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DESCRIPTION obtained by using band-pass filters, an 82.2 Miyatal fil-
ter and a 455 kHz ceramic filter.

The ORION[ Synthesizer/Receiver/Exciter board pro- . oo : o
vides, on one printed circuit board, circuits for syathe- The receive circuit, except for the synthesizer circuit
sizer, receiver and transmit exciter. The synthesizer/exciterConSIStS of:
circuit generates transmit frequencies for two ranges, which  « Front End and Mixer
are 806-825 MHz and 851-870 MHz. The synthesizer cir- )
cuit also generates receiver frequencies, 384.4-393.9 MHz. * 82.2 MHz First IF, 455 kHz Second IF and FM
These frequencies are doubled to 768.8-787.8 MHz needed ~ Detector
for first mixer injection by stages Issequent to the RX

VCO » Audio Signal ProcessorASP), includes Squelch

_  « AudioPA
The FM dual-conversion, super-heterodyne receiver is
designed for operation in the 806-825 MHz and 851-870  The receiver RF Front End and First Mixer circuit is on
frequency ranges. Aregulated 9.0 volts is provided to all re-the Receive/Exciter/Synthesizer board. The 82.2 MHz first
ceiver stages except the audio PA IC, which operates frome F\m Detector Audio Signal Processor ASP) and Audio
the switched A+ supply. PA circuits are on the System Control Logic/IF/Audio
The receive circuit hastermediatérrequencieslE’s) board. (Refer to Maintenance Manual LBI-39072).
of 82.2 MHz and 455 kHz. Adjacent channel selectivity is
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CIRCUIT ANALYSIS changing to the transmit or receive mode, an error voltage is
generated and appears at the phase-detector odplt,

OUT, causing th&hasek ock-L oop PLL) to acquire the new
FREQUENCY SYNTHESIZER frequency.

% INJ

= RYINJ

The frequency synthesizer receiv8YNTH CLOCK, The SYNTH ENABLE pulsefrom the microcompute_r en-
SYNTH DATA and control information from the microcom- ables the synthesizer and allows frequency data to be internally
puter and from this generates the transmit and receive RF frfored.
quencies (refer to Figure 1). The synthesizer also provides
frequency-lock status to the microcomputer. Byathesizer Equalizer
consists of synthesizer chip IC201, low and high current buff-
ers, loop filters, transmit and receivéoltage Controlled Os- The equalizer circuit consists of operational amplifier
cillators (VCO’s), feedback amplifier, the dual-modulus |C203-A, resistors R205 and R207 and capacitor C205. This
prescaler and the reference ostdt. The VCO's are locked to circuit receives transmit audio from Loop Modulatiédjust
the reference oscillator by a single direct-divide synthesis l00Rv201. The output of the equalizer is summed with the output
consisting of the feed back buffer, prescaler, synthesizer.  signal from the Phase Detector or by adder operational ampli-
The transmit VCO operates over a frequency range of 403f&r 1C203-B.

MHz to 412.5 MHz and 425.5 MHz to 435.0 MHz. The re-

ceiver VCO operates over a range of 384.5 to 393.9 MHz. DC Offset And High Current Buffers

TX
403.0-412.5MHz | 384.4393.9MHz

851-870MHz | 425.5-435.0MHz | 384.4-393.9MHz

806-825MHz

TRZ71, TR272

TRI4L, TR242
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BUFFER
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BUFFER
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CONTROL
T [N240-Cn243
/Y
SWITCH
Y TR243,TRZT
(D977, (DA78

MODULATOR
fpzT2

FREG
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(D273 -CDZT8
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DPTT
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Reference Oscillator DC offset buffer transistors TR201 and TR202 and diode
CD202-A receive the error voltage from the synthesizer and in-
The reference oscillator consists of a 1.5 PPM Temperatutgease the level of this error voltage by 1.8 Vdc. This extends
Compensated X(crystal) Oscillator (TCXO). The standard refthe operating range of the high-current buffers. When the PLL
erence oscillator frequency is 12.8 MHz. is off-frequency due to a channel change or frequency drift, the
The TCXO is enclosed in an RF shielded can. Access to tf&ro" voltfage from the synth_esiz(@rP_D) rises or falls, turning
oscillator trimmer is made tthugh the hole in the top of the TR201 either on or off._Thls transistor (TR201) controls_ the
can. The TCXO is compensated by an internal temperaturlC Offset buffer transistor TR202. Resistor R124, diode
compensated circuit for both low and high temperatures. WithfP202-A and transistor TR202 complete a high-current rapid
no additional compensation, the oscillators will provide 1.5harge or discharge path for capacitors C210-C212. As the er-

PPM stability from -30-degrees Centigrade to +60-degred®' voltage decreases, TR201, TR202 and CD202-A turn on,
Centigrade. completing a discharge path for C210 to C212. When the error

voltage goes positive, TR201, TR202 and CD212 are turned
off allowing C210 - C212 to charge through R214.

Fh | FRERQ RK VCO

BILATERAL
SWITCH
10204
LOOP
FILTER
RZ16-R218
£210-C21

FEEDBACK
BUFFER
1C206

TP20l
CONTROL VOLTAGE
MONITOR

CURRENT
BUFFER
TR201, TR202

chang
1 0-127

1 2048

10205

NTX: 503-515 OR 531-543
A
R

NRY : 480-4%2
17128, 1/129

|| PRESCALER

Synthesizer

ADDER
[C203-8

) ) When a channel is changed in receive and when changing
_ Synthesizer IC201 contains a programmable reference ogym transmit to receive, bilateral switches 1C204-C, E, B and T
cillator divider ¢R), phase detector and programmable VCOp are turned on for 4 milliseconds. When changing from re-

dividers ¢N, ~A). The reference frequency, 12.8 MHz, from cejye to transmit, IC204-C, E, B and D are turned on for 10
the reference oscillator, is divided by a fixed integer number tgyijiseconds.

