ORDER NO. SD83072588C8

Service Manual

Stereo DC Power Amplifier

ComputerDrive new CES/S4

Areas

SE-A3MK?2

[D], [EW], [EK], [EF],
[EH], [EB], [Ei], [XA]

Switzerland.
[EW] is available in Switzerland.
* [EK] is available in United Kingdom.
* [EF] is available in France.
* [EH] is available in Holland.
* [EB] is available in Belgium.
* [Ei] is available in ltaly.

F[D] is available in Scandinavia and European excerm

* [XA] is available in Southeast Asia, Oceania, Africa,
\_ Middle Near East and Central South America.

speCiﬁcations (Specifications are subject to change without notice for further improvement.)

(DIN 45 500)
B AMPLIFIER SECTION

20 Hz~20 kHz continuous power output

‘both channels driven 2 X 300W (4Q))

2 X 300W (8Q))
40 Hz~16 kHz continuous power output
both channels driven 2 X 300W (40))
2 X 300W (8Q))
1 kHz continuous power output
both channels driven 2 X 320W (4Q2)
2 X 320W (8Q2)
Total harmonic distortion
rated power at 20 Hz~20 kHz 0.003% (4Q))
0.002% (802}
rated power at 40 Hz~16 kHz 0.003% (40Q2)
0.002% (8Q2)
rated power at 1 kHz 0.0005% (4Q))
0.0003% (80)
—26 dB power at 1 kHz 0.0003% (4Q)
50 mW power at 1 kHz 0.0003% (4Q2)
Intermodulation distortion
rated power at 250 Hz: 8 kHz=4:1, 4Q) 0.001%

rated power at 60 Hz: 7 kHz—4:1, SMPTE, 8Q 0.001%
TIM (Transient Intermodulation Distortion)
unmeasurably small
Power bandwidth
both channels driven, —~3 dB (T.H.D. 0.01%)
5 Hz~70 kHz (4Q)
5 Hz~90 kHz (8Q2)

Residual hum and noise ‘0.15 mv
Damping factor 100 (4Q)), 200 (8Q))
Input sensitivity and impedance 1 V/47kQ

120 dB (IHF, A: 125 dB)
20 Hz~20 kHz, +0 dB, —0.1 dB
DC~200 kHz, -3 dB

S/N rated power (40))
Frequency response

Headphones output level and impedance 1.1V/330Q
Load impedance
MAIN or REMOTE 4Q0~160
MAIN and REMOTE 80~160

Meter
reading range 0.0001 W~1000 W (8Q)
~60 dB~+5 dB
(logarithmic compression)

frequency response (reading accuracy)

10 Hz~20 kHz =1 dB (more than —40 dB)
10 Hz~10 kHz +1 dB (less than —40 dB)
50 usec.
750 msec. (0 dB~—20 dB)

attack time
recovery time

B GENERAL

1700W

AC 50 Hz/60 Hz, 110V/120V/220 V/240V
430 X 208 X507 mm

(16-15/16" X 8-3/16" X 19-31/32")

39 kg

(86 Ib.)

Power consumption
Power supply
Dimensions (WXHXD)

Weight
Note:

Total harmonic distortion is measured by the digital sp ectrum
analyzer (H.P. 3045 system).

Matsushita Electric Trading Co., Ltd.
P.O. Box 288, Central Qs aka Japan

Technics
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B SAFETY PRECAUTION
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. Before servicing, unplug the power cord to prevent an electric shock.
. When replacing parts, use only manufacturer’s recommended components for safety.

Check the condition of the power cord. Replace if wear or damage is evident.

After servicing, be sure to restore the lead dress, insulation barriers, insulation papers, shields, etc.

Before returning’ the serviced equipment to the customer, be sure to make the following insulation resistance test to
prevent the customer from being exposed to a shock hazard.

1. Unplug the power cord and-short the two prongs of the plug with a jumper wire.

2. Turn on the power switch.

3. Measure the resistance value with ohmmeter between the jumpered AC ptug and each exposed metal cabinet part, such as
screwheads antenna, control shafts, handle brackets, etc. Equipment with antenna terminals should read between 3MS2
and 5.2MS to all exposed parts. (Fig. A} Equipment without antenna terminals should read approximately infinity to

all exposed parts. (Fig. B)
Note:

Antenna
terminal ——

R &
-—

Some exposed parts may be isolated from the chassis by design

Exposed
metal
part N
Cb Ohmmeter
(Fig.A)

Resistance = 3MQ—5.2MQ

. These will read infinity.

Exposed
metal
part
VR
Wmmeter
(Fig.B)

Resistance = Approx 0o

4. If the measurement is outside the specified limits, there is a possibility of a shock hazard. The equipment should be

repaired and rechecked before it is returned to the customer.

Il BEFORE REPAIR AND ADJUSTMENT

1. Turn off the power supply and short-circuit of power supply capacitors {C1~ C4, 105V, 22000uF) at resistence (about
100£2, 10W) in order to discharge the charged voltage. Do not short between C1~ C4 by screwdriver. !t may damage

the componet.

2. Before turning on the power supply after completion of repair, slowly apply the primary voitage by using a power supply
voltage controller to make sure that the consumed current is free of abnormality. The consumed current st
BOHz/60Hz in no signal mode is shown below with respect to supply voltage 110V/120V/220V/240V.

Power supply voltage AC 110V AC 120V AC 220V AC 240V
50Hz 0.6A ~ 1.8A 05A~17A 0.3A ~09A 0.3A—~ 09A
Consumed current
60Hz 0bA ~1.7A 0.4A ~ 1.6A 0.2A ~ 0.8A 0.2A~ 0.8A

= .

i SO




B LOCATION OF CONTROLS

Protection-circuitry indicator
Power indicator

Speaker indicators

Peak power meters

) Computer-drive monitor indicators
Power switch

Headphones jack main and remote ——

remote

. |-Speaker selection switches
main

off

Main speaker terminals
.

Voltage selector
(240V <> 220V < 110V - 120V)

Input terminals—i ((DC) N
norma

Input level controls

Remote speaker terminals

B DISASSEMBLY INSTRUCTIONS

¢ How to Remove the Side and
Top Boards {Fig. 1, 2]
1. Remove the 8 setscrews [Fig. 1: @ ~ @] of
the side board.
2. Remove the 12 setscrews [Fig. 2: @ ~
@ ] of the top board. Then the top board
and punching metal can be removed.




¢ How to Remove the Bottom Board [Fig. 3]
1. Remove the 12 setscrews [Fig. 3: @ ~ @] of the
bottom board. Then the bottom board can be removed.

[Fig. 3]

e How to Remove the Front Panel [Fig. 4]

1. Remove the top and bottom boards. (Refer to “"How to
remove the side and top boards’’ and ‘“How to remove
the bottom board"’.}

2. Remove the 6 setscrews [Fig. 4. @ ~ @1 of the
front panel and the connector, and then remove the front
panel.

ﬂg ® Front chassis ®
[Fig. 4] ﬂ =

{
Connector

e How to Remove the Peak Power Meter [Fig. 5] D @/g
1. Remove the front panel. {Refer to “How to remove {y@// ‘
the front panel”.) \\ )
2. Remove the 4 setscrews [Fig. b: D ~ @) of the Peak power || k\’/»/i@

front chassis, and then remove the front chassis as meter
shown in Fig. 5.
3. Remove the 6 nuts [Fig. 5: @ ~ @] of the peak
power meter. Then the peak power meter can be
removed.

?@ Cascade, current
! mirror, differential
amp. P.C.B.

e How to Remove the Cascade, Current Mirror,
Differential Amplifier P.C.B. { [@ ) [Fig. 6]
1. Remove the side and top boards. (Refer to “How to remove the
side and top boards’’.)

R
\ " 2. Remove the 2 setscrews [Fig. 6: @ x 2] which fasten the

reinforcement.

3. Remove the setscrew [Fig. 6: @)1 which secures the cascade,
current mirror and differntial amplifier P.C.B., and ther pufl out
the P.C.B.

Rear panel/r'[ °

[4]

[Fig. 6]



e How to Remove the Speaker Impedance Detection @
Circuit (] ) and Ica Control Circuit ( [8 ) P.C.B. [Fig. 7] 5 @
1. Remove the side and top boards. {Refer to “How to ? | Speaker impedance
. detecting circuit

remove the side and top boards’'.)

2. Remove the 2 setscrews [Fig. 7: @ , @ 1 of speaker
impedance detecting circuit board ( g ), and then pull
out the P.C.B. in the direction of the arrow.

