ORDER NO. SD7607-1118

Service Manual

FM/AM Stereo Tuner

ST-9600

(X), (XG), (XGH), (XSD),
(XSW), (XE), (XAL)

TECHNICAL SPECIFICATIONS (IH F) Specifications are subject to change without notice for further improvement.
FM TUNER SECTION AM TUNER SECTION

Frequency range: 88 ~ 108MHz Frequency range: 525~ 1605kHz
Antenna terminals: 30011 (balanced) Sensitivity: 30uV
. 750 (unbalanced) Selectivity: 25dB
Sensitivity: ) 1.9uv Image rejection (at 1000kHz): 80dB
Total harmonic distortion (400Hz, 100% medulation): IF rejection (at 1000 kHz): 85dB
MONO 0.15%
STEREO  025% GENERAL
S/N: MONO 80 dB Output voltage 0.077 ~ 1.()52&
Frequency response: 20Hz ~ 18kHz, +0.2d8, —0.8dB :
Alternate channel selectivity: 85dB Power supply: 50/60Hz 110/1 20/220/249\/
Capture ratio: 1.0dB 240V Only (Set for Australia)
image rejection (at 98MHz): 95dB  Power consumption: . 25W
IF rejection {at 98MHz): 105 dB Dimensions (W x H x D} 450x 173 x 362mm (173" x €3 "x 144"
Spurious response rejection (at 98 MHz): 100 dB Weight: 8.71g (19.21b.}
AM suppression: 55dB
Stereo separation: 45 dB at 1kHz, 35dB at 10kHz
Leak carrier {19kHz, 38kHz): —65dB

TECHNISCHE DATEN (DIN 45 500) Spezifikationen kdnnen infolge von Verbesserungen ohne Ankiindigund gedndert werden.

UKW-TUNERTEIL Begrenzung, Einsatzpunkt: 1.2uV
Empfangsbereich: 88 ~ 108MHz Bandbreite: ZF-Verstirker 250kHz
Antennenanschluss: 300Q {symmetrisch) UKW-Demodulator 820kHz

o . 750 (asymmetrisch) AM-TUNERTEIL

Empfindlichkeit:  1.8uV, 30dB Fremdspannungsabstand 30002 Empfangsbereich: 525~ 1 605kHz
1.4uV, 20dB Fremdspannungsabstand 3000 Empfindlichkeit: 30uVv
0.9uV, 30dB Fremdspannungsabstand 750 Selektivitit: 25dB
0.7uV, 20dB Fremdspannungsabstand ~ 76Q Spiegelselektion: 80dB

Fremdspannungsabstand: MONO 75d8B 2ZF-Festigkeit: 85dB

Frequenzgang: 20Hz ~18kHz, +0.2dB, -0.8d8B

Selektivitat: 85dB ALLGEMEINE DATEN

Gleichwellen-Selektion: 1.0dB Ausgangsspannung: 007 ~1.55v

Hamonische Verzerrung: MONO 0.15% STEREO 0.25% ) 0.6v

Spiegelsekektion bei 98MHz: 95dg  Leistungsaufnahme: 26w

ZF-Festigkeit bei 98MHz: 105dB Netzspannung umschaltbar: 110/121/220/240V

Unselektivititsfestigkeit bei 98MHz: 100 dB Abmessungen {B x H x T): 450 x 1713 > 362mm

AM-Unterdriickung: 55 dB Gewicht: 8.7kg

Stereo-Ubersprechdampfung: 45 dB bei 1kHz, 35 dB bei 10kHz

Trédgerrest: —65dB

Technics |

Matsushita Electric Trading Co., Ltd.

PO. Box 288, Centrs Osaka Japan
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4 LOCATION OF CONTROLS

@ 6 6 ® o) ® &

(1) FM STEREO INDICATOR @ BAND SELECTOR/PINK NOISE (9300Q0FM ANTENNA TERMINALS

@ FM TUNING METER CHECK SWITCH @750 FM ANTENNA TERMINALS

@ FM/AM SIGNAL STRENGTH METER @ TUNING CONTROL (®AM ANTENNA TERMINAL

@ POWER SWITCH @AM ANTENNA COIL @AF OUTPUT TERMINALS

® AF OUTPUT LEVEL CONTROL @@ RECORDING OUTPUT TERMINALS @LINE OUTPUT TERMINALS {TO PLAYBACK

(® MPX HI-BLEND SWITCH (TO INPUT TERMINALS OF TAPE DECK) TERMINALS OF AMPLIFIER)

@ FM MUTING & SERVO TUNING @ PLAYBACK INPUT TERMINALS (TO @LINE INPUT TERMINALS (TO RECORDING
SWITCH OUTPUT TERMINALS OF TAPE DECK) OUTPUT TERMINALS OF AMPLIFIER)

® TAPE DECK RECORDING/PLAY- @ 4CH MPX OUTPUT TERMINAL @FM MULTIPATH OUTPUT TERMINALS
BACK SWITCH @ 75Q0 COAXIAL FM ANTENNA SOCKET @ VOLTAGE SELECTOR SWITCH

{Except Set for Australia)

FM IF AMPLIFIER I.C.

