270 ohms +5%, 50 VDCW, 1/16W (Used in C).
L16W. R2003 | B19/5REAGO3601 | Metal film: 180K ohms £5%, 50 VDCW,
R258 | B19/5SREAG03548 | Metal film: 18 ohms 5%, 50 VDCW, 1/16W (Used in A).
L16W. R2003 |B19/5REAGO3851 | Metal film: 270K ohms £5%, 50 VDCW,
R259 |B19/5REAG03822 | Metal film: 270 ohms £5%, 50 VDCW 1/16W (Used in B).
L16W. R2003 | B19/5REAG03446 | Metal film: 100K ohms 5%, 50 VDCW,
R260 |B19/5SREAG03544 | Metal film: 68 ohms £5%, 50 VDCW, 1/16W (Used in C).
L16W. R2004 |B19/5REAG03599 | Metal film: 120 ohms 5%, 50 VDCW,
R261 |B19/5SREAG03226 | Metal film: 220 ohms £5%, 50 VDCW 1/16W (Used in A,B).
L16W. R2004 |B19/5REAGO3231 | Metal film: 27K ohms 5%, 50 VDCW,
R262 | B19/5RDAC02467 | Metal film: 68 ohms £5%, 100 VDCW, 116w (Usedin C.)
and 110W. R2005 |B19/5SREAG03230 | Metal film: 22K ohms £5%, 50 VDCW,
R263 L16W.
R264 | B19/5SREAG03544 | Metal film: 68 ohms 5%, 50 VDCW, R2008 |B19/5REAG03422 | Metal film: 330 ohms +5%, 50 VDCW,
L16W. U16W.
R270 | B19/5RDAC02449 | Metal film: 100K ohms £5%, 100 VDCW, R2011 | B19/5SREAG03238 | Metal film: 1 ohms 5%, 50 VDCW,
1/10W. L16W.
R271 B19/5RDAC02483 | Metal film: 33K ohms +5%, 100 VDCW, R2012 B19/5RDAC02449 | Metal film: 100K ohms 5%, 100 VDCW,
1/10W. 1/10W.
R272 B19/5RDAC02454 | Metal film: 22K ohms +5%, 100 VDCW, R2013 B19/5REAG03378 | Metal film: 0 ohms.
L/10W. R2301 |B19/5REAG01738 | Metal film: 1K ohms £5%, 200 VDCW,
R273 B19/5RDAC02480 | Metal film: 12K ohms +5%, 100 VDCW, and 1/8W.
1/10W. R2302
R274 | B19/5RDAC02486 | Metal film: 82K ohms £5%, 100 VDCW, R2303 | B19/5RDAC02478 | Metal film: 4.7K ohms £5%, 100 VDCW,
1/10W (Used in A). 1/10W.
R274 | B19/5RDAC02449 | Metal film: 100K ohms £5%, 100 VDCW, R2304 |B19/5SREAG01738 | Metal film: 1K ohms £5%, 200 VDCW,
1/10W (Used in B). and 1/8W.
R274  |B19/5RDAC02487 | Metal film: 120K ohms +5%, 100 VDCW, R2305
1/10W (Used in C). R2306 |B19/5RDAC02478 | Metal film: 4.7K ohms £5%, 100 VDCW,
R275 | B19/5RDAC02458 | Metal film: 6.8K ohms £5%, 100 VDCW, 110W.
110W. R2307 |B19/5REAG01738 | Metal film: 1K ohms +5%, 200 VDCW,
R276  |B19/5RDAC02451 | Metal film: 2.2K ohms +5%, 100 VDCW, %”z‘éog u8w.
110W.
R278  |B19/5REAG03597 | Metal film: 150 ohms +5%, 50 VDCW, R2309 [B19/SRDAC02478 Mfé";‘/'vf"m: 4.7K ohms £5%, 100 VDCW,
116W. .
R279 | B19/5REAG03426 | Metal film: 5.6K ohms +5%, 50 VDCW, R2310 B19/SREAG03425 gﬂlfé?/'\,f"m: 15K ohms +5%, 50 VDCW,
1/16W. R;:J%lz :
- ,
R280  |B19/5REAGO3549 | Metal film: 1.5K ohms £5%, 50 VDCW, R2313 |B19/5REAG03232 | Metal film: 39K ohms 5%, 50 VDCW,
L/16W. thru 1/16W
R281  |B19/5REAG03597 | Metal film: 150 ohms 5%, 50 VDCW, R2315

1/16 W.

(Continued)
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SYMBOL PART NO. DESCRIPTION

R2401 |B19/5REAG03597 | Metal film: 150 ohms +5%, 50 VDCW,
1/16W (Used in A).

R2401 |B19/5REAG03424 | Metal film: 100 ohms +5%, 50 VDCW,
1/16W (Used in B).

R2401 | B19/5REAG03423 | Metal film: 470 ohms +5%, 50 VDCW,
1/16W (Used in C).

R2402 | B19/5REAG03822 | Metal film: 270 ohms +5%, 50 VDCW,
1/16W.

R2403 | B19/5REAG03548 | Metal film: 18 ohms +5%, 50 VDCW,
1/16W.

R2404 |B19/5REAG03822 | Metal film: 270 ohms +5%, 50 VDCW,
1/16W.

RV201 | B19/5RVAF00077 [ Variable: 20K ohms +25% , 1/10W.

---------- TRANSISTORS ----------

TR201 [B19/5TBAB00055 | Silicon, PNP: sim to NEC 2SC624.

and

TR202

TR203 [ B19/5TKAK00029 | Silicon, NPN: sim to PANASONIC
XP1211.

