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1. SPECIFICATIONS

Semiconductors

I A & d e i o ans's nlamise s ulles A
e e ' v des Ve sonssenasnasamannsne 1
LA e L PR e R S A 55
e P 36
Power Amplifier Section

Continuous Power Output form 20 Hertz to 20,000 Hertz
(Both channels driven). . . 85 watts per channel (8 ohms)
110 watts per channel (4 ohms)

Total Harmonic Distortion
(20 Hertz 1o 20,000 Hertz, from AUX)
Continuous Rated Power Output., . . No more than 0.1%

43 watts per channel power
output, 8ohms . . ......... No more than 0.05%
1 watt per channel power
output, Sohms . . ... P No more than 0.05%
Intermodulation Distortion

(50 Hertz: 7,000Hernz=4:1, from AUX)
Continuous Rated Power OQutput. . . No more than 0.1%
43 watts per channel power

output,8ohms . .. ...... .. No more than 0.05%
1 watt per channel power
output, 8ohms .. ......... No more than 0.05%

Frequency Response . ........ 7Hz 10 90,000Hz *1dB
Input Sensitivity/Impedance

POWERAMPIN . .....cccocenanne 1 V/50k ohms
Output

I x a's s 50 s o uane A, B, C, A+B, B+C, A+C

N S s save susiesassess Low Impedance
Damping Factor

{20Hz 10 20,000Hz, 8ohms) . . . .....ccvvvvnns 25
Hum and Noise (IHF, short-circuited, A Network) . . 100dB
Preamplifier Section
Input Sensitivity/Impedance

B s s ssosnssansns 2.5mV/50k ohms

B e s s csccscsccnsans 2.5mV/50k ohms

Il & aae & s o s s s sasusans 6.5mV/50k ohms

J & e. o s/ 's o s o s ssssss 150mV/50k ohms

i . 150mV/50k ohms

AN 2 v ccccoscascss 150mV/50k ohms

TAPE PLAY 2 (DIN connector) . . . 150mV/50k ohms
PHONO Overload Level (T.H.D. 0.1%)

L 200mV (1kHz)

L A 200mV (1kHz)
Output Level/Impedance

I B s s s cscorsssnsrnsnes 150mV

I e = = s c s cosososennnnss 150mV

TAPE REC 2 (DIN connector) . 30mV/80k ohms
e = u s s 60000000000 1V/100 ohms

Total Harmonic Distortion

(20Hz 10 20,000Hz 1V output), . . No more than 0.05%
Frequency Response

PHONO (RIAA equalization) .30Hz 1015,000Hz +0.2d8

AUX, TAPE PLAY ....... 15Hz to 40,000Hz *{'dB
Tone Control
IR e Tt & a e (b ATl +7dB/+10dB (100Hz)
Turnover Frequency 200Hz/400Hz
REBLE -2 oo o aia e mimim e s, a £7dB/£10dB (10kHz)
Turnover Frequency SkHz/2.5kHz
Filter
LN e e L E & 5 ARIstaTY 30Hz (6dB/oct.)
I RN i DSEs . 9.5 & @ Simsalnce 6kHz (6dB/oct.)

Loudness Contour {Volume control set

at —40dB position) . . . . +6dB (100Hz), +3dB (10kHz)
Hum and Noise

(IHF, short<ircuited, A Network, rated power )

RN it a v et a3 siminie: . w 8Pe"s N la A Te i 75d8

R TAPE PLAY s d uryars s s un vnaibine e 90dB

MR« cvvvessansnnunneasanbannusde -20dB

FM Section

Usable Sensitivity. . . MONO . .. 10.3dBf (3.6u:V/30052)

STEREOQ . . 22.2dBf (14.1uV/30052)

Usable Sensitivity (IHF '58) . . . ............. 1.8uV
50dB Quieting Sensitivity . . .

MONO . .. 17.2dBf (8.0uV/300£2)

STEREO . . 3B.04Bf (87uV/300%)

Signal to Noise Ratio a1t 65dBf . MONO .. ...... 72d8

STEREO ...... 67dB

Distortion at 65dBf 100Hz ... MONO......... 0.15%

STERED nvvvan 0.3%

IRHE o« « MONO 550sva'ss 0.15%

STEREO ....... 0.3%

OkHZ....MOND . icannss 0.4%

STEREO ....... 0.4%

Frequency Response . ..... .. 30Hz 10 15,000Hz *$3%

CRMBO RO 5 +5 50 55564 ¢ 5 8 oS v 1.0d8

Alternate Channel Selectivity . . .. ............ 80d4B

Spurious Response Ratio ... ... .o unn 10048

Image Response Ratio .. .......cvuvvnnnnns 85dB

IFResponse Ratio . ..o v v v v vn v nmnnnnnnn 10048

AM Suppression Ratio . . ... ... inennnan 5548

Muting Threshold .. .......... 14dBf (5.5uV/30052)

Stereo Separation . . .40dB (1kHz), 30dB (30Hz ~ 15kHz)

Subcarrier Product Ratio . .. ............... 62d8

SCARejectionRatio ........ccccvuananans 6248

Antennalnput ... ............ 300 ohms balanced

75 ohms unbalanced



AM Section
Sensitivity (IHF, Ferrite antenna) . .. ....... 300uV/m
(IHF, Ext.antenna) . ............. 15uV
RV RN, e e e Tatial e i nt i en . o 0 8 e i m 40d8
SignaltoNoise Ratio . . ......cvvvvrnnrrns 55d8
Image Response Ratio .. ....vvvvvvnnnnnnss 65d8
IF Response Ratio . .. ........ R A 8548
AR -a's saiats Built-in Ferrite Loopstick Antenna
Miscellaneous
Power Requirements .. ......ovvvvvenns 120V 60Hz
Power CoONsSUmprion . . . . ..o v nvvenns 320w (UL)
S60W (max.)
Dimensions . ....... 526.6(W)x173(H)x411.5(D) mm
20-3/4(W)x6-13/16(H)x16-3/16(D) in
B e~ o e e 19.1kg (42 1b 3 oz)
Furnished Parts
EIN TRV AR i *Cl. < ».v i iais wuin o 5es wien s 1
Operating Instructions . . . ... .vvvnvnnnernsrsss 1
FIERRIRE " o & Aiiaies an o o d aif e 0h b EEadxs 1
NOTE

Specifications and the design Subject to possible modification withou! notice due to improvements

SX-950



2. FRONT PANEL FACILITIES

SPEAKER BUTTONS
Three sets of speaker terminals, A, B, and C, are provided
on the rear panel, and the required speaker systems can
be selected by depressing the SPEAKERS buttons as
follows:

R bt ardl i ¥ & 9 Speaker systems A operate

B et TR N A Speaker systems B operate

& R L Speaker systems C operate
NOTES:

1. When any two buttons (A+B, B+C, C+A) are depressed
simultaneously, the corresponding pairs of speaker
systems will come into operation. However, il is not
possible to operate all three speaker systems at the
same time, even though all the buttons are depressed.

2. For private listening through headphones, return all
the SPEAKERS buttons to the OFF (undepressed)

position.
PHONES OUTPUT JACK
Accepts stereo headphones.

POWER SWITCH
After turning this switch ON there is a delay of some 3
10 6 seconds, during which time the protection circuit
operates Lo eliminate unpleasant noise.

BASS CONTROL

Clockwise rotation gives stronger emphasis to the bass
range below the turnover frequency (which is sclected by
the BASS TURNOVER switch), while counterclockwise
rotation reduces bass response.

BASS TURNOVER SWITCH

This selects the frequency below which the bass tone con-
trol will begin 10 act. This “turnover"” frequency can be
set at 400Hz or 200Hz, to match the characteristics of
the room, the program material, or your personal listening
preferences.

TONE SWITCH
In the OFF (up) position, this switch causes the ampli
fier section 1O operate with a flat frequency response
regardless of the tone control setting.

TREBLE TURNOVER SWITCH

This switch selects the frequency above which the treble
tone control will begin to act. This “turnover™ frequency
can be set at 2.5kHz or SkHz, 1o match the characteristics
of the room, the program material, or your personal
listening preferences.

TREBLE CONTROL

Clockwise rotation gives stronger emphasis to the high
range above the turnover frequency (selected by the
TREBLE TURNOVER switch), while counterclockwise
rotation reduces high-range response.

SIGNAL METER

HIGH CUT FILTER SWITCH

FM TUNING METER i

With the SIGNAL meter necedie deflected ta the right,
make fine adjustment by centering the FM TUNING
meter needle (indicating optimum reception). .

For AM and FM station tuning.
AM tuning: Tune for maximum deflecti

SIGNAL meter needle to the righ
FM tuning: Both the SIGNAL and FM TUN

TUNING KNOB
Sclect the station and tune for optimum reception by

observing the SIGNAL meter for AM stations, and both

SIGNAL and TUNING meters for FM stations,

PROGRAM SOURCE INDICATOR

LOW CUT FILTER SWITCH —

When low-pitched rumble (from turntable motor or other
source) is obstrusive, set this switch to the 30Hz position
to provide 6dB/octave attenuation at frequencies below
30Hz. If no interference is experienced, set in the up
position.

| 4

When high frequency scratch noise (from worn records
or other source} is unpleasant, set this switch 10 the 6kHz
position to provide 6dB/octave attenuation at frequencies
above 6kHz, If there is no interference, set in the up
position. |

’ }

MPX NOISE FILTER BUTTON P

Comparatively high frequency noise, incurred when re-
ceiving weak FM sterco signals, can be eli ted by
depressing this button 1o ON, In this case ho s there

will be some loss of stereo separation. ;

TAPE MONITOR (1,2) SWITCHES
§o Y e With a tape deck connected to the TAPE 1
jacks (REC and PLAY), cither playback or
monitoring of a recording in progress are pos-
sible.
- oA g Same as in | above, with a tape deck connected
to the TAPE 2 jacks (REC and PLAY).

“TAPE DUPLICATE SWITCH

Set this switch in the ON (down) position to duplicate
or edit a recorded tape using two tape decks.

~FM MUTING BUTTON

Leave this button undepressed (in the ON position) to
suppress unpleasant interstation noise while tuning be-
tween stations. Low-strength signals may also be sup-
pressed by this function, so to pick up a weak station
depress this button to the OFF position.

FUNCTION SELECTOR BUTTONS
To select the program source, push the buttons as follows:
v A For AM broadcast reception.
BN s s For FM broadcast reception. The STE-
REO indicator lights up when the broad-
casl 15 in sterco,

. To operate a turntable connected to the

PHONO 1 input jacks.

PHONO 2/MIC . As above for PHONO 2 jacks, or for
reproduction through a microphone con-
nected to the MIC jack on the front panel.
Note, when the microphone is plugged in
the turntable connected to the PHONO 2
jacks cannot be used,

R s &8 winiis For listening to an audio component (car-
tridge tape player, TV sound tuner, eic.)
connected 1o the AUX input jacks.

NOTE: Only one FUNCTION button should be de
pressed at a time.

“‘MIC JACK

Accepts a standard 6 ¢mm microphone plug.
AUDIO MUTING SWITCH -20d8B

Depress this switch to attenuate the audio output by
20dB. This convenient feature saves having to disturb the
VOLUME control, for example when answering the tele-
phone.

-VOLUME CONTROL

Governs the level of sound outputs both from the speaker
systems and from headphones.,

"LOUDNESS SWITCH

Depress this switch when listening at low volume. The
frequency response of the human car varies according to
the listening volume, and the depressed position com-
pensates for hearing response by emphasizing the bass and
treble.

~MODE SWITCH

For stereo playback, leave this switch undepressed (or
press to release, if already depressed). When depressed
for MONO playback, left and right channel sterco signals
will be mixed to produce monophonic sound from both
speaker systems,

BALANCE CONTROL
Adjusts the balance between the sound volume from the
left and right speaker systems or headphones,
ADAPTOR SWITCH
When employing adaptor components, such as a graphic

equalizer adaptor, RG processor, or Dolby NR adaptor,
depress this ADAPTOR switch to ON.