FM RF CIRCUIT

AM CIRCUIT

DISCRIMINATOR
AMPLIFIER I.C.

PINK NOISE CIRCUIT

FM MUTING CIRCUIT
MUTING RELAY
POWER FUSES

AF AMPLIFIER |.C.

LOW PASS FILTER

AUTO HI-BLEND
CIRCUIT

FM MPX |.C.

B LOW-NOISE RECORDING AND PLAYBACK

When making an ordinary recording of an FM broadcast, the tuner output is transmitted to the amplifier, and the
signal taken from the recording terminals of the amplifier is recorded and played back. When this method is used,
any noise which is generated within the tuner, as well as FM noise, is recorded also. Then, during playback, the
.sound also includes the tape-noise component.

This unit, in order to reduce this noise component, includes special recording and playback circuitry. And, in
addition, the operation of one switch also makes it possible to record and playback in the usual way if desired.

What path the FM signal wili foliow to the tape deck for recording, playback and monitoring, depending upon the
setting of the recording/playback switch of this unit, is shown on the foliowing page.

The frequency response of the FM signal which has been subjected to FM MPX is a high level, high-frequency signal.
FM noise is included in this signal, and tape noise will also be included in a signal which has passed through the tape
deck. Generally, because the higher the frequency, the higher the noise, the signal is recorded as it is after FM MPX,
and, by subjecting the playback signal to de-emphasis, the FM signal will assume a flat response and the noise level
can, atthe same time, be reduced. ,

{Tape noise can be reduced by approximately 10 dB/10 kHz lower than when recording in the usual way.)

I
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FM Noise FM Noise (Reduced) FM and Tape Noise

ORDINARY \
AND PLAYBACK _/JS’ - - _W -
SIGNAL {Recording}| (Playback]

Signal After FM MPX Recording Signal

B BLOCK DIAGRAM

Playback Signal
{Noise Signal to Amptifier}

i FM and Tape Noise
FM Noise Both Reduced

\ \ \ FM Antenna
= - i
(Playback)

Signal After FM MPX Playback Signal Input Signal to Amplifier
Recorded as is

RECORDING AND PLAY-
BACK SIGNALS WHEN
RECORDING/PLAYBACK
SWITCH OF THIS UNIT

IS SET TO “TAPE"” 1C103 TR101, 102 1C301

6th Ratio Discrl Amp| .
IF Amp. Detector Servo Amp,

TR} TR2, 3 Ceramic Fitter IC101 1€102 eramic Fiter

3rd~5th
iF Amp.

e SN

s

S N
s

e

e The Rec/Playback switch is at “AMP” position

TR203

3rd Muting
IF Ame.

Ceramic Fiter TR202
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* The Rec/Playback switch is at “TAPE (LOW NOISE)’ position of 1o

selector rec/playback muting/servo tuning Power
ST- 96 1AM 1. amp. 1. otf off Source C
- ()() 2 awto—FM 2 source 2. —on
3monad  31ape 3 (deapyd 210 TR51 954  TR921
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ALIGNMENT INSTRUCTIONS

