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DESCRIPTION The receive circuit is an FM dual-conversion, superhet-

erodyne receiver designed for operation in the 403-512
MHz frequency range splita\j, (B) and C). Regulated 9
Volts is provided to all receiver stages except the audio PA

provides, on one printed circuit board, circuits for the syn- . e . :
thesizer, receiver and transmitter exciter. The synthesizelgll;egrated circuit which operates from the switched A+ sup-

circuit generates transmit frequencies for three splits, 403-~"7"
440 MHz designated byA{, 440-470 MHz designated by The receiver has Intermediate Frequencies (IF's) of 82.2
(B) and 470-512 MHz designated b@)( The synthesizer  MHz and 455 kHz. Adjacent channel selectivity is obtained

circuit also generates the receiver injection frequencies,py ysing two band-pass filters, an 82.2 MHz crystal filter
320.8-357.8 MHz, 357.8-387.8 MHz and 387.8-429.8 MHz and a 455 kHz ceramic filter.

so the receive circuit can operate on the same three splits re-

The ORIONI UHF Synthesizer/Receiver/Exciter Board

spectively.
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The receiver circuit except for the synthesizer circuit conSynthesizer
sists of the following:

Synthesizer chip IC201 contains a programmable reference
oscillator divider (+R), phase detector and programmable VCO
dividers ¢N, +A). The reference frequency , 12.8 MHz is di-
vided 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 output of

The receiver Front End and Mixer Circuits are on the Synthe internal N, A counter. The N, A counter receives as an input
thesizer/Receiver/Exciter Board. The 82.2 MHz 1st IF and ththe VCO frequency divided by the dual modulus prescaler and
455 kHz 2nd IF FM Detector, ASP and Audio PA circuits areprogrammed by the microcomputer. This comparison results in
on the System Control/IF Board (refer to Maintenance Manual £ error voltage when the phases differ and a constant output
LBI-39165). voltage when the inputs compare in frequency and phase.

* Front End and Mixer
82.2 MHz 1st IF, 455 kHz 2nd IF and FM Detector

» Audio Signal Processor ASP) including Squelch
» Audio PA

The Exciter circuit consists of two wide band amplifiers If a phase error is detected an error voltage is developed
operating over a frequency range of 403-512 MHz without angnd applied to the VCO DC offset, high current buffers and
tuning. The Exciter circuit amplifies a 2 milliwatt signal gener-loop-filter to reset the VCO frequency. The count of the N, A
ated by avoltageControlledOscillator /CO) in the synthe- counters is controlled by the frequency data received on the
sizer circuit to 500 milliwatts drive to the power amplifier. 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 oWPpi,
OUT, causing the Phase-Lock-LodpL({ ) to acquire the new
frequency.

CIRCUIT ANALYSIS

FREQUENCY SYNTHESIZER

TheSYNTH ENABLE pulse from the micro-computer en-

The frequency synthesizer receivBY¥NTH CLOCK, . ;
SYNTH DATA . and control information from the microcom- ;tz)l:a;dthe synthesizer and allows frequency data to be internally

puter and generates the Tx/Rx RF frequencies (Refer to Figure

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

microcomputer. The synthesizer consists of synthesizer chggm

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

Voltage Controlled Oscillators ¥CO’s), feedback amplifiers, The equalizer circuit consists of operational amplifier
the dual modulus prescaler and the reference oscillator. The203-A, resistors R205 and R207 and capacitor C205. This
VCO's are locked to the reference oscillator by a single direc@rcuit receives transmit audio from Loop Modulation Adjust
divide synthesis loop consisting of the feedback buffer, pres®V201. The output of the equalizer is summed with the output
caler and synthesizer. The Tx VCO operates over a frequengignal from the Phase Detector in the Adder operational ampli-
range of 403 MHz to 512 MHz. The Rx VCO operates over théer IC203-B.

range of 320.8 to 429.8 MHz.

DC Offset And High Current Buffers

Reference Oscillator

DC offset buffer transistors TR201 and TR202 and diode

The reference oscillator consists of a 1.5-PPémpera- CD202-A receive error voltage from the synthesizer and in-
ture CompensatedXrystal Oscillator TCXO). The standard crease the level of this error voltage by 1.8 Vdc. This extends
reference oscillator frequency is 12.8 MHz. The TCXO is enthe operating range of the high current buffers. When the PLL
closed in an RF shielded housing. Access to the oscillator trints Off frequency due to a channel change or frequency drift, the
mer is made through the hole in the top of the housing. Th@'Tor voltage from the Synthesizer (APD) rises or falls, turning
TCXO is Compensated by an internal temperature Compensa'-[RZOl either On or Off. This transistor (TR201) controls the
ing circuit for both low and high temperatures. With no addiDC offset buffer TR202. Resistor R214, capacitor CD202 and
tional compensation the oscillators will provide 1.5 PPMransistor TR202 complete a high current rapid charge or dis-
stability from -30C to +60C. 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-
ror voltage goes positive, TR201, TR202 and CD202-A are

Copyright© October 1995, Ericsson Inc.

turned off, allowing C210 through CD212 to charge throughTransmitter Voltage Controlled Oscillator
R214.

The transmit VCO is basically the same as the receiver
When a channel is changed in receive and when chang-CO. This wide band VCO allows frequency separation of
ing from transmit to receive, bilateral switch IC204-B, C, D37 MHz, 30 MHz or 42 MHz as determined by the bandsplit
and E are turned on for 4 milliseconds. When changing frofthe radio is operating on, 403-440 MHz, 440-470 MHz or
receive to transmit, bilateral switches IC204-C, E & D are470-512 MHz. The variactors in Conjunction with the fre-
turned for 10 milliseconds. guency segment selector circuitry provide a voltage control-
led adjustment range that extends across the entire frequency
Loop Filter split. The selector circuitry consists of silicon NPN transistor
packages TR2301 through TR2303, and diodes CD277
The loop filter consists of resistors R216 through R218hrough CD282. VCO control switch transistor TR273 turns

and capacitors C210 through C212. This filter controls théhe transmit VCO on when the DPTT line is low.
bandwidth and stability of the synthesizer loop. Bilateral
switch 1C204 is controlled by 9 VoISYNTH BAND-
WIDTH andSYNTH ENABLE pulse. When th&YNTH

BANDWIDTH pulse andSYNTH ENABLE pulse are pre- The buffered output of the Rx VCO and Tx VCO, from
sent, the bilateral switch greatly increasing the loop bandyyffer transistors TR245 and TR274 respectively, are sup-
width to achieve the 4 millisecond channel acquisition timgylied to feedback buffer IC206. This, in turn, drives dual

required for dual priority scan. The low-pass filter removesnodulus prescaler IC205. The buffered output also provides
noise and other extraneous signals internal to the synthesizRx or Tx injection drive.

chips.

Feed Back Buffer

The output of the filter is applied to the varicaps in thewr

transmit and receive VCO's to adjust and maintain the VCO

frequency. The dual modulus prescaler completes the PLL feedback

path from the synthesizer to the loop- filter, to the feedback
buffers and then back to the synthesizer through the pres-
ler. The prescaler divides the VCO frequency by 128 or
9 under control oM CONT signal from the synthesizer.
The output of the prescaler is applied to the synthesizer
where 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 receiver VCO consists of low-noise oscillator tran'The result of this Comparison is the error Vo|tage used to
sistor TR241 followed by high-gain buffer transistor TR242maintain frequency lock. The +N, A counter is controlled by
and doubler transistor TR244. Transistor TR242 prevents eﬁ—equency data received from the microcomputer‘ Depending
ternal loading and provides power gain. Transistor TR244n the operating frequency, the DC voltage at Test Point

multiplies the input frequency by 2. The VCO is a ColpittsTp201 should be within the range of 3.5 to 7.5 Vdc when the
oscillator circuit with the various varactors, capacitors and @[ |_ is locked.

high-Q resonator coil forming the tank circuit.

The use of two VCO's allows rapid independent selec
tion of transmit and receive frequencies across the frequengg
split.

Receiver Voltage Controlled Oscillator

The VCO is switched On and Off under the control of thelw

T/R line. When thel/R line is high, the receiver VCO is The lock detect circuit consists of comparator 1C207, di
turned on (TR243). Oscillator output is typically +10 dBm odes CD204 and CD205 and reference oscillator mute

The output is applied to the feedback buffer for VCO fre-

guency control and as the Rx injection frequency to the reS-WitCh transistqr TR203. l.t 'is used to guickly synchronige
ceiver 1st mixer through local oscillator buffers in thethe phase relat|on of th? divided- down VCO frequency W'th
receive circuit. The VCO operates over a frequency range gﬁe reference oscillator if the loop loses lock. It also provides
320.8- 429.8 MHz. The VCO voltage need only be set oncé fast lock-detect signal to the microcomputer to turn on the

at the highest frequency of the band split, after which it wilut-0f-lock indicator. If a large change in frequency is re-

operate over the entire split with no additional tuning. qwrgd, the ramp capacitor OUtp@R) of the synthesugr
will increase voltage on the LD line from the synthesizer.

