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To The Service Technician 1

SAFETY INSTRUCTIONS

SAFETY PRECAUTION

WARNING: Senvice should nol be atempled by anyone
unfamiliar with the necessary precaJtions on 1nis unit,

The following ara the necessary pracautions o be obseved
before sanvaing This ehossis

1. When repikacing @ chassls in 1he cabhe! olways be
carfainthat alltha protactive oaevices oe pul backin ploce
Exampies of Ihese terms ore:  non-metallic control knobs,
Insulating covers, slalds, and lsolatan resktor-capacion
notworks etc

2. Before retuming fha sef 10 1he customer, alwoys perfarm
an AC leakoge curren! check on the exposed melallic parls
of the cabinet, s well as antennas, fErminals, screwheacs,
motol overldays, contolshaffs eic Do swre the et s sofe 1o
operate without danger of elecinc shock. Plug the AC line
cord deactly into the 120V AC outlet (do not use a line
isolation frangformer auring ths check), Use an AC voltme-
ter hoving 3000 ohms pet volt of more sensitvity In the
following manner:

Connect a 1800 ohm, 10 walt resstor, paraleled by a 0,15
mF. AC type capacitor, batwesn o known good earh
ground (waler pipe. condult, efc) and Ine exposed melal
bc ports. one of o trme. Meosura the AC voltoge ocross the
combination of 1600 ahms resistor and 0.15 mF capactar,
rovernethe AC plugalthe AC outlel and repeat AC volloge
measutements for eoch axposed metalic part  Volloge
measurad must not exceed 0.3 volts RS This corasponas
to 0.2 millamp AC. Any value exceeding this imit consti-
tules ¢ polential shock haxard and musl te conected
immediolely

AC VOLIMETER
¢ D 18yF
s ' . -

—L ”

= l AAA Hoce tha probe an
Good Eanh ground VVVVYTT sach axpoied
such o8 o watar pioae 1500 Ot metalic part
condut elc 10 Watt

PRODUCT SAFETY NOTICE

Mary eactical and machanical pars in 1his chassk have
waciolatety-raloted charactenstics, Thase chamctenstics
gre offen passed unnoticed oy a viiwal Inspection and the
protaction offorded by them connat necessarlly be ob-
tained by using replacermsarnt camponants jated for higher
voltage,  wattoge, eic. Replocemant parts with these safety
characletatics are ideniitied In this manual and are shaded
on the schematics.

Safores replocing any of these components. read the ports
list in tha monud coratuly, The we of substitute reploce-
ment parts which do nat have the same sately character-
shes o spocifled In the par list may create shack, fire. or
other nozaras

BEFORE ATTEMPTING SERVICE

CAUTION: UNPLUG RECEIVERS POWER CORD BEFORE PLUSGING IN CABLES ON PRINTED
CIRCUIT BOARDS AND OTHER COMPONENTS. THEN DOUBLE CHECK FOR CORRECT CABLE

POSTIONING BEFORE APPLYING POWER

EVEN A MOMENTARY IMPROPER CABLE CONNECTION TO PRINTED CIRCUN BOARDS OR OTHER
COMPONENTS CAN CAUSE WIDE SPREAD DAMAGE 10 INTEGRATED CIRCUITS AND DISCRETE
COMPONENTS NOTE CABLES ARE NOTKEYED IN ALL CASES TO PREVENT IMPROPER INGERTION

POWER MUST BE DISCONNECTED FROM RECEIVERS POWER CORD TO PREVENT POSSIBLE
DAMAGE WHEN INSERTING CASLES SINCE MANY CIRCUITS REMAIN OPERATIVE WHEN THE
POWER BUTTON I5"OFF * ALWAYS DOUBLE CHECK FOR CORRECT CABLE PCSMONNG BEFORE

APPLYING POWER
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4 Introduction

USING THE SERVICE MANUAL

Tnis manual is divided nte evaral sections for clarty ono
Bcie of Le. Eoch major seation Is wriflen with the asumre-
flonthatthe Praoeeding portions of the manual have boar
fead and undantood by the user

soction 1 iy nroauciory In noture, and Rrovides o general
discussion of aperating theory and module locaticn

section 2 conams complete information on eqcn unc-
lonal element of the mcaiver  This information includes
Qelalied cleut description Pars list, component iecation
QNG schematic diogrom.  This section of the manual s
dvided by major functional sarent such o ckcunt board

nent and problem identification.

Secton d s o complete alignment procedure for the e
celver, and iIncludes test equlpment requiraments/recom-
mencations and fest paint locations

Saction 4includes a complate descrption of any avaliobe
GCoeunes, Including ckeull cascriptions, pictorals ang
whematics

LOCATING A MALFUNCTION

The dedign of the raceiver permits Gccass o the Syntesizar
boars by femaving only the botlom cover of 1he rocalves
Ine Synthesizet board contains al the refersnce frecuency
genenation ond the entie micropracessor/ digital control of
the recever. The Front Engboarg s occesible by removing
™8 1op covaraf the receiver. The Fron! End booard contam
all clreultry Ihal converts the inout sgnalto the SO iz IF pror
fo the man selectivity ana cudio dotaction, The FM detec
fion citcultry is oo contalned an Mhis boara  The 2nd IF)
Audio board s located immodiarely below the Front Ena
boara. It it occesiie by tecunmg he Front End boord in o
varhicol position nagr the reor of he recaiver oy positioning
e roufed tobs on the board rto the vols provided an he
0P surface of the rear panel metal chossls, Note that
cabling to the Front End biood i designed fo permit 1
elactical apesation of the recewer with the hoarda tempe-
rarly pastionad vertically, The Front Panel board s acces-
shie oy Nnging the tront pare Hown by femoval of the top
Iwo scraws securng he panel to the subpana! ang bosen-
nE e ower wo icrows Interconnection from boara o
board of contral-to-board Is with use ol either llexble richon
CoSie of fiexibie wire cable  [f Ngnal Interconnects om
acoompianed usng coaxial pin and shield cables thor
mate o a bead mounted coaxial connector at eoch
letmination ena  Thus boards can be emoved tar pan

repiacement If necessary and aqsy repiaced for testing

The fint step In roublethooting 1he mcs
scation of the malfunction ro the majar be
o he “Generalized Theoty of Operation
genenil decusion of theory of opergtion
which eireult boord ang poeciic saction
wouia cause the problem of hand, In n
problem will invove anly one of the foue
Once the problem ha: been olated, rofar
a'e portion of Section 2 for g il weale oo
clirei

GENERALIZED THEORY OF OPERATION
Wecelver Section

RComing signats from onrtenna 1, antenna 2.
recoptacies are firs! routed thraugh the g
mocule. The 50/500 Ohm antenna 2 inpul i
Q¢ hansformerpriof to bengroutedioihec
moauie

Thecutput of this module s fallowed by o sale
Ofor provicing 10 oif of attenuation when o

The signal is then tent 10 g ¢ bond, pin dk
Landposs filter natwork

The bondposs fiter OuTpUt s routed thraugh

preampifier providing a nominal 10 ob of g
anled. The output of the Preamp s then suppie
‘owpass filter wnlch serves 1o offenuote
J0 MHz. The signal Iy then mixed with the 45,
iccal oscilator (LO) to emate a 45 MHz Tst

frequency (IF) signai Conversion s accomplsh
level. low nose octve bailonced mixas, 1o
dynomic range. The ourput of the mixer (s fc
4pole, monoithic 45 MHz crystal filter. The (2l
Niteristo attenuate HRRoE mote than + & ki re
e 45 MHz IF center frequency, thus pratecting
g Voges of the rocelver from shrong odjocar
pemmring sutticlont bandwidth far RIOper norn
raception. Inthamannar, ocplimumrecsiver dy!
i Broserved whie oroviding propes seraithty

e output of Ine crysial (ot s then ampitiod
IF stage and then soit mio two paths One po
the FM dstector Chourtry and the other path te
femalning 45 MHz IF crcultry




Introduction cont'd. 5

When the FM mode m operational, the 45 Mz 1ot IF signalis
demodulated by a dual convenion FM detector integrated
circult, The detectod RF aval § wed 1o control an audio
Quelch gate, The recovered oudio Is routed througn 1ha
yelch gate 1o the audio omplifier stage

In the remaining AM, CW, R1TY. LS8, and US8 moges. the
signal s aomplfied by o tuned, duakgate FET cmpitiet o
which outomane gain control (AGC) voltege is oso ap:
plied. The autput of this ampifier stoge 8 then muted to the
IMOOe et mixer (IRN) wiveh convarts the 45 Mz 151 i
Traguency fo the 50 iz 2nd IF frequanoy while simultane:
ously helping fo turtheriuppres (he iImage response atfenu

ation proviged by the crysta fiter. The IRM usas a 45 05 M
+/+ 3z LO requency to acoompish the conversion of the
A5 MHz |F signal 1o the 50 kHz 2na IF sgnal

ne S0ke-22nalF signal s then appled to the main IF circumy.
The fist stoge of ne F s o dualgate FET 1o which AGC
vallages hopplad. The outout of thit ampliter s routed 1o e
noisa Dianker cireull,. When activated., the nolse bionke
GC1y on short aurahion NoBe Duses removng them befor
they reach the 50 kHz bandpass fiters which woulkd causs
Ihe pulser 1o be stretched thus lendaring the blanke! inat-
fective

Following the noise blanket s tha first of two 4-pale bancpass
filter nalworks which peovide o cascoded §-poe retponto
An omplifer between the fint &pole ond second 4-pole
providas another stoge of AGT controlled goin as wel as
Impedance matching for the fiter 1ections The twa fiiter
networks ore electronically switched 1o provide the 6.0.4.0,
2.3, 1.8, ond 0.5 k2 IF banawlats, Fallowing the i selectiy-
fty, the sigral s further ampified by one o dual-gata FET
which i alo AGC confiolied, before belng demodulalea
eiiher Oy 0 product detector for USS, LSB, CW, RTTY, and AM
or an AM synchronous dgetector The product detector
uriizes alocaly generated 50 e beat frequency osciligrnes
(BFO) camer that tracks with 1he 2nd LO. The synchiansus
Qatector genarates a synthetzed 50 kHz carer thot b
lecked fo the mcelved AM carier. The loop time canstant
s authclently long o maintain ihe 80 ke corrler gumng
penodc whon the raceived AM sgnal fages.

Once detected, the recoverd oudio s routed fo the nose
Blanker. Asnole bunts are deteciod on tho 50 kHz IF signol,
he ¥ 1ignal is turned off for the duration of 1he pulse. The
audio is routad Mreugh the nalte blanker s that the oudo
signal levet b held af a conatant lavel for the duration af the
nabse pulte, The cudio & than opplied 1o the nolch clrous

With the natch croult enabled. cudic frequencies from
500 Hz 1o S kHz are nulled by summing the oudio with a 180
degloo phasehiffed and bandpasted audio ugna. Ihe
noteh i aadled by tuming off e bandpass filtersection of
ho cirout, Following the nolch creultry, the audio s routed
to the squaich detector/gate circultry, The squsich rafer-
anae for all modes (including FM) & the bulfered AGC Ine

Inallmodes, excopt for FM, the AGC Ine can ba nfluenced
Dy e frant panel [F Gan cantrol satting. In the FM moda,
The AGC voltaga applied 10 the squeich detecior i the PV
RSS! redative iignar strangth vetiage, The BF Galn contol s
nnibited from affactng the squelch refarence in the M
mode afoperation. Inol modes (Including FM). the saueichs
D point & se1 via he front ponal Squeich contral,

Aflterinesguelch cetacior/gate circullty, the oudio s passed
thvaugh alowpass fiter with a cutoff fraquency o 5 ke, The
awda mean splits iInto two malin patne,. One path rodtes the
ouaio 1o two butfered audio Ine outputs, The other poth
opples 1he oudio 1o the 1one control ereutry wiveh pro-
vides approximately £10 dB of basz boost and bass cut as
e ront panel lone control s 1atated 1o it axtremes. From
Ine 1one control cruity, e audio s routed through 1he
valume control whaeh n tum feeds the aud|o power ampy
llerfortnespecker. The output ot the power amoifisrposes
fhrough the heaophone jack prior 1o the selector switoh
which provids: outpu! 10 1he intemao speaker, extomal
peuket or both Intemal ang sxtemal speakorn

AGCvoitage, Coveloped pror 1o 1he gemaodualian, s usad
T2 contral The Gain of Ihe IF stoges. The same AGC signal iz
wed to ttive the Smeter croull fo provide acourale e

Ceved signo strength Indication, AGC decgy fime con-
slonti ore eloctionicaly selected by frant ponal and micto-
pDrocessor control,
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6 Introduction cont'd.

FREQUENCY CONTIROL

The receiver features syntheszer confrol of the reoewved
frequancy. This clows 1he 1eceiver 10 covel a wide fe-
quency ranges withou! e uss of ranges crysials or other
frequency determning elomants

T™he referanca for the synihoseer s genemted by ¢ 35 Mz
crystal osclllator on the syntheszar board. This reference ks
usad by eoch of three nested phae locked wops which
operale over ihe range of 4501 - 78 0 MHz 1o pravide o first
local oscillatorsignal. Whan 1his first locol cscliotoroutput is
mixed with 10 o4z to 30 Miz Incaming signals. the resull s o
4A5MHz 15t IF frequency. Addtionaly, the 35 M-z reference
i used in each loop to mix or lransiote ¥gnal 1o the
opproprnate frequencies. In the PLL | kop, the 35 MHz
reference s wed fo frantate the ouput of 1he PLL 2 loop
from 6.0 MHz fo 41.0 MHz. Smilarty, the 35 M- reference s
doubled to produce 70 MHz which s used In PLL 2 and PLL
J loaps to transiate signalt. The 35 MMz reference (s also
avided by 10 fo poduce o 3.5 MMz refarence for the
aptional VHF Canveter boeoa,

The three phase locked loapt ote nested such that the LR
most loop (PLL 3) pravides a relerence signal to the middle
loop (PLL 2). The middie loop in turn provides a refarence
signal fo the outer ioop (PLL 1), The Inner lbop voitoge
controled osciliatar s dvided by 20 from a frequency of
130 MHz to 1302 MHz  This signal Is used fo ock PLL 2 on
frequency, A 2 kHz step chonge af 130 MMz becomes o
100 Mz step al 85 MHz and the PLL 2 volloge contiolied
ascilator will change oy 100 Mz,

In simiar fashion, the PLL 2 voltage contolled cscilator
oulpul s divided by 10 from o freguency of aparoximately
60MHz. This 6. 0MHzsignallsused 1o lock PLL | en frequency
A 10kHz fraquency ttep change of 80 MHz becomes a | kHz
step af 6.0 MHz and the PLL | voltage controled asciligro:
willchange by | kHz. A tequency step change of 1 kiHz in
PLL 3 s fracked, in turn by PLL 2 and then by PLL ) Thus a
2 kHz frequency step nPLL3becomesa 100 Hz stap in PLL
2and © 10 Hzstep In PLL | the desired minmum frequency
s'ap sze of tha synthesizer output,

Synthaszer 0o numbers are generated by the micropmo.
Cassor and sent 10 each of tha Ihree synthoesier loops. The
load numbsr I recoiculated each tme the frequency
changed, alther by the front panel keybodrd or the mar
tuning wheel digital encoder. The programmabie divide
value ‘N' s thus determined far ecch synthasizer loop. Tc
cover ine ronge of 46.01 - 75,0 MHz. four iInomidual voltoge
confroled csailator actually comprise YOO 1. The respec-
five osclilotor ranges are as follows: 45010000 10
52.49999 MHz, 52.50000 to 39.99999 MHz. 40.00000 to
64.99999 MHr and 67 00000 to 7500000 MMz, The micropro-
cesor ond reloted circuifry uniquely selects the propar
asclliator from one of the fout Indvidual cacliioton. Withis
saftware, the information conesponding 1o the operating
freauency of the recewvar it generated ond sent 1o the front
panel LCD al=zpiay.

The passbond tuning cantrol s connectad to a 22 525 MMz
valtage controled crystol osciiatar (VEXO) which s dou
bled to produce 45.05 MHz. This pscliotor § controliea by
e front panel PASSBAND OFFSET conttol and microproces:
soraigiiaito analeg convarkion controlwhich permits maonual
ovanide of the automatic passband offsets by mode, Al
thaough this oscliator s crystal contrallea, It s dasigned 1o
aliow its frequency 1o be moved over a Imited range
(Opproxinately + 3 kM) contered on 4505 MMHL  The
45 05 MMz output s used as the Injection tor the image reject
mixer (IRM) an he Front End boord which converts the
45 MHz 157 IF signal 1o the 50 kHz 2nd IF frequency

The 4505 MHz cscifator is olso miked with the 35 Mz
reference oscilator fo produce o 10,05 M4z signal which |y
used as ona nput 'o a digifal mixer Tne 35 MMz referance
cacliiators dividad by 7 to proguce a SMHz reference which
Inused o3 Ihe seoond Input to the dightal mixer The resutiont
outpur of the miker 8 0 50 kHz IF signal that funes = 3 kM2 in
stop with the 46.08 MHz 2nd mixer injection. This 50 kHe signat
i Lsod of Ihe BFO to the AM ond 558 product detector
Since Ihe 45,06 MHz ascliator s used as the mixer injection
which praduces the S0 kM2 IF signal and BFO, the 45.06 MMz
output can Be moved In frequancy without changing the
recalver cperating frequency. Theretore, as the 60 kHz BFO
s changed (by changing the PASS8AND OFFSET cantol
voltage), tha 45.05 MHz Injechon sgnal 1o the 1M s changed
By an equol amaunt. This allows the 50 kHz 2nd IF signal to
be posllioned anywhare within @ = 3 kHz range with respect
fothe pasoond of two cascadad four-pole 50 kHz bandoos
fillen on 1he 2nd F/AudIio board whle the tecelver remain
funed fo the incoming sgnal. This technigue providas the
PASSBAND OFFSET




INTERCONNECT DRAWING PARTS LIST

Interconnect Drawing Parts List/Misc. Chassis Parts List 7

MISCELLANEOUS CHASSIS PARTS

REF PART NUM DESCRIPTION PART NUMBER
Cl 3151405 CAP AXIAL 001 uF, 10%, YSP AX 33724630
D1 2080036 DISPLAY, LCD
DS 3470004 LAMP NEON #NE-2E/A9A 3350914
El 3260016 ENCODER WHEEL #EC24B1006-9 3372503
Fi 3420127 FUSE, 12A. 280V, 5:20mm 3390017
FOR 90-132V OPERATION 3390150
F2 3420258 FUSE, T400mA, 250V, 5x20mm 3390155
FOR 218-264V OPERATION 3495050
F2 3420255 FUSE. 1200mA, 250V, 5x20mm 4454015
Jl 3281024 JACK PHONE #YKB21-8005 3450002
J2 3280011 UMHF 50239 CONNECTOR 1480003
3 3260011 UHF 50-239 CONNECTCR 3473210
J7 3301264 2P QUICKCONNECT 1472614
K2O) 205519) 31 DI KEYBRD-PAD ASSY 3282018
MIRI 3580009 *8° METER 3712032
R] 3260005 RES VAR AF/RF GAIN 8K/3K
R2 2260006 RES VAR PRT/SQUEL. 10K/104 IB51305
R3 3260009 RES VAR TONE/NOTCH 100K/ 100« 4220600
R4 3220055 RES C.FILM 100 OHM 5% 1/4W 4442584
RS 2220085 RES C FILM 100 OHM 5% 174w AB0751
RS 3220000 RES C.FiLM O OFHM 1/aW 4807550
R? J220215 RESCHLM B.AK &% 174aW 2207319
R0 SZ5040% RESCOMP 4.7 MEG 10% 1 /2W
81 3670550 SWVOLT SELECT #-R10256-0) 37111064
SPK) 3540035 SPEAKER 4-OHM. LAUBE #FEBASOF 44242595
A 1450388 POWER XFMR 4350213
4350214
4560073
45603717
AR40N12
3360020
3320381
a320244
3320572
J320461

DESCRPTION

TERMINAL. ELECTRIC TINNED 2008-0113

co2

WASHER, LOCK 3/8" 1D EXTERNAL TOQT!

JUMPER 2-CIRCUIT SHUNT

FOOT SE1. REAR

FOOT. RIGHT

FOQOT, LEFT

BAYL

KINOE, TUNNG WITH INSERT

KNOS, SMALL BOTTOM

KINOH, SMALL TO# TARERED

LENS (DIFFUSER) LCD LGT

REFLECTORLGHT, HOUAING /LCDHOLDE!

SOCKET, AC I-PRONG

CORD, LINE 18/35VT BLACK S DETACH

ABLE

OWNER'S MANUAL

REAR PANEL SCREENED

FRONT SCREENED PANEL

COVER, TOP HLK VINYI

COVER, BOTTOM

CABLE ASSEMOLY 14140 CKT DA

CONNECT

CABLE, COAXIAL 20 INCH

SUBPANEL

BRACKET, LCD SWITCHING POWER

SUPPLY/AUDIO 8OARD

BRACKET, LCD SWITCHING POWER

SUPRLY/AUDIO BOAD

SHIELD, LCD SWITCHING POWER

SUPRLYZAUDIO BOARD

SHIELD, ANTENNA-WALL

SHIELD, ANTENNATOP

NYUNER

SCREW. PLASTITE #4-201/2' PAN PHL

SCREW. #4-40x1/4" PAN PHL ZNC

SCREW, #6-32x1/4" TRUSS PHL BLACK

S5CREW, #6x5/8' PAN PHL DEEP THREAD
JINC (Faol Scraws)






FRONT END BOARD THEORY OF OPERATION

Incormng signah from tha ANT 1 ana the convener antennc
recepiocien are finf routed through the antanna swllching
cireulitry consisting of relay K& and K2 ANT 2 5 it roulod
through a 9:1 impedance malching franiformar, then ra K4
ANT 1 1 selactod when both K2 and K42 ars m the off state
When ANT 2 4 solected by the wer via the tant panal
controls, K4 is enargzea by Q7 ond [t anociatad circuitry
Whan the convenar antonna i selectod, K2 s snergeed by
Q5 and Iy associaied croutry. Both Q5 ana Q7 receive
hoe conliod pgnal from he microprocesion/ syninesize:
boord via the connector PS.

Ihesignalis then sent through arecsiver protection network
formed by cieull sements CRI 1 through CRI. Lo, C161
and C152. Folowing e protection natwark. the signal s
then sent through o selectobla attenuator which i formed
Dy K3, A and RI02. When K3 5 In e of sigte, the
ottenuctor s seleciad. Aenuation is providad by croun
componants RE4 ong RI02 which famm an appraximataly
10 dB resistive pod. Wnan K3 sensigized by a contral signal
sont 10 Q8 (via connectar PE), tha aftenualor 1 bypatsed
The signal path continyes through 0 91 Impeadance match-
Ing Transtommer Safore reaching the banapam fitenn The

ggnal & han routed through | of & bandonoss Niters,

The cutoff frequancies of socn fiter 5 as rolows

00.5 MHz
D5<1.5 Mz
1. 5-2.5 Mz
2540 MH2
4.0:7.5 MMz
7.5-10 5 MMz
10515 MM
15-22 Mz

22-30 M2

Eoch bandpaus fliter has o st of PIN diode thot are not
mally revesaed bicsag unlets the fiiter § selacted The
appropriate filler & outormatically selecliod depengant on
the dispiayad hequancy This I8 occomplihed when U4
(74L5145) recelves oaia from the microprocanor (Via con-
nector P5) and salects the copropriate fite! by 1uming on
one of ity outputs, which In 'um removes the reversa bios
vollage on the sslociod Nifers pln diodes akawing the signal
o pass Following 1he bandpass fitter, the 2gnal Is oppifed
10 0 wleciobie preampliie corating of wiay Ki, QF
(BRI A) and isrelarad cleullty. K1 is controled by &4 and
whan anergled QF providges 10 i of gan

The proamplitier output B sant through e mastar low poas
pefore reaching the ingdt of 1he first mixer, The mastar low
poasiiter conssts of Ihe folowng cormponents, CH8.C 121
Cl122. C126, C127, C128, C129, L52. L53, and b4

Circuit Description 1

Al ha lest miket Jarmed by Q3. Q4 ond assoclated comg
nants, e Incoming signal & mixed with the output of t
synthostizor VOO 1o croate 0 45 MMz intermediate frecuon
(Fgna. Q3. @4 and associaled camponents 1arm o b
lovel ow nole. active balanced miket, 10 provide 'wih
aynamic rangsa, The signot is inected at ramiformer 18 o
the high-sioe Ioce! osclliotor (LO) s injected at JI. 1
outpu! & the fist mikes stags & cannected 1o o matehi
transformer, T3 ana resonating capocitor which passas 4
45 MMz signol 10 the Input of o &pole, monalithic 48 M
crystal ttet  Copocitar C74, provides martching for
cryslalfitets. The purpose of this fliles s 10 altenucie sgn
more than 0 2 removed flom the 45 MHz IF canl
frequency. thua pratecting ™he remaining stages of
recoiver flom shong cdjocant signals, yel pemilting
clent banawrtnh for proper narow-band FM recestion
Il mannar, oplimum receiver cynarmic ronge is prasa
wihllo providing proper seraitivity. The output of the crysl
Nty s malchad by hansformer, 12 ond Qo ciotod tsont
ing capaatar C72. Following the matehing elements. f
ignal s appled 10 a dual gale masfel amplifier stage. ¢
and ossociated components Tha gan of the stage
controled by an AGT voltage applied through RS and 3.
lo gate | of @2 The main sgnal path 8 Mmpoedont
matehed by tranormer, 71 and applied to Me Imog
raject mxer circultry, composed of M1, M2 and associate
componants. The sgnal prasent af the Junction of 11 or
Ra&4 h applied through Co8 to the FM detector circun
composed of inftegroted circuit, U2 ond assocloled cot
ponent

Tha FM aatecior it comprised of U2 and s acaompanys
cheutry, U2 I8 basically o complete nanowbondg FM +
covor which provides recovemd FM audio and an RS
(Received Sgral Strangth Indicator) cutput. Botnthe aud
ana the relative signal strangth voltoge are sent 10 the 2r
F/Augo poard

Alter loaving amplifier stags Q2 and transtarmer 11, 1t
A5 MHe IF signa entars tha Imoge Reject Mxar circult (RN
The IRV provides protection from the unwoanted Imog
frequency as well as providing the 50 kHz 2nad IF frequenc
[he IRV s composod of fowr circult elomonts: tho 45 Mz, ¢
degree dvide! formed by L4), L42, L45 L4s, T8, C10
C109, C 104, C 106 andt R58; the 0 dogree divider formed t
W1, [RE2 ancd RBI the 50 kHr 90 degres divider formed |
LB&. L57, LBB, 159, 135, C150, C136, C148, C1a9 aondg FR
wo doubié balanced mikars, M1 ana M2






PC BOARD ASSEMBLY, P/N: 2070707

PART PART

REFERENCE  NUMDER DESCRIPTION REFERENCE  NUMBR DESCRIFTION
=1 J 184068 CAPFILM 1 & 100V 10% D C62 3150848 CAP AXA7.0PF 5% N7H)  AX
C? J184D68 CAPFILM .1 & 100V 10% 1D (BN J1S1518 CAPAX 01 MF20%YSP AX
o 3151648 CAPAX 10 MFSOVI&ER AX CHq 3180006 CAP ELEC 220225 20% RD

1 11516468 CAPAX IDMFSOVTAR  AX Cob 67677 CAPCHIPD ) UFYSY (O808) 5
5 J151259 CAPAX220FPF I10%YSP  AX Coé J186120 CAPCHIP QDVWUF X7R (0805) &F
Cé J184019 CAPEM D01 @ 100V 5% RO Co7 205208 CAP VAR TRIMMER 6 8-45 Pf
c? 1184019 CAPFIM 001 @ 100V 5% IRD Céoa 3167520 CAR CHP 54 PF NPO (0805) SF
B J151648 CAPAX 10 MFEDVTAR  AX CoR J1661085 CAPCHIP O1UF X7R (DARDG)Y S
(") J180109 CAP ELEC 22025 20 X (| 3167577 CAPCHPDIUFYSVY (O 305) SF
C10 151259 CAPAXZ20 PF 108 YSP  AX C71 G758 CAP CHIPDDOITUE X791 (ORNSYSH
Gl 180064 CAPELEC 10050 200 RD Y 3200208 CAP VAR TRAWER 4845 1F
Ci2 J1B4068 CAPEIM @ 100V 0% RO C73 NOPART
C1a 3184068 CAPFIM .1 @ 100V 10% RI Cra VATENT CAPCHIP 12 PENPO (0808 5
(of I 3151259 CAPAX2XPFIOBRYSP  AX 275 NO PART
S15 3151345 CAPAXATOPF 10%. V8P  AX C76 1SI5I6 CAPAX O MF2OA YR  AX
C¢ 3161516 CAPAX Ol MF20LYEP AN C?7 JI510465 CAP AX |00PF 5% GP a0V AX
c1? 31561045 CAPAXL0PF 10 Y AX <78 A160550 CARPAXNOFF AANPO AX
ol 3161345 CAP AX A0 FF 10 YSP AX c79 150550 CAPAX200FPF 8%NPO  AX
"l 3151515 CAPAX Ol MF2O%YSP  AX CB0 VSIETE CAPAX O MF2IL V5P AX
it JI8010% CAPELEC 2225 20% I 81 J160109 CAPELEC 224825 20% RD
c21 JISTIBS CAPAX 1EDPF IO YSP  AX Caz 1167520 CAP CHIP 54 P NPO (0808) &
C22 JI01516 CAPAX DI MF 200% V&P A Cal JI&AV0S CAPCHIP OIUF X7R (0R0%) &
C23 3151065 CAPAX |00PE 5% GRADYV Ax Céa 3180009 CAP ELEC 228725 20% RD
C24 151440 CARPAX 10 MF SOV TAR AX Cas 205207 CAP VAR TRIMMER 4.1/
C25 3151515 CAPAX O MF2O Y52 AX Cas 160152 CAP ELEC 100850 D
C24 J180012 CAPELEC 1@60 20 1l Ca7 SIBISIES CAPAX O) MF2O%AYEP  AX
o] JN160405 CAPAX .00 MF 10 YEP AX BB JIS0550 CAPAX20.0PF 5%NFO A
c28 JIB4068 CAPAIM .Y @ 100V 10% RE (. 51040 CAP AX B2 0 PF 5% NTED  AX
29 3180012 CAPELEC 1@50 200% 1D C%0 31680420 CAPAX 120PFEXNPO  AX
c30 3161515 CARPAX D) MF2D% Y5F  AX ol 1150808 CAP AX | 50PF 5% NN AX
Cl 151208 CAPAX X0 PF 10% V5P AX (o™, A151516 CAPAX DI MF 20% YEF AX
32 JIGTTEL CAPAXISOFF 10N YSR  AX cen Jin0595 CAPAXZ20PF TANPC  AX
¢33 LTSS CAPAXIED PR 10% YN AX ol NOPAIT
C3a JISISIS CAPAX DOl MF2TSR YR AN o5 J168105 CAPCHP DIILF XTR (0805) SF

35 3180109 CAPELEC 22025 200 RO Co4 VA7820 CAPCHIP &4 P NPO (00 9
C3¢ S1H10686 CAPAX |00PF 5% GP SOV AX Cor 3151642 CAPAX 10 MFSIVTIAR  AX
37 180012 CAPELEC 1950 20% D Co4 161615 CAPAX O MFORYS AX

3 3151648 CAFAX 10 MF SOV 140 AX Coo 1150770 CAPAXZI0PF ENPO AX
c 3157648 CAPAX. 10 MFESOVTIAR  AX clr 11604200 CAPAX 12D0FFENNPO AX
241 JIGIGLES CAPAX O] MF2O% Y5 Ax G101 3150420 CAPAX 120PFEANPO AX
—42 J150575 CAPAXZZ0PF SWNPO  AX clo 3151515 CAPAX 0! MF20%YS5P  Ax
A3 JIBI259 CAPAX22PE 10 Y AX cum 316010 CAPELEC 22825 20% D
Caa 151040 CAPAXE20PFSNTSD  AX Clo4 3205228 CAP VAR TRIMMER 10120 FF
45 151040 CAPAXB20FF 5% NS0  AX Cr1os N8040 CAPAX 2200 B NAD  AX
C4s 3151516 CAPAX D) MF20%Y52  AX Cl104 3208228 CAPVAR TRIMMER 10120 P
A7 3180709 CAPELEC 22025 20, RO o7 J167677 CAPCHIPO. ) LF Y5V (DA0S) SF
4y J100695 CAPAX220FF SANPO  AX (SR} .| Ja7577 CAPCHIPO | UF Y5V (0A05) &
cao J184042 CAPFILM 022 @ 100V 5% &0 o r7) 3150695 CAPAXZ220PF 6ENPD  AX
Csl S151648 CAPAX 1D MFEOV IR  AX c110 3147577 CAPCHPO I UF Y8V (0805) SF
c51 3151648 CARPAX 10 MFEOV ISR  AX cm 1151515 CAPAX O MFOLYSP  AX

J150781 CAPAXATOPF SNPO  AX Cr12 3150305 CAPAXAF IDENPOD AX

o 100480 CAPAX2 79F 10X GP AX Cl13 3150400 CAPAX3ANDE SENPO  AX
~54 V151648 CAPAX 10 MEEOVIBR  AX cl4 J150308 CAPAXHBZFF IENPO  AX
CS5 31580115 CAPAXATPE 10% NOO AX Cl15 3150ap5 CAPAX 8.2PF 105 NPO AX

5¢ JIH06A0 CAPAXZ7.0FF S%NFD  AX Clle AAINIE CAPAX O MF2LYSD  AX
cs7 3151426 CAP AX DOZ2MF 20% Y50 AN Ci 3180100 CAPELEC 22025 20% 87D
ot J150900 CAPCER. s0pE, 5%, N75) AX Cria 31676530 CAP CHIP 1268F NPO (DB0S) SF
o' HISI516 CAPAK O MF20% V5P AX Cl119 47577 CAPCHIPQ.1 UFYSY (0805) SF
Céo 3151117 CAPAX 120PF 5% GP AX Cl120 167577 CAPCHIPO Y UFYSY (0805) 5
Cal JB0BAYL CAPAX A OPF A% NSO AX Ci2] 3184140 TAP CHIP 10PFNPO (D805) 5F