Notes:
1. Outputlevelcontrol. . . .. ... ... ... ... ..., 0d8 6. Maintain line voltage at rated voltage. FM MPX PILOT ALIGMENT
2, Mutingswitch. .. . ... o e off 7. Output of signal generator should be no higher than necessary i fre nter i
3. MPX highblendswitch . . . . . ... ... ........... off to obtain an output reading. Using a frequency cou Using alternate system
4. Rec/Playback switch . ... .. .. ... ... ...... Source 8. 300 FMdummy antenna. . . ... ....... Refer to fig. 1 (© 98MHz Non-modulated mono signal applied to set. ® Apply stereo signal from generator or stereo station to tuner,
5. Band selector switch, . . .. ... AM, FM auto (FM-RF, FM-IF) 9. DeteCtor . .. ... ... Refer to fig. 2 14 % Muting switch to ON. @ Adjust VRB01 until stereo indicator lights up.
SIGNAL GENERATOR INDICATOR 3) Connect frequency counter to TP601 through 100k} resistor. Cement arm of VR601 as shown in fig. 4,
or SWEEP GENERATOR E[JIAL SETIN]G (VTVM or SCOPE) AD;gSTMSENT REMARKS @ Adjust VR601 to 19kHz £ 30Hz.
DISTANCE INT.
CONNECTION FREQUENCY (DISTORTION METER) STEREO SEPARATION ALIGNMENT
AM ALIGNMENT Notes: 1. Stereo moduiator ................. Connect stereoc modulator output to EXT. MOD terminal of signal generator
Sweep generator high ] T404 (1st IFT) (P) ] Internal OSC .. ... .. TkHz Pitot signal modulation . .. .. 10%
side through 0.001uF 455kHz Piont of non- | Connect vertical amplfier of | T405 (1st IFT) (S) Adjust for maximum 2. Signal generator ................. Frequency approximately 98MHz. Output level 72dB (IHF}, Modulation mode to FM
to TP2. Common to inter-ference | scope to TP3. T406 (2nd IFT) output 3. Band selector switch ............... FM auto
hassis. P
chassis.
SIGNAL GENERATOR |[STEREO MODULATOR INDICATOR -
Fashignloop of several | _600kHz 600KHz | Connect VTVM or scope to | T403 (OSC Coill | Adjust for maximum CONNECTION MODE and MOD. RATE (VTVM or SCOPE) ADJUSTMENT POINTS REMARKS
turns of wire and radiate ; (30% Mod. [17.9mm G"] output terminal of set L4071 (ANT Coil) output. Adjust ferrite core
signat into loop of tuner. |with 400Hz) ’ ’ ) T402 (DET Coil) of L4017 by screw driver. LEAK CARRIER ALIGNMENT
Fashion foop of several 1500k Hz CT403(0OSC Trimmer) | Adjust for maximum FM antenna terminal Only Pilot Signal 19kHz | Connect VTVM or scope VR602 (Leak Carrier) Adjust for minimum
A A 1500kH \ . * -
turns of wire and radiate | (30% Mod 5 2 e Connect VTVM or scope to CT401(ANT Trimmer) | output. 15 through dummy antenna. | (10% modulation) to output terminals. VR603 {Leak Carrier) output of set.
h - 4 {191.4mm(7%'1 | output terminal of set
signal into loop of tuner. |with 400Hz) : CT402(DET Trimmer) | Repeat steps {2) and (3)
FM-IF ALIGNMENT OUTPUT TERMINAL STEREO SEPARATION ALIGNMENT
S\(/jveerr)‘ gene;aéc)oroqigf; 10.7MH Point of non- Connect vertical amplifier of Adjust for maximum 16 fh!\foig;egz;tr?\;m;?)inna (3OI°_/ [ang F:] ) COCEJn‘?ISthTVtZrYn,ViIngIrsSfr?r%eu;?] ?/RBOI ) Adrj]us(t f%r lrT:cir;imum .
side through 0.001ufF to . z : scope through detector to T1 {(Main IFT) amplitude and symmet- : 6 modutation . A OUTPUT SEPARATION right (and left) output.
TP1.Common to chassis. inter-ference. TP101. rical curve. low pass filter, Refer to fig.5
Swoep omormior i T251 (Muting IFT) | Adjust for maximum share REC OUT TERMINAL STEREO SEPARATION ALIGNMENT
it Point of non- | Connect vertical amplifier of (P} and proper linearity. .
de th 3 . . . . . -