Thus, TR203 disables the reference oscillator and allows the
PLL to be brought back to synchronization rapidly.
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Figure 1 - Synthesizer Block Diagram

FREQ SEG
SELECT

TR2301-TR2303

sYNTH BAND2 (-2
SYNTH BAND3 OJ%

If a large frequency error exists, the LD positive lead fronlCD277 through CD282. Capacitors C244, C245, C249, C250,
the synthesizer will carry negative spikes to the microcomc254, C255 C289 C290 and C291 are selected or deselected
puter. Transistor TR203 is turned on, muting the reference ofar operation in a given segment. Table 2 identifies the circuit
cillator. conditions existing for selection of each segment and the ca-

pacitors used.

Loop Mod Adjust

Reverse bias to turn off the band switching diodes is pro-
The Loop Mod Adijust circuit automatically sets the Ioopv'ded by the +8 Volt filtered supply through resistors R2303,

modulation level applied to equalizer circuit IC202 and ICzoﬁze?,(s)\?vi?cnhdinzZf;ggéizggairsd g:giigoer dthlfydtir?gefsar\]/glfsugﬁg:);?r
through Loop Mod Adjust RV291. The loop Mod Adjust .
modulation circuit consists of decoder 1C208, bilateral switcijihrough resistors R2301, R2302, R2304, R2305, R2307 and

IC209, resistors R2001 through R2005 and RV201. The loofj2308: When segment 3 is selected, switching TRR2301 and

: : - . : R2303 are turned on. In the Tx VCO diodes CD277, CD278,
modulation level is controlled by turning bilateral SW|tCheSCD281 d CD282 biased and CD279 and CD280
IC209 On or Off (under control of IC203) to include attenu- an are reverse biased an an

ators R2001 through R2005 in the circuit. Resistors R200 re turned on. Capacitors 0289 and C291 are effectively iso-
through R2005 form an adjustable voltage divider to chang teg fromdgrouznd and €290 is connected to ground through
the loop modulation level as required. Table 1 identifies the re=2279 and CD280.

istor (if licabl df hf t.
sistor (if applicable) used for each frequency segmen Similarly in the Rx VCO capacitors C244, C245, C254

and C255 are isolated from ground. Capacitor C250 is
Frequency Segment Selector grounded through diodes CD245 and CD246.

The Frequency Segment Selector, operating under control - Qperation of the radio over the frequency ranges 403-440
of the microcomputer, switches capacitance in and out of th@Hz, 440-470 MHz or 470-512 MHz is determined by the
Tx and Rx VCO tank circuits to select the frequency segmemfroup number of the synthesizer board. Each frequency split is
containing the selected channel. The Frequency Segment Sfided into four operating segments varying from 7 to 13
lector consists of transistor packages TR2301 through TR2303Hz wide.
and band switching diodes CD243 through CD248 and diodes

Table 1 - Frequency Segment Selection

SEGMENT |FREQUENCY | SYNTH BAND 1 | SYNTH BAND 2 | SYNTH BAND 3| GROUNDED
SPLIT (MHz) | (INPUT TR2303)| (INPUT TR2301) | (INPUT TR2302)| MODULATION
RESISTOR
1 403-411 1 1 1 R2004
2 411-420 0 1 1 R2003
403-440 MHz
3 420-429.5 0 0 1 R2002
4 429.5-440 0 0 0 R239
1 440-447 1 1 1 R2004
2 447-454 0 1 1 R2003
440-470 MHz
3 454-462 0 0 1 R2002
4 462-470 0 0 0 R239
1 470-478 1 1 1 R2004
2 478-488 0 1 1 R2003
470-512 MHz
3 488-499 0 0 1 R2002
4 499-512 0 0 0 R239




Table 2- Capacitor Selection

SEGMENT | TRANSISTOR SWITCH BAND SWITCHING DIODES GROUNDED

CAPACITORS

TR2301 TR2302 TR23083 CD243 CD245 CD247 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 248, €289, C290
3 1 0 1 OFF ON OFF OFF ON OFF C249, C250, C290
4 1 1 1 OFF OFF| OFF| OFH OFF OFF NONE
Note: "1" indicates transistor is turned on.
HGH - AT SHIFT ST 1STFF
RXRF>—> PASS AT — o RFAMP — TONE o [ B
FLTER FILTER P
TR4IL D1l TR41 HC4dL RS
L ma
SHIFT
TR o <RXBAND(B]NARY)
TR\ coNTROL

{ PRE AMP ON/OFF

Low RXINI RXINI Loy
RXINIECTION > PASS PREALD ™ s —=  PASS
FILTER FILTER
TR46L TR462

CMN-354-3

Figure 2 - Receiver Block Diagram
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RECEIVER EXCITER

The 403-512 MHz Tx injectionT(X INJ) input from the
Tx VCO is applied to the input of amplifier IC151 through
wAn impedance matching circuit consisting of capacitor C151,
'pductor L151 and capacitor C152 (refer to Figure 3). The
cc supply voltage (+5 Volts) is applied through Vcc feed

ure 2). The output of TR411 is coupled through a switchablgetwork resistor R151 and ir)ductor L152. Capacitor C.l55 Is
attenuator (about 6 dB attenuation when switched into thsed to bypass the supply I|ne: The +5 Volts is supplied by
signal path) to the input of RF amplifieRE AMPL) tran- voltage regulator IC152 (3-terminal voltage regulator).

sistor TR412. The attenuator is controlled by pre-amplifier . - .

switch PRE AMPL SW) transistor TR413 T)rl1epoutpui) of The output of IC151 drives amplifier transistor TR151

: . : h an impedance matching circuit consisting of capaci-
TR412 is coupled through a band-pass filter to the input Otproug . . ;
1st Mixer HC441. Front end selectivity is provided by thisto" C154, inductor L153 and coupling capacitor C156. Re-

band-pass filter. '

Receiver Front End

An RF signal from the antenna is coupled through a lo
pass filter, antenna relay and high-pass filter to the input
pre-amplifier PRE AMPL) transistor TR411 (Refer to Fig-

sistors R151, R152 and diode CD151 set the bias voltage for
TR151. Collector voltage (+9 \olts) for TR151 is applied

TheSHIFT TUNE andSHIFT TUNE CONTROL se- through a collector feed network consisting of resistor R154

lects components required to tune the receiver front end @pd in_ductor L155. Capacitors Cl58 and C159 are bypass
capacitors. The output of TR151 is coupled to connector

the operating frequency. This circuit is controlled by a mi- 151 th hi d hi - f
croprocessor inputs RxB1 and RxB2 through PNP switchin through impedance matching components consisting o

transistors TR431-1 and TR431-2. TR432-1 and TR432-ghductor L156 and capacitors C150 and C151. Resistor R155
Depending on the state BXB1 and,RxBZ diodes CD431 provides negative feedback through capacitor C157 to ensure

through CD434 are switched in or out to tune the RF filte tability. Transistor .T.R151 amplifies a 20 milliwatt input
between TR412 and mixer HC441 to any one of four (4) fre—evel to about 400 milliwatts.

uency segments in the split. _
d y sed P Supply voltage (A+) from connector J501 is regulated to

9 \olts by regulator 1C481 (3-terminal regulator). The +9

\olts regulated output on IC481, pin 3 is applied to IC152

and TR151 through Tx power switch transistor TR152.
Receiver RF injection (320.8-429.8 MHz) from the syn-whenTX ENBL is high (receive mode) +9 \olts is not ap-

thesizerVoltage Controlled Oscillator YCO) is applied to  plied. The exciter energizes when th& ENBL state is

the base of receiver injection amplifi&@x INJ AMP) tran-  made low by the microprocessor, causing TR152 to conduct

sistor TR451. The input level to TR451 is between 1.0 a.rIQnd app|y the regu|ated +9 \olts to all exciter Stages_ A typ|_
2.0 milliwatts. The output of TR451 is coupled to the inputcal emitter voltage for TR151 is 1.5 volts.

of receiver injection amplifierRx INF AMP) transistor
TR452. The output of amplifier TR452 is filtered by a band-

Receiver Injection

___________________________________________

plied to the other input of the mixer. The difference between
the receiver front-end RF frequency and the injection fre-
guency produces the 82.2 MHz fitstermediatd-requency
(IF). The circuit analysis for the receiver is continued in
maintenance manual LBI-38907 f8iY STEM CONTROL
LOGIC/IF/AUDIO FREQUENCY BOARD CMF-138W.

