- o8/ ravro | -
NOTE: This document was reproduced from microfiche.

MAINTERANCE MANUAL
RECEIVER BOARD
CMA-257
POR
NLSHO40
TVO-WAY MOBILE RADIO COMBIRATIONS

DESCRIPTION .ccviriennenannnnonsnannonnnnns
CIRCUIT ANALYSIS ......... ceterstetacnaaaan
OUTLINE DIAGRANM .....
SCHEMATIC DIAGRAN ...

sesrcans st EIRLEETLT DS

PARTS LIST ........

D A A R I I IR SN I ST S A N A B Y

IC DATA ...........

s cacosesnesr st eLE LTS

TABLE OF CONTENTS

LR R L I A A SRR S BN SR AN Y

Page

S 28 LIRS EOERTRIEEOEBEOREISON
-------- TE OB OR L EENEELE LGNS
PO ETLILEERENRLSOBI NSRRI
-'~.-----.t...-u.;toul.noo-c.noo

LI BT RS S A L I 2 B BN B BN B B RE B B BE N R B B B R N )

BN . e

S B e L LELEBDERENTEIGLLENSENEDEOEES

e

DESCRIPTION

The MLS PM dual conversion, super-
heterdoyne receiver board (CMA-257) 1is
designed for operation in the 150.8 - 174
MHz frequency ranges and mounts in the
front and bottom of the radio frame
assembly as shown in FPigure 1- Receiver
Board Location.

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 intermediated
frequencies of 82.2 WHz and 455 KHz.
Adjacent channel selectivity is obtained
by using two band-pass filters: and 82.2
MHz crystal filter and a 455 KHz ceramic

-filter.

All of the receiver circuitry except
the synthesizer, audio preamp, and audio
PA are mounted on the receiver (RX) board
(refer to Figure 2 - Block Diagram). The
receiver consists of:

® a Front End and Mixer

® an 82.2 MHz Pirst IF, a 455 MHz
Second IF and a PN Detector

) Audio PA

® 8quelch
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GENERAL @B mcim (:1

i
i
CIRCpIT ANALYSIS

oy

MESTPORvR——". et

Receiver Pron{ End

DS
wg;”,,/m‘ e

An RF signal from the antennat 10
coupled through the low-pass filter,
antenna switch relay K1 and RF band-pass
Filter FL401 to the input of RF amplifier
RC401. The output of HC401 1is coupled
through RF band-pass filter FL402 ‘and
low-pass filter FL403 to the 1nput§ of
first mixer HC402. Front end selectivity
is provided by the RF band-pasa filéera
and low-pass tilter.

Receiver Ig; ection

The receiver board RF 1nJection
frequency (233.0 to 256.2 MHz) fromxthe .
synthesizer VCO is applied to amplifier
HC403 through RX injection connector
J402. The 4ipput level at J402 willi be
between 0.5 :and 1.0 milliwatts, |
milliwatts minimunm. The output¥
amplifier HC403 is filtered by an in
tion filter (PL403). This filter}
tuned to pass’ frequencies in the 233“0
256.2 MHz band-pass range.

Pirst Mizer !
kS

The {ﬁ.rlt mixer (HC402) is a dou
balanced} diode mixer that convert
signal in the 150.8-174.0 MHz frequ
range to the 82 2 Mhz first IF frequency

] RP from

In the -ixer stage,
front end RF filter 4is applied to

s SN,
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Figure 1 - Receiver Location (Bottom View)
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LB1~317686 CIRCUIT

input of the mixer. Injection voltage
from the amplifier stages is applied to
an 1input of the mixer. The 82.2 MiHz
mixer first IP output signal is coupled
from the output of HC402 through an
impedance matching network (TR501 and
L503) to a 4-pole crystal filter
consisting of PL8601-1 and FL501-2.

First IF

The highly-selective crystal filters
PL501-1 and PFL501-2 provide the first
portion of the receiver IF selectivity.
The output to the filters is coupled
through an impedance matching network
consisting of inductor L505, capacitor
nggl and resistor R504 to second mizxer
HC .

Second Mixer

S8econd mixer HC501 and assoclated
circuitry provide the second oscillator
and second mixer.

The 82.2 MHz IF input is applied to
Pin 7 and mixed with an 81.745 MHz fre-
quency supplied by crystal oscillator
X501. Inductor L5068 sets the frequency
of X501.