74 Front End Board Farts List cont’o

PART PART
REFERENCE  NUMUER DESCRIFTION REFERENCE  NUMBER DESCRIFTION
C122 167630 CaAp CHIP 1206F NPO (0808 5 Ly 3524188 Con RADIAL 820UH RO
c123 3151648 CAPAX 1D MFSOVTER  AX Lo 3524186 COUL RADIAL G80WM RO
C124 180068 CAP ELEC 10050 20% RO 10 3624196 Cou RADIAL 2200 UM RO
G125 HHT408  CAP AX 01 MF 10% V5P AX L1 3824188 CoOnt RADIAL B20UM D
C126 66148 CaApPCup 33 FF NPO 0805) 5 L2 AL24185 Cn RADNAL S40UH RD
C127 JI67833 CAPCHIP 18CPF NPO (808) & Li3 3524185 COILRADIAL 540 UM o
C128 3166155 Cap CHIP 47 &% NPO () SF L1a 3524176 CoOul RADIAL 22004 RO
C129 JI07533 CAPCHP 180FF NPO (CB0S) SF LIS JO24188 CouL RADIAL 82DUM RO
Cl130 3151648 CAP AX 10 MFEOV 18R AX Ll 3524185 Coll RADIAL 540 UM R
ci1a 151616 CAPAX 01 MF 20% Y&F  AX i1 3524178 COL RADIAL 33 OUH RD
Claz2 J180012 CAp ELEC 1850 20% o LA 3524178 Ol RADIAL 3300UN 10
cia 1514648 CAPAX 10 MF SOV TAR AX L1y 3624510 Con VARSHLD TK3- 20005
13 J161515 CAPAX 01 MF2ORYEP  AX 20 3524173 Coul RADIAL 150UM 1
C135 3184046 CAPFIM 033 © 100V % L2 JH241858 COILRADIAL 540 UM RD
Cida 1184042 CAPFILM (22 @ 100V 5% RO 22 3524177 COLRADIAL 27 0 LM RD
<137 1180064 CAPEEC 10@50 20% RD L3 524172 Coll RADIAL 180UH RD
Claa BI04 CAPAX |10 M SVIBR  AX 124 35247170 COLRADIAL 82U RO
Cl39 51648 CaAp AX 10 MFSOVTAR AN L25 3524172 Cou RADIAL 180UH 1’D
C 10 SIG1640  CAPAX 10 M SOVI&R Ax L26 3524177 COULRADIAL 27.0UH RO
Ci4] JISIS1S CapAX n) MF20EYSPR  AX L7 3524171 cou RADIAL 100UM 1
142 1161616 CAP AX O MF20% v Ax \2 3524173 COL RADWAY 150U RD
G143 3151459 CaApAX CO47/MF +OX 25 AX W29 J824140 Coa RADIAL 33U RD
Claa HST6AR  CAP AX 10 MF 50V ISR AX L0 4524173 COILRADIAL IS0UH D
148 180162 CAPESC 100050 D L3 3524171 COL RADIAL 1000 D
Clas NOPAY L3z 3524165 COILRADIAL 5S4 RD
Cl4? NOPATT L33 3624168 COILRADIAL &8 UM RO
Cl43 31184042 CAPFAUM 022 @ 100V 5% RO L34 J524171 COLRADIAL 10DUH RO
C149 184042 CAPFILM 22 @ 100V 5% RD LIS 3524171 Coll RADIAL 100 UM RD
Clan 2184046 Cap FILM 033 @ 100V 5%, L34 3524156 COLRADIAL 2.2 U4 D
CI51 JIGIBAT  CAPAX 047 M 020751 AX (KY 3524168 COILRADIAL GB8UH RD
cCl162 3151587 CAPAX 047 MF 480 20750 AX 38 3524165 Con RACIAL 8.6 UM RO
C153 1161648 CAP AX 10 MFEOV IAR  AX L35 524165 CONL RADIAL 54104 8]
(o |,V 1 J151648 CAPAX 10 MFEOVTAR AX Lan I524165 Con RACSAL 56 UM RO
C155 1151648 CAPAX 10 MF SOV 180 AX L4 2510083 INDUCTOR 10RQID. 1200, 1203
Cl154 1661086 CaAp CHIP .O1WF X7R (0805 SF 142 2510083 INDLCTOR TOROID 17250129
Cis7 1166105 CAPCHIP g1UE X7T (D606) 5F L4 524152 COn RADXAL TAUH RO
C 150 JIa4 108 CARCHP O1UF X71 (08G5) SF La4 3524165 COIL RADIAL 54 UM D
U 3164105 cCap CHIF D1UF X7R (D805 & La5 2010083 INODUCIOR 10ROID- 1 290 [p !
cCi60 166108 CAPCHp QIUF X7R (0808) s Ldé 2510085 INCUCTOR TOROID 12901203
Clg) 3166105 Cap CHIP DILF X7R (0805) Sk () B 3524166 COLRAXAL 22UM RO
Cla2 166105 CTAPCHIP OIS X7R 0808) 5 (48 3524160 COILRADIAL 3.3 UM RO
C163 3166106 Cap CHIP D1UF X7 m80s) sF 149 3524148 COILRADIAL 1.0UM RO
o 164 S 180550 CAPAX 20007 1y, NPO  AX ] 3524160 COILRADIAL JAUH RD
OFS 3140424 CER. DSCRMNIR., MURATA CDBA5SC34 151 3524155 COILRADAL ZZ2UM RD
I 3280042 CONN COAXPC MINTVR 01X V6 LY. J524140 COM RADIAL 033UH RD
n 2280042 CONNCOAXPC M #1e JOIX-Va L33 3524138 Coll RADIAL 027 UH D
JJ 3280042 CONN COAXPC ME TR JN XA\ 154 A524138 CCn RADAL 027U D
)4 J280042 CONNCOAXPC MT TP 01XV L5S NO PATRT
J5 3250042 CONN COAXPCIMT NIMPDI XS 156 3520534 CHOKE ASSY 1600 UH AX
J6 301253 TERM sTP SOKT oLl 10-0001 LS7 3520524 CHOKE ASSY 1G00UH AX
K1 3620112  RELAY [AKAMBAWA #7 2% L58 3620534 CHOXE ASSY 1600 UM AX
K2 20106  fELAY TAKANMISAWA M2 I 5K L J520534 CHOKE ASsy 1800 Ax
K3 620108 RELAY TAKAMBAWA MMZ-10H5-K 160 3524196 CoM RADWL 2700 UM RO
Ka 3620108  FELAY TAKAMS WA 135K 16 3524078 COw AR 51721 11 UH
L JU24199 COuL RADIAL 1OMH RO L&62 35243199 COi RADIAL 1OMH RD
|2 3624192 COIL RADXAL 150.0UH O8] Mi J045014 1C.8Al MIXER MCL TUF-]
(a3 L2419 Cou RADIAL 270018 7D M2 3045014 1O BALMIXER MCL.10=1
L2 3524193 COuL RADIAL 1500 UM 1r 1 J28072) CONNPC JSTRTAB-58-
L5 3524109 COILRADIAL LOMH RO P2 3280723 CONNP.C JSTHTIR-56. 1
L& 524194 COn RADIAL 270.0UM D P3 3280723 CONNPC JSTNTAB-50. |

\7 3624186 ol RADIAL a8 LM (FH]
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PART PART

WEFERENCE  NUMBER DESCRIPTION REFERENCE  NUMBER

™ 2280723 CONNP.C  JSINTAESQ. | 2 250834  RES CHIP 5,65 OV 5% 0808y &
5 3280720 CONNP.C. JSINBASD-T AX 253 3250645 RES CHIP 1.5M OHM 5% (080S) &
P 3280720 CONNP.C, JSTHTAR-5a1 AX [254 3250857  RES CHIP 470 OsM 5% (080%) 2
Q) 030104 TRANS 2NX0E MOTOROLA D 255 3220055 RES CFILM 100 OHM 5% 1/4W AX
(=7, JONO283  TRANSISKI?INECTAR  SF 54 3220055 WES CFILM 100 OHM 5% 1/4W AX
&0 030611 TRANS SK162-3 RANK CNLY RE7 3220210 RESCFILM A7 K 5% 1/4W AX
o JO00511  TRANS SK152-3 RANK ONLY D5 3220035 RESCHIM 10K 5% 174W AX
o 00104 TRANS 2NWO4 IMOTORCLA D 59 260806 [ES CHP 22 OHM 5% (080S) 7
(&) 3030104 TRANS 2NIS0M MOTOROLA RD R&O 3250810 RES CHP 100 OMM 5% (DB0G) &
Q7 3030104 TRANS 23904 MOTOROLA 1D T 3250819  [ES CHIP | 0K OHM 5% (0805) 5f
o5 3030104 TRANS 2N MOTOROLA D RAZ A250807 [ES CHIP 330 OHM 5% (0B06) &F
o 3030302  TRANS BFRRIA RS 1220090 RES C ALM 330 OMM 5% 1 /4w f\-
R1 3220255 RESCALM 18K 5% 1/aW AX RA4 3220065 RES ; FILM 100 OHM 5%1/4W A
R2 3220190 RESC UM 2.2K 5% 174W AX e J220065 RES CFALM 100 OMM 5% 1/8W AX
3 3220195 RESCRALM27K 5% 174w AX [R6& 1220210 RESCHIMATK 5% 1/4W AX

4 3220190 RESCTFIM22K 5% 1/aW AX Y 3260672 RES VAR PTIOV S0K 7

RS 3220055 RES CFAIM 100 OHM 5% ) AW AX ROE 3250849 RES C 12K CHM 5% (OBO5) 2

6 3220055 RES C.FLM 100 OMM 5% 1 /4w AX RS J250837 RES CHP 22k OMM 5% (OROS) 55
R7 3220210 RESCFILMATK 5% 1/4W AX Q% 3280806 RES CHIP 22 OHM 5% (080S) 7
o8 3220255 RESCFILM 18K 5% 1MW AX R71 3260849 RES C 12K OHM 5% (0R0S) 7
R9 220160 RESCFUM1L.OK 5% 1/aW AX RI2 J250792  RES CHIP 4% O-M 5% 0805)
RI10 220300 RESCFALM 68K 5% 1/4W AX R73 3250800 RES CHIF 10 CHM 5% (0805) &
11 J220300  RESCFLM 68K 5% 174w AX 74 250792  RES CHIP 230 OHM 5% (0A05)
R12 1220148 RES CALM B20 OHM 5% 1 14\ AX k7S 3220055 RES CHIM 100 OHM S5%174W AX
R13 NOPAJRT R76 3220056  RES CFIM 100 OHM 5% 1 /W AX
R4 3220055 RES C.FALM 1000HM 5% 1/4W AX RY? 3220210 RESCFHLMATZK 5% 174N AX
RIS 1220055 RES CHLM 100 0OHM 5% 1/4W AX T8 1260687 % ‘\.u.,h PTIOV 1IN 260 Ot
R1& 3220210 RESCHMA 7K 8% 1/4W AX R7e 1250800 RES CHIP 22 M 5% (0ANS)

R17 220235 RESC.FALM 10K 5% 174N AX 80 NO PARY

RIA J220310 S CHLM 100K B 1AW AX 4 220010 RESCHIM 47 K 8% 1/4W AX
R0 J22DOR0  esC.H :.1 330 CHM 5% 1/4W A 132 220010 RESCFALM A7 K 5% 1/4W AX
R20 3220000  RESCLFUM 120 OHM &% | .,,\ AX RAY 2220010 RESCTHIM A7 K 5% 124 AX
R2) 3220170 7;'(‘ HLI'» | 2K 5% 174W AX RB4& 3220055 RES CAIM 100 OHM 5%1/4W AX
22 WN2356 SCHLM 10K 8% | 14w /.\. RB5 "‘DU‘JI RES C FILM 3X) O “>I S'A‘ AX
(223 220100 |-?E5LFILr\.43f;‘lxn|“‘nl AW AX RBS J220215 RESCAMESK 5% 1/4W 7
R24 220200 pes CRLM 22K 5% 1/4W AX 67 3220035 RES CALM 10K &% 1/4W AX

L7 de 20500 RES CPUM 68 K 5% 1 /AN AX RB3 3220088 [ES C.HUM 270 OHM 5% l/aw 7
20 NOPART REY 220035 GES CHALM 1IDK 5% 1/4W AX
27 n YPAITT HY0 2220210 RESCFALM AT K 5% 174w AX
2B J220055 55 CLFM 100 OHM 53,1 /4W AX k91 3220160 BESCTHAM 10K &% 1/4W Ax
R29 220055 l L.u_ FILM 100 OHM %1 W AX w2 2220235  RES CHLM 10K 5% 1 /4w 7
30 S220210  RESCFIMA 7K 5% 1/aW AX RO3 3220315 RESCFIM 100K §% 1/aW AX
R3T 3720160 RESC FLM 10K 6% 1/4W AX RGA J220318  RESCFIM 100K 5% 1/4W Ax
R3Z J220030 RS C FAAM 220K 55 1/4W AX ROS 3220315 RESCRIM 100K 5% 1/4W AX
<33 3220330 RES C FILM 220K 5% 1/4W AX R96 J220015  RESCFRIM 100K &% 1/4W AX
R3G 3220055 RES C LM 100 DHM 5% 1/4W AX R9? 220315 RESCFIM 100k &% 1/aW AX
R37 3220055 ucw FIM 0D OHM & ) W AX ¥ 3250806  RES CHIP 22 OHM &% (DA0G) 7
35 220210 SCHLMATK 5% 1/6W Ax 90 S250800 RESCHP W0 OHM 5%  (08G5) &F
R3e 3220210 r.-gsc FLM 4.7 K aml,.'zw AX R100 220160 RESCHIM IOK 5% 17aW Ax
R4l J220055  ES C LM 100 OHM 5% 1/4W AX 101 J220160 RESCFIM 10K 5% ww AX
Ra2 3220035 pESC FILM 100 OMM 5% 1/4W AX 102 3220047 RES CHAM 75 OHM 5% 174w
R43 SC0210  RESCRILMA,7 K W% 1/4W AX 103 JZ20160 €S QLM 1OK 5% lnN.‘ AX
R4a 2250800 RESCHIP 10 OHM 5% (0805) SF 104 3260672 RES VAR PTIOV 5K 7
[Fa% 0817 RESCHIPATOOMMAEN (0805 & R0 1220240 RES CFALM 128 &% 1 /4W
46 J2S0810  ReSCHIP 100 QMM SR (B805) 5F 4 <al0116  NRCTR TROD FEAGCAMPOUT- 126
247 3220055 RES CFILM 100 G ER 1MW AX 2 25101156 INDCIR NROD FEAGCANIW. 1293
R4 J220055  RESC FULM 100 OHM 5% 1 /4W AX 1 3324125  COL VAR 185 UH-1293-MTSLM
n4g 3220210 npesco FILM A 7K 5% 1/4W AX 4 "‘Wm' INDTTR TOROID 12931295
REC 2250810 s THIFP 100 OMHM 54 (0805 S 15 2510106 INDCIR TOROID -1203-) 1295
RS 3250834 RES CHIP 5.6K OHM 5% [805) Sf 16 2510106 wDCT TOROID 12931295
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MECHANICAL PARTS
PART PARY
RETERENCE NUMBER DESCRIFNON QUANTITY NUMBER DESCRy
7 2510079 INDUCTOR TOROID: 1290- 1293 1296
B 2510106 INDUCTOR 1OROHD- 1293-1295-2460
1L 2510079  INDUCTOR TOROID- 1290 129031208 JIDO707  BD. FRT. END RAAJ
)¢ 2510078 INDUCTIOR TORQID- 1200-1203 1295 | 4560276 SHIELD WALL/SMAL
m 2510079 INDUCTOR TOROID-1290-1293 1205 | ASN0308  SHIELDYWALL REAN
L 080004 |.C |MAss
() 040896 LT MT13136P MOTOROLA
A JMO09E  1C IManE
ud 3040509  1L.C. 74.5145N
Y2 JT20289  XTAL 34.3 MMZ 109PM 3D 30 OF M
Yl 3120138 XTAL 10.245MHZ S0PPM 2204
CF1 3140403 FILT CER. SFF 10.7MJZ MULT
CF2 314DA05  FILT CER. CFU4KSE-2
C#3 31403127  XTAL FILIER SET #4501 2BF
CFa 180127 XTAL FILTER SET 245U 1261
CFs 3140416  FILT MURATA CSB4SSE
CR) 020297 DeODE 85135 TAR AX
CR2 20297  DIODE 155135 1&F AX
CR3 Q20297  DICOE 155136 TAR AX
Chd 3020297 DIODE 155135 T&R AX
CRS JORO297  DRODE 155135 TA&MR AX
CRe 3020297 DIODEISS138 T&R AX
CR? 020297 DIODE 155135 TAR AX
CRY J020297  DICOE 155135 TAR AX
CRY 3020297 [DIODEISSIAS TARR AX
CRIO 020297  DICDE 85135 TAR AX
R 3020297 DIQDE IS5135 T&R AX
CR12 20297 DIODE 183136 TAR AX
CR13 Q020297  DIOCDE 185135 T&R AX
cia J020297  DIODE U135 TAR AX

CRIS 3020297 DIODE 195135 T&R AX
CR1e 3020297  DICOE 155136 TAR AX
CRr1? JO20297 DIOOE 155136 T&R AX
CRI8 3020297 DIODE 1851356 TAR AX

crie JO20297 DNODE 55135 TER AX
CRQ S020297 DIODEISS]135 T&R AX
CR2 3020297 DIODE 195138 TA&R AX
CR22 00297 DIDOE 85135 T&R AX
CR23 020297 IMODE 55135 T&R AX
cR2s 3020297 DIODESS135 T&R AX
CR25 320297 DIODEISS135 Ta&R AX
CR2% JO20297  DICDE IS51358 T&R AX
CR27 JO20220 DIODE INADDS-PLASTIC AX

CR28 020220  DIODE INADDS-PLASIIC AX
CR29 3020220 DIODE INSDDS-PLASTIC AX

CRX JO20220 DICCE INSOOSE-PLASTIC AX
CR3l 3020297 DIODEISS135 T&R AX
CRI2 020297  XODE BS135 TAR AX
CR33 3020090 DIODE INA1AE AX

CR3a 3020000 DIODE IN41AB AX

CRAS 3020297 DIOOE IS8135 T&R AX
CRS J020297  DIODE 155136 T&R AX

CRY7 020090 DNODE INA148 AX

CR38 J020050  DIODE INA148 AX

Pl 3470004 LAMP NEON #NE-26/A9A A0
VRRI 3040092 |.C. VT2

Vi2 JM00dY LG, JHLOS-ACP RD
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THEORY OF OPERATION  2ND IF/AUDIO/PS

1. Nolse Blonker

2, Stop Voriable BPF

3. IF AMP and AGC Genearoior
4 AM and 558 Delectors

5. Audio Processing

1, Notse Manker

The noke blanker IC Ul Incomporates iIntemnaly an AGC'd
amptier stnp, ASC control, peak detactar, nolss differan
flalor, time controled RF gate. and fime contmlled audo
hold circults, Pinouts are provided torexdtemally connecied
fiming smaents

Nosa busts entanng olong with 1ha ¥ dgnol cne different-
ated ona trigge: the RF gale off Triggonng thrashold is
raised by pomalleling the diffsrentiating cap C14 with o
fasstorn Swilching @ 1K resisior (R24) olsables e ggenng
compiately. Once tiggered. the gote off time s derte:
mined by tha RF blank resstonce (R25 and R24). The riggoe:
Ing of the RF gate & 1oliowed by e rigesning of the cuco
hold after an axtemolly programmeod geloy (R37) pasian
The cugo nold tma, determined by R3S ara C25. 5 =8
Incted to span the "hole” created after gating off the RF
corar,

2. Step Voroble BPF

e BPF hos ive bandwidy selections wiveh defaun In
responzs fo the mode of rgnamission selected (ie. 6 kHzfor
AM). The other bandwicdtha con be envosed In lequence
from the default BW, Passbong tuning can be utilizea o
skew the sgnal recoption 10 either lide of the passtand
canter for Iimpraovad channe! ralection and/or frequancy
reaponse

Tha BPF rasulls fromi the coscode of iwo fourpole Chebyshov
(BPF) sections nolated by one sfoge of AGC'd ampMica
flon Centered ot 50 kHz oll banawiaths o= designed
around (wed Inductor values of 9.5 mH. Coupling and shunt
capacitor values ara switched via andlog gates (U2.U3 U5
and U112 anag discrate transiston respactivaely. In adctfion
e ooding of the filter s switched simliarly, Switching o
ource mmisfor in the JFET amp stage precoeding the BFF
compeniatas for the insartion |oss of the 6 kHz bandwidin
e network

3. IF ANMP and AGC Generator

e AGC d IF amplifer s compnsso of 1hree mosier stages
Eachuloge has adifferant galn controltime delay 10 enawxe
sablity of tha loop  The ocutput stags has tha least dalay,
and e nput stage has the mast dalay. The gain contol
sigrial k generated s follows. The culput of the last mostst
mtape. Q4&7, b further ampified by Iransstor ttage Q61
pefoe the sgnol spifs into two paths. One patn & coplied
10 the synchronous detector/ AM /558 detector circuttry ond
the othar path s applipd to the AGC croullry

The 50 k2 IF sgnal is opplied to the AGT detecter stage

Qa). Tronshfor QA2 i nonmally lumed off tor Farl or Slow
AGC operation. In AGC Off operation, 2342 lsenablad, thus
ciomping the 50 o4z ¥ dgnal prior to the detector stoge

243, R3S3 and C246 provide soma low poil fitering of the
sgnal folowing the detector sloge, C271, RS2, ond RIZ0
1o uo the anack 1ime conatan?, Transstorn, Q489 and Q71

soch conneclod n an emMef rolower contigueation with
Qusciated compananty, farnm a hagn gain slage 1o provide
o DC window fortha detacted|Fsignal. The cutput from tha
omitor follower sloges feocs the docay time conslanl
netwarks switched by Q4% ana Q70, For operating condl-
Noce other than Scan, Q70 h enabled which swilches In thae
Fast AGC time canstant natwork comprisad of R348 and
C26% Whan Sow AGC s onooied. franaintor Q6% conauct

theraby selacting he ccational fime constan! Patwork
comonsed of R344 gnod T268, In Scan aparction, both Q&9
ond Q70 are dsabieg, miullng in o veary fear dacay fimse
contfant. The resulting voltoge k butfered by QS8 The
emiter clrewlt of Q58 sources e ragting AGC volloge
appledtothe mree opararona amplifiarstogesof U17 and
UIA Eoch stage has iy own refemnce satting potentionm

star. One half of U7 cevelops o congitioned ASC volloge
which i applbod to the last two 50 kM2 IF stoges, comprised
ol @47 and @24, The othet hatt of U1 7 develops a condi-
taned AGC voltage which It soplied 1o 1he it 50 kHz IF
roge. Q) finally. one hot of U8 devslops a conditoned
AGCvotiage which sopplaed tothe Front End 45M-zsfoge,
22 Tha throe navidual threthalcs are et via (264, 1310
ond R247 for AGC 1.2, ad 3 respeciively. The hree AGC
voirages are summed Mo U186 which in tum feeds the §
Motor Srcult

Ine front panat RF Gan control voltoge Is copiad through
R299 ona CR17 to bo summed with the resting AGC volloge
Ihat Is coplled 1o he operational amplifier stages

Acamanally, tha resing AGC voltoga s spit andfed inrougn
2295 1o the iqueich DC ampiifer comprised of one fourth ol
V16 ond associated componeats. The output of this amgil
fier stoge feeds the :qusaich campaior comprised of an
oddibonal ane fourth af U6 and asociaiad components,

Tramiistor stages Q&6 Q57 and Q58 comprise e mMute
clrcuitry ot |s usea 1o clomp the AGC and sgueich the
oudio path for extemol transmTer use,

4. AM Synchronous and 558 Detectors

50 iHz2 Input is applied to Q54 wnich provides o sufficiently
crge AC algnot 1o diive the predrmiter stage, Q5%1, The
output of Q51 is suppled o on 1 of UT3 1o previoe o hora
Imded ugnal, R212 ataws setting the threshold al pin | of
U1 1o establish a S0% cuty cycle Imited IF signail out af pin
3ofUT3. The imited 50 kHz ¥gnal is applied to pin 4 of U1,
| /4 of an exclusve-ar gate, for guadrature phase compoet

won with a locally generated 5 e camet

A locked condition yiekss a 5% auly cycie outpul ignal at
pn 6 of U13 which control o valtoge-to-leguency con-
vartet comprised of U0 anag Q3%




20 Circuit Description contd.

Ihe SYNCH DET centrolineg Is hekd ot alogic nigh state fot the
enveiops detaction mode. Thishigh state at SYNCH DET hes
191 connected which provices a fos! acquiition time
caratant for the voltoge-lo-tfroquency converer. Whon e
ynenonous detection moda i angoged, 1he SYNCH DET
lina oalays approximatsly 3 secands and then switches to a
logc low stale 1o open he andlog switeh, U1 (ping 3-4)
thareby providing for a vary slow loop operation. dus to
RIV0ond C182 The BFO ENA control line switches fo e logie
low state (o the synchronous detection mods. This actian
opand e analog swiich, U1 (pins 1-2) thereby removing
thefixed one-hott supply bias romtha velloge-torequsency
canverderond olowing the loop 1o lock from the cantroline
valtoge oppled 1o pin 3 of U0

The lecally supplied 80 kHz cattler I8 generated by o phaie
it oscillotor running of @ 200 kM2 tate The phose shint
cacilotos & formed by 1/2 of UI0 (pins 456, and 7) ong
acssociotad companents R148, C196, €179, and Q30. Q19
provioe: varable resistance o the phaswe shdt oiciiotor
whon Q35 & tumed off (BFO ENA of © logic low). Q39 and
U100 form a voitage-totieguency converter, ai explamned
previousy. The 200 kHz carrier it divided by a foctar of fout
by Uld 1o produce a 50 kHz camier. With the synchonous
datechon mode enabled and tha loop locked, 1he outpul
at-pin § of U14 s o 50 kHz comer that Iy phass shitted 0
degrees 1elctive 1o the Input signal af in 4 ot UIY The
oulput fromU 14, pin &, s also applied through R358 10 pin 13
of V13 An In-phate 20 iz camlor that s output ol pin @ of
Jldisooplied through 357 fopin 1001 U13. Forsynchronous
detection only, alogic low a! §58/068 enables pin 120! U1

he output at U13, pin 11, o guadrature carier signal whose
phase can be changed +/-180 daegrees with the USA/LSH
cantroline. ls cpplied to pin 7 of U4, o 2-quodiant mutipte
IC. The 50 kHz incoming sgnol s appied to pin 5 of Us and
aaaclod. The resultant audio sgnalis iow pass fttarea and
iupplied to the phoma shift boord assermbly ai the Q)"
channel aucko signal, Alo. for 1he synchronous gaetection
mode. the in-phass locdlly Qaneroted comearot pin@of U4
Iv appiled theough RIS? to ULY, on previousy moentloned

The output of U13 suppiies the in-phase 50 kHz carierto pin
ot U7, o 2-<quadant multipiier IC. The 50 i Incoming
signal s apolied 1o pin 5 of U7 and datectad. The iessutan
audio gnal I8 low pass fitered and supplied to the phase
1hift boaid assembiy as the *|” channel cucio ¥gnal The *I”
ohd "Q° audio signals ore phose shifted Inalvidually by
gpprogriate amounts 1o permit In-phase iwmming of the
»gnas To recover the onginally trargmitied audio signe!

Ihe audio signal Is reuted thiough C219 10 UL 1, pin | 1, and
4 switchad inrough U1 110 the Input af The noise bianker and
ramaining audio sloges for all reception modos axcen!
ENVEIODO datection. Envalope detection of ne received
0 kMt 1gnal & performoed by Q55 and anociated compo

nents, with e resutfont ouda suppliedtopin 8ol Ul 1. The
oudo gating |5 cantralled by the SYNCH DET contral ond
Qa0 with Its associarad componants

For 558 praduc! detection, the BFO/ENA logic contol mhit-
It U 14 via QI52. ond turns Q53 ol which permits tha BFO Input
tignal 1o Do supplied 1o the cames Inout (pn Y at U7

5. Audio Processing

Ihe detectaed audia from e demoddlator i, U2, posse
through he auds hold citcult of the nose blanker IC, U
The hola function s only avatiable in the AM made. Leaving
the hold crocult, the cudio posses through o butter stoge
Q6. and hen fo the cudio noteh clicult, composed of Y
ana assocaled componenta. The notching frequancy &
made vasable by amployng on aschonicaly lunecas
band pass fitter In a spit signal natwark that cancels ot 11
band pass Niter centor frequoncy. The output from he
nofch creult s applied to the Y1 nput (gin 5) of anciog!
mudtiplexer IC. U16  When the NOTCH ENA contral ina 8
active. tha outout of the nolch crowt is swiiched through
V15 ta pn 3 of U15 and on 1o on audio heauancy low pas
filter comprisad of UB and associated campanants, ‘When
the notcn s not enabled, Ihe logic controt on pins 9 ang 10
ot Ul Ssmectstha Y3 inpu! (pind) ot U 1S, which connacts the
oudio prosant at tha input to the notch cirault Whenthe FM
ENA control Ine ls active, audio from the FM detector and
oufput of buffer stage, ©48, Ik switched thvough U15 from
e iInpult YO and Y2 10 the outpul pn 3 af V1S Regordien
of the selectag ocuao poth, the oudio cutput from he
mutiplexariC, U165, always foeds the low pass fitter stoge, U
The squeicn detector ciicuitry Is compesed of Iwe sections
of IC stage. Uls, The squelch relemnce & o compoile
valtoge level af the buffered AGC confiol voltage from
G158, the front panel RF Gain control anathe FM 255 relalive
sgnal shrength valtage from the FM detecior creultty, The
signal b applied to pin 10 of U1é R258 sats an intemad
threshold vel for the squelch level detectar, The output
from pn 8 of U 16 passes through a salactable me constant
circulf comprisod of k244, R243. C239. and 241 orR242. The
conditionad squeich volloge § oppled topin & af U1, 1he
ualchgote Thesignatleve! trip pant s detarmined by the
1eMing of the front panelsgueich conhol. Wilh the autput of
pin 1 of Uls ot o logie high, 1he multipexe: 1. U5, &
nhisted. The resull 8 No audo output and e colvar &
zqueicned. Note thal amute conhal signol opplied through
R257 ond CR10 ako hos the action of Quisting the Iecelves
cudio

Followang the SkiHz low pass fifter stoge, the gudio soiits Into
Two main paths.  One path corsists of two buffered (Ine
audio oulput amplifier stoges, @0 ana Q41 The other palh
applies the oudio to the tone control sage comprised of
™e second haf of UB and associaled components The
audio from tha output of the lone contol crcult b applied
1o e front panel voume control (AF Gainy  The volume
contral teech he oucio to tha audio powor crmpifier, Ud
he output of the pawer amplite: connect 1he audio 1o the
haodphons jock and the rear panel speakar swirch. The
switch 1elects either the Infemal ipecke:. tho axtema
1peckar, ¢ both speaken.
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2nd IF BOARD, P/N: 2070039; 2nd IF BOARD & PHASE SHIFT MODULE BOARD ASSEMBLY, P/N: 2070509