TR230 [B19/5TDAB00054 | Silicon, NPN: sim to NEC 2SD596.

TR241 [B19/5TCAB00288 | Silicon, NPN: sim to NEC 2SC3356.

and

TR242

TR243 | B19/5TKAK00025 | Silicon, NPN: sim to PANASONIC
UN5216.

TR244 | B19/5TCAB00288 | Silicon, NPN: sim to NEC 2SC3356.

and

TR245

TR271 | B19/5TCAA00352 | Silicon, NPN: sim to HITACHI 2SC4591.

TR272 [ B19/5TCAB00288 | Silicon, NPN: sim to NEC 2SC3356.

TR273 [ B19/5TKAK00015 | Silicon, NPN: sim to NEC 2SC3356.

TR274 | B19/5TCAB00288 | Silicon, NPN: sim to NEC 2SC3356.

PARTS LIST

RECEIVER/EXCITER SECTION
CMN-354A (Used in P1)
CMN-354B (Used in P2)
CMN-354C (Used in P3)

SYMBOL PART NO. DESCRIPTION
-------------------- CAPACITORS-----------=- =

C151 B19/5CAAA03229 [ Ceramic: 5 pF +0.25 pF 50 VDCW, temp

and coef 0£60 PPM.

C152

C153 B19/5CAAA03471 | Ceramic: 1000 pF +10% 50 VDCW, temp
coef £15%.

C154 B19/5CAAA03285 [ Ceramic: 10 pF +0.5 pF 50 VDCW, temp
coef 060 PPM.

C156 B19/5CBAB02416 J Ceramic: 100 pF +5% 50 VDCW, temp coef
02260 PPM.

C157 B19/5CAAA03471 J Ceramic: 1000 pF +10% 50 VDCW, temp

thru coef £15%.

C159

C161 B19/5CAAA03001 | Ceramic: 4 pF +0.25 pF 50 VDCW, temp
coef 0£60 PPM.

C162 B19/5CBAB02416 | Ceramic: 100 pF +5% 50 VDCW, temp coef
0+60 PPM.

C163 B19/5CAAA03471 J Ceramic: 1000 pF +10% 50 VDCW, temp

and coef +15%.

C164

C165 B19/5CAAA03921 J Ceramic: 0.1 uF £10% 25 VDCW, temp coef

and +15%.

C166

C169 B19/5CSAD00403 | Tantalum: 22uF +20% 16 VDCW.

C171 B19/5CAAD00838 | Ceramic: 1000 pF +10% 50 VDCW, temp
coef £15%.

C401 B19/5CAAA03448 | Ceramic: 8 pF +0.5 pF 50 VDCW, temp coef
0+60 PPM (Used in A).

C401 B19/5CAAA03447 | Ceramic: 7 pF +0.5 pF 50 VDCW, temp coef
0+60 PPM (Used in B,C).

C402 B19/5CAAA03446 | Ceramic: 6 pF +0.5 pF 50 VDCW, temp coef
0+£60 PPM (Used in A).

C402 B19/5CAAA03229 [ Ceramic: 5 pF +0.25 pF 50 VDCW, temp
coef 0+60 PPM (Used in B,C).

C403 B19/5CAAA03448 | Ceramic: 8 pF +0.5 pF 50 VDCW, temp coef
0+60 PPM (Used in A,C).

C403 B19/5CAAA03447 | Ceramic: 7 pF 0.5 pF 50 VDCW, temp coef
0£60 PPM (Used in B).

C404 B19/5CAAA03447 || Ceramic: 7 pF 0.5 pF 50 VDCW, temp coef
0+60 PPM (Used in A,C).

C404 B19/5CAAA03446 [ Ceramic: 6 pF +0.5 pF 50 VDCW, temp coef
0+60 PPM (Used in B).

C405 B19/5CAAA03285 [ Ceramic: 10 pF 0.5 pF 50 VDCW, temp
coef 0+60 PPM (Used in A).

C405 B19/5CAAA03698 [ Ceramic: 9 pF +0.5 pF 50 VDCW, temp coef
0+60 PPM (Used in B,C).

C406 B19/5CAAA03920 [ Ceramic: 75 pF +5% 50 VDCW, temp coef
0+60 PPM (Used in A).

C406 B19/5CAAA03647 [ Ceramic: 56 pF +5% 50 VDCW, temp coef
0+60 PPM (Used in B).

C406 B19/5CAAA03286 J Ceramic: 39 pF +5% 50 VDCW, temp coef
0+60 PPM (Used in C).

C407 B19/5CAAA03409 | Ceramic: 15 pF +5% 50 VDCW, temp coef
0+60 PPM (Used in A).

C407 B19/5CAAA04030 J Ceramic: 13 pF +5% 50 VDCW, temp coef
0+60 PPM (Used in B).

C407 B19/5CAAA03448 | Ceramic: 8 pF +0.5 pF 50 VDCW, temp coef
0+60 PPM (Used in C).

C408 B19/5CAAA03698 | Ceramic: 9 pF +0.5 pF 50 VDCW, temp coef
0+60 PPM (Used in A).

C408 B19/5CAAA03448 | Ceramic: 8 pF +0.5 pF 50 VDCW, temp coef
0+60 PPM (Used in B).

*COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
C408 B19/5CAAA03229 [ Ceramic: 5 pF +0.25 pF 50 VDCW, temp C437 B19/5CAAA03446 | Ceramic: 6 pF +0.5 pF 50 VDCW, temp coef
coef 060 PPM (Used in C). 0+60 PPM (Used in A).
c409  |B19/5CAAA03657 | Ceramic: 18 pF 5% 50 VDCW, temp coef c437  |B19/5CAAA03001 | Ceramic: 4 pF £0.25 pF 50 VDCW, temp
0+60 PPM (Used in A,B). coef 060 PPM (Used in B).
c409  |B19/5CAAA03408 | Ceramic: 12 pF 5% 50 VDCW, temp coef c437  |B19/5CAAA03000 | Ceramic: 2 pF +0.25 pF 50 VDCW, temp
0+60 PPM (Used in C). coef 0250 PPM (Used in C).
c411  |B19/5CAAA03229 | Ceramic: 5 pF +0.25 pF 50 VDCW, temp c438  |B19/5CAAD01054 | Ceramic: 1.5 pF £0.25 pF 50 VDCW, temp
and coef 0+60 PPM (Used in A,B). and coef 0+30 PPM (Used in A).
C412 C439
ca11  |B1955CcAAAO3001 | Ceramic: 4 pF £0.25 pF 50 VDCW, temp c438  |B19/5CcAAD00852 | Ceramic: 1 pF £0.25 pF 50 VDCW, temp
and coef 060 PPM (Used in C). coef 0+30 PPM (Used in B,C).
Ca12 c439  |B19/5CcAAD00949 | Ceramic: 2 pF £0.25 pF 50 vDCW, temp
C413 B19/5CBAB02416 [ Ceramic: 100 pF +5% 50 VDCW, temp coef coef 0+30 PPM (Used in B).
0+60 PPM. c439 | B19/5cAAD00852 | Ceramic: 1 pF £0.25 pF 50 VDCW, temp
C414 B19/5CBAB02717 J Ceramic: 330 pF +5% 50 VDCW, temp coef coef 0+30 PPM (Used in C).
060 PPM. c440  |B19/5CAAA03446 | Ceramic: 6 pF 0.5 pF 50 VDCW, temp coef
c415  |B19/5CBAB02416 | Ceramic: 100 pF 5% 50 VDCW, temp coef 0+60 PPM (Used in A).
0+60 PPM. c440 | B19/5CAAA03001 | Ceramic: 4 pF £0.25 pF 50 VDCW, temp
C416 B19/5CAAA03001 | Ceramic: 4 pF +0.25 pF 50 VDCW, temp coef 060 PPM (Used in B).
coef 0£60 PPM (Used in A). c440  |B19/5CAAA03000 | Ceramic: 2 pF +0.25 pF 50 VDCW, temp
C416 B19/5CAAA03003 | Ceramic: 3 pF +0.25 pF 50 VDCW, temp coef 0250 PPM (Used in C).
coef 0+120 PPM (Used in B). c441  |B19/5CAAA03004 | Ceramic: 1 pF +0.25 pF 50 VDCW, temp
c416 | B19/5CAAA03000 | Ceramic: 2 pF £0.25 pF 50 VDCW, temp coef 0£250 PPM.
coef 0+250 PPM (Used in C). c443  |B19/5CAAA03003 | Ceramic: 3 pF +0.25 pF 50 VDCW, temp
C417 B19/5CBAB02416 J Ceramic: 100 pF +5%. 50 VDCW temp coef coef 0120 PPM (Used in A).
060 PPM. c443  |B19/5CcAAA03004 | Ceramic: 1 pF £0.25 pF 50 VDCW, temp
C418 B19/5CAAA03229 [ Ceramic: 5 pF +0.25 pF 50 VDCW, temp coef 0+250 PPM (Used in B).
coef 0+60 PPM. c443  |B19/5CAAA03919 | Ceramic: 0.75 pF £0.25 pF 50 VDCW, temp
C419 B19/5CBAB02717 J Ceramic: 330 pF +5%. 50 VDCW temp coef coef 0£250 PPM (Used in C).
0+60 PPM. ca44 | B19/5CAAA03061 | Ceramic: 1.5 pF +0.25 pF 50 VDCW, temp
C420 B19/5CAAA03471 | Ceramic: 1000 pF £10%. 50 VDCW temp coef 0£250 PPM (Used in B,C).
coef £15%. ca45  |B19/5CBAB02416 | Ceramic: 100 pF +5%. 50 VDCW, temp coef
