Sot yming 150 graws

GEF and NEF Model




SECTION 1.
1-1.
12
13,

SECTION 2.
2l
v
3
4.
25
b
7.
T4,
28,

Lk
211,
12,

AN

SECTION 3.
3-1.
37

SECTION 4,

SECTION B.
S,
5
53,
54,
£
S,

SECTICN &.

ZECTION 7,

* Mewnting Diagram — Fm Frond End -

TABLE OF CONTENTS

Titde Faps
TECHHICAL DESCRIPTION
Technicad i

Cireeit analysis Digest
Block [THagram

DISASSEMELY AMD REPLACEMENT PROCEDURES
Tocls Renuired
Hardware 1deniidwatlon Gulds . .
Top Cover and Bettom PFlate Removal
Front Panel Removal .. . o s
Diak Cord ingi:
Filon Larmp Beplocement
Mzter R nt
Dial Glazs Replacemea\l e e
Dial Scale Repl E
Swarch and Contrel Replacement ...
Fear Panel Bemoval .o 10
Replacamant of Coungronents Sectred o the

Rear Pansl by Bivelz. oo o i
Clurals Layout

ALIGNMENT AND ADJUSTMENMT PROCEDURES
Fin 1-f Stnp
Fm Discriminotor Alignment
Muting Adjustment
Fm Front-rad Algnment
Fm Sreres ion Ad]
A=m I Sirip Alignment

A-m Frequency Coverage and Ttaﬂ.ing .\Jignment

REFACKING

IHAGRAMS

Mounting Dlagram — Fru £ Amplbier Board —
Mounting Dizgmm — MFX Decoder Board - - 11
Mountlng Dlapram — A-m Cony [1-F Amplifier Board -
Mounting Disgram — Powsc Supply Bosrd —
Schemsatlc Thagram

EXFLODED VIEW ... © 3720

ELECTRICAL PARTS LIST - 30~3%




SECTION

1

TECHNICAL DESCRIFTION

1-t. TECHMICAL SPECIFICATIONS
Technleal specifications for the ZT-F140 are
given in Table 1-1
TAELE i-I. TECHNICAL SPECIFICATIONS
FM Tuner Secteon

Anlenna. 300 ohas balanced
T4 ahms wnbalanced

Tunwg Tangs; 7.5 b 105 MHz
Sensiliviey - 14 n¥
(IHF vsable eenzitivity )
1.5 u¥ (5/N 30 dB)
&/M ratio: F0dB
Capiure ratio: 1} dB
Salectivioy: A0 JE
Imege teiection: 75 dB
I repechon wdE

Spurious rejection 100 dB
A suppression. 56 dB

Frequency

TEGpONSE: 20 Hz o 15 kHz 1 4B
Feparation: 40 dB al 400 Hz

Harmenic Monc:  0.2%, IHF
dlztertion: (400 Hz 1007 Mod)

Srerea: 0.5%, IHF
(400 Hz 100% Mod)
1% kHz, 38 kH2
aupgreaslon” a0 4B

Muting lewsl: less than § ¥

A-un Tt Section
.\\nt:alma: Builtin feerite bar antenna with
external ntenna termina]
530000 1605 kH:
50 4B/m, built-in anlenna

(50N 20 &BY
30 k¥, extemnal ankznna

4] 48 at 1,000 kHz

Tuning range:
Sengdlivity !

I mejrction:

Harmonic

distortion: L

Tinage

rejecton: 4548 st 1,000 kHZ
51N ratio S0 dB

Cutpuss FIXED TV, 10k
WARIABLE: F~1¥ 12k
MULTIPATH:  150mV. 13k
(VERTICALIHORIZONTAL)Y
Geperal
Fower
comsumption” Apptas, 15 walts

Powel requaremenl; 10U, |20, 220, 240 volts
S0/80 He, ac

[rimensicns: A o (width) x 149 mn
{nei;h_l) x Edd4 mm fdepin)
153 (wideh] % 5 % “height
= 13% "{depthl

Hel weight: TEkg {1610 F 0z)

Shigplng weight. 10,1 kg (32 b 4 e2)
1-2. CIRCUIT ANALYEIS DIGEST

The Tollowing description of newly-adaped or
complicated vircults might help yow Lo yoor repair
work. Smoe stapes ere Jisted by transistor ref=reove
designabuon, refer b the achemulic diagram on pngs
25 te 26,

1. Frwt End Section
(RF Amp)

Input mgnal 5 coupded to the of anglier G0l
through antenna tank cinowl. MOS FET w enploved
in iz stags 35 it hos a low noise fBgure, wide dynamlc
range end lorge input impedance,

A double-tuned circuil is employed between the
of amplifler and mixer. Thic pasgive coupling circwit
containg wo active amphfiers, so 00 & pecfectly Lnear
and cennot produce distortion and uverlaad conm-
panents,

An gmiomatis froquency conlnd clrcult |s also
Incovporated o the oscillator cirenit do eliminate
Erzq ¥ drift l2galy and the dafflealdy of exoct
tuning. Referring to Fig, I-1, the princople of afc
operation 15 as follews:

When the tuner i comectly toned, the witer-
mediate frequency b 107 MHz and no dec componend
ts produesd by the catio d2wector a5 shown In the *57
curve pesponze. So the voltoge opplisd to dieds DIO|
is determined sodely by the poslieve fixed meverse biaz
valtage supplied by zener diods D102
T Mow, apume that the local oscillator Erequency
changes by + af This rmeans that the new Inter-
medlate Erequeacy 1z 10.7 MHz #ai, See Fig 1-1




Az the rasubt, 8 poabive de congotient is fed back
e the anode of [ 0], decrexang the reverss voltage
tn i, and makmg D101s barrer cipacitance incre s
This decrenses the local oscillater’s frequency, sivde
the series circnit composd of C120 and DUl &
connacted wn parallel with the tank creuit of the local
osatlator, Conversely, if the local oscilluier freguency
decreases @ Iegative dv voltage is fed back o IHAL
increazing the Local osclilator flaquency.

toved ascitfater freg

oA Ly

/
2 1]

1 7 Hz
celcTy 1 had
puput
valage -ad "5 g
g1
I -af o af

# A frquemy dift

Fig. #1.  Local osciflator’s frequency drift amd
. afc wilrage selationshio

1. FM EF ETRIP
(i Signal Erctectors)

I gigmal 25 exmacted feomn collector circuit of
Q193 and Q204, end then fed o the reatifier/woltoge
doublers consisting of D214-DI1S and D214-D217
respectavely_ (See Fig. 1-2)

Hotice that they provide two dc suiputs each of
which is related 4o 3 bransston's operaling point and
input swgnal level. By using the culput slgnal level
dulference a soch aransistor, these cizonits ook wa an
wput level detector or an a-m componen deteetor
which is utilized for multipath disploy.