PART PART

REFERENCE  NUMBER DESCRIFTION REFERENCE  NUMBER DESCRIFTION
Cl J166105  CAP CHIP QIUF X71R (0adss sF Cél 3160162 CAPELEC 100050 RD
2 3180109 CAPELEC 22825 20% RD Ccé2 351260 CAPRO2ZO0PFEWNATD RD
Cl 180100 CAPELEC 22025 20 RD Coy 166120 CAP CHIP DOIUF X7R (0805) 55
ca 3167541 CAP CHIB 470PF NPO (0B05) &¢ 64 3167540 CAP CHIP 509F 29%:00808) SF
C5 3167577 CAPCHIP 0.1 UF YSY (D805) &5 Céb 166135  CAP CHIP & 6PF NPO (0BOS) SF
o 3167586 CAP CHIP 0.0047UF X7R (DACS)SF Céé 3180064 CAP ELEC 10850 200% RD
c? A67577 CAPCHIP 0.1 UF Y5V (0805) §F ca7 JB004E CAP ELEC 1Dm80 20% RO
ca 3166120 CAP CHIP .001UF X71 (0808) SF Co8 S180007  CAPELEC 47950 (149 RO
co J1B8010°9 CAP ELEC 22@25 20% RD Con 3167544 CAP CHIP 6BOPF 2%(080%)  SF
clo J1B8010° CAPELEC 22025 20r% RD c70 3166150 CAP CHIP 39 PF NPO (0805) SF
cn 3166120 CAP CHIP 001UF X7R (0BOS) SF c72 J166143  CAP CHIP |8 PE NPO (0805) 5F
c12 J15818650 CAP AX 1 MF 100V METLPOLY AX c72 3100181  CAP CHIP .8PF NPO (0B0S) SF
CH) J180064 CAPEEC 10&50 20% 8D C73 3166120 CAP CHIP O0IUF XTR OROS) SF
cla JIB0012 CAPELEC |@s0 20% RO c/a NO-PART
cib 3180062 CARELEC 10050 20% RO c75 3167507 CAP CHIP 12 PFNPO (0805) SF
Cl6 J1680064 CAP ELEC 10@50 20% . c?6 3167507  CAP CHIP 12 PF NPO (805 5P
c17 31867577 CAPCHIP 0.1 UF Y5V (0805) & Cc?7? 3180346 CAPELEC 6800835
Cia NO-PART c78 J180064 CAP ELEC 10850 20% RD
o [ J167844  CAP CHIP 680PF 2%(0B05) SF c79 Jid0z8) CAPELEC 470014 RO
C20 J151080 CARPAXOIOPF 2R NPO  AX Cen J180018 CAPR ELEC 2 2a50 R
c2) JIBI1260 CAPRD 220 PF &% NA0 RD c8l 3167677 CAP CHIP Q) UF YBV (0808) &
c22 3167577 CAPCHIP D1 UF Y5V (0805) SF ca2 3166120 CAP CHP DOTUF X7R (DBOS) SF
C2) 3167528  CAP CHIP 100PF NPO (OR0S) & ca3 JI61050 CAPAXOIOPF ZANPO AX
ool 3147507 CAP CHIP 12 PE NPO (0805) SF c84a 3166140 CAP CHIP 10 PF NPO (0805) SF
Ca5 3184009  CAPFILM DJ15MF @ KOV 6% 10 Cah J166150 CAP CHIP 39 PF NPO (B805) SF
C2a J180018 CAPEEC 22050 RO C8éa J168145 CAPCHIP 27 NPO (0805) &F
c27 JNGTE77  CAPCHIP O ) UF YSV (0006) of ca7 1167607 CAP CHIP 12 PF NPO (O808) 8F
C28 3165140 CAP CHIP |10 PF NPO (0808) SF cBé 3167507 CAP CHIP 12 PFNPO (0805) SF
o, J|67520 CAP CHIP 86 PF NPO (0805) SF Ca9 V67528  CAP CHIP 100°F NPO (D806) 5
C3 J166143  CAPCHIP 18 PF NPO (0805) S Ce0 J1&8188  CAP CHIP 27 NPO (D805) SF
C3) 3167507 CAFCHIP 12 PE NPO (QROS) 5 col MET20 CAPRD 220 FF % N4ATO T %)
ca2 S167507  CAPCHP 12 PF NPO (M) 55 ce2 JIS0O?79 CAPAXAIOPF BANPC  AX
C3 31606120 CAP CHP 001UF X7R (DBDS) SF Co3 NO-PART
CM 3166140  CAP CHIP 10 PF NPO (D808) 3 Ccos JNB0783 CAPAXSI1OMF 2%NO AX
G35 3166150 CAPCHIP 39 PE NPO (0805) SF CoS 3166120 CAP CH® 001UF X7R (D80S) SF
C3b J166143 CAPCHIP 18 PF NPO (0825) 5 Coé JISI240  CAP RD 220 PF 4% NAX e
ca7 NO-PART ce7 3180064 CAP ELET 10080 20% )
Cas JBA779 CAPAXAIO0PF 5% NPO  AX coa J6S100  CAP CHIP 2200F NPO (DB05) SF
c39 3150780 CAPAXSIDPF Z%NPO AX cwe J167581 CAP CHIP 0001 5UF X7R (0805)5F
ca 3167577 CAPCHIP 0.1 UFY5Y (DEGS) =5 c100 J1B009 CAPELEC 22@25 20% ap
c4) 3167877  CAP CHIP 0.) UF Y&V (DB05) &F cmm 3167542 CAP CHIP 4707F 2% (U805) SF
c42 3167677 CAP CHIP 0. ) UF Y3V (DBOS) SF ciop 80012 CAPELEC 1240 20% LN
43 31800018 CAPELEC 22080 RD Ci103 3184060 CAPFRLM 047 @ S0V 5%
cas 3167577 CAPCHP (0.1 UF YSY (DACS) SF Ci104 1675677 CAPCHIPD | UF YAV (DIGS) 5F
cas 3160145 CAF CHP 27 NPO (0808) @ C 108 J106108  CAPCHIP DIUF X7#% (Ca0s) &F
Cas 3147521 CAP CHIP 68 PF NPO (0805) SF C106 3167677 CAP CHIPQ,1 UF Y5V (0805) SF
oda7 3166145  CAPCMIP 27 NPO (OBDS)  8F co? 80241 CAPELEC a70B16 np
C48 3166150 CAP CHIP 39 PF NPO (0RO5) &F C108 180239 CAPELEC &70025 RD
C49 3167507 TAP CHIP 12 PF NPD (0805) 5 Cc109 JTEC064 CAP ELEC 10MmB0 20% RO
- J1800&64 CAP ELEC 1O@SE0 20% RD Cllio 3180239 CAPELEC 470225 RO
CS5i1 3166141  CAP CHIP & BPF NPO [D805) 3F cim 3180109 CAP ELEC 22025 20% o
ca2 3166148 CAPCHIP 27 NPO (OBS) 9 c112 3166105 CAP CHP DIUF X717 (D805} SF
c3 3151260 CAP RD 220 PF 5% N470 D Cila 3180044 CTAP ELEC 10050 20% RD
c S167877  CAPCHIP 0.1 UE YBV (OB0%) SF ci14 3167648  CAP CHIP 080PF 2%0805) 8F
C55 3167877 CAPCHIPO.1 UF Y5V (QRD5) SF Ci115 Ji51050 CAPAXCIOPF 2ENPO  AX
CH0 J180349 CAF ELEC 6BDOGAS Clle J181260 CAP RD 220 Pf % Na&X0 RO

7 3167577 CAP CHIP 0.1 UF Y&V (080S) & Civ 3166105 CAPCHIP DIUF X7R (0B05) SF
o3 J180247 CAPHEC 470@16 WD clis 31675268 CAP CHIP 100PF NPO (QU08) oF
Chy 3167577 CAPCHIP 0.1 UF Y5V (0BOS) SF cli9 J167807  CAPCHIP 12 PFNPO (DEDS) &5
C4&0 3180012 CAPEEC 1@50 20% D Ci120 JIEC24Y  CAPELEC 470®16 D
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PART PART
HEFERENCE  NUMMR CLSCHIPTION REFERENCE NUMBER DESCRIPTION
G121 166120 CAPCHP ODIUF X71R (0805) S cla) 3180007 CAPELEC 47181 1D
Cl22 3180068 CAPELEC 1005020 RD cia2 3180152 CAPELEC 100250 RO
c123 3180018 CAPELEC 22060 i ®) c18a JE7577  CAPCHIPO | UF Y85V (00 &
ci24 1167577 CAPCHPO.| LF Y5V (DB0S) S ClBa 3151432 CAPRDOOAMEZSNPD 1O
cC125 367577 CAPCHPD. | UFYSV (DBD5) SF C185 J180064  CAPELEC 10250 20% "o
Ci124 167520 CAPCHIP 5P NPO (0805) SF CIlgs 3166105 CAPCHIP 0IUF X7R (DE0S) SF
C127 NOPAST =87 31675448  CAPCHIP 680PF 29%(0805) &
C1248 JIL7507T CAPCHIP 12 PFNPO (0R05) 51 Cl88 A1661680.  CAPCHIP IO PFNPO (DB05) SF
129 IN&?7507 CAPCHIP |2 PFNPO (0A0S) SF clag 3166143  CAPCHIP |18 PENPO (805) SF
Cia0 166120 CAPCHIP COIUF X717 (0805) 81 clen 2166141 CAPCHRP 6.8PF NPO (DA05) §F
cCi3] Jléb140 CAPCHP 1UPFNPO (0B0R) & c1el J166120 CAPCHIP DOYUF X7R (ORNSY SF
Ci132 3166180 CAP CHP 39 FF NPO (0805) SF clo2 NOPANY
C133 3166143 CAPCHIP 18 PFNPO (0805 SF Lol (< x 167507 CAPCHIP 12PF NOO(DRO5) &
cCii4 NO BART CIo4 J167507  CAPCHIP 12 PF NPO M) W
C135 JI507TN CAPAXANOFF S5ANPO  AX Cl1es 3180125 CAPEEC47R18 D
C136 00N CAPSIOPF I RD 196 3205228 CAPVAR TRIMMER 1D 1207%
Cl1y3? JI6I577  CAPCHIPD | LF YAV (DHOB) SF c197 3180064 CAPELEC 10850 20% RO
138 3167577 CAPCHPD | UF YAV (D305) SF Ci98 JI512460 CAPRDZ20PESH NATD  RD
cCrao JIH4027 CAPTILM 00s8 @ 100V A% AX CIom 3151432 CAPROODIAME Z%NPO RD
Cl&d 5184044 CAP FILM 033 @ 100V 5% c200 3180064 CAPELEC 10@50 20% 0
Cl141 J164042 CAPFILM 022 w100V 5% RD C201 JE0068 CAPELEC 10850 20% RD
Claz 3182066 CAPFILM | @100V 10% c202 3180018 CAPELEC 2.2@50 RO
Clal 3166105  CAPCHIP 01UF X7R (OB0%) SF C203 NOTE7T  CAPCHIPO L UF Y8V (QA0%) S
Claa 3180018 CAPELEC 22850 RO c204 366120 CAPCHIP DOI1UF X7R (0805) &
C1a5 JIE7577 CAPCHPO | UFYEV (DANS) S C206 JIS1050 CAPAXQIOPE 2% NPO  AX
Clas 166143  CAP CHIP 18FF NPO (0805) SF C206 J166140  CAPCHP 10PF NSO (0805) &
Cl147 3166145 CAP CHP2TNPOD (OB0S) SF C0? JNGHIE0  CAPCHMP X FF NPO (0805 5
Clan SI67828  CAPCHIP 100PF NPO (OR0S) SF c208 J166148  CAPCHIP 33 PF NPO (0A05) SF
Ci49 3166145 CAPCHIP2I NPO (O805) SF c09 METSNT  CAPCHIP 12 PFNPO (DR0G) 5F
C150 J1G150  CAPCHIP 39 5% NPO (080S) & c210 NOPART
C15] J167507 CAPCHP 12FFNSO(DB3S) SF c21 3167528 CAPCH® 100PE NPO (0805) SF
c162 3180064 CAP ELEC 10050 20% RO C212 JI1672507 CAPCHF 12 PF NBO (O8O
C153 3166141 CAP CHIP & BFF NOO (0B0S) SF c213 3166145 CAPCHP27 NPO(0B05) SF
C154 2166145  CAPCHIP27NPO (OB05)  SF Ca214 J167544  CAP CHIP S0OPF 2%(DA0Y) %
C1585 3151240 CAPRDZ2OPFSANAT0 RD C215 3150770 CAPAXALOPF B%NPO  AX
C154 3167577 CAPCHIPD | LEYSY (DRSS SF c216 JIP0030 CAPSIOPF 1% RO
CI57 J167527 CAR OHP O | UF SV (0808) SF 217 JI1B0125 CAPELEC47@16 RD
Ci58 3184021 CAPFILM 0047 @ 50V 5% R/D C218 J167677 CAPCHPO LK YOV (OB05) S
cl Jgag2i CAPFILM 047 @ 50V 5% RO oa19 J1B80007 CAPHEC 47¢50(T& RD
Cle&d 2147577 CAPCHIPO.) UFYEBY Q8R0S & c220 3184039 CAPFILM 015 @ 100V 5%
Clél JNG7677  CAPCHIPO. | UF YEY (QANDS) & c221 S1800464 CAPELEC 10860 20 D
Claz 3184021 CAPFILM 0047 & 50V 3% RD C222 3180241 CAPELEC 470214 RD
G168 3184021 CAPFILM 0047 @ 50V 5% RD c223 J146120  CAPCHIP DOIUF X78 (0805) 5
Clod J1&4068 CAPFIM .1 @ 100V 10% g2za 3167577 CAPCHPO. UFYHV (0805) SF
Cla5 J167537  CAPCHIP 330PF NPO (0805) SF 225 J160T05  CAPCHP OIUF X217 (0808
Cléd 3184032 CAPFILM O] @ 50V 5% C224 NOPART
C167 3184032 CAPEILM DI @ 80V 8% c227 JIGTBS1  CAPCHPDO01BUF X717 (0805)5F
Clas dlaat CAPCHIP DOYUF X71R (0805) S Ca2 3180064 CAP ELEC 10250 20% RD
C169 J180064 CAPRPELEC 10850 20% RD C229 3151260 CTAPRD220PFB%NATO RO
170 J180064  CAPELEC 10080 20 RO c24 J180064 CAPELEC 10850 20 RO
cin 3151240 CAPRD220PFSHEN4A/T  RD C232 3167577 CAPCHIPO. | UF Y5V (DAOS) §
ci72 3166120 CAP CHP O01UF X717 (0805) SF C23) JIH0109 CAPELEC 22025 20% [}
Cl73 3147544 CAP CHIP 80FF 2%(0805) SF C234 3180007 CAPELEC 47@50(T&) RO
Cl174 3164135 CAP CHP 5687 NPO (D805) 5F C236 JIG7577  CAPCHPD. | UF YAV (0805) SF
Cl75 180007 CAPELEC 47650 (1&I) RO C2% 3167571 CAPCHIPOOZZ UF X7R (DE05)5F
Ci7é J167577  CAPCHPD UFYSY (0805) S 0237 N67677  CAPCHIPO 1 LF VBV DR05) SF
cin 67577 CAPCHIPO.Y UF YSY (QROSY SF C238 J184D68 CAPALM .| @ 100V I1D%
C178 V67577 CAPCHIPO.1 UF YSV (080S) SF C230 JIB0002 CAPELFC 22060LLEAX 7D
cC179 J166100  CAP CHIP 200F NPO (0805) & C240 J184019 CAPFLM D01 @ 100V 5%
C180 No7577T  CAPCHPO | UFYSV (D8JS) SF
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C241 3180084  CAPELEC 10050 20% RO Hi 3290760 CONNP.C MOLEX #26-60- 1020
C242 3164019  CAPFUM 001 @ 100V 5% P2 3290760 CONNP.C MOLEX #26-60- 1020
. C24) JTED0GA  CAPELEC 10@80 20% f2h) R 3280723 CONNP.C. JSTAT3H.50-1
C244 3180007 CAPELEC 47@50(T87) RO Fa 3280723 CONNP.C. JSTHI3BSD-]
C245 66106 CAPCHIP DI1UF X7R COBOS) 56 kg 201608 RECPTOING PN
C246 3167577 CAPCHPO.1 UF Y5V (DADS) SF ] J280720 CONNP.C. JSTETBR.SC-1
. caa7 3180152 CAPELEC 100850 "D P7 32680723 CONNP.C  JSTHIMS.5Q-]
248 3180162 CAPELEC 100050 RD P8 3280723 CONNP.C. JSTATIB-SQ-1
C249 3167577 CAPCHIPO.1 LUE VSV (0A05) SF e 3280722 CONNPC ISTHB.80-1
. C240 AIBA039 CAPFIM 016 @ 100V 5% P10 3280723 CONNPC. JSI#TIB-56-)
C23] J1B403° CAPFILM 015 @ 100V 5% P11 3280723 CONNPC  JSTETIH-SQ- |
C262 NOPALL P12 A280723 CONNP.C.  JSIHTIB-SQ-|
C283 3184039 CAPFIM 015 @ 100V 2% P13 3280723 CONNP.C ISI#TIB-S-1
. 0254 JNGTHT7  CAPCHPO | UFYSY (0808) % Pla 3280724 CONMNPC. JSIWIaBsa)
255 3167677 CAPCHPQ ) UF YSY (DBDS) &F | 3030667 TRANS3SX133A  SOT143SF
254 347677 CAPCHPO 1 UF Y5V (DR06) S = 3030604  RANS J310 RD
257 3166105 CAPCHP 01UFX7R (DBS) & al 3034015 IRAN CHP #MMBETIZ0A LTI 50123
. C258 1184046 CAPFILM 033 @ 100V 5% c 3036015 TRAN CHIP #NVMBTINM LT 50129
C254 3184032 CAPFIM 01 & &0V 5% (% 3038015 TRAN CHIP #MBTIV0L LT 50128
C260 3180007 CAPELEC 47O50T&7 MO 50 3036015  TRAN CHIP #IMBTIOI 1T 50123
C201 3146100 CAPCHP 220PF NPO (0808) S <7 3036016  TRAN CHIP AMMBTIS0N LT1 SO123
. C282 3167577 CAPCHPQO UF Y5V (DBOS) SF o8 JOIS016  TRAN CHIP sAMBTIONA 1T1 50123
C263 3180125 CAPELEC 47014 RD (S 30340186 TRAN CHP sMMBIIGOL LTI SO123
C2ea 3180032 CAPEECA7@250R 47850 BD Qi 3034015  TRAN CHP ¥MMBTION LTI SOT23
. Cabs 367677 CAPCHIPO.1 UF YSV (OBO8) St QI A0JL0LE  TRAN CHIP MMMBTI00L LT SOT2
C2de 3184046 CAPFLM 033 @ 100V 5% Q2 3036015 TRAN CHIP #MMBTI004 LTI 50123
C267 3167528 CAPCHP 1009F NPO (0R05) 5 W13 3036016 TRAN CHIF #MMBISOM LT 1 50121
C268 3180162 CAPELEC 100050 RD a4 036015 TRAN CHIP sMMBTASM LT1 50123
. C249 3180032 CAPELEC 4.7@250R 47095 D Q15 3030297 TRANS MPSA 1S RD
cax 3167577  CAPCHIPD ) LF Y&V (DB0S) & Q6 3032015  IRAN CHP #MMBTIZ0L LT] 50123
c27) 3184125 CAPFLM 47 @ 100V 20% 15MM Qi7 INAKOLE  TRAN CHP #MMBTIE LT 50122
c272 JIB4032 CAPFIIM 01 @ MV 5% Qld 3038015 TRAN CHIP #MMSTINM LT 50123
. c27a NOPART QIv 3036015 TRAN CHIP #MMBIINM LT1 30723
Cam JIRA009  CAP FILM 00D 15Uk, &% Q20 MIZG01E  IRAN CHIP #MBTSYOM LTI SO123
Cag 3151405 CAPCER., DOIUE, 105, Va0 AX az21 3036015 TRAN CHIP SMMETII0M LT1 SOT23
11 J280042  CONNCOAX PC MT N TME. D 1 XVe 22 3036015 TRAN CHIE MMMBTIN0A LT 50123
. 12 3281695  RECFTPHONO IPRC M1 223 3000292 TRANS MPSA 1A RO
1 201695  RECETRHOND 1PPCMT 24 INI0G67  TRANG ISKI33A SONIAA S
) 12616956  RECPTIHOND 1PPCMT Q25 3034015  TRAN CHIP MMMETISOL (1] OT23
. 35 3781025 JACKPHONE #YKB21.5012 Q26 1036015  TRAN CHIP MIMBTISOM LT1 SOT123
% 200043 CONNCOAXPC MT VP JOZX-A 27 JO36016  TRAN CHIP aMMBI04 LT1 SO123
i7 3280753 CONNP.C.MOLEX #520-11-1010 28 J034015  TRAN THIP sMMITIZOE LT1 80123
I J280753  CONNP.C MOLEX #520-11-1010 Q29 JONG01E  TRAN CH® IMMBTI00L LTI SOI25
l 19 3280753 CONNP.C MOLEX#520-11-1010 &30 3036015 TRAN CHIP #MMETIO0 LT1 50121
K1 3620108  RELAY TAKAMBAWA MAZ 12H5 K @71 3034015  11RAN CHIP #MMSII00L LT SO123
K2 35620112  RELAY TAKAMISAWA #137-1 2% Q32 3036015  TRAN CHIP #MMBTI?04 LT1 SO123
L) 3524241  COLAXED 47MH 10% 000 @35 036015 TRAN CHIP sMMETIVON LT 50123
l 12 2066127  POTCORE ASSY- 129012931204 Q04 036015 TRAN CHIE $MMBTIS0A LTT 50123
L3 20568127  POTCORE ASSY- 12901 120012 Q3?2 038015  TRAN CHP FIMMBTIZ0E LTT 50123
|4 2055127  POTCORE ASSY. 1290-1293-1204 Qi 3036015 TRAN CHIP MMEIIDOL LT 50123
L5 1524241  COILFXED 47MH 10%.C9.R &3¢ 3030201 TRANS 2NS244T092 NS RACK 970
l L 2068127 POLCORE ASSY-1290.1203-1204 L) 3036015 TRAN CHIP sVMBII904 LTT SO123
L7 2055127 POT-CORE ASSY.1290-1293-1294 Qal 3036015 TRAN CHIP #MMBETIS0L LTT SO123
L& 2055127 POLCORE ASSY-1290.1290.1204 Qa2 036016  TRAN CHE MNMBTIO0L LT SO
. Lo 2055127 POI-CORE ASSY-1200-1293. 1204 il 3034015  TRAN CHIP #MMBTI00M LT1 SOT23
L10 3624241 COIL FIXED A7MH 10%.C9-8 Qdd 036015 TRAN CHIP AMMBTIOON LT 50123
111 2065127  POT-CORE ASSY-1200-1293-1204 €5 Q034015 TRAN CHIP #MMBTI904 LT1 50123
(12 1524196 COLRADIALZ700UM  RBD
l L1 3524241  COLED 47MH 10%.C9-8
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Q46 036015 TRAN CHIP dMMBTIRNA LT) 50123 1231 250838 RES CHIP 33K OHM 5% (OU0S) &
Q47 3050667  TRANS 3SK133A SOT143 SF [R32 3250837 RES CHIP 22X Q+M 5% (0805) &
Qap J03G0TE  TRAN CHIP #MMBTIZ0A LTI BOT23 1233 3250837  RES CHIP 225 OHM 8% (080%) &F
a0 3038015 TRAN CHIP #MMETIZ04 LT] £OT23 234 3250831 RESCHIP 10K OHM 5% (0805) SF
Q50 3036016 TRAN CHIP #MNMBTID0A LTT SOT23 R36 A250842  AES CHIP 47K OMHM 6% (0D805) §f
QS| 3036015 TRAN CHIP #MMETI904 LT] SOT23 36 3250844 RES CHIP 100K OMM 5% (0B05) &
Qa2 JMOIE  TRAN CHIP #MIMEBTI00A LT] 50123 R3? J250845  RES CHIP 1.5M OHM 5% (0805) &
Q53 3034016 TRAN CHIP #MMBTIP04 LT1 SOT23 AL 3250831 RES CHIP 10K OHM 5% (0805) 5F
Q54 33016 TRAN CHIP #MMBTIR0L LT SOT23 Rae 3250831 RES CHIP 10K OHM 5% (0BDS) &
Qs 3030292 TRANS MPSATD RO 40 200668  RES VAR PTIOV 20K
Q56 3034015 TRAN CHIP #MMBTI0L |11 50123 RaI J250868 RES CHP 10.0 MEG 5% (0805) SF
Qb7 JOM014  TRANS CHIP MMATYO0s SO121 SF a2 2200831 RES CHIP 10K OHM 5% (DB05) &
Q58 3036015  TRAN CHIP #MMBTIS04 LT SOT23 Ra3 3250831 RES CHIP 10K OHM 5% (0805) &
Q&S J036015  TRAN CHIP #MMBTISOL LTE 5O123 [1a4 3250068 RES CHIF 10,0 MEG 5% (0BOS) B
a0 1034015 TRAN CHIP #MMBTISO0A LTI 50123 45 3250837 RES CHIP 22K OHM 5% (0805) §*
Qb1 036017 TMANS CHIP #MMBTHIO LTI 80123 Ras J250837  RES CHIP 22K OMM 5% (D305) §F
@62 J0I601S  TRAN CHIP 2MMBTIS0L LT] SO123 R4y 3250825 RES CHIP 2.7K OHM 6% (DB05) SF
43 030292 TRANS MPSALS RO 4B 3250810  RES CHIP 100 OHM 5%, (080S) 5F
(S5 ANIENNE  TRAN CHIP #MMBTIZ0A LT SOT123 R49 3280846  RES CHIP 100K OMM 5% (080S) §F
S65 3036015 TRAN CHIP #MMBTIS04 LT1 SOT23 RS0 3250837 RES CHIP 22« OHM 5% (0805) 5F
0 303018 TRAN CHIP #MABII00A LT 50123 RS 3280831  RES CHIP 10K OHM 5% (D80S) 5F
Qb7 3D3&015  TRAN CHIP #MMBTIP0A LT1 SOTZ3 RS2 3250837 RES CHIP 225 OHM 8% (0805) SF
Qo 303018 TRAN CHIP #MMBTIROA LTI SOT23 R4 J250831  RES CHIP 10K OMM 8% (0805) &
Qe 3038015 TRAN CHIP #MMBFI004 LT 50123 =4 3250837 RES CHIP 22K OHM 8% (0805) 57
Q70 JMO6  TRAN CHIP #MMBTIS04 LTT 507123 RSS 3250838  RES CHIP 33K OHM &% (080S5) &
Q71 03015 TRAN CHIP #MMBI3004 LT1 SOT23 RS6 A200838  RES CHIP 33K OHM 5% (080S) 5+
Q72 34015 TRAN CHIP #NMMBTIS04 LT1 50723 R57 3260837 RES CHP 22K OHM 5% (0B0S) 5+
Ql 280803 [ESCHIP 47 OHM 5% (080S) 5F R68 3280837 RESCHP 22K OHM 5% (0B0S) SF
R2 2250803 [ESCHIP 47 OMM 5% (0B0S) 65 REO 1250819  RESCHP 1,0 OHM 5% (0B0S) 5
3 A280834 1ES CHIP 5 oK OHM 5% (0B0S5) SF Ra0 3260810  RES CHIP 100 OHM &% (0805) &f
R4 3250833 RESCHIP 15K OHM 5% (0B0S) SF R61 3250831 RES CHIP 10K OHM 5% (0B05) 5F
R5 2200645 RESCHIP 1506 OHM 5% (DO0S) 5F R62 1250838 RES CHIP 33K OMM 5% (D805) &F
R& 3250910  RES CHIP 270K OHM 5% (0B0S) SF R&3 3250831 RES CHIP 10K OHM 5% (0BQS) 5F
7 2606817  RES CHIP 470 OHM 5% (0B05) SF o4 1250840  RES CHIP 39K OMM &% (0BOS) 4F
R8 3280832 RES CHIP 39K OHM 5% (080S) SF R&S 3250844 RES CHIP 68¢ OHM 5% (0&805) 5F
e JA60833  RES CHIP 15K OWM 5% (C80S) SF R6S J250845 RES CHIP 56K OHM &% (0805) U
R10 3250803 RESCHIP 47 OHM 5% (0805) SF R&7 3250833 RES CHIP 15X OHM 5% (0805) SF
R11 J260800 RESCHIP 10 OHM 5% (0805) SF () J250837 RES CHIP 22% OMM 5% (0805) SF
R12 3250910 RES CHIP 270K OHM 6% (0805) SF v 3250837 RES CHIP 22¢ OHM 5% (C805) 5F
R13 3250845 RES CHIP 56K OHM 5% (0805) SF R70 250803 RES CHIP 47 OHM 5% (0805) 8F
R4 3250822  RES CHIP 22K OHM 5% (D805) SF k71 230868  RES CHP 100 MEG 5% (08085) 5F
R15 3250831 RES CHIP 10K OHM 5% (083S) SF R72 3250837 RESCHP 10K OHM 5% (C805) SF
Rla 3250846 RES CHIP 100K ObM 5% (D805) SF R73 80910 RES CHP 270K Ok 5% (DB0S) SF
R17 3250335 RESCHIP 15K OHM % (0805) &5 R74 3250819  RES CH2 1 0K OMM 5% (DBOS) SF
R1B 250031 RES CHIP 10K OHM 6% (0805) 5 n7s 260845  RES CHIP 100K OMM 5% (0805) §F
R19 A250533 RESCHIP 15K OHM 5% (0B05) SF R76 1250837 RES CHIP 22K OHM 5% (0805) &
20 250819 RES CTHIF 1 0K OHM 6% (0B0S) SF R77 250800 RES CHIP 47 OHM 5% (DB0S) 5F
RZ1 3250849 RESC 12K OHM 8%  (0BOS) SF R76 3250817 RES CHIP 470 OHM 5% (080S5) SF
R22 J2508710  RESCHIP 100 OHM 5% (D805) SF R7% 3250645 RES CHIP 1.8\ CRM 5% (DBOS) 5F
R23 250619 RESCHIF 1.0 O 6% (DB0O5) SF R8O 3250833 RES CHIP 16K OHM 5% (D805) SF
224 J250635 RES THIP B.2K OMM 5% (0805) SF REY 3250834 RES CHIP §5.6K OHM 5% (0805) 5F
24 J250910  RES CHIP 270K OHM 5% (08045) SF (LN 250831  RES CHIF YOK OHM 5% (0D805) 5F
R26 3260862 RESCHIP 1.0 MEG 5% (080S) SF RB3 J250837 RS CHIP 22k OHM 5% (08085) SF
R27 250831  RES CHIP 10x OMM &% (DACS) SF RE4 J250837  RES CHIP 22%¢ OMM 8% (0805) &
28 3250821 RESCHIP 10K OHM 8% (D80OS) SF &S 3250795 RES CHIP 120 OHM 5% (0805) SF
R29 3260831 RES CHIP 10K OHM 6% (0B0S) SF
R30 3250831 RES CHIP IOK OMM 5% (0805) SF
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Rés 280837  AES OHIP 22K OMM 8% (0805) SF R145 3250800 RES CHIP 10 OV 5% (0B0Y) 55
Ra? 32604612 RESVARPTIOVUN 500K R147 J25083!1 RES CHIP 10K OHM 5% (080S5) §F
Ras ARB08AS  RES CHIP 54K OMM 5% (0808) S R148 1250824 RES CHIP 3.3 OMM 5% (0805) 3
nae 3260833 RES CHiP 15K OHM 5% (080S) ¢ R149 250810 RES CHIP 100 OHM 5% (0805) SF
RSO J260860  RES CHIP 18K OMM 5% (0808) 5F 150 3260837 RES CHIP 224 OHM 8% (0B0S5) &F
RS 3250622 RES CHIP 2.2K OHM 5% (0805) 55 R151 3250831 RES CHIP 10¢ OHM 5% (0805) §F
ne2 3200622  RES CHIP 2.2 OHM 6% (0806) 5F ms2 J260837 RES CHIP 22¢ OxM 6% (0B05) 5F
o3 A250807  RES CHIP 330 OMM 5% (0805) SF R153 3250831 RES CHIP 10K OHM 5% (0BO5) &F
o4 3260629  RES CHIP 680 OHM 5% (0805) SF R154 3250837 RES CHIP 22K OHM 5% (0805) 5F
R9S 3250845  RES CHIP 100 OHM 5% (0805) SF 155 3280838 RES CHIP 33K CHM 6% (0803) 5F
RO 3260837  RESCHIP 10K OMM 5% (080%) 5 R158 3250838 RES CHIP 33K OMM 5% (0805) 55
Rey 32650838 AES CHIP 33K OHM 5% (C809) 55 157 3250837 RES CHIP 226 OHM 8% (0805) =F
RY8 3260837 RES CHIP 22K OHM 5% (0805) SF R158 3250837 RES CHIP 22K OHM 6% (080S) 5F
R J250837  REI CHIP 22K OHM 5% (DB0S) 5 R159 A26084)  RES CHIP 30K OviM 8% (0B0Y) &
RIOO 3260831 RES CHIF 10K OHM 5% (0808) 55 R150 3250834 RES CHIP 1.2 OHM 5% (0805) 5F
RO 3260831  REICHIP 10K OHM 5% (08085) 5 16 250622 RES CHIP 2.2K OMM 5% (0805) SF
RI02 3250644 RES CHIP 6.80HM 5% (080Y5) SF 182 3250822 RES CHIP 2.2« OMM 5% (0805) &
o3 3260622 RES CHIP 2.2% QKM 5% (0805) 5F RI63 3262107 RES CHIP 9.06% 1% (OBDS) SF
R104 250819  RES CHIP 1.0€ OHM 5% (080S) 5F R164 3251079 RESCHIP 10DK 1% (D808) SF
RI0S 3250635  RES CHIP 8 2% OHM B% (0808) 55 RI&5 1251085 RES CHIP 4D 2% 1% (080S)  SF
R106 3260610  RES CHIP 100 OHM 5% (0805) 3F 166 325083 RES CHIP 10€ OHM 5% (0805) 5
RIO7 3260837  RES CHIF 10K OHM 5% (080S5) 5 RI&7 3250847 RES CHIP 30K OHIM 5% (0B0S5) 5F
108 A250916  RES CHIP 1.5 OxiM 5% (0805) SF 148 251077 RESCHIP 4 90K 1'% (D80%) SF
RI09 3250829 RRES CHIP 680 OFM 5% (C835) SF R1&69 3250840 RES CHIP 39K OHM 5% (0BOS) 5F
RO 3200807 RES CHIP 330 QMM 5% (0805) SF R120 325083} RES CHIP 10K OHM 8% (080Y%) &
RITI 3250600 RESCHIP 10 OHM 5% (0BOS) 57 R 3250488 REEMFAIM 200K 1% 1/4W AX
2 3260637 REICHIP 10K OHM 5% (0806) 5F RV72 J250831  REG CHIP 10K OHM 6% (0805) 5F
RIS 3250624  RES CHIP 3.3K OMM B% (C80%) & R1J3 3250487 RESMFILM IDOK 1% 1/4a W AX
ma A2606870  RES CHIF 100 OHM 5% (D805) §F 174 3260807 RES CHIP 330 OHM 5% (0805) SF
RIS 3260831  RES CHIP 10K OHM 5% (0805) S5¢ R17S 3250831 RES CHIP 10K O 5% (080S) 5F
RIS A250668  RES CHIP 10.0 MEG 5% (0B0S) SF RI74 3250838 RES CHIP 33K OHM 5% (0B0S) &F
7 280831 RES CHIF 10K O%M 5% (08085) SF RY77 3250837 RES CHIP 10K O+HM 5% (080%) SF
RI1B 3260837 RES CHIP 10K OHM 5% (080S) S8 RY7S 3250840 RES CHIP 39K OHM 5% (0805) 5F
RY1Q AO50BA4  RES CHIP 10,0 MEG 5% (D80S5) SF RUI9 250044 RES CHIP 48K OrM 5% (0805) BF
R20 3250837 RES CHIP 22K OHM 5% (C205) 5¢ R18D 3250845 RES CHIP 56K OHM 5% (080S5) SF
21 3260837  RES CHIP 22K OHM 5% (C809) 5F RIS J250833 RES CHIP 16K OHM 5% (0005) 5F
R125 3250639  RES CHIP 5 1K OHM 5% (020S) 55 RS2 3250837 RES CHIP 22¢ OHIM 5% (0805) §F
RI126 3260639 REICHIP 6 1K OMM 5% (0805) & RIB J250837 RES CHIP 22« OHM 5% (0805) 5F
R27 3250839  RES CHIP 5. 1K OMM 5% (0805) 5F Ri182 3250833 RES CHIP 16K OHM 5% (0B0S5) &F
128 3260837  RES CHIP 5. 1K OKM 5% (0805) & R185 3250830 RES CHIP 10 OHM 5% (0805) 5F
R129 3250837  RES CHIP 5.1K OHM 5% (C&05) 5F R185 1250849 RESC 12X QWM 6%  (080S) SF
R130 326083)  RES CHIP 10K OHM 5% (080S) 55 R187 3250847 RES CHIP 30K OMM 5% (0BOS) 5F
R3] A250819  RES CHIF 1.0 OHM &% (C805) 5F 158 3250801 RES CHIP 15 CHiM 8% (0805) 5
RIA2 32508456 RES CHIP 100K OHM &% (0BO5) SF RI&P 3251083 RES CHIP 200« 1% (0BOS) SF
R13) 25083 REICHIP 10K OHM 5% (0805) 58 R190 J2600653  RES CHIP 3K OriN 5% (0B06) 5
R134 3260643  RES CHIP 510 QHM 5% (0805) SF R19) 3250843 RES CHIP 6 8K OHM 5% (080%) SF
AN 3260839 REICHIP 5. 1K OFM 5% (0808) & R192 J250019 RES CHIP 1.0 OHM 5% (0B05) SF
R134 3250824  [3ES CHIP 3.3 OHM 5% (0805) SF RI9A 3250820 RES CHIP 1.8k OHM 5% (0805) &F
37 3260606  RES CHIP 22 OHM 5% (OBOS) 5F RI94 3250831 RES CHIP 10K OHM 5% (0805) 5F
R138 3260824  RES CHIP 3.3K O\ 5% (080S) 5F R195 3250842 RES CHIP 47¢ OHM 5% (0805) §F
R130 3260804 RESCHIP 22 OM 5% (0BGS) 5F R196 1250842 RES CHIP 47¢ OHM 5% (0805) SF
140 3260607  RES CHIP 330 QHM 5% (0805S) SF R197 3250810 RES CHIP 100 OHM 5% (0805) SF
R141 3260668 RES VAR PTIOV 20 RI%B 3250831 RES CHIP 10K OHM 5% (0805) &f
142 250845  RES CHIP 56K OHM 5% (0805) 5F R199 A25004%  RES CHIP 58K OMM 5% (0005) Si
RIA3 3260819  RES CHIP 1 0K OHM 5% (0805) S5 R200 3250842 RES CHIP 47« OHM 5% (0B80S) SF
R1a4 J260807  REY CHIP 330 OHM 4% (D805) 3F
R4S 32650829  [RES CHIP 680 QMM 5% (0605) SF
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R202 3260837  RES CHIP 22X OHIM 6% (0B06) SF R261 3250838 RES CHIP 33K OMHM 8% (0805) ¥
R20) 2250837 RESCHIP 22K OHM 5% (0505) 5F R262 22505810 RESCHIP | 0K OHM 5% (0865 5
R704 J260822  RES CHP 2.5 OHM 5% (D806) §F R263 2250621 RESCHIP | 1K OHM 5% (0605)
205 3250868 RESCHIP 100 MEG 5% (0B0S) SF R264 3260554 RESVARPTIOVLN 1K
R204 250831  FES CHS 0K OHM 5% (0805) S5F R265 J250843  RES CHIP &.8K OMM 5% (0808)
207 3250817 RESCHIP 470 OHM 5% (D805) SF R266 3250831 RESCHIP 10K OHM 5% (D305) 5F
R204 J250800 RES CHP 47 OHM 5% (0805) 5F R247 JZ50842 RES CHIP 47K OHM 5% (D805) &
R0 1250910 RES CH2 270K OMM 5% (D805 SF R268 3250845 RES CHIP 100K QMM 5%, (0805) SF
R210 3250445 RES CHIP 1.5M OsM 5% (0B0S) SF R269 3250817 RES CHIP 470 OHM 5% (DB05) 5F
R211 1250833 RES CHIP 15K OMM &Y% (DA0s) SF R270 J200842  RES CHP 47K OWM 8% (D80%) 5
R212 J26D604  [RESVARFTIOV 10¥ RZ71 JZ50830 RES CHIP 150K OHM 5% (0805) SF
R21J J250844  RES CHIP 100K Ov v 5% (DA05) SF R272 250817  RES CHP 470 OHM 5% (DB08) 5F
R214 3250831  RES CHIP 10K OHM 5% (080S) SF R273 3250831 RESCHP 10K OHM 5% (DB05) 57
R216 1250800 RESCHIF 10 QMM 5% (0805) 5 R274 0250842 RES CHP ATK OMM 5% (D805) §F
R216 3250819  RES CHIP 1.0k OHM 5% ¢0805) S R275 3250645 RES CHP 1.5M OHM 5% (0UCS) S5
R217 3250831  RES CHIP |0K Cs 575 (DBDS) 55 R276 3250817  RES CHPATO OHM 5% (DB05) 5F
K218 3250831 [ES CHIP 10K O+ 5% (0B0S) 58 R277 3250858 RESTHPEX OHM 5% (D805) SF
R219 3250831 RES CHIP 10K O+ 5% (080S) &5 R278 3250821 RESTHP 11K OHM 5% (D805) 5F
R220 1250819 RES CHIP 10K R\ 8% (080%) 55 R279 3250843 RESCHP 4.8K OHM 5% (0B805) §F
221 3250837 RES CHIP 22 CHM 5% (0805) SF R280 3250802 RESCHP B2 OMM 5% (0605) SF
R222 NOPART R241 S250842  RESCHIP AT OMM 4% (DBOY) Si
R223 3250831 RESCHIP 10K CHM 5% (DBDS) SF R282 3250842 RESCTHIP 47K OHM 5% (DBOS) SF
724 3250834 RES CHIP 5,6K O8M 5% (0BOG) SF 283 JA50790  RES CHIP 43 OHM 5% (0805) S
R225 3250803 RESCHIF 47 OHM 5% (0805) SF k284 J250801 RESCHP 15 OMM 5% (0805) 5F
R226 3250799  RESCHIP 39 OHM 5% (D805) SF RZ285 3280801 RESCTHP 15 0HM 5% (0805) 5F
R227 3280801  RESCHIP 15 CHM 5% (DBOS) SF R284 3250838 RES CHIP 33 OHM 5% (D805) SF
226 3260837  RES CHIP 22 OHM 5% (0805) SF r287 JZ5083 1  RES CHIP 10K OHM 5% (0805) SF
R229 32560848  RES CHIP 120 OWM 5% (OB0S) SF RZB4 3250847  [FES CHIP 27K OHM 5% (0805) SF
R230 3260828 RES CHIP 4.7¢ OHM 5% (0805} SF R289 3250630 RESCHIP B20 OHM 5% (0805) SF
R231 3280019 RESCHIP L0 OHM % (0805) SF R290 250830  RES CHIP B20 OHM 8% (0D408) S5¢
R232 3250910 RES CHIP 270 QHM 5% (0B05) SF R291 3280831 RESCHIP 10K OHM 5% (0806) 57
R3S 3200810  RES CHIP 100 OMM 5% (080%5) 8 R292 Q2600819  RESCHIP 10K OrM 5% (0005)
R234 3260620 RES CHF | B OHM 5% (0805) §F RZ93 3280910 RES CHIP 270K OHM 5% (0805) 5F
R235 260831  RES CHP 10K OHM §% (0805) 5 R294 J200828  RES CHIP 4, 7K OHM 5% (D805) 5F
R23& 3260822 RES CHP 2.2% OWM 5% (0805) SF R295 3250831 RESCH# 10K OHM 5% (0805) &
R237 A26DB3T  RES CHIP 10K QM 5% (0805) 5F R296 3260831  TES CH 108 OHM 5% (DBJ5) 5F
2348 J250819  [RES CHIP 1.0x OHM &% (0805) $F R297 3250846 RES CH#F 100K OHM 5% (0805) SF
R23¢ 3260831 RES CHIF 10K OHM 5% (0805) & R296 J250822 RES THP 2.2K OHM 5% [0805) 5F
240 J250854 [RES CHIP 82K OriM 5% (0805) & R299 3250837 RES CHP 22X O 5% (0805) 5F
R2417 3250857 RES CHIP 470K OHM 5% (0805) R300 3250620 RESCTHP 1 BK OHM 5% (0805} SF
242 J250645  [RES CHIP |.5M OHM 5% (0805) 55 R0 3250010 RESCHP 100 OMM &% 0A08) S
243 3250831 [ES CHIP 10K CHM 5% (0805) &F R302 3250831 [ESCHIP 10« OHM 5% (0805) SF