obtain a 6.25 kHz or a 5 kHz channel reference for the synthe-

sizer. This divide value can be changed by PROM program- .

ming. The internal phase detector compares the output of ?IL&Q‘M

reference divider with the output of the interNglA counter. ] ) )

The N’ A counter receives as an input the VCO frequency d|_ The |00p-fl|ter consists of reS|St0rS R216 through R218 and
vided by the dual-modulus prescaler amdgpammed by the ~capacitors C210 through C212. Thls filter con_trols the bgnd-
microcomputer_ Th|s Comparison resu'ts imaror V0|tage W|dth and Stablllty Of the SyntheSIzer IOOp. B|Iatera| SW|tCh

when the phases differ and a constant output voltage, when #e204 is controlled by 9VolSYNTH BANDWIDTH pulse.

phase-detector inputs compare in frequency and phase. When the SYNTH BANDWIDTH pulse is present, the bilat-
eral switch shorts out the low-pass filter, greatly increasing the

If a phase error is detected, an error voltage is developegop bandwidth to achieve the 4-millisecond channel acquisi-
and applied to the VCO DC offset buffer, high current buffersion time required for dual priority scan. The low-pass filter re-
and loop filter to reset the VCO frequency. The count of thenoves noise and other extraneasignals internal to the
=N, +A counters is controlled by the frequency data receivegynthesizer chips. The output of the filter is applied to the vari-
on theSYNTH CLOCK andSYNTH DATA lines from the caps in the transmit and receME€Q’s to adjist and maintain
microcomputer. When a different channel is selected, or whefie VCO frequency.

Figure 1 - Synthesizer Block Diagram
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The use of twd/CO'’s alows rapid independent selec- The output of the prescaler is applied to the synthesizer
tion of transmit and receive frequencies across the frequeneghere it is divided down to 6.25 kHz by an interahl, +A
split. counter and compared in frequency and phase with the di-
vided-down frequency from the reference oscillator. The re-
sult of this comparison is therer voltage used to maintain
frequency lock. TheN, +A counter is controlled by data re-
The receiver VCO consists of low-noise, silicon, JFETceived from the microcoputer. Depending on the op(_arz_iting
oscillator transistor, TR241, followed byghigain buffer frequency, the DC voliage at TPZ.Ol should be within the
transistor TR242. Transistor TR242 prevents external load@"9€ 3:5 10 7.5 Vdc when the PLL is locked.
ing and provides power gain. The VCO is a Collpoitts oscil-
lator circuit with the various varactors, capacitors and &0Ck Detect
high-Q resonator coil forming the tank circuit.

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 thél/R line is high the Receive VCO is switch transistor TR203. It is used to quickly synchronize
turned on (Transistor TR243 is on). Oscillator output is typithe phase relation of the divided-down VCO frequency and
cally 0 dBm. The output is applied to the feedback buffer fothe reference oscillator if the loop loses lock. It gisivides
VCO frequency control and as the receive injection frea fast lock detect signal to the microcomputer to turn to the
quency to the receiver first mixer through Local Oscillatorout-of-lock indicator. If a large change in frequency is re-
buffers on the receive board. The receive VCO also usescalired, the ramp capacitor output (C)loé synthesizer may
high-Q resonator to achieve superior noise performance. Thiacrease positive Lock Detect (LD) line from the synthesizer.
VCO operates over a frequency range of 384.4-393.9 MHZhus, transistor TR203 disables the reference oscillator and
The VCO voltage need only be set once at the highest frallows the PLL to be brought back to synchronization rap-
quency of the band split, after which it will operate over thedly.

entire split with no more tuning. If a large error exists, the LD positive lead from the syn-

thesizer will carry negative spikes to the microcomputer.
Transistor TR203 is turned on, preventing reference oscilla-
tor muting.
The transmit VCO is basically the same as the receive

VCO, except it operates at 4d32.5 MHz or 425.5-435 Loop Modulation Adjust

MHz , depending on the board segment selected. The varac- B I
tors in conjunction with the frequency segment selector ; . - ;
(transistor TR2301 and bandswitching diodes CD277 angetThe loop modulation adjustment circuit automatically

. ) s the loop modulation level applied to the equalliz2d?2
CD278) provide a voltage-controlled adjustment range th nd 1C203 through loop modulation adjust RV201. The loop
extends across the entire frequency split. VCO contr

. ! ~~ " Inodulation adjust modulation circuits consists of transistors
switch TR273 turns the transmit VCO on when/R line iSstpa3ng and TR2305 and resistors R238, R2001, R2005
low. The TX frequencies are then doubled in the exciter 1,4 ry/201. The loop modulation level is controlled by turn-
806-825 and 851-870 MHz. ing transistor switch TR230 on or off to include attenuators
R238, R2001 andr2005 in the circuit. Resistors R238,
R2001 and R2005 form an adjustable voltage divider to
change the loop modulation level as required. Table 1 also

The buffered output of the receive VCO and transmiidentifies the resistor (if applicable) used éaich frequency
VCO from buffer transistors TR242 and TR247 respectivelygegment.
are supplied to the feedback buffer 1C206. The buffered
VCO output also provides receive or transmit injectionFrequency Seament Selector
drive.

Transmit Voltage Controlled Oscillator

Feedback Buffer

The frequency-segment selector switches capacitance in
and out of the transmit and receive VCO tank circuits to se-
lect the frequencgegment containing the selected channel.

The dual Modulus prescaler completes the PLL feedbackhe frequency segment selector consists of transistor
path from the synthesizer to loop-filter, to ti€0’s and TR2301, and diodes CD277 and CD278 and operates under
feedback buffers and then back to the synthesizeugh  control of the microcomputer. Capacitors C289, C292 and
the prescaler. The prescaler divides the VCO frequency By2710 are selected or deselected for operation in a given
128 or 129 under control & CONT from the synthesizer.

Dual Modulus Prescaler

segment. Table 2 identifies the circuit conditions existing for st Mixer
selection of each segment and the capacitor used.