3. lca control circuit can be removed in the same way.

o How to Remove the Power Transistors [Fig. 8, 9, 10, 11]
1. Remove the top and bottom boards. (Refer to “How to remove the side and top boards’’ and '"How to remove the bottom
board"))
2. Remove the 3 reinforcements at top of the set.
3. Pull out the pin socket of synchronous bias circuit board { [B} ). Next, remove the 2 setscrews [Fig. 8: @ s @ ] of the
P.C.B.{ @B }, and then remove the P.C.B. { [B )} upward.
4. Unsolder the 8 power transistors (Q125~ Q128, Q135 ~ Q138) as in Fig. 9.
. Remove the 4 setscrews [Fig. 10: @ ~ @ 1 of the power supply muting circuit board { [ or }, and then remove
the PCB. (A or )
. Remove the 4 setscrews [Fig. 10: @ ~ @1 which secure the heat-sink from underneath the power block chassis.
. Remove the 4 setscrews [Fig. 10: @ ~ @ 1 which secure the heat-sink from side of the set.
. Lift the heat-sink to remove it from the chassis.
. Remove the 8 setscrews [Fig. 8: @ ~ @] which fasten the heat-sink connector.
. Remove the power transistor by removing the 2 setscrews [Fig. 11: @, Dl.
. When fitting the power transistor, apply silicone compound {or equivalent heat diffusing agent) to the back of power
transistor and the mica plate {heat-sink side), and then reversely follow the procedures 1 ~ 10.

o1

- OO o ~NO

Pin socket

Melt the solder and shift the leg
down to the heat-sink side to
remove the power trinsistor,

-
Power transformer

[Fig. 81 [Fig. 9]



Power supply
muting circuit

AREASH
@.

N
Mica plate g\ﬁ( al
. '\ N
Power transistor ) @\@
%

Power transistor retainer “® o

[Fig. 11]

[Fig. 10]

e How to Remove the Speaker Selector and

Protection Circuit P.C.B. ( Il ) [Fig. 12]

1. Remove the top and bottom boards. (Refer to
“How to remove the side and top boards” and
“How to remove the bottom board"".)

2. Remove the 6 setscrews [Fig. 12: @ ~ @] of
the rear panel, and then shift the rear panel.

3. Unsolder the speaker terminals. (8 portions) »

4. Remove the 4 setscrews of the P.C.B. (IR) and [Fig. 12]
remove the P.C.B. ()

nno O WMM

e How to Remove the Meter Amplifier and Eﬂ A I A

Regulator P.C.B. ( [&1 ) [Fig. 13] 7T
1. Remove the bottom board. (Refer to “How to o/ N/ Nl il

remove the bottom board"’.) < ®f_°—\ @\!’@ o>
2. Cut off the lead clamper of the lead wire so that

the P.C.B. { 1) can be easily removed.
3. P.C.B. (4 ) is secured with 6 spacers [Fig. 13:

~ ] as in Fig. 13. Release the spacer claws /

and then lift the P.C.B. o
4. For the lead wire, refer to Fig. 13. )

ST
.,L AL l
) ®

) ] (,
Lead clamper< —=2

Meter amp. and constant

N
regulator P.C.B. ? g

[Fig. 13]




B CHECK POINTS FOR REPAIR

¢ When protection circuit indicator is lighted:

The indicator lights up if the unit is abnormal. It lights up with power suppiy
turned ON, and goes out when the unit is in operation (about 5 sec. later). In case
of abnormality during operation, the indicator lights up and then no sound is
made. In that case, set the power switch to “off” and check the cause according

to the following procedure.

(@) Set the power switch of this unit to “off”’, and change
the input terminal on the back from “DC” to “NOR-
MAL". Next, set the power switch to “on”, and check
if the protection circuit indicator lights up.

‘ YES

lighted.

(2 Check if computer drive monitor indicator “‘auto” is

‘ YES

e DC detection circuit is operated.

3 Check if DC voltage is present at terminal (133 of
power amplifier P.C.B. .
‘ YES

:

@) Check the positive {+B) and negative (—B) voltage of
power amplifier P.C.B. , synchronous bias P.C.B.
Bl , and previous stage differential amplifier P.C.B.

‘ NORMAL

:

® Remove the synchronous bias P.C.B. B , then connect
terminal led to Q125 and Q126 base of power
amplifier P.C.B. , terminal @ led to Q135 and
Q136 base, and terminal @ led to Q137 and Q138
base to the earth line, and then check if DC voltage is
present at terminal (033 of power amplifier P.C.B.

‘NO

® Connect synchronous bias P.C.B. B to power amplifier
PC.B. B , and remove front stage differential ampli-
fier P.C.B. . Connect terminal 3 of lead wire (32D
to the earth line, and check if DC voltage is present at
terminal (0337 of power amplifier P.C.B. .

‘NO

So, check each transistor.

Previous stage differential amplifier P.C.B. is defective.

As the equipment (pre-amp side) other than this unit is
out of order, DC power is applied to the input, causing
the protection circuit to operate. So, it is not a sign of
trouble of this unit.

Overcurrent and overload detection circuits are
operated.

Check if the line is short-circuited between
speaker terminal and speaker side terminal.

Temperature detection circuit is operated.

Check if the radiating hole is blocked with a
book or audio equipment, worsening the
radiating effect.

Check muting/relay drive IC (IC301) and
its adjacent circuits.

]
NO
NO
ABNOMAL

->

Regulator circuit is defective or fuse is
blown. So, check the regulator circuit.

YES

Power amplifier P.C.B. is defective. So,
check power transistors Q125 ~ Q138.

YES

Synchronous bias P.C.B. [} is detective.
So, check Q115 ~Q124.

Check
Q114, Q119, Q120
of temperature pro-
tection circuit.

transistors NO
Check power tran-
sistors Q125~Q138.

Check transistor
Q130 and diode
D311 of over-current
detection circuit.

-

NOTE ~\
When measuring the circuits in the voltage
amplification stage, there is a fear of ab-
normal oscillation due to input impedance
of the tester. So, when a tester whose
input impedance is below or over 1 MQ2 is
used, respectively connect a 10 kS or
47 k2 resistor in series to the tester.




N LOCATION OF P.C.B.

e Top view

Cascade, current mirror and C Cascade, current mirror and
differential amp. circuit (Lch.) differential amp. circuit {Rch.)

Synchronous

Synchronous bias circuit {Lch.) D bias circuit (Rch.)

Speaker selector and
protection circuit

Speaker impedance =]

m 1ca contro! circuit
detection circuit

e Bottom view

Speaker selector and protection circuit

Input terminal circuit Jfa\

Cascade, current mirror and C ) i} C Cascade, current mirror and
differential amp. circuit (Rch.) - P differential amp. circuit {Lch.)

Power supply muting circuit (Rech.) =l Power amplifier circuit {Lch.)

Power supply muting circuit

Power amplifier circuit (Rch.)
{Lch.)

[afMeter amp. and regulator circuit

Power transformer tap select K
relay drive circuit (Reh.)
Power transformer tap select
relay drive circuit {Lch.)

(@l Speaker selector switch circuit

—NOTE
To repair or replace transistors @110, 115, 118 (28C1573NC), 0107, 108,
109, 116, 117 (2SA879NC) used on the cascade, current mirror, differ-
ential amplifier P.C.B. (@) and synchronous bias P.C.B. (B, prepare the L=
radiating fin packed along with transistor repair parts as illustrated on the i

Radiating fin

(2) Secure the radiating fin
‘with adhesive.

right.

@ m/u
Circuit diagram No. Transistor Repair part No.
(1) tnsert the radiating l . ‘
Q110,115,118 25C1573NC SWVE1 fin into transistor. (8 Match the radiating
Q107, 108, 10 fin with the botom
! 109 2SA879NC SWV59 of transistor.
116, 117
BCE
~ _J

B MEASUREMENTS AND ADJUSTMENTS

e Voltage regulator adjustment (after repair of voltage regulator circuit).
(D After the repair, turn the voltage regulator adjusting VR201 to minimum position before turning power supply ON, and
connect nothing to the speaker terminals.
(@ Connect a DC voltmeter between (+) and (earth), and adjust VR201 so that the voltage is +90V.
(3 Next, connect a DC voltmeter between (+) and {earth), then make sure the value is within —89 to —92V.

e DC balance adjustment (after repair of power and drive amplifier circuit)
(D After the repair, turn the sound volume and VR103 to the minimum positions before turning power supply ON, and
connect nothing to the speaker terminals. ‘
(2) Connect a DC voltmeter between (+) and (earth), and adjust VR103 to OmV in 30mV range.
(® If it is not adjustable, pull out J101 and make the above-mentioned adjustment.

e Clock adjustment (after replacement of microcomputer)
() Connect an oscilloscope to , and adjust VR701 so that the period of waveform is 3.3u-sec. (Refer to Fig. 14.)

e Idling current (lcq ) and clamp voltage adjustment (after repair of power and drive amplifier)
(I After the repair, maximize the sound volume before turning power supply ON, and connect nothing to the speaker
terminals.
@ Turn lcq adjusting VR104 (both L ch and R ch) and VR105 (both L ch R ch) to the minimum positions.
Connect a DC voltmeter between and H&A .

Note

* During idling current and clamp voltage adjustment, if the DC voltmeter is metallic case or earth line comees in
touch with other equipment, the transistors, etc. of this unit may be damaged. So, be sure to keep the DC voit-
meter away from other equipment.

With power turned ON, adjust VR104 so that the voltage is approx. 19mV, about 10 minutes after computer drive
monitor “auto’’ is lighted.
Next, adjust VR105 so that the voltage between and is approx. 20mV.