244 J250637  RES CHIP 10K OHM 5% (DB06) 5F 1303 3250017 RES CHIP 470 OMM &% (DO05) S
245 J250857 €S CHIP 470K OHM 5% (0B0S) SF R304 3250845 [RES CHIP 56K OHM 5% (0805) 5F
R246 3260831 1S CHIF 10K OHM 5% (DBOG6) SF 305 3260654 WS CHIP 82K OHM 6% (0808) &
247 J260654 RESVARPIIOVLN 1K R30S 3280847 RESCHIP 27K OHM 5% (0805) SF
R248 J250827 RESTHIP 390 OHIM 5% (D8O5) SF R307 3260832 RES CHIP 3 8% OHM 5% (108035) 5F
249 3200809  RES CHIP 220 OHM 5% (0805) St 308 3250827  RESCHIP 11K OHM 5% (D805) SF
R250 3280819 RESCHIP 1 0K OMM 5% (D805) SF R30Q 3250834  RES CHIP 5 6K OHM 5% (0805) &F
R251 S280031  RESCHIP 10 QMM 8% (0805) SF R3O0 200654 RESVARFTIOVIN K
R252 3250819  RESCHP 1 O OHM 5% (0805) 5 R3N 3250845 RES CHP 56K OMHIM 5% (DBDS) SF
R253 J200028  RESCHP 4 7K QMM 5% (D80S) 5F R112 J2504037  RES CHP 22K OMM % (D805) SI
R254 3250828 RESCHP 4 7K OHM 5% (D805) 5F R313 J250831 RES CHP 10K OHM 5% (0805) SF
R255 JRB0B31  RES CHP 10K QMM 5% (0805) SF Ry J2508371  RES CHP 10K OHM 5% (0805) 8¢
R254 3250831 RESCHIP 10K QMM 5% (0B0S) SF R35 3250828 RESCHP A, 7K OHM 5% (0B0S) SF
R257 1250819  RESCHIP | 0K OMM 5% (0805) & R3le NOPART
258 200688 RESVARPFNIOVUN 2K R3V7 3250831 RES CHIP 10K OMM 5% (DACS) SF
[R25% 3260834 RES CHIP 5.6K OHM 5% (DB0S) & R315 J250B10  RESCHIP 100 OHM 5%, (DBDS) &
R2el 250828  RES CHIP 4,78 OV 5% (0B0S) 5F R3N9 3200828 [ESCHIP 47 OHM 5% (08056 &

R320 J260Ba4 RES CHIP 100K OHM 5%, (0805) 55
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PANT PANT
REFERENCE NUMBER DESCRIFTION REFEWENCE NUMBRER DESCRIPTION
RA21 J250810  RESCHIP 100 OHM 5% (0805) SF Ul 2070798 JC ULNISASA ASSEMILY
R322 1250846  RES CHIP 100K OHM 5% (D805) SF U2 30410684 IC 148062
R323 250810  RES CHIF 100 OHM 5% (0805) SF U3 1041064 IC 148052
R3az24 3250831 RESCHIP 10K O\ 5% (0805) SF Ua JO40551 IC DA
R3S 1250835 RES CHIP B 2K OHM 6% (0805) SF Us 041064 |IC 18062
R324 3250810 RESCHIP 100 CHM 5% (C8085) SF ub 3040133 ICPCI03THA
R327 3250831 RES CHIP 10K QMM B% (0805) 5F U7 040133 ICPCIOATHA
RAZH 1250831  RES CHIP 10K OHM B% (0805) SF Je 040097 1C LFAS3N
R329 3250831 RESCHIP 10K OlM 5% (0B05) SF o 040097 IC LF3S3N
R3O 250831 RESCHIP 10K OHM 5% 10805) 5F U0 WA0097  IC LFARIN
R331 3250803 RESCHIP 47 OHM 5% (0805) 5+ un 30471058 IC 140648CP CMOS
RANZ 1250828 RESCHIP 4. 7K OHM %, (0805) SF U2 041064 IC 14042
R333 3250851 RESCHIP 220K OHM 5% (080S) &F Ui3 3040033  IC 74H4CRS
R334 250828 RES CHIP 4. 7K OHM 6%, (0B0S) SF uia 040011 I TAMCT4A
RI3B 3250828 RESCHIP 47K OHM 5% (0805) SF uls 3041084 IC 14052
RAXE 1250819 RES CHIP 1.0K OHM % (0805) SF Ulf 040131 1€ MC3a05
RAS7 2600668 RESVARPIIOV aK Uz 3040094 IC IMI58
RA38 32500819  RES CHIP 1.0K OHM 5% (0805) SF U1e 1040094  IC LM3SA
R3S 3280828 ES CHIP 4. 7K On 6% (0805) SF ulo JO40024 1C TAHCAD0o
R340 3260668 RESVARPTIOV 20K CRI 1020220 DFODE 1NGDOSFLASTIC AX
a4l 32500828 RESCHIP 4. 7K OMM 5% (0800 5 CR2 JO20220  DOOE INGDOS-ALASTK AX
R342 3250831 RES CHIP 10K CHM 5% (0B0S) SF ChR3 3020220  DODE INADOS PLASTIC AX
RA4Y AEDBY 1 RES CHIP 10K OFM 5% (0805 SF ChR4 J020220 DODE TNADOS-MLASTIC AX
R324 3250628 REICHIP 4 7K OMM 5% (0805 5F ClE 3024812 DeODE&AZ0A.OA 20OV FORMED Y
R34t SZE0B31  RES CHIP 10K OHM B% (0B05) SF CRhe 024812 DIODE &A204.0A 200V FOMVED BD
k346 3250803 RESCHIP &7 CHM 5% (0805) 5 CRY JO24812 [DODE&A206.0A 200V FORMED RD
R3&7 3250822 RES CHIP 2 2K CHM 5% (0805) 5F Cr 024812  DODE &A20 4, 0A 200V FOMKEDI RD
w348 3250817  RES CHIP 470 OWM 5% (0B0S) 55 CRY J024812 [XOLE&A20 4.0A 200V FORMED R0
R34 3260831  RES CHIP 10K OMM 5% (0B0S) 57 CRI0 3020220 [DODE INADOS-PLASTIC AX
5L 280000  RES CHIP 180 QWM 2% (D805 S Cri 020220 [ODE INJDDS-PLASTIC AX
R351 3280831 RES CHIP 10 OHM 5% (0805 & CRizZ 3020000 DIOOE 1N4148 AX
RAN2 200025  RESCHIP 2 7K OHM 5% (0BOS) 5 CRY) 1020090 [OOE INA |48 AN
R3ISS 3250825 TESCHIP 2. 7K CHM 5% (0B0S) 55 CR4 J020090 [O0OE IN4 148 AX
R3NA 3200833 RESCHIP 15K OHM 5% (0805) 5 CRIS 1020000 DROOE INAIAS AX
RIASE 3REDA2E  RESCHIP 4, 7% OHM 5% (0B0%) S5 CRit J020090 [DeCOE IN4 145 AX
Ra&¢ 3250831 RESCHIP 10K OHM 5% (0B0S) 5 cm7? A020401 DODE 1SS 2NDATIA L Ax
R3IST 3260825 RESCTHIP 2, 7K CHM 5% (Ca05) & CRIg 3020090 [XCOOE IN41A4S AX
RASD 3200822 RESCHIP 2.2% OHM 5% (0B05) 55 CRIQ JO200900 DO0DE 1Ng1AB AX
RALH 3260837 RES CHIP 22K OHM 5% (0805 S Ci21 JO20000 D¥OOE IN4148 AX
R3&D 3250919  RES CHIP O.00MM (B05) TR SF CcR22 30200900 DIODE IN4148 AX
3G 2250029 RESCHIP 680 OMM 5% (DO &5 W 1670541  SWESLDE DPAT WELY-23.08F
R342 3250843 RESCHIP é.8K OHM 5% (0805) 5¢ Vil J0dO165 KT IM294DCT-5.0
R3I&Y 32060831 RESCHIP 10K QMM 5% (08OS) 5F Vi J0d0164 K LM2930CT-10
R3&A 126048371 RESCHIP 10K OHM 5% (0B0OS) SF VR3 3040031 IC 76LOS.ACE kD
RALS AZ260831 RESCHIP 10K QM 5% (DBOG) 5F
RAG4 3260831  RESCHIP 10K OHM 5% (0805) SF
R3&T 250831 RESCHE 10K O\ 5% (0BOS) SF
R36H 3260838 RES CHIP 30K OHM 5% (0808) SF
R3E9 3250837 RESCHIP 22K O\ 5% (DROG) SF
R30 A250823 RESCHIP | 5K OHM 5% (0805) SF
RAN 1250819 RESCHIP | 0K OHM 5% (0805) SF MECHANICAL PARTS
A 220260 RESC FPILM 22K &% 1/4W Ax PART
400 3220202 RESC FILM 36K 5% 1/4W AX pEFERENCE  NUMBER DESCRIPTION
| 2150019  HTSNGEOTIB-TDARZOOE ASSY
! 77168604 COAX 178 A0 12172
| 1100039 BOREE2NDF/ALDOPS
| JA71060 RVET TURULAR 34700140 157
| 493030 HTSINK  AAVID 880738
2 45460254 SHLD POT CORE RSB SERIES
ASS0332  SHIELD 2ND IF SYNCRO-WALL e
AA0045  INSULATOR(CRG.7.8,9)
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PHASE SHIFT BOARD ASSEMBLY, P/N: 2070885

WEiFERENCE NUMBER

FART

DESCRIPTION

184040
3184022
3190100
JieQico
2180062
3190100
3190100
3ig4021
J190100
3280713
260673
2251079
3251079

251079
3250831
251089
3252249
3250910
3250889
3251079
3261079
3251070
3252486
3251079
3261089
3250648
3261079
3261079
3261079
3250528
3250846
3260428
3250828
3250428
3251079
3261079
3251079
3251079
3250831
3252210
J282249
3252249

252248
3251070
3261085
3251070
3262676
3251079
3251079
3251079
3261079
3045514
3040097
048514

CAPFIM O @100V I1I0% O
CAPFILM D022 ® S0V 5% RO
CAP RAD'L 10008F 1'% NPO AVX RD
CAP RAD'L 10000F 1% NPO AVX RD
CAP EEC 10835 RD
CAPRAD'L 10COPF 1% NPO AVX RD
CAP RADL 1CO00FF 1% NPO AVX D
CAPFILM 0047 @ B0V &% RO
CAP BAD'L '00CPE 1'% NPO AVX D
CONNP.C. JSTHTSSHE-S&)

RES VAR FTICH(2 S)LIN 50K

RES CHIP 100 K 1'% (080Y) 5F
RES CHIP 100 K 1% (QBDS) 5F
RES CHIP 100 K 1% (OBOY) il
RESCHIP 1O O 5% (0805 5F
RES CHIP 80 6K 1% (0805) §F

RES CHIP 249K 1% 0805 SF

RES CHIP 270K OHM 5% (D805) 5+
RES CHIP 820K CHM 5% (0803) 55
RESCHP 100 K 1% (OBD&) SF
RESCHP 100K 1'% (0B0S) Sk
RES CHP 200K OHM 1% (D305) 5F
RES CHP 46 7K 1% 0005 5§
RESCHP 100K 1% (0805) SF
RES CHP B0 0K 1% (DBOS) SI

RES TP 75K OHM 5% (0BDS) 5F
RES CHIP 10.0X 1% (08056) &
RES CHIP 100K 1% (0805) S
RESCHIZ 100K 1% (0805) L
RES CHIP 4.7K OHM 6% (CA0S5) &F
RES CHIP 100K OHM 5% (0805) 5F
RES CHIP & 7K QMM 5% (0805) 5
RES CHIP 47K OHM B% (0805} 5F
RES CHIP 4.7K QMM 5% C0A0S) 4F
RES CHIP 100 K 1% (0B0S) Si
RES CHIP 100 K 1% (0B05) ol
RES CHIF 100K 1% (0BDS) SF
RES CHIP 100 K 1% (080S5) si
RES CHIP 10K OHM 8%  (0BOS) SI
RESCHIP 210K 1% 0508  SF

RES CHIP 249K 1% 0808 St
RESCHIP 240K 1% 0808  SI

RES CHIP 248 1'% 0805 SF

RES CHIP 200K OHM 1% (0805) SF
RES CHIP 402K 1% (OBOS) SF

RES CHIP 2004 OMM 1% (U80S) 5F
RES CHIP 676K 1% DBOS  6F
RES C+#F 10.0K 1'% (08085)
RES CHP 10.0 X 1'% (080S5)
RES CHP 10.0 X 1% (C806)
RES CHP 10,0 K 1% (080S5)
IS FRECSN QUAD OF-AMP NESSTA
IC LFIS3N

IC PRECSN QUAD O AMP NESS 12

"

G

DESCRIPTION



SYNTHESRER/MICROPROCESSOR THEQORY OF OPERATION

Iha syninasizar/microprocesor seard providas several RF
sOnos aond ol the logic canligl sgnas 1equirec by other
boargainthe recelvar. Tha &F signals provided by the synth/
uP bootd include

1) VCO or 131 LO which i a 450175 MMz signal 1o tho 13t
et on the front Endd board

2)2na LO which is o 45.05 M-z sgnal fo the 2nd mixaronthe
front End board

3) BFO or beat frequency osclliiator which Is a 50 kiHz signal
reaured for 558 reception by the AM detectaron the 2ndIF/
AUDID/POWER SUPPLY board

A) VHF REF whnich Is 0 3.5 M-z rafemancs dgnal 1o the PLL on
the aptional VHF convearter ooard

Loge control signals redguima by oMer SoQrds InCiuce

1) Serial clock and dota to the front panal display drivar
2) Frant panal koyboord scanning

3) Serl ciock and doto 10 cptonal Vi canvertar,

4) Latehod, nteody slote conlrolvoltoges to 2nd & /ALDIO/S
POWER SUPPLY board for pandawidth setection. AGC CN/
OFF ang SLOW/FAST, Natch ON/OF ate

§)Latcned. steady state contrelvoitages 1o Front End toard
for BPF seiection. preamp/atien enadie, ant 1 /2/convertst

Lol's discuss the circults Invoived with genarating e 4 [#
algnals. beginning with the 151 LO. Nole that for mos! of the
discussion that follows, the circutry s located on the 'SYN-
THESIZER CIRCUITS' schemaotic

13110

e 18 LO Is generated of synthesied by 3 nested phose
lockad loops (PLL'S), producing an inection signal ihat
tunesfrom45.01 MHz 1o 75.0MHz2in 10Hzsleps This provices
MF bond reception from 10 k410 30 MM In 10 M2 slens wah
ne 11t IF frequency of 45,0 MHz

Four astnot circults are ussd fo gsnarate the 151 LO
1) Retarence osaliator

2) PLLY

3 PLL2

a)PLL

Batore diucusning the specifics of hase inaviduo! circults. o
brief overview of how the PLL circulls are intsrconnaciad is
In oot

The PLL's are nesled such thot! the inner most loop (PLLY)
provaes a refarence signal 1o the middis loop (FLL2), and
ihe mddie oop provides a reference sgnal 1o the outer
looo (FLL1). The nnerlcop VOO output s divided by 2011om
oproumataly TI0OMH2 oy U27, Ths 6.5 MH2 sgnal s used by
ihe migae loop 1o lock Ina midale icop VCO on fraquency
A 2 e atep at 130 MHz becomas o 100 Hz step of 6.5 M-z
and e middle kap YOO will move of st 100 He

Circuit Description cont'd. 31

Smllary, e migdie vop VOO cutput 8 divised by 10from
approxemataly S0 MH: by U2B Thit 6.0 MMz signal s usad by
the outer loop lo lock the outer loop VCO on frequancy. A
10 k2 step al 80 MH; becomes a | kHz step ot 4.0 MHz and
the outar loop VEO willmove orshift 1 ke Ukewse, 02 kHz
step in the innar loop become: o 100 Hz step in the middie
LoE, which becomes a 10 H: step Of Ihe ouler bop VOO
frequency In ¢thor words, e middie locp tracks any
frequancy changes ¥ the inner loop, and the outet loop
tracks any chargsas n tha miosie loop. And the outer loop
VOO fregquancy i 1he aasred synthesized output

REFERENCE OSCILLATOR

Al thron Ioops o phose Deked 10 the highy stable, tem-
parature comparsated. crystal cantrokad, 15 MHz2 efar
ence oscllaotor Tha efarence cglliotor consistsof o 35 MHz
ciyatcy (Y4), raraitor Q47, and Qasocaled companants
Resktory R260, R278 ond R275 provide bias fo the tronsistor,
Capaciiar C34) has o N750 tarmperatute coefficen! ond
proviges the maojor temperctus compensation. Varioble
Inauction L6 pravides the reguency tuning adustmant
Tronsistors @39, G4 1, D43 ana asociated companants pre-
vide buffering and reveno solation

For the outar loop (PLLY) the 35 MHz & routed through
capacitor C340, coax X4 ong capacitorCI1Z31a U14Pin B
For PLL2 and PLLY, the mfsmnce frequency i ivided by 10
10 35 MHr by U35 This 3.5 Mg refarence dignal s coupled
10 PLL2. U3 Pin |, through copaciior C294 and to PLLI, U330
Pin 1 ihvough ©292. The 3.8 Mz signal is abo the 1afetence
signal for tha optona V= converiar. Thissigng path wil ba
gacusad later,

Acdihonatty, 1he 15 MMz mforenco I used In ooch (oop to
mix or framugte signals 1o appropriate trequencas. In ha
outerioon, U23 uses the 35 M refetence 1o translate he
output of tha madieloop om0 MHzto 41 DMHE Smibarty,
INPLL2 and PLLS, U26 and U33 uss 70 MMz to transiate signals
The 70 MHz s cbtaned by aoubling the freauency of he
35 MHz reference  The 35 MMz to 70 MHz doubler crcult
consisty of diode CRM varable coll LAY, trarulsiar Q40 and
assoclarea comoanants

INNER LOOP PLLY

PLLY isthe nner moast nop ang provides the smalles! step siza
andfines! resolution, Hsmancomponant is U3 145157
U3D conssts of 2 programmable dividen and o phase
comparator. The programmable dividers ame programmad
Dy e uP through the seral oota bus. The ivlerance signal
at Bin 1 s divided by 3. The VCO signo! at Pin @ s aiviced
by NJ. Snce R Ik conslant, the uP loods R any dwing thoe
powear-on sequence which s hitiaoted by csprassing the
fron! panel pawed Button N s voriabie ond neoeds 10 e
loaced whenever the hsguency changes
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A 2 kHz gtep s ochioved by changing N3 Tha step we of
PLLY s geterrmined by the reference Ygnal Into Pin | of U0
and the avison ratio 3 o8 follows:

dep we « miarence frequency divded by 3. The etes
once signal of Pin 1 Is 3.5 MMz, ang R3 » 1750, giving a
minenum stop we of 2 kMz. Tha alo represents the e
quency ar which the phase comparator indlge U com-
pares the VCO sgral at Pin 8 10 the mferance sighal

The output of the phase comparator s o DC tuning vottage
al Pin S used 10 luna the VCO, The tuning vollrage s filterad
by the loop fiter. o LPF consating of U29, R209, RZ10, C255
and C254. The oop titer output voltage of Pin 7 of 29, i
aopied 1o varactan CR3T and CR3Z inthe VCO This VCO
VDY, consisting of fransiaton Q27 and associated compo-
rants, Tunes from 130,002 MHz 1o 130,200 M=z in 2 kHz steps.
Capacitan €228, C226. C226. C229, variable Inductor L36
ana varoctors CRI | ang CRA2 detarmine the frequency of
ociciation

ne VCOJI output Is Mered by a LPF andg butfered by &24
ond Q32 Affer Q24, the VCOJI autpu! & muad with na
second harmonic of 70 MMz (e, 140 M¥2) ot U33 and
translated from (he 130 002 - 130 200 MHE range o the § 998
800 MHz range. The 9,998-9 BOO MHz signal is the VCO
sgnal presentod 1o UJD Pin 8. A 10 Mz L atter QM filters
affthe undesied mung procucts and 834 provides anougn
Qo 1o ersure U0 soos al least a | volt PTP ygnal ut Fn 8

30 miust divide the 99989800 MMz VOO sgnal oown 1o
2 kMg for the Internal phase campatison, Ths division aho,
N3, b colculatad by the UP and waded nto U30 N wl be
an integer number within e following imits;

AG00 < N £ 4999

Rolumning to the VO3 oulpul and Q24, after Q122 1he
VCOJ3 output s divided by 20at U27, The output of U2? ot Bin
4 h comnidoled the PLLI autput  The PLLY oulput sgno
covars the range from 4 5001 MMz 10 65100 MHz in 100 Hz
steps and s wed by the mikdde loop (FLL2) to ook the
midaie oap VCO,

his frequancy relatonships of PLLS are given by the foliow-
N equctions

R3 = 1750

f =35 MH: reterance signol
=4 X0, -1, /10X 1/R3I X N3

1 g (A-ND3/17500)

* e+ 20

“ (1, /200 {4 « NY/17500)

= (1,/ 10D (2-N3/35000)

f

wern

PLL3

MIDDLE LOOP PLL2

PLL2 2 simvar 10 PLLS but provicias the mecium step size and
resolution, M3 moin component s U311 MC 145157, U31 s
Isantical to UMD in PLLY ana conasts of 2 programmakbie
gviden ong ¢ phose comparator  The programmable
OvIoon ate programmad Dy he U7 Hrough the serlol oota
bus. Theraterencesignal of Pin | 2 divided by R2. The VGO
signaiat P s divided by N2, R2, lke RY, hconstant and the
pPloads R2 ondy duting the power-on sequence. N2, tka N3,
% voriobe ond needs o be loaded whanave the fre
quency changat. A 10 kHz step s achievaed by changing
N2, and @ 100 Mz stap s obtained via PLLA  The step site of
FLLZ Is catammined by the raference signal andg R2:

Step 2o « raf sighal/i2

Ihereferance signaiat P | Is3 SMMz, 22 « 350, giving a P2
stap ske of 10 kHz. This o0 represents tha trequency of
which the phaso compamon s performed nsice U3

The output of the phase comparator s o DC Tuning voltage
at PinS.and It Is wsed 1o tune tha VCO. The tuning voltage
a liteted by the loop filter,  LPF conslstng of U32. R211 and
R212, C260 and C2461. The lcop filer output valtoge at Pin
1 of U2 is oppeliea to varactorn CR28 and CR29 Inthe VCO

This VOO, VCO2, conslsimg of rarsistar Qs ond associoted
components, tunas from &0 to &1 Mz Capoacitors C234,
C236,C237 ana C234, vanable nducter LYY, ond varacton
CR28 ond CR29 catermina the frequancy of oscliiation

The VCOZ output |s fltead by © LPF aono bulfered by Q25
ana 33, Attar Q33 the VOO2 output hmixed with a 63 MHz
SgNal ong rarslaled to opproxenataly J Mz by UL The
63 MHe sgno b directy eioted 1o the PLL) frequency. The
PLLS autput s miked with 70 Mz at U26. A S3MHz2 BPF salects
the assired mixng product and completas the fransiation
of the PLLY output from the 46001 « 45100 MMz range 10
03,4999 .61 4000 Mz range U344 mixestha 63,49 MHz sgnal
and the 4001 MHe VCO2 signo! ond produces a 2.50
349 MHsignal. A AWMz LPF after UM fitens off the undesred
miing product and QI35 provides enough gan to ensure
U3} saes ot lecut o |V PIP signal ot Pin 8.

The infoina awvider must divige 1he 2.50 - 0,49 Mz signal
daownto 10kHz. Thisdivision ratio, N2, b colculated by the uP
ancl lsaded Info U3T N2 will e an tegst numbar within
e forawing imits

280 < N2 ¢ 39

Retuming 10 the VCO output and @25, after Q25 the VCO2
outpJl s divided by 100t U28 The outputof UZB at Pind s
conugsed he PLL2 outpul. The PLL2 output signal coverns
e mnge rama0- 56 1 MMz in 10 H2 steps and s usod by 1he

ourer kop AL 10 iock 1he auter ioop VT




Circuit Description cont'd. 33

The frequency relationsnips of PLL2 are given by e folow-
Ing ecuctons

M e = 12X AT 0 PLLA) /10 X 1/R2 X N2
T 2K TON2NS/IS000M /10 X 1/350 X N2
=1 (2 - 1/10(2-N3/35000) « N2/3500)

“ 1 0108 4 NI/ASO000 - N2/ 3800

M2 =t . /0
=1,/ 10)(2 - 1/10 (2 - N3/35000) - N2/3500)
o (F ) C1A00) (1.8 « NI/ASO000 « N2/3500
* 1 (D18 + N3/3500000 - N2/35000)

QUTER LOOP PLLT

PLL] is the outer phose-locked loap uzed 10 syrithesizs the
Iat LO signat  The oulpul sgnal of the ouler loop VCO
VCOI. 2 the desred 1at LO sgnal VCO) i octualy 4
different oscliators, eoch covering o differant freqQueancy
pond. Tne conect osclliator s selected and enabled by the
uP control signals (VCO 1 - VCO3), The man component in
PLLY U4 MBB7084. U T4 samliiarto US0and Ud), conslisting
0f 2 programmabie dividers and o phase comparalor, The
programmable dividers are programmed by the uP througr
the sefal gato bus The ratarence signa! ot Pn B s divigded
oy Rl The VCO gnal ot Pin | s diviaed by NI R, like R
and RZ. s constant and the uP loods B1 only auring the
poweron sequence, NI b variable ond reeds o beo
updated whanevear the frequoncy changes. A 100kHz step
s achipved by changing N1, and a 10Hz step ls ontained via
P2

The ttep ske cbloned by PLLY 1§ aatarmined oy he retar
enca signal and 1!