Motiee that the rectifed and combined de
voltage al fs <lrcunt is propertional 1o the o sgral
atrength for all but very-girong ingut signals. Thers-
Fore, $he Bltered do owtput voltage s used lo dive
TUNEE INFUT meter B&0F Mote that RT202
coliboates the TUNEER INFUT meter

BATH GUT.
#LT TACK
|J, IVEARICAL

Fig. 12 bF SR SRetectaNs
(Muting Circuit)

E.eferring to Fig. 1-3, it operates as Tollowe:

The i-f sighal is extcacted friom the ouipat cireuit
of Qi04 and fed rto OQI08 thraugh TR Q205
ampliflcs (he extrocted if sianal large encugh to drive
woltage doohler 2371 and D212 Urough tuned toans-
former T2 Ieote thet D713 simply provides
progative Fixed buas o Q200 throwgh D11 and Dxp2.

T202 determinss the bandwidth (obout 150 kHz)
necessary  te sontesl the muting cirewit without
Penerate jnterstation noise. The ontput of the voliags
doubler iz a positlve de volluge propotboiet o the
cacreer Jeve] of weak ¢f dgnals,

020% and G210 form a switching eitcwit ond
drive switching transistor Q207 through WUTING
swltch $3.

Q209 i3 nommolly cut oft, thus fercing Q2 £ into
conduction. The eollactor of G210 B connected to
the gte of FET Q07 through MUTING switch 53

FET 207 sots 85 am electrome switch which is
inserted  between dhe mtio detector and MPX
decoder, and i controlled by the applied gate voltage.

With the MUTING switch ON, fm sighals of
averuge strength keep Q209 saturated. thua cutting
ol 250, The: caness G207 to conduct and malniain

nommal operation.

Weak stabwons mnd  walerstatron ooise cannot
produce safficient de voltage ot the bass of Q200 16
ket conducting. Az a tesull, Q209 isqut ufE This
iurales G210 and quts off Q0T Accondingly. the
andie owrpod s nowted. With the MUTIMNG ewitch
OFF, Q307 js kept conducting regardleg of the inpot
signal since a positive bios voltage is applied o its
pate. ET201 ndjusts the muting level,



To ratio Loxn
To sutpur cievuit of Goas 10 O deTeCtos

Flg. 13 Siepeifieed subing giremT

{Em TUNING Meter)

A center-2ero MEeT asSUTes COMICH tuming by
ufilizing the ratio detector's dv output charasleristic

As indicated in Fig, 1-1, ne de vollage ©
produced at the junction of R243 and RId4, when
the tuner is corpectly tuned. Deflection on the meter
indicates the amount of deviation from the careler
frequency, Nate that the meter will also indicote
zero-teading wheo Hhe tumer i nol receiving any
off:the-ai7 signal,

3, MULTIFATH OUTPUT

Multipath receptinn wul be digplayed on the
ing the i il o
multlpain wndlealor to these owiputs Multipoth re-
oeplion causss the mereass i backgrovnd noise level,
detotteon al high (requency  or sterzo 2eparailon
reductiat. The awn component of fm it signal
detected by voltage doublers |z extracied. and then
sppleed 1o the VERTHCAL terminal, while the andlo
signal is eadzacted Brom the ratio detector output. and
Lot to the HORIZONTAL terminal. Flg 14 shows
wpical CRT duplaya.

bultipath reception will be comected by ueing a
direetional fm antenna e ceaxial cable. Rotatliy the
antenna i3 very offective.

4. MPX DECODER SECTION
(STERED Lamp Civeuin)

The ETEREQ Tump lights when an (m-sterso
signal iz veceaved. The emitier of 0402 12 connected
to the base Qubdd, which is normally eut off.

Wlhen a conposite 2tee sgnal o apphed w the
multiplex décoder, the 33-kHe pukes produced at the
cwtgut of the fiequency doubler yield o llgher-
average cutrent flow through 03407, This forces Qa0
into condwction, lighting the STEREQ lamp PLT.

Multiglex Demodulatoh

T40L (switching transformer) and Tour diodes
Foro 4 balanced bridge arengemend. This system haa
e ad of Ming resldual i
(38-kHz2 signal, some 1%-kHz signzl, and higher-order
harmionivs of theae frequencies). Motice that the
FhaHz pwil pinal g pang phed 10 the
diode bridge to aupply szmpling drive for demodu-
tatar while & compoate steren aenal 12 applhed to the
center tap of the secondary winding of T4GL,

ST amd “R™ components are developed a1 each
side of the bridge os the result of demcdulation, see
Fig 15,

In the menaural mode, dicdes RA0S amd Dend
are forward blased by supply voltage theouph B4D5,
STEREC lamp, F4i2, R414 and R413 5o these
dindes merely act 2 smell resistzncez. Under this
condltlan, the amaural senat i applled to both =L
ond "B gudio em plifiers.

s —
g ™,
l.f/ ; Y
| — [
|
" )
R ~ o
Freteaty Py guoa]
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i { y

- e

fumacoaptatial

Fig. #4, Typical mudripsth disploy
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SEART Buliss

Fig M5 Suren gemodiarion operation

(Scparation Adjosiment Clrcnit)

The netwerk that conneces the emirters of Gaod
and Q405 provides 3 form of negatiee feedback
between beft and right channels for (o cteren signals
Any restdual “R* signal in the L™ channel {whlch
Iz about 120° cur of phese) & cancetled obi by
the R chanmel. The same & troe of residval ~'L"

sigmal In the "R™ ¢bannel. ET401 s therefore set for
Maximwm separation

5. AM TUNER SECTION
{Am LF Strip)

The CFT (combinatlon IFT with ceranee flber)
and low 3 1FT ar: employed 1o obtuin aherp
zelecllvity (35JB et 455 KHz 210 kHz) cewsing
FUPLTIOr SPLTINLG FEEpOnge.