T



3. CONNECTION DIAGRAM

TURNTABLE

TURNTABLE

CARTRIDGE
TAPE PLAYER

TAPE DECK
(open-reel, cassette)

TAPE DECK
(Opan-reel, cassette)

SX-950

DOLBY NR ADAPTOR

4 CHANNEL DISCRETE
FM ADAPTOR

OUTDOOR ? 9 9
FM ANTENNA -] LA
LINE LINE
INPUT ouTPUTY LINE LINE
INPUT
...... =
W n S cen o FM DE-EMPHASIS SWITCH
. ] ) Normally, set this switch 10 “75us”. Be sure to set it
\! 10 “26us™ only when listening 10 an FM brosdcast
- - | ') (preemphasis. 26usec.) with a Dolby* system NR adap-
1) tor connected between the ADAPTOR OUT and AD-
| APTOR IN terminals.
TTYPE . 4
FM ANTENNA e O e e ’
L S B R T
H]
'. ~ \ oL v ar ’,
Ty 3 cote e l'
30002 feeder 14 |, N Tew, | s
' !
- — — '
ol [ 2 8 B3 = = .
' ’ -
o ) S ﬂ‘ }
| A . | |I<
; .' rg
!
gh " PRE/POWER AMP N4
AM ANTENNA AR | The bridge conmecting plugs be PRE OUT and
(Indoor or Outdoor) o s e kg J POWER IN jacks should always be left in position in
1 normal use. If they are disc or removed, no CONVENIENCE OUTLETS
" sound will come from the Always be wire 10 Unswitched:  Less frequently used components, which do
; switch off the power supply sttempting 10 (200W max.) not require coupled power, can be plugged
GND remove them, Into either of these outlets.
Switched: A frequently used component (turntable, tape
(100W max.) deck, etc.) can be plugged into this outier
By leaving the power switch of that compo-
[ — nent in the ON position, power supply 10 the
S component will be coupled with the 5X.-950
. switch operation,
-
®) |
@ |
RIGHT LEFT RIGHT 7 LEFT LEET
SPEAKERS MS A SPEAKER SYSTEMS 8 SPEAKER SYSTEMS C

* The word “Dolby " is a trademark of Dolby Laboratories Inc.
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5. CIRCUIT DESCRIPTION

5.1 FM TUNER
Front End

This is composed of a tuning circuit with a 4-gang
variable capacitor, dual-gate MOS FET RF ampli-
fier, and local oscillator with buffer. By employing
a grounded gate-2 of dual-gate MOS FET, the
circuit becomes equivalent to a cascade amplifier,
providing large gain with stable operation in the
RF amplifier. At the mixer stage, the output from
RF amplifier is applied to gate 1 and the local
oscillator signal to gate 2. This method has advan-
tages that no big power signal from the local
oscillator is needed and there is the least mutual
interference even when the input level is very high.
The local oscillator is a variation of a Clapp circuit.
Including the buffer amplifier between the mixer
and oscillator reduces the load to local oscillator
and eliminates waveform distortion. Since effects
from the mixer stage are also not incurred, the
drawing effect during strong inputs is eliminated
and operation becomes extremely stable.

SX-950

IF Amplifier and Detector Circuit

These are composed of 3 dual element ceramic
filters and 2 integrated circuits (HA1201 and
HA1137), HA1201 is a current-limiting limiter,
such as shown in Fig. 1. Fig. 2 shows the HA1137
block diagram (see circuit diagram on page 51).
HA1137 performs IF amplification, detection,
meter drive and muting.

HA1201

Fig. 1
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Multiplex Decoder

This is comprised of three sections and employs an
IC (HA1196) with a block diagram as shown in
Fig. 3 (see page 51 for circuit).

1. Switching Signal Generator

A PLL (phase locked loop) system is employed.
76kHz is generated by the VCO (voltage controlled
oscillator: an oscillator in which frequency is
controlled by a voltage) and converted into 38kHz
by a frequency divider, then divided again to
become 19kHz. This signal and the stereo pilot
component (19kHz) of the detected signal are
applied to a phase comparator where the difference
between them is converted into a voltage. By
feedback of this voltage to the VCO, the oscillation
signal is locked to the pilot signal. This loop is
termed PLL and a 38kHz switching signal synchro-
nized to the pilot signal is obtained and employed
as the switching signal.

2. Automatic Stereo Detector

Presence or absence of the pilot signal is detected
by 19kHz obtained from the PLL and phase com-
parator. A voltage is then obtained at the phase
comparator that is proportional to the pilot signal
amplitude. This voltage operate a trigger circuit. If

the pilot signal is present, the switching signal is
applied to the demodulator and the Stereo indica-
tor lights up. However, if the FM muting signal is
also applied to pin 12, the detector circuit becomes
grounded. Therefore switching signal to the de-
modulator is not supplied and mono reproduction
is obtained.

3. Demodulator

This is a switching circuit employing two differen-
tial amplifiers (Fig. 4). The composite signal is
applied to base of Q3. Q1 and Q2 are alternately
switched ON and OFF by the switching signal. The
composite signal amplified at Q3 is demodulated
by switching of Q1 and Q2. Q6 and Q3 are loosely
coupled at their emitters by R1— R3. Q6 is driven
in opposite phase to Q3, the small composite signal
is demodulated by switching of Q4 and Q5. The
demodulated signals in opposite phase are com-
posed with the collector of Q1 and Q2, crosstalk
is cancelled,

Adequate current flow is required to Q3 and Q6
for improvement of distortion. However, if the
base bias voltage is raised, the voltage utility at the
collector becomes reduced and clipping occurs
(power supply voltage is limited by IC voltage
endurance). For this reason, current from an
external source is inserted at Q3 and Q6 collectors
to become I1 and 12. The same current amounts
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are obtained as 13 and 14 from the emitters. Q3
and Q6 therefore operate with adequate current
and distortion at this stage is remarkably improved.
A feedback amplifier amplifies the demodulated
signal to produce the IC output.

Ve

FM Muting Circuit

Fig. 5 shows the FM muting circuit of the SX-950.
When there is more than approximately *70kHz
detuning or an extremely low input signal level, a
DC voltage becomes generated at pin 12 of
HA1137. This is taken as the detector signal for
FM muting circuit operation.

In Fig. 5, the voltage of Q1 emitter is held to
approximately - 1.3V by D1 rectifying action and
D2 and D3 forward voltage. When the received
signal is extremely low (also includes detuning),
a DC voltage (plus) is produced at pin 12 of
HA1137 and with the FM MUTING switch ON,
this voltage forward biases Q1 base through D4 and
Q1 becomes ON. Q2 and Q3 base potentials are
drawn by Q1 emitter potential and drop. Since
Q2 and Q3 are PNP transistors, they are biased to
forward and turm ON. The signal output circuit is
thus grounded and muting is attained. At the
same time, internal analogue switches in HA1137

is operated,

SX-950

When the FM MUTING switch is OFF or a station
is properly tuned, Q1 base is not forward biased. In
this case, Q2 and Q3 base potentials are drawn by
Q1 collector potential and rise. Q2 and Q3 there-
fore become OFF and muting is released.

Since the FM muting signal is also applied to the
automatic stereo detector of HA1196 (multiplex
decoder IC), muting and stereo thresholds are the
same level,

When the power supply is switched ON, the nega-
tive voltage supply to Q1 emitter is more rapid
than +Vcece increase. Q2 and Q3 thus become tem-
porarily ON and muting is performed. On the other
hand, when the power supply is turned OFF, the
negative voltage at Q1 emitter is gradually declines.
As +Vee briefly maintained, Q2 and Q3 base
potentials are drawn by the negative voltage at Q1
emitter, and they become ON again to perform
muting.
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Fig. 5
5.2 AM TUNER

The AM tuner employs a 3-gang variable capacitor
and an IC (HA1138) with 1 stage RF and 2 stage
IF amplification. Fig. 6 shows the HA1138 block

diagram (see page 51 for circuit).
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5.3 EQUALIZER AMPLIFIER

The equalizer amplifier circuit is illustrated in Fig.
7. This circuit possesses excellent stability, employ-
ing a twin plus and minus power supply, and com-
bined PNP and NPN transistors. In terms of DC
current, the Fig. 7 circuit becomes as shown in
Fig. 8.

Ql, Q2 and Q3. Q1 emitter is connected to Q3
collector through Rn to effectively perform DC
feedback (Rc serves as Q1 emitter resistance). The
base voltage of Q1 is determined only by Rb
voltage drop from the base current. This design
results in very excellent circuit stability.

Metal film resistors with tolerance no more than
1% and polystyrene film capacitors with tolerance
no more than 2% are used in the equalizer
elements. Deviation with respect to the RIAA
playback standard is within £0.2dB. As a result of
the +28V and - 19V power supplies, the overload
input level at 0.1% distortion is 200mV (rms at
1kHz).

When a plug is inserted in the MIC jack and the
function switch set to PHONO 2/MIC, the input
signal from the MIC jack passes through a circuit
which possesses corresponding response to the
RIAA recording curve characteristic and is applied
to the equalizer amplifier. The equalizer amplifier
output response thus becomes flat with respect to
an input from the MIC jack. Inserting a plug in the
MIC jack breaks the PHONO 2 jack circuits.

18

-o-v-—la )

v
SIGNAL

ARA
1

Fig. 6

e
Fig. 7

+ Ve

Fig.8



54 CONTROL SECTION

Tape and Adaptor Circuits

With the DUPLICATE switch OFF, the program
source selected by the function switch is obtained
at the TAPE REC jacks (Fig. 9).

et 1 i 2
Rit 113
-------- -~~~ MPRATE
oo Wigi o  guiteh
fmctim © -
miteh Fig. 9

The TAPE MONITOR 1 switch selects between the
program source selected by the function switch
and the input of the TAPE 1 PLAY jacks (Fig. 10).
The TAPE MONITOR 2 switch selects between the
signal selected by the TAPE MONITOR 1 switch
and the input of the TAPE 2 PLAY jacks (Fig. 10).

TAFE e 2
PUAY PUY

o

m-w————“("_._n—ug;.!

TAPE MINITOR 1 suiteh

switch
Fig. 10

When the DUPLICATE switch is set to ON, the
TAPE 1 REC jacks become connected to the TAPE
2 PLAY jacks, and the TAPE 2 REC jacks to the
TAPE 1 PLAY jacks (Fig. 11).

n"".'.q.; .J"'.’u‘s
'

SX-950

The signal selected by the TAPE MONITOR 2
switch appears at the ADAPTOR OUT jacks (Fig.
12). The ADAPTOR switch selects between the
signal selected by the TAPE MONITOR 2 switch
and the input of the ADAPTOR IN jacks (Fig. 12).

e
w N
TAPE MONITHA 2
itsh AMPTOE
switch
Fig. 12
MODE Switch

When the MODE switch is set to the MONO posi-
tion, the left and right channels are shorted at the
stage following the tape and adaptor circuits.

BALANCE Control

A no-loss HB type variable resistor at center posi-
tion is employed. An emitter-follower amplifier is
inserted as a buffer in the following stage.

Muting Circuit

When the MUTING switch is set to the -20dB
position, the signal becomes attenuated by 20dB.

Loudness Circuit

This circuit is ON-OFF operated by the LOUD-
NESS switch and is intended to compensate for
audibility characteristics of the human ear at low
volumes. The VOLUME control variable resistor is
tapped at the 40% point of its overall resistance.
Connecting a CR network at this point enhances
low and high frequencies at low volumes.

17



Tone Control Circuit

The SX-950 employs an NFB type tone control
circuit. The signals are amplified to adequate level
in the 2-stage direct coupled amplifier which is
compose of an FET and transistor. The one tran-
sistor amplifier is inserted in the next stage and
C-B feedback is applied. The selectivity of fre-
quencies of C-B feedback provides tone adjust-
ment. The basic circuit of this stage is shown in
Fig. 13.