Sep sz = ratf signol/

The reference signal af Pin 8 is 35 Mz, R1 =350, resutting in
astap ize of 100k This also i the frequency ot which the
phose companson s parfomead hede U14

The output of the phase comparator is two pulted conmo!
signals at Pins 15 and 16. Both conhiol signas ars namaly ot
+0 volls and pulse low (0.2 voits) when octive  The pulse
widin gatermings the omount of corection and is dervea
from the wiative phate information Pin 18 provices the
“UPT puse ana Pin 16 1s the "DOWN” puke. The charge
pumD andloop fiter produce o DC uning volloge from the
UP and DOWN pulses

mere ore octually 2 diferen? cnarge pump/loop filter com
Binations that tune the 4 csciloton of VCO! The low band
csciliator covers the range from 45 00000 1o 42 4909090 Mz,
ang nos s own charge pump and ioop filter. Tha low band
oscliadar cansists of ranshitor Q8 and euociated Compo
nants. Thelowbond charge pumpcongdsts ot @13, @14, and
Q17 and asocioted components, 1he low bond loop fiter
corasiolRI2Z2. CliSona Cl 4

The high bona charge pump (@15, Q18 end 219) and Ine
high band loop filtar (R125, €120 ond C121) ure the

femaining 3 osclliiaton. @9 tunes from 5250000 to
5900090 MHz Q10 lunes from 6000000 19 44 99009 Mu:
and Q11 tunes fram 6700000 1o 7500000 MHz

fhe VCO! cutput s buttersd by &7 and fiterad by o LPF

Atter ine LPF, the signal path cranches Into two directions

Q16. Q1 ond Q2 provide gan and levene solatian at J100

J100 s the 151 LO output port to the front end bogrs Q1é
and Q21 bulfer the VOO loUié The VEO 1 autput i mnea
wih ad| MHzeignal ana trondated from 1he 4501 - 75.0 MMz
ange 10 the 4,0 - 34 0O MHz range by U6 The 41 MHzigno

ls directly rsiatea 1o the PLL2 hequancy  The PLL2 output &
meagwith MMMzt U231, Ad) M BPF welects the desited
NG Droduct anc campates e lransiation of the PLL2
outpul from the 60 -6 | MMz range to the 410 - 41,1 MMz
range. A J5MMHZLPF afler U6 ftes off the undesireds mixing
proaucts Q22 and Q21 provide enough gain to entue U 14
wo gl lecst | volt PTRat Pin |

The programmabie divicer mige U4 mus! aivide he 4.0
34.0 MHz signat down 1o 100 kHe. This division ratia. N1 &
calouated by the uP and woded Into W14

N1 wil be on Integer number within the following limit
D¢ N 2340
he requencios in PLL T are a1 1oliews
Fies = dasod 18t LO oulput
=t _JRI XN+ (f_+PuUD)
= _ANDJ3SON £ _ ot (018 « N3 560 « N2/3 6EA)
w1 (118 « N1/3S0 - N2/3.SE4 « NA/3.524)

2nd LO/PBT (PASS BAND TUNING)

1he 2nd LO s a A5.05 MHz ygnal thaat i san11 to the Frant End
board ond gigiral mixer crcutt. The 2nd LO requenoy
octually varies depending on mode and front panal PR
ogjustment, thus praviding IF shitting The 45.05 MHz signal
4 procuced by doutding a varactor tuned, crystal con
troliea 22.525 M2 cscllator. Tne c:cliator consists of a
22 525 MHz crystal (Y3), transistns Q28 and acisociales com-
porants. IHisnot isferencec back to the 35 M-z raterence
sgnal thus requring s own temperature compensalion
Capacitor C243 nas o N 1500 tamperature coefticlent ong
provides the major tempeature compensation. Vardable
COllLA2 provides the fraquancy tuning adjustment, Yaocior
CR3J provides a fne tune frequency adjusiment. Fne
uning con be occompished in two wovs

13 From! panat PET aalsment
2) uP canfrolled DAC

Note that in fhe following tex!, circull references o digiial
control can be located on the "MICROPROCESSOR CIR-
CUIrs' schamalic

The tont panel PIT contal s o wer agiustment which
provioes approximataly =3 kHr snift at 4505 MHz. The uP
contraliod DAC proviges programmable offsets which can
be different for 2ach mode
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VHF REFERENCE

ne JP controled DAC for PET tuning I8 formed by U2) ang
asocialed output resiston connacted Into the non-invert-
"G NP of oparohanal amplifier U258 U21. under uf
control irvough the paroiel doto bus. switches o combing
fon af 8 precision 1% tesston 10 olther ground or +8 VRO
fharaby changing Thea reforence voltags of ine oparanonal
ampiifier croult composea of U2SE and associated cormpo
nents. Eochmoda (AM, CW, USH, etc,) canbe programmec
with o unique combination, alowing o different factory
progrommed P81 frequency for sach moede. Agditicno
tuning s ovoilabie to 1he wer fhrough the frront panel Pa7
confrol, The front panel PET pot wread oy theuf (U 17 Pin 54)
ond the digital-to-anciog convertar is odiusted occon
Ingly. Boinfactory progromenmd ottiets and front panoel F81
wning are occomplishea theough the digitokto-anaiog
convenel

Q30 ana QI 1 clsatiie the 45,06 M2 signal when in (he A
mode. Tuned cirouits around L3D, L40, L42, L30 and LS are
hired to 45 05 MHz thus enhancing the nd harmonia, (41
glowitheignal 1o be spilf into two paths, @37 amolties tha
45 05 MMz signal which s then coupled 1o J8 Connector i
i the dna LO outpuyl part 1o the friont encboord Q3
ampifies the 4505 Mz sgnal which s coupled Into the
Aigitel ik clreun

BFO/DIGITAL MIXER

ne ogirolmixe: combne me 45 05 MMz 2nd LO sgnal and
tha JiMHzrefarance signalio proguct the S0 kHz BF O sgnal
The S50 signal s used » CW, RTTY, US8 and LSH modos
Secawsn e BFO signal b gractly related 10 the 45,08 M-
signol. asthe PBT s varied, the operoting frequency does nat
change but rathes IF snitting occurs

Qa4 armplifes the 35 MH2 rotetence signal lo the 4 5 vals PP
levals reaumad by the dighal infegrotad circurs  Lkowse.
Q45 ampitios the 4505 MMz sgnal 1o 4.5 voln PR U320
mixes 35 MM and 43 .05 Mz ana produces 10.05 MHz ot Py
I US6 and U37A combine 1o divice the 35 MHz refeence
signal by 7 producing o & MH: signal at U3é fn 12 U378
ingsther with the Inpul phase shitft clroult (153, C328. Ca27
ond [1265) couble the 5 MHz ggnal 10 10 MHz at U378 Pin &
U37C mixas the 10 MHz signal from Pin & aond the 10.05 Mz
sgnal from Pin 1) to produce the 50 ki BFO signal af Pin
8. A LFF reduces the undesiaa higher frequancy prodocts
and provides o clean 50 ¢ sgnal 1o J7,

(2 X SMH2)

Tne VHF mfeonce s a 3.5 MHz sgnal dedved from the
35 MHz refetence oscillotor and sent 10 the optonal VHF
converter boara via Jo, The 36 M-z iefarence signal |s
dividac by 10 by U35 The 3.5 MHz cutput at U35 Fin 4 |s
Luffered by Q30. A LPF reduces namonic content ond
provides a sinusolaal 3.5 MHz2 signal to Jé
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PART FART
WEFERENCE  NUMBER DESCRIFTION REFERENCE  NUMBER DESCRFTION
Cl 3151648 CAD AX 10 MESCV  TaR AX CeR 31503 CAP AX 10 0FF 5% NFO AX
cl 3151406 CAP AX 001 MF IORYEP  AX c70 1150640 CAP AX2700F G%NPO  AX
c) Ji51648 CAP AX .10 MF 8QV  T&R AX c7 3206206 CAP VAR TRIM. 33205 P
CA 3151405 CAP AX DOI MFID%R VS AX cr2 3151406 CAP AX DOI MFIO%YS?  AX
C5 Jiao2al CAP ELEC 470W 16 .8 <73 AlSinas CAP AX 1D MF SOV 18R AX
Cé JE0012 CAP ELEC @80 20% RO cra 3151648 CAP AX 1D MF30V T&R AX
- 3164104 CAP CHIP DIUF XZR (0803%) F c78 J151648 CAP AX 1D MF OOV TRR AX
B 3166106 CAP CHIP 01UF X7R (0305) 9 C76 3157645 CAP AX 10 MF 50V TR AX
- Jléaion CAP CHIP O1UF X7R (0805 S c77 67577 CAP CHIP 0.} UF YBY (0805) 5F
C10 3166105 CAP CHIP O1UF X7R (080%) SF c/8 3180339 CAPELEC 2200@1¢6 16X20 RD
cll 3166106 CAPCHIP DIUF X7R (0805) 6l civ 166148 CAP CHIP 33 PFNPO (0808) SF
- V. J1646105 CAP CHP DIUF X7R (08C8) SF C80 3151648 CAP AX 1D MF S0V 18R AX
Ch J16461056 CAP CHIP DIUF X717 (DB0S) SF C81 3151648 CAP AX .10 MF 50V TBR AX
cla 3166105 CAP CHIP 0JUF X7R (0805) S ca2 151066 CAF AX 100PF 5% NPO AVX AX
Ci6 3166105 CAR CHIP OTUF X7R (OB05) SF cald 3161405 CAP AX 001 MF 10% YBP  AX
cv 3166105 CAP CHIP O1UF X717 {080S) & L4 315046430 CAP AX 2720PF 5% NPO  AX
cw 3166105 CAP CHIP 01UF X7R (DBOS) SF cas5 31506899 CAPAX &8 0PF 5% N0 AX
g 3166108 CAP CHIP OIUF X7R (D80s) GF c8a 3150640 CAP AX 27 DPF BN NPO  AX
c20 3166105 CAP CHIP D1UF X7R (D8CS) SF C87 3151425 CAP AX 0022MF 20% V6P  AX
c2l Jes105 CAP CHIP OTUF X7R (D805) §F caa 3650899 CAP AX 480 PF S%NPO AX
C295 3151259 CAP AX 220 PF 10% Y3P AX cavy 3150856 CAP AX 560 PF S NPO  AX
C26 3160350 CAP AX 10.0PF 8% NPO AX ceo 3150750 CAP AX 30 0PF BRNPO  AX
27 3180109 CAP ELEC 22325 20% RD cel 3150750 CAPAX V0P B% NSO AX
c24 3160305 CAP AX 8 2PF 10% NPO AX ce2 3180295 CAP ELEC 100D 16 RAD'L  RD
c29 31504%0 CAPAX I 0P ENNPO  AX c93 347577 CAP CHIP 0.) UF YBY (DLCS) 5F
c3 3151648 CAPAX 10 MF SOV T&R AX co5 3151405 CAP AX D01 MF 1I0%YS®  AX
G 3180305 CAP AX B 2PF 10% NPO AX coe 3151405 CAP AX 001 MF 10% Y5P  AX
CI2 3180695 CAP AX 220 PF 5% NPOQ  AX co7 3151405 CAP AX 001 MF 10% ¥5P  AX
£ 151648 CAP AY 10 MF SOV TAR AX cod 3151405 CAP AX 01 MF 10% Y5F  AX
c3a 3150305 CAP AX B2PF 10% NPO AX ce9 3161405 CAP AX 00! MF 1D% YEF  AX
cM 3150420 CAP AX 12.0 PF 5% NPD AX C100 31614056 CAP AX 001 ME 1D%YEP  AX
C3¥% 3151648 CAPAX 10 MF SOV T&R AX C101 3161429 CAP AX DQ22MF 20% YBP  AX
cy? 3150306 CAP AX 8.2PF 10% NPO AX C¥ 151405 CAP AX D01 MF ID%RYER  AX
cie 3150350 CAP AX 10,0°F 5% NPO AX cioa 3151405 CAP AX DO1 MF IO% YER  AX
c39 3151648 CAP AX 10 MFEQV  T&R AX C108 3167877 CAP CHP 0] UFY3Y (08335) SF
C40 3166105 CAP CHIP DIUF X7R (0B0S) SF c10s J15140% CAP AX 00| MFIO% VEP  AX
C4l 3166105 CA® CHIP DTUF X7R (OBOS) SF c107 3151646 CAPR AX 10 MF 50V TaR AX
ad 3166105 CAPCHIP O1UF X7R (D805 = cioa 1151518 CAP AX D1 MF X% ¥5P  AX
Cal 3166105 CAP CHIP .O1UF X7R (DBOS) SF C1io 3151515 CAP AX 0] MF20% V5P AX
caa 31646106  CAPCHIP O1UF X7R (0806) & c1g 3151616 CAP AX D1 MF2O% V5P AX
CAa5 3144105 CAPCHIP 01UF X7R (0804) SF crla 3184068 CAPFILM 1 @ 100V 10%
Cdo 11646105  CAP CHIP DIUF X7R (0B05) SF cllh 3183011 CAR TANT RAD'L 1.0M35 10%
c47 3164105 CAP CHP DIUF X7R (0803) SF Cl1é 3180162 CAP ELEC 100850 RD
(o 3166105 CAP CHIP OTUF X7R (O805) SF cnz 3180109 CAP ELEC 22@25 20% RD
o) 3166105 CAP CHIP O1UF X7R (0805) S clib J16H1515 CAP AX 01 MF 20 Y59 AX
C&0 3166105 CAP CHIP OI1UF X7R (0BO5) SF c11e 3180152 CAP ELEC 100@50 RO
C5i 3166105 CAMCHIP DIUF X7R (0805) St c120 Madon) CAP TANT RADL 1.06035 10%
C52 3166105 CAP CHIP O1UF X7R (C805) SF Ci27 3184068 CAPFILM .1 @100V 10%
- 367877 CAP CHP 0,1 UF YBY (OBOS) SF cl122 A513456 CAP AX ATOFF 10% YSP AX
CS 3166720 CAP CHP COTUF XTR (0805) §F c123 31515156 CAP AX 0] NF20%YEP  AX
ca? 3166120 CAP CHIP 0OTUF XT7R (0BOS) S c124 160894 CAP AX 56 0PF S%NPO  AX
Co8 Jlaoeal CASELEC 270@ 16 RO C125 3151648 CAP AX 10 MF SOV T&R AX
coe 3150078 CAP AX 3.9PF 10% NPO AX =126 J167522 CAP CHIP 20 PF NPO (0805) SF
Cad 3150890 CAP AX 230PF S%NPO  AX ca7 J167877 CAP CHIP DY UF YBV (0805) &F
cal Jiblaaa CAP AX 10 MF SOV T&R AX ciaa 3151406 CAP AX D01 MF IDRYSF  AX
Co2 3150380 CAP AX 10.0PF 8% NPO AX cC12e 3150350 CAP AX 10.0PF 5% NPO AX
el 3150305 CAP AX B2PF 10% NPO AX C1i30 3150779 CAP AX L30FF SHNPO  AX
Caa 3150640 CAP AX 270PF 8% NPO  AX ci\ 3151818 CAP AX 0] MF20% YSP  AX
Cas 3150308 CAP AX 8 2PF 10% NPO AX ciaz 3150040 CAP AX 2.7 PF 10% GP AX
Cos 3150640 CAPAX 27,0 PF 8% NPO  AX Cl1ad N 600786 CAP AX 3 59F 107% NPO A
Cé7 3160350 CAR AX 10,09F 5% NPO AX Clia 31501186 CAP AX 4.7PF 10% NPQO AX
Ceh 3180640 CAPAX 27 0PF SWNPC  AX C135 3160050 CAPAX 1 5PF 10% GP AX




36 Synthesizer and Microprocessor Board Parts List contd.

PART FART
REFERINCE  NUMBER DESCRIPTION REFERENCE  NUMBER DESCRIPIION
Cl13s 3150040 CAP AX 2.7 FF 10% GP AX 205 150690 CAP AX 560 PF 8% NPO  AX
c137 3150040 CAP AX 2.7 ¢ |0% GP AX c20$? 3180064 CAPELEC 10@50 2% RD
Clis 3150350 CAP AX 100PF 5% NPO AX c208 J150565 CAPAX220PF S%NPO  AXS
C1¥ J1671405 CAP AX 001 MF 10% V5P AX 200 3180012 CAP ELEC 1@560 20% 0
Cla J1&1068 CAP AX 1008F 5% NPO AVX AX C210 31850750 CAPAX 30,0 PF 5% NPO AX
cla 3151405 CAP A 00) MF 10% YEP AN c2)) 3150040 CAPAX 27 PP 10% GP AX
142 167577 CAP CHIPO1 UF Y5V (OB0S) SF c212 3150690 CAP AX 3.0 PF 5% NPO AX
Cl143 167572 CAPCHIP D1 Uf Y&V (0BO5) SF c213 J180044 CAP ELEC 10050 20% RO
Claq J167822 CAP CHIP 20 PF NPO (0805) SF 212 3151648 CARPAX 1D MF 50V T&R AX
Cl145 3167577 CAP CHIP 0.1 UF vV (0805) 5F Cc216 31561405 CAPAX D0) MF 10% 8P AX
cClds d1a7877 CAP CHIP D, | UF ysY (Q805) 5F C2le J151405 CAPAX 001 M= 10% V5P AX
Clag 3180012 CAP ELEC 1850 20% RD el? 3160012 CAR ELEC 1050 20% (8]
C180 3150030 CAP AX 1A 1% GP AX c218 3151815 CAPAX 0! ME20% Y&2 AX
Ci51 A150779 CAP AX 230FF 5% NPO AX c219 J150380 CAP AX 10.0PF 5% NPO AX
CI52 3150030 CAP AX | 5P 10% GP AX C220 J151808 CAP AX 001 MF 10% vap AX
C183 150779 CAP AX 23 0PF 5% NPO AX can J160350 CAP AX 10 0PF 8% NPO) AX
Cisd J150380 CAPR AX 1007F 5% NPO AX C222 NO PART
Cl158% 3151515 CAP AX 0! MF 20% van AX C223 3150420 CAP AX 120 FF 5% NPO AX
cs7 3151448 CAPAX 10 MFSOV T&R AX caaa J180118 CAP AX 4. 7PF 1% NPO AX
Ci J151515 CAP AX 01 MF 2% YSP AX C225 3150245 CAP AX 6.8FF 10% NPO AX
180 3151515 CAP AX 01 MF 20% Y&p AX G226 3150808 CAP AX 15,0 PF 8% NPO AX
ciel 3180012 CAP ELEC o580 20% RD c227 J180109 CAP ELEC 22@2% 20% RO
Cl&z2 3180012 CAP ELEC 1&350 20% RO C228 J150305 CAP AX 8 2PF 10% NPC AX
C163 30012 CAP ELEC 1080 20% RO c229 3180118 CAP AX 4 7PF 10% NEO AX
cClad J161648 CAP AX 10 WF 50V T&R AX c230 J1848042 CAPFILM 022 @ 100V 5% RD
Clé&s 67577 CAP CHIP 0.1 UF Y5V (0805) 8¢ c21| S151648 CAP AX 10 MF 50V  T&R AX
Cles 3167577 CAP CHP 01 UF vsY (0505) S C232 3151615 CAPAX 01 MF20% V85  AX
cC167 3147577 CAP CHIP 0.1 UF Y5V (DA05) SF C23] J188042 CAPHIM 022 @ 100V 5% RO
Clés J151648 CAP AX 10 MF 50V 1&R AX C234 3150350 CAP AX 100PF 5% NPO AX
Cl169 3187677 CAP CHP Q) UF YBY (OBOS) 8F 2235 J1 850350 CAP AX 10.0PF 8% NPO AX
ci172 Jlod1x) CAP CHIP COIUF X710 (CBOS) &F C22%% JI80Io9 CAPELET 22825 20% D
C173 3166120 CAP CHIP 00IUF X7TR (0805) SF C2y7 3150608 CAP AX 1580 PF 5% NPO AX
cizd Jed120 CAP CHIF QOIUF X717 (0405) SF 234 3150350 CAP AX |0.0PF &% NPO AX
C175 J166120 CAP CHIP 001UF X7R (080S5) &sF C2w 3160115 CAM AX 4, 7PF 10% NPO AX
176 80012 CAP ELEC 1050 20% RO <240 3150350 CAP AX |D.0OPF 5% NPO AX
ciny J15164n CAPAX 10 MESOYV  Ta&R AX c24) NO PART
Cl78 51640 CAP AX 10 MF S0V TAR AX C242 J150380 CAP AX 10 0PF 5% NPO AX
180 31518186 CAP AX .01 MF 20% Y50 AX C245 3164032 CAP [XSC 33.0 5% #F3300V RO
ci181 JI151516 CAP AX 01 MF 20% Y5b AX C244 Jled 140 CAPDISC 330 5% #M331KE RD
cla2 J151518 CAP AX .0) MF 20% Y&P AX C2 3150350 CAP AX 10 0PF 5% NPO AX,
183 3180350 CAP AX 10.0PF 5% NPO AX C240 150779 CAP AX 43.0 PF %% NPO AX
Cip4 J151616 CAP AX (1 MF 20% Y&n AX c24a7 3160350 CAP AX 10.00F 5% NPO AX
C18% 3151088 CAP AX 1D0FF 5% NPO AV  AX C244 3161516 CAP AX 0] MF20% Y8P  AX
C187 2150780 CAP AX 200PF 5% NPO AX C249 3161405 CAP AX Q01 MF 10% V5P AX
ClB8 3150040 CAPAX27FF 10% GP AX C250 J1BOI9 CAPELEC 2280256 20% RO
C189 3160505 CAP AX 2200F 8% NPO AX C251 3180109 CAP ELEC 22428 20% RO
ci1%0 3151066 CAP AX 1009¢ 5% NPO AVX AX Cc252 3151518 CAP AX 0 MF 20% Y&p AX
CI9 3150894 CAP AX 56 0 PF 5% NPO AX C25) JI51518 CAP AX D1 MF 20% YSP  AX
c1o2 J150%95 CAP AX 22 0FF 5% NPO AX 254 3151515 CAPAX O] ME20% YER AV
193 3151066 CAP AX 100PF 5% NPO AVY AX 255 J183048 CAPFILM | @ 100V 10%
Civa J1B00)2 CAP ELEC 1850 20% RO C254 3184022 CAPFLM 0022 @ S0V 5% RD
CI194 3166120 CAP CHIP D0IUF X7R (08085) 5F C257 Jih16I6 CAP AX 01 MF 20%, viap AX
ci97 47577 CAPCHIP O UF yaY (0808) SF C268 3151648 CAPAX 10 MF30V 7aR AX
Clea J166105 CAP CHIP D1UF X7R (DO835) &F¢ case 3151616 CAPAX 0] MF20% V5P  AX
cio9 51816 CAPAX 0! MF20% Y8P AX C260 31828042 CAPFILM D22 @ 100V 5% D
C200 3150350 CAP AX 10.0FF 5% NPO AX C261 3151345 CAP AX 470 PF 10% Y5P AX
<201 3180012 CAP ELEC 1850 20% RO C262 JI816156 CAP AX 01 MF 20% v&2 AX
c20e 3151648 CAP AX .10 MF 50V  tan AX C263 3151518 CAP AX D) MF 20m%, Y5P AX
C203 3151405 CAP AX 001 MF 10% v5P AX C2o4 151518 CAPAX D] MF20% V6P AX
C204 21561805 CAP AX 001 MF J10% V5P  AX C265 3180109 CAP ELEC 22@25 20% RO
205 3150505 CAP AX 220P¢ 5w, NPO  AX c2 80109 CAPELEC 22028 20% D
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PART PART
REFERENCE NUMBEE DESCRIPIION REFERENCE NUMBER DESCRIPTION
cin7y 3151405 CARAX DO1 MF 10 YO AN C336 180108 CAP ELEC 22025 20% RD
CZ08 3151515 CAP AX DI MF2O5YSP  AX C3y7 3150620 CAR AX I3[0 FF 5% NFC AX
Gt 3150420 CAF AX 12 D FF 5% NFO AX C338 316165156 CAP AX Q1 NF 208 Y5P AX
C270 3150779 CAP AX 430 PF 5% NPC AX Ci¥ 3160245 CAP AX 6.UFF 10% NPO AX
orrd 3150350 CAP AX 10 0PF 5% NSO AX caan 3151405 CAP AX 0D MF 1% Y5P AX
Cere 3150380 CAP AX 10.0PF 5% NFO AX c3a) 3161345 CAP AX AN PF 1% YaP AX
C273 3150779 CAP AX L3 0 PF &% NPC X Ccla? 3151515 CAP AX O V& 20% V5P AX
—c i J1504X) CAP AX 120 PF 5% NPC AX Caal 31511885 CAP AX |5 FF 1% Y59 AX
Q279 3151515 CAPAX D] MFZDREYSP  AX C3aa 3150895 CAP AX BA0 PF 5% N750 AX
C2M0 J1518640 CAP AX 10 MF SOV 149 AX Clas 351515 CAR AX O] MF 20 Yoo A
28] 3151515 CARAX 01 MF20% YSP  AX C345 3180109 CAP ELEC 22025 Xre RD
C28d 31651515 CAPAX D1 MF 200 Y&p AX Cclaz 1151048 CAPAX 10 MFENV &I A
C283 3151815 CARPAX O] MF2OEYSP  AX Cal48 3151155 CAB AX |50 FF 10 a2 AX
el ) 3150420 CAR AX 120 PF 5% NPO X Caay NBI615 CAP AX 01 MF 20% YS9 AX
C287 3150650 CAP AX 33.0 PF 5% NPO AX Casn 31514648 CAP AX 10 MFEOV  1&R AX
CPR8 3150595 CAR AX 220 PF 8% NPO AX Cas) 1151515 CAP AX (11 MF 20 Y4 A
C28y 151405 CAP AX 001 MF 10% Y59 AX Ci&s2 JI151117 CAP AX VX PF S5 GP AX
C2%0 3151405 CAP AX 001 MF 10%, Y59 AX CJ53 3151648 CAP AX 10 MF BV TAR  AX
291 J151615 CAP AX 01 MFE 20 8P A Cass 3151405 CAP AX LD NF 1 vaP AX
0292 151615 CAP AX 01 MF 20% Y5P AX Cass J15088¢ CAP AX 680 PE 5% NFO AX
cal A180109 CAPELEC 22026 20% D Ca8d AB080 CAP AX WO % NPO A
el | 3151818 CAP AX 01 MF 20% vsb AX C357 3150490 CAP AX A0 FF 5% NPO AX
Cavs 151616 CAPAX O MF 20r% Yo AX Ca58 1150800 CAP AX 680 PF B NPO AX
CZ% 3151345  CAP AX 470 PF 10% Y5P AX CIse J151046 CAP AX 100PF 5 NPO AVX AX
r o' J 15050 CAP AX 220 PF 5% N AX C360 1151516 CAF AX DT NMF 20 V5P AX
c298 3151068 CAP AX 100FF 5% NFO AV AX Cas) 3151405 CAP AX 001 MF 10% YaP AX
99 3150690 CAP AX 33.0 FF 5% NPO ax Cl2 JI151515 CAP AX OV MF 0% YaP AX
'8 )] S 150595 CAR AX 220 PF 5% NFOQ AX 363 JI515156 CAP AX 01 MF 20% V&P AX
iR 31515615 CAF AX D1 MF 20% Y59 AX Ciea 3151515 CAP AX 01 MF 20% v5P AX
) 1151514 CAP AX O] MF 20% YS9 AX Cl6S J151640 CAP AX 10 MF 50V T4R AX
M 3151648 CARAX 10 MFEOV TAR AX C366 3167529 CAP CHP 150°F NPO (CBDS) SF
0% J151616 CAP AX O NMF 20% Y50 AX Cla7 3146105 CAP CHP OI1UF X780 M08 8
Cl07 J151648 CAR AX 10 MEEDN  J&R AX C368 3146105 CAP CH® OIUF X739 (805 SF
a8 3151406 CAP AX 0O MF 1% YEP AX Ca6n 31661056 CAP CHP OIUF X7TR (B0S)  SF
CAw 3151406 CAP AX .00 MF 10% Y5P AX cC370 J1467877 CAP CHP D1 UF Y8V (08CE) S
-l 3151406 CAP AX O] MF 10% V5P AX CaN Jlanihss CAP CHIP a7 ¥ NPO (D805 5
we B 3151616 CAP AX 0] MF 2% Y59 AX Ca72 J15 1648 CAP AX 10 WF 8OV  T&R AX
Cl12 3151345 CAP AX 470 PF 1D% Y52 AX C373 3146105 CAP CHP OIUF X7TR OB05) SF
a3 J151418 CAFP AX LOIEMF 20% VAP A c34 J166105 CAP CHP OIUF X7TR (0B06) S
c314 3151345 CAP AX 470 PF 10% V52 AX C376 3166120 CAFP CHP DDIUF X792 (0805) S
316 J151048 CAFP AX 10 MF &0V 1A AX Cid76 31646120 CAP CHP D0ILF X7 (on0h) S
Lale 3151405 CAR AX 001 M- 10 YEP AX c377 3167528 CAP AX 100PF 5% NFQ AVX AX
Ca7 J156)648 CAPAX 10 MFEOY  TAR AX J) 3200042 CONN COAX PC MINMMPIOIX VS
Cl18 3151405 CAP A 001 MFE 10N Y58 AX J2 3280753 CONN PC.MOLEX #520-11-1010
CJ19 3151405 AR AX 001 MF 10% Y5 AX I3 32807563 CONN P.CMOLEX #520-11-7010
C320 31561405 CAP AX 001 MF 10% V&SP AX J4 3200753 CONN P.CMOLEX #22C-11-1010
ca2l Jigisan CAP AX 10 MFEOY  T&R AX J5 3280754 CONN BT ANG WAKA sWDH-ASD
L2 3151405 AR AKX OO MF 1O YEF X J& 1280042 CONN COAX FC MTATMP- Q01X V6
323 3180709 CAP ELEC 22025 20% RO J7 3280042 CONN COAX BT MIATVF DXV
a2 J15140¢ CAP AX 00 MF 10% VAP AX Ju 1200042 CONN COAX PFC MILATMPEJO I X-VE
325 3151405 CAF AX 0071 MF 10% Y&P AX L1 3524165 COIL RADIAL 56 U+ "D
CI26 315134¢ CAP AX Q70 PF IO YEP AX L2 Ah241056 COIL RADIAL 56 1ai RO
ca2! 3150450 CAPAX Z30PF SRNPO AX L3 A524165 COIL ADIAL 56 L0 =0
C324 3151408 CAP AX 00 MF 1048 YEP AX 4 J524166 COIL RADIAL 56 WUH "D
C32% 3180109 CAP ELEC 22925 20% RO 5 3524165 COIL RADIAL 56 UM 20
C3x) 3} 1506%5¢ CAR AX 3D PR BY NPO AX L& A524138 COIL RADIAL 027 L+ D
C33) 315075 CAFAX 390 5% NPO AX L7 asz4118 COL VAR 035 UH MITSUM)
C332 3151408 CAP AX 00) ME 107, v&P AX LB 3524118 COL VAR 035 UH MTSUMI
Cci) J 15042 CAPR AX 120 PF 4% NO A LG Ja24116 COL VAR 025 UK MISUMI
C34 NO PART Lo 3524116 COL VAR 025 UM MTSUMI
Cl3s 1180420 CAP AX 1210 PF AN NPO X L 3524215 CORL AXIAL D5 s AX
L12 3524215 COL AXIAL 015 U4 AX
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L13 3524165 COILRADIAL 56 UH RO Q3 3030104 TRANS 2ZNIOOI MOTORCLA 1D
(RE] 524165 COWLRADIAL SAUH  RD e 3030104 TRANS ZM3I%04 MOTOROLA 73]
L5 S524165 COILRADIAL 5,6 UH RD Q5 JO30104 TIRANS 2N3904 MOTOROLA v
Lié J52a165 COILRADIAL 5.4 UM RO (Al 3030102 TTRANS 2NI90 MOTOROLA (L8
L17 3524154 COILRADIAL 27UH RD Q7 2030061 TRANS 2NI563 o
LiI8 357241564 COLRADIAL 27U4 BD an 3030607 TRANS- 25K 192-BL CODE ONLY
L9 3524104 COIL VAR 71421 _AUHST-T3 (™ 3030507 TRANS-2SX 192-8L. CODE ONLY
L20 3524155 COILRADIAL 22U1 D QI J030807 IRANS 25K 1928 COOE ONLY
2] 1524156 COLRADIAL 27U RD all 3030507  TRANS2SK192.8L CODE ONLY
o7 3524104 COILVAR 7.1/2T AUH 57.13 Q12 303004 TIRANS 2N1580 8
123 3524104 COILVAR 7.1 JaT_ 4k 57.13 3 203011 TRANS 2N4125 KD
24 35241110 COILVARZ1/2T0.10UH S7.11 S 3030104 TIRANSG 2NI904 MOTOROLA. 20
L25 1524174 COLRADIAL 20UH D Q15 3030111 TRANS 2N4 125 RO
26 3524174 COILRADIAL 220U RD Qe 20300410 ITTANG 2N3543 o
27 3524176 COILRADIAL 220U4 8D a7 J030104 TRANS 2N3004 MOTOROLA RD
124 3524176 COLRADIAL 220U4 @D Q18 3030104 TRANS 2N3904 MOTOROLA D
|20 EEVEA R D COIL VAR &1/2T0, 19 UHS7-13 Qle 3030104 TRANS 2N3904 MOTCROLA RO
L.30 362411 COIL VAR &-1/210.19 UHSZ.T3 Q20 J030225  TRANS 2N7D00 )
£31 3524165 COLRADIAL 5.6 UH RO Q21 J03004 1 TRANS 23543 RO
132 J524629 COL VAR, SHLD #950.2 24 E2 Q27 3030041 TIRANS 2N35&3 D
L33 3524148 COLRADIAL 1OV  BRD Q23 030061 TRANS 2N356Y RO
L4 824138 COLRADIAL 027UH RD Q24 03004 | TRANS 2N3543 RD
L35 3524138 COLRADIAL 027UH ™D Q25 3030041 TIRANS 2N3543 RO
|36 3524111 COIL VAR 41721019 UH 5718 Q24 3030041 IRANS 2N3563 RD
L3z 3524117 COL VAR 050 UM MITSUNMY Q27 3030041 TRANS 2N3563 RD
L34 3674148 COILRADIAL 1OUN  RD Q28 S0300481 TRANS 2N3843 RO
139 3524129 COLVART?-1/21_ &M 5713 WiSHLD Q29 3030067 TRANS 2N3563 i)
L40 3524120 COLVAR 7.1/2T AUMHS7.TY WSHLD SR J030104 TIRANS 23904 MOTOROLA RD
Lal 25610078 INDUCTOR TOROID- 1200-1200.1295 Q31 3030104  TRANS 2N3504 MOTOROLA, 50
L2 3524129 COL VAR 7-1/21, 40 57.13 W/SHLD 032 303004 IRANS 2N3543 wD
L4 3524176 COLRADIAL 220U4  RD 233 3030041 TRANS ZN3553 RD
Ldd 3524170 COILRADAL B2UH D Q34 3030104 TRANS 2NIO4 MOTOROLA D
145 3824170 COLRADIAL 82UH nD €35 J030104 IRANS 2N3902 MOTOROLA RO
L4 1824176 COLRADIAL 220U4  RD &34 J0300461 TRANS 2N354)3 RO
147 5201648 COILRADIAL 5.6 UM RO Q87 3030302 TRANS BFRO 1A,
L48 3524140 COLRADIAL 33U+  mD £33 303006 ) TRANS 2N3563 D
(40 2524160 COLRADIAL 33UH RO @0 3030061 TRANS 2NA5BAS RO
LED 3524129 COIL VAR 7-1/21,.4UH 5713 W/EHLD Qa0 3030041 IRANS 2NG5A3 RO
LS 3524129 CORVARTZ 1121, 4 5713 W/EHILD 41 J03006 | IRANS 2N3563 RD
Lh2 2510084 INDUCTOR 1ORQID- 1290.1293 Qa2 3030041 TRANS 2N3543 RO
L53 3524172 COLRADIAL 180UH  RD Qdd 3030041 TRANS 2N3%a R
1.54 JB24134 COILRADIAL Q27UH  RD 244 J0300s1 TRANS 2N3563 RD
LS55 LV R R COLVARA1/2T019 UM 57.0 S5 030061 TRANS 2N35AY RO
L5 35248518 COL VAR SHLD KYOE #2 N 3030104 TRANS 2N3004 MOTORCLA RO
L&7 3524156 COLRADIAL 27UH  RD o7 3030104 TRANS ZNIV0E MOTOROLA RD
L58 524105 COILRADIAL 56 UM RO 40 3030104 TRANS NI904 MOTOROLA kD
1 3280720 CONNP.C. S14788.50-1 Qa9 3030104 TRANS 2NI704 MOTORGLA WO
P2 3280724 CONNP.C. JSTWTAR-SC- 1 QU0 J030104 TRANS 2NI904 MOTOROLA RO
Py 3780723 CONNP.C. SIH1IB-50.1 @51 3030104  TRANS ZNISOA MOTOROLA 1D
ks 3280723 CONNPC. J5T#138.5Q. | W53 JO3 104 TRANS 2NI004 MOTOROLA R0
(3% J2807 148 CONNP.C. JSTHT108-50- &53 3030104 TRANS 2N3904 MOTOROLA e
Pa 3280723 CONNP.C. JSTHTIB.5C-) ! 3220015  RESCHRILM 22 OHM 5% 1 /4w AX
m J280725% CONNPC. #22.08-2111) R2 220245 RESCHLM 158K 5% 174w Ax
Sl 3280724 CONNPC. ISTHTAB-SQ.1 R3 220086  RESC M 270 OHM 5% ) /4W  Ax
P 3280723 CONNP.C  JSIWsn.se-) ] 3220235 RESC.FUM 10K 5% 14w AX
me 3280723 CONNP.LC  JST#T38-50- | R5 3220235  RESC.FIM 10K % 17aw Ax
P13 780723 CONNP.C. J5TWIIBR.50- | [0 3220085 RES C FILM 100 CHM SRl/awW ax
Fld 12804690 CONNP.C, JST#T 14B-SC- 1 R7 3220065  RESC.FILM 150 OHM 5% W Ax
P15 3280722 CONN P.C. SAMTEX BL- 108 mI0 8 3220035 RES C.RLM 47 OHM 5% 1/4W AX
Q) 3030061 IRANS 2N3563 RD 9 3220285 RESC.RLM 47 K 5% | /dW AX
= 030041 TRANS 2N3563 o R0 J220210  RESCHMA7 K 5% 174w Ax
QI0 A30081 TRANS 2N3Sa3 D
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" 3220285 RES CFILM 47 K &% 1J4W AX 79 3250826  RESCHIP 2. 7K OHM 5% (080S) S
Ri2 3220210 RESCFMAT K 5% 1/4W AX 281 3220070  RESCFLM 180 OMM 5% 1/4W AX
R 32202088 RESCFLM 47 K 5% 1/4W AX ny2 220060 RESC M 120 OWM 5% /AW AX
Ri4 3220210 RESCHIMATK 3% 1/4N AX RN 2220235 RESCHWM 10K 8% 1/aW  AX
R1S 3220246 RESCFIM 47 K 5% 1/aW AX R84 3260831 RES CHIP 10K OHM 5% (08086) 5F
R1& 3220235 RESCFILM 10K 5% 1/AW AX R8S A280846  RES CHIP 100K O=M 5% (0805) 5
1A A250819 RES CHIP 1 0K OHM 5% (0B05) &F R84 A220115 RESCALM 510 OHM 581 74W  AX
1119 3250819 [RES CHIP 1.0K OHM 5% (0805) & 87 3220270 RESCHM 27K &% 1/4W AX
20 3250819 RES CHIP 1.0K OHM 5% (0B0D5) 5F (288 3220140 RESCHM 10K 5% 1/4W AX
R21 3250819 RES CHIP 1.0k ©OHM 6% (0805) SF & 3220180 ESCHIM 1LOK &% 1/4W AX
R22 250819 RES CHIP 1.0k OHM 5% (0805) SF RSO 3220060 RESCHAM TOK 5% 1/4W AX
R23 2250819 RES CHIP |,0K OMM 8% (080Y) 51 9! 3220160 2 RESCHIM 1LOK &% 1/4aW AX
R24 3250819 RES CHP 1,0 OHM 5% (0805) SF R93 3220015 RESCHLM 22 OHM 5%1/4W  AX
R25 250819 RES CHP 1,0 DM 5% (0805) SF R9A 37220116  RESC MM 510 OHM 8% 1/AaW  AX
R26 az28081¢ [ES CH® | K OHM 5% (0805 SF RGS 3220270 RESCFILM 27K 8% /AW AX
R27 3250810 RES CHIP | 0K QMM 5% (DB06) SF 96 3220235 RESCFAM 10K 8% /AW AX
R28 3250826 RES CHIP 4.7 OMM 5% (0808) SF Re7 3220070 RESCFILM 180 OHM 5% 174w Ax
29 3250819 RES CHIP | O OKMM 5% (0808) 5F RCH 3220085  RESCTFULM 270 OHM 5%1/4W  AX
R3O0 3250819 RES CHIP | O OHM 5% (0808) 5F RS9 3220176 RESCHAM 16K &% 1/4W AX
R 3250819 RES CHIP 1 0K OHM 5% (0B035) 55 R0 3220150 RESCFRIM22K 5% 1/4W AX
R32 3250819 RES CHIF | OK CsiM 5% (0805) &5 101 2220008  HES CAM 270 OMM 5% ) /AW AX
R33 3250819 RES CHIP ) 0K OHM 5% (0B0S) 5F R1C2 3220100  RESCFILM 390 OHM 5%1/EAW  AX
R39 3220235 RESCFILM 10K &% 1/aW AX RI0Y 322010  RES CFILM 470 OMM 8% /AW AX
R40 3220070 RES C.FALM 180 OHM 5% 1 /&8W  AX R4 3220180 RESCFHIM 1 BK 5% 1/4W AX
R4 4220055 RES CFILM 100 OHM 5% 1/4W  AX RIQS 3220160 RESCFILM IOK &% 1/4W AX
R42 2220055 RES C FILM 100 OHM 5% 1/4W  AX R10% 3220160 RESCFILM 1 OK 5% |/4W AX
R4 3720065 RES C FILM 100 OMM 5%1/aW  AX 207 3220125  RESC FILM 560 OMM 5% 1 /4N AX
R44 1220235 RESC.FLM IOK &% 1/4W AX R106 3220060 RESCFILM 120 OHM 8% 174w AX
45 32200 RES C FILM 270 OHM 5%1 /AW AX R109 3220100  RESCALM 390 OHM 5%1/aW  AX
45 3220110 RES C.FLM 470 OHM 5%1 /aW  AX R0 3220065 RESCHFLM 100 OMM &% 1/aW  AX
247 3220110 RES C AWM 470 OHM 5%1/4W  AX IARA) 3220190 RESCTHM22K 5% 1/4W AX
48 3220110 RES C FLM 270 OHM 5% ) /AW AX R112 32201786 RESCHMILSEK 5% 1/aW AX
RG9 3250819 RES CHIP | OK OHM 5% (0BDS) SF R113 3220085 RESC.RAM 270 OHM B% 1 /2w AX
RSO J250819 RES CHIP 10K Orilv 6% (OBDS) 5 R4 3250028 (ES CHIP 4,7 OHM &% (0406) OF
R51 250819 RES CHIP 1.0K CHM 5% (0805) 55 R11S 3250828  RESCHIP £ 7K OHM 5% (DACS) S
RE2 J250819 RES CHIP 1.0K OHM 6% (D805) 5 RS 3250828  RES CHIP 4 7K OHM 5% (D8CS) SF
RS3 32506819 RES CHIP 1.0k OHM &% (0805) SF RYI7 325CH28  RES CHIP 4.7K OHM &% (DACS) SF
64 3250819 RES CHIP 1 DK OHM 6% (D805} SF RIS 3250828 RES CHIP 4. 7K Oi4M 5% (0BOS) &F
R&ES 3260819 RES CHIP 1.0K OHM &% (0805) SF RI20 220235 RESCHILM 10K 5% 1/4W AX
R56 A2650879 RES THIP 1.0k OHM 5% (0805) SF RI2% 3220235 RESCFILM 10K 5% /4w AX
R&7 3250619 RES CHIP 1 0K QHM 5% (080S5) Si R122 A220085  IES CFILM 270 OMM 5% 1 /W Ax
RS8 AZ50619 RES CHP 1.0k OHM 5% (0805) SF RI123 A220005 2 RESCFLM 10 OHM 5%174W  AX
RYS 2250819 RES Crd | O OM 4%, (0808) SI R124 200006 RESCFILM 10 OMM 5% 1/4W  AX
Ré&O 50819 RES CHP 1 0« OHM 5% (0505) SF R125 1220085 RESCFUM 270 OMM S%1/4W AX
R&Y A250819 RES CHIP 1 0K QMM 5% (0805) SF 126 2220070 HES C FILM 180 OFHM 6%1/4W  AX
R&2 3250819 RES CHIP 1.0K OHM 5% (080S5) 5F R127 3220238 RESCFIM 10K 8% 174N AX
4 J250806 RES CHIP 22 OMM 5% (0OBDS) &F R128 32202460 RESCHIM 22K 8% 1/4W AX
R&5 325083 RES CHIP 10K OHM 5% (0B0O5) SF R130 326083 RES CHIP 10K OHM 5% (080%5) 5F
Roé 3350624 RES CHIP 4 7K O+M 5% (0BO5) 5F 131 3220170 RESCFAM 12K &% 1/4W AX
R&7 3260828 RES CHIP 4 7K OHM 5% (0805) SF R132 3220070 RESC FAM 1BO OHM 5%1/4W  AX
R68 3250831 RES CHIP 10 QMM 5% (0805) 51 R12 3220215 RESCAMSESK 5% 1/4W AX
R&S 3220055 RES CFILM 100 QMM 5% 1 7aW  AX R4 220145 RESCEILM 020 OMM 5% 1 /AW AX
R70 3220235 RESCFILM 10K &% 1/4aW AX R135 3220140 RESCFIM 1.OK 5% 1/4W AX
R A220020 RES CIILM 180K 8% 1/aW AX R138 3220060  RESCFILM 120 OHM 5% 1/4W AKX
R72 3220320 RESC.FLM 150K &% 1/4W AX R1a7 3220195 RESCFHAIM 27K &% 1/4W AX
R73 A220920 RES CFIM 150 K 6% 1/4AW AX AN 3220235 RESCFIM 10K 5% 1/4W AX
R74 3220320 RESCFHM 150K 5% 1/4W AX R139 3220140  RESC FILM 680 OHM B%1/4W  AX
R75 3220320 RES CPUM 180K 6% 1/4W AX R140 32504831 RES CHIP 10K OHM 5% (0805) 58
R76 3220320 RESC.HM 180K &% 1/4W AX Rial 3260846 RES CHP 100K 1M 5% (D80S) §F
R77 3220320 RESCHAM IG0K 5% 1/4W AX R142 3220170 RESCFIM 12K 5% /AW AX
R78 3220020 2 RESCHIM IB0K 8% 1/4W AX 1144 12580488 RESMFILM 202K 1% 14 W AX
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R14s 3250494 RESMFILM 224 K 1% /8w Ax R20%° S2200458 RESCFILM 15K 5% 1/4W  AX
R144 328049 RESMFILM 162 K 1% 1/4W AX R210 3220200 RESCFRIM 33K 5% 1/aW AX
R147 32504846 RES M FLM BD.6K 1% 1/4W AX R211 2220245 RES CFlILM 10K 5% 1AW AX
R148 J25034) RES M FILM 4 99K 1% 1AW AX 212 J220255 RESCFIM 18K 5% 1/4W  Ax
R149 J260325 RES M FALM 2,49K 1% 1/4W AX 213 3220205 RESCFLM 30K 5% 1AW AX
R160 250489 RES MUFILM 1.0 MEC 1% 1AW AX R214 3220208 RESCFIMIOK 5% 1/4W AX
RIS 3250425 RES M.FILM 10.0K 1% AW AX 215 3220235 RESC.FHLM 10K 5% 174W  AX
RI62 3250443 RESMFILM 20.0K 1% 1AW AX w216 3220085 RES C.FILM 100 OMM S%174N A
RI53 3220235 RESCFLM 10K 5% 118w AX R217 220655 RES CFIM 100 OHM %1/4aw AL
R154 250870 RES CHIP 100 QMM 5% (0805) & R214 3220110 RES C FitM 470 OHM S%I/AW A
R8s 3250810 RES CHP 100 OMM &% (08C%) 5F R219 3220315 RES CFILM 100X 5% 1/4W AX
N156 3280810 RES CHIP 100 OMM 5% (OB05) 5F R220 3220084 RES C LM 100 OMM S%1/4wW AX
RIS7 25083 RES CHIP 10K OMM 5% (0805) 5F R221) 3220055 RES C.FILM 100 OHM 5% /4w A
R158 3220230 RESCFLMB2 K 5% 1/4W AX 222 N220064 RES C FILM 100 OMM 5% 1 /4w AX
mM&e 3260824 RES CHIP 4. 7K OHM 5% (0a085) SF R223 J220235 RES C.ALM 10K S% 1/aw AX
R180 3220170 RESCFLM 12K 5% /4w AX R224 220170 RESCFIM 1.2K 5% | J&W AX
R161 2220025 RES C HIM a3 OFIM 8% 1 /4l AX 2285 32200558 RES C.FiLM 100 OHM 5%1/aW AX
R162 325C810 RES CHIP 100 OMHM 5% (080s5) 57 R224 S22210 RESCFILMA 7 K 8% /AW AX
Ri&d NO PAR? R227 3220260 RESCFILM 22k 5% 1/4W  AX
164 325083 ) RES CHIP 10K OHM 5% (D80S 5F R228 3220075 RES C FiLM 220 OMM 5%1/4W Ax
R1&7 3250844 RES CHP 100K QMM 5% (O808) 5F R229 3220144 RES CFILM 820 OMM 5% aw A
a8 3220085 [ES C FILM 100 OKM SEI/AW AX R230 3220110 RES C FILM 470 OMM S5%1/4W AX
R169 3220055 RES C.AILM 100 OHM SR1/AW Ax R231 1220190 RESCFILM 22K 8% iAW AX
RO S220315 RESCFHIM 100 K 5% 1/AW  AX 1232 1220145 RES C FILM 820 OHM 5%1/4W AX
RI27 3220110 RES C.FUM 470 OHM 5%1/4W Ax 233 322008% RES C FLM 100 Ol SN/4W  AX
Ri72 3220180 RESCFHIM I8 K 5% 1/4W AX R234 3220180 RESCFIM 10K 5% 1 /AW AX
RI73 3220180 RESCFIM 1B K 5% 1/4W AX R235 J220170 RES CFiLM 1.2k #% /AW AX
R174 3220110 RES C FILM 470 OMM %1 /4W  AX R236 3220190 RES CHIM 22K 5% 1/4N AX
m7s 3220085 RES C FILM 100 OHM S%)/AW AXx R237 3220230 REECFIMB2ZK 5% 1AW AX
R174 3220315 ES CRUM 100K 0% 1/4W AX R238 3220005 RES C.FitM 10 OHM 5%178w
RI177 3220085 RES C.FILM 100 OHM 5%1/aW AX R239 3220025 RESCFILM 33 OHM S%1 4w
RI78 3220235 RESCFIM 10K &% 1/4W Ax R240 3220002 RES C FLM 3.3 OHM 5%/4W
R179 3220030 RESCFILM B2 K 5% 1/4W AX R24) 322000 RES C.AILM 3.3 OHM 5% /4W
R180 3220300 RESCFILM 68 K &%, AW AX w242 2220024 RES CFILM 33 OMM 5%1 raw
rin 2202848 RES CRLM 47 K 5% 174w AX R243 3220005 RES CFILM 10 OHM 5% 1 /4W
R182 J220315 RESCMILM 100 K 5% 174w AX R244 3220290 RESCFIMBOK 8% 1/aW AX
N8 220040 RES C FILM 120 OMM %AW AX k245 3220080 RES CFUM 82 O\ S%1/4W AX
Rlsa4 3220110 RES C FLM 470 OHM SX1MaW  AX R244 3220190 RESC.FILM 22 Kk 5% 1/8W AX
R85 3220240 RESCFIM 12K &% 1JaW AX R2a7 J220045 RES C.FALM 48 O SR1/AW AX
184 3220235 RESCHM 10K 5% 1/4W AX R248 J220045  RES CFLM 88 OHM 5%1/4W Ax
RIA? J220315 RES C FILM 100 K 5% /AW AX R249 NO PART
RIS 3220260 RES CALM 22 K 5% 1/4W AX R250 3220055 RES C FiLM 100 OHM 5% 1/4W AX
R189 3220055 RES C.FM 100 OHM SR1/AW Ax ras) 3220048 REECFILM 10K 5% 1/aw Ax
R19D J220260 RESCHIM 22K 5% 1/4W AX 252 3220215 RESCFIM 56K 5% 124W  AX
RIS 3220315 RESCFUM 100K 5% )/4W AX 25y 322010 RESCHLM 18K &% 174 AX
192 J220238 RESCFIM 10K 5% 1AW AX R254 3220140 RES C FILM 680 OHM S5%174W AX
R193 3220240 RESCFILM 12 K 5% 1/4W AX R255 32200856 RES © FILM 270 OMM 6% 174W  AX
R104 3220110 RES C FiLM 470 Ok 518N AX R254 3220088 RES C.FiIlM 100 OHM 5%1/4W Ax
R19S 3220000 RES C.ALM 330 OrM 5% ) /aw AX  R267 3220220 RESCFHIM OB K 5% 1/a4W AX
Riva 3220055 RES CFALM 100 OHM /AW AX R288 3220235 RESC.FILM 10K 5% /4w AX
w197 J220215 RESCFUM 5.6 K 5% 1/4W AX R259 3220075 RES C FILM 220 OHM 5%1/4W Ax
R198 A220085 RES C FILM 270 OMM EW1/avw AX 260 J220235 RESC FLM 10K 5% 1AW AX
R169 3220245 RESCFIM 15K 5% 1/4W AX R26) 3220190 RESCFILM22K 5% 1/4W AX
R200 3220055 RES C FILM 100 OHM 5%1/4W AX R262 3220220 RESCFIM A K 5% 1AW AX
R201 2220088 [ES CHM 100 OHM 5%1/4W AX R2¢3 3220235 RES C.FitM 10K 5% 1/aW AN
R202 3220315 RES C.ALM 100 K 5% 174w AX R264 J220086 RES CFILM 100 OMM a%1/aW  AX
R203 J2201)10 RES CFILM 470 OHM ONIaW AX 265 3220195 RESCRMZ2 7K &% 1/4W  AX
R202 3220055 =S C.FLM 100 OHM S5 /aw AX  R244 3220160 RES CFILM 10K 8% 1/4W AX
R20% I720065 RES C FILM 100 QMM 5N14W AX R267 3220075 RES C FILM 220 OHM SR1/4W  AX
204 3220235 RESCHAM 10K 5% 1/4W AX R268 220140 RES C FILM 480 OMM 5% 174w AX
207 3220205 RESCFIM 39K &% 1/aw AX R249 J220055 RES CFILM 100 OMM 5%1/8W AX
2208 3220245 RESCFHLM 15 K 5% 1/4W AX k270 3220045 RES C LM 48 MM 5%1/4W AX
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PART PART