f_ o s TXENB

|
pass filter consisting of capacitors C475, C476, C477 and in- ! ESJEEF Eﬁf? ;“51
ductor L456. This filter is tuned to pass frequencies in the | (C151 TRIS] ;
320.8-429.8 MHz pass band. ! % i
D INJECTION — !
1st Mixer : LATOR é*é"m?i |
The first mixer is a double-balanced diode mixer ' [c152 :
(HC441) that converts a signal in the 403-512 MHz fre- : !
guency range to the 82.2 MHz first IF. In the mixer stage, RF  ; FXCITER :
from the receiver front-end RF filter is applied to one input ! CONTROL 1
of the mixer. Injection voltage from the amplifier stage is ap- : TR152 :
! i
! |
! 1
! 1
! i

Figure 3 - Exciter Block Diagram
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SYNTHESISZYI?\IR'I{I'-?IESEII\E/IEZ/IEEC)Z(%BFER BOARD SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
CMN-354K2 A/B/C C250 Ceramic: 6 pF 0.5 pF 50 VDCW, temp coef 0£30 PPM C289 Ceramic: 6 pF 0.5 pF 50 VDCW, temp coef 0£30 PPM 1C204 Digital: Bilateral switch: sim to MOTOROLA MC14066BF.
- (Used in C). (Used in B). 1C205 Prescaler: sim to MOTOROLA MC12022SLAD.
CMN-354DA (403-440 MHz) C252 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. C289 Ceramic: 5 pF 0.5 pF 50 VDCW, temp coef 0+30 PPM 1C206 RF wide band amplifier: sim to NEC PC1675G.
CMN-354DB (440-470 MHz) and (Usedin C). 1C207 Linear: Dual Comparator; sim to MITSUBISHI M5233FP.
_ ~ C253 C290 Ceramic: 4 pF +0.25 pF 50 VDCW, temp coef 0+30 PPM 1C208 Digital: Decoder; sim to MOTOROLA MC74HC237F.
CMN-354DC (470-512 MHz) C254 (Ceragwic: 1)2 pF +5% 50 VDCW, temp coef 0+30 PPM (Used in A). 1C209 Digital: Bilateral switch; sim to MOTOROLA MC14066BF.
Used in A C290 Ceramic: 3 pF £0.25 pF 50 VDCW, temp coef 0+30 PPM 1C230 Linear: Positive Voltage Regulator; sim to PANASONIC
SYMBOL PART NO. DESCRIPTION c254 Ceramic: 10 pF £0.5 pF 50 VDCW, temp coef 0+30 (Used in B, C). ANG54L. ge Reguiator:
C201 NOTE: Parts listed | Ceramic: 0.047 uF +10% 25 VDCW, temp coef £15%. PPM (Used in B). C291 Ceramic: 8 pF +0.25 pF 50 VDCW, temp coef 0+30 PPM COILS
C202 are for reference | Ceramic: 470 pF 5% 50 VDCW, temp coef +350 -1000 C254 Ceramic: 8 pF +0.25 pF 50 VDCW, temp coef 030 (Usedin A). L201 Coil: RF 10 pH +10%.
only. Refer to PPM. PPM (gsed in C). C291 Ceramic: 7 pF +0.25 pF 50 VDCW, temp coef 030 PPM 1240 Coil: RF 0.68 puH +10%.
C203 Service Section Electrolytic: 220 pF +20% 10 VDCW. C255 Ceramic: 12 pF +5% 50 VDCW, temp coef 0+30 PPM (Used in B). and
C204 for serviceable Ceramic: 0.047 UF +10% 25 VDCW, temp coef +15%. (Used in A) C291 Ceramic: 6 pF 0.5 pF 50 VDCW, temp coef 0+30 PPM L241
C205 parts. Ceramic: 0.01 pF +10% 50 VDCW, temp coef +15%. C255 Ceramic: 10 pF £0.5 pF 50 VDCW, temp coef 0£30 (Used in C). L242 Coil: RF 28 nH. (Used in A).
C206 Polyester: 0.47 UF +5% 50 VDCW. PPM (Used in B, C). C293 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. L1242 Coil: RF 20 nH. (Used in B, C).
C207 Electrolytic: 47 pF +20% 16 VDCW. 2557 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. C295 Ceram!ci 1000 pF ilOg/n 50 VDCW, temp coef 1152/0. 1243 Coil: RF 1.0 pH 10%.
thru C258 c297 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. L244 Coil: RF 0.22 pH *10%.
C209 . thru L245 Coil: RF 33 nH +5%.
c210 Metallized Plastic: 1 pF +10%. C259 Ceramic: 22 pF +5% 50 VDCW, temp coef 0+30 PPM C299 1246 Coil: RE 27 nH +5%
c211 Ceramic: 0.047 jF £10% 25 VDCW, temp coef +15%. (Usedin A, B). €2001 Ceramic: 3 pF +0.25 50 VDCW, temp coef £15%. L247 Cﬁh: REO 63 H +1°(')o/
c212 Polypropylene: 0.1 uF 5% 50 VDCW. C259 Ceramic: 1000 pF £10% 50 VDCW, temp coef +15% C2304 Ceramic: 0.047F +10% 25 VDCW, temp coef 0+30 PPM. thru ' 08 R 210%.
c213 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. (Usedin C) C2401 Ceramic: 5 pF 0.25 pF 50 VDCW, temp coef 0430 PPM. 1252
c214 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. 260 SERZ‘TL',Z‘ZJ}E ;_;()).5 PF SO VDCW, temp coef 7505120 C2402 Ceramic: 1000 pF £10% 50 VDCW, temp coef +15%. 1253 Coil: RF 27 nH +5%.
czdls Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. c260 Ceramic: 6 pF +0' 5 pF 50 VDCW, temp coef 0+30 PPM gg‘lm L270 Coil: RF 0.18 pH +10%.
an L 0 ’ - and
c216 (Usedin B). C2405 Ceramic: 7 pF 0.5 pF 50 VDCW, temp coef 0430 PPM. Lo71
c217 Ceramic: 0.047 uF +10% 25 VDCW, temp coef +15%. €260 ggrhilm(ll)csfdpirﬁ é?s PF 50 VDCW, temp coef -750+120 C2406 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. L272 Coil: Dielectric resonater (Used in A).
C218 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. 261 Ceramic: 27 pF +'5% 50 VDCW, temp coef 0£30 PPM and L272 Coil: Dielectric resonater (Used in B).
thru (Used in‘A) - ’ . C2407 . L272 Coil: Dielectric resonater (Used in C).
C220 o . o £ 0430 PPM C2408 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. 1273 Coil: RF 0.47 pH £10%.
c221 Ceramic: 0.047 uF £10% 25 VDCW, temp coef +15%. €261 ﬁ,‘*g;‘g‘,‘,‘if CP)_F +5% 50 VDCW, temp coef Ot g2409 geram?ci 1000 szﬂo% 50 VDCCW, temp coeff t+135%. L9274 Coil: RF 0.18 pH +10%.
Cc222 Ceramic: 220 pF +5% 50 VDCW, temp coef 0£30 PPM. c262 Ceramic: 33 pF £5% 50 VDCW, temp coef 030 PPM 2411 eramic: 5 pF £0.25 pF 50 VDCW, temp coef 0+30 PPM L275 Coil: RF 33 nH +10%.
C223 Ceramic: 680 pF 5% 50 VDCW, temp coef +350 -1000 UsedinA) ' = (Used in B). L276 Coil: RF 0.18 pH +10%
PPM. . Cc2701 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. ’ ! - ’
c224 Tantalum: 10 uF £20% 10 VDCW. c262 &2:3‘;:;70’); 5% 50 VDCW, temp coef 0430 PPM c2702 Ceramic: 7 pF 0.5 pF 50 VDCW, temp coef 0+30 PPM. f_hzréjs
C225 Tantaium: 4.7 uF +20% 16 VDCW. A C2703 Ceramic: 5 pF +0.25 pF 50 VDCW, temp coef 0+30 PPM. L279 Coil: RF 33 nH +10%
: + +. . . +1U%0.
G226 Tantalum: 10 JF +20% 10 VOCW. €263 Coraimic: 1 pF+0.25 pF 50 VDCW, temp coef 0:30 ceros Ceramic:  p:20.25 pF 50 VDCW, femp coef 030 PP L280 Coil: RF 19 nH £10%.
i 0 - : + +: .
. and ic: +10% \ it | 1 Y Qe RESISTORS ---nesmmrmememmmmmmnnes
C230 Polyesterf 9.1 uF 15%;50 VDCW. C265 C2707 Cer.amlc.: 1000 pF +10% 50 VDCW, temp coef +15%. R201 Metal film: 10k ohms +5%, 50 VDCW 1/16W.
C231 Electrolytic: 47 uF +20%16 VDOW. . C266 Ceramic: 1000 pF +10% 50 VDCW, temp coef £15%. Cvao1 Variable: 10 pF max. R202 Metal film: 22 ohms £5%, 100 VDCW 1/10W.
€232 Ceramic: 1000 pF £10% 50 VDCW, temp coef +15%. thru and R203 Metal film: 150k ohms 5%, 50 VDCW 1/16W.
zgds , c268 Cv202 DIODES R204 Metal film: 220k ohms +5%, 50 VDCW 1/10W.