Note
In this set, lcq is controlied by microcomputer. Igq is a little more than usual due to “PREHEAT" for 20 sec. after
power ON. After that, the output level and transistor temperature are detected in “AUTO"” mode, thereby auto-
matically controlling lcq.

®
@ Connect a low frequency oscillator to the input terminal and apply 400Hz, 300mV signal to the circuit.
®
®




B OPERATION OF Ica CONTROLLER
1) Operation of PREHEAT

This circuit is intended that a great idling current is forcibly applied to
the power transistor by the microcomputer for a specific length of time
so that the power transistor condition becomes optimum as soon as
possible after power supply ON. With power turned ON, “H" output is
detivered to terminal (D of 1C701 as in Table 1, causing Q752 to turn
ON. And then preheat LED lights up, and a voltage is also applied to
the LED's of D755, D756 and D757. Each of these diodes is controlled
by terminals @, @ and @ of IC701. After power ON, “high’" LED
lights up first, followed by “mid” and “low"” in order. Also, during
preheat, “L" output is delivered to terminal @ of 1C701, then Q705
and 706 turn ON through {C703. As Q705 and 706 turn ON, the base
voltage of Q106 (driver stage transistor) is lowered, and a current more
than usual flows in Q106, thus preheating the power stage.

2) Signal detection and temperature detection

Music signal from power amplifier is applied to IC701 terminals ) and
@ [terminals @3 , @ ] through D703 (D704) and 1C702. When the
signal rectified by D703 (D704) and C703 (C704) becomes 3V or over,
then ““L" input is applied to IC701 terminal (2 [terminal @3] and
when the signal becomes 9V or over, then “L" input is applied to 1C701
terminal @) [terminal @3 1.Z761 (2762) is a thermistor {posistor) for
radiator temperature detection, and serves to detect the temperatures of
heat-sink such as 60°C, 100°C and 130°C. When the heat-sink temperature
is 60°C, the 60°C sensor of Z761 (Z762) increases in resistance, then the
level of IC702 terminal (@) becomes “H". Also, 1C702 terminal (® is
invertedto L’ and it is applied to terminal of IC701.

Similarly, heat-sink temperatures are detected at 100°C and 130°C, and
the inputs are applied to 1C701 terminals (8 and (8). When music signal
and temperature detection signal are applied to 1C701 terminals ® ~
® , the outputs are delivered to IC701 terminals @ ~ (), thereby
controlling lcq through R721 ~ 726, Q705 and Q706.

When the music signal is in a range of 0 ~ 1.3V or so, the level of IC702
terminal @ becomes “L’*, while IC702 terminal goes “H". It is
applied to 1C702 terminals (1) and (2) as ‘‘H" input, then 1C701 operates
as if the60°C and 100°C temperature sensors were operating.

3) Power ON/OFF muting

With power turned ON, the output of IC701 terminal @ isat”L" for
about 5sec., and “L" input is applied to terminal of- 1C301 {muting
and speaker relay drive IC), causing speaker relay RLY301 ~ 303 to turn
OFF. With power turned OFF, “H" input is applied to {C703 terminal
@, and "L” input is applied to 1C701 terminal @) because the time
constant of C304 (3.3uF) and R311 (8.2 k§2) is smaller than thdt of
block electrolytic condenser of power supply circuit. As terminal @0
goes “H", then “'L" output is delivered to terminal @0 . It is applied to
IC301 terminal (8), causing speaker relay RLY 301 ~ 303 to turn OFF.

4) Overload detection circuit

When speaker terminals are shortcircuited, a great current flows in R163,
then the base potential of Q130 (overload detection circuit) increases
causing Q130 to turn ON. Then Q305 also turns ON, and “'H" input is
applied to IC701 terminal @ . And “’L” output is delivered to IC701
terminal @ . As 1C701 terminal @9 goes ‘L', speaker relay RLY301
~ 303 turn OFF the same as for power OFF muting.

When “H" input is applied to 1C701 terminal @) , then the output of
IC701 terminal @8 is held causing power switch to turn OFF, therefore
the speaker relay will not turn ON unless the set is checked beforehand.

Computer drive monito

rR736 33 FPL7S!
IC703 10.7v {10.7v]—
’%Q' Al '5042
IC703
eV
=1 10.7V = Q752
R754 100 4 A
' VY @ §R725 SWITCH-]
N x x D754 166 ING
o a5 o (preheat) 1
<
R725 5.6K /
x : ica control (Lch) 5 g A Z D755 [(low) To terminal
© Q705 ¥ «x R721 27K - ) of 1C30I
" A~ D756 | (mid)
= AN @
[+ 4
L
n
8 R723 27K @"10757 (high)
L channel a
D712
>
o
o oz, o .
8 Q706 R724 27K S RT3
x ) VvV (1) vss CLOCK OSC (28 - AAA—] .
8 R722 27K {400kHz) VRTO! 10K8
OUTPUT ;
5 VAA— oy Lech I Clock adj
R channel (ca (High) voo @7)
OUTPUT
R711 i Le ING R730 10K
- 4.9K s (M @ CIRCUIT (26 —AAA
o synchronous 1—'\/\/\'—0 D709 Vi DRIVE
bias circuit 4 H - -
7761 _L Lch,
z704 c7I0 lea(Low)
(130°c(266 100K 0.0
SENSOR) R712 I Rch.
37K | 0710 ice (Mid)
[ > Rch R729 10K
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(30°c(266°) g
SENSOR) R709 1c702 . o
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I_WH' D707 + §R735
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° b 1 % %5ovo.47 Q33K
z76l
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e Load impedance detection circuit adjustment (after repair of load impedance detection circuit) e Adjustment points

®
@
®
@
®
®
)

[}
)

e
®
@
®
@
®

®

¢ Overload detecting protection circuit check Adjustment point of

®
@
®
@

®

Set the speaker select switch to “‘main’’ position, and the sound volume to minimum. .

Connect a 6.5 £ (1W) or 2 series-connected resistors of 6.5 £ to ‘main’’ speaker terminals. Top view

Connect and with lead wire. Speaker
Turn power supply ON and turn VR602 counterclockwise. (Then, the sound of tap relay operation can be heard.) [II& mmtermi"ams m

Connect a DC voltmeter between TP601 and , and then adjust VR601 so that the voltage is —200mV (—80mV Q oo
-to —400mV).
Connect a DC voltmeter between and , and then adjust VR602 so that the voltage is —200mV {(—80mV q Q Q
to —400mV). @ ? @ ®
Disconnect the lead wire that connects and , then make sure the tap relay is switched.

T2 Power
transformer

|

ak power meter adjustment (after replacement of meter amplifier circuit and peak power meter)
Before power ON, completely turn VR403 and VR404 clockwise.
Connect a low freguency oscillator to “Input DC’’ terminal, and AC vo!tmeter to speaker terminals.
Apply 1kHz signal from the low frequency oscillator, and adjust the output volume of oscillator so that the AC volt-
mter reads 0.894V.
Adjust the meter adjusting VR401 (L ch) and VR402 (R ch) so that the meter reads 0.1W.
Adjust the output volume of low frequency oscillator so that the AC electronic voltmeter connected to speaker terminals
reads 48.99V.
Adjust the meter adjusting VR403 (L ch) and VR404 (R ch) so that the meter reads 300W.

-
)

T1Power
transformer

JounnogunnL
A00OOO0NOAN

Set the speaker select switch to ““main’’ position. load impedance det.
Connect a 0.33 §2 (30W) resistor to remote speaker terminal. s S
Connect a low frequency oscillator to “INPUT" terminal, and AC voltmeter to main speaker terminal. s ’l
Apply 1kHz signal from the low frequency oscillator, and adjust the output volume of oscillator so that the AC volt- [

/

meter reads BV.

Set front
) . . . o o VR701
With the speaker select switch shifted to “remote” position, if the relay turns off, then the protection circuit is in normal VREO1||VRE02 Mi lock adi
operation. Load impedance det. icrocomputer clock ad).

Note
* Check the protection circuit individually on each channel.