REFERENCE  NUMBER DESCRIMTION REFERENCE  NUMNER DESCRIPTION

v2?) 1220160 RESCFILM | OK 5% 1/4W AX La INA0021 IC 7aHC 02

k272 3220210 RESCFILMATK 5% 1/4W AX us J0L0019  IC 74HC1a8

R273 220056  RESC.FAM 100 0HM 5% 1 /4W AX b 0006 IC 74HCZ73

R274 3220236 RESCFIM 10K &% 1/4W AX U7 3040006  IC 74HC273

R275 3220160  RESCFLM22K 5% 1/4W AX us 3040006 IC 74HCZ73

R276 J220088  RESCFIM 100 0OMM %1 /4W AX (1 JO420246  IC TCES2IAP

R277 3220055 RESCFHIM 100 OHM 5%1/4W AX U0 3040035 IC 7AHCI0

RZ7H J220236 RESC.FALM 10K &% 1/aW AX un 4671649 ICZ2CB1201P (RAB Ferrsecrs V 1 1
R279 32200085  RESCFIM 100 5% 1/4W AX Uiz 3042038 IC LC3AT56AL SRAM

280 3220055  RESCFILM 100 OHM S%1/aW  AX uig 3040004 IC 7AMC273

R281 3220085 RESCFILM270CHM 5%1/4W AX Ui 341166 1IC IMBAZ708A PLL

R282 3220210 RESCHRIMATK 5% 174w AX Uis A0 1ICTAHC 14

[FEN 3220075  RESC FRAM 220 OHM 5%1 /AW AX Ul 3045003  ICDBL.BAL MIXER NE&12

R28a2 3220210 RESCFIMATK 5% 174w AX Uiz J0a2135 ICUPDIE2IACW

R28% J220075  RESC FILM 220 OHM 5% 1 1AW AX vlg 3040014 I 74HCA2

286 3220116  RESCHAMSTINONMSRIawW AX Jie JOS0025  IC 74HC237

287 1220078 RES C FILM 220 OMM %1 [AW  AX U20 020009 IC TAHCS7 3

288 3220180 RESCFILM 18K &% 1/4W AX U217 040006 IC 74HC273

R289 ZXB0  RESTFILM 18K 6% 1/4W AX u22 Jo40005 IC 7aHC244

R2%¥0 JZX)160 RESCFIM I 0K &% 14w AX 23 3045003 IC DELBALMKXER NEOTZ

291 220160 RESTFIM 10K 6% 1/8W AX 24 3043060 I MAX2I2RS232 2RCV ZXMIT
R292 J220055  RESCFILM 100 O 5% 1/aW AX 25 3040004 K LM3sa

R293 JA20150 RESCFUMIAK 5% 1/4W AX U246 045003 IC DBLBAL MIXER NE&TZ

2294 220040 RESC FLM &80 OHM S%.17aW  AX 27 3048007 ICMBAs7 1710

R295 3220060 RESCFAM 10K 5% 1AW AX 28 3345007 IC VBAG7 1/10

R29& J220180  RESCFULM L BAX 8% 1AW AX uxe 040097 IC LFIS3N

R297 3220015  RESCHLM 22 OHM 5%1/dW  AX 30 3041167 IC 145157 PLL

R298 J220235 RESCFILM 10K 5% 1/aw  AX U3 a114? 1C 145157 PLL

299 3220210  RESCHLMATZK 5% /AW AX u32 3040097 IC LF353N

R3O0 3270070  RESCFM 100 OMM BN /aW AX 1133 1045002 1C DALBALMIXER NE&12

R301 3220180 RESCFIUM 1LAK 5% ljaw AX Uda 3045003 1C CBLBALMIXER MES1Z2

R0 1220018 RESC.FLM 22 OHM %140 AX U3s ADAS007 1€ MBaS&T 110

R303 1220076 RESC FILM 220 OMM 5.1 /aW  AX KT 304 1064 IC 74F 163

R3304 3220015 RESCHM 220HM5%1/18W AX (AR} 3041063 IC 74F84

[e304 3220016 RESCHIM 220RM %1 /4w AX L3y 3040006 o 7AHC273

R30& 3220145 ESCHAMB20OMH 5% 1/4W AX u1oa A0as01 6 IC UP SUPVR CXT DS-1231-20
RIO7 J220016 RESCFILM 22 OHM 5% 1/4W AX Yl 3120285 XTAL 38 748 KHZ SEIKO

R308 3220005 RESCFILM 100HM 5% 1/4W AX Y2 3120004 RESONATOR CERAMIC 120MM2
R3O9 3220110 RESCFILM 470 OHM 5% 1740 AX A J120288  XIAL 22 L25MHZ 10PPM SER 300HM
R3O 3220140  [RESC FILM 680 OHM &1 AW AX Y4 3120292  XTAL350MHZ 5FFM SER 50 OHM
RN 3260831 WES CHIP 1% OHM 5% (DB05) 5¢ C J020090 DICOE INAT4H AX

R312 3220200 RESCFIM3IJK 5% 174w AX CR2 3020090 DICOE INd145 AX

2313 3200828  RESCTHIP 4.7 OHM 5% (D80S) 58 CRl JoZ00P0 DIODE INAT4R AX

R34 3250831 RES CHIF 10K OHM 5% (D805) 5 CR4 J02Z0090  DMODE IN4148 AX

[315 3250828  RESCHIP 4.7K OHM 5% (D805) &5 CRé 020088 DIODE INAODO & 8BV 5% 25W Al
314 J250022 RES CHIP 2.2 OHM 5% (DA05) 5F CR? 3020297 DIODE ISS135 T&R AX

317 3250819  RESCHIP 1.0K QM 5% (0805) SF CRE 3020297 DIODE 55135 T&R AN

Rie J2850019  RESCHIP 1.0K QMM 8'% (0805) Si CR9 H20297 DIODEISS1AS TAR AX

R 3250819  RESCHIP 10K OHM 5% 00805) SF CRI0 320297 DICOEISS135 T&R AX
320 A251166  RES CHIP 8,26K 1% (0805 51 CR12 J020090 DICOE INd 148 AX

R321 3252005 RESCHIP 3.83K 1'% (0805) SF CRI13 Jozan | VARACIOR IF1310

R322 S250831 FES CHIP 10K OHM 5% (DB0D5) 5F CRa a02471 | VARACTOR 1310

R323 200819  RES CHIP 1. .0K CHM 5% (080%) SF CRIS 024711 VARACICR N3 10

R324 3250828  RES CHIP 4,7 OHM 5% (D805) &F CR% 3024711 VARACTOR M310

RA24 2200828 RES CHIP 4 7€ OHM % (0R0S) 5F CRIV 30200600  DIORE Tnd1aa AX

R32¢ 3250851 RES CHIP 220K OHM 5% (D305) SF CR18 3020401 DIODE 1S897-2.ND4973-7E  AX
R327 J250851 RES CHIP 220K O 2% (O808) & CRI® 220401 DICDE ISS97-2.N0D4973-7E  Ax
R3Z4 3250610  RESCHIP 1 0K OHM 5% (0805) SF CR20 3020050 DIODE INA148 AX

R32P J250819  RESCHIP 1,0K O19M 6% (08086) SF oR22 020110 DIODE INA7IAA L6V 8% W  AX
RAS0 3250822  RESCHIP 2.2K OMM. 5%, (0805) SF CR23 3020110 DIODE INA734A 56V 5% 1W  AX
R0 3220235  [ESC, ALM 10K, 5%, 1/4W AX Cha4 JO20110 DICDE INAZDAA B4V 5% |W  AX
RO 3220235  RESC. FILM 10K, 5% |/4W AX CR25 J020110 DIODE INA732A B4V 5% |W  AX

CR28 3024701 VARACTOR 15220608

. =
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PART

REFERENCE  NUMBDER DESCRIPTION
CR» 3024701 VARACTOR 15v184

CR30 3020278 OICOE Mv209/15v101

Cr 3024701 VARACTOR 15vI53

CR12 3024701 VARACTOR 18V153

CRIA 2020000 DIODE |N4 14 AX
CRM 3020090 DICOE IN414R AX
CR35 3020000 DIODE INd1an AX
CR 3020401 SICOE 155972804674 /£ AX
CR3? J02040) RODE 15597.2 NDA973.7E  Ax
L PR J02040 DIODE 18697-2-NDA973-7F  Ax
CR39 020403 DIODE 1655972 NDA973-7F  AX
Chan AgRoam OI00Ds 15507.2-NDAQ73-.7E  Ax
40 302601 DIODE CHP. BATAM, 5DT23 SF
CR4z 3020000 CRODE INd 148 AX
CR& 30246071 ) DIODE CHP, BATES, SOT2)3 5F
Shda Jn2e0 ) ODE CHIP, BAISA. 801122 &
CR45 2026011 DIODE CHP_ BATSS, SD723 SF
CR0) 3020090 DICDE INg 1A AX

JPI 372628 JUMPER 2 QIR SHNT AMP 8815454
Vil a0 IC 78LOSACP RD

Vi J04003 | IC TBLOS-ACP RO

Vi 3040031 IC 78LO5.ACP RD

BATI 3000024 HATTERY CR2032-1MHF |

Y2 123545 XTAL 1200600842 50 PO, 200

MECHANICAL PARTS

PART
QUANTITY NUMBER DESCRIPTION
27154608 COAX 178 anvzaa
27218410 COAX 178 6.0 17212

2715643 COAX |78 D3/ 14X 1axa e

27 156%) COAX 1185 TRV YRV LT
31008464 80 REA SYNTH 1294

3282124 SOCKETIC 88 <801

3491131 WNSUL HC18/V XTAL GLS/TER,

2 I7 10045 CABLE COAXRG 1 a8 US04
agat0as SHIELD/FILIER SYN- 12901293
4560258 SHLDTIG MIX WAL RE-1200.12903
AB60259  SHLDDIGAMIXIOP COV-1200- 1262
4560260 SHIDDIGAAX BOT.COV 12901293
45460261 SHLD 70 MHZ WALL R8-1290.1293

| 4560262 SHLD 70 MHZ 80T COV- 1260, 1 299

| A500243 LD J0MHZ TOP COV. 1200.1293

| 2560264 SHD LOOPH I TOP COV 8- 12901203
A560245 SHLDLLOCMI rOPCOV. 1200 1293

N —Y

Fs 4560266  SHIDLOGR:) WALL R8-1290-1293

2 A560247 SHLD LOOP#Z2+43 WAL RB1290.1293
2560268 SHLDLOOP #1 BOT COV-1290.1293
4560249 SHDLOCP#Z80T1.COV 1290-1203

45860220 SHLDLOOP 33 BOT.COV. 12901203
4560271 SHIDREF C5C ROT COV. 12901293
d540272 SHLD REF OSC WALL RS- 1290.12¢3
4560273  sHIDREF OSCTOP COV-1290-1203
AG60274  SD 41 MMZ 8. 12901293

i
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DIGITAL SECTION - THEORY OF OPERATION

1. Microprocessor and Memaory
2 Rodio Controls
3. Ffrom! and Rear Panal 1/0 Theary of Operation

| Microprocessor and Memory

Ihe recealver is controlad by a UPDE213 microconirolt
J17, exacuting soffwarestored n 0270512 64X E2ROM, U
The systam I8 crivan by @ 12 MMz oscllator  Nonvolatie
memary [t stored In the baotary bocked-up |[CI256AL
SHAM, U112, which retains memory chonnels, cument ingo
sanings, 81, even with loss of power. A redltime clockchip.
U9 pravides the time tor the clack and timer functiora. o wi
conftinue 1o keap tima foropproximately 30 minules with loss
of power due to holding capociar C78 which provicas
supewy valtage o the chip i the attance of nput powe!