ca21  |B19/5CBAB02416 | Ceramic: 100 pF +5%. 50 VDCW, temp coef 060 PPM.
0+60 PPM. ca46  |B19/5CAAA03061 | Ceramic: 1.5 pF £0.25 pF 50 VDCW, temp
C423 B19/5CBAB02717 J Ceramic: 330 pF +5%. 50 VDCW, temp coef coef 0+250 PPM (Used in A,C).
?:TZ . 060 PPM. c446  |B19/5CAAA03004 | Ceramic: 1 pF £0.25 pF 50 VDCW, temp
coef 0250 PPM (Used in B).
C425 B19/5CBAB02416 [ Ceramic: 100 pF +5%. 50 VDCW, temp coef Ca47 B19/5CAAA03919 | Ceramic: 0.75 pF 0.25 pF 50 VDCW, temp
0+60 PPM. coef 0+250 PPM (Used in A,B).
€426 |BI9/5CAAAD3471 | Ceramic: 1000 pF +10%. 50 VDCW, temp cass  |B19/5CBAB02416 | Ceramic: 100 pF +5%. 50 vDCW, temp
coef +15%. thru coef 0+60 PPM.
C427 B19/5CBAB02416 J Ceramic: 100 pF +5%. 50 VDCW, temp coef C456
21%8 060 PPM. c459 | B19/5CBAB02416 | Ceramic: 100 pF +5%. 50 VDCW, temp coef
060 PPM.
C430  |B19/5CAAA03004 | Ceramic: 1 pF +0.25 pF 50 VDCW, temp . .
coof 04950 PPV (et in A) ca61  |B19/5CBAB02416 Sfé?}”;'ém 100 pF +5%. 50 VDCW, temp coef
c430 |B19/5CAAA03444 | Ceramic: 0.5 pF £0.25 pF 50 VDCW, temp . .
couf 0550 PoM (Uead in B, c462  |B19/5CAAA034TL (?oe;?iqg Ozc.)oo pF +10% 50 VDCW, temp
c430 |B19/5CAAA03919 | Ceramic: 0.75 pF £0.25 pF 50 VDCW, temp - .
Conf 04350 Prbt (Dasd i G0 c463  |B19/5CBABO2416 (():ieégrch’M 1.00 pF 5%. 50 VDCW, temp coef
c431  |B19/5CAAA03919 | Ceramic: 0.75 pF £0.25 pF 50 VDCW, temp . .
ot O350 Pt (Daad I A D). ca65  |B19/5CBAB02717 3&8’2‘3@30 pF 5% 50 VDCW, temp coef
ca31  |B19/5CAAA03444 | Ceramic: 0.5 pF £0.25 pF 50 VDCW, temp .
coot 04950 PEM (Usod in &, ca67  |B19/5CAAA03001 (?oegfél(qugb4P?3ﬁ\A +0.25 pF 50 VDCW, temp
c432  |B19/5CcAAA03000 | Ceramic: 2 pF £0.25 pF 50 VDCW, temp - N
coot 04950 PPV (o in A) c468 |B19/5CBABO2416 gfggrgg.’v' 100 pF 5% 50 VDCW, temp coef
c432  |B19/5CAAA03061 | Ceramic: 1.5 pF £0.25 pF 50 VDCW, temp .
coot 04950 PEM (Usod in 3. ca73  |B19/5CAAA03285 é:oeg?(ﬂgblgpp'\ﬁ +0.5 pF 50 VDCW, temp
c433  |B19/5CAAA03444 | Ceramic: 0.5 pF £0.25 pF 50 VDCW, temp - N
Coot 0550 PEM (Usedn A, ca74  |B19/5CBABO2416 gfggrgg.’v' 100 pF 5% 50 VDCW, temp coef
c433  |B19/5CAAA03919 | Ceramic: 0.75 pF £0.25 pF 50 VDCW, temp cars  sioscannosoos | ceramic: 3
. : 3 pF +0.25 pF 50 VDCW, temp
coef 0+250 PPM (Used in B). and coef 0+120 PPM.
c433 | B19/5CAAA03000 | Ceramic: 2 pF 0.25 pF 50 VDCW, temp ca76
coef 0+250 PPM (Used in C). car7 |B19/5CAAA03229 | Ceramic: 5 pF +0.25 pF 50 vDCW, temp
C434 B19/5CBAB02416 [ Ceramic: 100 pF +5%. 50 VDCW, temp coef coef 060 PPM.
0+60 PPM. ca78  |B19/5CBAB02717 | Ceramic: 330 pF 5% 50 VDCW, temp coef
C436 | B19/5CAAA03004 | Ceramic: 1 pF +0.25 pF 50 VDCW, temp 060 PPM.
coef 0£250 PPM. ca79  |B19/5CAAA03471 | Ceramic: 1000 pF +10% 50 VDCW temp