* |If the protective relay is operated, it will not be reset even when abnormality has been eliminated. So, once turn

Bottom view

X DC balance adj. {Lch.
DC balnace adj. (Rch.) ;¢ Voltage regulator adj. I {Loh.)

power supply OFF and again turn it ON. IVR 10 ]
Speak 3
VR 103 t;ﬁi:;s VR20| /
g -
[d_&::ﬂ — | Jiol

VRI104 \ s
= e
AC voltmeter Clamp voltage —
adj. (Rch.) — e 5 © leq adj. (Lch.)
[VR105] e 3
. @, @[ St J °|@) Og VR104
Pl ) e
Oscilloscope Low frequency ﬂ [+] alance
/ [ S3umec | oscillator Adjustment = (Earth) = Adjustment
i \M/\ point of Icq3] Fpoint of IcQ=N
[ o Clamp voltage
adj. (Lch.)
terminal @ @ ©Remoate VR105
oD 00
(7P 701 g [ € Ble o | % &= /—% i =
| —————] ' =il T~

[Fig. 14] [Fig. 15] 1 I
Clock adjustment Peak power meter adjustment :nl_—:Ll" r' /@@\ k P \
/

Peak power meter Peak power
adj. (Rch.) — = meter adj. (R ch.)
1 1 Amnn
7 AN
// \\
Set front VR403
Peak power Peak power
meter adj. {Lch.) meter adj. (Rch.)
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B BLOCK DIAGRAM

e Computer drive monitor indicators o
These indicators are used to check that stable idling current flows e
. . . . . . . P a— idl
from the bias circuit in order to prevent transient crossover distortion. Q705 To Reh control il From Reh
IcQ
[] control Lch. signal
Ilca preheat auto .3 level det
&
QL7E5[)2 L%’; ic70g| 1c70g| 1c702 oron
bias >~ high —E mid (— low switching \Wj v v MN1421STA
~ M&ﬂ 1" 2 138 5 Ica control
o
N/
sensor thermal — signal \c703 PREHEAT
|s |
Ica: . ) ) ) @ Calculation of
When the power is switched on, the heat-sink is preheated so that the "‘ aptimum bias
bias circuit can immediately operate. The "preheat’” indicator will
illuminate at this time, and then, when the circuit is fully stabilized, the D
"auto’” indicator will illuminate. D
bias:
When the power is switched on, the bias changes from high, mid and ;
low during the time until the idling current becomes stabilized, and the LEB e L% [ croex A" A A i
respective indicators illuminate. Qi0af sensor)  sensor) osc B 3 ED % Switching
Note that the display will no longer illuminate when the idling current Current (400kHz) ’ Q75!
has reached a condition of stability. e e O Switching —J
Emitter Di"erentiolp on
sensor: Q103] follower amp. QI15,118 Q122,123 QI25~128 Y
1 "o . ~
The thermal sensor de’t’e.cts tfj’e temperature of the output transistor(s) Coscade a closs. Lo JSynehronous Ll e oo b et power om . l"o::j; S
and heat-sink, and the “’signal’’ sensor detects the music signal level. : i ormal "o S
Both indicators will illuminate when the sound can be heard. be Input level aior] QIO7Yi08, 110 Qi34 Qil4 Q130,131 ane, fiz0 \j
control Differential Cascode Clipper Ica adj. Protection | | Clamp voltage |
“ON" (Iight up) time INPUT amp. circuit circuit control :
. . . . | _ S Q102 Q109 Q116,117 Ql21, 124 Q135~138
Output @ pin @ pin @ pin @ pin @ pin @ pin @ pin |—NORMAL(: % IS C rr]e t \ ItT A class S h}on s I
Q F urren oltage ynchronou ;i o |
port CO~ COs CO» EOo EO, EO. DOo g :—g stabilizer shift amp. biass circuit [ ] Driver amp Power amp. lL_ |SrrE
R R = s 1c301 i
Ind.|  bias bias bias sensor sensor ICQ IcQ 2 I§ aiL bz é SSIBTA73I7P v
sec. low mid high thermal | signal auto preheat =7 @B Current Muting and relay drive Ic301 S
¢ P . :%{ Q902 mirror
ower o Th |
“ON"’ @ @ @ ! d_e:ergt‘i%n
| circuit PHI
0.4 sec. 3| : 0904 Thermistor for power transformer Aces v @
| Relay temperature detection :;‘;\V\o\—ﬂo/o—
: drive (Resistance is 470 ohms or P —0 N f Power supply
. ower |
0.4 sec. Photo coupler : over at 100°C) transformer [ACS!.5V o of power amp. (Lch.)
L__ ) ) ] ACE8.3V. ! o]
(1f input current from temperature Over input protection ST !
0.4 sec. detection circuit changes to O mA circuit | | -
~ 10mA , then output resistance [ U Q201~208
also changes to | Mohm — 2 kohms.) ! | F IC60 1
0.4 sec. U gl Regulator )”°"‘°’ supply | ANG552
AC 110V /|20V/ 220V/240V l f —N-— - of power amp. @
“— @O .—'\/\N—
About | o4 oo D—® 2| |§,E‘; Q85| Q60! From Rch.
sec. ' * R ET
6 ver sé 5l :§g H Reloy ~o MUTING/SPEAKER PROTECTION CIRCUI
oltage 9 |log e~
0.4 sec. selector) 3‘| ‘e 3§> ¢ Speaker impedance
Silze=5 det. adj (Lch.)
{_Z_,_ﬁ,A__ _—— ——
0.4 sec. : |
|
|
AC68.3V I By A
0.4 sec. w
AC51.5v N $peol;er
Power | © 3 Power supply ey From Reh.
. adj.(Rch.)|
0.4 sec. transformer |AC51.5V 1l of power amp.(Rch.)
W
ST
0.4 sec. | L e VOLTAGE COMPARATOR
| Speaker impedance detection
|
0.4 sec. L
Eoal D oorai Fower suppiymuting Telgy ~ T T T T T T T T T T ————————
0.4 sec ¢ *".@l protection circuit Q209
§ L Regulator ——- Power supply of meter amp.
14 sec.

[Table 1]
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Q706
IcQ 1
Q705 To Rch. control L § From Rch
Ica 1d
controt "N Leh. signal
g é level det
A,
~ ’4 IC401
Q752 \\s’J SVITAT318P
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~7 130 Q
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PREHEAT AN6552
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26 g4
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1
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S Q0 Qo 1
3 254 Q60! 3 ' S
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E POWER AMP. CIRCUIT (Rch.)
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e Terminal guide of transistors, diodes and IC’s
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B REPLACEMENT PARTS LIST (Cabinet and chassis parts) B EXPLODED VIEWS

Notes: 1. Part numbers are indicated on most mechanical parts. Please use this part number for parts order,
2. Important safety notice: Components identified by A mark have special characteristics important for safety.
When replacing any of these components, use only manufacturer’s specified parts.
3. Bracketed indications in Ref. No. columns specity the area. Parts without these indications can be used for all areas.
4. The “‘S” mark is service standard parts and may differ from production parts.
5. The parenthesized numbers in the column of description stand for the quantity per set.