At pawer an, the onlie systerm sroset by the RESE lIne puaing
head low momentaedly  This s generated by U100, a uP
Huporveory clrauits 1C. The leng!h of 1he 1eset pulse i sol by
circutry mtamal to U100, At powe! down, U100 oo gener
ctas alow voltoge rmset signal. The reset signal is preceded
by an Intetugt signal (NMI), gens:ated by U100, which
aliows the conhrolsrtosove the curent rodio settingsfo U112
ana penam howsekaaping funclions 1o pammit an ardarly
RoWS! UD when powoer it restored

Jolwore exacunon @ sucn thar gl IUNCToNs Ore penomed
once avory 25 maec. The sequence Includes rmodng the
s&ypaa/wheal Inputs, sething the rodio control linss, ssttng
ol frequency synihesizern, and upaating the dispioy

Circuit Description contd. 47

2. Radio Cantrols

The tveo requency tynthedzan are o serviced via the
same senglport ot U117, pins3ond 4. A 3108 irs decoger
lleh IC. U9, provicos ihe chip select fof each of the e
syntheszen. Data & latched Info the approprate synthe

lzer to update Inor information every 25 mec. The remain

Ing radio controls are provided by The latchad cutputs from
Ué, U7, and U8, U 19 aso provides chip selecistor e Mastar
and Slave controlbar ICs for the disploy information, as well
o8 the chip slect for the ootional VHF converar module

Thes B output ires of U2 drive a diglitaHo-analog convartar
(DAC) The outputs dnve oinary weighted 1osistors which
connect al g common sumrming junction af U246 fo provide
the refecance volfage far tha passband filter tuning, This
valtoge s foctory callbated 1or eoch made of oparalion
(AM. FM, &1 ) ang stoted In the bottary bocked-up SRAM

U2

it the optiona Ve converter module s irstolied. Ine pres
ance of 5§ VD at conpactor 710, pin 4, will be asrecred by
auPreadolpin 170fU22 theracelver tset to oflequaency
In iy Banag, tha convener will be senviced In Ihe normal
aperatng bopof mesoftware, Sendlastawilbesant totne
convearel wing the sarkl clock and datd lines frarm U117
Ihasa |Ines are gataa 1o the conveartsr by ha chip eoct
provided by U119, pin 12







J. Front & Rear Panel 170 Theory of Operabon

The thres front panel keypadas am part of O key matis whnich
s scanned by 1he controller evary 25 meec Rows ore
scanned Juing U1 and column autputy are read from U232
Each key generated a unigque row/column combiantion
whilch Is then wod and scted on by [he contollor soliware
The Powser On/Off kay ik nat part of tha scannad matnx and
hread avery 25 maec Al kays are gebounced inoftwoe

The encoder wheel Interfoce provides two aoutput wave
forms which are square wavas 90 dagress out of phoie
When the whest it tumed, the encoder B lina clocks o logic
NIgh nto the cutput of U3, which causes on interrupt et U117,
pn 41 When tha controller services the intarupt, it counts
he High to Law to High fransitions af pin 41 and tests inputs
at pin 52 1o getermine In which direction the wheel s being
Iumed. The leguency can ihen be upaaled occordingly

Ihedimmioykad-bockplone LCD, cantrolod by twoNEC 7225
arivars, U1 acts asthe Maoster drivet and U2 acts cs the Save
arivaer. The arives ame senally loadec wsingpinsdand 7 ot the
microprocesser, Ul 7. located on the Synthosizorind boord
fTogethar, the civers contain the octual dissiay memory
Ihe 124 display segrmeants ore parihoned Inlo threes groups,
and the daoto fro eocch group s updaoiad once every
JHrmsoc. Controller U1 7 setsthe LED packlign! for the cdaplay
by programming L 1o control the current through tha LEDs,
Ud and assocaled components, ncliuding Q1, 04, Q6. Q6
Q7, @8, CR&L and L3 form @n average curent controliod
wetching reguatr That provides o programmable con
yon! curren! sowce supply for thae bocklignl LEDs. The
switching reguiator s o Buck-modae type. With transistar Qé
turned an, a 5 VOO refarence voltQge 4 astaoisned of pin
14 of Ud Tiongister stage @4 ond associoted componeants
dolamine e swiching owcaation lreguency, Whan ope!-
atng, a 2.5 VOC reterance voltoge 4 pretent ot pin Saf U4
framsistor Q8 h o driver for Q | which pravices (he switching
cutran! through tha buck Inductor, LY. CR6L 1 o caich
dode Curnen! rom L3 flows through the LEDs and mturms
tnrough resizlans 7 ona R16 1o grouna  ranestor stoge G5
oods additiont esstance 0 pardliel wih 7 aond B4 to
compeniote for the additional currant drawn when e 5
Meter bockighting diodes, CR1 through CRe, are tumed on
Dy ranssior sloges Q2 ana Gl A ralatively constant bock-
lighting of 1he display is thersby maintainad betw=an the
recoivar an of off tlates. The resultant DC vortage and ihe
InsTanTaneous ey vallage are summed ond sensed of pin
S af Ui to produce an appropnale pulse width af pn 10 of
Ud, thoeraby regulating the output cutrent through LY ond
the LEDs

Circuit Description cont,d. 51

RS2A2 cammunications are handgea thiough U224, on
R3232 trensceiver, which pravides oll bit fiming ond
fommattng for RS232C, 9600 boud, half Duplex, | start
bt B aota, 1 stop bit, no parity Dara, ASCI encoding
Pin56 0t U17 provides a 0-6 VDC carler delect signalto
pin | of connecior JSforuse in scanning from a tasmnal
or PC
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MECHANICAL PARTS

FRONT PANEL BOARD ASSEMBLY, P/N: 2070706

PART PART

REZERENCE  NUMBER DESCRIPTION SUANTITY NUMBER DESCRIFPNION
cl J66165 CAP CHIP 560PF NPO (088 5F | JHIGS DSALY LCDREAMSER

C2 N&7ST7T CAPCHIPO | UFYSV (DB S5 | A0S BOFRLPAN DEPLY REA/REE
3 347577  CAPCHIPO. | UF Y5V (DB0S) SF [ 0N ZEBRA STRIP O IX 122X 15 2x2
4 3167677 CAPCHIPO 1 UF Y5V (D805 SF 2 372616 LCOHOIDERMOLDED) REATRAE
(i} NOTUED | M22210  LENS (DR FUSER) LCD A/ ras
Ch 31467577 CAPCHIPDR ) UFYBV (DB SF | 3522501 CORE SET F/NOD-41408-16
c7 J180047 CAPHEC 470Q251 EBR {16 mmM) | 2504 BOBOIN P/NPCREIADEZ)
ca B4l CAPELEC 47014 | 352506 MI'G.OLAMPEMNOOC Las
() B2 CAPFILM 0022 @ 50V 5% RED | BrAEE  WASHER PINWILAE-15
cCl0 3166105 CAPCHIP 01 UF X7R (0805) SF

[ 2ES1e POILCORE ASSY SW.SUP ESMD

14 S520571 CHOKE ASY SFBIST 150UH AX

1 3280600 CONNFP.C. JST#T148-50-1

! AN0A25  IRANS F2PUS)

Q2 30G0121 TRANS 284402 RD

(k| 015 IRANS CHP AMMBTID0 LINISF

(<7 33015 IRANS CHP sMMBT3IP0A LINEF

Qf 0I5 TRANS CHP AMMBTID0L LTIST

Qs 0015 IRANS CHP mIMBTIR0A LIISF

a7 0TS TRANS CHE SMMBTIN0A LTISF

Qf ABA0NE  TRANS CHP IMBTIV0L LT1SF

R 2250831 RES CHIP 10K OV 5% (08063 §F

ADS0EAS  RES CHIP 100K OHM 5% (080%) &

R3 3250831 RES CHIP 10K OHM 5% (D305) SF

R4 25003 RES CHIP 1O OHM 5% (0505 S

) 3350633 RESCHIP 18K OMM 5%  (DB05) 5F

RS 50017 RESCHIPAZ0 OHM 5% (0805 S

R? A0  RESCFILM I3 OHM 5% 1AW AX

RA A25083s RESCHIP Y 2K QMM 5% (0805 5

R 250835  RESCHIP 1.2K OMM 5% (080%) S5

R0 250834 RES CHIP 1.2 OHM 5% (0805 5

L 250808 RES CHIP &4, 7K QMM 5% (0805) 5

12 A RESCHIP 100K OWM 5% 0805) &

R 425052 RESCHIP 47% OHM 5% (D805) 5F

na 250878  RES CHIP 4,7 OHM 5% (0805) 55

s A220013 RESCOOMP 2.7 OMM 10| /W AX

Rl6 32200X)  RESCTFIM 39 OHM 5% Jaw AX

Rz A250M06  [RES CHIP 4, 7 OHM 5% (Q005)

R1B AoS0828 RES CHIP 4.7 OHM 5% (0805) §7

no 259089  RESC 12K OHM 5% (DAOS) 5

R20 JZE0R0H  [RES CHIP 4, /K OHM 5% (0805) S¢

R2 AZS083  RES CHIP 5,48 QWM 5%, (0805) 5

22 3250608 [RES CHIP 4, 7% OHM 5% (0805) 55

R23 3250828  [RES CHIP 4,7 OHM 5% (0805) 57

24 50849 [RESC 12 OMM &% 0005 4

F25 306268  RES CHIP 4,7 QM 5% (0805) SF

26 JH0019  [RES CHIP 10K OHM 5% (00085)

R27 25083 RES CHIP 10K OHM 5% (0805) 57

s JM0EE | C UPDT7225

U2 OIS 1T UPDT7225

(PR U7 ICCHIPTOTAMCIAAIN S

Lid 042019 | COMPLCISAD 568

CR1 M7 LGTGRNLITE-ON ALTLAZ31-001

Ches M720MG LGIHGRN LITE.ON MLILAZ.000

CRaY XeAI0 DODECHPBASIASF

CRé&A ACN74  DODE ZENER INS819 Ax

CRé&E AeAI8 DODECHIP L54148 SF
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| POWER SUPPLY VOLTAGE CHECKS AND
SETTING CLOCK/TIMER

A. Power Supply Valloge Chech

1. With AC power disconnected, mecsure battery voltoge
af connecior P15 Itshouwd be 3 Voirs + 10%

2, Wiin the recelvel connected o AC power and lumed an,
maqsure e Tolowing voltope busies ot 108 VAC aond
132 VAC Line Inpul with the war panel AC Une Solecior
switch set for the 108-102 VAC ronge.

5ot the rear panel AC Lne Selctor switch ta the 218 VAC
264 VAC 1onge ond check tha following vanage busses al
216 VAC and 284 VAC Ling input

Switcheg unreguared = 11,7 16.3 max
10 volia « QOmin 108 mox
Svolts = 475 min §25mox

B, Microprocessor Clock Frequency Check

I Moasure the ciock frequency at pin 15 (TPE9) of e
microprocessar (U17) uling o counter with o high impod:
ance probe

4 The frequency thaua meoeciure 12,00 Mz = 76 ki
C. Setting Osclliator tar Clock/Timer

I. Jumper together pins | and 2 of test connector P3, and
conNnec! O recrocal caunter 10 this jJurmper

2. Adjust trimmer C71 for a counter reading of
1600008 Hz = 00001 Hz

3. Remove the thording Jurmper an tes! termina: of P3
nstalled In stop |

4. Asanaifemate mathod. nosely counlo o countarto the
2,768 kM2 clock oscllater wath on Inducive trobe and
odjust C71 for 32.766 163 Hz = (2 2

Il. SYNTHESIZER AND PBT ALIGNMENT AND TEST
A. 35 MHz Refetence Qsclliator

Attach an accurate counter to pin | of U35 (1P20) on e
syntheszer boord ond odjust coll 156 for @ frequency of
3500000 MHz = 10 Mz with the teceve: warmed up for af
Iwast 2 hours. orset o 3500017 Mz = 10 Hz withunit gt inom
rampeature

< Leng on occumate oscliscape, measure the level of pin
1 of U35 with tha counrar load removed. It shoule meaire
af leost | volt FTP. wih 1.5 valts PTP being typical and 2 voits
TR mcximum,

3, Laing the osclioscopa. macsuio the level at VHF Reter
ence connactor Ja. Again, 1 should maasura af lecst | von
FTR, with | Svotts PTP baing typicol ond 2 volts PTR maximum

4. Using the counter, macsure e frequency of J4, The
Hequency should be 3.5 Mz 2 10 Hz with the recaiver not,
or 3.500017 Mz £ 10 Hz of room temperature.

& Wiing the ouciicscapa, measute the level of the 70 MMz
Hgnol af pin & of LA (TR 10). Acjust 1he yollow cod LES for
maximum level The level must be greater than 250 my PIP
and s typicaty 300 mV PTP. The lever should not exceea
350 mv

6. Laing on osclioicape or RF vollmaeter, measure the lave!
at pin @ of U4 (MB B7084) (TP34). It should be 1.4 valt P12
(0,495 V RMS) rirsmum and should not axceed 2 vains PIP
(.707 V IMS)

B. PRT Adjustments

|. Sslect "AGC Fait”. Ground the certer pin of the “Factory
Test” connecior PS, This allows the Main Tuning cortrol o
odjutt the PBT tuning valtoge.

2 Preset thae tant ponel PET contior 1o the 1200 o elock
poaition

3 Prass the VED AJB button.

& Atroch a high impedance voltmater to the PET tuning
vottoge ne (pn 1 of LI2S) (P105)

S Atroch an accwote counter to the 2nd LO output jock
(J8) ong. usng the Main Tuning contral, adjust the Pal
voitogemSvolts 20 | volt. Then aagjust ma 22,525 MHz PET
oclialor col (L32) 1or o counter requency of 46 08 M =
100 He

0, Uning an oicuoicone. measure 1he level of the 45 D5 Mz
signal at the junction of T356 ond CTI55 (TPES). Adljust 3
vicle! cols LAY, LA0, ond LSO for mavrmum level Approx
maotedy 1 volt PFTi* £ 10% should be seen hema affer inese col
ore uhed

7. Measume thae i voroge at the 2nd LO outpu! jack (J8)
and adjust L39, 142 end L1 for maximum ieval Attar those
colly are funed. typical valtoge swing on the oscllioscope
would ba

2D 28V FTP# .8 s looded wiltt 53 Ohrmn,

Minimurn level s 1412V PTP with I8 looded with %)

anms.
I powar s moasurod at b

lyplcal +10 10 +13 d8m (into 0 Ohmy)

Minimem « 7 ¢ (into 80 Ohrme)
M lovel axceods +4 dBm, Tum LS| clockwise untli the level
drops to +8 dBm

8, The folowing sechion assumes Mhat tne 50 ke fitters have
Doon tuned as per section IV, A, 50 kNz IF Filter Tune Up.
Stors the PBI offsats for each mode by usng the following
procodure

(a) Attach o signal genarator 1o he Antenna | terminal of
alevel of - 73 giim and on the same frequency ta which the
receivar h luned = Ihe offset shown In Me 1eble n step (e),
(The raceiver frocuency may be any freguancy within it
uning range.)

(b) Select 500 mz vancwigth, ond Fos AGC,

(€) For each made and genarator frequancy shown In the
tobla in stap (e), 101ate the main funing whes o1  peak
Indication an the SMaetas

(d) Onca peaked, omss Ihe "V b M” button o store.
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(@) Steps (a) through (d) must be petamed foreoch mode
ndicated In the following table

MQDE GENERATOR FREQUENCY
AM REB FREQUENCY

usp ROB FREQUENCY + 1.4 kHz
LS8 REB FREQUENCY - 14 krz
() BB FREQLIENCY + 0.8 &Mz
RTTY RE8 FREQUENCY + 2.2 kHz

. Afrar having completed me acove staps, 1he Jumpsr on
the “Factory Test” connector shouid be removed. This wil
retumn the man iuning wheel to the funchon af changing
the receiver requency os opposed to the PRT frequancy

C. Loop 3 Adjustments

1, Use tha front ponal controls to set thwe frequency of rne unit
to 7.50000 Mz in the CW mode

2. Adjust the ioop 3 VCO coil (L36) fer 0 tunng vofiage of
BVDC = 0.1 VOC ar measured af the jJunction of 22K ohm
resistor R186 ond 15¢ onm rasstor R208 (TP24). Ensura that
the VEO sunning &t 130,200 MHz £ 100Hz by meaiunng wit
o counfet gt pin | af U33.

3. Sertna frequency 1o 749999 Mz n CW mode and ensure
that the VCO frequancy s mecsured at pin 1 of U27 (TP12)
I8 130.002 MHz + 100z and the luning votoge s greatel thar
4.0 VDC and kess 1han 5,0 VRC

4, Attochascopeand countestopn | of mxariC U34 (TPSD)
through @ nigh iImpedance probe and odust the three
vellow colls (L24, 129, ond L30) 10 produce peck output af
63.6 MMz, The lave! aftor pecking should be opproximately
100 MV PIP = 10% ot TP&O ot 1 5 V PIP =10% of pin 8 of U31
(T931) (63 5 MHz will be present at TPEOD any)

D. Loop 2 Adjustments

| Serme trequency 10 7.49999 MHz in CW mode ond ad)just
the loop 2 escliator call (LA7) Tor a VEO tuning volloge of
& VDC = 0 1 VOC as measurad af 1he junction af 22K Ohm
otistor R190 ang 3.94 ohm resitar R213 (7740)

2. Venty tnat the ascilator fraquency |s 8099990 Mz +
100Hz, maasured with a countar ana a high Impedance
prove ot pin! of prescalar chip U28 (TP4B)

3. Sat tha trecuency to 7.50000 MHz In the CW mode and
sraule that the VCO lequency s 60 Mz = 100 He and the
nuning voltage i greater than 3.0 VOC and jess Than
60VDC

4. Moeaiure the 3.49 MHz signal level at pin 8 of U31 (TPA1)
and repeck tha three yeliow colis (124, 129, and L30) fof
maximum level Approxmataly S00 mY OTR (2 10%) should
pe onservaa at 1his point,

5 Pra-tune VOO-1 coll (L7), A Stumsdown romtlush with fap
of shisld can Set frequency to 749999 MEz In the CW
mode

6. Macuuie the 1 1,4 MH2level af pin ) of U 14 (TP34) ueng an
oscilloscope with ¢ high impedance probe ond odjust the
hroe viokt com L19, 122, and L23 for moximum wvel
Approxmately 1.5 volts FTP (= 10%) shoula be saen at this
pont,

E. Loop | Adjustments

1. Tune radio to 7.49999 Mz (VCO ot 52,49999 MHz) and
adjust the low band (VCO- 1) VEO col (L7) so that tha tuning
voltoge is 8,05 £ 0.05 VOC ot meairea af the junction of
2.2¢ ohm tesstor R100 ang 1K Ohm resistor REE (TP16)
Moosure the VCO frequency ot |, Tne frequency shouldbe
52 49999 MMz

2 Tune the radio 1o 0 10000 MHz (VCO at 45, 10000 MHz) ond
snsute thot the tuning vaftage s greater than 2.7 VDC

3, Tun® the radio 1o 1499999 Mriz (VCO at §9 99999 MHz)
and od|ut the low-mid bond (VCO-2) VCO coil (L8)so thal
the tuning voltoge is B 0% VDC = 005 VOC as measured al
the junction of 2.2K Onhm resistor 111 ond 1K Onhm resstor
R (TP37)

A, Tune the racio 1o 7,50000 Mz (VCO af 52 50000 M+z) and
ensure that the tuning voltoge is greatar than 2.7 VDC.

& Tuna the 1agio 10 21.99990 MHz (VCO ar 66,99999 MHz)
ond adiust the hi-mid band (VCO-3) VCO coll (L9) so that
the uning voltage & 8.08 VOC = 0,05 VOC as meosureda ot
the jurction of 2.2K ohm resitor R111 and 1K Ohm resstor
KOO (TPA7)

6. Tune the radio to 1500000 Mk (VCO at 60 00000 MH2)
and ansure thot the tuning valtoge s greater than 2.7 VDT

7. Tune the rodio to 30.00000 MHz (VCO at 756,00000 MH2)
and odjust the high band (VCC-4) VCO col (L10) 50 that Ihe
1uning voltage Is 8.0 VOC = 0.05 VDC os measurea at ine
junction of 2.2K ohm rasitor R111 and 1K ohm reslsior R
(P3N

L Tume the adio 1o 2200000 MH: (VEO at 6700000 MHZ)
ana ensure that the luning voitoge s graater thon 3.0 VDC

9 Measurs the VCO output level at J) 1or each fraguency
isted bolow, Output lavel should be 10 d&iim = 3 d8

010000 Mz
7 49999 Mr¢
7.50000 MHz
14 99999 MMz
15.00000 Mz
21.99990 M2
22.00000 MHz
30.00000 MH2
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F. 80 kMz BFO Checks

L With the recalver in the CW, 538 of RITY rmoded, meaudie
he eutpul of the 50 kHz jock J7 usng an asclllosceoe

2 Tnalevel ot this point shaulo be oppraximately | SvallsPT2
(2 10%) and the frequency thould be as shown on he
reliowing table = 0.2 ke

MODE FREQIUENCY

usa a8 .6 Mrae
LSB 514 MHz
Ccw 19 2 Mrg
any 47.8 M2

3 Coserve that the output of s jock drops 10 ze0 on the
AM and AV modes

l1l. FRONT END BOARD ALIGNMENT AND TEST
A. Check of Front End Bandpass Fillers

I Colorote g spectrum analyzer ond tracking osailigrorwith
a Mmrough connection, Set the hacking oscliotor level fo
30 dBm ond adjust the top of the screen fo -20 dBm,
fweaping from O 1o 110 MMz, As an giternate method. o
tgnol generator and RF voltmeter con be used, usng the
ame lavel as mentioned abova

2 Connect the tracking oscillator (or signol generator)
outpul to e *ANT 1 Jock (J85). and sslect ANT | trom the
recovears front ponei control:

3. Connect tha spectrum analyzer (orF vatrmetern 1o #4so
Ihat tho mexet Input b disconneclod

4. Salect eoch of the 9 front end banapass filters by funing
he receiver to the trequency listad on the following chart
Flter iople should not excaed 2 dB and the minimum ond
madmumfraquenclasfareachfilfershoudbe 3 5o+ 54
pelaw the through connection reference set up In step 1

BAND EREQUENCY RANGE RCVR FREQ
| 007 -05MK2 3 MHz

2 D6-15MHz2 7 MMz

a 15+-28MHz 20 MKz

4 25-40MHz 35 MHz

5 4075 MHz 7.0 MHz

é 7.5-10.5 MMz 9.0 MMz

7 105150 MHz 12.0 MHz
.} 15.0-22.0 MHz 20.0 MHz

Q 22.0 :30.0 MMz 28 0 M2

8. The skelch thown below glves an opproaximote
represantotion ¢f how each fiter should cppear on the

ipectrum analvzer, Retaence

v A5dB
20db

Figure 1: Approximate Front End Fllter Wavelorm

8. Attenuator Chock

1 Withthe 22-30 MHz bana selecleqa, enanle the Aftenuator
and checkfora 10dB 2 1.5db drop In spectum analyzer ar
RF voltmerers rasponse. Then dsabie the attenuataor.

C. Proampltfier Chack
. Enable the Preomp and check for o 109l = 15
Increqae in spocirum analyzer of RF vollmeler r@sporse
Then disable the oreamp

D, Antenna Switching Checks

| Sedect the "ANT 2, 50 OHMS" antenna jack (&) from the
front panel, connect the tracking oscliiator o Lgnal goner
ator 1o J&, and coserve thof the |evels am the same as in
step A

2 Connect the hacking ascilator or signal generatorto the
"ANT 2, 500 OMMS® antanna jock (J8) using an appropriate
Impedance adaptor, and observe that the lavels oro the
saMme as In step A,

3. Tempolany connect pina | and 4 of P10 (localed on
Syninesizer board) together with a 10K resstor THs foals the
NP Into thinking that a VHF boord isinstoied Sewc! the "VHF
CONV, 80" jack from the trent ponel ana connect the
frocking oscliator or signol ganatator to the VHF CONV
Jock(J2) Thenobserve that the levats are inesame asinstep
A Remove the 10K Ohm rasistor connecting pins 1 gnd 4 of
P10,

E. 45 MHz IF Sechon Alignment And Tesls

1. Prase! R67 (miker baiance) In the contor of Hs ango and
proset R78 (mxer Digs) Iuly counterciockwlse (mnimum
curent). Adjust 13 2 luma down from fNush

2. Calibrate a pectrum anclyzer ond tracking cactator (or
signol ganerator and ¥ vallmeter with 50 ohm rermination)
with a thru connection. Set1 the tracke! level ot
40 alim ond agijus! the 1op of 1he screen reference for
-20 dfim, canlerao on 45 MH2, with the proper diplay os
neaced oy ihe opeatar

3, Connear the racking genarator (ot tignal generaton
outout loJl

4. Connect 1ne spectum anayzer (of RF voitmster) to pin |
of P3which isin the output creult of Q2. The pnconnecting
o the Inpul af me nexl stage thould not be cannecied to
anyining

(@) Ensure that jumpern cannect P2 pins | and 2, and P ping
Zand 3
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5. Tunme rimmer copacitons C85, C72. ana C47 for maxmum
retponse. The response should appear a: shawn in Figure 2
which follows. Note that the keal responte wouls be fiot
rfowever. i, os shown In the skotch, is the mara Ikely
rosponse and i cccoptable within the lImits shawn

12 eHz 43 ke, -tz

v
ldBz05dB
4

45 MH2 = 1 kM2 3 dB Down

Figure 2: 45 MHz Crysial Filter Response

Observe That 1he ultimate ottenuation 3ot lecst 60 62 down
Qs shown In Figure 3. Flgure 4 thows an axample of on
unaccsptably poar ultimate attenuation

6. Advance the [F Gain ta the tully ciogckwise costion and
connect the locking osclllator to P4 pin 1 Nate that the
minimum gain between P4 and P3 E+25dl. Thenotote the
RF Gain control counterclockwise and obiorve thal the
G2 con be reduced a minimum of 40 di. (In othar words,
stoge gain batween P4 and P3 shouid be variable from
opproximately +25dB to <18 dB), Ao check tha! 1he pos-
oond shope ¢oes not change over me AGC range

/. Remove tha test equipment from P4 and ansure Ihat
jumpears am Installed on P4, P2, and Pl 10 a1 to estobiah o
wgnal path from the antenng up 1o P3

1 |
| MARKER 1
45 MMz |
fom [11 |

\5\“\

j-u-d"""_’-

FROSERLY TNED) —

/
el i

CINTIM

A
|

A 00 Mg

AL500 D Wi uiary

Figure 3, Propetly Tuned Fitter

|
_MARKER 1 __| .
A5 MMz / \

‘ WRDSLELY TUNED T
\] Note Fyback i

] ? + Hrmurte Pagiren
fl | Y

e Mrh‘ \ ')' ’lfnr“\—‘
! \ l.’

5000 G M an 20 00 W

Figure 4, Improperly Tuned Filter

<

F. First Mixer Adjustrent

1, Enaura that RG7 s sl in the cantar of i range and that B
I8 fully counterclockwae (minimum curant)

2. Connect asignat genaralos 10 ANT | (U5), The generat
shoula be oapusted to 8500 kHz (the recewver fraquency) at
lovel of -80 dim and modulatod X% with a 1 kHz ton
Moke surs ANT | s selecied from the recenver's front pary
controh

Nore: Prs2ond 3 of Pl andplins ) ang 2 0 P2, and Pimu
De Jumpared (o complete the signal path and obfain aud
oulput,

J Canmnect a SINAD meatar o he oudio output
4. Tune Mo recoivor 10 800 ke AM modes.,
5. Adjusl R7 Tor best BINAD

6. Adjust 778 for a reading of 0.22 V = D006 as meosure
across R79 (22 Ghms). Then dizconnect the generatar an
anayzor

G, Imoge Rejoc! Mixer Section Alignmeni And Tests

1. Caoliorare a specTum andlyzer and a signol genararor
aslablahing a thru connecation between the genaiator ant
the analyzer Sat the generator level 1o -20 oim ond adjus
lop of the screen refarence for <20 dBm, Accurataly tet the
frequency of the signal generator to 45 M-z

2. Comnec! he signal ganerator 1o P3, The stoges proceed
Ing P3 shoud be dsconnectad,

3, Connect the spectrum analyzer input 1o 50 kHr outpu
Jack J4. and make sute that 4508 Mide signal s beling
supplied to 2nd LO IN jock J3 ot o Isvel of approximate)
«10 aBim

4 Locgle tha 50 k2 oulpul respomie on fhe spectrun
analyzer, end une capociton C 104 and C 104 tar maxmure
rssponie
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5 Switch e dgnal ganerator frequency 10 45| MHz and
retune C104 and C106 for minimum

6 Repeat staps 4 ana 5 far maxirmum rejection ar 45 | Mg
npul ond maximum outout at 45,0 MHz Input. There should
be af lecst 30 dBb of 45,1 MMz rejection,

7. Set signol generator to 45 MHz and check that the
Irsnflon loss does not exceed 10 alif

£ Romove goneralor and spoectrum analyzer, end connect
a jumper on P3 50 that it connects e output of 1he 45 M-z
IF section to the image Rejec! Mixer secton iInput

H, F.M, Detector Alignment And Checks

|. Connect o SINAD meter ond @ 4 ohrm ood to the
tecaver s ougo oulput

2 Connectasignal generatornto the ANT | terminal (J8) ond
sat for 29 M=z, -50a6m output, PVt mocuiotea, | k=z tone,
3,6 KHz daviation. Tune the receivar to 20 M. solect the FM
mode

3. Ensure that jumpers arainploce on P4, P2ond Pl go atle
osfablish @ sgnol path through the mcever 1o the FM
detactor,

4 Connectacountet (hignimpaaanca input) lopindaf thae
IC (U2) and adjuat L19 for 34 300 Mz = 500 Mz

3 Connect a countes (high impeaance input) 1o €53 ong
acust C58 ror 10246 Mz + 10 M2

A A kHztane should oo hoard of the output of the rocoiver

7 Chack for a minimum of 12 dB SINAD af <113 d@m nput

|. PL Filler Check

1, With the signal genararor st connecec as persactionH.
connec! an audio voiimeler or simiiar audo avel maour-
nQ aevice 1o he audio output.  Sef the ganerarot level 10
40 dBm

2 Meaaure and nate the oudio output wvel at 1000 Hz

d. Chonge the genematormodulation frequaency o 1004zt
4.5 krz ceviaton and again note the audio output lave!

4. 1t shoulg be of leost 20 dBl lower than the level ecorded
nstep 2

IV. SECOND LF./ AUDIO BOARD TUNE UP AND TEST

A. 50 KMz IF Filter Tune Up

Erorequisiion

a. Digital control inpets

B 50 kHz Spectum Analyzer and Trockng Generator

<, Buller from output of (@54) 10 Analyzer (nput Impedanca
2 K ohms or higher at 50 W2)

d, 50 kre 2 10 Hz source ot approximatel -30 dm,

I Connect racking goenerator to 1he ¥ Input jack (1) and
salect the narrawest bandwidtn (e, 500 M) with the aigital
control nput

2 A low lavel peak should be visbie on 1he analyzor depay
Agjust the tuning slugs on all of Ine pot cares to peak the
retponse. Ensure thot the output Is not Mo comprasstan
which wil couse flattening of the passband Repeak If
necsasiary,

3, Setect 2.3 kMz banowiath and note he symmetty about
850 k2. Balect 4 kM2 bandwicith and note symmaelryy about
50 ¥Hz. Tha symmetry about 50 kHz wil not be perfect bur
fEpo peak syrmmairy ocros the band thoud be oblalinod

4. Switch bock fo the 2.3 ¥Hz banawdih andg, if neegeaq,
fTouch up the nocossary pot coras that affect e response
only @ rminmum amount 5o that the 500 Hz bancwicth is not
grossly affectea. Bwitch 1o the 500 Mz bandwidth, The peak
of the rasponse shoukd bo within 4 gB of the 2.3 k=2
nancwiing reiponse. I not, rmeogust,

4. Swileh to the 4 kHz bandwidin and adjust the neconary
pat cares that tlamen the passband oz aoove, Ripple should
bo manloined below 2.9 di PTP. The <4 di points may end
up sightly skewed 1o the low side when done, Switch to the
800 Hz banawiath.  The peak of the response should be
withan & B of 1he 4 kHz banawidth s pack, It nol, recdius!

6. Step inrough ol BW s noting symmetry, passoand fiotness
andrelative ics: Relative lass belweenany two banawidihs
Mould be less thon 5 gB, The 448 banavwadin shoukd be
within=i0% except on 500 Hz bandwiah whore bandwidths
over 170 Hx ae cccoplabie. M hape factors (-6 g/ -6040)
shouwd o€ leas Inon 12 2 axcept for the 500 Kz bandwain
whoto anything los thon 14 0 s occepiable

B AG.C and S-Meler Setup

a The 2nd IF PC board AGC-1 pat (R264) should be prass|
fuly CCW

b The 2nd IF PC board AGC-2 pot (RY10) thauld be prosat
fuly CCW

c The 2ra IF PC boarg AGC-) pal (1247) should be prese!
fully CCW

d The 2nd ¥ PC board Gain pat (87) should be praset 1o
migscale.

. Thaignal generator reterrea (o In hissection is attached
1o e antenna npul
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Procedure
| Seectthe Mmode, AGC T, Proamp OFF . [IF Gan iull W,
PAT Cenlered

2. Nontor ma last IF stoge ourpur (Collector of Q61 at P14,
1) with an oscilloscope

3. Appw -73 ©Bm, no modutation, on channel,

4, St the AGC | pat (R264) for 5.0 V FIF at tnha iast IF stage
(Collectorof Q41 at P14, pin 1)

5 Moniter AGCT 1at P14, pin 2 with on 11 megohm or higher
DC vollage maauning device

6 Reduca e input lavel 1o <104 dBm
7oAt tha IF Gain (RE7) untt AGLC | just stons 1o move

6 Moniter AGC 2at P14, pin dwithan 11 magahben ar highet
DC voltoga mecsunng devica

9. Apply -73 dBm an channel
10. Agjual AGC 2 pat (R310) until AGC 2 Just starts 1o move,

11, Monitet AGC Jat P14, pin d with a 10 magonm ar hignar
DC voltoge mecsuring device

12, Apply -43 dBm on channel
13 Agpust AGC 3 pol (R247) untll AGC 3 Just starts to move
14, Apply - 13 aBm on channe!

15, Sal tha FM (not FM) rull score ot (R3&0) for tull scole
S-Mater recang

16 Remove signal
C. SSB-AM Squeich Setup
|. Select AM mode, and set the frequency s dasired.

2 Sel me sgnol generator 1o the sama frecuency as the
recalvar, 501 the level to OFF

3 Adust the front panel Squelch Threshoid pot to the
Q oclock pautien,

4. Adius! the AM Sgueich Thieahold pot (R258) untll the und
st squesichas (N0 noise)

S, Tutnon the genarofor and set tyleved to 1V, The recaiver
should unsauelch

4. Rotate the front panst Sauesiah control CW until ine unit
|JST saualenes again

7. Incroase RF Input 10 dB and confum that the unlt
unrsqueches Repeat thiz In 10 oF stops untd SP +50 a3 i
machno

D. FM Squelch ond S-Meter Adjustment
NOTE This sechion assumeas the AGC section Is aligned

1. Cannect a ignal generator to the ANT | terminal (J5) ant
et the recalver and the generator to the same frequenc:
(29 MHz ls suggested). Sef 1he recslver moae 1o FM ond 1o
Ihe preamp to OFF. Tho generatorshould e FM maculoter
wih @ | kM2 tone ang 3,5 kHz gevionon  Sat the signo
generator level to -40 dBm

2 Adjust the front panel squelch canfrol To the tully clock
wiso position,

3 Agjust R104 ¢on the front end boara) until Mo unll s
unsguelichas {(oudio is heord)

4 Remove The sgnalana verlfy inaf the nont panel SQUELCH
control ‘unsquelches the unit at approximotely the
10:00 o'clock position

8. Sel he signal generator outpul to +40 dB ooeve 08 4y
(-55 dBm) end adjust R337 (FM Full) on the 2nd IF Audk
board for full scale SMeter roading,

E Recovered Audio Outpu! Tests
Prerequisies

a ¥ riter has bean tunea

L. 4 Ohm lood for extemal speaker, 4 7€ Onm loog min
mum for ine outputs

c Oxlloscopa

d 50 gdBm 50 khz signol 30% AM modulaotlea with | kH
inowove

a8 Volume pot, RF Gan pot, Tone pot {These items wil be
connected oreaay It boarda |y Instolled in a receiver unit)

| Praset POWER on, NB off, FM dsotled, AGC siow, AGS
enatled, BFO dsabledg, SYNCH DET asabled, NOTCH ds
obed

2. Satthe BW 10 6 k2. VOLUME to max, EXTERINAL SPEAKER
1olociod, TONE to midrange, and RF GAIN 1o maxmum

4 Input the modulated 50 kHz signal into tha (F strip through
W

4 Monltor the | ke demoduiatea sinewavs augio autpul
(leminated In 0 4 Ohm load) with an osclloscope ol
EXTUPEAKER pack U8

5 Wih the VOLUME contral al maximum, o minmum of
@ voll PTP unastorted sinewave ocress the 4 Ohm load
hould be obtained This I8 equivalent to 2.6 Walls

Note: The AC supply showd be set fo the nomnal AC ine

vaitage

6. Chock the two ine audio outputs 1or ot least 545 Voits PTR
inewavesintod /K Ohmiloads This s eaulvalent 1o appiox-
maotely 200 myv RS
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F. Saeleciable Sideband Synchronous Delector Alignment.

1. nihal seftngs:

a 212 -Flly CCW

o, R1(On Phasa Shitt Module)- Fully CCW

¢ Front panal PRT pot must be conternd

d. Satreceivario 10,000 MHzexactly with AMSYNC (double
sidabang) mode woctod

(1) (Note! The AM sync meode o seectaa Dy pressing e
AM/SYNT bution once whils In the AM maage. Prassing It
again will retum e unit 1o the AM mode. See tigure 5.)

o. Inputsignal 10.000 Mz = 100Hz at a level of -0 dBmwith
no modulation

AN SYNC = AMSYNC
Lan - usB

Figure 5: SYNC Mode Selection

7. lockea Daciator Adjuntrmant

a.  With inital settings observed, Install  somng jJumper
batwaan phs | and 2 of P9 and tWwm on the synchionous
detactor, Adjus! C1946 until o 2e0 beat s heara

3 |LF. ggnal outy cycle adjusiment

a. Moniter pin3 of U13 with on oscilioscope and sef 7212 50
mat a wauaie wave with 60% cuty cycle appears.  This
should occur near the center of tha range of R212.

