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LBI-38427A

DESCRIPTION

The Transmitter/Receiver Board CMN-234A/B (A801) for the MLSU 141/241 Mobile
FM Radio provides 40W RF power Transmitter and dual-conversion superheterodyne
receiver for operation in the 403 to 420 MHz and 450 to 470 MHz frequency ranges.

The radio mounts in back of the radio frame assembly as shown in Figure 1,
Transmitter/Receiver location. The CMN-234A operates in the 403 MHz to 420 MHz
frequency range and CMN-234B operates in the 450 to 470 MHz frequency range.

CIRCUIT ANALYSIS

TRANSMITTER

The transmitter consists of an exciter circuit, a power amplifier circuit, a power control
circuit, an antenna relay circuit, a low pass filter, a voltage regulator and transmitter
switch circuit (refer to Figure 2-Block Diagram).

9-Voft Regulator

The 9-Volt regulator operates from the switched A + (13.6 volts) line. The regulator
circuit consists of 9-volt regulator 1C101 and TX 9-volt Switch transistor TR104.
Switches are controlled by the TX ENBL lead from System Control & Synthesizer board
A801 (refer to Maintenance Manual LBI1-38428).

When the TX ENBL lead is activated (PTT keyed) Transistor Switch TR104 turns on
and applies the regulated output of 1C101 to exciter amplifier transistors TR101 through
TR103.

Exciter

The exciter input is coupled through an attenuator circuit (R101-R103) which provides
approximately 2 dB attenuation. This attenuated input is coupled to the input of three
amplifier stages, transistors TR101 through TR103. These three amplifier stages provide
an RF input of 200 milliwatts to DRIV ER module HC1.

40-Watt PA

The 40-Watt PA uses DRIVER MODULE HC1 and PA transistor TR1 to provide the 40-
Weatts of RF power output. The DRIVER module (HC1) contains three broadband
amplifiers. The Auto Power Control circuit supplies voltage to the first amplifier.
Continuous 13.6 Voltsis supplied to the second and third amplifiers.

The output of DRIVER module HCL1 is coupled to the base of fina PA amplifier
transistor TR1 through an impedance matching network consisting of capacitors C5
through C7 and the 30-ohm stripline. Transistor TR1 operates as a Class C amplifier.

The output of TR1 is taken from the collector and coupled to the low-pass filter through
a 20-ohm impedance matching network consisting of capacitor C8 through C13 and a 20-
ohm stripline. The PA output is matched to antenna connector J1 through antenna relay
K1 (ANTENNA SWITCH) and the low-pass filter consisting of inductors L7 through L9
and capacitors C41 through C46. Continuous 13.6 volts A + source voltage is applied to
transistor TR1 through inductor L 3.

Copyright 1990-2000 Ericsson Inc. All rights reserved.

2



LBI-38427A

H
= ®

> O |
c% @f@ jj

C ®] (@ !

T 100

o

._ﬂ:'
a1

RC-7730
Figurel - Transmitter/Receiver (L ocation)

Antenna Relay

Antenna relay K1 is controlled by the delayed PTT (DPTT) output of the System
Control/Synthesizer Board. When the DPTT output goes low, antenna relay K1 couples
the PA output through the low-pass filter to the antenna connector J1.
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APC Circuit

Auto Power Control (APC) G-cult protects the transmitter PA from damage due to
excessive output power, reflected power or temperature. The output power control circuit
alows the RF output power to be set at the rated output by POWER ADJ variable
resistor RV 1.

If the output power of the PA increases, the detected voltage and the input of OP AMP
IC-6 increases. The output voltage of OP AMP IC1 decreases. This causes transistor TR4
to conduct less. Transistor TR4 conducting less increases the base voltage on PNP pass
transistor TR3, causing it to conduct less. This results in less voltage being applied to the
first amplifier stage in the DRIVER module (HC1) reducing the power output of the
exciter/PA in proportion to the increase in output power detected by the circuit.

To protect the PA against badly mismatched loads, a reverse power (VSWR) detector
circuit consisting of diode CD4, transistors TR4, OP AMP IC1 and pass transistor TR3
detect reverse (reflected) power. When sufficient power is detected by CD4 to cause IC1
to conduct, the voltage at the collector of TR3 decreases, causing the exciter/PA module
to lower the output power, protecting the PA. The reverse power level is adjusted by
resistor R7 (connected in series with diode CD4).

The PA is protected against temperature increases by a thermal detector circuit
consisting of R26, TR3, TR4, TR5 and IC1. As temperature increases, the resistance to
ground of thermal detector R26 increases. This causes TR3 to conduct less, causing a
decrease in the PA output until the temperature level is reduced. The temperature level is
adjusted by resistor R23.

RECEIVER

A regulated 9.0 volts is provided to operate all receiver stages except the audio PA IC,
which operates from the switched A + (13.6 volts) supply.

The receiver has intermediate frequencies of 82.2 MHz and 455 kHz. Adjacent channel
selectivity is obtained by using two band-pass filters: an 82.2 MHz crystal filter and a
455 kHz ceramic filter.

All of the receiver circuitry except the synthesizer and audio preamp are mounted on the
Transmitter/Receiver board (refer to Figure 3 - Block Diagram). The receiver consists of:

e aFront End and Mixer

e an82.2MHzFirst IF, a455 kHz Second IF, and an FM Detector
 AudioPA

e Squelch

Receiver Front End

All RF signal from the antenna is coupled through the low-pass filter, ANTENNA
SWITCH relay K1 and RF band-pass Filter FL401 to the input of RF amplifier TR401.
The output of TR401 is coupled through RF high pass filter to the input of first mixer
CD451. Front end selectivity is provided by the RF band-pass filter and high passfilter.

Receiver Injection
The receiver RF injection frequency (320.8 to 337.8/367.8 to 387.8 MHz) from the

synthesizer VCO is applied to amplifier TR101 through RX INJECTION connector
P101. Theinput level at P101 will be between + 1 dBm and + 7 dBm.
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First Mixer

The first mixer (CD451, T451 and T452) is a double balanced diode mixer that converts
asignal in the 403-470 MHz frequency range to the 82.2 MHz first IF frequency.