Fig. 13

Midrange

C1 and C2 reactance is considerably smaller than
VR1 at frequencies above midrange, effectively
shorting VR1. At frequencies below midrange C3
reactance becomes large and in effect, open.
Consequently, the circuit becomes as shown in
Fig. 14 with respect to the midrange. In this figure,
the circuit constant is not varied at any position of
VR1 and VR2 sliders. The NFB amount is there-
fore fixed and the circuit gain is also fixed without
regard to VR1 and VR2 slider positions.

e,
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Fig. 14
Low Frequency

The reactance of C1 and C2 increases to form a
circuit as shown in Fig. 15. This reactance increases

18

to the degree the frequency declines and the NFB
amount varies greatly according to VR1 slider posi-
tion. The circuit gain at low frequencies can there-
fore be varied by VR1. Capacitance of C1 and C2
is changed by the BASS TURNOVER switch (by
adding a capacitor to each in parallel). This allows
selection of the frequency at which VR1 begins to
take effect.

e

Fig. 16

High Frequency Operation

The considerably smaller reactance of C1 and C2 in
comparison with VR1 effectively shorts VRI1 to
form a circuit such as shown in Fig. 16. C3 react-
ance decreases to the degree that the frequency
increases and the NFB amount becomes largely
varied according to VRZ2 slider position. Conse-
quently, the gain at high frequencies can be varied
by VR2. C3 -capacitance is changed by the
TREBLE TURNOVER switch (by adding another
capacitor in series) to provide selection of the
frequency at which VR2 begins to take effect.

[

Fig. 16

Tone Defeat Circuit
By setting the TONE switch to OFF, the above
described tone control circuit becomes bypassed.



Filter Circuits

Both low and high filters possess CR 1-stage - 6dB/
octave attenuation characteristics.

5.5 POWER AMPLIFIER

The SX-950 power amplifier employs all stage
direct-coupled pure complementary circuit. It is an
OCL circuit with balanced positive and negative
power supply and center point DC potential kept
at OV (Fig. 17).

The first stage (Q1 and Q2) composes a differential
amplifier designed for both signal amplification
and stabilization of the center point potential.
The predriver (Q3) is a class A amplifier. By
providing a constant-current load (R7 —R9, Q4,
D2), the collector current can be designed for
reducing noise figure (NF). A large gain can be
obtained since the AC load can also be large.
The next stage (Q5 and Q6) composes a comple-
mentary circuit and employs a Darlington connec-
tion with the final stage. The final stage is a parallel
SEPP circuit. D3 and VR2 provide bias after the
driver stage.

Negative feedback is applied from the output stage
center point to Q2 base. The AC NFB is deter-
mined by the dividing ratio between R10 and R11.
Since C3 is open with respect to DC, 100% DC
NFB is applied by R10—R12. Circuit DC gain
becomes OdB and the circuit is stable. However, as
Q1 base potential variation becomes the center
point potential variation, a bias stabilizing circuit
(R1—R6, D1, VR1) is provided at Q1 base.

SX-950

SPEAKERS Switches

The SX-950 is provided with 3 sets of speaker
terminals (A, B, C). Since the power amplifier may
become overloaded if all three sets are used simul-
taneously, when all 3 SPEAKERS switches are set
to ON, the circuit functions as if all switches were
OFF and the indicator lamps extinguish.

5.6 PROTECTION CIRCUIT

This circuit protects the power transistors in case
of overload, the speakers in case of power amplifier
malfunction, and also performs a muting function
when the power supply is operated ON-OFF. The
protection circuit is composed of three sections
(Fig. 18).
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1. Relay Drive Circuit (Fig. 19)

The relay which connects the output circuits is
driven by this circuit. It also performs a muting
function to prevent unpleasant noise during ON-
OFF operation of the power supply and cuts the
output circuit by command from the detector
circuit,

Muting Operation

When the power supply is set from OFF to ON,
Q6 base is reverse biased through D6 and R19—
R21, tuming Q6 OFF. Q7 base potential rises with
C4 charging through R22 & R23, Q7 becomes ON
several seconds later. The collector current of Q7
then flows through the relay coil, operating the
relay to turn on the power amplifier output circuit.
The reverse bias of Q6 base from D6 & R19—R21
disappears when the power supply is set from ON
to OFF. Q6 remains ON due to residual power
supply voltage. C4 very rapidly discharges, Q7 base
potential drops and Q7 becomes OFF. The relay
releases and the power amplifier output circuit
becomes OFF.

Note:

Q5 is normally OFF due to base bias and does not
participate in the muting operatian.

Operation by Detector Circuit Command
Command from the detector circuits pass through
one of D3, D4 or D5 and are applied in the form of
a current flow. Q5 is normally reverse biased
through R14, but when a large current flows
through on of these diodes, Q5 base potential
declines according to the voltage drop at R14.
Q5 then becomes ON, Q6 base potential rises and
Q6 becomes ON. C4 rapidly discharges and Q7
base potential drops, turning Q7 OFF." The relay
releases and the power amplifier output circuit
becomes cut off.

2. Overload Detector Circuit

Shorting of the power amplifier load or a load
impedance below the specified value causes a
command to be sent to the relay drive circuit.
This operating principle is shown in Fig. 20.

With the output stage in class B operation, when
Qa is operating in the positive half cycle, Qb
becomes cut off and the signal current flows as
indicated by the solid arrows in Fig. 20. Point D
potential at this time is the point A potential
divided by R1 and R3. Also, point C potential is
the point A potential divided by RE1 and RL
(load). Point D is connected to Q1 base and point
C to Q1 emitter through R2 and RE2. When RL is
extremely small, the point C potential becomes
considerably lower than point D. This potential
difference forward biases Q1. Q1 becomes ON and
current flows in D3.

Qb operates in the negative half cycle and Qa
becomes cut off. The signal flows as indicated by
the broken line arrows in the center of Fig. 20.
Q1 is biased by the potential difference between
point C and point E. If RL is extremely small, the
point C potential becomes considerably higher
than that of point E. Q1 becomes ON and current
flows in D3,

If large current flows in Qa and Qb, Q1 becomes
ON by RE1 and RE2 voltage drop, and current
flows in D3. C1 prevents faulty operation due to
external noise,

Fig 20



3. Center Point Potential Detector Circuit

If DC potential is produced at the junction point
of the power amplifier, the command is sent to the
relay drive circuit. Fig. 21 shows this operating
principle.

Q3 and Q4 compose a differential amplifier. When
the same input is applied to both input terminals
(Q3 and Q4 bases), output is absent. However, if
there is a difference between the terminal inputs,
the difference is amplified and becomes the output
between the two collectors. During normal opera-
tion, an AC signal only is present at the junction
point. As C2 reactance is sufficiently low, the same
signal is applied to Q3 and Q4 bases, resulting in an
absence of output at the collector sides.

When a DC potential is produced at the junction
point, it becomes the input of Q3 only. If the
voltage is negative, Q3 collector current declines.
And at Q4 the collector current increases and the
g;untinl drops, causing current to flow through
If the DC voltage is positive, Q3 collector current
increases and the potential drops, while at Q4 the
collector current decreases and potential rises.
Current therefore flows through D5.

SX-950

Ve

Fig. 21

5.7 POWER SUPPLY

Regulated power supplies are employed for all
stages prior to the power amplifier predriver.
Power supply for the stages following the power
amplifier driver comes from a bridge rectifier and
two 22,000uF electrolytic capacitors. Position
lamps are lighted by DC from a regulated power
supply for stable illumination.
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6. LEVEL DIAGRAM
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7. DISASSEMBLY

Wooden Cover
Remove the two screws on each side of the wooden
cover.

Bottom Plate
Remove the eleven screws to detach the bottom
plate.

Tone amplifier assembly

Front Panel
Loosen the setscrew of TUNING knob with a

hexagonal wrench. Remove all the knobs by pulling,

Remove the two screws from the top edge of the
front panel. Remove the three nuts from the tone
and volume control shafts.

Tone Amplifier Assembly

Remove the three screws (A).

Flat Amplifier Assembly
Remove the three screws (B).

Switch Assembly (SPEAKERS)

Remove the four screws (C).

Switch Assembly (FM MUTING, MPX NOISE FIL)
Remove the two screws (D).

Switch Assembly (AM, FM, PHONO 1, PHONO 2/
MIC, AUX)

Remove the two screws (E).

Microphone Jack Assembly
Remove the two screws (F).

Flat amplifier

SX-950

Loosen the setscrew. Fig. 24

Switch assembly
(SPEAKERS)

D
Switch mﬂy-ﬁ ’
(FM MUTING, F K
MPX NOISE FIL) Y N
(AM, FM, PHONO 1, Microphone jack assembly

Fig. 26 PHONO 2/MIC, AUX) Fig. 26



8. PARTS LOCATIONS

8.1 FRONT PANEL VIEW

Knob (FM MPX NOISE FIL) Knob (AM)
AAD 114 AAD-114
Front panel assembly - -—— Knob (FM MUTING) Knob (FM)
ANB-374 AAD-114 AAD-114
Knob (SPEAKERS C) Knob (PHONO 1)
AAD114 AAD-114

Knob (SPEAKERS B)
AAD-114

Knob (SPEAKERS A)
AAD-114

Knob (BASS)
AAB-100

Knob (POWER)
AAD-113

Knob (BASS TURNOVER)-
AAD-113

Knob (TONE)
AAD-113

Knob (TREBLE TURNOVER)
AAD-113

Knob (TREBLE)
AAB-100

-

Knob (LOW FILTER)
AAD-113

Knob (HIGH FILTER)
AAD-113

Knob (TAPE MONITOR 1)
AAD-113

Knob (DUPLICATE)
AAD-113

Knob (PHONO 2/MIC)
AAD-114

Knob (AUX)
AAD-114

Knob (TUNING)
AAA-034

Knob (VOLUME)
AAB-103

Knob (MUTING)
AAD113

Knob (LOUDNESS)
AAD-113

Knob (MODE)
AAD-113

Knob (BALANCE)
AAB-100

Knob (ADAPTOR)
AAD-113

Knob (TAPE MONITOR 2)

AAD113



8.2 FRONT VIEW WITH PANEL REMOVED

Double meter (SIGNAL/TUNING)
AAW-040

Indicator (STEREOQ)
AAT-028

Indicator (SP-A, SP-8, SP-C)
AAT-026

Push switch (SPEAKERS)
ASG-094

Phone jack (PHONES)
AKN-010

Lever switch (POWER)
ASK-080

Variable resistor (100k-8, BASS)
ACV-136

Lever switch (BASS TURNOVER)
ASK-091

Lever switch (TONE)
ASK-090

Lever switch (TREBLE TURNOVER)
ASK-089

Variable resistor (100k-8, TREBLE)
ACV-136

Lever switch (LOW FILTER)
ASK-089

Lever switch (HIGH FILTER)
ASK-089

Lever switch (DUPLICATE)

ASK-092

e —————

Lever switch (ADAPTOR)
ASK-092

Lever switch (TAPE MONITOR 2)
ASK-092

Lever switch (TAPE MONITOR 1)
ASK-092

SX-950

Dial scale board
AAG-105

Indicator (AM, FM, PH-1, PH-2, AUX)
AAT-027

Push switch (FM MUTING, MPX NOISE FIL)
ASG-096

Push switch
(AM, FM, PHONO 1, PHONO 2/MIC, AUX)
ASG-095

Tuning shaft assembly
AXAIN

Phone jack (MIC)
AKN-012

Lever switch (MUTING)
ASK.089

Variable resistor (50k-82, VOLUME)
ACV-164

Lever switch (LOUDNESS)
ASK-089

Lever switch (MODE)
ASK-090

Variable resistor (100k-HB, BALANCE)
ACV-163



8.3 TOP VIEW

29

Tuning shaft assembly
AXAIN

Pulley
AEC- 101

Tuning drum assembly
AXA-113

Tuner assembly
AWE 066

Power amplifier assembly
AWH-050

Transistor (Q5, Q6)
2SB557-R

Transistor (Q7, Q8)
2SDA27-R

-

Acrylic board
AEC-260

Lamp board assembly
AWX-096

Pully (small)
AEC-256

Lamp assembly (PL1-PL4)
AEL-056
“Lamp (8V, 0.3A, wedge-type)
AEL-029
LSOCkot (wedge-type)
AKK-004

Electrolytic capacitor 22,000uF 63V
ACH-069

Relay
ASR-019

Power transformer
ATT-265

Transistor (Q3, Q4)
25D427R

Transistor (Q1, Q2)
2SB557-R



84 BOTTOM VIEW

Tone amplifier assembly
AWG-039

Ceramic capacitor

(0.01uF 150V, DC1.4kV)
ACG-003

Switch assembly
AWS-005

Switch assembly
AWS-093

Power supply assembly
AWR-101

Fuse 1.5A (FUG)
AEK- 104

Fuse 1A (FU3)
AEK-106

Fuse 1A (FU2)
AEK-106

Fuse 1A (FUS)
AEK-106

Fuse 1A (FU4)
AEK-106

Ceramic capacitor {0.01uF 150V, DC1.4kV)

ACG-003
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Flat amplifier assembly
AWG-038

Switch assembly
AWS-094

Equalizer amplifier assembly
AWF.011

Protection circuit assembly
AWM-062

Power amplifier assembly
AWH-050

Ferrite balun
122025

Fuse 6A (FU1)
AEK-109



8.5 REAR VIEW

Terminal {(TAPE 2)
AKB-030

Terminal (TAPE 1)
AKB-030

Terminal (INPUT)
AKB-033

Terminal (GND)
AKE-012

Ferrite bar-antenna
ATB-046

Bar-antenna holder

W72-002

Terminal (ANTENNA)
AKA-004

Terminal (PRE/POWER AMP)
AKB-030

Connector socket 5P (REC/PLAY)
AKP-007

OO0 0
O 00

Terminal (ADAPTOR)
AKB-030

Terminal (FM DET. OUT)
AKB-030

Slide switch (DE-EMPHASIS)
ASH-015

Terminal (SPEAKERS)
AKE-014

AC power cord
ADG-005

AC socket (AC OUTLETS)
AKP-005

Jumper plug
AKM-004



9. ADJUSTMENTS

9.1 AM TUNER

) &
2.

o o

Set function switch to AM,

Connect AM signal generator through 1k-ohm
resistor to AM antenna terminal.