X C270 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. ) R205 Metal film: 150k ohms +5%, 100 VDCW 1/10W.
C234 Electrolytic: 47 mF +20% 16 VDCW. c271 Ceramic: 1 pF 0.25 pF 50 VDCW, temp coef 0+30 cb201 Zener: 4.7 V; sim to HITACHI HZM4.7NB2. R206 Metal film: 2.2k ohms £5%, 50 VDCW 1/16W.
C235 Ceramic: 1000 pF +10% 50 VDCW, temp coef £15%. PPM. CD202 Silicon: fast recovery (2 diodes in series); sim to TOSHIBA | film: hms +59 /

. 5 16 VDOW, - 155226 R207 Metal film: 1M ohms +5%, 50 VDCW 1/16W.
€236 Electrolytic: 47 mF £20% : ca72 Ceramic: 2 pF £0.25 pF 50 VDCW, temp coef 0430 v R208 Metal film: 2.2k ohms 5%, 50 VDCW 1/16W,
C240 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. PPM. CD203 Zener: 3.6 V; sim to HITACHI HZK3B. R209 Metal film: 100 ohms +5% '50 VDCW 1/16W.
C241 &Jesr:?:ﬁAZ)Z pF £5% 50 VDCW, temp coef 0+30 PPM. C2d73 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. CD204 flsllggrzléfast recovery (2 diodes in series); sim to TOSHIBA R210 Metal film: 470k ohms +5%, 50 VDCW 1/16W,

an N T
C241 Ceramic: 18 pF +5% 50 VDCW, temp coef 0+30 C274 CD205 Silicon: fast recovery (2 diodes with anode Common); sim Egi; mg::: :::2 iggt 2222 fgz//” gg xggw iﬁgx
PPM.(Used in B) c275 Ceramic: 18 pF £5% 50 VDCW, temp coef -750£120 to TOSHIBA 1SS181. R213 Metal film: 100K oh ;50/" ' 50 VDCW 1/16W.
c241 Ceramic: 10 pF +0.5 pF 50 VDCW, temp coef 0+30 PPM (Used in A). CD240 Silicon: Variable Capacitance Diode; sim to TOSHIBA 214 Me al f!lm: 330 r‘z m'ergo/ ”‘200 VDOW 1AW,
PPM (Used in C). c275 Ceramic: 12 pF £5% 50 VDCW, temp coef -750+120 and 1sv22s. etal film: 330 ohms £5%, :
c242 Ceramic: 4 pF £0.25 pF 50 VDCW, temp coef -750+120 PPM (Used in A, B). CD241 R215 Metal film: 10k ahms 5% 100 VDCW 1/10W.
PPM (Used in A). 277 Ceramic: 5 pF £0.25 pF 50 VDCW, temp coef 0+30 CD243 Silicon: Epitaxial Planer Diode; sim to ROHM 1SS318. R216 Metal film: 56k ohms £5%, 50 VDCW 1/16W.
c242 Ceramic: 7 pF £0.5 pF 50 VDCW, temp coef -750£120 PPM. thru R217 Metal film: 15k ohms +5%, 50 VDCW 1/16W.
PPM (Used in B). c278 Ceramic: 8 pF £0.25 pF 50 VDCW, temp coef 0+30 CD248 - _ o _ R218 Metal film: 6.8k ohms 5%, 50 VDCW L/16W.
C243 Ceramic: 18 pF +10% 50 VDCW, temp coef 0+30 PPM PPM (Used in A). CD271 Silicon: fast recovery (2 diodes in series); sim to R219 Metal film: 15 ohms +5%, 50 VDCW 1/16W.
(Usedin A, B). c278 Ceramic: 6 pF 0.5 pF 50 VDCW, temp coef 030 PPM PANASONIC MALS3A. o R220 Metal film: 10k ohms £5%, 50 VDCW 1/16W.
Cc243 Ceramic: 22 pF +10% 50 VDCW, temp coef 0+30 PPM (Used in B). CD272 Silicon: Variable Capacitance Diode; sim to HITACHI thru
(Used in C). c218 Ceramic: 7 pF £0.2 pF 50 VDCW, temp coef 030 PPM Hvu202. ) o R224 .
C244 Ceramic: 7 pF +0.25 pF 50 VDCW, temp coef 030 (Used in C). CD273 Silicon: Variable Capacitance Diode; sim to HITACHI R225 Metal film: 180 ohms +5%, 100 VDCW.1/10W.
PPM. c279 Ceramic: 3 pF +0.25 pF 50 VDCW, temp coef 0+30 thru HVU351. R226 Metal film: 33 ohms +5%, 50 VDCW 1/16W.
c245 Ceramic: 8 pF +0.25 pF 50 VDCW, temp coef 0+30 PPM. CD276 . o ) ) R227 Metal film: 180 ohms +5%, 100 VDCW 1/10W.
PPM (Used in A). c280 Ceramic: 15 pF +5% 50 VDCW, temp coef 0:30 PPM CD277 Silicon: Epitaxial Planer Diode; sim to ROHM 1SS318. R228 Metal film: 220k ohms +5%, 50 VDCW 1/16W.
C245 Ceramic: 7 pF 0.5 pF 50 VDCW, temp coef 0+30 PPM (Used in A). thru R229 Metal film: 100k ohms +5%, 50 VDCW 1/16W.
(Used in B). c280 Ceramic: 12 pF #5% 50 VDCW, temp coef 0:30 PPM CD282 . - R230 Metal film: 120k ohms 5%, 50 VDCW 1/16W (Used in A).
C245 Ceramic: 6 pF £0.5 pF 50 VDCW, temp coef 030 PPM (Used in B, C). CD283 Silicon: (Schottky Barrier); sim to HITACHI HSU88. R230 Metal film: 100k ohms #5%, 50 VDCW 1/16W (Used in B,
(Usedin C). c281 Ceramic: 18 pF +5% 50 VDCW, temp coef 0+30 PPM - FILTERS - C).
C247 Ceramic: 1000 pF £10% 50 VDCW, temp coef +15%. (Used in A). FL201 RF Filter: BPF 320-358 MHz (Used in A). R231 Metal film: 22k ohms +5%, 50 VDCW 1/16W.
and c281 Ceramic: 12 pF +5% 50 VDCW, temp coef 0+30 PPM and R232 Metal film: 1.5k ohms 5%, 50 VDCW 1/16W.
C248 . (Used in B, C). FL202 o ) R233 Metal film: 22k ohms %5%, 50 VDCW 1/16W.
€249 Ceramic: 7 pF £0.25 pF 50 VDCW, temp coef 0+30 c282 Ceramic: 1 pF #0.25 pF 50 VDCW, temp coef 0+30 FL201 RF Filter: BPF 357-388 MHz (Used in B). R234 Metal film: 100k ohms 5%, 50 VDCW 1/16W.
PPM (Used in A, C) PPM. 2[‘; 02 R235 Metal film: 10k ohms #5%, 50 VDCW 1/16W.
C249 Ceram]c: 6 pF £0.5 pF 50 VDCW, temp coef 0£30 PPM C283 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. o ) and
(Used in B). c284 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. F'—gm RF Filter: BPF 387-430 MHz (Used in C). R236
€250 Ceramic: 5 pF +0.25 pF 50 VDCW, temp coef 0+30 c285 Ceramic: 7 pF £0.5 pF 50 VDCW, temp coef 0+30 PPM. e R237 Metal film: 4.7k ohms +5%, 50 VDCW 1/16W.
PPM (Used in A). C286 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. . R238 Metal film: 5.6k ohms +5%, 50 VDCW 1/16W.
€250 Ceramic: 4 pF 0.25 pF 50 VDCW, temp coef 0+30 and FL204 EMI Filter R240 Metal film: 2.2k ohms +5%, 50 VDCW 1/16W.
TN = YA | (O A (ue——— INTEGRATED CIRCUITS ---rnermrmemmemeemenoenen e =7 :
PPM (Usedin B). c281 . 1C201 Synthesizer: CMOS serial input; sim to MOTOROLA R241 Metal film: 6.8k ohms £5%, 100 VDCW 1/10W.
C288 Ceramic: 1000 pF +10% 50 VDCW, temp coef +15%. MC145159FN ' R242 Metal film: 2.2k ohms +5%, 100 VDCW 1/10W.
ic: + + ' ilm:
C289 ggﬁ?ﬂjcégdpirf ;()).25 pF 50 VDCW, temp coef 0+30 1C202 Linear: Dual OP Amp; sim to MITSUBISHI M5223FP. R244 Metal f!lm: 150k ohms 150%, 100 VDCW 1/10W.
: IC203 Linear: Dual OP Amp; sim to NEW JRC NJM3404AM. R245 Metal film: 5.6k ohms £5%, 100 VDCW 1/10W.

*COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
R246 Metal film: 1.5k ohms +5%, 100 VDCW 1/10W. R2401 Metal film: 150 ohms 5%, 50 VDCW 1/16W (Used in A).
R247 Metal film: 150 ohms %5%, 50 VDCW 1/16W. R2401 Metal film: 100 ohms 5%, 50 VDCW 1/16W (Used in B).
R248 Metal film: 5.6k ohms +5%, 50 VDCW 1/16W. R2401 Metal film: 470 ohms +5%, 50 VDCW 1/16W (Used in C).
R249 Metal film: 1.5k ohms +5%, 50 VDCW 1/16W. R2402 Metal film: 270 ohms 5%, 50 VDCW 1/16W.
R250 Metal film: 150 ohms 5%, 50 VDCW 1/16W. R2403 Metal film: 18 ohms 5%, 50 VDCW 1/16W.
R251 Metal film: 180 ohms +5%, 50 VDCW 1/16W (Used in A). R2404 Metal film: 270 ohms +5%, 50 VDCW 1/16W.
R251 Metal film: 270 ohms +5%, 50 VDCW 1/16W (Used in B,,C). RV201 Variable: 20k ohms +25% 1/10W.
R252 Metal film: 33 ohms #5%, 50 VDCW 1/16W (Used in A). TERMINAL
R252 Metal film: 18 ohms +5%, 50 VDCW 1/16W (Used in B, C). TP202 Test terminal
R253 Metal film: 180 ohms 5%, 50 VDCW 1/16W (Used inA). | | | | el 1N oy o)1 —
R253 Metal film: 270 ohms +5%, 50 VDCW 1/16W (Used in B, C). TR202 Silicon, PNP: sim to NEC 2SB624.
R254 Metal film: 5.6k ohms +5%, 50 VDCW 1/16W. and
R255 Metal film: 1.5k ohms +5%, 50 VDCW 1/16W. TR202
R256 Metal film: 150 ohms 5%, 50 VDCW 1/16W. TR203 Silicon, NPN: sim to PANASONIC XP1211.
R257 Metal film: 270 ohms 5%, 50 VDCW 1/16W. TR204 Silicon, NPN: sim to NEC 2SD596.
R258 Metal film: 18 ohms +5%, 50 VDCW 1/16W. TR230 Silicon, NPN: sim to NEC 2SD596.
R259 Metal film: 270 ohms 5%, 50 VDCW 1/16W. TR241 Silicon, NPN: sim to NEC 2SC3356.
R260 Metal film: 68 ohms 5%, 50 VDCW 1/16W. and
R261 Metal film: 220 ohms +5%, 50 VDCW 1/16W. TR242 N )
R262 Metal film: 68 ohms +5%, 100 VDCW 1/10W. TR243 Silicon, NPN: sim to PANASONIC UN5216.
and TR244 Silicon, NPN: sim to NEC 2SC3356.
R263 and
R264 Metal film: 68 ohms 5%, 50 VDCW 1/16W. TR245 N )
R270 Metal film: 100k ohms 5%, 100 VDCW 1/10W. TR271 Silicon, NPN: sim to HITACHI 2SC4591.
R271 Metal film: 33k ohms +5%, 100 VDCW 1/10W. TR272 Silicon, NPN: sim to NEC 2SC3356.
R272 Metal film: 22k ohms 5%, 100 VDCW 1/10W. TR273 Silicon, NPN: sim to PANASONIC XP1216.
R273 Metal film: 12k ohms +5%, 100 VDCW 1/10W. TR274 Silicon, NPN: sim to NEC 2SC3356.
R274 Metal film: 82k ohms 5%, 100 VDCW 1/10W (Used in A). TR2301 Silicon, NPN: sim to PANASONIC XP1216.
R274 Metal film: 100k ohms 5%, 100 VDCW 1/10W (Used in B). tTthuzs 03
R274 Metal film: 120k ohms 5%, 100 VDCW 1/10W (Used inC).| | ™~ CRYSTAL wememmeemmeemeemeeemeeemeeemeeee
R275 Metal film: 6.8k ohms £5%, 100 VDCW 1/10W. XU201 Reference Oscillator unit: 12.8MHz 1.5PPM
R276 Metal film: 2.2k ohms +5%, 100 VDCW 1/10W. e : :
R278 Metal film: 150 ohms 5%, 50 VDCW 1/16W.
R279 Metal film: 5.6k ohms +5%, 50 VDCW 1/16W.
R280 Metal film: 1.5k ohms +5%, 50 VDCW 1/16W.
R281 Metal film: 150 ohms 5%, 50 VDCW 1/16W.
R282 Metal film: 10k ohms +5%, 50 VDCW 1/16W.
R283 Metal film: 56k ohms +5%, 50 VDCW 1/16W.
R284 Metal film: 150 ohms 5%, 50 VDCW 1/16W.
R285 Metal film: 150 ohms +5%, 50 VDCW 1/16W (Used in A).
R285 Metal film: 120 ohms 5%, 50 VDCW 1/16W (Used in B, C). RECEIVER/EXCITER SECTION
R286 Metal film: 39 ohms +5%, 50 VDCW 1/16W (Used in A). CMN-354DA (403-440 MHz)
R286 Meta: :i:m: 56 OhrTS +5%, 50 VDCW 1/1/6W (L(Jseddin B,():). CMN-354DB (440-470 MHz)
R287 Metal film: 150 ohms +5%, 50 VDCW 1/10W (Used in A).
R287 Metal film: 120 ohms 5%, 50 VDCW 1/16W (Used in B, C). CMN-354DC (470-512 MHz)
R288 Metal film: 100k ohms +5%, 50 VDCW 1/16W.
g‘;‘gs SYMBOL PART NO. DESCRIPTION
R294 Metal film: 10k ohms +5%, 50 VDCW 1/16W. C151 NOTE: Parts listed | Ceramic: 5 pF +0.25 pF 50 VDCW temp coef 060 PPM.
R2001 Metal film: 22k ohms +5%, 50 VDCW 1/16W. and are for reference
R2002 Metal film: 820k ohms 5%, 50 VDCW 1/16W (Used in A, C152 only. Refer to
B). C153 Service Section Ceramic: 1000 pF +10% 50 VDCW temp coef +15%.
R2002 Metal film: 270k ohms 5%, 50 VDCW 1/16W (Used in C). C154 for serviceable Ceramic: 10 pF £0.5 pF 50 VDCW temp coef 0+60 PPM.
R2003 Metal film: 180k ohms +5%, 50 VDCW 1/16W (Used in A). C156 parts. Ceramic: 100 pF +5% 50 VDCW temp coef 0+60 PPM.
R2003 Metal film: 270k ohms +5%, 50 VDCW 1/16W (Used in B). C157 Ceramic: 1000 pF +10% 50 VDCW temp coef +15%.
R2003 Metal film: 100k ohms +5%, 50 VDCW 1/16W (Used in C). thru
R2004 Metal film: 120 ohms 5%, 50 VDCW 1/16W (Used in A, B). C159 )
R2004 Metal film: 27k ohms +5%, 50 VDCW 1/16W (Used in C). €161 Ceramic: 4 pF +0.25 pF 50 VDCW temp coef 0+60 PPM.
R2005 Metal film: 22k ohms 5%, 50 VDCW 1/16W. C162 Ceramic: 100 pF +5% 50 VDCW temp coef 0+60 PPM.
R2008 Metal film: 330 ohms +5%, 50 VDCW 1/16W. C163 Ceramic: 1000 pF +10% 50 VDCW temp coef +15%.
R2011 Metal film: 1M ohms 5%, 50 VDCW 1/16W. g‘é "
Eggg mztz: I::g igg: &l?;g:@hln?g ;/Elce\(\’ml/low' c165 Ceramic: 0.1 UF +10% 25 VDCW temp coef £15%.
R2301 Metal film: 1k ohms 5%, 200 VDCW 1/8W. and
and C166
R2302 C169 Tantalum: 22uF 20% 16 VDCW.
R2303 Metal film: 4.7k ohms 5%, 100 VDCW 1/10W. C172 Tantalum: 4.74F 20% 16 VDCW.
R2304 Metal film: 1k ohms +5%, 200 VDCW 1/8W. C401 Ceramic: 8 pF +0.5 pF 50 VDCW temp coef 0+60 PPM
and (Used in A)
R2305 C401 Ceramic: 7 pF 0.5 pF 50 VDCW temp coef 060 PPM
R2306 Metal film: 4.7k ohms +5%, 100 VDCW 1/10W. (Usedin B, C)
R2307 Metal film: 1k ohms +5%, 200 VDCW 1/8W. C402 Ceramic: 6 pF 0.5 pF 50 VDCW temp coef 060 PPM
and (Used in A)
R2308 C402 Ceramic: 5 pF +0.25 pF 50 VDCW temp coef 060 PPM
R2309 Metal film: 4.7k ohms £5%, 100 VDCW.1/10W. (Usedin B, C)
C403 Ceramic: 8 pF +0.5 pF 50 VDCW temp coef 0+60 PPM
(Usedin A, C)
R2310 Metal film: 15k ohms +5%. 50 VDCW 1/16W. C403 Ceramic: 7 pF 0.5 pF 50 VDCW temp coef 060 PPM
thru ’ (Used in B)
R2312 C404 Ceramic: 7 pF 0.5 pF 50 VDCW temp coef 0+60 PPM
R2313 Metal film: 39k ohms +5%, 50 VDCW 1/16W. (Usedin A, C)
thru C404 Ceramic: 6 pF 0.5 pF 50 VDCW temp coef 060 PPM
R2315 (Used in B)