HNote that o afjustment is required on CFT and
IFT in the flald even il they are replaced.

(AGE Circuit)

There are two feedback loops ensurng proper
oge operotion. Refzrmng o Fis, 16, it wurks a3
Eollows.

The s-m if ssnal is exracted from the collectos
carcind of Q304 throwgh T304 and rectilied by diode
D20l The owtpat af dindz B30L is a pontae dc
voltage eoughly proportionsl [nof exactly dus 4o age
oetion] ta the carrier levels of fhe imput signal. This ls
fed Lo the base clrowit of Q204 throuph a fillber circwit
controlling the bias curment of Q304 Thereby als
einitter yoltage. The emltter vollaps of Q304 s fed
bock to the base ercust af Q307 through flter
cireuit. As the Q307 B in series with the emitter
nesstor of miner G301, s conteals tee enlteer curment
of Q301

The emller cureent vz bfe characterstle of
Q301 ia such shat current goin (hfe) decreass due o
cuwisent flow Inerease.

Thus 3 strong mgnal inereages the vucrent fow at
the mixer stege, thereby decrasing the cverll gain
and vice varsa

RIT4

R
2 #T Lyt
e L
#lage] | Tores BOreur

o

cax :Cms‘t\ Daar

L™
E.mcm

Fly. 16 Simplifisd AGC cireels
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SECTION 2
DISASSEMBELY AND REPLACEMENT PROGCEDURES

WARNING

Unplug the nc power curd beFore stattling
any  diexseinbly or replacement pro-
cedures.

21, TOOLS REQUIRED

The following took: aie requized (o perform
and i d o the

ST-3[40.

Screwdnwer, Phillipshead
Screwdriver, 147 blade {3 mm)
Fliets. loog-noge

Druagonul ontars

Wrench. ad|wstabls

Tweezers

Electric dall

Drilf bits

Prick punch

1t Hammer, beli-paen

L1 Soldenbg dron, 40 ~ 150 watts
12, Boldes, rosin coge

13, Comeant salvent

14 Cement. conibzch

15 Thevmal compoand of alleone grense

R R

22 HARDWARE IDENTIFICATION GUIDE

The fallowing chart will help you tordecipher the
hardwiare sodes glven in this screse manual.

Nates All serews in the ST-$140 ar marus
Tactuted to fhe apecification of the
Internstionol Ongganization fof Stand-
ardizztion (1500, This means that the
weew A old screws wre i inbercharges
atde because M50 sopews have 2 dafferant
MiiEnber ail thiend: pe mm campared 16
The Old onei, The IS0 meews have an
dantificatlon mark cn thear beads os
shown in Fig. 1.

o

e roticarian
mark

')

Fig. 21, IS0 seraw

— Hardware Neanenclatupy

? - PanHeud Screw. ..

@

PS5 - Fan Head Serow
w48 Spring Washer

K - FlovCoantersunk Head Screw

B - Binding Meud Serew . ... ...

olclofe
1TOTUTUS ©

RK - Oval Commteram® Head Screw

T - Teoss Head Screw . .. ey
R - Round Head Serew ... ... ey
F - FlatFilbser Head Soew , ... )
SC - SedSemw ... .., ]
E - Retaining Ring (E Washer) ... i
Wo- Washer
W~ Spring Washer
LW -+ Lock Waster
N - R
— Enample —
—Tepe of Slan
4 PIute
I:l_LLev\gmi\mm{l.) fﬁ fﬁ
Dimelor i mm il g | '
Type of Head b o
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24,

TOPF COVER AND BOTTOM FLATE
REMOVAL

‘Top cover van be feeed by removing two
maching sorews ot both sides,

Boltom plate ¢ah be freed by removing the five
sebi-tagpang screws as shown in Fig. 22,

Fig 22,

Eortant view

FRONT PANEL REMOVAL

Eemore sl the comirol knobs by pulling then
off,

Remove the three sslf-lapping morews at the

front bottom of U chazsla as chown in Fis,
1

Remove the three wrewa secusing e oot
penel o the front subchassls from the back 8s
shown in Fig 2-3, This frees the front panel.

Fig. 2.5 Front panel removal

25, DIAL CORD RESTRINGING
Freparathon
1. Cut a 1,700 mm {70 ioch} length of 3 mom
(%4 lhch) dismeter dial cod.

2, Tie one end of the cord to the coil sprng ac
aliown in Fig. 24

3. Rotate the tonlig-capacitor drve doum fully
clockwize (minimem capacltarce podtion),

Tﬁ

Fig 4. Twing square ;Z‘nor e the ooil spring

Procadurs
While referting fo Fig. 2-B_ proveed as follows;

I, Haok the spring to one hole of the drum as
shown in Fig. -5,

" g

L—
Fig 2.8, Co¥ gpring fnstaliation

2. Eun the omd through the slot in the fim of the
drum and wrep 2 cleckwiss furn os shown In
Flg. 26,

Ay
T

Fig, 26 Wrapging the dial sovd

3. Run the cord over putley “A™, and then wrap
two cqunierclockwlze lums around the tuning
shafi.



~ 3T-5140

4, Run the cord ovet pulleys "B, “C" and "D7,
then wiep two clockwise fumms around the
drum Erom outer gToOvE Lo iNNEr EIDOVE a5
showh o Fig. 3-8,

5, Pam the donbled end of the cord through the
eyelet, them hook it o the col spring as shown
in Flg. 2-3.

6. Tighten the cord, then squecte the ¢vekt s
that. the spting i under tenzlon. Make 8 knot in
the cord end 0 keep 0t [rom slipping cut of the
eyvelet. Soe Fig, -7,

Fig. &7 Finishing diaf cord seninging and
el oF The cond and

Y. After complating the dlal cord stringing, make

aure that the tunlig syztem works propedy.
Apply 8 drop of contace cement b the fnish
podnt.

8, Pt the dial pointer on the cord 82 shown in

Fig 2% and then tuns the sek to the local Bm
stabion. Move the dlal peliter to the position
where the dial mdication coincide wilh the
boval siation's carder frequancy.

Apply a drop of contact cement to it

FRg 29 DM poimter instailatio

Fip. 28 Diad vord strfnging



2.6 PILOT LAMF REPLACEMENT

Prepare fof toplacing any of the pdol amps by
removing the Fop cover as deseribed in Procedure -3,

Stereo Lomg

L. Pudl the lamp from its nibber holder.

Yt Unzoller the defective lamp leads from the
conpscting Lerminaly az thown i Flg. 2-10, snd
then install 8 new one.