Second IF and Detector

The output of the second mixer is
coupled to the 4-pole ceramic filter
FLS502, which provides the 455 KHz selec-
tivity. The output of the ceramic filter
is coupled to the base of IF amplifier
tr.nsistor TRS502. This transistor pro-
vides limiting for the 455 KHz IF signal
(1.4 Vp-p) to prevent high 1level 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 XHz IF signal 1is amplified
and applied to 4-pole ceramic filter
FL303, which provides the 455 KHz selec-
tivity. The output of the 455 KHz filter
is re-applied to I1C502-5. The second IF
signal is amplified and limited. Induc-
tor L508 shifts the IF signal by 980° and
reapplies it to the internal FM detector.
The PFM detector compares the shifted IF
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signal to the internal 1IF signal to
recover the audio modulation. The audio
output of IC502 is applied to the System
Control and Pre- quency Synthesizer board
(AB01) through the base of audio buffer
transistor TR603. L

¥

Squelch Circuit

The squelch circuit senses the noise
components contained in the FM detector
audio output. The squelch {input 1is
applied to Pin 12 of IC502 from audio
buffer transistor TR503. An internal
circuit of IC502 provides filtering and
applies received noise in the 6-8 KHz
frequency band to potentiometer RV502
(Squelch Adjust). The output of the
squelch adjust potentiometer is connected
to the noise detector. The noise detec~
tor consists of resistor RS528, capacitor
538 and diode CDSO1. As the noise
increases in magnitude in a negative
direction, negative spikes cause CD501 to
conduct and charge C8535 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 TR504
through TR507. The squelch trigger has
approximately 3 dB of hysteresis to
prevent sudden noise level changes; from
effecting the squelch threshold setting.
Resistor R527 provides temperature
compensation for the squelch c¢circuit.
The output of squelch trigger is .the
Carrier Activated S8Switch (CAS8) signal.
The CAS outputiis applied to the System
Control and Frequency Synthesizer board.

Y

Audio Circuits

IR Gt
Received audio (RX AUDIO) from . the
FM detector is applied to the inplt' of
audio pre-amplifier :IC601-A on Prequency
Synthesizer iBoard A801 (refer § to
Maintenance Manual LBI~31767). The audio
is then applied through Tone Reject
Filter HC601, audio. gate 1C804-C and
pre-amplifier I1C601=C to the Volume
Contro}l I1C602. ® The audio output from the
Volume}j Control IC is applied through
audio i{pre-amplifier I1C601-C to the
de-emphasis network R628, R818, capacltor
Cc609 and C605. This enables audio
amplifier IC603 which provides up to 4
watts ©f audio’ output power input to a

4-ohm 1peukerz -

¥

L

.

TIONS DIVISION

nuausgﬂ'

GENERAL @D ELECTRIC

§

t ! f sy * 4 terven Co
v . Snwsinuta




G
a0 G

[FIESCERNG Sapr 1y

COMPONENT SIDE

@——— RUNS ON SOLDER SIDE

o

.o—— RUNS ON BOTH SIDES

‘¥ 4—— RUNS ON COMPON

it

SOLDER SIDE

LEAD IDENTIFICATION
FOR RVS01
(TOP VIEW)

o0

RC-5442

g e Y wxwm»w -

e et g

OUTLINE DIAGRAM |

Receiver Boar

e

i

d (A801)
CMA-257 !

X

Taecne 1



LBI-31766
X TAL FILTER

RF BAND PASS AND PASS RF LOW PASS IST MIXER BUFF AMPL
[ - 3
J40! sy ‘%l HC402 i iy 88?’ .CQ”‘. FL30t-1 FL301-2 L303
1 : " 12 LY 20 _ o *C
AX RF U rLe02 FL4OY | TMA4BL 1
CD40! IR 00 | IL t
M1301 I 33p l I l I « @
m 207
[ 2 Q0lp
s s
19K
RX INJECTION bt
BT 2 ®Raos c‘g’:t' R409
» P
"B&’;E R% ¢ ’ RX AUDIO
455KH srsis | “csze :
CERAMIC FILIER a7 | toooe
F"_]_-% apcrusssse | 1 Lt .
2ND _MIXER G ”|n_ i
IE 1508

Ii““ L] "
2 3 s s L
70 18 80 1 a8, ; 4

| e 1¢s02 *.

mcssser | §

2! [N

RS0 b )