Reverse bias to turn off the band switching diodes are pro- RF from the receive front-end and injection frequency/volt-

vided by the +8 Volts filtered supply through resistor R230 age from the multiplier stage are mixed together at Z421. This

Forward bias for the diodes and current for the switching trar{piXFure of RF and Injection frgquencies Is app"e.d through ca-
sistors is provided by the +8 Volts supplydugh resistors pacitor C420 to the base_ ofnmstorTR421. Transistor TR421
R2301 and R2302. When segment 1 is selected, transis jpvides high power gain fpr the mixer stage. The difference
TR2301 is turned on. In the transmit VCO diodes CD277 angStWeen the RF and the injection frequency produces an 82.2

CD278 are turned on. Capacitors C289 a0 are con- Hz”f:irst IF output (?n_ the co:ledct]:)r of ThR421|i The 82f'2r|2/|4H221
nected to ground by CD277 and CD278. irst IF output signal is coupled from the collector o

through an impedance matchingwetk consisting of 2422,
capacitor C424, resistor R425, inductor L4@dpacitor C430

Table 1 - Frequency Segment Selection ) ;
and an attenuator pad consisting of st R428 through

Segment | Frequency Split | Synth Band 1 Grounded R430 to connector J501, Pin 1. Connector J501 connects to
(MHz) (Input TR2301) Modulation P501 located on the System Control Logic/IF/Audio Board
Resistor CMF-138.
1 806-825 1 R238 Circuit analysis for the receive circuit continues in
Maintenance Manual LBI-39072, System Control
2 851-870 0 R2005 . i -
Logic/IF/Audio Board, CMF-138. Maintenance Manual
LBI-39072 continues with thelst IF, 2nd Mixer and 2nd IF
. . and Detector.
Table 2- Capacitor Selection
Segment| Frequency Switch Band Switching Grounded 9-VOLT REGULATOR
TR2301 Diodes Capacitors . . i
CD277, CD278 The SWITCHED A+ supplied from J501, Pin 17 is regu-
lated to +9 Vdc by regulator IC481 (3-terminal Regulator). The
1 1 ON €289, C2710 +9 volts regulated output on 1C481, Pin 3 is applied to exciter
) 0 OFF None Eltgrlsslgtors TR151 and TR153 through Tx powsavitch

RECEIVE CIRCUIT When TX ENBL is high (receive mode), +9V imot ap-

plied.

Receiver Front End The Exciter is energized by when thiX ENBL state is

made low by the microprocessor, causing TR152otedact
The RF signal fromthe antenna is coupled through theand apply the regulated +9 Volts to all exciter stages. A typical

low-pass filter, antenna switch and dielectric band-pass filtegmitter voltage for TR151 is 1.5 volts.

FL401 to the input of RF amplifier transistor TR401 (refer to

Figure 2). The output of TR401 is coupled through dielectriEXCITER CIRCUIT

band-pass filter FL402 anmhpacitor C411 to the input of the

first mixer circuit at Z421. ReceivEront End selectivity is

provided by dielectric band pass filters FL401 and FL402.

The Exciter circuit consist of a multiplier circuit (doubler)
and a wide-band amplifier stage operating over a frequency
range of 403.0 to 412.5 MHz and 425.5 MHz to 435.5 MHz
without any tuning (refer to Figure 3). The exciter amplifies
the approximately 1.0 milliwatt signal from the synthesizer
transmit VCO to provide 9 milliwatt (typical) drive to the RF
;Power amplifier circuit.

Receiver Injection

Receiver RF injection (384.4 - 393.9 MHz) from the syn
thesizer VCO is applied to DOUBLER transistor TR461. Th
input level of TR461 is between 0.5 and 1.0 milliwatts. The The transmit injection input from theynthesizer transmit
output of TR461 is coupled to the input of amplifier transistol/CO is applied to the base circuit of doubler transistor TR151
TR462. The output of amplifier TR462 is filtered by dielectricthrough an attenuator pad consisting of resistors R152 thru
filter FL403. This filter is tuned to pass frequency in the 768.8R153. Supply voltage (+9 Vdc) from TR152 is applied to
787.8 MHz pass band. The output of FL403 is coupleifh  TR151 through a collector feedtmerk consisting of resistor
capacitor C422 to the input of the first mixer circuit at Z421. R168 and Z151. Capacitors C156 and C15bgpass capaci-

tors.




18T 1F

18T1F
BUFF

AMP

TR501
TRE602

18T

MIXER

BAND
PASS

FILTER

AF AMP

BAND
PASS

FILTER

RX RF

TR421

TRA01

BAND

PASS

FILTER

RX INJ
AMP

RX INJ

DOUBLER

LOW

PASS

FILTER

RX INJECTION

FL403

TR462

TR461

CMN-358-1

Figure 2 - Receiver Block Diagram
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The output of TR151 drives amplifier transistor TR153  The output of TR153 is coupled to FL151 band pass fil-
through the impedance matching components consisting tér at pass band 806-870 MHz through an attenuator pad
capacitor C168, resistor R162 and the couptagacitor consisting of resistor®164 through R166. The output of
C158. Collector voltage +9 Vdc is applied to TR153 througlFL151 is coupled to connector J151. Transistor TR153 am-
collector the feed network consisting of resistor R167 anglifies the approximately 1 milliwatt input level to 9 milli-
Z152. Capacitors C159 and C165 are bypass capacitors. watt (typical).
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Figure 3 - Exciter Block Diagram