Fuy, 2N Stereo famp repfacemert

Meter Lomnp

1. Renove the meterdamp sockels by pulling
thern off, and theo ipstall the replesement

lamp.
Dial Lamp
1. Remove the front panel as described in Pro-
cedure 7.

ey

Pry out the defective disd lamp as pon woukd =
carttadge Muse.

3. lostell the eplacement dial lamp.

27. WETER REPLACEMENT

i- Remowe the Iwo sctews sseunhpg the meter
lamp shade as shown in Fig 211
Thig frees: the shade and the meisez.

2. Unsolder the leads from the defective meter,
and then install a new one.

Fig. 217, Meter raplacemént

24, DAL GLASS AEPLACEMENT

1 Remove ths front panel a5 desoribed in Pro-
cedure 4.

v

Bemove the aix sorews stcunng the dizl ghase
hokder b the dial ghlazs esculcheon a2 shown in
Fig. 712,

This [rees the dial phass,

3. Ingiall the replacement dial glass,

Wk
Fal s remaval

Fig. 212 Diar glass replacament

249, DlAL BCALE REPLACEMENT
1. Remove the front paned s described in Pro-
cedure 24,

2. Remove the scmws speuring e deal scale
holder at Toth sides of the front subchassis as
shown in Fag. 213, This frees the diat scale.

3 imetalf the replacemend dial scale.

210, 3WITCH AND CONTROL REPLACEMENT

Prepare for replacing any swibcliea or coniroks by
removing the front ponel as described in Proveducs
24.

1. Remove the hex nuts of the screws securing the
» defective corpobeits Lo the froot aubebussia aa
ahown in Fig, 213,
2. lnstadl the replasement conmgobent.



HLELEND  MUTING AFC FUNCTION SW.
L £ Y

Fig 2413 Disd seame, switch amd conitrgd replacement

2.11, AEAR PANEL REMOYAL S Becure the pew componen! with a switzble

Erew and nue, of tepalt mvet screw (Part
b Remove the two self-tapping seews ot each side Mumber 3-700-402).

of the rear pane] sseuning ab to the chashs as
shown in Fig. 214,

R gane

212, REPLAGCEMENT OF COMPONENTS
SECURED TO YHE REAR PANEL BY
RIVETS

1. Remove the reor panel a2 described in Fro-
eeduce 23 1. .

2, Bore put the rivets usng a dnoll bik dightly
largr In dumeter then the rivet, $2e Fig. .15,

3. Punch out the remidnder of the rivet with 8 nail
set or pnck punch.

4. Berove the defective component, and then
install & new obe.

Fig 215 Aver removal

Fla. 274 Rear panel remoual

~ 10 —



213, CHASSIE LAYOUT

i el armpltier bodrd

r ImnsfonTer

do-prpigis - -
Sibch
aw gopndif
arypNfler Loerdd
AP fuse ey
FAER Modts! paty]
L — X 3 i — e sugpiy daard

voltage changeevid
Bl

e Boxrd

- 11 ~



SECTION 3

ALIGNMENT AND ADJUSTMENT PROCEDURES

31. FM i-F STRIP ALIGNMENT
CAUTIGH

The cecamic filters i the Bm il ciroug ane
selectad  accordwg to their specified
center Frequencies and color coded as
shown L Fig. 3-1, and [igted in Table 3:1,
Check. the <olor coda of the (s to
identify the zame center frequency when
meplacing any af thess flitess.

TABLE 1.

FM L.F CERAMIC FILTERS

Farr No. Coipr | Spectfied Ceater Freq.
1-403-862-11 rd 10.70 MHz
1-403-562-21 black 10.648 MHz
1-403-562-31 white 140.74 MHz
1-402-562-41 gresn 1062 MHz
1-403-5362:51 yelkow b 74 MH2

catar WA[H

Fig. 31 fin if ceramic Fifier

Tezt Equipment Rzquired

1. Standard fen sipnal generator

2. Ac VTV
Alignment eols
Hote: o i siip digomeént thotld b per

Joxmed emby abter replacing EFT1010 in
the Eront énd.
Procedwze

1. With the equipment connected a2 shown w Fig.
31 st the sigaalgensrators controls s
fallows:

Carier frequancy .. ... 98 MHz
Modulation ... ...... . Fm 00 Bz, 105
Outpuet keved ., ., ... 30 ¥ {30 B}

2. Selthe racelver'z controk a5 follows:
FUNCTION pwitch .. .. FM AUTO STERES
AFC qwiteh .., ... .. OFF

3, Turn tha eote of transformer IFTL0] (See Fig.

25) with e allgnment tos] do obrain
maxinam cwput.

& VTVA awApEana
STEHD ‘j
o
it anT LD | " 1 v
L | [ ] ad

Fg 32 I muting amd frequency coverage atignmen! fest selen

— 12 -



32. FM DISCRIMIRATOR ALIGNMENT

Moz Thete are two or three methods of
dincciminator algnment, bul aely e
aimplified metbod walng the tuner's
TURING meber ks deseribed bers

Teal Eqolpment Required
L. Dilgacoge
2, allgrment tools

Fueparation
1 Remove the top caver a5 dageribed in Pro-
cedurs 2-3,
2. Connect the mput cable of the sseillascope to
1803 [FIXED jackh
Procadure

1. With the equlpment connected 83 shown in
Fig- 3-3, sot the tuner's control aa follows:

FUNCTION swheh ... .. FM AUTO ST
AFCawltch ..., ... {IFF

HNo agnal should be meelvad.

Lot
./'*'
ST-51ag k{
4

FIXED
{1803

Fig, -3 Discriminator slignment sl s

2. Adjnst the controls of the covillogeope to
provlde a visible indicatlon of nois.

Always watch the cscilloszops o confirm that
the tuner is net weceving any  offsthear
signal,

3. Tuwn the top core (scondary side) of dis-
cminator transfoomer T {we Figp 343
with a hew-head alignment tool v cbisin a
bullpoint Teading oh the tuning meter.