Ref. No. Part No. Description & Pcs Ref. No. Part No. Description & Pcs Ref. No. Part No. Description & Pcs
i XTB3+8BFZ Tapping, @®3x8 {2)
CABINET and CHASSISES 43 SUW1617 Bracket, Heat Sinker (2} N12 S i
- 44 RHR110 Bushing (2) N13 S | XTB3+8BFZ | Tapping, ©®3x8 (6}
! SGWEASMK2N | Panel, Front Ass'y (1) | | 45 SJIF4811 Terminal Board, (1)
2 SDU159-4 Sheet (Orange) m Output N14 S | XTB3+8BFZ | Tapping, ®3x8 (4)
3 SDU159-3 Sheet (White) @) N15 S [ XTB3+8BFZ | Tapping, ®3x8 (2)
4 SDU159-5 |Sheet (Green) (21 [ 46 SIF3431A Terminal Board, Input{1) | | N18 S | XTB3+8BFZ | Tapping, ®3x8  (4)
5 SGU145 Glass, Front Wl SUW1613 Bracket (| [ N19 S | XSN5+12S ®5x12 (4)
N22 S | XSN4+10FZS ®4ax10 (4)
6 SHGA871 Spacer, Front Glass  (5) 48[EW.XA]|SHR127 Bushing (1)
7 SBC261-1 Button, Power Source (1) [ 48[EK] SHR129 Bushing (1) | | N24a s | XTB3+8BFZ | Tapping, ®3x8 (8)
8 SUS193 Spring, Power Source (1) 48[other] |SHR131 Bushing (1| | N25 s | XTB3+8BFZ | Tapping, ®3x8 (5)
9 SBC219-2 Button, Speaker (4} N26 S | XTB3+8BFZ | Tapping, ®3x8 (4}
10 SUs159 Spring, Speaker 8 49[EW] A|suia1n1 Cord, Power Source (1) | | N27 S | XTB4+8BFZ | Tapping, ®4x8  (30)
. 49[EK]S A | @QFC1205M Cord, Power Source (1) N28 S | XTB4+12BFZ | Tapping, ®4x12 {12)
n SHS6121 Spacer, Push Switch  (3) 49[XA] A|sJA121 Cord, Power Source (1)
12 SHG6123 Spacer, Front Glass (1) 49[other] A | SJA123 Cord, Power Source (1) N29 S | XTB4+12BFZ | Tapping, ®4x12 (4)
13 SGEEA3MK2N |Bracket Ass'y (1)
{with Filter) 50 SUV453 Cover, Voltage (1) WASHERS
14 SDU3t Fflter {Yetlow} (1) Selector N9 S | XWA3B Spring, $3 2
15 SDU33 Filter (Red) 4) 51(EW,EK, N16 S | XwA3B Spring, ¢3 (6)
. XA] SGP2151-3A | Rear Panel (1 N20 S [ XWAS5B Spring, $5 (4)
16 SDu41 Filter {Yellow) @)1 1 s1[other] |SGP2151—2A | Rear Panel (| N8B s |xwads Spring, ¢4 )
17 SDU39 Filter (Red) (1) N30 s | xwGs Plain, ¢5 )
18 SHG1555—1 Holder, Lamp (5) 52 SKL241 Foot ()
19 SUW1645 Holder, Lamp oy 53 SBN613 Knob @ | |N31 s | xwcss Spring with Detent, (2)
20 SGW2310BD Panel, Front Bottom (1) 54 SUW1615 Bracket ! $8
55 SUW1611 Bracket 2
21 SUWEAIMK2N—1 | Bracket Ass'y, Meter (1) | [ oo eyl e Front Upper } 1: NUTS
22 SGW23508 Bracket {Right) (1) ’ N10 s | XNS12 $12 (1}
23 SHGA629 Spacer, Panel (2 57 SUH597 Bracket @ N11 SNEB9—1 (1)
24 SUW1651 Bracket (1} 58 SGM89 Bracket 3 N17 S | XNG3BS ¢3 (6)
25 SGW2351B Bracket (Left) (1) 59 SKP81 Cabinet, Upper, 2 N30 s | XNS8 48 (2)
Center RIE
D | e W2 e | oot tee e i | T ® Front panel
i i A1 [other] | S nstruction Bool
28 SMP335-1 Holder, LED ) 61 SKS29 Cabinet, Right (1)
29 SSM153—1 Meter (1) .
62 SKS29-1 Cabinet. Left 1 A2 [XA] SJ4P9215 Cord (1)
30 SUW1603 Bracket, Headphone (1) 63 SUW1619 Bfa;::t' e :1)' only
64 SHR301 Clamper, Read Wire (5) A3 8JP2237-2 Plug 1
31 XCJ6P21B—A | Jack, Headphone (1) 65[XA] SMXE85 Cover, Capacitor ) NG PARTS
32 SUWEA3MK2N—2 | Bracket, Lamp (1) only PACKI
33 SMP275 Bracket, Lamp ((;; [ P1 [EF] SPG4481—1 Carton Box (1)
34 SJT347 Crip, Fuse 1 P1 [other] | SPG4477—-1 Carton Box (1)
35 SUW1961—1 Bracket (4) SCREWS
N1 S |XTB3+8BFZ | Tapping, ®3x8 (4) P2 SPS2605—2 Pad, Bottom (1
36 SDU35 Filter, Meter (1} N2 § |[XTB3+8BFz Tapping, @3x8 (1 P3 SPS2607 Pad, Upper (1)
37 SKU8270 Bottom Board (1} N3 § |XTB3+8BfFZ Tapping, ®3x8 6) P4 SPS2789 Pad, Rear (1)
38 SKL239 Foot (4) N4 S [IXTB3+8BFZ Tapping, ®3x8 (2)
39 SUH461-1 Bracket 2) N5 S [XTB3+8BFZz Tapping, ®3x8 (3) P5 SPE349 Pad, Panel 1)
40 SML95-1 Bracket, Power Trans. (1)
N6 XSSSE+12F 1S (8) P& SPH6279 Palyethylene Sheet (1)
41 SUW1601 Bracket, Heat Sinker (4) N7 S |XTB3+8BFZ Tapping, ®3x8 (28) P7 SPH6281 Polyethylene Sheet (1)
42 SUW1607 Bracket, Heat Sinker (2) N8 S |XSN3+6FZS ®3x6 {2)




[ XAl only

Speaker terminal P.C.B.




B SCHEMATIC DIAGRAM

(This schematic diagram may be modified at any time with the
development of new technology.)

The part No. of transistors, IC and diodes mentioned in the sche-
matic diagram stand for production part No. Regarding the part No.
with O mark, the production part No. are different from the
replacement part No. Therefore, when placing an order for replace-
ment parts, pleases use the part No. in the replacement parts list.

Notes

1.

2.
3.

o~NOo

S1 ~ S4: Speaker selection switches in ‘“main’’ position.

S1: off, S2: main, S3: remote, S4: main and remote
Power switch in “on’’ position.

Voltage selector switch in *“240V"’ position.

120V < 110V « 220V « 240V

Important safety notice:
Components identified by A mark have special characteristics
important for safety. When replacing any of these components, use
only manufacturer’s specified parts.

[] indicated voltage values are the standard values for the DC
electronic circuit tester (high impedance) with the ground point
taken as standard. Therefore, there may exist some errors in the
voltage values, depending on the internal impedance of the DC
circuit tester. (high tap)
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~— Note —
1. Transistor No. of Q135 (2SA1123)

bos! used in cascode, current mirror and
differential amplifier circuit (@ and

SVDSRIK2 m
R952 R9SI
: " that of Q135 (2SA1295) used in

power amplifier circuit (B) are over-

m lapping. So, be careful of this point
- when replacing the part.

2. Transistor No. of Q114 (2SC2631)

wa— S|
ure Temperature T

detection bos!
circuit (R ch.) . SVDSRIK2

‘ Aossi__ Aoes2__ B used in New Class A drive amplifier
! ; 1 ; and synchronous bias circuit and
Y 3 8 .
| i k1 & | | that of Q114 (2SD661) used in power
L ¢_€,¢> H ! g N .
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_____ PE——— | - .
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B REPLACEMENT PARTS LIST (Electric parts)