*COMPONENTS, ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
C405 Ceramic: 10 pF +0.5 pF 50 VDCW temp coef 0+60 PPM C438 Ceramic: 1.5 pF +0.25 pF 50 VDCW temp coef 0+30
(Used in A) and PPM (Used in A)
C405 Ceramic: 9 pF +0.5 pF 50 VDCW temp coef 0+60 PPM C439
(Usedin B, C) C438 Ceramic: 1 pF +0.25 pF 50 VDCW temp coef 0+30 PPM
C406 Ceramic: 75 pF +5% 50 VDCW temp coef 0£60 PPM (Used in B, C)
(Usedin A) C439 Ceramic: 2 pF +0.25 pF 50 VDCW temp coef 0+30
C406 Ceramic: 56 pF +5% 50 VDCW temp coef 0+60 PPM PPM (Used in B)
(Used in B) C439 Ceramic: 1 pF +0.25 pF 50 VDCW temp coef 0+30 PPM
C406 Ceramic: 39 pF +5% 50 VDCW temp coef 060 PPM (Usedin C)
(Used in C) C440 Ceramic: 6 pF 0.5 pF 50 VDCW temp coef 0+60 PPM
C407 Ceramic: 15 pF +5% 50 VDCW temp coef 0+60 PPM (Usedin A)
(Usedin A) C440 Ceramic: 4 pF +0.25 pF 50 VDCW temp coef 0+60
c407 Ceramic: 13 pF +5% 50 VDCW temp coef 0+60 PPM PPM (Used in B)
(Used in B) C440 Ceramic: 2 pF +0.25 pF 50 VDCW temp coef 0+250
C407 Ceramic: 8 pF 0.5 pF 50 VDCW temp coef 0+60 PPM PPM (Used in C)
(Used in C) C441 Ceramic: 1 pF +0.25 pF 50 VDCW temp coef 0+250
C408 Ceramic: 9 pF 0.5 pF 50 VDCW temp coef 0+60 PPM PPM
(Usedin A) C443 Ceramic: 3 pF +0.25 pF 50 VDCW temp coef 0+120
c408 Ceramic: 8 pF 0.5 pF 50 VDCW temp coef 0+60 PPM PPM (Used in A)
(Used in B) C443 Ceramic: 1 pF +0.25 pF 50 VDCW temp coef 0+250
c408 Ceramic: 5 pF +0.25 pF 50 VDCW temp coef 0+60 PPM PPM (Used in B)
(Used in C) C443 Ceramic: 0.75 pF +0.25 pF 50 VDCW temp coef 0+250
C409 Ceramic: 18 pF +5% 50 VDCW temp coef 0+60 PPM PPM (Used in C)
(Used in A, B) C444 Ceramic: 1.5 pF +0.25 pF 50 VDCW temp coef 0+250
C409 Ceramic: 12 pF +5% 50 VDCW. temp coef 0+60 PPM PPM (Used in B, C)
(Used in C) C4a45 Ceramic: 100 pF +5%. 50 VDCW temp coef 060 PPM.
C411 Ceramic: 5 pF +0.25 pF 50 VDCW temp coef 0+60 PPM C446 Ceramic: 1.5 pF +0.25 pF 50 VDCW temp coef 0+250
and (Usedin A, B) PPM (Used in A, C)
C412 C446 Ceramic: 1 pF +0.25 pF 50 VDCW temp coef 0+250
C411 Ceramic: 4 pF +0.25 pF 50 VDCW temp coef 0+60 PPM PPM (Used in B)
and (Used in C) C447 Ceramic: 0.75 pF +0.25 pF 50 VDCW temp coef 0+250
ca12 PPM (Used in A, B)
C413 Ceramic: 100 pF +5% 50 VDCW temp coef 0+60 PPM. C448 Ceramic: 100 pF +5%. 50 VDCW temp coef 0+60 PPM.
C414 Ceramic: 330 pF +5% 50 VDCW temp coef 0+60 PPM. thru
C415 Ceramic: 100 pF 5% 50 VDCW temp coef 0+60 PPM. C456
C416 Ceramic: 4 pF £0.25 pF 50 VDCW temp coef 0+60 PPM C459 Ceramic: 100 pF +5%. 50 VDCW temp coef 0+60 PPM.
(Used in A) C4a61 Ceramic: 100 pF +5%. 50 VDCW temp coef 060 PPM.
C416 Ceramic: 3 pF +0.25 pF 50 VDCW temp coef 0+120 C462 Ceramic: 1000 pF +10% 50 VDCW temp coef +15%.
PPM (Used in B) C463 Ceramic: 100 pF +5%. 50 VDCW temp coef 0+60 PPM.
C416 Ceramic: 2 pF +0.25 pF 50 VDCW temp coef 0+250 C465 Ceramic: 330 pF 5% 50 VDCW temp coef 0+60 PPM.
PPM (Used in C) C467 Ceramic: 4 pF +0.25 pF 50 VDCW temp coef 0+60
C417 Ceramic: 100 pF +5%. 50 VDCW temp coef 0+60 PPM. PPM.
C418 Ceramic: 5 pF +0.25 pF 50 VDCW temp coef 0+60 C468 Ceramic: 100 pF +5% 50 VDCW temp coef 0+60 PPM.
PPM. C470 Ceramic: 330 pF +5% 50 VDCW temp coef 0+60 PPM.
C419 Ceramic: 330 pF +5%. 50 VDCW temp coef 0+60 PPM. C472 Ceramic: 330 pF +5% 50 VDCW temp coef 0+60 PPM.
C420 Ceramic: 1000 pF +10%. 50 VDCW temp coef +15%. C473 Ceramic: 10 pF +0.5 pF 50 VDCW temp coef 060
C421 Ceramic: 100 pF +5%. 50 VDCW temp coef 0+60 PPM. PPM.
Cc423 Ceramic: 330 pF +5%. 50 VDCW temp coef 0+60 PPM. C474 Ceramic: 100 pF +5% 50 VDCW temp coef 0+60 PPM.
and C475 Ceramic: 3 pF +0.25 pF 50 VDCW temp coef 0£120
C424 and PPM.
C425 Ceramic: 100 pF +5%. 50 VDCW temp coef 0+60 PPM. C476
C426 Ceramic: 1000 pF +10%. 50 VDCW temp coef +15%. Cc477 Ceramic: 5 pF +0.25 pF 50 VDCW temp coef 0+60 PPM.|
C427 Ceramic: 100 pF +5%. 50 VDCW temp coef 0+60 PPM. C478 Ceramic: 330 pF +5% 50 VDCW temp coef 0+60 PPM.
and C479 Ceramic: 1000 pF +10% 50 VDCW temp coef +15%.
Cc428 C480 Ceramic: 0.1pF £10% 25 VDCW temp coef +15%.
C430 Ceramic: 1 pF +0.25 pF 50 VDCW temp coef 0+250 c481 Tantalum: 22uF +20% 16 VDCW.
PPM (Used in A) c482 Ceramic: 0.1uF +10% 25 VDCW temp coef +15%.
C430 Ceramic: 0.5 pF £0.25 pF 50 VDCW temp coef 0+250 c483 Ceramic: 1000 pF +10% 50 VDCW temp coef +15%.
PPM (Used in B) thru
C430 Ceramic: 0.75 pF +0.25 pF 50 VDCW temp coef 0+250 C486
PPM (Used in C) 487 Ceramic: 1000 pF £10% 50 VDCW temp coef +15%.
C431 Ceramic: 0.75 pF +0.25 pF 50 VDCW temp coef 0+250 c488 Tantalum: 22uF +20% 16 VDCW.
PPM (Used in A, B) Cv431 Variable: 6 pF max.
C431 Ceramic: 0.5 pF +0.25 pF 50 VDCW temp coef 0+250 and
PPM (Used in C) CV432
C432 Ceramic: 2 pF £0.25 pF 50 VDCW temp coef 0+250 DIODES
PPM (Used in A) CD151 Silicon: fast recovery sim to TOSHIBA 1SS352.
Cas2 Ceramic: 1.5 pF £0.25 pF 50 VDCW temp coef 0+250 CD152 Silicon: fast recovery (2 diodes in cathode ); sim to
PPM (Used in B) TOSHIBA 1SS184.
- CD411 Silicon: (Schottky Barrier): sim to MITSUBISHI MI809.
€433 Ceramic: 0.5 pF +0.25 pF 50 VDCW temp coef 0+250 CD431 Silicon: Epitaxia Planar Diode ; sim to HITACHI
PPM (Used in A)
. thru HSU277.
C433 Ceramic: 0.75 pF +0.25 pF 50 VDCW temp coef 0250 CD434
PPM(UsedinB) e [N =g T =T —
C433 Ceramic: 2 pF +0.25 pF 50 VDCW temp coef 0+250 FL481 EMI Filter: 1000 pF.
PPM (UsedinC) - HYBRID CIRCUITS —
C434 Ceram!c: 100 pF +5%. 50 VDCW temp coef 0+60 PPM. HC441 Double Balanced Mixer.
C436 ggﬁmm. 1pF £0.25 pF 50 VDCW temp coefOx250 | | | | . INTEGRATED CIRCUITS —-eeemmemeememmemee
c437 Ceramic: 6 pF £0.5 pF 50 VDCW temp coef 0460 PPM IC151 RF wide-band ampifier :sim to NEC UPC1678G.
- 1C152 Linear: Positive Voltage Regulator; sim to NJRC
(Usedin A) NIM78LOGUA
C437 Ceramic: 4 pF +0.25 pF 50 VDCW temp coef 060 . K el e
. 1C481 Linear: Positive Voltage Regulator; sim to NEC
PPM (Used in B) UPC2409HF
C437 Ceramic: 2 pF +0.25 pF 50 VDCW temp coef 0+250 ’