In the mixer stage, RF from the front end RF filter is applied to an input of the mixer.
Injection voltage from the amplifier stages is applied to an input of the mixer. The 82.2
MHz mixer first IF output signa is coupled from the output of T451 through an
impedance matching network (TR501 and L501) to a 4-pole crystal filter consisting of
FL501-1 and FL501-2.

First IF

The highly-selective crystal filters FL501-1 and FL501-2 provide the first portion of the
receiver IF selectivity. The output to the filters is coupled through an impedance
matching network consisting of inductor L503, capacitor C506 and resistor R504 to the
second mixer TR512.

Second Mixer and Oscillator

The 82.2 MHz IF input is applied to TR512 and mixed with an 82.655 MHz frequency
supplied by crystal oscillator X501. Inductor L511 sets the frequency of X501.

Second IF and Detector

The output of the second mixer is coupled to the 4-pole ceramic filter FL511, which
provides the 455 kHz selectivity. The output of the ceramic filter is coupled to the base
of IF amplifier transistor TR513. This transistor provides limiting for the 455 kHz IF
signal (1.4 Vp-p) to prevent high level over-loading of 1C502 (Limited/FM Detector,
Noise Amplifier).

IC502 and associated circuitry provide an IF amplifier and FM detector. The 455 kHz IF
input is applied to Pin 18.

The 455 kHz IF signal is amplified and applied to 4-pole ceramic filter FL512, which
provides the 455 kHz selectivity. The output of the 455 kHz filter is re-applied to 1C502-
5. The second IF signal is amplified and limited. Inductor L513 shifts the IF signal by
90° and appliesit to the internal FM detector. The FM detector compares the shifted IF
signal to the internal IF signal to recover the audio modulation. The audio output of
IC502 is applied to the System Control and Frequency Synthesizer board (A801) through
the base of audio buffer transistor TR531.

Squelch Circuit

The squelch circuit senses the noise components contained in the FM detector audio
output. The squelch input is applied to Pin 12 of 1C502 from audio buffer transistor
TR531. An interna circuit of 1C502 provides filtering and applies received noise in the
6-8 kHz frequency band to potentiometer RV53| (Squelch Adjust). The output of the
squelch adjust potentiometer is connected to the noise detector. The noise detector
consists of resistor R540, capacitor C538 and diode CD531. As the noise increases in
magnitude in a negative direction, negative spikes cause CD531 to conduct and charge
C537 and C538 to a DC level proportional to the noise level. The output of the noise
detector is applied to the input of a squelch trigger circuit consisting of transistors TR532
through TR535. The squelch trigger has approximately 3 dB of hysteresis to prevent
sudden noise level changes from affecting the squelch threshold setting. Resistor R538
provides temperature compensation for the squelch circuit. The output of squelch trigger
is the Carrier Activity Sensor (CAS). The CAS output is applied to the System Control
and Frequency Synthesizer board.
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Audio Circuits

Received audio (VR IN) from the FM detector is applied to the input of audio pre-
amplifier IC601-A on Frequency Synthesizer Board A801 (refer to Maintenance Manual
LB1-38428). The audio is then applied through Tone Reject Filter HC601, audio gate
IC603-C and pre-amplifier 1C601-B to the Volume Control 1C602. The audio output
from the Volume Control IC is applied through audio pre-amplifier 1C601-D and
connector J704, J501 (VR OUT) to the de-emphasis network R551, R552 and capacitors
C552 and C553 on the Transmitter/Receiver Board. This enables audio amplifier IC551
which provides up to 4 watts of audio output power to the 4-ohm speaker.
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LBI-38427A PARTS LIST