LBI-39070
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PARTS LIST LBI-39070
SYNTHESIZER/RECEIVER/EXCITER BOARD SYMBOL PART NUMBER DESCRIPTION
DUAL COMPARATOR 1C207 SYNTHESIZER SECTION
o CMN-358-2 C249 Ceramic: 1000 pF +10% 50 VDCW, temp
E:B Issue 1 and coef+15%.
C250
SYMBOL| PART NUMBER DESCRIPTION C251 Ceramic: 6 pF 0.5 pF 50 VDCW, temp
b x coef 030 PPM .
T | I e [ e L [ CAPACITORS-------- C252 Ceramic: 1000 pF £10% 50 VDCW, temp
o _Eh nﬂ_ b coef +15%.
I+ ol €201 | NOTE: Partslisted | Ceramic: 0.047 pF +10% 25 VDCW, temp C253 Ceramic: 1000 pF £10% 50 VDCW, temp
ouT 1 EVCC are for reference coef +15%. coef +15%.
IM (-] 1 3 ouT 2 & OUT C202 | only. Refer to Ceramic: 470 pF 5% 50 VDCW, temp C266 Ceramic: 5 pF +0.25 pF 50 VDCW, temp
IN[+]1 EIN (]2 IN[-] = a Service Sections for | coef +350-1000 PPM. and coef 030 PPM.
C203 serviceable parts. Electrolytic: 220 pF +20% 10 VDCW. C267
GhD 5] IN(+] 2 Ien C204 Ceramic: 0.047 pF £10% 25 VDCW, temp C268 Ceramic: 1 pF £0.25 pF 50 VDCW, temp
-~ k. coef +15%. coef 030 PPM.
o = C205 Ceramic: 0.01 pF +10% 50 VDCW, temp C269 Ceramic: 5 pF £0.25 pF 50 VDCW, temp
[ TOP WIEW ] coef £15%. coef 0£30 PPM.
L C206 Polyester: 0.47 uF 5% 50 VDCW. C270 Ceramic: 1000 pF £10% 50 VDCW, temp
. C207 Electrolytic: 47 pF +20% 16 VDCW. coef +15%.
M2 of device shown thru ca71 Ceramic: 1 pF £0.25 pF 50 VDCW, temp
C209 coef 030 PPM.
C210 Polypropylene: 1 uF +10%. Cc272 Ceramic: 2 pF £0.25 pF 50 VDCW, temp
C211 Ceramic: 0.047uF +10% 25 VDCW, temp coef 030 PPM.
POSITIVE VOLTAGE REGULATOR 1C230 coef £15%. c273 Ceramic: 1000 pF +10% 50 VDCW, temp
C212 Polypropylene: 0.1 pF5% 50 VDCW. and coef +15%.
I o (I} Input c213 Ceramic:1000 pF +10% 50 VDCW, temp C274
coef +15%. C275 Ceramic: 7 pF £0.5 pF 50 VDCW, temp
E % u1 C214 Ceramic:1000 pF +10% 50 VDCW, temp coef -750+120 PPM.
Current | AT k.~~~ Pass Tr coef £15%. Cc276 Ceramic: 1 pF +0.25 pF 50 VDCW, temp
Source Dutput C215 Ceramic:1000 pF +10% 50 VDCW, temp coef 030 PPM.
= @ utpu and coef +15%. Cc278 Ceramic: 8 pF 0.5 pF 50 VDCW, temp
% C216 coef 0£30 PPM.
Rz ; c217 Ceramic: 0.047 pF +10% 25 VDCW, temp c279 Ceramic: 3 pF +0.25 pF 50 VDCW, temp
coef 0+15%. coef -750120 PPM.
o - C218 Ceramic: 1000 pF +10% 50 VDCW, temp C280 Ceramic: 12 pF +5% 50 VDCW, temp
* ’j Error thru coef £15%. and coef 030 PPM.
Amp C220 c281
+ Cc221 Ceramic: 0.047 uF +10% 25 VDCW, temp C282 Ceramic: 1 pF £0.25 pF 50 VDCW, temp
E_ur!ent |4 Voltage H1§ coef +15%. coef 0+30 PPM.
[ 21 Limiter Reference c222 Ceramic: 100 pF 5% 50 VDCW, temp c283 Ceramic: 1000 pF +10% 50 VDCW, temp
coef 0+30 PPM. and coef £15%.
- C223 Ceramic: 680 pF £5% 50 VDCW, temp C284
(Top View) I I ° 2 Common coef 350-1000 PPM. Cc285 Ceramic: 6 pF 0.5 pF 50 VDCW, temp
C224 Tantalum: 10 pF +20% 10 VDCW. coef 030 PPM.
C225 Tantalum: 4.7 pF £20% 16 VDCW. C286 Ceramic: 1000 pF +10% 50 VDCW, temp
C230 Polyester: 0.1 pF 5% 50 VDCW. thru coef +15%.
C231 Electrolytic: 47 uF +20% 16 VDCW. c288
POSITIVE VOLTAGE REGULATOR 1C481 C232 Ceramic:1000 pF +10% 50 VDCW, temp C289 Ceramic: 4 pF +0.25 pF 50 VDCW, temp
a IMFL and coef £15%. coef 0+30 PPM
C233 C293 Ceramic: 1000 pF #10% 50 VDCW, temp
é C234 Electrolytic: 47 pF +20% 16 VDCW. coef £15 %.
C235 Ceramic:1000 pF +10% 50 VDCW, temp C298 Ceramic: 1000 pF +10% 50 VDCW, temp
FIEVEF?SE coef ilS%. coef £15 %.
O VOLTAGE C236 Electrolytic: 47 pF +20% 16 VDCW. C2001 Tantalum: 10 pF +20% 10 VDCW.
FROTECTION C240 Ceramic: 1000 pF #10% 50 VDCW, temp C2101 Ceramic: 3 pF +0.25 pF 50 VDCW, temp
E—| L [\\ coef +15%. coef 0£30 PPM.
2 i & w },/ c241 Ceramic: 7 pF £0.5 pF 50 VDCW, temp C2304 Ceramic: 0.047 uF +10% 25 VDCW, temp
1 2 3 mj EEAF;'DH % 2 . coef 0£30 PPM. coef +15%.
ool C242 Ceramic: 6 pF +0.5 pF 50 VDCW, temp C2701 Ceramic: 5 pF +0.25 pF 50 VDCW, temp
= o OUTFUT coef 0+30 PPM. coef 0+30 PPM.
B E C244 Ceramic: 4 pF +£0.25 pF 50 VDCW, temp C2702 Ceramic: 6 pF 0.5 pF 50 VDCW, temp
=0 coef -750+120 PPM. coef 0+30 PPM.
1 INPUT = ,§/ c245 Ceramic: 1000 pF +10% 50 VDCW, temp C2703 Ceramic: 5 pF +0.25 pF 50 VDCW, temp
2, GND wi coef +15%. coef 0£30 PPM.
3. BuTRUT Eo C246 Ceramic: 15 pF 5% 50 VDCW, temp and C2704 Ceramic: 1 pF £0.25 pF 50 VDCW, temp
and coef 030 PPM. coef 0+30 PPM.
SFFENT § C247 ' C2705 Ceramic: 5 pF +0.25 pF 50 VDCW, temp
UMIT C248 Ceramic: 2 pF £0.25 pF 50 VDCW, temp coef 030 PPM.
coef 0+30 PPM. C2706 Ceramic: 1000 pF +10% 50 VDCW, temp
J coef £15%.
< GHD