It the dlcriminator iransformer {T201} is not
oligh=d  correclly, some devitlan on the
ning meter will be observed

— 13 -

Monz: Tum dhe core caefully and souly AR
both exireme poaitoms of the top cone,
a wull polnt wlH be oheerved. The el
noll podnt shoull be obisined o the
middle of {he ¢ode Hised kngth

Mgty o
fovmae TIOT

LI EATARE G
Rty fertettar T207

Fig. 54 Adfusting parls fecation

33 MUTING ADJUSTMENT

Hew. Two methads of mufing ignment are
Avnllable, signol generator aligament #0d
alignmeat by uslng fn off-thesair Senal
You can me eithor of thelw.

Signal Generator Alipnanen!

Teal Bqulpwent Required
1. Fm standard mgnal geuerutor
2, Ac VIVM o ssclilescope
3. Allpnment bl

Prepamation
l. Remove the top cover as descrlbed in Fro-
cuduire 3.

2. Tum the knob of RTHI1 (e Fig 3-4) fully
<lockwise on the fm iof amplifier board,

Procedure

I. With the =guipment convecied as ehown in
Fig 32, st the puner's controds at followa:



FUNCTRON sweech . - FM AUTO STELES
AFC switch ., ., OFF
MUTING switch .. ... oM
2. Fnllpw the procedust pven in Table 5.2, Note
thet the muting crewil soukl bepia to
operate at the symnateical deflection paint on
the TUNING meter when detuning the funec
ta higher or lewer tha the refsrence carrier
Erequency..
Off-the-Aly Stgnal Alignment
. Arclrale 'mutlng coremt adjugtment can alao be
petiorined by ubllzing off-the-air local fm signls

inctead of the fm 550
Mote Lhat a weak signal i best For this parpose.

34. FM FRONT-END ALIGNMENT
(Frequency coveraga)

Mevar  pttamapt  alignmend of the frontend
section eacept for dhe freguency-coverage znd dlal-
callbeatlon  edjuztments. The front=nd section of
the twner has been carelully adlusted at the Factory,
30 very little adjnstment iz necessary in the flzld.

Algnment nead pot be performed when the
frontend FET & replaced snce chamges in FET
parameters have liple effect wpon fwewng. 1 an
t-stage admstoent iz cequired, sk your meansst
SONY Servlee Stabwon to aend your unit to the

Factory Service Center For @ compleis front-end

alignmend.  Exercisr caution when retumming  the

fanlty vnlt @ at 1t not dameaged i toansit. The

wurranty will nal cover damage invwment in toosit

to the Faviory Service Cenler

Hote: Belore  slapticg  dhis  ablgnment, the

discrlminator teaeformes T2 abav
Tiend should be pecformed.

Shgnal Generator Alignment
Teal Equipment Required
1 Siandard fm signal genetalor
I e VTVA o osollosccpe
3. Alignroent tools
Preparation
1 Remove the top cnver us dewribed in Pro-
erdurs 23
r Conmect the equipment as shown in Fig 32
3. Set the tuner's controk as fobows.
FUNCTION switch Fil ALMTO STERED
AFCswitch . ... .. ... OFF
Frocedure

Follow the procedursa given bn Table 3-3 when
performing this alignment with an fm slgnal ge berator.

TABLE 3-2. MUTING ADIUSTMENT

556G Froquency Tunan Dual $eope !
and Output Lavel Indication Connection Adkuest Remarks
: Turn e core of
o8 MHz ‘ .
FINED i Ti02 (Ser Fig 34}
;30 313300:;;‘ = 58 Mz Jau3 ) T202 t0 obtan proper
* | muting operalion.

TABLE %3, FM FREQUENCY COVERAGE ALIGNHENT

FREQUENCY CDYERAGE ALIGNMENT

Swp | oo w550 and Ot Lame Theetion Adjut Indfication
L Direct coupling E7.5 MHz lowest D5 coil Haximum
4040 Hz pasition L164 VTYH
i 1005 mod. Sea Fg. 3-5 teading
. 10¥ (20 4B)
2 Same a5 abowe i 1044 MHz highest S (ramaner Same us
' 400Hs position Tl shove
| 100% mod. ge= Fig, 3-8
106¥ (20 dB)

— 14 -



Admstlng Paris Locatlon

Fig 35 Adjusting pors facation
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35. FM STEREO SEPARATION ADJUSTMENT

Teal Equlpwient Reguired
1.

2
3
4.
5.
[

Préparalion
I

MPX generatar

Fm maghal generator
Audlo ozcillator

Ar VTVM
Ozcillascope
Alignment tools

Before starting the steseo-separation adjusi-
ment, check and adjust the phuse betwean the
19-kHz pidot signal and the sub-channel zignal
in fhe MPX aterco generntor as Eollgws:

() With the equipment connected as shown in

Fig. 36, st the MPX and audlo slgnal
grnerator'y conlrols a2 follows:

MAIN CHANNEL ... ., OFF
SUE CHAMNNEL .. 0N
FILOT 15 kHz} - . .. O
AUMO OSCILLATOR
OUTFIT ... ... .. 403 Hz, 250 oV
o
T poettarar CRTOSC G
.
—
4| (c0)
e 32wz .
o gameaTr =
o —e
L2 v m
THuM:
i &g o

L i'l
man sl prot

Fig. 348 MPX generator presdiustrwt

Fig 37 Listaiug partern

tbh Adjusl the vselloecope conbreds to obban &
visible indicotion Be mure the xopes
honzontul dieplay awitch is set for external
Lnput.

() Tum the piloeslgnal (1% kez)  phaze
coniral to obtain an inephasz 20d stabic
Easjons patiern as shown o Flg. 3-7.

Frocedars

1. Connect the equipment a6 shown in Fip 3-8,
et the fm  slpnabgencrators condrob as

follows:
Cacner frequancy. .. .. .. 98 MHz
Cutpt level, . .. L. LRV (6D AB)
Madulation:

Blain channel (400 Hzp . 33.75 kHz (4305
Sub chanwel (38 XHe)y _ . 5375 kHz ¢45%)
Pidot {19 kHz) ....... 7.5 kHz{l{=)
The above mentioned modulation kevels con
b et as fallows:
{2) With the equipment connectsd os shown in
Fig 3-8 Set the MPX atereo penerator
contrals a8 fellaws:

MAINCHANNEL ... . OFF
SUBCHANNEL ... .. . UFF
19 kHz (PILOTY ... L]

{b Adjust the 19%kHT sgnal level to oblain &
7.5-kHz devistion on the FM S5C meodu-
Tationm Indicator,

(e} Rezat the WPX stemo-gpenesatos™ conlrol as

Eallowa:

MaIN CHANNEL ... ..... N
SUB CHANNEL .. _.._. .. OFF
1% KHz (PILOT) . OFF
INFUT SELECTOR . . LTH

L

Gl

Adjust e pudw-osedlator owtpat (M) Hzy
to obtein a }3.75-%M2 deviglion on the FM
580 modulation indicator.