1
SYMBOL PART No. DESCRIPTION SYMBOL PART hu.. DESCRIPTION .| sYmsoL PART |... DESCRIPTION
RECEIVER SECTION
MLS (UHF) cs2s B19/5CAADO1237 Ceramic: 0.1 uF +10%, 25 VDCW, Temp coef +15%. 10502 B19/5DDAS00074 Linear, Low Power Narrowband FM IF: sim to i R523 B19/SRDAC02462 Metal film: 3.3K ohms +5%, 100 VDCW, 1/10 w.
- - and MOTOROLA MC3359P
C’I";sf,é‘f c526 f R524 BL9/5RDACO2469 Metal film: 220 ohms +5%, 100 VDCW, 1/10 w.
c 9 00245 L , Audic Amplifier: sim to NEC UPCL241H.
¢527 B19/5CAADO1675 | Ceramic: 47 pF +#5%, 50 VDCW, Temp coef 0+30 PPM. ressi B19/50AAA inear, Audio Ampiifier ° ' RS52S B19/5RDAC02478 | Metal film: 4.7K ohms +5%, 100 VDCW, 1/10 w.
71 19 00483 L ., Posit Volta Regulator : sim to NJRC .
cs28 BL9/5CEAR01982 | Electrolytic: 47 uF.+20%, 16 VOCHW. tes BL9/5DAAN ML A e 9e Reg frosamte 8527 BL9/5RDAC02439 | Metal film: 47K ohms +5%, 100 VDCW, 1/10 w.
¢531 B19/5CAADO1478 Ceramic: 1500 pF +5%, 50 VDCW, Temp coef +350, i RS28 B19/SRDACO2447 Metal film: 100 ohms +5%, 100 VDCW, 1/10 w.
SYMBOL PART NO. DESCRIPTION -1000 PPM. - - - - < - - - - - CONNECTORS - - - = = - - . -
R531 B19/SRDAC02479 | Metal film: 8.2K ohms +5%, 100 VDCW, 1/10 w.
€532 B19/5CEAAO1864 Electrolytic: 10 uF +20%, 25 VDCW. J501 B19/5IHES00240 Connector. 16 pins: sim to HIROSE 2532 515/ SRORCO2483 detal film 33K o \5t. 100 Voo, 1/10
-165-1.25DSA(G). i LAl . , w.
B19ACMN-234A (403-420 MHz) c533 B19/5CAADO0S38 Ceramic: 1000 pF +10%, 50 VDCW, Temp coef +15%. FH3-16 (6) | hms
B19/CMN-234B (450-470 MHz) co3s 815/ SCANDD0SST . 4700 BF +10%, 50 VDCH, Temp coef +15% 3551 B19/SITCA00137 Connector, 3 pins. i R533 B19/5RDAC02455 | Metal film: 150K ohms +5%, 100 VDCW, 1/10 w.
eramic: P . . .
o3 o197 5cARDO1478 . 1500 gF +5%, 50 VDOH, Temp cost +350 1552 B19/5IWAD0O121 Connector, 2 pins. . R534 B19/SRDAC02478 Metal film: 4.7K ohms #5%, 100 VDCW, 1/10 w.
- - - - - - - - - CAPACITORS - - - -~ - - - - - - eramic: . . 4 .
-1000 PPM. Ps51 B19/5JDAN0OOL2 Receptacle: 2 position. | RS35 B19/5RDACO2484 Metal film: 39K ohms +5%, 100 VDCW, 1/10 w.
ceol B19/5CAAD00838 Ceramic: 1000 pF +10%, SO VDCW, Temp coef +15%. |
/ eramt PR+ ° C536 B19/5CAADO1366 Ceramic: 0.022 uF +10%, 50 VDCW. Temp coef +15%. 1 R536 B19/SRDAC02449 Metal film: 100K ohms +5%, 100 VDCW, 1/10 w.
i
c402 B19/5CAAD00956 Ceramic: 5 pF +0.25 pF, 50 VDCW, Temp coef 0+30 - - - - - - - - - - -RELAYS - - - - - - - - - - {1
/ PPH. (Used fn A and g). F <537 B19/5CSACO1151 Tantalum: 0.33 uF +20%, 35 VDCW. RS37 B19/5RDAC02474 Metal film: 1.5K ohms ¢5%, 100 VDCW, 1/10 w.
’ K501 B19/5KLACO0112 Relay: 9VDC, 3A: sim to TAKAMIZAWA JY9H-K. : )
c420 B19/5CAAD00838 Ceramic: 1000 pF +10%, 50 VDCW, Temp coef +15%. c538 B19/5CSAC01069 Tantalum: 2.2 ufF +20%, 35 VDCW. / Y R538 B19/SRZBX00002 Thermal: 10K ohms; sim to TDK NTCDS40203HG
1033¢.
c421 BLS/5CAADO0948 Ceramic: 33 pF +5%, 50 VDCW, Temp coef 0+30 PPM. €539 BL9/5CAAD009ST Ceramic: 4700 pF +10%, 50 VDCW, Temp coef +15%. S e e e s - = s - - S COILS - - - - e e - == | R535 519/ 5ROACO2451 wetal il 2.2k 450, 100 VDOW, 1/10
eta 1lm: . ohms X. . . w.
c422 B19/5CAAD00838 Ceramic: 1000 pF +10%, 50 VDCW, Temp coef +15%. €552 B19/SCAAD00959 Ceramic: 0.0l uF +10%, 50 VDCW, Temp coef +15%. Leol B19/6LALDL1010 Coil, RF. (Used in A and B). : csa0 s10/5R0AC02452 Metal Film s 6K 15, 100 vooH, 1/10
and 1 eta : . ohms +5%, . w.
c423 €553 B19/5CAADO1477 Ceramic: 0.033 uF +10%, SO VOCW, Temp coef +15%. La3l B19/6LALD11033 Coil, RF. (Used in A and B). ; w542 s1o/5RORCO2485 | Metal film: 100K o 5. 108 v V1o
' ; 3 ilm: hms +5%, DCW, .
c424 B19/SCAAD00964 Ceramic: 8 pF $0.5 pF, 50 VDCW, Temp coef 0+30 c554 B19/5SCAADOL366 Ceramic: 0.022 uF +10%, 50 VDCW, Temp coef +15%. L432 B19/6LALDLI1022 Coil, RF. (Used in A and B). {] )
BPM. ° and / ¢ ) ‘T RSe3 B19/SRDACO2454 Metal film: 22K ohms +5%, 100 VDCW, 1/10 w.
€555 . R
- L481 B19/6LALDO1185 Coil. RF. i .
C425 B19/5CAAD00838 Ceramic: 1000 pF +10%, 50 VDCW, Temp coef +15%. c556 B19/5CAAD01982 Electrolyt 47 uF +20%. 16 VDGH i R544 B19/5RDACO2485 Metal film: 68K ohms #+5%, 100 VDCW, 1/10 w.