Set DUPLICATE switch to OFF and connect
an AC voltmeter to TAPE 1 REC jacks.

Set AM SG for 400Hz 30% modulation 100dB
output.

Set SX-950 dial indication and AM SG fre-
quency for 600kHz.

Adjust T8 core for maximum reading on AC
voltmeter.

Set SX-950 dial indication and AM SG fre-
quency for 1,400kHz.

SX-950

8. Adjust TCS6 for maximum reading on AC
voltmeter.

9. Set AM SG for 30dB output.

10, Set SX-950 dial indication and AM SG fre-
quency for 600kHz.

11, Adjust T7, T8 and bar antenna core for
maximum reading on AC voltmeter.

12, Set SX-950 dial indication and AM SG fre-
quency for 1,400kHz.

13. Adjust TC5, TC6 and TC7 for maximum
reading on AC voltmeter.

14. Repeat steps 10~13 to eliminate variations in
AC voltmeter readings.




9.2 FM TUNER

1.
2.
3.
4.
5.

6.

-1

10.
11.

12,

13.

14,

15.

16.

iy 8

18.
19,
20.
21.
22.

23.
24.

25.

Set function switch to FM.

Set FM MUTING switch to OFF.

Connect FM signal generator through 300-ohm
dummy load to 300 ohm FM antenna terminals.
Set DUPLICATE switch to OFF and connect
AC voltmeter to TAPE 1 REC jacks.

Set FM SG for 100dB output at 400Hz and
100% modulation.

Set SX-950 dial indication and FM SG fre-
quency for 87.4MHz.

Adjust T4 core for maximum indication on
SIGNAL meter.

Adjust T6 lower core for center of scale
indication on TUNING meter.

Set FM SG for 8dB output and adjust cores of
T1, T2, and T3 for maximum reading on AC
voltmeter.

Set FM SG for 100dB output.

Set SX-950 dial indication and FM SG fre-
quency for 106 MHz.
Adjust TC4 for
SIGNAL meter.

Set FM SG for 8dB output and adjust TC1,
TC2 and TC3 for maximum reading on AC
voltmeter.

Set FM SG for 100dB output,

Set SX-950 dial indication and FM SG fre-
quency for 87.4MHz.

Adjust T4 core for maximum indication on
SIGNAL meter.

Set FM SG for 8dB output and adjust cores of
T1, T2 and T3 for maximum reading on AC
voltmeter.

Repeat steps 10~17 to eliminate variations in
AC voltmeter readings.

After completing above adjustments, adjust TS
core for maximum reading on AC voltmeter.
Detune SX-950 to where only noise is received
and adjust T6 lower core for center of scale
indication on TUNING meter,

Set FM SG for 98MHz 60dB output,

Tune SX-950 for exact center of scale indica-
tion on TUNING meter.

Adjust T6 upper core for minimum distortion.
Repeat steps 20 ~ 23 to eliminate variations in
point of minimum distortion.

Set FM SG for 100dB output and adjust VR3
so that SIGNAL meter indicates 5 of the scale.

maximum indication on

Multiplex Decoder

26.

217.

28.

29.

30,

31,

32.

33.

Connect MPX SG (multiplex signal generator)
to the external modulator terminals of the FM
SG and set the FM SG for external modulation.
Connect PILOT OUT terminal of MPX SG to
horizontal input terminal of oscilloscope.
Through probe, connect oscilloscope vertical
input terminal to terminal No. 19,

Set FM SG for 98MHz 60dB output un-
modulated.

Tune SX-950 for exact center of scale indica-
tion on TUNING meter.

Adjust VR1 so that 4 : 1 frequency ratio
Lissajous” (see note below) figure becomes
stationary.

Set FM SG for 1kHz (L or R), +67.56kHz
deviation, 19kHz (pilot signal) and +7.56kHz
modulation.

Adjust VR2 for minimum L-R crosstalk.

Note:

Signal at terminal No. 19 is 76kHz sawtooth wave and
MFPX SG pilot out is a 19kHz sinewave. These form a
Lissajous’ figure as shown in Fig. 28.

Fig. 28



AC Voltmeter

SX-950

Distortion meter

[— — — —]
[ o= == & |
[an an o= o]

=3

O
o

0052

FM Signal Generator

P

O)s
00 %
©oo o

MPX Signal Generator

m?()o

b o ':7‘."""--..

N AR R

! . TclT TC,T
v \ l ﬁ: I E
v, :

VR 1

V"’
. o

< .
o 23

—®

© =1
=
VERT. HORIZ.
- —
TP terminal
(No.19)
Fig 29

a7



9.3 POWER AMPLIFIER
1. Tum VR3 and VR4 fully counter-clockwise 8. Adjust VR3 for 20mV between terminals

before turning on the power, No. 12(+) and No. 13(-).
2. Remove jumper plugs connecting POWER IN 9. Adjust VR4 for 20mV between terminals
and PRE OUT jacks. No. 27(+) and No. 28(~).
3. Connect 5.1 k-ohm resistor to POWER IN jacks. 10. Allow set to warm up for at least 10 minutes,
4. Set power amplifier for no load. then readjust.
5. Set POWER switch to ON,
6. Adjust VR1 for OV between terminals No. 10
and No. 9.
7. Adjust VR2 for OV between terminals No. 256

and No. 24.
DC Voltmeter
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10. DIAL CORD STRINGING

1. Remove the wooden cover and the front panel.

2. Remove the three screws to detach the blind
sash (Fig. 31).

3. Turn tuning drum fully clockwise (as viewed
from X direction in Fig. 32).

4. Tie one end of cord to stud on inner section of
tuning drum (more easily performed by loos-
ening setscrew and temporarily removing tuning
drum from shaft).

5. Route cord through tuning drum cutout, make a
half turn around the drum, then route in
sequence to pulley A—dial pointer—pulley B—
pulley C.

6. Wind cord 3 turns clockwise (as viewed from
rear panel) around tuning shaft, then route to
pulley D.

7. Wind cord two turns around tuning drum and
tie to spring hook so that tension is applied to
the cord.

8. Turn TUNING knob and confirm normal cord
motion, then trim off excess cord.

9. With tuning drum at step 1 setting, restrain cord
from moving and slip dial pointer on cord. Align
it with the starting point (extreme left end of
frequency scale).

SX-950

Dial Pointer Installation Caution

Metal portion of dial pointer is plated approxi-
mately 0.2:. If this section is touched directly by
hand or fingerprints and other impurities, contami-
nation is difficult to remove from aventurine finish.
As this is not desirable in terms of both appearance
and anticorrosion, use extreme care not to touch
the metal section when handling the dial pointer.

~._ Dl poim&g

Fig. 32



11. EXPLODED VIEWS

NOMENCLATURE OF SCREWS, WASHERS AND NUTS
The following symbols stand for screws, washers and nuts as shown in exploded view.

Symbol Deseription Shape | Symbol Description | onape
2 Brazier head wEping screw G:: EW | € type washer @ I
P mwmnm; : (=o FW | Flet wesher @ l
8T Bindeng head tapping screw 0:3 sw Spring lock washer @ '
cr Countersunk head tapping screw B:: N Nut - @ g
T Truss head tapping screw b i WN Washer faced nut a
oct :"”“""""‘""""""‘"’ = ITW | Internal toothed lock washer @ ’
PM | Pan head machine screw = OTW | Outernal 100thed lock washer {(:):} ’
RRE: | (e ——— ) =] sc mmwcm;n;m_ e D
ocM :‘:.‘.’:"::""‘"‘“ (]D sF Stotted set screw (Flat point) e O
™ Truss head machine screw b MS ::onmhtha‘-m o B
BM | Binding hesd machine screw (= ) | SR — m
B 5 N R S A Jo OW | Countersunk hesd wood screw | [ maumasaie
PSF Pan heod screw with flat washer (]D

EXAMPLE

S length inmm (/)

diameter inmm (d )

!
1

3|

-

-

FW-9¢x1’
| I—-thickm‘in mmi(r)
diameter inmm (d )

Symbol

s
C=




|

SX-950

NOTE:
type cannot be supplied.
Screw 4x15
ABA-113
A
Screw 3x8 B
ABA-002
Knob (POWER, BASS TURNOVER,
TONE, TREBLE TURNOVEF ABA.012
LOW FILTER, HIGH FILTEF
TAPE DUPLICATE, TAPE c
MONITOR, ADAPTOR, MOD! _
LOUDNESS, MUTING) _ 1
AAD-113
&
\ ‘ !
Knob (BASS, TREBLE, BALANCE) ' v ? = ?
AAB-100 ‘ _ : . ey D
ﬁ ' ABN-024 § Foot
4 \ AEC-178
Knob (TUNING) Knob (VOLUME) Screw 4x8 ‘ :
AAA-034 AAB-103 ABA-012 RT4x20
1 2 3 a 5 ~
az



1 S 2 ) | 3 % 4 { 5 g 6
NW cannot be su
5‘; RT3x8 . AEB-087 AWX-006 i y - h ——
N ~ RT3x6 assembly (PL1-4) d
4 Acrylic boui } L-056 N
AEC- O B Lamp (8V, 0.3A, wedge type) ) (@3
A AT3x6 — . Q m.';m 3 Bsgw A
} E Socket (wedge-type) ) e
RT* . - AR08 ‘: . Tnum (Q2)
Q s RT3x14 QBBSQ R
N \ Tra (Q4)
q 27-R Transistor (Q7)
; Q1) 25D427-R
FRAPE LR AL B AWM & v\\u\a\\mm& L5 2030/ RN ‘\“m'\x\\\\\‘\&m
Rubber bracket B Double (SIGNAL/TUNING) v Qr Transistor (Q8)
AEB-086 AAW-040 25B557-R
Indicator (SP-A, B, C) '\u
AAT-026 : *» Insulator wafer
Indicator (STEREO) ; s AEC-076
i ~ Transistor (Q5)
B § 258567-R 8
Dial scale board Sotor waler
AAG 105 EC.076
§ Transistor (Q8)
#&‘ 2SD427-R
Lamp with leads (8V, 50mA)
‘ PL11 (SP-A)
e S8 ;.%%h RS LR RRRAN &
AEL-072 Blind sash
PL13(SPC)  AAP-036
AEL-073
PL5 (STEREO)
. AEL-069
C
s AEL-074
U AR e A NERACR LA TR NN “\.'.\\\\"‘-‘\\’a\\“\w\w*s
\ PL10 (AUX)
N LAEL-073
b
N
ic capacitor (22,000uF 63V)
059
D g
§
1 i 1 2
& J