coef +15%.
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SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
c480 | B19/5CAAA03921 | Ceramic: 0.1pF £10% 25 VDCW, temp coef L462  |B19/5LCAP00249 | Coil: RF 22 nh +10%.
+15%. L464 | B19/5LCAP00242 | Coil: RF 39 nh10%.
c481 | B19/5CSAD00403 | Tantalum: 22uF £20% 16 VDCW. Laes  le19/5LcaP00250 | coil: RE 10 nh +10%.
c482 | B19/5CAAA03921 | Ceramic: 0.1pF £10% 25 VDCW, temp coef
+1506.
ca83  |B19/5CAAA03471 | Ceramic: 1000 pF+10%50vDewW,emp |} 8} T RESISTORS --roovemomereoee
thru coef +15%. R151 |B19/5RDAC02893 | Metal film: 10 ohms 5% 100 VDCW, 1/16W.
€486 R152 |B19/5RDAC02832 | Metal film: 220 ohms +5% 100 VDCW,
ca87 | B19/5CAAA03471 | Ceramic: 1000 pF +10% 50 VDCW, temp 1/16W.
coef £15%. R153 [|B19/5RDAC02822 | Metal film: 1.5K ohms £5% 100 VDCW,
cv43l |B19/5CVAC00145 [Variable: 6 pF max. 1/16W.
?;?432 R154 |B19/5REAG03959 | Metal film: 2.2 ohms +10% 100 VDCW, 1/2W.
R155 |B19/5RDAC02832 | Metal film: 220 ohms +5% 100 VDCW,
DIODES 116W.
CD151 B19/5TXAD00713 |J Silicon: fast recovery sim to TOSHIBA R156 B19/5RDAC02447 | Metal film: 100 ohms +5% 100 VDCW,
1SS352. 110W.
CD152 B19/5TXAD00290 S_ilicon: fast recovery (2 diodes in cathode); R157 B19/5RDAC02821 I Metal film: 3.3K ohms +5% 100 VDCW.
sim to TOSHIBA 1S5184. 116W.
CD411 |B19/5TXAR00086 Enl:#cgﬂ:s(éﬂoﬁgo%arner): sim to R158 |B19/5RDAC02446 | Metal film: 1k ohms +5% 100 VDCW, 1/10W.
. TP +50
CD431 | B19/5TXAE00836 | Silicon: Epitaxia Planar Diode ; sim to R159 B19/5RDAC02828 Q/I/fg/lvfllm. 100 ohms £5% 100 VDCW,
thru HITACHI HSU277 .
CD434 R411  |B19/5RDAC02816 | Metal film: 5.6K ohms £5% 100 VDCW,
________________ LINE FILTERS oo R412 | B19/5RDAC02835 i/lllfvlvf.'l 1.2K ohms 5% 100 VDCW
— etal film: 1.2K ohms +5% ,
FL481 |B19/5NXAA00102 | EMI Filter: 1000 pF. 116W.
R413 | B19/5RDAC02893 | Metal film: 10 ohms 5% 100 VDCW, 1/16W.
--------- HYBRID CIRCUITS --------- and
HC441 JB19/5NZBH00002 j Double Balanced Mixer. R414 )
R415 |B19/5RDAC02897 | Metal film: 22 ohms 5% 100 VDCW, 1/16W.
__________ INTEGRATED CIRCUITS oo R416 | B19/5RDAC02893 | Metal film: 10 ohms 5% 100 VDCW, 1/16W.
c151 | B1o55DDAC00946 | RE wide-band ampifier sim to NEC R417  |B19/5RDAC02835 | Metal film: 1.2K ohms +5% 100 VDCW,
UPC1678G. L16W. ,
1C152 B19/5DAANO00644 | Linear: Positive Voltage Regulator; sim to Ra18 B19/5RDAC02816 Mfé%lvmm' 5.6K ohms +5% 100 VDCW,
NJRC NIM78LOBUA. :
. .
1C481 B19/5DAAA00428 | Linear: Positive Voltage Regulator; sim to R420 B19/5RDACO2893 | Metal film: 10 ohms +5% 100 VDCW, /16W.
NEC UPC2409HF. R421 | B19/5RDAC02828 | Metal film: 100 ohms +5% 100 VDCW,
1/16W.
R422  |B19/5RDAC02821 | Metal film: 3.3K ohms £5% 100 VDCW,
---------- CONNECTORS ---------- 116w,
J151  )B19/5JAAAD1686 | Connector: RF. R423  |B19/5RDAC02804 | Metal film: 8.2K ohms +5% 100 VDCW,
J401 B19/5JAAA01686 [ Connector: RF. 1/16W.
J501 B19/5JBAX00018 | Connector: 30 Pins. R424 | B19/5RDAC02893 | Metal film: 10 ohms 5% 100 VDCW, 1/16W.
R425 |B19/5RDAC02825 | Metal film: 2.2K ohms £5% 100 VDCW,
COILS 1/16W.
st Ieiosicaroozsz | coi: RE 19 nh +10% R426 | B19/5RDAC02834 | Metal film: 470 ohms 5% 100 VDCW,
: +10%. 1/16W.
L152  |B19/5L.CAP00299 | Coil: RF 0.1 ph +10%. R431 | B19/5RDAC02807 | Metal film: 10K ohms 5% 100 VDCW,
L154 | B19/5LCAP00234 | Coil: RF 0.22 ph +10%. thru 1/16W.
L155 | B19/5LCAP00240 | Coil: RF 33 nh +10%. R434
N R435 |B19/5RDAC02896 | Metal film: 18 ohms 5% 100 VDCW, 1/16W.
L156  |B19/5LCAP00250 | Coil: RF 10 nh +10%
1157 |B19/5LcAP00234 | Coil: RF 0.22 ih £10% R436 | B19/5RDAC02833 | Metal film: 270 ohms 5% 100 VDCW,
: : 107 and 1/16W.
L401  |B19/6LALD19203 [ Coil: RF (Used in A). R437
L401  |B19/6LALD19183 [ Coil: RF (Used in B,C). R438  |B19/5RZAB01429 | Metal film: 0 ohms.
L402  |B19/6LALD19204 [ Coil: RF (Used in A,C). R445 |B19/5RDAC02803 | Metal film: 100K ohms +5% 100 VDCW,
L402 | B19/6LALD19184 | Coil: RF (Used in B). 2227 1/16w.
L403  [BI19/6LALD19205 | Coil: RF (Usedin A.C). R448  |B19/5RDAC02807 | Metal film: 10K ohms +5% 100 VDCW, /16W.
L403 B19/6LALD19185 [ Coil: RF (Used in B). and
L404  |B19/6LALD19204 [ Coil: RF (Used in A). R449
Laos  |B1roseLaLD10184 | coil: RF (Used in B.C) R450 | B19/5RDAC02803 | Metal film: 100K ohms £5% 100 VDCW,
: "~ thru 1/16W.
L411 B19/6LALD19153 | Coil: RF. R452
L412  |B19/5LCAP00249 [ Coil: RF 22 nh +10%. R453 | B19/5RDAC02807 | Metal film: 10K ohms 5% 100 VDCW,
L414 B19/5LCAP00249 | Coil: RF 22 nh +10%. ;flds . 1716W.
L431  |B19/6LALD00167 [ Coil: RF. .
and R461 | B19/5RDAC02816 | Metal film: 5.6K ohms £5% 100 VDCW,
L432 1/16W.