DHDOOO! 88

8.2
23040
.2ND 0SC XTAL coosih z
X501 ; Clp
F2 emmsf:’ il o, 3 ﬂLr s) ocas:
! E LIMITER/FMOET §3343¥9
Ry aTO00P
022 022 CERAMIC FILTER NOLSE AMPL e t— i
e 1000P LF_AMPL scsy3  AUDIO BUFF
3
*rsost | A4 |-%0¢ ! vRs24 ‘c':'m $Rs23
22K i J 1800P $1.5K
cs12 i r mr
ISP ; . !
¢ c 10K mrc) %
33 )] LHA TR ¢
] AQ 22K muus 3
NOTES . ! RV302 :’__‘h" ) K 3
“8” IDENTIFIES CMIP™ COMPONENTS ; K T M .
( £X AMPLE, ®C401) WHICH ARE LOCATED ; Qmozzﬂ‘
OM THE COMPONENT SIDE OF THE SOARD. } S8K
| mr

ALL RESISTORS ARE 1/8 WATT UNLESS OTMERWISE SPECIFIED : g
RESISTOR VALUES IN A UNLESS FOLLOWED BY MULTIPLIER X OR M, [ 3
CAPACITOR VALUES LN F UNLESS FOLLOWED BY MULTIPLIER p,a OR)p. j
TNDUCTANCE VALUES IN W UNLESS FOLLOWED 8Y MULTIPLIER m ORy.

B
e

i o B

sQHEMAﬂc DIAGRAM

180.8-174 MHz Receiver
"DD00-CMA-257 i

vR g Taaue 2

e ey <+ e




PARTS LIST

WICEITER SOARD
JRCPCRA-237

1S8T% 2

P

§
!

SYMBOL PART . SESCRPTION
em s sanees-CAMCITONS « =% « s v gow
caot cracarsertse | Crremic: 0.01 oF 2108, 50 VW, veep mbﬁ.
ce03 JERC/SCAIDNeTEE || Covmmic: 1000 pF 23, 30 YNV, weap coel
and ~10e Y.
ce04 .
ce0s merscasenrat | Cresmic: 3 pF S22 pF, 30 UKV, tenp cont S 200
reu.
caos meacsameTre | Cresmte: 0.01 oF :1€R. B0 VICE, weap coel 3108,
ceo? EACAIMTEE || Cerente - 1000 g 33T, 30 TRCE, tewp ceel
~10m Yeu.
c409 TeCracasomTee | Crewmic: 1008 gF ST, MO VXV, vemp coel
and ~-1000 PN
cst0
cel2 meracaomerer | Coravac 0,81 oF 210N, W IOV, weap coef $IVA.
cat3 T /RCANPITTD Ceewniic: 1000 ¥ 51, 30 VIV, vemp coel
~10M0 e
801 SN FRBIITITD Creumiie:  6.01 WF 100, 50 VU, tomp coof 3NOA.
thrs
503
cso4 MC/ACANTRONIE | Crewstc: & pF =D.2% gf, 30 TXW, Swme *"»0
asd ne. _
308 ST /RN mm. L3 gt 0.30 pF. B0 VXY, G0 "
[« 14 JAC/ICMRINTND Crawmic . 0.81 oF SIOR, B VXV, Gump caef
cso8 Sy xER0uTras | Cleverelytic: &7 of 2308, 14 VENR.
308 MEACIIEe | Creustc . 1000 gf AT, 30 VB(Y, smp osef
and ~1080 WY
csto
(.11 JRC/ACEAMUEE | Blewarelytic: &Y of 2308, 2B VOKW.
e 2ECrACasnno? | Cesamtic . 13 pF 238, B0 VI, tasp ooef O
"we.
313 Merscsaumpes | Teswnlen: 0.23 oF 308, 33 VRN,
Ay | Cowmtic: 1000 gff o538, S0 VNV, wanp ceef
M ¥ . ¢ " < »
st meacsaconmm | Testalun: 8.22 oF 398, 3% YICW.
JACISCANONETEE | Ceowmtic: 1000 g 235, 30 VBCH, tanp oceef
cue -1 ee.
oy merceavwerss | Clectswlytic: &Y of *30F, 16 VRON.
(231} JRCISCAAINTRY | Oreumic: 1000 pF <88, 30 VICY, camp osef $108.
[< 31 JUCSCAMRTIGD Cawemiic: ©.01 of 2308, S0 VNN, Sanp coef 108.
€320 MCscsacnimey | Tantalum: 1 oF #3208, 35 VRCU.
[ 1] SCCADETIES | Cerumic:  0.01 wf 2308, 30 VICU, Samp ceeftipisd.
csee Jcraciasemee | Cerustc: 0.01 of 303, 0 YICU, eanp esetigiel.
[ 2 ] merscsacotons | Teatalen: 0.1 of 2308, 33 VECW. ]
and
334 )
28 JMC/CALSennEs [ Ceramic: 47 pF ¢35, 30 VKV, Comp euvt O
caze MC/SCAADSRTEZ [ Cevumdc: 1000 pP 2183, 38 VOCH, Sy
o JC/SCEABITSS | Electrolytic: 47 of 2305, 16 VBCH.
JRC/ICAADIETIR Coramic: 1300 pf «3%, 30 VLU, tawp ceef
cam rc -1000 PYN. % ]
csae MC/SCAL01E5S [ Covrsmic: 0.1 oFf +008 -203, 30 VKW, tanp
-39 -00%. Y
[~ ] JRC /SCAADSOTRR Cevamic: 1000 pFf +33, 30 YOCU, tewp ceef
~1000 PYU.
csn