SX-950

1 2 3
Part 2 NOTE:
Parts indicated in green type cannot be supplied.
Fuse holder 1P
\ AKR-028
A 148 A
. RT3x ~
L\ gl
g R - Fuse 6A (FU1, primary)
‘,\? S | /& g & AEK-109
, D | | Relay (52)
i NY SES A 2T X8 | SR
s - N .- ¢ e < )
~ “9.‘. - . -
& . :
<y . oy
Yy %f“b 8
B T @ -
e NN
’ RT3x6 l i 4
| | Patgige
| L l
Lever switch (S1, POWER)
ASK-080
pogoco ERET SENS AN RN 5
Switch assembly 7
AWS-095 ' : *
25 %
C Equalizer amplifier assembly
AWF-011
5E.
ERY CRRRANENE RS , ¢I ~.‘..vl - ‘
| P~ Lo ar—
| su-li&i('f. w
. lamp circuit) AEK-104 . TF3_ gEV:
& Fuse 1A (FU3) /i’
D Power supply assembly AEK-106
AWR-101 Fuse 1A (FU2)
. AEK-106 .
Fuse 1A (FUS)
N AEK-106
) Fuse 1A (FU4)
AEK-106 )
1 i 2 S 3




Part 3 AC power cord

Parts indicated in green type cannot be supplied. ABA-002 Strain relief £errite bar-antenna
RT3x8 AEC079  ATB-046
" Special screw
Switch assembly ABA-115 Screw 3x8 Bar-antenna holder
- QWX-OOS ABA-002 W72.092
Terminal (SPEAK o Jum
¥ o 6 RT3x8 Special screw per plug
AKE-014 o @ ® ABA-116 AKM-004
< & 'RT3x10 Screw 3x8
2 o . ABA-002 .
Screw 3x RT3x
ABA.002 WP, C
~ RT3x8
AT3x10
. Terminal

f’f Special screw

ABA-115
'e Strain relief
p AEC-079
e & Screw 3x8
AWX-062 . - ABA-002
« Terminal (INPUT) Internal toothed
AC socket (AC OUTLETS) " AKB-033 lock wesher
AKP-005 : Terminal (TAPE 1) ., 7¢ ABE-006
Terminal (FM DET. OUT) AKB-030 871-010
AKB-019 . Screw 3x8  Terminal (TAPE 2)
Terminal (ADAPTOR) ABA.-002 AKB-030
AKB-030
Terminal (PRE/POWER AMP) TR ANIEN
AKB-030
Flat Amplifier Assembly (AWG-038) Tone Amplifier Assembly (AWG-039)
Lever switch (DUPLICATE ) Variable resistor 100k-B | ever switch
asxooz ' gl T (TREBLE TURNOVER)
knsv: ‘;;heh (TAPE MONITOR 1) Acv.163 ACV-136 :—\ ASK-089
Lever switch (TAPE MONITOR 2 AR TURYRN L, T %
K‘ o “~
Lever switch (ADAPTOR)  Laver switch (TONE]
ASK-092 _
kcsv.: goncﬁ (MODE) Verlabie resistor
Lever switch (LOUDNESS) 1008
(TREBLE)

Variable resistor 50k-82 ¢, :\(- | i
Lever switch
| (VOLUME) Ty, = \Q\av/] (LOW FILTER)
s, &

'ACV-164

Lever switch (MUTING) | ASK-m.
Y ASK-089 Lever switch
N (HIGH FILTER)
| Union nut - G i ASK-089
- - Scnw " . M
ABA-116 T a4t
ABA-116 Union nut | P
4 ABN-021
Screw
ABA-116 RT3x6



Push switch (FM MUTING, MPX Parts indicated in green type cannot be supplied.
NOISE FILTER)

AS5G-096

Switch Assembly (AWX-095)

Slide switch (DE-EMPHASIS)
ASH-015

Switch Assembly (AWS-094)

Push switch (AM, FM, PHONO 1,
PHONO 2/MIC, AUX)

Microphone Jack Assembly (AWX-094)

Phone jack (MIC)
AKN-012

63

G2

Switch Assembly (AWS-095)
Push switch (SPEAKERS A, B, C)
ASG-094 5P Connector Assembly (AWX-062)
Phone jack (PHONES)

AKN-010 6P connector socket (REC/PLAY)
. AKP-007

9\\

&

a7z



SX-950

12. SCHEMATIC DIAGRAMS, P.C.BOARD PATTERNS
AND PARTS LISTS

121 MISCELLANEOUS-PARTS

NOTE:

o Capacitors: in uF unless otherwise noted p:pF
® Resistors: in 11, %W unless otherwise noted k:ka, M: M0

SEMICONDUSTORS TRANSFORMERS AND COILS
Symbol Description i Part No. Symbol Description Part No.
o Transistor 258557-R m™ Power transformer ATT-265
Q2 Transistor 258567-R T2 Ferrite balun 122025
Q3 Transistor 25D0427-R T3 Ferrite bar-antenna ATB-046
04 Transistor 25D427-R
Qs Transistor 258557-R
RESISTORS
Q6 Transistor 2585587-R -
a7 Trensistor 2504278 Symbel . -1
as Transistor 250427-R A1 Metal oxide 2.7k 2w RSP 2724
n2 Metal oxide 2.7k w RS2P 2724
fi : RD
LAMPS Carbon film 2.2 uw WPS 225)
mbol Description Part No.
> CAPACITORS
PLY Lamp assembly * AEL.056 bot I oth
PL2 Lamg assembly * AEL-056 Sy Fanie.
PL3 Lamp sssembly * AEL-066 c1 Elctrolytic 22,000 63V | ACH-0S9
PL4 Lamp assembly * AEL-066 c2 Electrolytic 22,000 63V | ACH.059
*Lamp assemblies (PL1-PLA) c3 Ceramic 0.01 150V (DC1.4kV) | ACG-003
are made up of the following c4 Ceramic  0.01 150V (DC1.4kV)| ACG-003
perts. cs Caramic 0.0 50V CKDYF 103Z 50
(1) Lamp (BV, 0.3A, wedge-type) | AEL-029
(2) Lamp socket (wedge-type) AKK-004 ch Ceramic 0.01 SOV CKDYF 103Z 50
c7 Ceramic 0.01 B0V CXDYF 103Z 50
PLS Lamg with lesds (BV, 50mA) AEL-069 8 Ceramic 0.01 50V CKXDYF 1032 50
PLE Lamg with leads (8V, 50mA) AELO76 c9 Ceramic 0.01 50V CXDYF 1032 50
PL7 Lamg with lesds (8V, 50mA) AEL-OTS c10 Ceramic 0.01 50V CXDYF 1032 50
PLE Lame with leads (8Y, 50mA) AELO74
PLY Lamg with leads (BV, S50mA) AELO72 cn Ceramic 0.0 50V CKDYE 1032 50
c12 Ceramic 0.01 50V CKOYE 1032 50
PLIO Lamp with leads (BV, 50mA) AEL-073
PL1Y Lamp with leads (BV, 50mA) AEL-074
PLIZ Lamp with leads (8V, S50mA) AEL-072
PLI3 Lamp with leads (BV, 50mA) AEL-073
FUSES
Sy mbol Description Part No.
FU1 Fuse 6A (primary) AEK-109
FU2 Fuse 1A AEK-106
FU3 Fuse 1A AEK106
FU4 Fuse 1A AEK-108
FUS Fuse 1A AEK-108
EUB Fuse 1.5A (lame cireuit) AEK-104
SWITCHES
Sy mbol Description Part No.
$1 Lever switch (POWER) ASK-080
$2 Relay ASR-019

48
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Circuit Diagrams of ICs

HA1137 (FM IF IC)

HA1196

51



HA1201

-

>

¥y

Eyaad

S
7
5
.

External Appearance of Transistors and ICs

SX-950

2SA725 2SA720 2SK30AW HA1201
(2SA763P) 2SA733 b &
25A726S 25C945 CESC
(2SA763P) 2SC945A
25C869 25C1318 .
(2SC857) <
(2SC1515) SEXC 3SK45
2SC1312 [} HA1137
(2601348) @Q b
HA11
£ 2SB507P ' it
Giec 2SB536
25D313 2SA818
2SD313P (2SB527)
25D381 25C1628
(25C1451)
25C461 : @ 1
25C717 K ¢
e §
E 25C1384 2SB557
25C1885 250427
— B
p C
_EX

@.}
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12.3 TUNER ASSEMBLY (AWE-066)
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SX-950
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—+»AWX-095, No.3
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Parts List of Tuner Assembly (AWE-066)