.Sllp(;'tcg?;’%hog (t)c?lﬁ:sstic;. 10.7MHz inter-ference | scope to TP251. T252 (Muting IFT) Adjust center frequency 17 FM antenna terminal L [and R] g%g}%&¥:;migglchhe%$oh VR701 Adjust for minimum
(S) as step 4. Refer to fig. 3. through dummy antenna. | {30% modulation) low pass filter 9 (REC QUT SEPARATION) right (and left) output.
Non-Signal Point of non- | Connect vertical amplifier of | T101(DISCR{ IFT}(P) | Adjust for maximum out- .
inter-ference | scope to output terminal of set| Brown Core put noise level. PINK NOISE ALIGNMENT
Non-Signal Point.of non- Tuning meter of set. T102(DISCRI IFTHS) | Adjust for center of tuning ® Apply 60 dB 98MHz FM signal to antenna terminal. ® Reduce selector switch to "'pink noise
inter-ference Green Core meter indication 18 (@ AF signal level at REC OUT terminal should then be 0 dB. @ Adjust VR351 so that the output is then 6 dB less than the
FM-RF ALIGNMENT previous output.
c EM 9OMH L6 {OSC Coil}
onnect to antenna z L4 (DET Coil) (S) . .
teminal through FM | (100% Mod. | (5 5 S0MEZ,) | Sonneet VIVM orscopeto |3 (peT Col) (p) Adjust for maximum Ali .
dummy antenna. with 400Hz) : P set. L2 (ANT Coil) (S) . ignment Points
L1 (ANT Coil) (P)
c M 106MH CT5({0OSC Trimmer)
onnect to antenna F4 CT4(DET TrimmerHS) | Adjust for maximum
terminal through FM {100% Mod. 1181 172'16:11'(-‘72,%)] SS:pnff:e\r/;m g; :Z?pe 10 |CT3(DET Trimmer)(P) output. &—(. I frviendl J_D
dummy antenna. with 400Hz) : : CT2(ANT Trimmer)(S) | Repeat steps (8) and (9) '
CTUANT Trimmer)P) DISCRI IFT DISCRI IFT AM 2nd IFT FMOSC  FM DET (Secondary) FM DET (Secondary) EM IFT FM DET (Primary} M DET (Primary)  FM ANT (Secondary)
ondary} (Primary) 458kHz 90MH2 106MHz 90MHz 10.TMHz 9OMHz 106MHz2 90MHz
FM MONO DISTORTION AL'GNMENT 7101 [ GRN T10% [BRN L6 l cT4 ] L4 T L3 i €T3
Connect to FM antenna 98MHz . . Adjust for minimum
terminal through FM | (100% Mod. 98MHz | Sonnect distortion meter to | T101 (DISCRI IFT)(P)) distortion meter indica- ([ P e oo\ [ B
d ith 400H : . o (o]
ummy antenna. wi 2) Repeat steps (7) and (10). TR0 A ' - A:T(P ,
rienary|
SIGNAL METER ALIGNMENT g ®/ @ some
Connect to FM antenna \ -cn
terminal through FM 98MHz R 2] FM ANT (Primary)
dummy antenna. (30% Mod. 98MHz Signal meter of set. VR561 Ad“‘.'St VRS561to about 4.7 T3 (- 06MHz
Output level of SG. with 400Hz} on signal meter scale. ¥ oa0s = = =
100d B (IHF){about 100mV) 2 I
P51 (AM‘LZm @ FM ANT (Secondary)
MUTING LEVEL ALIGNMENT | o
Note: Muting switch to ON (Lever is center position) T |u g
Connect to FM antenna > N R
terminal through FM 98MHz . :
dumm\? antennga‘_ 1100% Mod. 98MHz Connect VTVM o; scope to VRE62 Adjust that output can Tags [em ] [[craos ] Ta03 | cTa02 7402
Output level of SG. with 400Hz) output terminal of set, be obtained. m{&s Ir;‘T ml{.::::e)m ?SM mleT] :;M ISt IET Fu 05 AMOSC AN GSC AMDET AM DET
....... 26 dB (IHF) Ty Y Asesz:l(oaxlrv 45’5!!:;1;() 106MH2 z 60! 2 1 iz 600kH2
Note: Muting switch to ON (Lever is lower position} .. ..... deep ( ?SJ:;’;T.ON MUTING LEVEL = —\ / T MUTING LEVEL ADS, finput 1448
Connect to FM antenna DS {input 2848) @ @ @ @
terminal through FM 98MHz Connect VTVM or , T L] emwerenson
dummy antenna. (100% Mod. 98MHz onnec VM of scope to VR563 Adjust so that output can mEcony P NO ADJ. -
Output level of SG. with 400Hz) output terminal of set. be obtained. D) @ @ 602
..... 40dB (1HF) 19kHz WAVE
TPEO1
@ @ {19kHz
Qutput) -
~——————— 1 NO ADJ.
° v ]
To SG | 11250 | @ 19kHz TRAP
G i o 250 | 750 | To Tuner \
( imp. ) { | LEVEL ADL. PHASE ADJ,
1500
ot AA———0 — ] % [_vren ] PR O
PLL VCO LEAK LEAK LEVEL ADJ,
_______ 19kHz CARRIER CARRIER