SYMBOL PART NO. DESCRIPTION

R462 B19/5RDAC02819 | Metal film: 1K ohms +5% 100 VDCW,
1/16W.

R464 B19/5RDAC02893 | Metal film: 10 ohms +5% 100 VDCW,
1/16W.

R465 B19/5RDAC02460 J Metal film: 47 ohms +5% 100 VDCW,
1/10W.

R466 B19/5RDAC02816 | Metal film: 5.6K ohms +5% 100 VDCW,
1/16W.

R467 B19/5RDAC02819 | Metal film: 1K ohms +5% 100 VDCW,
1/16W.

R469 B19/5RDACO02460 | Metal film: 47 ohms +5% 100 VDCW,
1/10W.

R470 B19/5RZAB01429 [ Metal film: 0 ohms.

R471 B19/5RDAC02833 | Metal film: 270 ohms +5% 100 VDCW,

and 1/16W.

R472

R473 B19/5RDAC02896 | Metal film: 18 ohms +5% 100 VDCW,
1/16W.

R474 B19/5RDAC02833 | Metal film: 270 ohms +5% 100 VDCW,
1/16W.

R475 B19/5RDAC02896 | Metal film: 18 ohms +5% 100 VDCW,
1/16W.

R476 B19/5RDAC02833 | Metal film: 270 ohms +5% 100 VDCW,
1/16W.

R477 B19/5RDAC02460 f Metal film: 47 ohms +5% 100 VDCW,

and 1/10W.

R478

R480 B19/5RDACO02777 | Metal film: 22K ohms +5% 100 VDCW,
1/16W (Used in A).

R480 B19/5RDAC02808 | Metal film: 47K ohms +5% 100 VDCW,
1/16W (Used in B).

R480 B19/5RDACO02805 | Metal film: 68K ohms +5% 100 VDCW,
1/16W (Used in C).

R481 B19/5RDAC02825 | Metal film: 2.2K ohms +5% 100 VDCW,
1/16W (Used in A).

R482 B19/5RDAC02825 | Metal film: 2.2K ohms +5% 100 VDCW,
1/16W (Used in B).

R483 B19/5RDAC02825 | Metal film: 2.2K ohms +5% 100 VDCW,
1/16W (Used in C).

R484 B19/5RDAC02825 | Metal film: 2.2K ohms +5% 100 VDCW,
1/16W (Used in A).

R485 B19/5RDAC02825 | Metal film: 2.2K ohms +5% 100 VDCW,
1/16W (Used in B).

R486 B19/5RDAC02825 | Metal film: 2.2K ohms +5% 100 VDCW,
1/16W (Used in C).

R487 B19/5RDAC02897 | Metal film: 22 ohms +5% 100 VDCW,
1/16W.

R488 B19/5RDAC02819 | Metal film: 1K ohms +5% 100 VDCW,

thru 1/16W.

R490

------------- TRANSISTORS --------------

TR151 [B19/5TZAR00019 | Silicon, NPN; sim to MOTOROLA
MRF559.

TR152 | B19/5TBAB00100 | Silicon, PNP; sim to NEC 2SB624.

TR411 [B19/5TCABO01463 | Silicon, NPN; sim to NEC 2SC3357.

and

TR412

TR413 [ B19/5TZAT00118 | Silicon, PNP; sim to PANASONIC
XN6401.

TR431 [ B19/5TZAT00118 | Silicon, PNP; sim to PANASONIC

and XN6401.

TR432

TR461 [B19/5TCABO01463 | Silicon, NPN; sim to NEC 2SC3357.