ectrolytic: u . . L501 B19/6LAALO00O3 Coil, RF. .
c43l B19/5CAADO0964 Ceramic: 8 pF +0.5 pF, 50 VDCW, Temp coef 0+30 thru ' R545 B19/5RDACO2454 | Metal film: 22K ohms ¢5%, 100 VDCW, 1/10 w.
PrL- eese Ls0z BL9/6LCARDOSST Coll. RF. . i R546 B19/5RDACO2444 | Metal fil 56K ohms #5%, 100 VDCW, 1/10
1 eta ilm: ol +5%, A .,
c432 B19/5CAADO0968 Ceramic: 12 uF #5%, 50 VDCW, Temp coef 0430 PPM. €559 B19/SCAADO1237 Ceramic: 0.1 uF +10%, 25 VDCW, Temp coef #15%. 1503 B19/SLAALO00O3 Coil, RF. : .
(Used in A). ceo L9/ 5CEAROL786 ) iyt 220 uF +20%. 25 vb | R547 B19/SRDACO2491 Metal film: 390 ohms +5%, 100 VDCW, 1/10 w.
< B19/5C Electrolytic: uF +20%, VDCH . Ls11 B19/SLAALOG003 { Coil, RF.
c432 B19/5CAAD00964 | Ceramic: 8 pF +0.5 pF, 50 VDCW, Temp coef 0+30 ; R548 B19/5RDACO2474 Metal film: 1.5K ohms +5%, 100 VDCW, 1/10 w.
PPM. (Used in B). 5331 B19/SCEAA01657 Electrolytic: 220 uP +20%, 16 VDCW. 1512 B19/5LCAA0O560 Coil, RF. i s 519/ SROACO2454 wetal £i1 22k v 100 & 1o
i eta ilm: ohms #5%, DCW, w.
ca34 B19/5CAAD00962 Cerami((:: 6 pF 33‘5 pF, 50 VDCW, Temp coef 0430 | c562 Ls13 B19/5LAAL000O4 Coil, RF. : ;2::
PPM. (Used in A). ;
c563 B19/5CAAD01237 Ceramic: 0.1 uF +10%, 25 VDCW, Temp coef #15W. _ i
C434 B19/5CAAD00956 Ceramic: 5 pF +0.25 pF, 50 VDCW, Temp coef 0+30 ‘224 @ e = = = = = - - - RESISTORS - ~ - = = = = = - « ! R553 B19/5SRDACO2453 Metal film: 220K ohms #5%, 100 VDCW, 1/10 w.
PPM. (Used in B). c
9/5R ilm: hms + . R554 B19/SRDACO2223 Metal film: 2.2 ohms +5%, 200 VDCW, 1/8 w.
c435 B19/5CARD00952 Ceramic: 27 pF #5%, 50 VDCW, Temp coef 0430 PPM. C565 B19/5CEAA02084 Electrolytic: 4.7 uP +20%, 35 VOCW. Reot B1S/SRDACO2446 Metal tilm: 1K o 5% 100 VDG, 1710 w ; and
(Used in A). 571 B19/5CAADO1237 Ceramic: 0.1 uF +10%, 25 VDCH, Temp cosf +15% R402 B19/SRDAC02462 | Metal film: 3.3K ohms +S%, 100 VDCW, 1/10 w. | RSS5S
c435 | B19/SCAAD00840 | Ceramic: 22 pF $5%, 50 VDCW, Temp coef 0+30 PPM. 323; R403 B19/5RDACO2450 | Metal film: 10 ohms +5%, 100 VDCW, 1/10 w. ‘ R556 B19/5RDACO2445 | Metal film: 10K ohms #5%, 100 VDCW, 1/10 w.
| (Used in B). : l
B19/S ilm: 7 . R557 B19/5RDACO2451 Metal film: 2.2K ohms #5%, 100 VDCW, 1/10 w.
c437 B19/5CAADO0962 | Ceramic: 6 pF +0.5 pP, 50 VDCW, Temp coef 0+30 cs81 BL9/5CAAD01237 { Ceramic: 0.1 uf +10\, 25 VDCW, Temp coef +15%. Rao4 /SRORCOZ4TL | Metal film: 470 ohms +5%, 100 VDCH, 1/10 v
1 PPM. (Used in A). R40S B19/5RDACO2469 Metal film: 220 ohms +S%, 100 VDCW, 1/10 w. . RV531 B19/5RVABO0421 Variable: SK ohms $30%, 0.1W.
and
c437 B19/5CAAD00951 Ceramic: 7 pF +0.5 pF, 50 VDCW, Temp coef 0+30 c582 B19/5CAAD0O0959 Ceramic: 0.0l uF +10%, 50 VDCW, Temp coef +15%. R406
PPM. (Used in B). - - - - - - - - - - TRANSFORMERS - - - - - - - -
c583 B19/5CEAR02283 | Electrolytic: 33 uF +20%, 25 VDCW. R411 B19/5RDAC02471 | Metal £ilm: 470 ohms +5%, 100 VDCW, 1/10 w. )
c481 B19/5CAAD00962 Ceramic: 6 pF 0.5 pF, 50 VDCW, Temp coef 0+30 and | T401 B19/6LAFDOL136 RF Transformer.
PPM. c584 B19/SCAAD00838 Ceramic: 1000 pF +10%, 50 VDCW, Temp coef +15%. R412 :
, 1] Tes1 B19/6LHLDOQOOS RF Transformer.
€482 | B19/5CAADO0853 | Ceramic: 3 pF #0.5 pF, 500 VDCW, Temp coef 0+30 €585 B19/5CAAD00959 | Ceramic: 0.01 uf +10%, 50 VDCW, Temp coef +15%. R413 B19/5RDAC02464 | Metal film: 15 ohms +5%, 100 VDCW, 1/10 w. 1 ;222
PPH.
©586 B19/5CAAD00838 Ceramic: 1000 pF +10%, 50 VDCW, Temp coef +15%. Re21 B19/5RDAC02471 Metal film: 470 ohms +5%, 100 VDCW, 1/10 w :
c483 B19/5CAAD00962 i Ceramic: 6 pF #0.5 pF, 50 VDCW, Temp coef 0+30 thru and ’ : : !
PPM. c589 Re22  { - Lty e - - - - - TRANSISTORS - - - - - -
csgl B19/SCARDO0838 Ceramic: 1000 pF +10%, 50 VDCW, Temp coef +15%. DIODES R423 B19/5RDAC02450 Metal film: 10 ohms +5%, 100 VDCW, 1/10 w. TR401 B19/STCAB00287 Silicon, NPN: sim to NEC 28C3357.
an --T- - - - - - - - - - - - - -0
302 cp4o1 B19/STXAR00023 | Silicon: Ffast recovery; sim to MITSUBISHI MC301 Ras1 BL9/SRDACO2471 | Metal film: 470 ohms +5%, 100 VDCW, 1/10 w. || mmso1 BL9/STRAHO0006 "'“’:"‘";‘,',y%;ii‘z;“":" (Junction Single Gate):