PPM (Used in C)

(Continued)
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PARTS LIST

COMPONENT IDENTIFICATION CHART

COMPONENT IDENTIFICATION CHART

LBI-39163
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
------------------------ CONNECTORS ---nermsmmrmemememeneas R470 Metal film: 5.6 ohms 5% 100 VDCW.1/16W.
J151 Connector: RF. R471 Metal film: 270 ohms +5% 100 VDCW.1/16W.
J401 Connector: RF. and
J501 Connector: 30 Pins. R472
COILS R473 Metal film: 18 ohms +5% 100 VDCW.1/16W.
L151 Coil: RF 19 nh +10%. R474 Metal film: 270 ohms +5% 100 VDCW.1/16W.
L152 Coil: RF 0.1 ph +10%. R475 Metal film: 18 ohms +5% 100 VDCW.1/16W.
L154 Coil: RF 0.22 ph +10%. R476 Metal film: 270 ohms +5% 100 VDCW.1/16W.
L155 Coil: RE 33 nh +10%. R477 Metal film: 47 ohms +5% 100 VDCW.1/10W.
L156 Coil: RF 10 nh +10%. and
L157 Coil: RF 0.22 pth +10%. R478 ] )
L401 Coil: RF . (Used in A) R480 Metal film: 15K ohms +5% 100 VDCW.1/16W (Used in
L401 Coil: RF . (Used in B, C) A _
L402 Coil: RF . (Used in A, C) R480 lé/l)etal film: 33K ohms +5% 100 VDCW.1/16W (Used in
'[285 gg:: ﬁi : Eﬂzzg :: iz)c) R480 Metal i 1K ohims +59% 100 VOCW.L/16W (Used in C)
L403 Coil: RE . (Used in B.) R481 k/l)etal film: 2.2K ohms +5% 100 VDCW.1/16W (Used in
L404 Coil: RF . (Used in A.) _ .
L404 Coil: RF . (Used in B, C) R482 I\B/I)etal film: 2.2K ohms +5% 100 VDCW.1/16W (Used in
L4l Coil: RF RA483 Metal film: 2.2K ohms £5% 100 VDCW.1/16W (Used in
L412 Coil: RF 22 nh +10%. o
L414 Coil: RF 22 nh £10%. R484 Metal film: 2.2K ohms +5% 100 VDCW.1/16W (Used in
1431 Coil: RF.
3222 R485 Metal film: 2.2K ohms +5% 100 VDCW.1/16W (Used in
! B)
L462 Coil: RF 22 nh £10%. R486 Metal film: 2.2K ohms 5% 100 VDCW.1/16W (Used in
L464 Coil: RF 39 nh +10%. )
L465 Coil: RF 10 nh +10%. R487 Metal film: 22 ohms +5% 100 VDCW.1/16W .
L481 Coil: RF 39 ph +15%. R488 Metal film: 1K ohms +5% 100 VDCW.1/16W .
---------------------------- RESISTORS --r-rmememmmmmrmemennenens thru
R151 Metal film: 10 ohms #5% 100 VDCW.1/16W. R490
R152 Metal film: 220 ohms ++5% 100 VDCW.1/16W. | || | | e TRANSISTORS ------mmmmmmmmmmmmmmmeeee
R153 Metal film: 1.5K ohms 5% 100 VDCW.1/16W. TR151 Silicon, NPN; sim to MOTOROLA MRF559.
R154 Metal film: 2.2 ohms +£10% 100 VDCW.1/2W. TR152 silicon, PNP; sim to NEC 2SB624.
R155 Metal film: 220 ohms ++5% 100 VDCW.1/16W. TR411 Silicon, NPN; sim to NEC 2SC3357.
R156 Metal film: 100 ohms 5% 100 VDCW.1/10W. and
R157 Metal film: 3.3K ohms *+5% 100 VDCW.1/16W. TR412
R158 Metal film: 1k ohms ++5% 100 VDCW.1/10W. TR413 Silicon, PNP; sim to PANASONIC XN6401.
R159 Metal film: 100 ohms *+5% 100 VDCW.1/16W. TR431 Silicon, PNP; sim to PANASONIC XN6401.
R411 Metal film: 5.6K ohms *+5% 100 VDCW.1/16W. and
R412 Metal film: 1.2K ohms #+5% 100 VDCW.1/16W. TR432
R413 Metal film: 10 ohms #+5% 100 VDCW.1/16W. TRé‘Gl Silicon, NPN; sim to NEC 2SC3357.
an
ETM TR462
R415 Metal film: 22 ohms #£5% 100 VDCW.1/16W.
R416 Metal film: 10 ohms +5% 100 VDCW.1/16W.
R417 Metal film: 1.2K ohms 5% 100 VDCW.1/16W.
R418 Metal film: 5.6K ohms *+5% 100 VDCW.1/16W.
R420 Metal film: 10 ohms +5% 100 VDCW.1/16W.
R421 Metal film: 100 ohms 5% 100 VDCW.1/16W.
R422 Metal film: 3.3K ohms *+5% 100 VDCW.1/16W.
R423 Metal film: 8.2K ohms *+5% 100 VDCW.1/16W.
R424 Metal film: 10 ohms #5% 100 VDCW.1/16W.
R425 Metal film: 2.2K ohms *+5% 100 VDCW.1/16W.
R426 Metal film: 470 ohms *+5% 100 VDCW.1/16W.
R431 Metal film: 10K ohms *£5% 100 VDCW.1/16W.
thru
R434
R435 Metal film: 18 ohms ++5% 100 VDCW.1/16W.
R436 Metal film: 270 ohms *+5% 100 VDCW.1/16W.
and
R437
R438 Metal film: 0 ohms.
R445 Metal film: 100K ohms 5% 100 VDCW.1/16W.
thru
R447
R448 Metal film: 10K ohms #£5% 100 VDCW.1/16W.
and
R449
R450 Metal film: 100K ohms 5% 100 VDCW.1/16W.
thru
R452
R453 Metal film: 10K ohms 5% 100 VDCW.1/16W.
and
R454
R461 Metal film: 5.6K ohms 5% 100 VDCW.1/16W.
R462 Metal film: 1K ohms 5% 100 VDCW.1/16W.
R464 Metal film: 10 ohms 5% 100 VDCW.1/16W.
R465 Metal film: 47 ohms 5% 100 VDCW.1/10W.
R466 Metal film: 5.6K ohms 5% 100 VDCW.1/16W.
R467 Metal film: 1K ohms 5% 100 VDCW.1/16W.
R469 Metal film: 47 ohms *5% 100 VDCW.1/10W.