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES




LBI-39070 PARTS LIST
SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION SYMBOL PART NUMBER DESCRIPTION
DIODES L272 Coil: Dielectric resonator. R242 Metal film: 2.2K ohms +5%, 100 VDCW, R2303 Metal film: 4.7K ohms +5%, 100 VDCW.
L273 Choke Coil: 0.47 pH +10%. 1/10 Watt. 1/10 Watt.
CD201 Zener: 4.0 V; sim to HITACHI HZM3.9NB2. L274 Choke Coil: 0.18 pH +10%. R244 Metal film: 150 ohms +5%, 100 VDCW, R2310 Metal film: 15K ohms +5%, 50 VDCW,
CD202 Silicon: fast recovery (2 diodes in series); L275 Choke Coil: 33 nH +10%. 1/10 Watt. 1/16 Watt.
sim to TOSHIBA 1SS226. L276 Choke Coil: 0.18 pH +10%. R245 Metal film: 5.6K ohms +5%, 100 VDCW, R2313 Metal film: 39K ohms 5%, 50 VDCW,
CD203 Zener: 3.0 V; sim to HITACHI HZK3B. L279 Choke Coil: 33 nH +10%. 1/10 Watt. 1/16 Watt.
CD204 Silicon: fast recovery (2 diodes in series); 1280 Coil: RF 19 nH +10%. R246 Metal film: 1.5K ohms 5%, 100 VDCW, R2316 Metal film: 10K ohms +5%, 100 VDCW,
sim to TOSHIBA 1SS226. L281 Coil: RF 4.7 pH +10%. 1/10 Watt. 1/10 Watt.
CD205 Silicon: fast recovery (2 diodes with anode R247 Metal film: 120 ohms +5%, 100 VDCW, R2801 Metal film: 68 ohms £5%, 100 VDCW,
Common); simto TOSHIBA1Ss181. | |} | | eeeeeee- RESISTORS----------- 1/10 Watt. 1/10 Watt.
CD240 Silicon: Variable Capacitance Diode; R248 Metal film: 470 ohms +5%,100 VDCW, RV201 Variable: 20K ohms +25% ,1/10 Watt.
thru sim to HITACHI HVU351. R201 Metal film: 10K ohms +5%, 50 VDCW, 1/10 Watt.
CD243 1/16 Watt. R249 Metal film: 12 ohms #5%,100vDdcw, | | | | e TERMINAL---------
CD247 Silicon: Schottky Barrier Diode; R202 Metal film: 22 ohms 5%, 100 VDCW, 1/10 Watt.
sim to HITACHI HSU88. 1/10 Watt. R250 Metal film: 470 ohms +5%, 100 VDCW, TP202 Test Terminal.
CD271 Silicon: fast recovery (2 diodes in series); R203 Metal film: 150K ohms +5%, 50 VDCW, 1/10 Watt.
sim to PANASONIC MA153A. 1/16 watt. R251 Metal film: 220 ohms #5%, 100vDCcw, | | | | = e TRANSISTORS----------
CD272 Silicon: Variable Capacitance Diode; R204 Metal film: 470K ohms 5%, 50 VDCW, 1/10 Watt. B )
sim to HITACHI HVU202. 1/16 Watt. R260 Metal film: 100 ohms +5%, 100 VDCW, TR201 Silicon, PNP: sim to NEC 2SBG24(BV3)
CD273 Silicon: Variable Capacitance Diode; R205 Metal film: 150K ohms 5%, 100 VDCW, 1/10 Watt. and
thru sim to HITACHI HVU351. 1/10 Watt. R270 Metal film: 100K ohms +5%, 100 VDCW, TR202 N )
CD276 R206 Metal film: 2.2K ohms +5%, 50 VDCW, 1/10 Watt, TR203 Silicon, NPN: sim to PANASONIC
CD277 Silicon: Epitaxial Planer Diode: sim to 1/16 Watt. R271 Metal film: 33K ohms +5%, 100 VDCW, XP1211. )
and ROHM 1SS318. R207 Metal film: 1M ohms 5%, 50 VDCW, 1/10 Watt, TR230 Silicon, NPN: sim to NEC 2SD596(DV3).
CcD278 1/16 Watt. R272 Metal film: 22K ohms +5%, 100 VDCW, TR241 S!I!con, NPN: S!m to HITACHI 2SC4591.
CD283 Silicon: Schottky Barrier Diode; sim to R210 Metal film: 470K ohms +5%, 50 VDCW, 1/10 Watt. TR242 Silicon, NPN: sim to NEC 2SC3356.
HITACHI HSU8S. 1/16 Watt. R273 Metal film: 6.8K ohms +5%, 100 VDCW, TR243 S!I!con, NPN: s!m to PANASONIC UN5216.
R211 Metal film: 100K ohms 5%, 50 VDCW, 1/10 Watt. TR271 Silicon, NPN: sim to HITACHI 25C4591.
—————— VARIABLE CAPACITOR------ 1/16 Watt. R274 Metal film: 390K ohms 5%, 100 VDCW, s S O e i ot
R213 Metal film: 0 ohm. 1/10 Watt. ilicon, isimto .