- sy

s ’Sz‘sv‘hs §i§§w§

i
Netal £118:1s came s53, 300 VICE, 1/8 W.
&)
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GE PART 0. ’ DESCRIPTION sy PART M. SESCRPTION
JRC/3CAADOOTIL . 2000 >F 2108, 30 YICUW, temp voef 2108 2 JUC/SEDACORISY | Wetal fils: 4TS chme 5%, §0O VOCU, 1/8 W.
JRC/ICAADOOTEY 4V00 pF 218, 50 YDCY, temp coet +10%. ::o JAC/BDACONEY | Beral fila:  ITO chme $68, P06 VDLV, 1/8 ¥,
IMC/ACAADOY 108 - 8,032 wF 2388, 30 YICU. temp coef sl0%. a2 ;%
JNC/ICEACO1IN | 9.33 o 5388, 33 vCw. 2 JRC/SRDACORIGY | Weta) fila: 1S chme 208, 20 VT, 1/8 8.
JAC/3CSACO1089 " 2.9 4r 298, 33 VOCW. | 115 JUC /SRDACOR3Y Setal fila: 100 chme $0%, 500 VOCW, /0 0.
i A,
JIRC/5CAADOOTAR Coralie: 1000 p7 2108, 30 TDCY, temp coe? $10%. L JRC/SADACORISS | Wetal file: 130 chms 5%, B0 VOOV, 1/8 ¥,
JRC/3CAAN00783 | CoraBle: 4700 37 210, 50 YOCU, tewy coet s10%. = JAC/SRDACO2128 | Wetal filw: 3.7K chme 2%, ‘pb voew, 1/8 ¥,
: o1 ne JRC/3ADACER 160 Betal fila: 135K ches 208, 300 VOCW, 1/8 ¥,
1 Tttt ne Jrc/sanaconize | wetal tilm:  3.3% chme 338, 30O VOOV, 1/8 V.
JRC/STRAROOO4 Siltesag BY Suitriing;: sim to Mitswbish. 183, o U
" i | asee JaC/SADACO21I3 | weval fila:  1.3K ohes 503, 80D VOCY, 1/8 ¥,
b nser JRC/SADACORIZ | Betal fila:. 2.3% ohme $8%,°300 vOCW, 1/8 ¥,
JRC/$TXADOO2O S111eeh, fast recevery (2 dicdes is cathode
conmgl); 818 tc Teshibe 'SS184. L] JRC/73MDACER12S Wetal fils: 10K ohas $83, 306 VOCW, 1/8 V.
| 23 JRC/SADACO2IS | Weral tilm: 230 odms ¢B%, ng wDew, 1/8 .
LI B i 1R - T RS, e et - - ’“
SADACSR Wetal filw:  3.3C chhe #O ooy V.
JRC/3NBAGO0012 | Sasdepass filter. aim to Scehis BPIS6-17T4al. e » 18
| 31 JRC/3ABACORL Y N i .
IRC/SNRAGO001S pasé filier  aam to Soshie B136-174a3. ! S2 | Wetal film: 4.7K ohme $0%,.300 VOCW, 1/8 ¥
=12 e 137 | wer : .
JRC/SRLATO0020 l..u-—n.y 111%),. ase te Soshis LPI74AL. 730D al film: 130 ohae 28%, m vee, /s v
y a1y JRC/SEBACOIA | Wetal film: & .
ness 14 - ‘ flier: otm to " 7a. (4 tal film % ches glt.: 0 ee, 1/8 9
Soshis w32 14 JRC/SROACORISE | Wetal film: 8.3K ohme ¢ wew .
JIRC/SXRAR00SS0 | Cryetal f1lter  atm S Nibos despa XNIS-2. e 3B, M0 YooR. LA
a1 IRC/IMBICO2I2Y | etal fila: 150K ohma 0% Yooy, 1/8 ¥,
JRC/SNRAACOOSE | Ceralie f11ter oim Se Eursta CPOEsSE. ¥
a %6 JeC/samacor1s? | Wetal fils: 4.7K chae B8, oew,:1/8 v,
JRC/SHRRAAODD4] Ce! p filter: otm te Burats CPUAsSR:. i & 4