3000 FM Dummy Antenna
Fig. 1 DETECTOR
Fig. 2
ST-9600 (6] sT-9600




ABGLEICHANWEISUNGEN......... VOR DEM ABGLEICH SORGFALTIG DURCHLESEN
MESSENDER - SKALENZEIGER-
EINSTELLUNG DES ANGEIGE
SCHALTUNG | FREQUENZ | EMPFANGERS IROHRENVOLTMETER ODER OSZILLOGRAPH) ABGLEICH BEMERKUNGEN
{ABSTAND]
FM HF-ABGLEICH
Anschiuf an den FM
Antennenanschiufl 87.5MHz Output meter lber Laut her- .
. L - 87.5MHz ulput meter uber Lautsprecher Auf max. Ausgang
uber die kansttiche. | {100% Mod schwingspule anschlieften. L 6 {Oszillatorspule) N
FM Antenne bel 400 Hz) [0mm] wingspu ieisen abgleichen
(Vgl. Abb. 1) .
L4 (Zwischenkreis) (S)
. 90MHz 90MHz - L3 (Zwischenkreis) (P)
v ) {28.5mm) L2 (Antennenspule) (S) -
L1 (Antennenspule)} (P}
CT5 (OSZ. Trimmer)
CT4 (DET. Trimmer){S)
. [oeMnz aea . CT3 (DET. Trimmer) (P) -
- -fmm CT2 (ANT. Trimmer) (S)
CT1 (ANT. Trimmer) (P)

o

_»CENTER REQUENCY POINT
- i F To Tuner

1K
MUTING IF FREQUENCY VR601

| e

~ CURVE A-B,D—E: Stereo OFF Position. ol
IF FREQUENCY CURVE B8-D: Stereo ON Position (Indicator Lighting).
C: Adijust Paint of Pilot Circuit. LOW PASS FILTER

(for = 16kHz ~ 19kHz)
Fig. 3 Fig. 4 Fig. 5

QLT T TR T TRV T PR TR R AR 11T R TR TS TR PR TR R[OS 1Y T[T T TIORTTRL T RETR TR TR LR TR VAR T AR TR0 PR R TR TR T AR T 0 TR T T R T |

®m SERVICE AID

1. Muting Circuitry

. . . . NARROW-BAND SIGNAL
The muting level of this model is electable in two steps.

{ TR501
There are three positions of the muting switch: “‘on,” "off" / i\
and ‘‘deep.” This circuitry is designed so that when the I
+B

i i H T o, Muting Operation Range——> l€—
muting switch is moved from the “on’ position to the :
{
i
|

“deep’’ position, the muting circuitry will then operate at an
{28d8)

input level which is about 20 dB larger than the level at the [’f:‘."‘“°°e""°"] “deep’ TRS02 — Greuitry
“‘on”’ position. o Tt14dB)

The principles of this circuitry are as follows. Utilizing the WIDE-BAND SIGNAL
AND circuitry consisting of TR501 and TR502, the FM IF
signal from terminal (5) of IC103 passes from TR251 and
through the IFT for muting, thus becoming a narrow-band
signal, and is apptied 1o TR501. Meanwhile, the FM IF signai from terminal (1) of IC101 passes from TR201 through
the control circuitry of CF201 and CF202, and is applied to TR502 as a wide-band IF signai. The muting circuitry
operates in the following way. TR503 operates, and, in order to cause the output relay of the AF circuitry to operate,
the signals applied to both TR501 and TR502 overlap each other. The reason that the AND circuit consists of TR501
and TR502 is in order to combine the signals of both, and, even if one of the transistors operates, the muting circuitry
will not operate.

{Muting AND Circuitry)
Fig. 6

In addition, in order for the muting level to be selectable in two steps, the level of the wide-band signal applied to
TR502 can be changed by a switch (§3-1), and the selection is made according to the change of the operation level of
TR502.

ST-9600

Meter

—— ——

2. Automatic High-Blend Circuitry

This circuitry is designed to reduce noise in
FM stereo broadcasts, especially that noise ™"y acier Rch
heard during reception of weak signals ‘e -8
from the broadcasting station, and thus

making' FM stereo broadcasts more plea-
sant and easier to hear, This "*high blend"
circuitry operates automatically, if the in-
put signal is below a certain specified level, an
as controlled by an electronic switch. (See
figure 7.}

Right Quiput
] TRT01

Wy
A
Wy

off

(5220

;

$3-1 ‘ AMA aute

S$4 (Hiblend Switch)
manual

4
Wy

R529 220K

100

TR02
Lett Output

J;

In general, the noise component of a signal ! )
To Muting AND Circuluy Lch

is at a high level in the high-frequency
range; and, because the reverse-phase noise (A',"mmatic High-Blend Circuitry)

of the left and of the right FM signals Fig. 7

received by the multiplex circuitry be-

comes mutually mixed with each other, the high-frequency ranges of both channels become blended and the noise
components cancel each other, thus giving this circuitry the name *hi blend" circuitry.