B, Remove he jumper across P9,

4 Audio phase shift adjustment ond checka

NOTE Feor the following stens, a perfect sngie sideoand
camer sgnal k neeoed. Such o sgnal can be obloned by
combining asecond generatorset to 10001 MHzat-40dBm
(with no moauation) with e above goneralor which
should sl ba saf ot 10.000 MHz, -50 dBm, no modulation. The
sum of these signal would reprasent an AM Ngnol at
10.000 MMz with @ modulation of 40% at | kHz wiin its lower
sidebond romoved Moving the mecaond genemator fo
9.999 MHz would lecd to the same sgnal oul wilh 1he LeDe!
idebond removed, The following procedure cssumas thol
this combined generator method is used. (Whie the abso-
lute signal generator frequencies used here ora net critical,
1he difference loguencies ore, and must be manianed )

a. Make sure 1ho thoring Jumper across P9 aremoved, and
gat e signa! generators as follows;

Gonarator 1 10000 MHz 21000z ot <50 dim with NO modu

ation

Gonorator 2 10001 MHz 4 100Hz af -40 aBm with NO modu-
lation

b Moniar she oudio output with an eicitascope. Selec!
AM syne LSB, ana agjust R1 on phase $hift medule fof
minimum auagio

c. Select AM sync USS ond nate e oudlo level. The audsio
lovel meatuted In AM syne |58 thouid bo at least 26 dB
balow that meosurad n AN sync USE.

(1) Once the unitls in the AM SYNG moae, AM SYNC LS8 b
selpctod by pressing LSB and AM SYNC USS s seiectad Dy
prosting US8 Pressing AM SYNC once rehums the unit fo A
SYNC (couble sidebang) and prassing AM SYNC again
retums the unit o AM mode. (See figwe 5.)

d. Reset gensraton as follows

(1) Genorator 1 10,000 MHz £100+z2 ot -50 dBm with NO
maduation (as betom),

(2 Generotor2 9999 MHz 2100Hz of -60 dBm with NO
modualion

e Now the cudio for AM Sync US8 should be al least 26 08
below that meawrad n AM Syne LSB. If nol, try msetling
Rlond repooting steps 4. 0. IMnu 4. ©

R should ond up necr the center of s rangs,

5, Cneck lock range

o Use oiingle sgna generator 50T 1o 10.000 MHz with IS
outpul 1ot al 50 dBbm, AM modulated 3% with o 400
auda tone, The synchyonous delector should lock from
0.997 10 10,003 (¢ 3 kM2 regardiess of the selecind lloe-
Dong

b Aignmontcomplete Make sure Jurmper s removedfrom
0.

G. Nolch Nult Adjustments

Preroquistian

a Plece uni in 858 mage ond tune In an axtarmal sgno
generaler signal for o peal note af 1.5z Set generaroe
Ipvel high enough o avaid nose whan notch cepit Ik
checked. A level of -50 gBm s recommencied

& Enable Notch

1. With the above 1.6 kHz snawave oltplayed on an oscilo-

1coDE connectad 10 the cudio oulpul, and the lent panel
NOTCH control fully clockwise, odjust the level $0 thaf the
dgnal spans Ihe 8 vanical dvisons of 1he oscllioscone

2, Notoh out the signot with the trent panel NQTCH cantrol

3. Agwast the Noten Depth pot (R141) 1o further reduce the
signal

4 epeal steps 2 ana 3 tar maxwmum nwl The signol should
pe les: than 1/5 of one of the B Mojor divisions which
cormesponds o > 32 di of attenualion

8. Adjust the signal generator (ot beat notes of 500 Mz ond
3 kHz and check nolch daptn af thete points, Ths attenu:
ation thould be egual to or greater than 30 i

& Noteh atenuation for modulation abave 2.5 kHz should
Lo of leqst 30 ai
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H. Noise Blanker Check and Adjustment

Prerequistes

@ |F and oudio citcuits operctiona

b Signal Generotor set for 2.1 MHz ot appraximately ¢
95 diim oulpu! level

¢, Pulse Genarator sef for 250 Hr repetition rate, nulse wiath
al 85 usec ond output levelset 10 05 - | D Vop

I Menllor ihe oudio by connecling an oscllicicope (o 1he
Extarnal Specksr output at the ear pansl of the Rcaeve!

2. Switch to the AM mode and with bolh the sgno
peneralor ond pulse genemator iInputs dsconnected. ob
igve 1ha audio on the cclicscope. If horizontol bars
appeal intharecelver nobe outpul, odjus! 1he Nolse Blanke:
Threshald pal (R40) 1o a pont that 1he bars are just slm
noted. Note thot the Threshoa pot (R4A0) 5 odjusteg only to
provan! fase Hggerng and has ne affect on the blanking
Qepth

3 Combire the signol ganararor and pulse generator
outputs inta the 50 ohm antenng input of 1he receiver

4 Set the recarver for L58 mode, 2.3 kHz BW, AGC ow,
Precmp O, Nolse Bianker ON, [iF Gain fully clockwise and
siec! the “Antenno 1° inpu! Tune the recewver o o
fraciuancy of 2. | Mz

5 WIth the Pule genarator dsabled. bul connected to the
recoiver, tune the raceaiver for o | kHz beat note af o
locolved leval of 85

& Enable the Puse generalor ang increcse |t level o yieao
0 +10d8/59 S-mater reading in ina receliver,

/ Enabie the nose olanker Tne Ssmater recaing showd
roduce o an 53 reading.

V. MISCELLANEQUS TESTS
A. Check MUTE funclion

Check MUIE lunction on allmodes by grounaing the centar
pin of the mar panel MUTE jack Note that tha 5Matar
shodld arep to zero and cudio output should ceqse

B, Check the oudio output swiiching as fallows:

I. Aftach aspeakel, of appresiate audio outpul moeasur
Ing equipmeant 1o the rear ponal EXT Speoker ack

2 Switch the Speaker INT/SOTH/EXT switeh through Its three
postions anda coserve that the cudio output is switched to
he intemaol speaker, bolh speaksrs, and to the extema
specker as the switch s moved oppropriately

3 Plug heodphones or an equivalent gudic measung
dovice inlo the front panel hoadphone jock  Nole Ihat
oudio s presen! of Ihs gavice ana thot audio hos baen
removed fromtha ntemal and axtemol ipecgker (ormoans
Ing device)

C. Check the external DC inpul terminals

Checkthe extema DC Inputterminals by asconnecting ihe
unil from AC pawear, and connacting it 1o G powear suppy
providing 11.7 to 16 volts of 2 omps  The unit should
tunetion nomally

D, Check e uP Interfoce conneclor

Check the u# nterfaoce connactor by plugging the unt infg
thesarialport of adumb terminal or pamonal computer with
Ihe approprale cable (Both the computer and recever
should be discormectiad from powal whan connectng and
aeconnecting he cabio),

I The compuler of tarminal shoud be cantigured far 9600
baud, 8 gato b, | stop bit, no pority, and shouid nave a
witoble software pockage intalled such as Procomm Pus™
o Bitcam™ 3.58C or higher

2. Tum on ine computer, apply power 10 Ihe lecener ang
activalte the communications soflware

3. Tum on the receiver usng aither the front ponel button
of lype 1he "PO° command fram the compulor keyboard,

4. A Ihe promrp!. Type the command “ID*. The recalver
shouldrespandwith "REB.N" (where n=the software revitlon
numbaern which shoud appear on ihe carmputor or feming
monitor, This indicates that the feminol or computss &
communicating propery with the receoiver

5 Disconnec! tha meatver and the computer from powet
(umless It 4 gasled 1o e the comoutar far s.ome of ™Te
subsequent fasti), and disconnect the cabile from the e
colvear

£, Computer Interface Signal Strengih Calibration

| Connact asgnalgenaator with calibialed output lovel
to the ANT | 1srminal.

The generatar trequency should Da set 10 10NV . Sot 1he
RE8 Proamp off, Atlenuctor off, AGC Fast, RF Gan Fuly CW,
and PET canterad, Reconnect the computal interface con-
nactor fo the computer at in e previogs sacnan (secnon
()}

2. Ground tha canter pin of TEST connector PS on the
WP 7 Syntheteor Board with a jJumper olug.




3. Adjust the genarator Lavel for RE8 SMeter reogngs
ihown on tha folowing chart and slota the calbiallon point
ahar flam me front pane! or from the computar interfoce

(1) Fronl ponal
(a) Press AGC.  Afer Ihis, the numence keys stom he
colieation points os follows:

LGNAL
STRENGTI
81

53

55

S7

59
+10
+20
+30
+&0
0

cm-.ou-au-;—ca

(2) From the computer Intetface
Issu= tha command "ML where n s the same as the kay
numbaershownabove, for meignalstrangth being appled,

4 Remove the ground Jumper from the TEST pn (P5) to
ramam he REB 1o normal opearation

F. Check all front pane! push buttons

Check all front ponel push buftons by pressing eoch one
ond lstening tof the beop, (Nole thal the Beep can be
gsabled with the secondary function of the 9" burton so
arsure ol he beep 1 engoged before parforming inhs
lest.

G. Tima: Check

I Cannect o continuity 1ester 1o Timer jJack PS on e raor

panel. The tesler should be able ta show continuity be-
fween on 2, and pin 3, and belween pin 2 and pin 5, o
snould also peable to show continuty from pin 4 anc chassis
ground

2. Wi the Iimar deactivated, conlirm continuly botwaen
oinsZand 3. There should be no conlinuity betwaan pirs 2
and 5

3  Confirm continuity betwean pin 4 and chassis ground

4 Activale the timer relay sither by typing a *TQ" com-
mand on the extermnal campJter kayboard or by actudly
sefhng e fimer using the recelvar's front panel push out-
fore (Seo Ihe Instruction beok for detalls on setting the
fimar.)

Alignment cont'd. 69

5 Wiintnhe timeractvated, thare shoula now be continuty
bolweon pin 2 and pin § ond theto should no longer be
continuly betweanpin2 ang pin 3

0. Irocomputer s usec. decctivale the fimarreiay by typing
0 'TF" command. If the Intamal timer was Wed, geactivate
the tmar Lang me rant pansel burtons, See Ine instruchion
book for datal
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1 3.5 MHz
RS-232 REFERENCE
| CONNECTOR
_ : -
33
l E:] ©J6
119 -
P16 RI0D @ P12 P10
. RB8 IS 2 m2ges
. vE] & il
"~ Re9 1) 123 u27 | 136
g 8 [@] 124 (2 (] 20 | |5
R90 [1P37 RIIM P24 — - | [
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Lo
50 kHz
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Figure 6: uP / Syniheslizer Board Adjustments
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ANTENNA
CONNECTOR

3 1‘11:'1r'1 2

Figure 7: Front End Board Adjustments
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Line Ext.
TIMER Mule Audio Speaker Speaker
. P5 J2 J3 J4 J5 Switch
= 101 ﬁl;: ox!. both int.
" I[ Ll v Ll I—-ijg
l 2./ SW1
IF 'N trmngy
Ji RaD
gl 3
| @ L4 L& NG
(2 R264 o, Q61
= > @ © BEBE 5

O
I=Ic
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L9 (A0

@43
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i)
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Mame B Nk e " ’
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‘ . C196 1@) r212
81 o fe
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5
®  Raso
P’ re) Dagee Soumir | pee J6 T
wmbo o R4 58
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Figure B: 2nd IF / Audio / Power Supply Board Adjustments




VHF CONVERTER
ACCESSORY




78 Notes




VHF Converter Accessory 79

VHF BLOCK CONVERTER THEORY OF OPERATION
RF Section

Ihe sgnal Input frorm the CONY ANT terminal = ampified
ond filtered os It passas through tha presalectns The prese-
laction fiten dvide The freguencies nfo we bands low
bana and high band. Low band is o fixed bend pass filter
hat passas 35 thru 54 MHz High Band s a vollages tuned
bond pass filter that covars 108 thry 174 MHz In 16 giscrete
sleps Boih borky share the same amplifiers @110 ond
K107, The sgrals mix (MX101: DEMSDA) with one of six faxed
ocol oscliotor equencies This divicdes the coveved RF
fraquency range Info alx RF blocks. Tne ¥ blocks are

35 - 54.000 MMz

106 - 124,099 MH:
1325 « 138,099 MH:
139 - 151,699 MH:
152 « 161,699 Mz
164 « 174.000 MHz

he converteg IF block Is passad on to the Racslvar front
ond bood

CONTROL

A JS bit contial code s sant from e Recaver via the oata
Ino. The contol code containz the informatian equised o
jelect the comec! presslectorn band, e fiter lune volloge,
tha VCO selact bits and the PLL A and N wordh, The 35 bil
control code s fed sedally through U108 (4HCER5). Ihoen
through U103 (74HCSRS) and finaly to the PLL chip U102
(MBI6GA). When all 356 bits have beon cocked In, the
ehabie i stroded 1o iatch 1he data. Now U108 contains the
unable tar code and works In corpunction with P00 (R/
213 5I7) and U106 (LPCA62) as a DIA convener 1o generate
the titer tune vaitoge. U103 (7AHC595) contan the bong
select Ditstod ine presaector e ang PLLVCO s U102 lsset
up for the desired LO frequency

SYNTHESIZER

The synthasizer s asingle loop dasgn that 4 phased locked
tothe 3.5MH1zcrysialefarancea from the Recaliver. Tha heart
of the synthesizar (5 U102 IMBIS0E), The VCO signal & fed
pock through e buttar Q101 1o U102 where It s compared
with the refarence, this generates an oror valtage which s
san 10 1he vop fiter. The autpul of the oo llitee cantials the
VCO frequency o thot it mantarn: lock to e crystal
rolorence. The locked VCO signos are ant through the
butfar amp Q106 1o ative Ihe LO port of MX10)
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PART PART

REFERENCE  NUMBER DESCRIFIION WEFERENCE  NUMBER DESCRIFMON
claz  3nhie CAP CHIP . 1D MF X712 (1206) ci) 3147674 CAP CHIP 10 MF X7R (1204)
cCI10d Q167576 CAP CHIP . 1D MF X7R (1206) Ciod 3147578 CAP CHP 10 MF X7R (1204)
CI104 3167578 CAP CHP 10 MF XZ1R (1206) cle? 367512 CAP CHIP 22 PF NPO (DBO5)
CI106 3147578 CARP CHIF 10OMF X7TR {1208) Cios 3167545 CAR CrHIP 680 PF (C805)
Cl0s 3100128 CAP ELECTRO 47016 RADIAL CleR 3180125 CAP ELECTRO A7@ 16 RADIAL
cI07 3147574 CAL CHIP 047 MF (1208) Ci10 3167545 CAP CHIP 6BO PF (1208)
Clo8 3167545 CAP CHIP 680 PF (DBOG) cin 3167629 CAP CHIP 150 PF (D805)
Cl09  M1&7578 CAP CHIP , 10 MF X7R (1206) cin2 3166120 CAP CHIP 001 MF 50V
G0 3167578 CAP CHIP 10 MF X7R (1204) ci73 31é8120 CAP CHIZ 001 MF 50V
Cill 3144120 CAP CHIP O MF 50V ci174 2147539 CAP CHIP 350 PF NPO (OU08)
C112  N48105 CAP CHIP 0] MF 50V (0805) c176 3144105 CAP CHIP 01 MF 50V (D805)
Cl1i3 3180125 CAP ELECIRO 47016 RADIAL clze 1166105 CAP CHIP O] MF 80V (0005)
C114 3167578 CAP CHP 10 MF X7R (1206) c177 3167539 CAP CHIP 390 PF NPO (0805)
ClHE  Jea0a2 CAP CHP 16 PF &0V, 5% NPO cl7é 3167639 CAP CHIP 390 PF NPO (0805)
c1é 3167578 CAP CHP 10 MF X7R (1208) ci179 J16461C5 CA2 CHIP 01 MF 50V (0825
CHT  Jera2 CAP DISC 20 0 BF NPO (D805) C160 1166108 CAP CHIP 01 MF 50V (0A05)
C1ia 3187578 CAS CHIP 10 MF X7R (1204) clel 31467539 CAP CHIP 390 PF NPO (0835)
CH9  316614) CAP CHIP 18 PF 50V cie2 3205199 CAR VAR TRIMMER 2 5-12PF
C120 347578 CAP CHIP .10 MF X7R (1204) C183 31467534 CAP CHIP 270 PF (DB0S)
G121 3148140 CAP CHIP 10 PE 50V Cl184 3205199 CAP VAR TRIMMER 2 5-12FF
Cl122 3167612 CAP CHIP 22 PF (0B08) C188 3180128 CAP ELECTRO 47016 RADIAL
Ci23 3188145 CAP CHIP 27 #F 50V (DBOS) c186 3147578 CAP CHIP 10 MF X7R (12086)
Cl124 3168143 CAP CHIP 18 PF 80V cla? 367678 CAP CHIP 10 MF X7 (1206)
Ci126 3165042 CAP CHP 15 PF 80V, 5% NPD clas 3147578 CAP CHIP 1D MF X7R (1206)
Cl126 368143 CAP CH® 18 P¥ S0V c1ae 3167678 CAP CHIP 10 MF X7R (1206)
C127 3168140 CAP CHP 10 P¢ 80V (0B0S) Ci90 3166105 CAP CHIP 10 MF 50V (D805)
Cl128 68039 CAP CHIP 8.2 MF NPD cN 2147545 CAP CHIP 480 BF (0805)
C120  Masla0 CAE CHIP 10 PF 50V (0B05) ci92 3167545 CAP CHIP 680 FF (0805)
C130 3167503 CAP CHIP 2.7 PF (0BD5) C193 1164106 CAP CHIP D) NF SOV (0805)
Clal 316018 CAP CHIP 10 PF 50V (D805) ci9a 3167578 CAP CHIP 10 MF X7R {1208)
Ci32 347503 CAP CHIP 2.7 PE (0B0S) C195 31646105 CAP CHIP .01 MF 50V (C808)
Ci133 3éld) CAP CHIF 6.8 MF 50V C1o6 J1a7544 CAPR CHIP 880 7 (OM04)

c197 31467545 CAP CHIP 680 FF (0B05)

C13%  J1es40 CAP CHIP 10 PF 50V (0BOS) cio8 166108 CAP CHIP 10 MF 50V (DEDS)
C1356 3167578 CAP CHP 10 MF X7R (1206) ciee 3206100 CAP VAR TRMMER 2.5-12FF
C1a7  J1s4140 CAP CHiP 1D PF S0V (DBDS) cam 3206199 CAP VAR TRIMMER 2.6-128%
cl3g 3167578 CAP CHIF 10 MF X7IR (1204) C201 367520 CAP CHIP &6 PI (0805)
Cl139 3164140 CAR CHIP 10 PF 50V (DB0S) o2 3147520 CAP CHIP 56 BF (0805)
C140  M&7578 CAP CHIP 10 MF X7R (1208) C203 3167820 CAP CHIP 56 PF (0805)
Cl141 3146040 CAP CHIP 100 PF 50V (0805) 204 3167520 CAP CHIP 56 PF (0803)
Cla2 3147578 CAP CHIP 10 MF X7R (1208) C205 3167812 CAP CHIP 22 PF NPO (0805)
Ci4Y  NA7E78 CAP CHIP .10 MF X7R (1206)
Cl42 31467645 CAP CHIP 680 PF (OBOS) Jip2 3260042 CONN COAX PC MIAIMP 01X
C145 3167578 CAP CHIP .10 MF X7R (1206) 103 3260042 CONN.COAX PC MIE2TMP- 01 X-
Clas 3180155 CAP CHIP 47 PF 80V (0B05) 14 3260042 CONN.COAX PGS M FTMPID1IX
Cla7 3165105 CAP CHIP 01 MF 50V (CEOS) L1D1 3526080 COIL CHIP 1008CS5-471 470 NH
Cl1a8 3167529 CAP CHP |50 PF (0805) Lee 3626029 COiL CHIP 1008CS-820 B2 NH
Cl49 3166120 CAD C+P 001 MF &QV Loa 3524124 COIL VAR 0 046LIH BRASS COR
CIi80 MN67522 CAP CHIP 200 PF NPO (DBOS) L10a 3674124 COIl. VAR 0.046UM BRASS COR
Cidl 36752 CAP CHIP 200 PF NPO (D8056) L105 3624158 COIL RADIAL 2.2u4
Cl52 3147578 CAP CHIP 10 MF X7R {1204) L1086 3824155 COIL RADIAL 2.2uH
Cl5)  Jax CAP CHIP 001 MF 50V L1a? 35241448 COIL RADIAL 2.4
Ci54  M&H165 CAP CHIP 47 PF 50V (D805) 1108 35241355 COIlL RADIAL 2.2uH
CI155 84120 CAP CHIP DO MF S0V L109 A526000 COIL CHIP 1008CS-391 390 ni
C166 2147578 CAP CHIP 10 MF X7 (1200) L110 524041 COIL AIR 1-1721 .12584D.
CI87 Jlarsia CAPR CHP 10 ME X7R (1204) (AR ANZE0N  COIL CHIP 1008C5391-390 nM
C158 3167530 CAP CHE 120 PF NPO (D535) L2 3526040 COWL CHIP 1008CS5-151 150 nH
CI150  1lo618s CAP CHIP A7.0 PF 60V (0805) 1113 3526040 COW CHIP 1008CS- 151 150 nH
Cl&0 Ne7578 CAEP CHIP 10 MF X7R (1204) L4 3624155 COIL RADIAL 2.2 uH
Cla1 Me7530 CAP CHIP 120 PF NPD (0B0S) L115 3524076 COIL AR 5-1/2T 110 nH
Clé2 3167545 CAP CHIP 680 Pf (DBAE) Lo 2610089 INDUCTOR 1O%0ID
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PART FARY
REFERENCE NUMBER DESCRIPTION REFERENCE  NUMBER DESCRIPTION

LI 3524041 COL AR 1- 1127 12810 R} J250859 RESCHIP S | £ 5% 1/10W
LYIR 2610009 INDUCTOR TOROID R138 3250809 RES CHP 220 OHM 5%1/10W
L1e 2510099 INDUCTOR TOROID R J2500009 RES CHIP 220 OMM 8% 17 10W
L120 2510089 INDUCTOR TOROID M40 3250809 RES CHIP 220 OHM 5% 1/ 10W
121 2510085 HNODUCTOR TOROD R4l 3250013 REB CHIP 180 OMM 5% 1/10W
L122 2510089 INDUCTOR TOROID R1ag 320810 RES CHIP 100 OHM 5%1/10W
L124 2510009 INDUCIOR TOROID R143 J2s0a1 HES CHIP 33 OMM 5% 1/10W
Li24 3524155 COLRADIAL 22uH R4 3250822 RESCHP22K 5% 1/10W
L1245 3524155 COIL RADIAL 2.2 uM
L126 a524155 COIL RADIAL 2.2 pH R144 3250908 RES CHIP 47 OvM 5% 1/ 10W
Laz 26524155 COILRADIAL 2.2 uH
(128 3524185 COLRADIAL 22uH 3144 3250822 RES CHIP 2.2 K 5% 1/10W
L1299 3526105 CON CHIP 1008CS-182 1.8 uH R149 325083 RES CHIP 10OK &% 1/10W
L130 3526105 COIL CHIP 1008CS-182 1.8 uH RI1%0 2060000 RES CHP 220 OHM BRI/ 10W

3 3524070 COIL AXIAL 1-1/2T 14 6 nit RIS 3260809 RES CHIP 220 OHM 5% 1/10W
L1932 2510089 INDUCTOR TOROID R162 1200806 RES CHIP 22 OHM 5% 1/10W
P00 3280720 B,C. CONNECTOR & FIN 153 3250824 RES CHIP 4.7 K 5% 1/10W
Q10! 3030283 IRANSISTOR A8K179 R154 3250831 RESCHIP 10K 5% 1/10W
Qe 3030507 TRANSSTOR 25K 192 R15E 3250807 RES CHIP 330 OHM B%1/10W
QICY 3030807 RANSSTOR 265K192 2156 3260800 RES CHIP 47 OHM 5% 1/10W
Q104 3030507 TRANSSTOR 28192 R157 260791 RES CHIP 200 OHM &% 1/10W
Q106 3030607 TRANSISTOR 25152 R158 3250847 RES CHIP 27 K 5% 1/10W
Q1046 3030283 TRANSISTOR 35K179
Q107 3030302 TRANSISTOR BFRITA RI&D 3250825 RESCHIP27 K 5% 1/10W
Q1ca J0360131 MMBTIS0A RI1&) 3250028 RESCHIR AT K 5% 1/ 1DW
Q109 3031 MMBT3904 R162 3250825 RESCHPZ2ZIK 8% )/1DW
110 2030302 IRANSSIOR BFRYITA R163 3250028 RES CHIP AT K 6% 1/10W
R1D7 3250628 RESCHIP A7 K 5% 1/10W Rled A250837 RES CHIP 22 5% 1/10W
R1O2 A250810 RES CHP 100 OHM 8% 1/10W R166 A2806810 RES CHIP 100 O 5%1/10W
RIS 3250848 RESCHP IDOK 5% 1/10W R1&4 3250810 RES CIHP 100 OHM 6%/ 10W
RI04 3200845 RESCHIP 56K 6% 1/10W Ri67 22508357 RESCHIP 22K 5% 1/10W
RICS 3250808 RES CHIP 22 OHM 8% 1/10W R1o8 3260837 ESCHP 22K 5% /10w
R106 3250845 RES CHIP 54 K 5% 1/10W R160 3250810 [RES CHIP 100 OBM 3% 1/ 10W
RI0O?7 3280811 RES CHIP 33 OMM 5%1/10W R170 1200810 RES CHIP 100 OHMV 5% 1/ 10W
RI10S 3260835 RESCHD 82 K 5% 1/10W RN 32808357 RESCHIP 22% 3% 1/10W
RO 3250824 NESCHIP S I K 9% 10w Y22 A28079 RES CHIF 200 OMM 5%1/10W
R110 3250825 RESCHIP 2.7 K 5% 110w R173 Jz2s00e2 RES CHIP 430 OHM 8%1/10W
B A2500825 RES CHIP 2.7 K 5% 1/1O0W RY74 2260792 RES CHP 430 OMM 5% 1/10W
oz 3250821 RESCHIP I VR 5% 1/10W R175 3250844 RESCHIP 68K 5% 1/10W
[ARN) 2250800 RES CHIP 47 QMM 5%1/10W 1176 3250792 RES CHIP 430 OHM 5% 1/10W
R4 3250838 RESCHIP 33K 8% /10w R17? A280792 RES CHIF 430 OMM 5%/ 10W
RIS 32608348 RES CHIP 33 K 6% 1/10W R178 3250812 RES CHIP 160 OHM 5%1/10W
R116 3250838 RESCHIP 33K &% 1/10W RY79 250812 RES CHIP 150 OHM 5% 1 /10W
nmz 1250638 ESCHP 33K 5% 1/10W R180 3250810 RES CHP 100 OHM 8%/ 10W
R118 3250850 RES CHIP 150 K 8% 1/10W gial 2260810 RES CHIP 100 OHM 8% 1/10W
RI19  A250860 RESCHIP 150K 5% 1/10W R182 3250812 RES CHIP 150 OHM 5% 1/10W
RI12Q A250850 RESCHP 180K 5% 110w (DA LIN ) 2250793 RES CHIP 620 O 5%1/10W
2! 3250850 RESCHP 150 K 5% 1/10W [R182 3250812 RES CHIP 150 M 5% /8W
R122 200832 RSE CHIP 150 OMM 8% 1/ 10W R185 A2680799 RES CHIP 29 QM 5% 1/BW
R123 3250850 RESCHIP 150 K 5% 1/10W R1B& 3250812 RES CHP 1680 OMM 8% 1 /10W
R124 3250850 RES CHIF 1850 K 5% 1/70W 187 3250810 RES CHIP 100 OHM 5% 1/10W
R125 3250850 RESCHP 180K &% 1/10W AL 1250810 RES CHIP 100 QMM 5% 1/10W
R126 3260850 RESCHP 160 K 5% 1/10W R189 3250812 RES CHIF 150 =M 5% 1/10W
R127 3250815  RES CHIP 270 OHM 5%1/10W R150 2650831 RES CHIP 10K 5%1/10W
R128 3250603 5 CHIP 47 OWM 5%1/10W RI9 3250797 RES CHIP 200 OHM 5% 1/10W
R129 3250803 [E5 CHIP 47 OHM &% 1/10W R192 A250910 RES CHIP D OMM &% 1/ 10W
R13D 3250803 RES CHIP 47 OHM 5%1/10W
k131 250842 RESCHIP A7 K &% V/10W
RI32 3250842 RESCHIP 47 K 5% /10w
R13) 32450000 RES CHIP 47 OMM 8%V /10W
134 3250803 [ES CHIP 47 OHM 5%1/10W
R135 3250803 [0 CHIP 47 OHM 5%1/10W
R13A 4250803 RES CHIP 47 OHM S%1/10W
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PART

REFERENCE NUMBER DESCRIFTION
1101 2510100 INOUCTOR TOROID
1R 2510100 INDUCTOR TOROID
1ol 2510087 INDUCTOR TOROID
o4 2510087 INDUCTOR TOROID
1os 2510087 INDUCTOR TOR0ID
os 2510087 NOUCTOR TOROQID
nar 2510093 INDUCTOR TOROID
ros 2510093 INDUCTOR TORGCID
1oe 2510093 INQUCTOR 10ROID
7110 2510003 NOUCTOR TORCD
) 280722 CONN P.C JST 2B SR
192 3280722 CONN P.C, JSI #128-58-]
Uil A0A0T16R | C LPCOE2AN
U0z 3048012 LS MBS
U103 300148 LC. 7AHCS5PSN
U10e 3040010 (G 74HC 14
4108 3040018 LG 7TAHCEP5N
J104 WV L. LPCOL2AIN
CRIO 3028301 15V229
cRrI02 JO26301 V229
CRIC3 026301 15v229
CRIY Q26301 15V239
CRI105 3024007 MMBZ5231 LTI
SRI0S 3020335 DIOOE 152186
oR107 3020335 DIOOE 152186
CR1048 020335 DIODE 152186
crimw 3020335 DIODE 152188
CR110 302610 MMBZE235 6.8V
crN 02600/ MMB25231 L1
CR112 3026007 MMB25231 LN
CR11) J026007 MMBZE23T 1T
CR114 1024705 1725
CRIE 3024705 1125
CRIS 3024705 11-2%
CR17 324706 1T-25
CRi1i8 0286009 153240
CR1IS 3026009 155240
CR120 3026009 | 55240

ClR123 3026009 155240

MXION 38009 DENEOA
RPI0C 3221066 [ES PACK #8LAS. 104F 2R 8-BI1
VRl 3040031 | T, 7BLOS-ACP

vivike 3040031 | C, 7TBLOS-ACH
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VHF CONVERTER ALIGNMENT
VCO Test and Tune
|, Sat ha Recsaiver to tha tequency sted In Tabls |

2. Prope pin 1 ot UID1A with o DVM set 1o mecwute volloges

A For VCO! ond VCO2 adjustmant i not necessary, how
evar, Ihe volloge should be checkoed to assure that the oap
anlock

4 VCO3 ana VCO4 should be adjusted at the hign end of
her luring renge, than chocked al the lower and for
propat contral veloge

5 Proceed with tuning per Tabie |

5 N Tl ANSTION
FQUIED

noam (VO ADNG) rxEoun

REQUIENCY Owg VEmMOR ORDER
R a4 D20V |
voo 2 15 a0=20V b
voO 1l & A0=:D1YV )
Voo 13 52200 K]
- el BD2DY 4
57 A0 =000 "

Toble |

Preselector Tuning and Checks
A, Low Band (35 - 54 MM

1. Connect aSpectrum Analyzer and Tracking Ganartor to
the VHF Canvarter so that the Trocking Generatar outpul
comnects o the Convarler Antanna inpul jJock (-103) and
e Spechium Anctyrar ng! conmects o pin 1 of e
MX107 (See Figure 3)

(a) racking Generalor level should be no highe! than

30 dBm

(b) Spoctrum Analyror wettings should be a1 fotows

Banawlidth
woan W

300 kHz

5 MHz/Onvsion - Low Bonad
= 10 MHE2/Division - High Bend
10dh

45 4A
&S M=z

_

nout Attan
santa freq

saan lime J miec
Log Ref = QDgbm
r® (XTI
CONVETTES AN! Py
MACKING I I v PLCmm
GENERAYOR - SONVINTIR - ANALYR

30 R (rmex J

Figure 3

POl wullaoge of pr
hack wallage af pr
fune L1003 for gesred wortooe of o
LRk varags of s
fune L104 tor casiad vatoge of e

Dheck volaoe of ¢

2 Le! the Recever 10 a tost frequency 45 Mz, Now the low
cond fitsr wil be selected and el frequency response
gisplayed on the anolyzeor

3. Al the timmes caps (C199 & C200) In the two low
pandfillen unrne desred tDonie & echieved (as shown
in Figure 4)

Allenuator

(1)

= x L & S X L1 - ()
Frogyon:

Figute 4 Low-Bond FILTER RESPONSE

v (Mg
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8. High Bang (108 - 174 M) Senaltvity and Microphonics Test
LOOve oqupmant connacied a1 N Low 8ana Tuning Install Ine canvearter nlo Ine Recovor, This mus? be dc
orocedure o sliminate alectnical noss which would cowe inocoun
rirsuita

Z Sorthe Recealver to 168 MHz. Now the hgh band fietars wil

ba wleciod and thalr froquency repone dsplayed on the 2. Measue 12cl) SINAD gf the Talowing Mequencies sho

anoyzs! nthe tabie using ™o satupshown n Figure & Maka sure
the convartor meols or exceods 1he speciticaton and !

J. Adjuat the Trmener cops 0 the twe hgh band files It & not micraphanic at eoch taguency

(C-182 and C-184) unt! the fiter gsplays the desied ro

sparss (Qs shown In Figure §) 1o check 1or microphonics, lap lightly on the VCO i
while noling that the ecoverad audio tamairg o cleor
| KHz tona

oy 4 4512300 Betterthon 12
| = 655 == == 115.234 Mie dB SINAD

| 132.345 M2
145,456 Mg

o0 : ¢ t 4 157 567 MH2
. 168 478 Mz

~ S - R o 1 14N L

P dodr
Frequency (MM BGNAL GENSTLAIDS

| Wz TONS

Figure 5 High-band FILTER RESPONSE LY Cane A
113 b 55 & COMV
HEQ « FIEQ OF NHE Auna O
4 Sel he Recalver 1o 108 MMz ond abiserve the Hilles

sponse. It should be oplimum withaut further odjustmant.

Figure & Sensifivity Test
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ASSEMBLY NOTES :
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