g Rs1? JAC/MMCTNI | Netal tilm: 100K cheb 308, m.pu v
JRC/5DNBE0000S Liseqr, AP AM)iifier: sis to Soshin ANP-2. - i
4 as JOC/S0BAC0R1 40 Betal film: 22X chme $88, voce,
JRC/SORAY00004 | Linegr, DB-Nijer: sie te Tovhow THAGNL. i
3@* 2 Amt1taer e Jc/sansacen1?6 | Betad fila: 65X chme 388, voew,
.3 Lin T sis to foshia ARP-2. N
JRC/8DABE0000 g a3 JuC/3a0aCR148 | Wetal f1lm: 328 ehme 338, 300 ¥DCV,
eDNDD00188 | Lineqr; Nizer: oi8 % JAC DNDDISS. - # 4
Jrc/ ! >y sn mc/smacorrn | metat rrie: 3o came 18, Bos vocy,
. - s o~ INVRERATED CIRCEITS - = = = ~ ~ = osxn JRC/SADACORMAY | Wetal film: 390 chas $8%, | voow,
JAC/SNAAROOORY =:““', ,,.m..‘..“,‘, Begulater: otm te [ -1 JRC/IRBACORITE Betal filn:  39C odms 288, | vocw, J/8 W
t ta ANdS4t. i 3
o e JRC/SRBACOR1I38 | Setsl file: 100K ohme $83 300 VDCW,:1/8 V.
JRC/SDDAS000T4 Lineary IP Anylifier 8§ Detector: sin te Saterels
xC »s2s Jac/sasaco2i33 | wetsl filw: 1.5K ehms 283, 300 VYDCV, 1/8 V.
33 JRC/SRDACORI2A | Wetsl fila: 2.3K ches :nfno vocw, 1/8 ¥.
- b > ® e c o JMER » » = * > o > 0w o= £ ‘
L4 527 JAC/SATRE00082 | Thermister: 10K ohme 3%, tat- to TOK
JRC/BJOCLO00AS | Coasdaor, BF. 34w e» Talbo TWP-JOIR-AD. FICORARIOING 103C. ; :
JRC/SJVES00178 %o;m’é :.’g&r-; sin te Rirose JRC/IRBAC02154 Netal film: 5.8 chms gll} 200 vnr:I.s uys v
~§08-1.3805¢e). ]
g s Jac/samacariss | wetal file: 1.58 ches 83, 300 m.% e v,
-- S e e e e OIS e =33 JIC/S8BaCe213T | Setal filsm: 100 ohms 308, 300 VDCU, §/8 ¥.
wor | ascsearcorsss | cotl v ac/savaseost? | varieste: 508 etms 3308, ;
ood ¥ ; g
1402 § ; e JAC/SRVABOOTTT
il
étn 7 | amc/srcacoosst | cnoke cotl: 0.1 B #es.
| ‘ 1: 3. .
1802 ;ac/swmouo Choke coil: 3.3 wb glot sor InC/8TEAGOR00T
1803 :JRC/6LADDOOSSS | Cotl, RF. 5
thre % .
’ % mso2 JNC/STDADOOSSE nuu; o
L1508 »gac/oumoosu Coil, RF. . RS
Lsor aac/8Lcac00168 | Choke cotl: ©.23 wA $308. 308 JRC/STRABOSSS | Silices, PRP:
P coil, AP. - mser JRC/57CA200007 | Silices, NPH:
™08 JRC/5TDABG00SS | Stlicem, NPK
. - -~ «a e o BESISTORS « @ = = « = o = = = me/s Si1tcen, WPY:
8401 Metal £ 70 ehmg 5%, 200 VYDCW, 1/8 §. :
sthre - ccemen=
,““ . .
r getal 1815 ctme $53, 00 VOOV, 1/8 ¥, - 30 JRC/5XAL00849 | Quarts eryetal
! tetal £514H100 edme 5%, 200 VCW, 1/8 W. .-k
Netal E4U53%0 ehms @38, 300 VOCU, 1/8 ¥. J8C/52J0P0000) | Crystal Socket
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