When input signals are weak, the circuitry is designed so that TR521 will not function, and positive B voltage is applied
to the collector of TR521. Positive and negative B volitages are separately applied to the gate of TR523, and, if the
positive voltage is high, TR523 is in the operating condition. In other words, the hi-blend switch will change to the
“on’’ condition.

Then, when an input signal which exceeds the muting level (30 dB) is received, bias begins to be applied to TR521.
When this happens, the collector becomes the grounding potential, and, because the voltage becomes negative and the
gate of TR5623 becomes open, the “hi-blend’’ switch becomes ‘off.” TR622 and TR521 are transistors provided to
make this operation quick.

3. “Pink-Noise’’ Circuitry

Because the level of “white noise” of discrete output is high in the high-frequency range, it can be used for
determination of the recording level, when recording an FM broadcast, by makin’g the frequency response flat. {See
figure 87)

FM Noise
Characteristic

-3dB8/oct
dtB A‘ . a'a \ ale —

—7 —7 —7

Pink Noise

+8
x < o Si-& TR703 R_ taee
16301 IS b3 _g?/,_“_@j REC OUT
-";o; |
) 8 |TR3s TR352 T TR708
g::cuu = A'A'Av 0 o L
put o TAPE
305 R3S Vﬁ __jf_“ ®———
Va7 15K B REC 0UT
<« - .
X °° St-4 o~
° MT ouTPUT
i 16801
o Si-5
—E{»—@ @—Aw—‘_-» ouTPUT

{Pink Noise Circuitry)

Fig. 8
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p

The DC component is taken from the discrete output taken from terminat (6 of 1C303, and the response is made flat

by the filter circuitry. Then, after the signal is amplified to an appropriate level, it passes through the selector switch,
and then to the tape input terminals and the output terminals of this unit.

4. Stereo Demodulation Circuitry [MPX]

F——+8 [{(L+RI{(L-R)19kHz
Lo'MutDing EE 8
etay Driver : -8 .
TRase TRSAT TR542 . i :
o '
(LtR)(L-R) o " .
b T !
+8
3 s 3
i3S 1601 63 Qolofl Y 3
3 . Y .
4 :
Y : Dl TR&03 TR
e e |3 . ) 3 &
3 i
i
WA
+8 +8
TL0!
{MPX Circuit)
Fig. 9

This circuitry is shwon in figure 9. The compound stereo signal taken from terminal () of 1C301 is applied to the
differential amplifier of TR601 and TR602. The bases of TR601 and of TR602 are connected by the 19-kHz trap coil,
and the signal, from which the pilot signal has been eliminated, is applied to TR602. The sub-signal and main-signal of
the compound signal applied to TR601 are canceled by the sub-signal and main-signal applied to TR602, and only the
19-kHz signal is taken from the collector of TR601. This signal is then applied to terminal @ of IC601.

The 19-kHz signal, which has a 90° phase-difference with respect to the input pitot signal, is taken from terminal (@
of IC601; this signal is then passed through the phase circuitry formed by VR603 and C613 of TR603, and is given an
additional 90° phase-difference. This signal next passes through TR604 and becomes the same phase as the input
signal, the waveform is clearly shaped by T602, it passes from the switching circuitry of TR605 through TR606, and a
19-kHz signal which is the opposite phase of the input pilot signal can be taken out. This reverse-phase 19-kHz signal
enters terminal (2 of IC601, and the stereo compound signal from terminal (§) of 1C301 is also applied to terminal
(@ . in other words, the pilot signa! of the compound signal and the reverse-phase 19-kHz signal are canceled, and only
the sub-signal and the main-signal enter terminal 2) of IC601 as input. Then stereo modulation is accomplished by the
signal from which excess components have been mutually removed.

The circuitry of TR541 and TR542 is interlocked with the transistor used as the muting relay driver, TR954, and, when
TRO54 operates, TRH41 also becomes activated and TR542 becomes off. When TR954 becomes off, TRH642 becomes
on, and the input compound signal to IC601 becomes grounded. In other words, the muting circuitry and the circuitry
for the suppression of “shock’ sounds function to prevent the stereo compound signal from becoming input to 1C601
when the relay is not operating.