(e} Set all controls 1o the O positlon.

2. Precleely Pune the set No the 55075 camer

- 15 —

frequency, thest tuen the top core of switching
traneforrner T4l (s=e Fip, 39} to oblan
maxunurn outpat ot e kil channel Mode
that thes adjustment hes a closs relationship
with sisreo distarban.



3

Record the owtput kevsl of the laft clannel
ahen Lthe MEX generator inpul sslector i @l
to the lefi shannel.

Switch the inpw selectar o ihe right channel
and oad Ghe residusl aignel level in the lefl
channel.

The oulputlevel to residuallevel rabo e
pressnts the sepatabion. Adjuzt ssparation adi
control RT401 {me Fig 3-59) for mlnbmum
residual fevel, Check the right chanmel for
separation. Uswolly, aboul an 8 to %dB
difference Ia channel ecparation exists, Re-
adjust  RT40]  for  minimuw  differcoce

betwesn left- and right<hannel separation,
While doing this, remember that the owrput
ievel alio changss according te ¢he ssiting of
BT401

6. AM I-F STRIF ALIGNMENT

B The if transfammers {CFTIM, e Fig
35 and IFT361F la the m »f
amplifles Geeuit are sljused @ the
foctary, sa very little ndjustment ds
meesssnry in the fleld sven © replacing
any of thew H tralumer:,

37. A-M FREQUENCY COVERAGE AND
TRACKING ALIGHNMENT

Freperatlon
Conmest the input cable of ¢ VTYM or oecillo-

zeape to FIXED jock’s output terrowal as shown in
Flg, 3-10.
Signal Generator Alignmnent
Teal Equipurent Bequired

1 Etandard e-m signal penerator

I, Loge aotenna

3 Ac VTVM or encllbnecope
Procedues

With the equipment connrcted 8 shown in Fig,
310, fallow the procedures givenw i Taddes and when
performing  this  alignment with an a-m  sgnal
penerator.

Of-the-abr Signel Allpament

dcourate  del calibration, snd a frequency-
woverage and toicking test can also be pecformed by

Fig 78 Adsting arts focation wiiliting  off-theair local am sigaly  However.
Y before ing the following dure. be e
that the dlal peloler 2 comectly positioned, &= In
the Frocedure 2-5.
MEX widip
OUT penarator exiteete MTVM aiciipprape
ST-5i4Q
rFiXEDMJl
LooT @—on
L w e out AT ® OUT o “ v
| peasmtar ¢ N
-r

Fla 58 Fm gtereo ssparatior adjustment begt setep

- 17 -




i - TV eseiascony

I e ol
| FINED iy
s i
o LM ,
fEneraor s it
L
Fig BAL Ave Iguency soversge and racking SUQMENL 950 SR
TABLE 34, &-H FREGUENCY COVERAGE AND TRACKING ALIGNMENT
Frequency Coverage
I . T .
i Coupling Between @ 8505 Frequency Tutwr Dial - 1 N
Stem ; Tanwr and S5G © and Cutput Luved Inigatlan Adiun [
1 i Loop ¢ 550kHz FS0RHZ 0842 coil T30] E Maximum
ANtERNa (400 Hz, 30% mod) See Fig. 33 YTYM reading
: 10000 W {50 ¢BY
2 Same as zhowe La00kHz 1,600 1He OSC trimmer CT30Z | Some o5 ahore
i Same a5 vbove Gee Fig 38
Tracking
: U | Leop | sonxne Antenna coil Maximum
' andenna (400 Hz, 30% mod) Tuna to the LBOM . VTYM readlng
: kgt level 385G sighal See Flg 3%
23 low 85 possible
2 Same as above 140 kHz Antenna trimmeér Some o5 abors
. Same ae abore Tune to the T30l
= S5G glgnal See Pig. 3.3

— 18 —



SECTION 4

REPACKING
The S1-%140%s cripnal shipping vartan and puck- F1-5140 nusl be repasked in i Dese naleal poecisely
ing inaberials aee the nieal vontuiners v shipping the a5 helore The propger sepacking procedures are shewn
wnil llewever Tnosecon: e maxinoe protectiom, e o Fig. 4.1,

A
PRI

e

Fig &1 Repacking



SECTION &
DIAGRAMS

51. MOUNTING DIAGRAM —Fm Front End —
-~ Conductor Sige --

— Component Side —
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B2, MOUNTING DIAGRAM
— Etn - Amplifier Board —
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53 MOUNTING DIAGRAN
— MPX Decodar Board -
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54, MOUNTING DIAGRAM

— Am Conv.fIf Amplifier Board —
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B-5. MOUNTING DIAGRAM
— Powar Supply Board --
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-5140 S5T-5140

56, SCHEMATIC DIAGRAM

FRCNT END SECTICN FM_I=F AMP_SECTION . o  Duarpon Pounion
. = - - _ .. — - - p
N -x LN e & vl {AM FM AUTO STCREO-FM MONO}
5 AFC SW ON
ONGTE)
53 MUITENG 5% ON
HONADEED
] NI-BLENE 5% WFE
{IN-OTE)
8% PORKER 5% OFF
(ONLHTEY
3 DE-CMPILASIS SW Sies
Pty - Tausk

Sl regslatcy waluss wre g kT 10D Bs 1000
SARAIEISE v RS dre n uf egepd e wealen ach B

=5 ceprusenl a1 mwiage walik aT shauld hald
vathun 4 0%

A nhuges ere o retanid entho o WO whieh hag an
wipul wpedcnce ol 20 Fonmsvet M e .