Cv201 Variable: 10 pF max. R214 Metal film: 330 ohms +5%, 200 VDCW, R275 Metal film: 6.8K ohms 5%, 100 VDCW, TR274 Silicon, NPN: sim to NEC 2SC3356.
and 1/4 Watt. 1/10 Watt. TR2301 Silicon, NPN: sim to PANASONIC XP1216.
Cv202 R215 Metal film: 10K ohms +5% 100 VDCW, R276 Metal film: 2.2K ohms 5%, 100 VDCW, TR2304 Silicon, NPN: sim to PANASONIC UN5216.
1/10 Watt. 1/10 Watt. and
FILTER R216 Metal film: 150K ohms £5%, 50 VDCW, R278 Metal film: 150 ohms 5%, 100 VDCW, TR2305
i 1/16 Watt. 1/10 Watt.
FL204 EMI Filter. R217 Metal film: 6.8K ohms 5%, 50 VDCW, R279 Metal film: 5.6K ohms 5%, t00vOCwW, | (| | CRYSTAL--------
1/16 Watt. 1/10 Watt. ) .
————— INTEGRATED CIRCUITS------ R218 Metal film: 3.3K ohms 5%, 50 VDCW, R280 Metal film: 1.5K ohms £5%, 100 VDCW, XU201 Reference Oscillator unit: 12.8MHz 1.5 PPM.
) o 1/16 Watt. 1/10 Watt
1C201 Synthesizer: CMOS serial input; . 450 o
sim to MOTOROLA MC145159FN. R219 2"/‘19?\'/3';; 15 ohms £5%, 50 VDCW, R281 Q/I/%a\ll\flllrtrt]. 150 ohms £5%, 100 VDCW,
) e . att.
c202 inear, Dual OF Amp: sim to R220 Metal film: 10K ohms £5%, 50 VDCW, R282 Metal film: 10K ohms +5%, 100 VDCW
MITSUBISHI M5223FP. thru 1/16 Watt ' '
1C203 Linear, Dual OP Amp; sim to R224 ’ R283 1M/1? \Il\f/,?tt' 56K ohms £5%.100 VDCW
etal film: ohms +5%, ,
NEW JR¢ N‘]M340.4AM' ) R225 Metal film: 47 ohms +5%, 100 VDCW, 1/10 Watt.
1C204 Digital, Bilateral switch: sim to 1/10 Watt o 0
MOTOROLA MC14066BF. r226 oo wat. R284 :I\L//Iizga\ll\f/llrg. 220 ohms +5%, 100 VDCW,
i : . att.
c205 Prescajer sim to MOTOROLA R228 Metal film: 220K ohms +5%, 50 VDCW, R285 Metal film: 270 ohms +5%, 100 VDCW
MC12022SLAD. 1/16 Watt 1/10 Watt ’ '
; P . att.
c206 EE&N ggfg;geamp"ﬁer' sim to R229 Metal film: 18K ohms 5%, 50 VDCW, R286 Metal film: 18 ohms £5%, 100 VDCW,
1C207 Linear: Dual Colm arator; sim to 1/16 watt 1/10 watt.
| b ' R230 Metal film: 2.7K ohms 5%, 50 VDCW, R287 Metal film: 270 ohms +5%, 100 VDCW,
MITSUBISHI M5233FP. 1/16 Watt 1/10 Watt : !
1C230 Linear: Positive Voltage Regulator; L +E0 a .
Sim to PANASONIC ANG541. R231 Metal film: 22K ohms +5%, 50 VDCW, R288 Metal film: 100 ohms +5%, 50 VDCW, .
1/16 Watt. and 1/16 Watt
___________ COILSememememn R232 Metal film: 1.5K ohms +5%, 50 VDCW, R289
1/16 Watt. R294 Metal film: 10K ohms 5%, 100 VDCW,
L201 Choke Coil: 10 uH +10%. R233 Metal film: 22K ohms +5%, 50 VDCW, 1/10 Watt.
1240 Choke Coil: 0.18 pH +10%. 1/16 Watt. R2001 Metal film: 27K ohms +5%, 50 VDCW,
and R234 Metal film: 100K ohms +5%, 50 VDCW, 1/16 Watt.
1241 1/16 Watt. R2005 Metal film: 100K ohms 5%, 50 VDCW,
L242 Coil: Dielectric resonator. R235 Metal film: 10K ohms +5%, 50 VDCW, 1/16 Watt.
1243 Choke Coil: 0.47 pH +10%. and 1/16 Watt. R2008 Metal film: 330 ohms +5%, 50 VDCW,
L244 Choke Coil: 0.18 uF +10%. R236 , 1/16 Watt.
1245 Choke Coil: 33 nH +10%. R238 Metal film: 270K ohms +5%, 100 VDCW, R2011 Metal film: 1M ohms +5%, 50 VDCW,
1249 Coil: RF 19 nH £10%. 1/10 watt. 1/16 Watt.
L270 Choke Coil: 0.18 uH +10%. R240 Metal film: 2.2K ohms 5%, 100 VDCW, R2012 Metal film: 100K ohms 5%, 50 VDCW,
and 1/10 Watt. 1/16 Watt.
L271 R241 Metal film: 6.8K ohms +5%, 100 VDCW, R2013 Metal film: 0 ohm.
1/10 Watt. R2301 Metal film: 1K ohms £5%, 200 VDCW,
1/8 Watt.
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NEC mPC2409HF.

1/16 Watt.