and

TR462




LBI-39033

COMPONENT IDENTIFICATION CHART

COMPONENT IDENTIFICATION CHART

Synthesizer Receiver/Exciter
Symbol A B C Symbol A B C
(403-440 MHz) |  (440-470 MHz) (470-512 MHz) (403-440 MHz) | (440-470 MHz)| (470-512 MHz)
C241 | 22pF 18pF 10pF C401 8pF 7pF 7pF
C242 | 4pF (UJ) 7pF (UJ) C402 6pF 5pF 5pF
C343 | 18pF 18pF 22pF C403 8pF 7pF 8pF
C244 | 7pF 7pF 7pF C404 7pF 6pF 7pF
C245 | 8pF 7pF 6pF C405 10pF 9pF 9pF
C249 | 7pF 6pF 7pF C406 75pF 56pF 39pF
C250 | 5pF 4pF 6pF Cc407 15pF 13pF 8pF
C254 | 12pF 10pF 8pF C408 9pF 8pF 5pF
C255 | 12pF 10pF 10pF C409 18pF 18pF 12pF
C259 | 10pF 10pF 1000pF C411 5pF 5pF 4pF
C260 | 7pF (UJ) 6pF 6pF (UJ) C412 5pF 5pF 2pF
C261 | 27pF 22pF 22pF C416 4pF 3pF 2pF
C262 | 33pF 27pF 27pF C430 1pF 0.5pF 0.75pF
C275 | 18pF (UJ) 12pF (UJ) 12pF (UJ) C431 0.75pF 0.75pF 0.5pF
C278 | 8pF 6pF 7pF C432 2pF 1.5pF OpF
C279 | 3pF 3pF 3pF C433 0.5pF 0.75pF 2pF
C280 | 15pF 12pF 12pF C435 OpF OpF OpF
C281 | 18pF 12pF 12pF C437 6pF 4pF 2pF
C289 | 7pF 6pF 6pF C438 1.5pF 1pF 1pF
C290 | 4pF 3pF 4pF C439 1.5pF 2pF 1pF
C291 | 8pF 7pF 6pF C440 6pF 4pF 2pF
C2410 | ---- 8pF (UJ) C441 1pF 1pF 1pF
C2411 | --- 5pF C442 OpF OpF OpF
FL201 | BPF35819K (7C)| BPF35819K (7C) BPF35819K (7C) C443 3pF 1pF 0.75pF
FL202 | BPF35819K (7C)| BPF35819K (7C) BPF35819K (7C) C444 OpF 1.5pF 1.5pF
L242 | E22S6K2, 6/13, PE22S6K2, 6/13, 2 |E2256K2, 6/13, 2 C446 1.5pF 1pF 1.5pF
R230 | 8.2i0 0Q 8.2kQ Ca47 0.75pF 0.75pF 0.75pF
R251 | 18@ 270Q 270Q C457 OpF OpF OpF
R252 | 3% 18Q 18Q C458 OpF OpF OpF
R253 | 18@ 270Q 270Q L401 2.003T 1.8@3T 1.803T
R274 | 82IQ 100kQ 120kQ L402 2.004T 1.804T 2.004T
R285 | 15@ 1200 1200 L403 2.005T 1.805T 2.005T
R286 | 3M 56Q 56Q L404 2.004T 1.804T 2.004T
R287 | 15@ 1200 1200 R480 2210 47kQ 58kQ
R2002 | 820K 820kQ 270k R481 2.2I0 0 00
R2003 | 180k 270k 100kQ R482 0 2.2KQ 0
R2004 | 120K 120kQ 68kQ R483 0 0 2.2kQ
R2401 | 15@ 100Q 470Q R484 2.2I0 [ 00
DD0O-CMN-354 2/2) RABS | 2.2KW 2
R486 00 00 2.2k

(DD00-CMN-354-1 2/2)
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OUTLINE DIAGRAM
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LBI-39033 SCHEMATIC DIAGRAM