SEMICONDUCTORS
Symbol Dwscription Part No. ["Symbol 1 Description Part No.
o FET 35K458 R3 - Carbon film 5.6k RDYPS 5620
Q2 FET 35K458 R4 ' Carbon film 27 RDYVS 2700
Q3 Transistor sCcny RS | Carbon film 150 RDXVS 151)
o4 Transistor 25C461-8 |
s ic HA1201 A6 | Carbon film 12% RD%PS 123)
n? . Carbon film 220k RDYVS 224)
(V"] ic HA1137 A8  Carbon film %6 RDY%VS 560
Q7 iIc HA1138 A9 Carbon film 22 RD%VS 2200
Q8 Ic HA1196 R10  Carbon film 150 RDXPS 151
o9 Transistor 25C945A-Q |
Q10 Traowistor 25A733-Q R11 | Carbon film 4.7k RD%VS 4722
R12 | Carbon film 10k RDYVS 103)
an Transistor 25A733Q R13 | Carbon film 1k RDXVS 102)
o2 Transistor 25C131246 R4 Carbon film 1k RDYVS 102)
R1§6 Carbon film 22 RDYVS 2200
D1 Diode 182076
D2 Diode 152076 R16 | Carbonfilm 100 RD%PS 101
D3 Diode 152473 R17 Carton film 100 RD%PS 101)
D4 Diode 152473 R8 Carbon film 470 RDXPS 471)
Ds Diode 152473 R19 Carbon film 470 RD%PS 47V)
R20 Carbon film J00k RD%PS 304)
D6 Diode 152473 |
R21 | Carbonfilm 470 RD%PS 471)
R22 Carbon film 12k RD%PS 123J
COILS, TRANSFORMERS R23 | Carbonfilm 220k RD%VS 224)
Description R24 Carbon film 8.2k RDYPS 822)
S - M _ R2S Carbon film 510 RDXPS 511)
m FM antenna coil ATC.ON
2 FM RF coil ATC.015 R26 Carbon filen 2.2k RDXVS 222)
T3 FM RF coil ATCO16 R27 Carbon filen 5.6k RD%PS 562)
T4 FM oscillator coil ATCO022 R28 Carbon filen 2.2k RDYVS 222)
s FMIFT ATE-Q08 R29 Carbon film 47k RDYPS 473)
R30 Carbon film 100k RD%PS 104)
T6 FMIFT T73.038%
7 AM RF coil ATB-014 RN Carbon film 30k RD%PS 303)
T8 AM oncillator coil ATB-013 R32 Carbon filen 30k RDYPS 303)
R33 Carbon film 15k RD%PS 153)
L1 Choke coil 18uH ATH.007 R34 Carbon film Sk RDYPS 512
L2 Choke coil 2.2uH 124028 R35 | Carbonfilm 39k RD%PS 393J
L3 Choke coil 2.2uH T24.028
L4 Choke coil 2.2uH T24.028 R36 Carbon film 150 RDY%PS 151)
L5 Choke coil 2.2uH T24.028 R37 Carbon film 1k RDYVS 102
R38 Cartbon film 10 RDYPS 100
L6 Chokae coil 2.2uM 24028 R39 | Cabonfilm 100k RD%VS 104)
R40 Carbon film 180 RDYVS 181
E1 FM ceramic filter ATF-013
F2 FM ceramic filter ATF013 A4l Carbon film 47k RDYPS 473J
F3 FM ceramic filter ATF.013 Ra2 Carbon film 47k RDY%PS 473J
F4 AM caramic filter ATE.027 R43 Carton film 33k RD%PS 332)
F5 Low pass filter ATE.033 A44 Carbon film 33k ROD%PS 332)
R45 Carton film 6.8k RD%PS 682)
RESISTORS Ha6 Carbon film 6.8k RDXVS 682)
Ra7 Carbon film 6.6k RDXVS 562)
Symhel Osssription Part No. R4B | Carbonfilm 100k RO%VS 104J
A2 Carbon film 1.8k RDXVS 182 f50 | Cotonfim 34 ROXPS 2¢2)
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Sy mbol Description Part No. Sy mbo! Description Part No.
RS1 Carbon film 1k RO%PS 102J c26 Electrolytic 10 16V | CEA 100P 16
RS2 | Carbonfilm 61k RD%PS 613 €27 | Caramic 0047 25V | CKDBC473Z 28
RS3 | Carbon film 22k RD%PS 223J c28 Coramic 0.047 25V | CKDBC473Z 26
RS54 | Carbon film 200k RD%PS 204) €20 | Ceramic 0.047 25V | CKDBC473Z 26
RS5 Carbion film 150k RD%PS 154) Cc30 Caramic 0.047 i CKDBC 4732 25
RS6 | Carbonfdm 47k RD%PS 473J cn Electrolytic 1 S0V | CEA 010f 50
RS7 Carbon film 2.4k RD%PS 242) ca2 Ceramic 1500 S0V CCOSL 151K 50
ARS8 | Carbon film 47k RD%PS 473J ca3 Electrolytic 100 16V, | CEA101P 16
s Carbon flm 47k RD%PS 473) ca4 Electrolytic 47 18V CEA 470P 16
6o Carbon film 3.3k RD%PS 332J cas My lar 0.047 SOV COMA 473K 50
A6t Carbion film 56 RD%VS 560 c36 Styrol 510p S0V CQsA 511 50
R62 | Cerbonfim 680 RD%PS 681J c37 Electrolytic 1.5 26V CSZA 1RSM 25
RB3 | Cabonfilm 1k RD%PS 1024 c3s Electrolytic 3.3 26V | CSZA 3R3M 25
RB4 | Carbonfilm 2.2 ROXPS 2225 c39 Ceramic 0.01 S50V | CKDYB 103K 50
RES Carbon fim 100 RD%PS 101 C40 Styrol 510p 5OV CQSA 511J 50
RG6 | Cebonfim 47 ROXPS 4700 car | Swyrol 510p S0V | COQSA 511J 80
RB7 | Cerbonfim 24k RD%PS 243J ca2 Electrolytic 022 26V CSSA 2A2M 28
R68 | Carbonfilm 910 RD%VS 911 c43 Elctrolytic 10 18V CEA 100P 16
RE69 Carbon film 910 ROXNVS 911 ca4 Electrolytic 10 18V CEA 100P 16
R70 | Cwbonfilm 2.2k ROXPS 222J cas Electrolytic 10 16V | CEA 100° 16
A7 Carbon film 100k RD%VS 104
VA1 Semi-fixed 4.7x-8 92051 ca6 Electrolytic 10 18V CEA 100P 16
VA2 Semi-fixed 3308 ACP.042 caz Ceramic 0.04 S0V CKDYF 4032 50
VA3 Semi-fixed 50k-B ACP.043 cas Ceramic 8p 50V CCDXL 0BOF 50
Ca9 | Styrol 330p SOV | COSA 331 50
CAPACITORS CS0 | Mylar 001 50V | COMA 103K 50
—— — == cs1 Coramic 004 5OV | CKDYF 403Z 50
Pors Mo cs2 Electrolytic 4.7 2%V | CEA4R7P 25
c1 Ceramic 150 S50V | CCOSM 150K 50 cs3 Electrolytic 47 6V CEA 470P 6
c2 Ceramic 100p SOV | CCOSL 101K 50 C54 Ceramic 220p S0V | CCISL221K 50
c3 Ceramic 001 S0V | CKDYF 103Z 50 CS6 Ceramic 0.01 50V | CKDYF 103Z 50
ca Ceramic 001 S0V = CDKYF 103Z 50
cs Ceramic » S0V CCDSL 020C 50 C56 Ceramic 0.01 S0V | CKDYF 1032 50
cs7 Electrolytic 0.1 26V | CSSA ORIM 25
c6 Cer arnic 0.01 S0V | CKDYF 103Z 50 cs8 Electrolytic 10 16V | CEA 100P 16
c? Ceramic 18p S0V | CCDSH 180K 50 c59 Ceramic 004 S0V | CKDYF 403Z 50
c8 Ceramac a.01 S0V | CKDYF 103Z 50 C80 Electrolytic 0.1 26V | CSSA ORIM 25
co Ceramic 18p S0V | CCDSH 180K 50
C10 | Ceramic 100p S0V | CCDSL 107K 50 cs1 Ceramic 0.01 S50V | CKDYB 103K 50
C62 | Ceramic 0.01 S0V | CKDYB 103K 50
cn Cerami 100 50V | CCDSL 100F 50 c83 Electrolytic 220 16V | CEA 221P 16
c12 Ceramic 0.01 50V | CKDYF 1032 50 64 Ceramic 150 50V | CCDSL 150K 50
c13 Ceramic 0.01 50V | CKDYB 103K 50 (e Electrolytic 100 16V | CEA 101P 16
cl4 Ceramic £ 50V | CCDLH 080F 50
C16 | Ceramic 150 S0V | CCDLM 150K 50 CE6 Elcrrolytic 4.7 18V CEA 4R7P 16
C16 | Ceramic 3% 50V | CCDCH 330K 50 ve Tuning capacitor ACK-016
c1? Ceramic 150 S50V | CCDCH 150K 50 TCA Caramic trimmer CA3-007
ci8 Ceramic 001 S0V | CKDYF103Z850
C18 | Ceramic 001 S0V | CKDYF 103Z50
€20 | Ceramic 0047 26V | CKDBCA473Z25
cn Ceramic 0047 25V | CKDBCA473Z25
€22 | @ectrolytic 4.7 25V | CEA 4R7P 25
c23 Ceramic 3% 50V | CCODSL 330K 50
c24 Electrolytic 10 16v CEA 100P 16
c2s Blectrolytic 047 50V | CEA 4R7P 50
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124 MICROPHONE JACK ASSEMBLY (AWX-094)
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Parts List of Microphone Jack Assembly (AWX-094)

‘Symbol Description Part No.
R1 Carbon film resistor 39k RDWPS 383)
R2 Carbon film resistor 180k RDWPS 1840
R3 Carton film resistor 180k RDYNPS 184
(9] | Mylar capacitor 0.0047 S0V | CQOMA 472K 50
c2 Mylar capacitor 0.0027 50V CQOMA 272K 50
n Jack (MIC) AKNO12




1 2 3

125 EQUALIZER AMPLIFIER ASSEMBLY (AWF-011)
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Parts List of Equalizer Amplifier Assembly (AWF-011)

SEMICONDUCTORS
unu% T Description ~Part No.
m | Transistor 2SA725P-F
(25A763P-5)
a2 Transistor 2SA725P-F
(2SAT763P-5)
Q3 Transistor 25C1313-G
(25C1346-E)
04 Transistor 25C1313-G
| (25C13456-E)
o5 Transistor 25C1313.G
(25C1345-E)
06 Transistor 25C1N3G
(25C1345-E)
RESISTORS
Symbol | Description Part No.
R1 | Carbonfilm 3.3k RD%PS 332)
R2 Carbon film 3.3 RDY%PS 332)
R3 Carbon film 68k RD%PS 683)
R4 Carbon film 68k RADYPS 683)
RS Carbon film 150k RDYPS 1640
R6 Carbon film 150k RDYPS 154)
R? Carbon film 1k RDY%PS 102J
RB Carbon film AL RDYPS 102)
Ro ! Carbon film 18k RDYPS 183)
R10 Carbon film 18k RDY%PS 183)
R11 Carbon film 36k RDYPS 363)
R12 Carbon film 36k RDY%PS 363J
R13 Carbon film 6.8k RADY%PS 682J
R14 Carbon film 6.8k RADYPS 682)
R1s Carbon film 22 ROXPS 2222
R16 Carbon film 2.2 RD%PS 222J
R17 Carbon film 5.6k RDY%PS 562J
R18 Carbon film 5.6k RDY%PS 562)
R19 Corbon film 470k RD%PS 474)
R20 Carbon film 470k RD%PS 474)
R21 Carbon film 1k RD%PS 102)
R22 Carbon film 1k RDX%PS 102J
R23 Carbon film 560k RD%PS 564JNL
R24 Carbon film 560k RD%PS 564JNL
A28 Carbon film 91k RD%PS 913)
26 Carbon film 91k RD%PS 913)
R27 Carbon film 110k ROD%PS 114)
R28 Carbon film 110k RO%PS 114)

CAPACITORS

[ Symbol | ~~ Description __ PertNo. |
c1 Electrolytic 1 2V | CSSA 010M 25
c2 Electrolytic 1 26V | CSSA 010M 28
c3 Ceramic 100p  BOV CCOSL 101K 50
c4 Ceramic 100p SOV CCDSL 101K 50
(= Ceramic 3 sov CCOSL 330K 50
cB Ceramic 33 S0V CCDSL 330K 50
c? Electrolytic 330 6V CEA 331P 6
c8 Electrolytic 330 6V CEA 331P 6
c9 Ceramic 10p S0V CCODSL 100K 50
c10 Ceramic 10p 50V CCOSL 100K 50
cn Elctrolytic 3.3 25V CEANL 3R3P 25
c12 Elctrolytie 3.3 %V CEANL 3R3P
c13 Styrol 5300p SOV CQSA 532G 50
cla Styrol 5300p SOV COSA 532G 50
c1s Styrol 1500p SOV COSA 152G 50
c16 Styrol 15000 SOV COSA 162G 50
c17 Ekctrolytic 100 sV CEA 101P 36
ci18 EMctrolytic 220 25V CEA 221P 25




126 5P CONNECTOR ASSEMBLY (AWX-062)

1 L REC

B R
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A7 380K

*—\NW—o O O——+AWG-038, No.16
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\° °~ O—+4——AWG-038, No.4
4 = o
Re 100K ___amel
_W °
o—\W—20 0 O} ———— AWG-038,No.15
R2 350K

Parts List of 5P Connector Assembly (AWX-062)

| Symbol Deseription _} Part No. |
Al Carbon film resistor 390k | RD%PS 394)
R2 | Carbon film resistor 390k | RD%PS 394)
R3 Carbon film resistor 100k RD%PS 104
H4 Carbon film resistor 100k RDYPS 104
Connector socket 57 (REC/PLAY) | AKP-007
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12.7 SWITCH ASSEMBLY (AWS-094)
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| - NETREET | 3 i 4 | B 5 | 6
Parts List of Switch Assembly (AWS-094)
\ Q| —19) PLe “Symbol " Dweription i " Part No.
i Q3 @, 81 Push switch (FUNCTION) ASG-006 '
O 1N T |
Q_S n Carbon film resistor 100 RD%PS 10 .
6 1D rL, R2 Carbon film resistor 100 RDXPS 101J
- A3 Carbon film resistor 100
N BT B e @ . R4 Cbin S b 100 :g:: :g:j
RS Carbon film resistor 100 RD%PS 101
Re 100 Q9 - PL
—AAA—=—=0 10 O- = Q) PLio @__.Awe_m ~apm A6 Carbion fikm resistor 100 RD%PS 101
< o 12 o g 1 Ewctrolytic cpacitor 220 6V | CEA221P 6 |
Sl Qi3 » AWR-101, No.2
™ o ™% o i—
AUX 150 d1a : o
2 AUXI(R)
Rs 100 Re 100 616 > o A
AAA o AT IO kS —— ) UXiL)
- - 189 d17 AWX-094, No.6 B
- L T . No.
— o — 619 —» AWF-011, No.§
H . H ° H ° eoc; = s AWF-011, N0o.3
PI'W.JO 2 R3 100 Q ~~~~~~ —» AWX-094, No.4
o - 23 0 622 +
—+ AWF.011, No.1
W 674 ©) PHONO 1 (L) H
Gl © Sl © Sl © 25%028 —%) PHONO 1 (R)
R1 100
8 o ™8 o B o o——MA——o o Sal
PHOND 1 Q e » AWF-011,No.4
679 - AWF-011, No.7 TUNING meter
300~ ——» AWE-066, No.6 i ia c
Sl © S ©° Sumi ° Sl © s 632 - AWR-101, Nos. 4,5
8 o ™2 o T™F o ¢ o L_.___ — » AWE-066, No,27
I Q34 , AWE-066, No.4
633 —+ AWE-066, No.9
' -
37Q 036 i H
e — - —» AWE-066, No.
o :“H o T o ”o"m — AWE-066, No.12 T d&
- — » AWE-066, No,24
. 42 Q041 , AWE-066, No.11
L oo i
oo 043
2006 44 O— = » AWG-038, No.11
Q , AWG-038, No.12
N | AP, | I 3 7| | SRR W PR RN [ 6
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Parts List of Flat Amplifier Assembly (AWG-038)