@ W

POWER SUPPLY SECTION NEP Model
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SECTION &
EXPLODED VIEW
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SECTION 7
ELECTRICAL PARTS LIST

rin

MOUNTED CIRCUIT BOAPDS

FARTE1EIS fm (remtend

BHEIEE3-25 Fm 1 angllfer cliewli boand

BOFTELEI0  am conefif amplificr careuit board

BBEI6I345  puwer sapply Groien Boasd

SHLE1RE0 MPX carewit board
SEMICONDUCTORS

diode, IS351M
iz, 112a3m

diode, 1815355
digde, 151535
dwae, 151355
dwde,  ISYSSS
diode, 131535

diode, 151455
diade,  ITZ2A
dwde,  iT2Za

dwede, 151585
diode, 181535

dwede,  1TI24
dioade,  1T22A
diode, 131335
diode,  LTZZA
dewde, IT224
dwde, 151585

diode, 121555

dicds,  ITI2A
diade, IT22A

dipde,  ITHOD
diade, IT40
dode, 1T
dwdde,  IT4d
dmde,  IT234
divds,  ITEtA
diode,  ITZ2A
dinde,  ITI34
twodn, 140
dwode, 10D
disde,  10D-2
diade, IT244
FET, KT
FET,  I5KE

— 0 —

Ref. M. Fare Mo, DirHasen
3 randlitor,  2EC403A
Q104 transistor.  28CTLE
Q2oL transistar,  28C405A
Qi trarslidor, 207U
003 tramaislor.  25C403A
Qaod ranagdor,  2SCHIEA
0209 tranaistor. 293034
G205 trailitor.  2SC40GA
Q07 FET, 1EK23
g FET. EKn
Q0% tranglsion,  280633A
Q20 eraneshon,  BCETIA
Qi trhmsistor, 2501129
Q02 teaniktor,  FCAD5A
Q303 transEtor.  ISCA03A
i teanslator,  2SCAN3A
Q308 rangisior,  S¥CAURA
QL FET, XK
Q402 tragtEun.  IECTID
03 wanslar,  F5063A
] tramzgnor.  ISCE30A
405 tronaictar,  15063LA
MO racsor, 506334
o7 tronsistar,  FSCE33IA
(il " tramalilon, 250634
Qe08 trandifor, 1306234
L] ransklon,  35D291
Q02 transistor.  ZSCEMA
o tremlstor,  JECETAA
T Lo &
B1 1-411014-21 badun
CFTA0N 1403150 CFT, 3-my 455 kH2
IFTiH 1-403-195-12  IET, fm 107 MHz
IFT3M 1-403-142 1FT. »m 435 EHz
LiGr 1-401453-11 gl fm ahenine
L0z 143544-11  coil. fm BF1
Lin3 14ELEL L e, fm R
LI 1-405-377-[1  coil [m 0%
Ll 147183 inductor, micto 33pH
Lz07 1407184 inducior. miern 3.3uH
Laed 140408 Induetir, Iicre 23 mH



Refl Ko

L4
Ling

Lol
Loz

LAdn
LBOZ
LBol}

MU0

=N
THZ

CEH
Ly L]

Fart Mo

1-407-165
LapT 163

1aTbig
1-407-E7F

EH) L4 3y
1407532
L-anT-152

1415548

1403291
1-4n3-29%

1-K05-4 55
-4 25-260

1441628

Depcrprion

inducton. micre BO0uH
wuelon, miero [NIeH

Induciag, micro LuH
nducoe. it 430k

bar alibenna, oam
inducion, niere 3.2uH
inductar, micre 22al

MFX unly

Iransfoomr, dlcrinwearot 10.7 MH2

tramsfocmer, muting

tuil, a'm ase

Lransfocmst, switeldng 36 kHe

Eransfansiist, power

CAPACITORS

All capacitance values are in uF except a1 indicoted
wlth p. whael msane e,

1102293
1103117
1-102-74%
1103064
1-102-893
1I0RELE
1100973
1100538
11014923
1101918
1100934
1-101-9 24
1-121-40%
11014923
102875
1-10X375
1100873
1-102-114

10118
11023586
1-101-924
1-10%-673:17
1-121-3%E

ip
1D
11y
0p
15
130p
oL
w
a0l
0.001
anid
0.022
47

35
B
39
e
BT
55
#s
#Hs
s
.
#ix
#ix
s
=
259
3%

1%
Eae T4

S0V
EIL
0%
B
Ay
s0¥
Pl
FLAY
Pl
I5Y
15
5Y
16y
18Y
sy
S0¥
a0y
50y
s0¥
S0y
iny
0w
50%
A5V
50%
a0

conamic
13 M
commit
chranNe
cemntic
cemmic
exami
N
oIt
commit
cmame
cerLiug
elecimolytic
esamic
e
v
cegamar
okt b
commic
wad e

myilar
alectroly e
CIMK
LM

g2 mac

— 31

L)
oz}

ot M.

140210
13021608
1-101-01%
[RTIE 321
IoL93
1401818
130LH1%
IR L
1101419
JR LIS
1-10141%
11118
110368052
1101345
110348
11024
1171393
1-107-140
110824
1127020

1127022

1101824
112398
1-101-924
111824
1103417
11023
1-10E-11%
1-121-39%
1120398
1101522
1101424
1-121-39%
112440
1-101-924
14398
1-101-924
1-105-683-12
1-1SE-12
1-121-391
1102966
1-10Z2-960
1102873
1-H2-968
1156112
o473

2.200p
2300
00022
nnL
wiz
nonaz
aan
anngd
nonx:
oo
o022
L]
(54
5P
150
15hp
Tu
Zabp
S

01z

047

LR
06p
ap
aq
10
10
aand
002
a7
an
00z
10
02
[T
[y
1
Hp
p
1
2p
0.
1003

Deserptionr
0% 5o
na v
ELL Y
e wv
TR
Hs v
e wv

e 2w
s 25w
A wv
WM sy
THEE ANV
0% SV

£5% 50

25w S0¥
£35S0V

E T TAY
0% 50¥
e MY
0% WY
0T 10V
M v

my
5y
By

54 sV

155 SV
26 8OV

s asv
s v
e sev
$e oy

g v
s 5y

by oy

% wy
Be o v
8% SV

v
L
0¥
sy
sov
Hy
sy
Wy

ceramic
CLravie
ceram
weramic
eramic
cepamic
L
Cerammi:
ceramic
T3 NIk
tezamic
espa e
L
<epanic
T NIk
oeTaInkc
L [T
allvared mica
AT T
solld,
SInmanem
zolid,
Auminun
terimic
eheetrdyile
e e
‘oeTamHC
RNl
Ceramic
e
shctrlytic
clectrolytic
eerameE
eTLnIe
Shevtroly tic
electrolytlc
eramic
slectrolytic
CETLI
mylar
mrki
sheoLraytic
cepami
e mic
cegamic
Lt
mylay