(DD00-CMN-354 2/2)

(DD00-CMN-354-1 2/2)

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
C245 8pF 7pF 6pF C404 7pF 6pF 7pF
C249 TpF 6pF TpF C405 10pF 9pF 9pF
C250 5pF 4pF 6pF C406 75pF 56pF 39pF
C254 12pF 10pF 8pF C407 15pF 13pF 8pF
C255 12pF 10pF 10pF C408 9pF 8pF 5pF
C259 10pF 10pF 1000pF C409 18pF 18pF 12pF
C260 7pF (UJ) 6pF 6pF (UJ) c411 5pF 5pF 4pF
C261 27pF 22pF 22pF C412 5pF 5pF 4pF
C262 33pF 27pF 27pF C416 4pF 3pF 2pF
C275 18pF (UJ) 12pF (UJ) 12pF (UJ) C430 1pF 0.5pF 0.75pF
Cc278 8pF 6pF 7pF C431 0.75pF 0.75pF 0.5pF
Cc279 3pF 3pF 3pF C432 2pF 1.5pF ----
C280 15pF 12pF 12pF C433 0.5pF 0.75pF
c281 18pF 12pF 12pF C437 6pF 4pF 2pF
C289 7pF 6pF 5pF C438 1.5pF 1pF 1pF
C290 4pF 3pF 3pF C439 1.5pF 2pF 1pF
c291 8pF 7pF 6pF C440 6pF 4pF 2pF
C2410 8pF (UJ) C443 3pF 1pF 0.75pF
C2411 5pF C444 1.5pF 1.5pF
L242 28 nH 20 nH 20 nH C446 1.5pF 1pF 1.5pF
R230 8.2I0 0Q 8.2kQ L401 2.0H, 3T 1.8H, 3T 1.8H, 3T
R251 18@ 270Q 270Q L402 2.0H, 4T 1.8H, 4T 2.0H, 4T
R252 3 18Q 18Q L403 2.0H, 5T 1.8H, 5T 2.0H, 5T
R253 18@ 270Q 270Q L404 2.0H, 4T 1.8H, 4T 2.0H, 4T
R274 82i0Q 100kQ 120kQ R480 22I0 47kQ 58kQ
R285 15@ 120Q 120Q R481 2.2I0
R286 3D 56Q 56Q R482 2.2I0
R287 15@ 1200 120Q R483 2.2I0
R2002 820K 820kQ 270kQ R484 2.2I0
R2003 180K 270kQ 100kQ R485 2.2kw
R2004 120K 120kQ 68kQ R486 2.2k
R2401 15@ 1000 470Q
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REF 0SC FREQ SYNTHESIZER EQUALIZER ADDER CURRENT BUFFERS LOOP FILTER FREQ CONTROL RX VCO BUFFER DOUBLER BPE
! 1. #R215 o i14 #C265 T
1 iy @ NFAB1RDOC101 IC204A w00y T L2433 geR203 HRAS
STR204 . R2014 Bg MC14066BF #R241 ; 110W)
290596 CD202B ponq3 6.8k
Hzrflalc ?ﬁg; €206 g2 7 #c2410 HC211 i) s
. = #R211 e ] ; ——11 #c“zf cach pe2ez
i
¥u201 8.3¢ o (Mo 100k (W) 1= [ 1L #C260 #C283
NJC3T74C [>T [icz04B P,
DD 1300. M5223Fp #IC2038 Iezod 5 #R242] we251 ‘#1244
+DC NJM3304AM g=kz0 lIC204D 22K [ o 30.22 |
ourl appl17 5 T #321 %\].'201 (1ow)| 1- ,J,_' Coaos | 2T 0
ouT[  #R203 o AAA i p o 1.5k | 150 :
GND[—] 470p 150K 35v_|rav [sr21s” & 1 #Ro0 1000 | (110w | (1100w BUFFER e
TR202 560K 3 poglcz1n 1O I 180 LTV BUFFER BRE
1 HC243
#R2011 258624 /5 '@%3_ 15k |u.u4?n LR
CHARGE[—X #C2028 £ ic209C €212 |
. rd ki 10511 018 | 4coa0  #CD241 4TR243 HC2406
20122 |5 dre i 1000p 1Sv228 UN5216 T to0op cLoua
R220 sle 100k #R206 I5B624 =
BB | 10K o —x F ook 1C204E I HC2905  poang < mRase #C2400
2 PRESCALER FEEDBACK BUFFER #ﬁgl(zal;g C%ﬂﬂ #c244 L #C210 L #C254 L 2 N OuT A8
(W) % ok _T_SV T ! T o - pea = L2 oz L252 i #R257 3HRIS0
SROUT #C216 L #coqz7 #C219 221 #CD243 #CD245~ #CD2A7~ 270 270
1000 ¥ |0.68z # 0.682 ¥ | D68z
X pT 0.0471 T 1000p I u.u4ml It Coa6 0 x1;c024ﬁ st r1;c0243 o553 4 00 RBad
COgRE™> 12 pata 4 0 3 Lo T o 3 zzo- 240
L247 ' 1 L251 '
r1%§1 s FIN A #é:zzu 0.68z 0.68¢ 0.68% #?ggﬁ
m f M CONT
b [ENABLE 1000p #C247 T #C252 #C257 #R251 2
10K S5 HHB9T HIC205 1000p 1000p 1000p 220
#PC1675G 1000
1 HIC205 7 Fio)
Ro28 { RO MC120225LAD (1110W)  {1/10W)
220k HR260
LOCK _DETECT
] LOCK DETECT HC2707 HC270 FREQ CONTROL X VCO BUFFER
AN Lp|?___8-BVLOCKED | KK §5g X vCo iﬁs
2300 155225 [ 2 Toon T 2133 % #R277 4R279 ) O | < #R284
220p I | pE a7k l3 5 1 2705 HC2704 2150
£k H-- #CD205 3 #R272 7 2 1000p 1p
20 15 — 6 #L270 - #C283 | 1t
RR R 5 155181 1 fﬂ‘mw; 0.182 #c2ze wczzz 110W) 1000p #2702 o #C287
: M5233FP CD271 il i+e
680n 3HR232 #R235 a153a  =icH! scozs L #C279 #0282 #R286 Lnzso |
R230 VS5 VSS' : 35VLOCKED 10k 3 HEDIT2 T i} iy l#czrua I#czms
¥ 16 #2725 EFRHVU #CD274 #R276 HC280 12274 5p i
e g % fpd 202 |vcD273 ¢ HYUIS 22k . '018x 25C3356 #R285  #R287
1 1 1 AW ! £ 3
1c201 3 % sy ¥ aes Cv202 8.2V 1.3V
® il o HC273 10 #CD283
MC145159FN IC207B {1110W) Iﬂ]l]l]p P HSUgE < #R278 1.5k 150
MODLEVEL CONTROL | (115}]10“” (110w )
TP202 G20 #R273 i
o001 BAND CONTROL T 12K (1 /10W) L #caze R282
#C227 FRZ301 #CI74 T
FL20MC | 52K Paion 1k 18W 100 10K | = —#TR273
#R2302 HCD2TH  HCD276 1¥P1216
HC208 T #R2003 #R2004 #R2005 —CVEY HVLIES1 - PLas
MC74HC237F #IC209B 2 & 22K #RZS?U'? . 9V REGULATOR 8y REGULATORIFILTER
6 hice yo[is 13 1 10W) ;
1 #TR230
12 4 sosos a7k LARY I i To.ov 250596 g3y .
1K T— 1%-1 _ A LI . rv\ahqa__ﬁziizy
€230 (/8 o) ¢ sl L #L281
0 1000p #C2301
(D #C284 .47
HIC209A 3
MC140560F 4 . .
HEL204D 4. 7K~ — - 11 #R288 .+ C236
11OV | ook #%)Szﬁlx;czgz #C294 irn
T H 18 0 =
#R2310 #RIZ07 4.7k #R280 #CD278 | ¥L276 L277
CWH I 13K 100K is5 | 048e 018z
H#FL204E #R2311
18k
; FFL204F sRo3rz C2302L ==
15k >
HOTE (:2303 L

#IDENTIFIES CHIP COMPOHENTS (EXAMPLE, # R234) WHICH ARE LOCATED OH SOLDER SIDE OF PWE.

ALL RESISTORS ARE 1/16 WATT UHLESS OTHERWASE SPECIFIED.

RESISTOR VALUES IH 0 UNLESS FOLLOWED BY MULTIPLIER K OR M.
CAPACITOR VALUES IH F UHNLESS FOLLOWED BY MULTIPLIER p OR n.
INDUCTANCE WALUES IN H UHLESS FOLLOWED BY MULTIPLIER n OR A.

Synthesizer
(DD00-CMN-354-4 1/2)

10

DC_VOLTAGE READINGS
ALL VOLTAGES ARE TYPICAL. VOLTAGES ARE MEASURED

WITH A 10Meg OHM PER VOLT METER, REFERENCE TO GROUND.

VOLTAGE READINGS ARE TAKEH WITH THE TRAHNSMITTER
UHKEYED / KEYED. EX .45 {UNKEYED) /.65 (KEYED).

30.
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SCHEMATIC DIAGRAM LBI-39163
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ALL RESISTER ARE 1/16 WATT UNLESS OTHERWISE SPECIFIED.

RESISTOR VALUES IN 1 UNLESS FOLLOWED BY MULTIPLIER k OR M.

CAPACITOR VALUES IN F UNLESS FOLLOWED BY MULTIPLIER u, n OR p. . .
INDUCTANCE VALUES IN H UNLESS FOLLOWED BY MULTIPLIER m, v OR n. Receiver/Exciter
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