SEMICONDUCTORS
Sy mbol Description Part No.
o1 Trangistor 25C1885-R
Q2 Transistor 25C1885-R
Qa3 FET 2SK30AW-Y
04 FET 2SK3I0AW-Y
Qs Transistor 2SAT2SF
Q6 Transistor 25ATISF
SWITCHES
Symbol Description Part No.
s1 Lever switch (DUPLICATE) ASK-002
$2 Lever switch (TAPE MONITOR 1) | ASK-092
53 Laver switch (TAPE MONITOR 2) | ASK-092
54 Later switch (ADAPTOR) ASK092
s5 Laver swisch (MODE) ASK-090
56 Lever switch (LOUDNESS) ASK.-089
7 Lever switch IMUTING) ASK-089
RESISTORS
Sy mbol Description Part No,
R Carbon film 2.2% RDWPS 222)
R2 Carbon film 2.2 RD%PS 2220
R3 Carbon film 2.2 RDY%PS 2220
R4 Carbon film 2.2« RD%PS 2220
RS Carbon film 2.2k RD%PS 2220
R6 Carbon film 2.2« RD%PS 2220
R? Carbon film 4.7 RDWPS 4720
R8 Carbon film 4.7 RDYPS 4720
R9 Carbon film 470 RDYPS 471)
R10 Carbon film 470 RDYPS 470
RN Carbon film 220k RDWPS 224INL
R12 Carbon film 220k RD%PS 224INL
R13 Carbon film 12% RDYPS 123UNL
R4 Carbon film 12% RDYPS 123UNL
R1S Carbon film 47 RDYPS 473UNL
R16 Carton film 47 RD%PS 473UNL
R17 Carbon film 6.2k RDYPS 622
R18 Carbon film 6.2k RD%PS 6220
R19 Carbon film 6.8k RD%PS 6820
R20 Carbon film 6.8k RD%PS 682
A2l Carbon film 1k RD%PS 102)
R22 Carbon film 1% RD%PS 102)
R23 Carbon film 4% RD%PS 473MNL
R24 Carbon film 47k RD%PS 473INL
R25 Carbon film ™ RDXYPS 106JNL
R26 Carbon filen " RDXPS 105INL.
R27 Carbon filen S6& RD%PS 563JNL|

Symbol Description Part No,
A28 Carbon film 56k RDYPS 563UNL
n29 Carbon film 12% RDYPS 123UNL
R30 Carbon film 12x RDWPS 123JNL
A3 Carbon film 3.9% RDYPS 392)
R32 Carbon film 3.9% RDY%PS 392)
R33 Carbon film 22k RDYPS 223)
A4 Carbion film 2k RDX%PS 223)
R356 Carbon film 27k ROXPS 273)
RY6 Carbon film 27k ROXPS 273)
R39 Carbon film 47k RDXPS 473)
R40 Carbon fim 47k RODXPS 473)
R4 Carbon film 1.5k ROXPS 152)
R42 Carbon fikm 1.5k RDXPS 152)
Ra3 Carbon filen 120k RD%PS 124)
a4 Carbon film 120k RD%PS 124)
R4S Carbon film 10k RO%PS 103)
R46 Carbon film 10k RD%PS 103
R47 Carbon film 22 RD%PS 223)
R48 Carbon film 22% RD%PS 223)
Rag Carbon film 680 RD%PS 681)
VR1 Variable 100k-MB (BALANCE) ACV-163
VR2 Varisble 50k-81 (VOLUME) ACV-164

CAPACITORS

Symbol Description Part No.
c1 Electrolytic INL) 2.2 S0V CEANL 2R2P 50
c2 Electrolytic INL) 2.2 S0V CEANL 2R2P 50
c3 Caramic 100p S50V CCDSL 101K 50
c4 Caramic 100p S50V CCDSL 101K 650
cs Electrolytic INL) 4.7 S0V CEANL 4R7P 60
c6 Electrrolytic (NL) 4.7 sov CEANL 4R7P 50
c7 Caramic 470p sov CCDSL 471K 50
c8 Caramic 470p 50V CCDSL 471K 50
co Myl 0082 sov COMA 823) 50
c10 My lar 0082 Ssov COMA B23) 80
c1 My lar 0.1 sov COMA 104K 50
c12 My lar 0.1 sov COMA 104K 50
c13 Electroly tic 220 asv CEA221P 38
ci4 Electroly tic 220 asv CEA221P 35
c15 Ceramic 47 sov CCOSL 470K 50
c16 Coramic a7 S0V CCDSL 470K 50
c17 Electrolytic 10 riYy CSZA 100P 25
Cci8 Electroly tic 10 FiY CEZA 100P 25
c19 Ceramic 47 sov CCDSL 470K 50
Cc20 Ceramic 47 sov CCESL 470K 50

70
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Sy mbol Description Part No. OTHERS
c2 Coramic 10p SOV | ©CCOSL 100K 50 mbol | Deseription —L Part No.
c22 | Corsmic 10p SOV | CCOSL 100K 50 — ilihes
c23 | Electrolytic (NL) 4.7 SOV | CEANL 4R7P 50 i presr b4
c24 | Electrotytic (NL) 4.7 S0V | CEANL 4R7P 50 Wesher feced i
€25 | Electrolynie(NL) 100 10V | CEANL 101P 10 Sorow
€26 | Elecwolytic(NL) 100 10V | CEANL 101P 10
C27 | Elmcuolyte 100 SOV | CEA 101P 50

129 SWITCH ASSEMBLY (AWS-093)
'
M [ S §
o o 0 O

Bl 7| ey
™ o ol
Ci 0013
oo
e © MPX NOTSE
FILTER
™~ o

L A  AWE-066, Nos.5, 33
2
® » AWE-066, Nos.18,21
@3 AWE-066, No.12
AWS-004, No.40
24
, AWE-066, No.11
AWS-094, No.42

Parts List of Switch Assembly (AWS-093)

Symbol Osssription | PortNo. |
S1 Push switch (FM MUTING,
MPX NOISE FILTER) ASG-006
c1 Mylar capacitor 0.018 sov COMA 183J 580
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1210 TONE AMPLIFIER ASSEMBLY (AWG-039)
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Parts List of Tone Amplifier Assembly (AWG-039)

ICONDUC -
o TOm Symbol Description Part No.
Symbo! Description Part No.

- - —— R31 Carbon film 220k RD%PS 224)
a1 Transsstor 25C1312-F R32 | Carbonfilm 220k RO%PS 224)
Qz Transistor 25C1312-F R33 | Carbon film 47 RD%PS 473

R34 | Carbonfilm 47 RO%PS 473J
R35 | Carbonfilm 3.3k RO%PS 332J
SWITCHES
R36 | Carbonfilm 3.3k RD%PS 332J
e Dasription . R37 | Carbonfilm 470k RD%PS 474
81 Lever switch ASK-001 R8s Carbon film 470k RDYPS 474)
(BASS TURN-OVER) Rr39 Carbon film 4™ RD%PS 475)
52 Lever switch ASK-089 Ra0 Carbon film A RDY%PS 475)
(TREBLE TURN-OVER)
53 Lever switch (TONE) ASK-090 VRl Variable 100k-8 dusl (BASS) ACV-136
VA2 | Varisble 100k-B dus! (TREBLE) | ACV-136
54 Lever switch (LOW FILTER) ASK-089
55 Lever switch (HIGH FILTER) ASK-089 CAPACITORS
mbol ion Part No.
RESISTORS L N
c1 My o 002 50V | COMA 208J 50
L N L c2 Mylsr 002 50V | COMA 203) 50
"1 Carbon film 22k RD%PS 223) c3 My lar 002 S0V COMA 203J 50
R2 Carbon film 22k RD%PS 223) C4 My lar 002 S0V COMA 203J S0
R3 Carbon film 22k RD%PS 223) cs Myler 002 S0V COMA 203J 50
R4 Carbon fim 22k RD%PS 223)
RS Carbon film 1M RD%PS 105J ce My tor 002 6OV COMA 203J 50
c7 My tar 002 50V | COMA 203J 50
R6 Carbon film 1M RDX%PS 106) cs Mylar 002 50V | COMS 203) 50
R7 Carbon fim ™ RD%PS 105J co Ceramic 0.0016 S5OV CKDYA 152) 50
RS Carbon fim ™ RD%PS 105 ci0 Ceramic 00016 S50V CKDYA 152) 50
R9 Carbon film 12k RD%PS 123)
R10 Carbon tim 12k RO%PS 123) cn Caramic 0.0015 S0V CKDYA 152) 50
€12 | Caramic 00015 S0V | CKDYA 152)50
R11 | Carbonfidm 100 RO%PS 1014 c13 Elscrrolytic 10 25V | CSZA100P 2%
R12 | Carbonfilm 100 RD%PS 1014 Cl4 | Emcrrolytic 10 28V | CSZA 100025
R13 Carbon film 6.8k AD%PS 682) ci1s Electrolytic 10 %V CSZA 1000 25
R14 | Carbonfilm 6.8k RD%PS 682J |
R15 Carbon film 6.8% RD%PS 682J ci1é 1 Electrolytic 10 »V CSZA 100P 26
c17 Ceramic 100 50V | CCDSL 100K 50
R16 | Cerbonfilm 68k RDYPS 682 C18 . | Ceramic 0p SOV | CCOSL 100K 60
R17 | Carbon film 100k RD%PS 104JNL c19 Electrolytic INLI100 16V CEANL 1017 10
R18 : Carbon film 100k ADY%PS 104INL c20 Electrolytic INL) 100 16V CEANL 101P 10
R19  Carbon film 560k RD%PS 564INL
R20  Carbonfilm 560k AD%PS BE4INL 2 Electrolytic 47 SV | CEA 470P 35
c22 Electrolytic 47 IV | CEA 470P 35
R21 Carbon film  1.8% ADYPS 182) c23 Electrolytic 2.2 28V | CSZA2R2M 26
R22  Carbonfilm 1.8k RD%PS 182 C24 | Electrolytic 22 2V | CSZA2R2M 25
R23  Carbonfilm 100 RD%PS 101J €25 | Electrolytic 022 38V | CSZAR22K3IS
R24  Carbonfilm 100 RD%PS 101J
R26  Carbonfilm 6.8 RDYPS 682J €26 | Electrolytic 022 ISV | CSZAR22K 35
€27 | Mylar 001 S0V | COMA 103K 50
R26  Carbonfilm 6.8k RD%PS 682J C28 | Mylar 001 S0V | CQOMA 103K 50
R27 | Carbon film 220k RDYPS 224 C20 | Electrolytic 10 26V | CSZA 100P 26
R28 | Carbon film 220k RDYPS 224) C30 Electrolytic 10 25V CSZA 100P 25
R20 | Carbonfilm 330 RD%PS 331J
R30 | Carbon film 330 RDXPS 331J OTHERS
Sy mbol Description Part No.
- s — - - — e
Union nut ABN-021
Screw ABA 116
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1211 SWITCH ASSEMBLY (AWX-095)
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Parts List of Switch Assembly (AWX-095)

Symbol | Decrption Part No.
- —]—
Slide switch (DE-EMPHASIS) ASH-015
c Mylar capacitor 0.0012 SOV | COMA 122J 50
c2 Mylar capacitor 0.0012 SOV | COMA 122450
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Parts List of Power Amplifier Assembly (AWH-050)