b : : - and sim to SOl .
c504 B19/5CAAD0O0961 Ceramic: 4 pF +0.25% pF, 50 VDCW, Temp coef 0+30 and R482
PPM. cD402 TRS11 B19/5TCAA00274 Silicon, NPN: sim to HITACHI 25C2620.
505 B19/5CARDO1054 < 105 oF +0.25 50 VDGH, T c R483 B19/5RDAC02450 Metal film: 10 ohms +5%, 100 VDCW, 1/10 w. ‘T‘:gn
Al eramic: .5 PF +0. PF, . Temp coe X :
| 0430 PPM. €D451 B19/5TXAR00334 :;:;;g*;:ms:hﬂtkv Barrier Diode Quad, sim to NEC R501 B19/5RDAC0O2468 | Metal film: 150 ohms +5%, 100 VDCW, 1/10 w. 1 rmsis 819/ 5TDABO00S A sils weN im to NEC 260596 (DV3)
| TR ilicon, ¢ sim to .
c506 B19/5CAAD00956 Ceramic: 5 pF +0.25 pF, 50 VDCW, Temp coef 0+30 . R503 B19/SRDACO2447 Metal film: 100 ohms +5%, 100 VDCW, 1/10 w.
BN cps31 B19/5TXAD00290 | Silicon: fast recovery (2 diodes in cathode onms 110 v TRS31 B19/STDABO00S4 | Silicon, NPN: sim to NEC 25D596 (DV3).
. common}; sim to TOSHIBA 1SS184. R504 B19/5RDACO2445 Metal film: 10K ohms +5%, 100 VDCW, 1/10 w. h thru
c507 B19/5CAAD00S38 Ceramic: 1000 pF +10%, 50 VDCW, Temp coef +15%. i|  TR533
{ cD551 B19/5TXAD00290 silicon: fast recovery (2 diodes in cathode RS11 B19/5RDAC02451 Metal film: 2.2K ohms +5%, 100 VDCW, 1/10 w ;
c511 B19/SCAAD00948 Ceramic: 33 pF +5%, 50 VDCW, Temp coef 0+30 PPM. common); sim to TOSHIBA 1SS184. ‘ ! {1 TRS34 B19/STBABO005S Silicon, PNP: sim to NEC 2SB624 (BV3).
] . R512 BL19/5RDAC02478 | Metal film: 4.7K ohms +5%, 100 VDCW, 1/10 w. R
€512 B19/5CAADO0950 Ceramic: 15 pF +5%, 50 VDCW, Temp coef 0+30 PPM. €Dp571 B19/5TXRN00O68 Silicon: fast recovery; sim to SANKEN EMO1ZW. i TRS535 B19/5TCAZ00007 Silicon, NPN: sim to SANYO 25C3396.
- . . R513 B19/SRDAC02445 | Metal film: 10K ohms +5%, 100 VDCW, 1/10 w.
€513 B19/5CAAD00838 Ceramic: 1000 pF +10%, 50 VDCW, Temp coef +15%. CD572 B19/5TXANO0065 | Silicon diode, 200V 1A; sim. to Sanken EML. / TR536 B19/STDABOO0S4 Silicon, NPN: sim to NEC 25D596 (DV3).
. . . . R514 B19/SRDACO2446 | Metal film: 1K ohms +5%, 100 VDCW, 1/10 w.
C514 B19/5CAAD00948 Ceramic: 33 pF +5%, 50 VDCW, Temp coef 0+30 PPM. CcD573 B19/5TXAE00323 Zener diode, 20V; sim. to Hitachi HZ20-1. ) / ] TR537 B19/STCAZ00007 Silicon, NPN: sim to SANYO 25C3396.
R515 B19/5RDACO2481 Metal film: 15K ohms +5%, 100 VDCW, 1/10 w.
cs15 B19/5CAAD00852 Ceramic: 1 pF +0.25% pF, 50 VDCW, Temp coef 0+30 /10w | TR551 B19/STDABO00S4 Silicon, NPN: sim to NEC 2SD596 (DV3).
PPM. e PILTERS - - - - — - o R516 BL9/SRDAC02478 Metal film: 4.7K ohms +5%, 100 VDCW, 1/10 w. !
!
2 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, Temp coef +15%. FL401 B19/SDHBEO0006 | RF Filter: (Used in A). R517 B19/5RDAC02474 | Metal film: 1.SK ohms +5%, 100 VDCW, 1/10 w. i S - - -+ - - - - - -CRYSTALS - - - - - - - - -
c517 B19/5CAADO1237 Ceramic: 0.1 uF +10%, 25 VDCW, Temp coef #15%. FL40L B19/SNLAT00031 RF Filter: (Used in B) RS18 B19/5RDAC02466 Metal film: 33 ohms +5%, 100 VDCW, 1/10 w. X501 B19/5XHAR00782 Quartg crystae: 82.655 MHz.
c518 B19/5CAAD00838 Ceramic: 1000 pF +10%, 50 VDCW, Temp coef +15%. #1501 B15/5XHAROOT80 Crystal filter: Fe82.2 HHz RS19 B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW, 1/10 w. ; xsgou B19/52JDF00001 Crystal Socket: sim to HAKUTO 75315-001.
: . . ' an
€519 B19/5CEAA01237 Ceramic: 0.1 uF #10%, 25 VDCW, Temp coef +15%. FLS11 B19/SNRARD0094 Ceramic filter: 455 Kz R520 B19/5RDACO2447 Metal film: 100 ohms +5%, 100 VDCW, 1/10 w. X55018
. i
c521 B19/5CAADO1237 Ceramic: 0.1 uF +10%, 25 VDCW, Temp coef +15%. FLS12 515/ SNRAR000 41 ceramic filter: 455 Kiz R521 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW, 1/10 w. :
c522 B19/5CAAD009S9 Ceramic: 0.0l uF +10%, 50 VDCW, Temp coef +15%. R522 B19/SRDAC02451 Metal film: 2.2K ohms +5%, 100 VDCW, 1/10 w. i
- - = = = - - INTEGRATED CIRCUIT - - - - - = = =
{
1c501 B19/SDAAR00021 Linear, Positive Voltage Regulator: sim to :
MATSUSHITA AN6541.
*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES ¢
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PARTS LIST LBI-38427A