B RESISTORS & CAPACITORS

Notes: 1. Part numbers are indicated on most mechanical parts. Please use this part number for parts order. Notes: 1. Part numbers are indicated on most mechanical parts. 3. The "8 mark is service standard parts and may differ from
2. Important safety notice: Components identified by A mark have special characteristics important for safety. Please use this part number for parts orders. production parts.
When replacing any of these components, use only manufacturer’s specified parts. 2. Important safety notice: 4. The unit of resistance is {{ohm),
3. Bracketed indic;ation§ in Ref. No. columns specify_ the area. Parts without these indications can be used for all areas. Components identified by A mark have special characteristics K = 1000Q, M = 1000kQ).
4. The "S" mark is service standard parts and may differ from production parts. important for safety. When replacing any of these components 5. The unit of capacitance is UF (microfarad).
5. The parenthesized numbers in the column of description stand for the quantity per set. use only manufacturer’s specified parts. P = 10 uF
6. Bracketed indications in Ref. No. columns spedify the area.
Ref. No. Part No. Description Ref. No. Part No. Description Ref. No. Part No. Description Parts without these indications can be used for all areas.
INTEGRATED CIRCUITS DIODES FUSES
1C301 SVITA7317P Speaker (D101,105)x2 S |MA27A1 Bias F1,2,11,14 A\ | XBA2C40TRO | 250V, T4A Resistor Type Wattage Tolerance Capacitor Type Voltage Tolerance
Protection (D102~104)x2  |MA27W—A Bias F3.4 A|XBA2CO5TRO | 250V, T500mA ERD - Carbon 1 vaw | L% ECEA Type Other
1C401,403 SVITA7318P Log. Amp. (D106,107)x2 MA27W—A Bias F5,6 XBA2C25TRO | 250V, T2.5A ERG . Motal Oxide % W | g i (T~~~ -
ica02 ANG552F Meter Amp. (D108,109)x2 § |MA162A De;ecrt‘gr F7~10 A | XBAS4AB001 | 6OV, 8A ERO : Metal Fitm 2% AW | :100/ ECEA Electrolytic 1A 0V | H 50V c +0.25pF
1C601 ANB552F Xsltag;at (D110~113)x2 S |20A90 Switching COILS ERX  : Metal Film 1 W e ECCD Ceramic 1C 16v KC 400V AC D +0.5pF
m or K .
1c701 MN1421STA Mic,::Com' (D114~117)x2 § |MA162A Switching 101,102 SL@Y07G—10 | Choke ERC : Solid ;: : ;‘x Eggz g;l'::;:r :ﬁ gg\‘: 2H : 500V DC er i";gzﬁ
1C702.703 SVITD62501P Inverter {D123~128)x2 § [MA162A Switching 1.955,956 ELQO50D15 Choke ERF : Non-flammable £ _ . p 2A 250V AC
’ (D131)x2 SVDMZ305BL | 5V Zener 3A : 3W CET Electrolytic , 1 63V | o 160vDC | K £10%
TRANSISTORS (D132,133)x2 § |MA162A Switching TRANSFORMERS ECEA..... N: Non Polar Electrolytic v 35V b4 +80%, —20%
(Q101)x2 SVIUPAGSH—LM| FET Differential | {(D134,135)x2 SVDMZ3038L 3V Zener ™ A | SLT5565-2 Power Source ECQE Polyester 50 50V P +100%, —0%
Amp. T2 A | SLTES65—1 Power Source 25 . 28V
(Q102}x2 s | 2sc1980-T Constant Current| [(D151,152)x2 MA27W-—A Bias LAMPS 2A = 100V
(@103)x2 s | 28C2291-G Cascade D203~206 A SVDSR1KS8 Rectifier
(Q104)x2 s | 2sA998N—G Current Mirror | |D207,208 MA27W-A Bias PL1~PL8 XAM43P Meter
(@105,106)x2 S | 2SA722-S Differential Amp. D209 SVDMZ333A 33V Zener PL9~PL13 S | XAMR48T250 Speaker Ind.
(Q107~109)x2 SWV5E9 Cascade & D210,211,306 A|SVDSR1K2 Rectifier PL751~753 XAMR74817 New Class A Ref. No. Part No. Value Ref. No. Part No. Value Ref. No. Part No. Value Ref. No. Part No. Value
Q11012 s l\)/(?ltage Shift 8315,213 23835335\ ;% oner VARIABLE RESISTORS RESISTORS R151 (x2) § |ERO25CKF1741| 1.74K | {R214  AS |ERD25FJ471  |470 R619,620 §|ERD25TI473 | 47K
@122 s | 26010287 | Gomvent Miror | [0301.307, MA162A Switching VR101,102 EVHOUAS24854 | Input Level Adj, R101,102 | EROZ50KF5603] 560K | |Riss (a1As |enboeriana |32 | |y 2 |Enode el ot | va | (RS2 s |erozsraes | 10K
(Q113,135)x2 § | 2SA1123—-R Clipper Circuit & | 351355 S 50k (B) Riot02 | |ERO2SCKFS60S | So R153 (x2) AS |ERD25FJ3R3 | 3.3 R221 ERO25CKF2201 [ 2.2k | |R622,623 s|ERD25FJ103 | 10K
‘ Emitter Follower| |D302.303.305 A |SVDSR1K2 Rectifier VR103(x2) EVMH8GAO0BS53| DC Off-set Adj, \ KF39 0 R154 (x2)A |ERD2FCG121 | 120 R301,302 S |ERO25CKF6802 | 68K R624,625 S |ERD25FJ103 | 10K
(@114)x2 s | 2sc2631—R Clipper Circuit | {0308 SVDMZ305BL | 5V Zener 5k (B) {x2) R155,156 AS |ERD25FJ3R3 |33 R303.304 ERO25CKF2202 | 22K RE26 S| ERD25TM73 | 47K
(@115,118)x2 | SWv61 Pre Driver D309 SVDMZ324 24V Zener (VR104,105)x2 | EVMH8GAOOB13| 1CQ Adj, 1k R105{x2) S |ERO25CKF8202 82K (x2) A305 ERO25CKF3901 (3.9 | |R627 S| ERD25FJ4R7 |47
(Q116.1171x2 SWVES Pre Driver D311 (x2) s |MA1B2A Switching (8) 2103 (x2) 'S |ERO25CKF3900 | 390 R157 (x2)A [ERD2FCG121 | 120 R307 S | ERO25CKF5602 | 56K R701 S | ERD25FJ562 5.6K
(Use pair ranks as same as @115~@118) VR201 EVMHOGAOOBS53| Meter Adj, R10 {x2) S | ERO25CKF3900 | 390 R158 (x2)AS [ERD25FJ3R3 |33 R308 S | ERO25CKF1202 | 12K R702 S | ERD25FJ471 | 470
(@114,119)x2 S | 25661~ Ica Adj. D401~404 S |MA162A Rectifier 3k (B) mgg (xg) § ERO?SCKEB'A'O? 82K | |R159 (x2)AS |ERD25FJ222 [2.2K | [R309 ERO25CKF3901 | 3.9K | |R703,704 §|ERD25FJ103 | 10K
(Q120)x2 s | 2sB745_s Clamp Voltage D405,406 s |20A90 Switching o (x2) '8 |ERO25CKF4702 | 47K R160,161 S |ERO25CKF2202 | 22K R310 § | ERO25CKF5601 | 5.6K R705,706 S| ERD25FJ103 10K
Control D602,603 S |MA162A Switching VR601,602 EVMH8GAO0B14| Impedance (2} S |ERO2ECKF3302 33K (x2) R311 § |ERO25CKF8201 |8.2K | (R707,708 § |ERD25FJ472  |4.7K
(@121,124)x2 2SA913B—Q Driver D604 701 SVDMZ306A 6V Zener Detector, R111 (x2)AS |ERDS1FJ103 10K R162 (x2)AS |ERD25FJ222 22K R312 ERO25CKF8202 | 82K R709,710 S| ERD25FJ472 47K
(Q122,123)x2 25C1913B-Q | Driver D605,606 s |MA162A Rectifier 10kS2 (B) R112 (XZ)AS ERO25CKF5602 | 56K R163,164 ERFSRKR33 (033 | |R313 S |ERO25CKF5601 [5.6K | |R711,712 S| ERD25FJ472 | 47K
{Use pair ranks as same as Q121~124) VR701 EVMH8GAQOB14| Micom VCO Adj 2”: s Eﬁgst‘Mﬂ 470 (x2) R314 S |ERO25CKF1802 | 18K R713,714 S |ERD25TJ333 33K