REF 0SC FREQ SYMNTHESIZER EQUALIZER ADDER CURRENT BUFFERS LOOP FILTER FREQ CONTROL R VoD EUFFER DOUELER EPF

SYHTH EANDWIDTH SYNTH ENFELE ,
( SH B ) (. H R )
#RZIE #FL204A 14 #C265 [ FCI68 FREADT (ST
10K NFARIRO0CI0! IC2048 ooge T A #R243 #R24G 1000p $ #C2402
(110 R2014 -1 | McidoseeF 100 - 56K 1 L5000,
#CD201 C209 COaE = - ks Lhe) |#5° e e T ’
8K n . &
Hamzsnez S oo #hz02 ]; 470 #R2M ER] Rzt K H0) § s oot ' ' FLEm
0.047u HO] c208 C208 T30 T~ can Coan HCIEY | agp #C2ET #C2401 wRaE2 #C2403
X () iy 047 1] hibdian . e /1 00dp 5p . wo ourl e
¢ C203 #R204 #R2H 1 T 1 ¥TR242 #TRZIE M 1"
HUz01 2500 1 e | 00K Alzs]a | IC20E L L 11 #L260 2503955 2503356 G
MJC3TP4A ; l #IC20248 1= = [ BC2EE #R251
MEZ23FP P scan T 4Rz < #ear a rL
«oc|— #Cz02 2 ME2ZIFP TE01 & [ice00 - g l#Lzss & e
470p #R2E : [110%) | 0220 | #R247 #Fi243 #R2E0 #F253
out 11 = 17 $R205 ? 66K _ 1 czo =y 150 18K 150 a
il [ ‘ot #R203 gt coaza b g A p HODA 7y 525 Top e 15K (110)
150K A S
GO _71,’ () “sﬂsg:f ShaI? _L p Flat ! HR244 () EUFFER EFF
alose G . SEK Toa I Ay ey & LU 1501 — -
Fz01 #Rz01 L2k . 0047y ogau | ¥ AN o il
10K, (2] #2028 o preeryr c2i2 el T HFLZ04G — 3
CHARGE[A—x coor 12 0y @ ur 1 l#TRz42 BC2408 #FiZ56
713 50 1o [ s s #0240 HCO241 heate oo 150
— REF OSC Rzz0 = #R06 il ZTSFgSU;-t 1000p 15vaes [ #F254 I P
f FEFOE i FSIB_x 22K 1C204E r 2 56K 1 FLZ0Z
MUTE aut - o #2409 F40 a wRoge  #CZ409
\ 7
FRESCALER —_— c210 }—‘ " 12 toaop
§ FEEDBACK BUFFER 000 (S5r) - #o2ae L #o24 L 25 L1 5 NooauT I St
HZK3E #TF245
( STHTHCLOCE ) FE| i Bl wozs L #C250 #ooms L #F255 SoCEa6e G #RZST #R259
s our{dt #7200 #CZB Tucor 1 woote | ¢ ceat L scome | La4g acodse scootr 1 15K rL ) 270
- i ;U'W” l 1000p J; 0-0””; 400244 ] D63 4026 T #CO212 #o2404 bied
#C2i #o218 1s53te 7L | 155318 155318 nolp  REs0z  Fizéod
SYNTH DATA ™) 18{naTs 1000p H et 270
( SH Rt J reai e EL:] - L24y #RI5G
% #oz20 088 [ { [
EYRTH ENAELE L3l oo e MEONT noop r -
( TH Rl } Rzz2 #HC247 #Ciz T 220
0K H#IC208 1000p 0008
#Fz25 #Rzz? WPCIS75G
ro #IC205 120 180
WC120225L 8 [1H0) [1#10)
228
220k , LOCK OETECT H#R260
15 Lo FEF D5C Heaor #C270 _FREQ CONTROL _TH WED _BUFFER 5B
J_—CH s HUTE
ceez #EOEM g . 10K wozas T ST T
wtml e B I | TR wop T et Saperr  wRem IS | #rzes
ra et uPtRil e 0.47u « BEK L wreas czroe #C2704 150
#F231 4
20 - wooes TR T 1 s T ) T ek wer 1 oty i
Al CR 155181 i | #R2T0 (o) & HTRZP 1 P
Fzz3 100K, [1H10%] #C2T6 #C2TT 27 2504531 HC285 s #C287
20k F Tmeciac) IC207A #R234 | | [0 a 5p N o2 7 P 1000p
Bl MEZI3FR K #coant Lwcan =X ! t2p #THZ?ZP " #1280 H— Ef—«lgi
230 ves s l 4 #R235 L === aJ' :":5"3: = Lem?s I #Care #cz02 P #hzaG J_ Tin
4 G x 1K T #RZF =1 $oOeTe T = +— HC226 #Co703 #C2705
R HoOITE HR2TE ; 000p & 5p
w3 33K #Cave I8 v HC280 | #L274 #TR27TS P
il #FLZE z ki Hy351 22K Top o #Fize] 2ECIRING #R2EA #R287
Ic201 %HZ?F-; r soors #CD273 CV202 [W0w) v e r [1:15& . - a
MCMEIEIFH = HL351 n
. —|ﬂ; 000p ¥y Y4 ’ S“ESDEESG #F27E 15K
MODLEVEL CONTROL TOER ETECT (1110w s 2 s
SH A Do 9 [1H10w)
ca226 —_— #R27S " .
10u BAND COMTROL ; 12k [1H0W) LN FiiN #o278
#FL204C #RZO01  HC22T Cazd #R2201 11?00020?4 =
1 +q 100 TR vLoO 1K [ P oo —
tord ) M = - J»Rzaoz ] O mEr !
#C208 wRzas § L #2003 wma0e wRz00s i |
MCT4HC23TF #C20sE a 3 22K #R2303 () . ST ; 3¢ REGULATOR 3% REGULATORFILTER
13 [1H04) a N " y
Rz | L — — R (23
- ‘ H 3 il T | il ANESH #TRZI0
£ sroans | 25053 —
— e
T 4 i] | Cammt (M) LE%%?& _L l #1281 =
—x wirznac | wirenan | wiczose T 5 pr— = SRS I H 1:[]2'0%5') *ngﬁzu
Fw20l ik — 7J7 ;];
#2094 206 Cw 1K (D _y#c2ss J: #Cza0 _L =i czan czi 0.047u
MC14066SF (1] - i a T ol 47u
4
_ #COZTT
#FL2040 47K r 1 158 #F290 #CO281 236
SYNTH HBANOL il o [ e S A A L W e #aee 7 s | wcese L It
BH AX R, | La | 18 M e | #oesz
#R2I0 | 3 #CDZPE | #L27E T e #Com
#RZ30T #Fz89
C SYNTH HANOZ ] l 1 1K emE B wKg 3 B v [ R [ #CCZe *0'-128?3 1000p
SH Ax I L g ) 318 18U
#FL204E 4 #R23 va_[ rone BB cas
H T -
SYNTH BanOs 8K, i l 1000p
TFFLaoar . Ceane = 2 +
=, @ 47K |
[ 1y |
caana | | |
o L - — = —
NOTE s DC WOLTAGE READINGS
) AF1ZIE ALL WOLTAGES ARE TYRICAL. WOLTAGES ARE MEASURED
WiTH A 10Mey OHM PER “OLT METER, REFEREMCE TO GROUND
* IDEMTIFIES CHIP COMPONEMTS (EXAMPLE #R234) WWHICH ARE LOCATED OM SOLDER SIDE OF PAE WOLTAGE READﬁ'\IGS BRE TAKEM WiITH TIHE TRAMEMITTER:
ALL RESISTORS ARE 1M6 WATT UMLESS OTHERWMAWSE SPECIFIED UNKEVEDMEVED EX 45 (UNKEYED) / BS(KEVED)

RESISTOR “ALUES IN CAUMLESS FOLLOWWED BY MULTIPLIER K OR M
CAPACITOR WALUES IN F UNLESS FOLLCWED BY MULTIPLIER p OR u
INDUCTANCE WALUES M H UNLESS FOLLOWED BY MULTIPLIER n OR u

Synthesizer
(DD00-CMN-354 1/2)

1
12



SCHEMATIC DIAGRAM
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NOTE:

6.0V REGULATOR

LBI-39033

ALL RESISTORS ARE 1/6 WATT UNLESS OTHERWASE SPECIFIED
REZISTOR WALUES IN QUUNLESE FOLLOWED BY MULTIPLER K OR M
CAPACITOR WaALUES IN F UNLESS FOLLOWED BY MULTIPLIER u.n OR P
INDUCTANCE wALUES IM H UNLESS FOLLOWED BY MULTIPLIER m,u OR n
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