TRANSMITTER SECTION : : PART NO DESCRIPTION
Héﬁ,;-;;ﬁ?‘;“ SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL X
ISSUE 1
i . /10
c tstor: s 222 Ri BLY/SRDACO2446 | Metal film: 1K ohms +5%, 100 VDCW, 1/10 w.
26 BL9/5CAADO0B3S | Ceramic: 100 pF #5%, 50 VOCH, temp coef 0430 cos B19/5TZAACO104 | Ceramic Varistor: sim to SAKENSNR-220KD10 1
. thru PEM. cn6 B19/STXAMOOO19 | Silicon, fwd current 3a, 200 PIV: sim to R20 BL9/5RDAC02480 | Metal film: 12K ohms +5%, 100 VDCW, 1/10 w.
c30 . MOTCROLA MR7S51.
SYMBOL PART NO. DESCRIPTION . { R2L B19/SRDAC02476 | Metal film: 2.7K ohms +5%, 100 VDCW, 1/10 w.
31 B19/5CSAC00982 | Tantalum: 1 uF +10%, 35 vDCW. €101 | BL9/5TXAD00290 | Silicon, fast recovery (2 diode in common): sim 1o . 5 2K ohms +5%. 100 VOO, 1/10
) . R22 B19/5RDACO24 Meta m: B8.2K ohms . , w.
c32 BL9/SCAADO0839 | Ceramic: 100 pF +5%, 50 VDCW, temp coef 0+30 . to TOSHIBA Iss184 / ® '
B19/CMN-234A (403-420 MHz) FPM. : ' K23 B19/SRDACO2457 | Metal film: 27K ohms +5%, 100 VDCW, 1/10 w.
BL9/CMN-234B (450-470 MHz) c33 B19/SCAADO1078 | Ceramic: 0.1 uF +5%, 25 VDOW, temp coef 0+30 i I R24 B19/5RDAC02462 | Metal film: 3.3K ohms +5%, 100 VDCH., 1/10 w.
PEM. !
#c1 B19/5DDAB00249 | RF power module: sim MITSUBISHI M57704M. (Used
_________ CAPACITORS - - - - - - - — _ - ; in A). R25 BL9/SRDAC02474 | Metal film: 1.5K ohms +5%, 100 VDCW, 1/10 w.
c3a B19/5CAADO0B39 | Ceramic: 100 pF +5%, 50 VDCW, temp coef 0+30 i
c1 B19/SCEAA01822 Electrolytic: 33 uF +20%, 25 VDCW. PPM. KCl B19/5DDAB00247 RF power module: sim MITSUBISHI MS57704H. (Used R26 B19/SRXAE00028 POSISTOR.
| . ' in B).
c2 BL9/5CRAR00838 | Polypropylene: 0.47 uF +5%, 50 VDCW. 38 B19/SCSACO1409 { Tantalum: 4.7 uF +10%, 16 VDCW. i R101 | BL9/SRDACO2471 | Metal film: 470 ohms +5%, 100 VDCW, 1/10 w.
c3 B19/5CAAD00789 | Ceramic: 0.0l uP +10%, 50 VDCW, temp coef +10%. c38 B19/SCEAR01BL3 | Electrolytic: 100 uF +20%, 50 VDCW. ! - - - - - - - - INTEGRATED CIRCUITS - - - - - - - R102 | B19/SRDAC02450 | Metal film: 10 ohms +5%,100 VDCW, 1/10 w.
ca B19/5CAADO1056 { Ceramic: 0.1 uF 480, -20%, 50 VDCW, temp coef c3e BLO/SCARRO3091 | Ceramic: 100 pF +5%, 50 VDCW, temp coef 9+60 ic1 B19/SDAANOO368 | Linear, Dual OP AMP: sim to NIRC NJM3403AM. R103 | B19/5RDACO2471 | Metal film: 470 ohms +5%, 100 VDCW, 1/10 w.
+30, -80%. ’
; : s R104 | B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW, 1/10 w.
c5 B19/5CAAA03094 Ceramic: 10 pF +0.5 pF, 500 VDCW, temp coef 0+60 c40 B19/5CAADO0B39 Ceramic: 100 pF +5%, 50 VDCW, temp coef 0+30 1c101 | B19/5DAAR00021 k;:::; Positive Regulator: sim to MATSUSHITA /
PPM. (Used in A). PEM. ; R105 | B19/5RDACO2452 | Metal film: 5.6K ohms +5%, 100 VDCW, 1/10 w.
cs B19/5CAAA03102 Ceramic: 7 pF 0.5 pF, 500 VDCW, temp coef 0+60 | c41 B19/SCAAR03128 g;;ﬂmic: 4 pF +0.25 pF, SO0 VDCW, temp coef 0+60 { - - - - - - - - - - CONNECTORS - - - - - - - - - R106 B19/SRDAC02450 Metal film: 10 ohms +5%,100 VDCW, 1/10 w.
PPM. {(Used in B). : i
i . R107 | B19/SRDAC02542 | Metal £ilm: 820 ohms +5%, 100 VDCW, 1/10 w.
cé B13/SCAAR03080 | Ceramic: 47 pF 5%, 500 VDCW, temp coef 0460 c42 B19/5CAAA03138 { Ceramic: 2 pF ¢0.25 pF, 500 VDCW, temp coef ¥ B19/6IALD0000Z | Comnector /
PPM. (Used in A). - 0+250 PPM. 32 B19/53TDH00060 | Connector. RL08 | BLS/SRDACO2447 | Metal film: 100 ohms +5%, 100 VDCH, 1/10 w.
Qe an
c6 B19/5CAAA03100 | Ceramic: 39 pF +5%, 500 VDCW, temp coef 0460 c43 B19/5CARA03084 SEpimici 6 BF +0.5 pF, 500 VDOW, temp coef 0460 J101 | B19/53DAS00001 | Connector. R109