(Q125~128)x2 | 25C3264—Y Power D702 SVDMZ308B 8V Zener 10k (B) ’ n RO25CKF3903 | 390K | [R165,166 ERF5RKR33 | 033 [|R315316 AS |ERDS1FJ121 120 R715,716 §|ERD25TJ123 |12K
(Q135~138)x2 | 25A1295—Y Power D703~710 S |MA162A Detector R115,116 AS |ERD25FJA71 | 470 (x2) R318  AS |ERDS1FJ121 120 R717,718 §|ERD25TJ183 |18K
{Use pair ranks as same as @125~128, @135~138) D711 S |20A90 Switching RELAYS {x2) R167,168 ERFS5RKR33 0.33 R319  AS [ERDSTFJ271 270 R719,720 S| ERD25TJ333 33K
(Q130)x2 S [ 25C1885-R | DC Detector D712 s [MA1624 Detector ALY301 SSv1091 Muting el |ERozscKrarRo) 47 (x2) R320 S |ERO25CKF5601 |5.6K | |R721,722 §|ERD25TJ273 | 27K
(@131)x2 S | 25A1015-Y | DC Detector D751,752 SVDAYE533K1M| LED, Signal, RLY302303 A |ssY113 Speaker Selector 11902) S |FRO25CKFB202| 82K | |R169,170  |ERF5RKR33 | 0.33 | [R321 s |ERO25CKF1002 (10K | |R723.724 s |ERD25TJ273 | 27K
Q201 S | 25A1123-R Regulator Thermal RLY305 osya3 Meter Protector R120 (XZ)AS ERO25CKF1802 | 18K (x2) R325 S [ERO25CKF1002 | 10K R725.726 S | ERD25FJ562 5.6K
Q202 s | 2sC2631-R Regulator D753 SVDBG5533K-1 | LED, Auto RLY853854 A |sSy103—1 Top Select R121 (x2)AS |ERD25FJ151 150 R171,172 S |ERG3ANJ100 |10 R326 $ |ERO25CKF1003 | 100K | |Rr727,728 $ |ERD25FJ222 |2.2K
Q203,207 S | 25C1885-R Regutator RLYS01. aY115 Inat Level R122 (x2)AS |ERD25FJ221 220 R173,174 S [ERX3ANJ5R6 |5.6 R327 S |ERO25CKF4702 | 47K R720,730 S | ERD25FJ103 10K
Q204,208 s | 25A912-R Regulator D754~767 SVDAYS5533KIM| LED, Preheat, Select R123 (x2) § |[ERO25CKF8202 | 82K R175,176 S |ERG3ANJ331 | 330 R331,332 S |ERO25CKF1003 (100K | [R733,734 S |ERD25FJ103 | 10K
Q205 S | 25C2592-R Regulator Low, Mid, High | |5 ves1ix2) A |SSy103-1 Tap Select R124 (x2)AS [ERD25FJ560 |56 R182 (x2) S |ERO25CKF4702|47K R351 ERO25CKF8201 | 8.2K R735 S |ERD25FJ332 (33K
Q206 s | 2sA1112-R Regulator D851,852 A|SvDS10VB40 | Rectifier R125(x2) § [ERO25CKF1502 | 16K R183,184 AS |ERD25FJ472 | 4.7k | |R352 ERO25CKF1001 | 1K R736 S |ERD25FJ330 |33
Q209 S | 2SC1509F—R | Regulator D853,854 SVDSR1K2 Switching SWITCHES R126 (x2) ERO25CKF1201 | 1.2K (x2) R353,354 A |ERDS1FJ121 120 R737,738 S |ERD25TJ333 |33K
Q301,302,351 § | 28A777NC—R | Relay Drive D855 MA1120H 12V Zener S1~a SaHa57 Speaker Selector R127,128 AS |ERD25FJ561 560 R185,186 S |ERO25CKF3302 | 33K R356 A |ERDS1FJ392 |3.9K R730.740 S |ERD25TJ333 | 33K
Q303,304 $ | 2SC18156-Y Relay Drive (D856,951)x2 A |SVDSR1K2 Rectifeir $5 [ XA] A |EsBo997s Power Source (x2) (x2) R401,402 S |ERO25CKF1003 | 100K R751,752 S | ERD25FJ121 120
Q305 S | 25A921-T Switching D901 SVDMZ306A 6V Zener [ss [ other'] A |Espo93ges Power Source R129 (x2)AS |ERD25FJ561 560 R187 (x2) AS [ERD25FJ472 4.7K R403,404 S |ERO25CKF2702 | 27K R753 S | ERD25FJ121 120
Q306 S | 2sA722-5 Switching % A |eseaz200 Voltage Selector R130 (x2)AS |ERD25FJ560 56 R189,190 A |ERD25FJ2R2 R405,406 AS [ERC14GK165 |1.6M R754,756 $ | ERD25FJ101 100
Q601,602 S | 25C1685-Q@ Tap Selector THERMISTORS R1311x2) § ERO25CKF8202 82K {x2) R407,408 AS |ERC14GK165 |1.6M | [R756 s |ERD25FJ332 (33K
Q603 s | 2sA722-s Switching COMPONENT COMBINATIONS R132,133AS (ERD25FJ101 | 100 R191,192A [ERD25FJ2R2 |22 R409,410 S |ERO25CKF1001 |1K R757 s |ERD25FJ150 |15
Q604,701 25D788—D Switching (TH101~104)x2 [ERTD2ZHL333S 33k§1 2203 SXRFS2032SM 1 0.012Fx2 (x2) (x2) R411,412 S |ERO25CKF4701 [4.7K R851,852 AS | ERDS1FJ121 120
Q705706 § | 2SC2631-R | 1CQ Control {PH1,851)x2 SRPBD47101 | 100°C 2703 ExBPE310aM | 1000c0ea R134 (x2) S |FROZ5CKF8202 82K | |R193,194AS |[ERD25FU2R2 |2.2 | |R413414 S [ERO25CKF1002 (10K | |Res3 s |ERD26FI472  |4.7K
Q751,752 25C3112 Switching TH401,402 ERTD2ZHL103S| 10kQ2 2704 EXBPB7562K 5.6k Ox7 R135 (x2)AS |[ERD25FJ223 22K (x2) R415,416 S |ERO25CKF3901 |3.9K R854 s | ERG2ANJB20 82
@851 S | 2SA777NC—R | Tap Selector PHOTO INTERRUPTOR 2761762 SXRPTH517F03 |60°C 100°C R136 (x2)AS |ERD25FJ102 | 1K R195,196 AS |ERD26FJ2R2 | 2.2 R417,418 S [ERO25CKF1003 100K | |Ress s |ERD25TU123 |12k
@852,853 s | 2sD836—-@ Regulator ’ 130°C Sensor R137 (x2)AS [ERD25FJ272 | 2.7K (x2) R419,420 S |ERO25CKF4700 |470 RE56 s | ERD25TJ473 | 47K
PC801 SVEMCD7214F | Thermal Det. 2851 852 RES2032SM | 0.014Fx2 R138 (XZ)AS ERD25FJ821 820 R197,198 A S | ERD25FJ2R2 22 R421,422 ERO25CKF4701 | 4.7K R857 s | ERD25TJ223 22K
Q901 $ | 2SA77INC—R | Relay Drive ' SX zs ek R139 (x2)AS |ERD26FJ100 |10 (x2) RA423,424 ERO2BCKF4701 [4.7K | |Re58,859 AS | ERD25FJ2R2 [ 2.2
Q902 s | 25A722-5 Switching R140 (x2)AS |ERD25FJ3R3 3.3 R201,202AS |ERD25FAI2R2 | 2.2 R425426 S |ERO25CKFB801 |6.8K | [Roo1002 §|ERD25TJ223 | 22K
R141 (x2)A |ERD2FCG561 | 560 R203,204A s [ERD25FJ561 560 R601,602 S |[ERD25TJ824  |820K | |Rgo5  AS|ERD25FJ331  |330
R:422)'143As ERD25FJ3R3 3.3 R205,206 S |ERO25CKF1003 [ 100K | |R603,604 S |ERD25FJE82 |6.8K | |Rroos S |ERD25FJ182  |1.8K
X<l R207 S |ERO25CKF2702 | 27K R605,606 S |ERD257J223 22K RO07 S | ERD25FJ562 5.6K
R144 (x2)A |ERD2FCG391 390 R208 S |ERO25CKF4702 | 47K R607,608 S {ERD25FJ821 820 Rggg,gw s ERDzspjggo 56
R145 (x2) AS [ERD25FJ3R3 33 R209 ERO25CKF2702 | 27K R609,610 S |ERD25TJ334 330K R911 A'S | ERD25FJ470 47
R::f)"”A ERD2FCG101 | 100 R210 s |ERO25CKFB202 | 82K 221;.213 s ER°§§§j§§§ g-gi R912 s |ERD25TJ104 | 100K
R211 ERO25CKF8062 | 80.6K 13,614 S |ERD - R913 S | ERDS1FJ272 2.7K
——NOTE R14802) S IERGIANSTES 115€ | oy o |engiansest |80 | |RE15616 s [ERD2SFISE2 |33k | [mass 052" | Emeaamy
) R149 (x2}) S |ERO25CKF1741 | 1.74K R213 A |erpsiei27 270 R617,618 S |ERD25FJ470 47 x2) 3R9B
® Transistors (Q107~110, Q115~118) are provided R150 (x2)AS |ERD25FJ392  |3.9
with radiating fins when supplied.
Circuit diagram No. Transistor Repair part No.
Q110,115,118
(Same on both 2SC1573NC SWV61
Rch. and Lch.)
Q107,108,109,
S 1T ot 2SA879NC SWV59
Rch. and Lch.)
. W,
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B RESISTORS & CAPACITORS