SEMICONDUCTORS
Symbol Descraption Part No. Symbol ~ Description Part No.
o Transistor 2SA726S-F R14 Carbon film 100k RD%PS 104)
(2SA7635-5) R1S Carbon film  2.2% RDYPS 2220
a2 Transistor 2SAT26S-F
(2SA7635-5) A16 Carbon film 2.2k RDY%PS 222)
n Carbon film - ¥43 RD%PS 823)
Q3 Transistor 2SA726S-F A8 Corbon film 82k RD%PS 823)
(2SA7635-5) R19 Carbon film 100k ROD%PS 104J
04 Transistor 2SA7265-F R20 Carbon film 100k RD%PS 104J
(25A7635-5)
R21 Carbon film 3.6k RD%PS 362)
Qs Transistor 2SAB18.Y R22 Carbon film 3.6k RDY%PS 362)
(258527-C) R23 Carbon film 82k RDYPS 823)
08 Transistor 25AB18.Y R24 Carbon film 82k RD%PS 823J
(258%527-C) R25 Carbon film 1k RD%PS 102J
Q7 Transistor 25C1628-Y A26 Carbon film 1% RD%PS 102
(25C1451-8) R27 Carbon film 27 RDXPS 273)
a8 Transistor 25C1628-Y A28 Carbon film 27k RD%PS 273)
(25C1451-8) 29 Carbon film 22k RDX%PS 223)
R30 Carbon film 22k RD%PS 223J
o9 Transistor 250381-M
Q1o Transistor 250381-M A3 Carbon film 3.9k RDY%PS 392)
an Transistor 25B536-M R32 Carbon film 3.9k RDYPS 392)
Q12 Transstor 25B8536-M R33 Carbon film 91k RD%PS 913
R34 Carbon film 91k RD%PS 013
D1 Diode 152473 R35 Carbon film 270 RD%PS 271)
D2 Diode 182473
03 Diode 152473 A36 Carbon film 270 RD%PS 271J
D4 Diode 152473 A37 Carbon film 150 %W RD%PS 151J
05 Varistor STVAH A3s Carbon filen 150 %W ROD%PS 151J
R39 Carbon film 160 %W ROD%PS 151J
] Varistor STVAH R40 Carbon film 160 LW RD%PS 161
D7 Diode 151888
08 Diode 151885 R41 Carbon film 5.6k RDYPS 562)
D9 Diode 151885 R42 Carbon film 6.6k RDYPS 662)
D10 Diode 151888 R43 Metal film 4.7 w RN1H 4R7K
R44 Metal film 4.7 W RN1H 4R7K
fi 4, w RN1H 4R7K
RESISTORS R S — 4
Deseript R46 Metal film 47 w RN1H 4R7K
LI - — Pose e, R4T Metal film 47 w ANTH 4R7K
A1 Carbon film 180k RO%PS 184) R48 Metad film 47 W ANTH 4R7K
A2 Carbon film 180k RD%PS 184) RA9 Metal film 47 w ANTH 4R7K
A3 Carbon film 390k RD%PS 294 R50 Metal film 4.7 W ANTH 4R7K
A4 Carbon film 390k RD%PS 394J
RS Carbon film 1% RD%PS 102 R51 Wire wound 05 SW RTS8 ORSK
RS2 Wiewound 05 W ATSB ORSK
ne Carbon film 1% RD%PS 102) RS3 Wire wound 05 5w RTS8 ORSK
n7 Carbon film 6.8% RD%PS 682 RS54 Wire wound 05 5w RYSB ORSK
n8 Carbon film 6.8% RD%PS 682) RSS Wire wound 05 oW RTSB OR5K
9 Carbon film 62k RD%PS 623)
R10 Carbon film 62k RD%PS 623) 56 Wirewound 05 W RTS8 ORGK
RS7 Wire wound 0s sw ATS8 ORGK
AN Carbon film 9.1k RD%PS 812) R58 Wire wound 05 5w ATS8 ORGK
R12 | Cabonfilm 9.1k RD%PS 912J RS9 | Carbonfilm 100 RD%PS 101)
A3 Caron film 100k RDY%PS 104) RE0 Carbon film 100 RDYPS 101J




[ Symbol Description “Part No.
R61 Carbon film 100 ADYPS 101J
R62 Carbon film 100 ADY%PS 101J
R63 Matal oxide 10 b AS2P 100U
RE64 Metal oxide 10 w AS2P 1000
RES Carbon film 100 RADY%PS 101J
RG6 | Carbonfilm 100 ADYPS 101J
RE7 Carbon film 100 ADY%PS 101J
RE8 Carbon film 100 ADY%PS 101J
R69 Metal oxide 10 w ASIP 100J
R70 Metal oxide 10 w ASIP 100J
A7 Cwbon film 1 RD%PS 0104
R72 Carbon film 1 RDY%PS 010J
VA1 Semi-fixed k-8 ACP.029
VA2 Semi-fixed 1%-8 ACP.029
VA3 Semi-fixed 1008 ACP-019
VR4 Semi-fixed 1008 ACP-019
CAPACITORS
Symbol ~ Deseription | Part No.
c Electrolytic 22 »nvV CSSA 2R2M 25
C2 Electrolytic 22 »nvV CSSA 2R2M 25
ca Electrolytic 1 sV CSSA 010M 25
cA Electrolytic 1 Fi" CSSA 010M 2%
cs Electrolytic 33 16V CEA 330° 16
8 Electrolytic 33 16V CEA 330° 16
c? Ceramic 100p SOV CCOSL 101K 50
c8 Ceramic 100p SOV CCDSL 101K 80
co Ceramic 56p S0V CCDSL 560K 50
c10 Ceramic 656p S0V CCDSL 560K 50
cn Electrolytic 330 10v CEA 331P 10
c12 Electrolytic 330 10v CEA 331P 10
c13 Ceramic 15p 00V | CCDSL 150K 500
cl14 Ceramic 150 SO0V | CCDSL 150K 500
C16 Ceramic 220p  BOOV | CCDSL 221K 500
c16 Ceramic 220p BOOV  CCDSL 221K 500
c17 Caramic 220p 500V CCDSL 221K 500
ci18 Caramic 220p 500V | CCDSL 221K 500
c19 Mylar 0056 S0V COMA 563M 50
c20 Mylar 0056 S0V COMA 563M 50
OTHERS
Description Part No.
Heat sink (small) ANH-203
L1 AF choke coil  2.2uH T63-009
L2 AF choke coil  2.2uH T63-009
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Parts List of Protection Circuit Assembly (AWM-062)

SEMICONDUCTORS
Symbol Description Part No. | Symbol Descrption PartNo.
o Transistor 25C860-C R24 Carbon film 15k RDY%PS 153)
(2SCBS7-K) A2s Carbon film 2.2 RO%PS 222)
(28C1616-K)
a2 Transistor 25C869-C R26 Carbon film 68k RO%PS 683)
(25C857-K) R27 Carbon tikn 22 RO%PS 2200
(28C1815.K) R28 Metsl oxide 220 1w RSP 221)
Q3 Transistor 25C945.Q
o4 Transistor 250945.Q CAPACITORS
Qs Transistor 25A733Q
06 | Transistor 250945.Q — . .
a7 Transistor 25C1384-R c1 Electrolytic  0.22 10v CSSA R22M 10
c2 Electrolytic 022 10V CSSA A22M 10
D1 Diode 152472 c3 Electrolytic 330 8V CEA 331P 6
D2 Dsode 152472 ca Electroby tic 330 av CEA 331P 6
03 Drode 152472 cs Electrolytic 4.7 8V CEA 4R7P 25
D4 Diode 152472
05 Dioce 152472 CB Electrolytic 100 16v CEA 101P 16
D6 | Diode 152473
(151585)
07 Diode 152473
(151588)
DB | Diode 152473
| (151585)
RESISTORS
Symbol Description Part No.
R1 Carbon film 1.3k RD%PS 132)
R2 Carbon film 1.3k RD%PS 132J
R3 Carbon film 1.3k RDY%PS 132)
R4 Carbon film 1.3k RDY%PS 132)
RS Corbon film 15k RDY%PS 1563J
R6 Carbon film 16k RDY%PS 1563)
R7 Carbon film 186k RDY%PS 153)
RB Carbon film 18k RD%PS 153)
R9 Carbon film 47k RDY%PS 473)
R10 Carbon film 47k RDYPS 473)
R11 Carbon film 2.2k RDY%PS 222)
R12 Carbon film 2.2k RD%PS 222)
R13 Carbon film 18k RDYPS 153)
R4 Carbon film 18k RDYPS 153)
R1S Carbon film B2 RDY%PS 820)
R16 Carbon film 82 RDYPS 8204
R17 Corbon film 5.6k RDYPS 562J
R18 Carbon film 150k RDYPS 154)
R18 Vecaey 1 ..
A20 Carbon film 15k RDYPS 153)
R21 Carbon film 18k RDYPS 153)
R22 Carbon film 68k RDYPS 683)
R23 Carbon film 12k RDYPS 123)
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Parts List of Power Supply Assembly (AWR-101)

SEMICONDUCTORS CAPACITORS
Sy mbol Description Part No, Symbol Description Part No.,
a Transistor 25D313P-E c1 Ceramic 0.01 150V | ACG-004
a2 Transistor 258507P-€ c2 Ceramic 0.01 150V | ACG-004
Q3 Transistor 25C1318.Q ca Ceramic 0.01 150V | ACG-004
Q4 Transistor 25A720Q [+ ] Ceramic o.m 150V ACG-004
Qs Transistor 25C1318.Q cs Ceramic 0.0 150V ACG-004
Qs Transistor 25A720Q s Ceramic 0.0 150V | ACG-004
Q7 Transistor 25C1318-Q C?7 | Ceramic 0.01 150V | ACG-004
o8 Transistor 250313-€ c8 Ceramic 0.01 150V | ACG-004
Q9 Transistor 250313-€ co Ceramic 0.01 150V | ACG-004
Qo Transistor 25C869-C c10 Electrolytic 470 sov ACH.038
D1 Diode $1B01-04 C11 | Elecwolytc 470 8oV ACH.038
D2 Diode $1801-04 c12 Electrolytic 1,000 38V ACH.038
D3 Diode $1801-04 c13 Electrolytic 1,000 28V CEA 1029 25
D4 Diode 51801-04 c14 Electrolytic 220 10V CEA 221P 10
DS Diode SA3AME8 c1s Electrolytic 470 63V CEA 471P 63
06 Diode SA3AM S c16 Electrolytic 47 16V CEA 470F 16
07 Diode SRIAMS c1? Ceramic 0001 SOV CKDYF 1022 50
oe Diode SRIAMS c18 Electrolytic 47 50V CEA 470P 50
09 Diode 151885 c19 Electrolytic 47 asv CEA 470 35
D10 Dvode 151885 c20 Electrolytic 100 63V CEA 101P 63
o Zener diode WZ-140 c21 Electrolytic 47 18V CEA 470P 16
D12 Zaner diode WZ-130 c2 Caramic 0001 S0V CKDYF 102Z 50
c23 Electrolytic 100 Isv CEA 101P 35
RESISTORS
Sy mbol Description Part No. OTHERS
Symbol Description Part No.
R1 Carbon film 1.8k ADYPS 162
R2 Carbon film 1.8k RD%PS 152) Meat sink ANH-117
R3 Carbon film 15k AD%PS 153J | Heat sink ANM-207
R4 Carbon film 6.2k RO%PS 622J | Transistor socket AKH.002
RS Carbon film 5.6k %W ROD%PS 562 | Mica wafer AEC-043
Fuse clip AKR.013
6 Carbon film 180 %W RD%PS 151J
R? Carbon film 2.7k RD%PS 272 Fuse clip AKR-030
R8 Carbon film 7.5k RD%PS 752
Ro Carbon film 18k RDY%PS 183)
R10 Carbon film 4.7k RD%PS 472
R11 Carbon film 150 %W RD%PS 151
R12 Carbon film 1.5k RD%PS 152)
R13 Carbon film 1.5k RD%PS 152
R14 Carbon film 6.6k RD%PS 562)
R1S Carbon film 16k RD%PS 153)
R16 Carbon film 2.7k %W RD%PS 272
A7 Carton film 15k RD%PS 153
1231 Carbon film 24k RDXPS 243)
A19 Carbon film 150 wwW RD%PS 151)
A20 Metal oxide 100 3w RS3P 101J
R21 Carbon film 3.9k RD%PS 392)
R22 Corbon film 3.3k RD%PS 332)
R23 Carbon film 10 RD%PS 100U

a7




12.15 SWITCH ASSEMBLY (AWS-095)

—— - — L —

SPA 12 IS SP B 16 SPC

S i SAR DU

Parts List of Switch Assembly (AWS-095)

Symbol Dweription | PetWo.
1 Push switch (SPEAKERS) } ASG-094

R Metal oxide resistor 150  3W ’ RSIP 161K

R2 | Metsl oxide resistor 150  3W l RS3IP 161K

n Jock (PHONES) ' AKN-010
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13. PACKING

Operating instructions
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