PPM. Used in B). y .
¢ ) R110 | B19/5RDAC02552 | Metal film: 560 ohms +5%, 100 VDCW, 1/10 w.
c7 B19/5CAAR03095 Ceramic: 56 pF +5%, 500 VDCW, temp coef 0+60 Ca4 B19/5CAAR03138 Ceramic: 2 pF +0.25 pF, 500 VDCW, temp coef S e e m e e e o < - - RELAYS - - - - - = = - o
PPM. (Used in A). ’ . 04250 PPM. '4 . R111 { B19/5RDAC02473 { Metal film: 1.2K ohms +5%, 100 VDCW, 1/10 w.
. 1 B19/SKLADOO657 | Relay: DCOV. drive current 39 mA.
c7 B19/5CAAA03100 Ceramic: 39 pF #5%, 500 VDCW, temp coef 0+60 c45 B19/5CAARD3084 f,;;"“"' 6 PF +0.5 pF, 500 VDCW, temp coef 0+60 . R112 B19/SRDAC02460 Metal film: 47 ohms #5%, 100 VDCW, 1/10 w.
PPM. (Used in B). :
( ) ) : =3 ¢ T R113 B19/S5RDAC02578 Metal film: 180 ohms +5%, 100 VDCW, 1/10 w.
cs B19/5CAAHO0031 | Metal mica: 62 pF +5%, 100 VDCW, temp coef 0460 c46 B19/5CAAA03278 | Ceramic: S pF $0.25 pF, 500 VDCW, temp coef 0260 |
and PPM. (Used in A). i PPy, 1 B19/5LZAV0O0013 |} Coil, RF. R115 | B19/5RDACO2149 | Metal film: 47 ohms +5%, 100 VDCW, 1/8 w.
co . ]
] c47 B19/5CBAB02093 | Ceramic, feed thru type: 1000 pP, -0+200%, S0 L2 B19/5LZAV00011 | coil, RP. R118 | B13/5RDAC02469 | Metal film: 220 ohms +5%, 100 VDCW, 1/10 w.
cs B19/5CARH00029 | Metal mica: 56 pF +5%, 100 VDCW, temp coef 0460 | ““g VDCH. i
PPM. (Used in B). € L3 B19/5SLZAVO0O14 | Coil, RF. R119 | B19/SRDACO2474 | Metal film: 1.5K ohms +5%, 100 VDCW, 1/10 w.
c9 B19/SCAAHO0030 | Metal mica: 47 pF +5%, 100 VDCW, temp coef 0460 €32 BL9/SCEAR02283 | Electrolytic: 33 uP, $10%, 25 VDCW. L4 B19/6LALDO0068 | Coil, RP. R120 | B19/SRDACO1633 | Metal film: 2.2 ohms +5%, 100 VDCW, 1/4 w.
PPM. (Used in B). ic: ’
| cs3 BL9/5CARDO0839 | Ceramic: 100 pF $58, 50 VDCW, temp coef 0430 Ls B19/SLZAVOOG16 | Coil, RP. R122 | B19/5RDAC02469 | Metal film: 220 ohms +5%, 100 VDCW, 1/10 w.
c10 B19/5CAAR03088 | Ceramic: 24 pF +5%, 500 VDCW, temp coef 0+60 and PPM. and ’
PPM. (Used in A). c54 L6 R123 | B19/5RDAC02462 | Metal film: 3.3K ohms +5%, 100 VDCW, 1/10 w.
c11 B19/5CAAA03093 | Ceramic: 20 pF #5%, 500 VDCW, temp coef 0460 G101 | B15/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCH, temp coef #15%. L7 B19/5LZAV0001S | Coil, RF. R124 | B19/SRDAMOI541 | Metal film: 470 ohms +5%, 300 VDCW, 1/4 w.
PEM. (Used in A). . C102 | BL9/5CAAD00961 | Ceramic: 4 pF +0.25%, 50 VDCW, temp coef 0430 theu RV1 B19/5RVABO0411 { variable: 10K ohms +30%, 1/10 w.
c11 B19/5CARR03089 | Ceramic: 12 pF #5%, 500 VDCW, temp coef 0460 PPM. and
PPM.  (Used in B). ‘ €103 | B19/5CAAD00955 | Ceramic: 39 pF +5%, 50 VDCW, temp coef 0430 BPN. Lol § B19/6LHLDO0003 | Coil, RF.
c12 B19/5CAAR03094 eramic: I?U:’:d’gx‘f:)“' 500 VDCW, temp coef C104 | B13/SCAADO0838 | Ceramic: 1000 pF 4108, SO VDCH, temp coef $15%. L102 { BI9/SLCAROOS60 | Coil. RP, 0.22 uM. s e e e e o . - URABSISTORS - ~ ~ - = - - - -
- thea L103 | B19/5LzAv00017 | coil, RF. )
c12 B19/5CAAA03103 | Ceramic: 8 pF #0.5 pF, 500 VDCW, temp coef 0460 clos . . TRL B19/STCAD00088 | Silicon, NPN: sim to Mitsubishi 25C3102.
i L104 | Bl9/sL 0 il, RF. 0.22 uH. .
FEM- (Used in B). G107 | BIS/SCAADO0949 ( Ceramic: 2 pF +0.25 PF, 50 VDCW, temp coef 0430 ona 13/5LchR0056 cott. ® ¢ TR2 B19/5TDARO0012 | Silicon, NPN: sim to MATSUSHITA 28D1271.
c13 B19/5CAAA03094 | Ceramic: 10 pF +0.5 pF, 500 VDCW, temp coef PPM, L10s /s 0001 , to nar oa 258953m
i TR3 B19/STBARO Silicon, NPN: sim to MATSUSHI B9S3A.