(9] sT-9600

5. Stereo Switching Circuitry

In figure 9, there is always a 19-kHz signal at terminal @@ of IC601, caused by internal oscillation of the
phase-locked-loop IC. During a monaural broadcast, the circuitry which prevents this signal from being applied to
terminal @ of IC601 is the switching circuitry.

When a stereo signal is applied to 1C601 the voltage of terminal () of IC601 is approximately ground potential, the
base voltage of TR607 becomes negative voitage, and TR607 operates. The coltector of TR607 is connected to TR605
by way of a resistor, and, when TR607 becomes on, the gate of TR605 becomes ground potential, thus causing the

switching circuitry to close.

If a monaural signal enters IC601, positive B voltage appears at terminal (6 of IC601, and positive voltage is applied to
the base of TR607. This voitage acts as a cut-off to TR607, causing negative voltage to be applied to the gate of
TR605, the switch opens, and the 19-kHz signal is not transmitted.

6. Circuitry for prevention of ‘“shock’’ sound when power supply is turned ON and OFF

(A) When Power Supply is Turned ON

As shown in figure 10, negative voltage
with a small time-constant and positive
voltage with a large time-constant are
divided at the base of TR961, and the
_result is that the voltage becomes ne-
gative voltage and is applied. TR951,
consequently, becomes off. The po-
sitive voltage passes through R954 and
flows to C952, and TR952 becomes off,
resulting in bias being applied to
TRO53, turning it on. At this point,
current flows to germanium diode
D952, the base of relay driver TR954
becomes gound potential, and the relay
becomes off. The voltage, across C952,
however, soon increases, TR953 be-

To Muting Circuitry

Relay

Time-Constant +8
(Large)
TR954
§3-3
d
'~ o Positire
Time Constant D952 Voltage
(Smalt}
AC )
Dest | 3K T TR953 i
Uk B |
S g I
|
1
n n N i
h 1 It 1
" H " i
o N S R4 .
oA e gFF —ZE0 . gpp —— gy OFF ~ ==~ reay OFF
— OFF — ON —— OFF —————————————— ON ~———new (N
lL‘I,',!."V‘L'.""'“"‘ power e N __Discharge | PFF —— ON OFF — ——— netay OFF

(Circuitry for Prevention of ‘‘shock’’ sound)
Fig. 10

comes off when bias is applied to TR952, turning it on, and, because reverse bias is applied to D952, TR954 becomes
on and current flows to the relay. The time lapse until the relay becomes on depends upon the time-constant of R954
and C962, and is fixed to be about four seconds.

{B) When Power Supply is Turned OFF

Because its time-constant is small, the negative voltage applied to TR951 rapidly decreases, the positive voltage remains
as the base voltage, and turns TR951 on. Because the base of TR952 beconres earth potentiat when TR951 is on,
TR952 becomes off, TR953 becomes on, and TR954 becomes off.

In other words, when the power supply is cut, the relay becomes off at the same time.

(0] sT-2600
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Schematic Diagram ...... Model ST-9600 (x, xG, XGH, XSD, XSW, XE)
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matic diagram may be modified at any time with the development of new technology).
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® SERVICE AID

Note: The AND circuitry is circuitry which includes 2 transistors, TR501 and TR502. If, when a narrow-band
|F signal is applied to TRB01 and a wide-band IF signal is applied to TRB02, both inputs do not exceed
7. Servo Tuning o the pre-set level, neither transistor becomes on. In this unit, 2-step muting changeover is accomplished

; Servo tuning is circuitry which, if the tuned frequency should for some reason become slightly detuned, detects by the level applied to TR502. (Refer to *'1. Muting Circuitry” on page 7.)

: the FM discriminator error voltage, amplifies, and charges and discharges the C311 capacitor. - The bias of
variable-capacity diode D1 is then changed by the voltage across the capacitor, the oscillation frequency is
regulated, and the tuned frequency is automatically returned to the perfectly-tuned point.

. {b) M, because the input level is small, the muting circuitry does not operate, TRB03 becomes on because
TR501 and TR502 are off, and the collector is ground potential. Voltage is, therefore, applied to D313
‘ and D603 in the forward direction, and current flows. However, because these diodes are germanium

E § FM-IF FM-IF diodes, no bias can be applied to TR315, and it becomes cut off. This becomes the same circuitry as when
3 £ {norrow ‘”’“’J\ : {wide band} _ the muting switch is off. In other words, the timer operates when the muting switch is changed from “off"”
%g % to "‘on'' by input which is higher than the muting operation level, or, about 6 seconds after the instant
55 e 130l 4t when, with the muting switch “on”, a strong signal is received during reception of a weak signal which is
e 53~/ (muting switch) less than the muting signal {or no signal).