PARTS LIST LBI-39070
SYNTHESIZER/RECEIVER/EXCITER BOARD SYMBOL| PART NUMBER DESCRIPTION SYMBOL| PART NUMBER DESCRIPTION SYMBOL| PART NUMBER DESCRIPTION
RECEIVER/EXCITER SECTION _
CMN-359 C422 Ceramic: 3 p|: +0.25 pF 50 VDCW, temp JACKS R425 Metal film: 100 ohms +5% 50 VDCW,
Issue 1 coef 0+120 PPM. 1/16 Watt.
c424 Ceramic: 3 pF £0.25 pF 50 VDCW, temp Ji51 Connector: RF. R427 Metal film: 100 ohms 5% 100 VDCW,
SYMBOL| PART NUMBER DESCRIPTION coef 0+60 PPM. J401 Connegtor: RF. 1/10 Watt.
c425 Ceramic: 1000 pF +10% 50 VDCW, temp J501 Connector: 30 pins. R428 Metal film: 100 ohms +5% 50 VDCW,
------------- CAPACITORS-----r----- coef +15%. e 1/16 watt.
C426 Ceramic: 100 pF £5% 50 VDCW, temp OlLs R429 Metal film: 68 ohms +5% 50 VDCW,
C150 NOTE: Parts listed Ceramic: 15 pF 5% 50 VDCW, temp coef coef 0+60 PPM. L150 Coil: RF 22 nh +10% 1/16 Watt.
are for reference 0£60 PPM . C428 Ceramic: 1000 pF £10% 50 VDCW, temp 157 CO!I: cF 10 ”h ;100/0 R430 Metal film: 100 ohms +5% 50 VDCW,
C151 |only. Refer to Ceramic: 7 pF 0.5 pF 50 VDCW, temp coef coef +15%. a0l HoéII_ALDOOTGG_ ° 1/16 Watt.
Service Section for 0+60 PPM. C429 Ceramic: 100 pF +5% 50 VDCW, temp L402 C_ i LH +2004 R460 Metal film: 180 ohms #5% 50 VDCW,
C152 |serviceable parts. Ceramic: 100 pF +5% 50 VDCW, temp coef coef 0£60 PPM. Off- UM 0% ) 1/16 Watt.
060 PPM. C430 Ceramic: 0.01 F £10% 50 VDCW, temp L460 Coil: RF 22 nh +10% R461 Metal film: 27 ohms 5% 50 VDCW,
C153 Ceramic: 470 pF +5% 50 VDCW, temp coef coef +15%. RESISTORS 1/16 Watt.
0+60 PPM. C460 Ceramic: 100 pF 5% 50 VDCW, temp | | | | ~ TUUUUERRYERTTTTTTT R462 Metal film: 180 ohms #5% 50 VDCW,
C154 Ceramic: 1000 pF £10% 50 VDCW, temp coef 0+60 PPM. ) 1/16 Watt.
coef +15%. Cca6l Ceramic: 100 pF £5% 50 VDCW, temp R150 gﬂliga\'l\fl';'g 1k ohms £5% 100 VDCW, R463 Metal film: 2.2K ohms +5% 50 VDCW,
C155 Ceramic: 100 pF +5% 50 VDCW, temp coef coef 0+60 PPM. _— 1/16 Watt.
0460 PPM. Ca62 Ceramic: 1000 pF +10% 50 VDCW, temp R151 gﬂ/i?\l/\m 470 ohms £5% 50 VDCW, RA464 Metal film: 2.2K ohms +5% 50 VDCW,
C156 Ceramic: 100 pF +5% 50 VDCW, temp coef coef +15%. N 1/16 Watt.
0460 PPM. ca63 Ceramic: 5 pF +0.5 pF 50 VDCW, temp R152 gﬂliga\'/\fl';’; 12 ohms £5% 50 VDCW, R465 Metal film: 100 ohms +5% 50 VDCW,
C157 Ceramic: 1000 pF £10% 50 VDCW, temp coef 0+60 PPM. _— 1/16 Watt.
coef +15%. Ca64 Ceramic: 100 pF £5% 50 VDCW, temp R153 gﬂ,iga\l,\f,';: 470 ohms £5% 50 VDCW, R466 Metal film: 220 ohms +5% 50 VDCW,
C158 Ceramic: 6 pF £0.5 pF 50 VDCW, temp coef coef 0+60 PPM. . 1/16 Watt.
0460 PPM. Ca65 Ceramic: 470 pF £5% 50 VDCW, temp R154 'i’;iga\'/\fl';: 2.2K ohms 5% 50 VDCW, R467 Metal film: 1K ohms +5% 50 VDCW,
C159 Ceramic: 1000 pF +10% 50 VDCW, temp coef 0+60 PPM. . 1/16 Watt.
coef £15%. C466 Ceramic: 100 pF +5% 50 VDCW, temp R155 Ei?\l/\f}g' 2.2K ohms 5% 50 VDCW, R468 Metal film: 5.6K ohms +5% 50 VDCW,
C160 Ceramic: 22 pF 5% 50 VDCW, temp coef coef 0+60 PPM. N 1/16 Watt.
0460 PPM. Ca67 Ceramic: 4 pF +0.25 pF 50 VDCW, temp R156 y/iéa\l/\f/l;; 220 ohms £5% 50 VDCW, R469 Metal film: 10 ohms +5% 50 VDCW,
Cie6l Ceramic: 100 pF +5% 50 VDCW, temp coef coef 0+60 PPM . — 1/16 Watt.
0460 PPM. cass Ceramic: 10 pF £0.5 pF 50 VDCW, temp R157 Ei?\l/\?x 3.3K ohms £5% 50 VDCW, RA470 Metal film: 10 ohms +5% 50 VDCW,
C162 Ceramic: 15 pF +5% 50 VDCW, temp coef coef 0+60 PPM. N 1/16 Watt.
0460 PPM. C469 Ceramic: 15 pF +5% 50 VDCW, temp R158 2"/;"?\'/3;'2 100 ohms +5% 50 VDCW, R471 Metal film: 18 ohms +5% 50 VDCW,
C163 Ceramic: 100 pF £5% 50 VDCW, temp coef coef 0+60 PPM. N 1/16 Watt.