0160 PPM. (Used in A). ] c109 B19/5CAAD00839 | Ceramic: 100 pF +5%, 50 VDCW, temp coef 0430 L106 B19/5LZAV00017 Coil. RF. tlicon °
c13 B19/5CAAR03087 Ceramic: 5 pF +0.25 pF, 500 VDCW, temp coef 0+60 é?;; PPM. TR4 B19/5TDAB0O0054 Silicon, NPN: sim to NEC 2CD596-T1BE DV3.
PPM. (Used in B). a:g
c14 B19/5CAAR03091 | Ceramic: 100 pF #5%, 500 VDCW, temp coef 0460 C113 | BL9/SCAADO0853 i Ceramic: 3 pF $0.25 pF, SO VDCW, temp coef 0430 pLUGS
and PPM. - i PEM. Pl B19/6ZCLD00004 | POWER CABLE. TRE B19/5TBABO00SS | Silicon, NPN: sim to NEC 2SB624-T1B DV3.
c1s .
Cll4 | B19/5CAAD00B39 | Ceramic: 100 pF +5%, 50 VDCW, temp coef 0430 P102 B19/6JJLD00025 | COAX1C1A2 CABLE. TR101 § B19/STCABOG287 Silicon, NPN: sim to NEC 25C3357-T1.
c16 B19/5CAAR03083 | Ceramic: 0.1 uF #5%, 50 VDCW, temp coef 0+60 FEM. . and
TR102
PEM. €115 | B19/5CAAD00953 | Ceramic: 10 pF +0.5 pF, 50 VDCW, temp coef e e e e - - - RESISTORS - - - - - — - - - .
c17 B19/5CARDO0964 Ceramic: 8 pF +0.5 pF 50 VDCW, temp coef 0+30 0+30 PPM. TR103 | B19/5TZAR00019 Silicon, NPN: sim to MOTOROLA MRF559.
PPM. ) R1 B19/5RDACO2465 | Metal film: 22 ohms +5%, 100 VDCW, 1/10 .
" €116 | B19/SCAADO0839 | Ceramic: 100 pF +5%, 50 VDCW, temp coef 0430 and ! TR104 | B19/STBAB000S5 | Silicon, NPN: sim to 2SB624-T1B DV3.
c19 B19/5CAAD00839 | Ceramic: 100 pF +5%, 50 VDCW, temp coef 0+30 thru PPM. R3 1 B19/6LALDO011S
PEM. ' W LA Jumper wire.
) R3 B19/5RDAC02471 | Metal film: 470 ohms +5%, 100 VDCW, 1/10 w.
c20 B19/5CAAD00838 Ceramic: 1000 pF +10%, 50 VDCW, temp coef #15%. | cl20 B19/5CAAD00949 g;;amlc. 2 pF +0.25 pF, 50 VDCW, temp coef 0+30 and
. R4
c21 B19/5CAAD00839 | Ceramic: 100 pF +5%, 50 VDCW, temp coef 0+30 fe: |
PPH. €121 | B19/SCARDO0839 Sepamic: 100 pF +5%, 50 VDGW, temp coef 0430 RS B19/5RDAC02137 | Metal film: 100 ohms +5%, 100 VDCW, 1/8 W.
c22 B19/SCRAADO0964 Ceramic: 8 pP +0.5 pF 50 VDCW, temp coef 0430 c122 B19/5CSAC00912 Tantalum: 10 wF +10%, 35 VDCH R6; B19/5RDAC02226 Metal film: 82 ohms +5%, 100 VDCW, 1/8 W.
PPM. : . . :
o R7 BL9/5RDAC02447 | Metal film: 100 ohms +5%, 100 VDCW, 1/10 w.
c23 B19/5CAAD00S4S | Ceramic: 2 pF +0.25 PP 50 VDCW, temp coef 0430 c123 | B19/5CEARO1816 | Electrolytic: 47 uF +20%, 25 VDCW. N ot/ e .
PPM. (Used in A). c124 B19/5CAADO09ST Ceramic: 4700 pF +10%, 50 VDCW, temp coef +15%. ’ Metal film: ohms +5%, 100 vDCW. 1/8 w.
€23 B19/5CAAD008S3 e e sen BT 5y ;2% PF 50 VDCH. temp coef 0+30 €125 | B19/5SCAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp coef +15%. RS B19/SRDACO2567 | Metal film: 120 ohms +5%, 100 VDCW, 1/8 w.
and R10 B19/5RDAC02477 | Metal film: 3.9K ohms +5%, 100 VDCH, 1/10 w.
c24 B19/5CAADO0839 Ceramic: 100 pF +5%, 50 VDCW, temp coef 0430 cl2e
PEM. R1i B19/5RDACO2134 | Metal film: 47K ohms +5%, 100 VDCH, 1/8 w.
c2s BL9/5CAADOD838 | Ceramic: 1000 pF +10%, 50 VDCW, temp coef +15%. R R12 BL9/SRDACO2515 | Metal film: 560 ohms +5%, 100 VDCW, 1/8 w.
. d
cp1 B19/5TXAD00290 | Silicon, fast recovery (2 diode in common): sim R13
to TOSHIBA 15S184.
4 B19/SRDACO2142 t : .
cp2 BL9/STXANO0O68 | Silicon: 2001A, sim to SANKEN EMOIZW. e / 4 Metal £ilm: 820 ohms +5%, 100 VDCW. 1/8 w
R
cp3 B19/STXAAO0313 [ Silicon, Schottky Barrier: sim to NEC 18597 (2). s
L ) and R16 B19/5RDACO2446 | Metal film: 1K ohms +5%, 100 VDCW, 1/10 w.
COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES R17 BL9/SRDACO2141  { Metal film: 10 ohms +5%, 100 VDCW, 1/8 w
R18 B19/5RDAC02439 | Metal film: 47K ohms +5%, 100 VDCW, 1/10 w.
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