o ke



Refl Mo Farr Mew Dleseripiian Refl Mo Fors Mo Dregiription

21 1-121-409 47 ke 1Y ekotrolwds | O4Ls 1121402 k] Lt T L 2t T
sz cioie oz Hfs Y conme T4ls 11484 Sép £55 0¥ cenamit
T L141554 S6p 5% S0 cemmic
301 e SV sl 15 111391 1 218 S0V ckotrolytic
Ci02 0% SOV mylor cay 1-121-391 1 s S0V emdroltlc
cH3 ESTIL S cath 1121420 o #is 10v dectrolytic
C4 S5 S0V cTomic cdzl 1121420 =i 2w 14Y ket
c305 Hhfp SOV . cotame a2 LIOS6ELEY 0056 SIDS SOV invhr
6 £10% 50V mybr [CF] 0565212 005 f10% S0V myl
i FLOS6TT-L2 GE 0% S0V mwlr Cand 1-121-390 1 £ 50y elcreoyriz
304 - - - - - [} 121391 1 =5 SOV cleotrolytic
CHA 110567713 G022 18%  S0¥  nwhe car 11121396 47 s 5oy eteerolytc
Lot} - - - - - 427 21-3904 4.1 55 M0V electralytic
i 1165677-12 0022 0% S0Y  nwhe cam 1127001 LEH 1308 WV wid,
©312 110567502 1 *y%  50Y myl ulumliuny
i3 1165-685-12 D1 1094 S0V b [<E] 11056722 00OB 2105 SOV mplar
eI ] 1-101-48+ p 2355 S0V ceamic 435 1-121-356 47 Hln 20V erenoyne
cans 11019 2.02 #s  15Y cernec (25 P2l AT 8% 23V ekarolvic
=i ety e 8% 16V elenelyiic | ou37 fagtde a7 SWE 16V shotralyiic
ong LB 202 5 15V cernec
FIT 1031 it 0% Y coamic Tl 1021388 oo tMiE 35V ckoholyee
£330 1127018 ol % Y talid, cr02 114 W EShe ISV ebeciabetic
aluminum €3 1421408 47 s 16V exctiolrne
51 1-10L-9H 202 e 1Y e Ll 110575012 0022 EL0F KOV myle
c322 1121398 41 e MY ekl | CM6 110875712 0072 EI0% 200V myla
7] 101324 002 s 1V cenmle
£33 121415 Wi #E Y eeowiyue | csoL 1102477 Wop 2% S0V comamic
€315 171484 13 £7% 28V cecualwic | CRO3 110S671-12 0063  ELAE  S0Y nuka
326 121456 53 s WV ehcmolpic | CE 112140 2 s 0¥ ewcmirtic
car 121413 10 s 63V ekowmuc | €305 110467013 0022 LIeE S0V mykr
320 10467142 002 20% SOV myla 206 110567112 0023 2I0%  S0Y  nol
2% 110467318 0.1 105 30V mylor
Y0 LI0S677-12 Q032 203 SV ayla 7300 1-141-095 <ipnciton. trimmer
o 1107952 16p ES% SOV ceramic cTane 1143095 eapaciiar. td imingr
3 1103938 Ip 02p SOV cepomic
o2 1163710 24ty 5% S0V styol RESISTORS
Al resiztonce values ore in £, £5%, ST aml
cani 10568312 G068 *10% S0V mykr ol Y pa, s stheraise indleated,
£a02 110566112 0001 £10% SOV mpbr R 1244713 47k
Can3 L105661-12 G001 E10% S0V mylar RIDY 1344700 HEk
Cag 1121395 10 MEs sy eectolybe | RID3 1-244697 10k
C4s 1I05660-12 00047 20T S0V mdar Rl 1208665 40
Al 1121344 13 g% 25V ehenolyte | RIDS 1M 6E% 4Tk
\ Cad? [ETSETE] 10 PME 63V ekomiic | RIG 1242487 ok
' CH8 1121409 " 44 16V chetiolytle | RIOT 1-24 666 $10
[ 1-H378 4J00p  #5% S0V sterol R10F 1243673 1k
<410 1127022 D47 WS WY sold R10% 1242442 £
alaminttm Rinn 1242407 19k
cal 1121403 3 e 1Y elecnolyic | RIN 1-244-6%2 (%3
CL 121403 31 s ey ekanpd: | RUIZ 124 Bhéh 510
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R13
Rila
RIS
RILE
k117
3111

R201
RN
R0}
R4
RH$
R
RHT
ANE
RH9
L300
L8]
LS
k213
B2tz
ELLS
RIG

1342471
1-244-6T7
1-a-535
1-343-653
124575
1-24a-613
1-243E671
1144677
1-244.60%
1242651
1-144.673
1144471
12440
1-H 1457
1ML
1-H-60
1-M4-6E5
1244675
L-2ake8s
[-244-663
L-44471
1-244-679
1241671
1-244-673
124 2647
1244678
42Tl
126350
1-144-705
1-1 2693
1-34LA7%
LT
- 265
L-adind
L-244-T
1RG5
1242673
13615
1244671
[EIERTL)
[FIPRTE
1-242. 910
1242451

lik
13k
LIk
MoK
Wk
210

&N

L5k
A¥k

B2

i

— 23 -

feaf, Mo

R0
R30d
R
B3I
Rinl
ki
R3I3
Rild
RA13

Fart pro.

1-2424631
1-24 1673
1-24a473
1-24 169
[-244-T45
1244134
L-242T45
L3431
b-242-T35
1T
1-24-642
PHAE2
- 24632
13T
1-242-703
12304588
1-2424€32
133 749%
1-24 64T
1-24 2680
1-247-5%)
1-242T20
1-244-701
1-244- 130
L-242-TH

L3659

(242673
M TOT
LTS5
[BEFEEE )

1-144£9]
1-H&-TH
1-H4-T00
1-MHd6H
1-ia454]
1-H4T08
1:249670
1-24491
1-Hd-64%
1Ty
1244691
1234673
1-244084
1244684
1204645

14k
4.7

12k
51
1k
13k
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