0460 PPM. cart Ceramic: 100 pF £5% 50 VDCW, temp R159 Eiga'vf,';’ﬂ 220 ohms £5% 100 VDCW, RA472 Metal film: 270 ohms £5% 50 VDCW,
Cl64 Ceramic: 1000 pF +10% 50 VDCW, temp coef 0+60 PPM. . 1/16 Watt.
coef +15%. ca72 Ceramic: 6 pF £0.5 pF 50 VDCW, temp R160 gﬂli?\'/\fl':i’; 1K ohms 5% 50 VDCW, RA473 Metal film: 270 ohms £5% 50 VDCW,
C165 Ceramic: 100 pF 5% 50 VDCW, temp coef coef 0+60 PPM. . 1/16 Watt.
0460 PPM. ca73 Ceramic: 100 pF £5% 50 VDCW, temp R161 'f}iga\'/\fl'g; 5.6K ohms +5% 50 VDCW, RA74 Metal film: 47 ohms £5% 100 VDCW,
C166 Tantalum: 22 pF +20% 16 VDCW. coef 0+60 PPM. R162 Metal film.' 10 ohms 5% 50 VDCW 1/10 Watt.
Cc167 Ceramic: 100 pF +5% 50 VDCW, temp coef C474 Ceramic: 33 pF +5% 50 VDCW, temp coef 116 Watt. =0 ’ R475 Metal film: 68 ohms +5% 100 VDCW,
0+60 PPM. 0£60 PPM. R163 Metal film: 10 ohms +5% 50 VDCW, /10 watt.
C168 Ceramic: 0.5 pF +0.25 pF 50 VDCW, temp C475 Ceramic: 1000 pF +10% 50 VDCW, temp 1/16 Watt
coef 0250 PPM. coef +15% . ----TRANSISTORS-------------
C169 Ceramic: 5 pE +0.25 bE 50 VDCW. tem ca76 c - 1(')0 F +5% 50 VDCW f R164 Metal film: 12 ohms 5% 50 VDCW,
: +0. s : + , 1 - .
Coef 0260 PPM. P oo pon. emp coe 1/16 watt. TR151 Silicon, NPN; sim to NEC 25C3356.
” . - : R165 Metal film: 470 ohms £5% 50 VDCW, TR152 Silicon. PNP: sim to NEC 2SB624
€401 Ceramic: 100 pF 5% 50 VDCW, temp coef c477 Ceramic: 1000 pF +10% 50 VDCW, temp 1/16 Watt ficon, Sl -
0+60 PPM f +15% att. TR153 Silicon, NPN; sim to NEC 2SC3357.
C402 Ceramic: 100 pF #5% 50 VDCW, temp coef C480 Coramic 0.1 F £10% 25 VDCW, t f 6o e 470 ohms £5% SO VDCW, TR401 Silicon, NPN; sim to NEC 25C3356
: +5% , : 0. + , ! T ’
0+60 PPM +fsr;m|c " 0 emp coe 1/16 Watt. TR421 Silicon, NPN; sim to NEC 2SC3357.
S =197 R167 Metal film: 47 ohms +5% 100 VDCW, TR422 silicon. NPN: sim to NEC 2SD596
C403 Ceramic: 100 pF +5% 50 VDCW, temp coef C481 Tantalum: 22 uF £20% 16 VDCW. 1/10 Watt ficon, e .
060 PPM. c482 Ceramic: 0.1 yF +10% 25 VDCW, temp coef R168 Metal film: 100 ohms +5% 100 VDCW TR461 Silicon, NPN; sim to NEC 25C3356,
C404 Ceramic: 1000 pF +10% 50 VDCW, temp £15% N owar o onmes ' TR462 Silicon, NPN; sim to NEC 25C3357,
y - ’ - ’ att.
coef 1375.%. - . C483 Tantalum: 22 uF +20% 16 VDCW. R169 Metal film: 0 ohms.
405 (():fggl’T;l;MlOO PF £5% 50 VDCW, temp coe DIODES R401 Metal film: 1.5K ohms 5% 50 VDCW,
. S 1/16 Watt.
c406 Ceramic: 100 pF £5% 50 VDCW, temp coef . o R402 Metal film: 3.3K ohms £5% 50 VDCW,
0+60 PPM. CD150 Silicon: fast recovery (2 diodes in cathode). 1/16 Watt
C407 OCJreéng;l;:Mloo pF +5% 50 VDCW, temp coef CD421 sim to TOSHIBA 1SS184. R403 Metal film: 100 ohms £5% 50 VDCW,
. ’ 1/16 Watt.
[ E
C408 OCJreGrgr’r;l;.'\jOO pF +5% 50 VDCW, temp coef FILTER R404 Metal film: 0 ohms.
=~ ’ and
C410 Ceramic: 100 pF +5% 50 VDCW, temp coef FL151 RF B.PF. Pass band 896 to 941 MHz. RA20
0+60 PPM. FL401 Dielectric RF - Filter R421 Metal film: 220 ohms +5% 50 VDCW
ca11 Ceramic: 5 pF £0.25 pF 50 VDCW, temp coef FL402 Dielectric RF Filter 1/16 Watt. =0 '
0+60 PPM. FL403 RF B.PF. Pass band 852 to 860 MHz. : o
cal2 C ic: 3 DE +0.5 DF 50 VDCW. 1 . 2-POLE R422 Metal film: 1.8K ohms +5% 50 VDCW,
Of{g?gwp .5p » tlemp coe 1/16 Watt.
. ' R423 Metal film: 2.2K ohms +5% 50 VDCW,
C420 Ceramic: 100 pF 5% 50 vDCW, tempcoef | |} |} | —7777~— INTEGRATED CIRCUITS-------- 116 Watt °
0+60 PPM. o
IC481 Linear: Positive Voltage Regulator; sim to R424 Metal film: 2.2K ohms 5% 50 VDCW,
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