A
V¥v

‘ Circuitry
Discriminator
3

output

fe————=— To Auto Hi-Blend circuitry

AA

. RUSMK P32039K m— o e e ey e e — -
m( T W r—W— - _1; ' . +8 {3) When frequency deviates to a frequency slightly higher than the perfectly-tuned frequency:
S s ‘l!’é ! e Sl s : The discriminator center voltage from the sixth terminal of 1C301 is applied to the base of TR312. Because the
§, i o o JI s3 : ] ! center voltage is usually OV at the time of perfect tuning, TR312 does not operate. |f, however, the tuning
° : N 2B : mﬂ?tgrvm’ay point is changed to a frequency slightly higher than the perfectly-tuned frequency, a positive voltage is
T : E—‘ I : produced at the sixth terminal of IC301 in the proportion that the frequency deviation is to the perfectly-tuned
1 [ TR302 ] TRS02 Tsas| L1 frequency. This voltage changes TR312 to the “on’’ condition, and the electric charge of C311 passes through
! -~N——J'03m T : R314 and discharges. In other words, the voltage across C311 decreases, and the voltage applied to variable-
'*Eﬁ L ,L i capacity diode D1 in the front-end decreases. When this happens, the capacity of D1 increases, the oscillation
: voltage becomes low, and the perfectiy-tuned point is then reached. When it is tuned, the discriminator center
———————————————————— - voltage returns to OV, and, therefore, the operation of TR312 and the discharge of C311 both stop.
-~ |88V Muling eirauttry
————— —~— Discharge Path $3-2 {servo tuning) -
——~ ——« Charge Path auto Al
D43 {4) When frequency daviates to a frequency slightly lower than the perfectly-tuned frequency:
Because the discriminator center voltage also moves in the negative direction, negative valtage in proportion to
{Servo Tuning Circuitry) the frequency deviation is produced at the sixth terminal of 1C301. Because TR312 is in the “off"’ condition at
. 0V, the “off’" condition naturally continues with the negative voltage. As explained previousty, TR311 be-
Fig. 11 comes "'off"" when the timer circuitry operates, and, therefore, +B voltage passes through R315 and flows to

: C311, thus increasing the voitage across C31 1. The reverse bias of D1 is increased by this charging voltage, and
(1) 1f muting switch is OFF the capacity decreases, thus causing the oscillation voltage to become high, and the perfectly-tuned point is

Because the muting switch {S3-1) and the servo-tuning switch (S3-2) are interlocked, the servo tuning is off reached. The charging of C311 then stops.

when the muting switch is off.

As shown in figure 11, when (S3-2) is in the "“OFF" position, the base of TR315 is near ground potential and is

cut off. As a result, bias voltage is applied to the base of TR314, turning it on. When TR314 operates, TR313

becomes off because the collector becomes ground potential, and TR311 becomes on. As a result of this series

of operations, current flows from R320, through R318, to D311, and through R312, becoming the emitter B POWER SUPPLY SCHEMATIC DIAGRAM ...... Set for Australia [XAL]
current of TR311, Because there is no change in the voltage across C311, there is also no change of the oscil-

lation frequency. (A voltage which is always constant is applied to variable-capacity diode D1.)

F1100mA T 1301 gpg

(2) When the muting switch changes from OFF to ON, the timer circuitry operates.

{a) When the muting circuitry operates, the muting AND circuitry (see note below), TRB501 and TR502,
becomes on, and the base voltage of TR503 thus is turned off by the ground potential. In other words, +B
voltage is applied to the collector of TR503, and the bias of D603 and D313 connected there is reversed.
That is, the condition of D313 becomes as if not connacted to the base of TR315. And the +B voltage pas-
ses through R324, and charges C313. When the voltage across C313 (VBE of TR315) is charged to 0.6V, AC 240V
TR315 becomes on, TR314 becomes off, and the timer circuitry functions. The time until TR314 becmoes BLU N
off, as determined by the time-constant of R324 and C313, is set to be about 6 seconds. When TR314

I
S\f@ METER LIGHT
| B
‘ ( j)olAL LIGHT
becomes off, TR313 becomes on, and TR311 becomes off. Because TR311 does not operate, the standard F@%@b}:@
voltage across C311 is affected by the operation of TR312. [Refer to item (4.} BLK BLU

|
ST-8600 ST-9600 (14
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Printed Circuit Board Wiring View......Model ST-9600
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