Notes: 1. Part numbers are indicated on most mechanical parts. 3. The “'S" mark is service standard parts and may differ from ret N Part No Value
. . r -
Please use this part number for parts orders. production parts. oo ‘ I v Ref. No. Part No. Value Ref. No. Part No. Value Ref. No. Part No. Value
| 2. Important safety notice: 4. The unit of resistance is {ohm), CAPACITORS C121,122 S |ECQM1H683JZ | 0.068 | |C217,218 S | ECEAIES221 220 €605 S |[ECEATHS100 | 10
eas. Components identified by A mark have special characteristics K = 1000Q, M =1000k{2. Ci~4 A |ececlzarazax| 22000| | €127 (x2) ECKD2H222KB | 0.0022] | C221 S | ECEATHS100 10 C606,607 S |ECQM1H473JZ | 0.047
important for safety. When replacing any of these components 5. The unit of capacitance is UF {microfarad). c5 A | Eckokcioaer | 001 | (€128 {x2) S |ECEA2ASART7 | 4.7 €225 S§ JECEA2AS100 | 10 c608  AS |ECEAICN100S | 10
use only manufacturer's specified parts. P =10 uf 1 12 ECEAICS100 10 C130 (x2) S |ECEA50Z3R3 |33 C301,302 AS | ECEAICN101S | 100 c70t S | ECEA1AS101 100
6. Bracketed indications in Ref. No. columns spedify the area C106 (x2) S |ECCD1H330K 33P C131 (x2) S |ECEA50Z1 ! €303 § | ECEAS0ZT ! €702 § | ECKD1H103ZF | 0.01
— : : g : 101102 ECQE1158KZ | 15 €132 (x2) S |ECKD1H221KB | 220P | [C304 S |ECEAB0Z3R3 | 3.3 C703,704 S |ECEA50Z3R3 | 3.3
Description Parts without these indications can be used for all areas. 0103 ) S| EeeDiHIoK | 100 | [C133 x2) S |ECKD1H391KB | 3g0p | [C305 s | ECKD1H102ZF | 0.001 | |c705 S | ECKD1H271KB | 270P
c:o4:x2; s | Ecopirazok | a7p C151(x2) S |ECKD1H102MD | 0.001 | [C310 S |[ECEA1VS330 |33 C706 $ [ECKD1H103ZF | 0.01
] - x C161,162 S |ECEA2AS4R7 |47 c3n S [ECEATHS470 | 47 c707 S | ECEA50ZR47 | 0.47
50V, T4A Resistor Type Wattage Tolerance Comacitor T Voltage T €105 {x2) S| ECCD1H3Z0K | 39P (x2) 320 s |eceatvsszo |33 c708 s | ECKD1H103ZF | 0.01
‘ t e ] P :
50V, T500mA — Py apacitor Typ ECEA Type Other olerance €106 (x2) 8| ECCOIHSBOK | 56 163,164 s [eccpiHarok | 27p | |cazi S |ECKD1H103ZF | 001 | [c710711 s |ECKDIH103ZF | 0.01
SOV T2EA : Carbon J £5% |} | ECEAType |  Other €107 (x2) §|ECCD1HO70CC | 7P i
OOV, 12, ERG : Metal Oxide 25 1AW |G . 429 c111112 s | Ecaminionz | o.001 (x2) c351 S | ECEATVS100 | 10 c712 S | ECEA1AS101 100
0V, 8A ERO . Mot Film % : 1/aw e ECEA  : Electrolytic 1A : 10V | 1H : sov C . £0250F x2) ' €201,202 ECET2CR471SL | 470 C401,402 AS | ECEATHN3R3S | 3.3 c751 S | ECKD1H102ZF | 0.001
e : : . +10% : .
ERX . ) 1w Koo x10% ECCD  : Ceramic 1IC : 16V | ke . 400V AC o +050F C113114 S |ECQMiH222)Z | 0.0022| | €203,204 s |[ECEA2AS470 | 47 C403,404 S |ECQM1H104JZ | 0.1 C851 S | ECEA50Z3R3 | 33
] X+ Metal Film A W ECKD  : Ceramic 1€ . 25V ‘ M 420% x2) C205 $ [ECEA50Z1 1 C405 s |ECEASOZR47 | 047 | [css2 S| ECEB1VS102 | 1000
hoke ERC : Solid ' Ecam no 2H 500V 0C N €115.116 S | ECKD1H102mD | 0.001 | | C207,208 s |ECKD1H1022ZF |0.001 | |C407,408 s |ECKDIH221KB | 2200 | [cB53 s | ECKD1H102ZF | 0.001
hoke ERF : Non-flammable | 2A @ 2W ECEM : Polyester 1 ; :;W 2A : 250vAC | + 5% 2! ’ €209,210 S |ECEA2AS4R7 | 4.7 C411,412 ECQP1822FZ | 0.0082| |c901 s | ECEA50Z1 1
— 3A - 3w CET  : Electroiytic o 83V Lac o teovDe | K x10% C117.118 S | ECKD1H471KB | 470P | |C211.212 S |ECKD1H102ZF |0.001 | [c415 S |ECEA50ZR47 | 0.47 €902 S| ECEA1JS4R7 | 4.7
| ECEA..... N: Non Polar Electrolytic v . 38V z +80%, ~20% (x2) c213 s |[ECEA1VSI02 | 1000 | [C601,602 S |ECEA1HS100 |10 C903,904 S| ECCD1H181K | 180P
ower Source ECQE : Polyester 50 . sov P +100%, 0% ‘ €119120 S |EcamiHes3iz |o.068 | | C214 S |ECEA1VS102 | 1000 | [C603,604 S |ECQM1H473JZ |0.047
ower Source 25 . 25V C215,216 S |ECEA1ES470 47
] 2A @ 100V
leter
peaker Ind.
lew Class A Ref. No. J Part No. Value Ref. No. Part No. Value Ref. No. Part No. Value Ref. No. Part No. Value
RESISTORS R151 (x2) S |ERO25CKF1741{1.74K | |R214  A'S [ERD25FJ471 470 R619,620 S|ERD25TJ473 |47K
put Level Adj, R152 (x2) S |ERG1ANJ1563 [ 15K R216  AS [ERD25FJ471 470 R621 S| ERD25TJ473 | 47K
0kS2 (B) R101,102 ERO25CKF5603 (| 560K | |R153 (x2) AS | ERD25FJ3R3 | 3.3 R221 ERO25CKF2201 | 2.2k R622,623 S |ERD25FJ103 10K
C Off-set Adj, R103,104 S |ERO25CKF3800| 390 R154 (x2)A [ERD2FCG121 120 R301,302 S | ERO25CKF6802 | 68K R624,625 S| ERD25FJ103 10K
<S2 (B) {x2) R155,166 AS |ERD26FJ3R3 | 3.3 R303,304 ERQ25CKF2202 | 22K R626 S | ERD25TJ473 | 47K
=Q Adj, 1k R105 (x2) S |ERO25CKF8202 82K (x2) R305 ERO25CKF3901 | 3.9K | IR627 S | ERD25FJ4AR7 |47
3) R106 (x2) S | ERO25CKF3900( 390 R157 (x2)A |ERD2FCG121 120 R307 S [ ERO25CKF5602 | 56K R701 S | ERD25FJ562 5.6K
eter Adj, R107 (x2) § |ERO25CKF3900 | 390 R158 (x2) AS |ERD25FJ3R3 |33 R308 § | ERO25CKF1202 | 12K R702 S | ERD25FJ471 470
K2 (B) R108 (x2) S |ERO25CKF8202 | 82K R159 (x2)AS | ERD25FJ222 2.2K | |R309 ERO25CKF3901 | 3.9 R703,704 S| ERD25FJ103 10K
R109 (x2) S |ERO25CKF4702| 47K R160,161 § |ERO25CKF2202 | 22K R310 S |ERO25CKF5601 | 5.6K R705,706 S | ERD25FJ103 10K
npedance R110 (x2) S |ERO25CKF3302 | 33K {x2) R311 S | ERO25CKF8201 | 8.2K R707,708 S |ERD25F#472 |4.7K
etector, R111 (x2)AS |ERDS1FJ103 10K R162 (x2)AS | ERD25FJ222 22K R312 ERO25CKF8202 | 82K R709,710 S| ERD25FJ472 47K
*Q (B) R112(x2)AS ERO25CKF5602 | 56K R163,164 ERF5RKR33 0.33 R313 S | ERO25CKF5601 | 5.6K R711,712 S |ERD25FJ472 |4.7K
icom VCO Adj R113 S |ERD25FJ471 | 470 {x2) R314 s |ERO25CKF1802 | 18K R713.714 S |ERD25TI333 | 33K
S (8) ’ R114 ERO25CKF3903 | 390K | [R165,166 ERF5RKR33  [033 | [R315316 AS |[ERDS1FJI21 | 120 R715716 §|ERD25TI23 | 12K
LA R(1)325)'”6A5 ERD25FJA71 | 470 (x2} R318 ﬁs ERD§1’F:J121 ;28 R717,718 S |ERD25TJ183 | 18K
R167,168 ERF5RKR33 0.33 R319 S |ERDS1FJ271 7 R719,720 S |ERD25TJ333 33K
atin R117 (x2) ERO25CKF47R0| 47 {x2) R320 S |ERO25CKF5601 |5.6K R721,722 S |ERD25TJ273 27K
Jeakgr&lecmr R119(x2) 8 (ERO25CKF8202 | 82K R169,170 ERF5RKR33 0.33 R321 s |ERO25CKF1002 { 10K R723.724 S |ERD25TJ273 | 27K
ter P . R120 (x2) § |[ERO25CKF1802 | 18K (x2) R325 s |ERO25CKF1002 | 10K R725,726 S | ERD25FJ562 5.6K
:eéelergttec or R121 (x2) AS (ERD25FJ151 150 R171,172 S |ERG3ANJ106 |10 R326 S |ERO25CKF1003 | 100K | |R727,728 S | ERD25FJ222 2.2K
IPut - R122 (x2) AS |ERD25FJ221 220 R173,174 S |[ERX3ANJ5R6 |56 R327 S |ERO25CKF4702 | 47K R729,730 S | ERD25FJ103 10K
fl’ . R123 (x2) S |ERO25CKF8202 | 82K R176,176 8 |[ERG3ANJ331 (330 R331,332 § |[ERO25CKF1003 |100K | 1R733,734 s |ERD25FJ103 10K
;:CSelect R124 (x2)AS |ERD25FJ560 56 R182 {x2) § |ERO25CKF4702 | 47K R351 ERO25CKF8201 | 8.2K R735 S | ERD25FJ332 3.3K
R125 (x2) § [ERO25CKF1502 | 15K R183,184 AS |ERD25FJ472 |47k | |R352 ERO25CKF1001 | 1K R736 S | ERD25FJ330 |33
| R126 (x2) ERO25CKF1201 | 1.2K (x2) R353,354 A {ERDS1FJ121 120 R737,738 S | ERD25T.J333 33K
eaker Seloctor | R127,128 AS (ERD25FJE61 | 560 R185,186 S |ERO25CKF3302 (33K |[[R356 A |ERDSIFJ392 (39K | |R739.740 s|ERD25TS333 | 33K
(x2) (x2) R401,402 S |ERO25CKF1003 [100K | |R751.752 S | ERD25FJ121 120
ywer Source .
Db R129 (x2)AS |ERD25FJ561 560 R187 (x2) AS {ERD26FJ472 | 47K | |R403,404 S [ERO25CKF2702 |27K R753 s | ERD25FJ121 120
oltage Selector R130 (x2)AS |ERD25FJ560 |56 R189,190 A |ERD25FJ2R2 R405,406 AS |[ERC14GK165 |1.6M | |R754,755 s |ERD25FJ101 100
R131(x2) S |ERO25CKF8202 | 82K (x2) R407,408 AS |ERC14GK165 | 1.6M R756 S | ERD25FJ332 3.3K
R132,133AS [ERD25FJ101 | 100 R191,192A |ERD25FJ2R2 |22 R409,410 S |ERO25CKF1001 |1K R757 S | ERD25EJ150 |15
0TuFx2 {x2) (x2) R411,412 S |ERO25CKF4701 |47 | |Res1.852AS |ERDSIFSI21 | 120
0k Ixd R134 (x2) § |ERO25CKF8202 | 82K R193,184 AS |ERD25FJ2R2 | 2.2 R413,414 S [ERO25CKF1002 | 10K RB53 S | ERD25F472 |47k
Skl R135 (x2JAS |[ERD25FJ223 | 22K (x2) R415416 S |ERO25CKF3901 |3.9K R854 S | ERG2ANJ820 |82
°C. 100°C R136 (x2)AS (ERD25FJ102 [ 1K R195,196 AS |ERD25FJ2R2 | 2.2 R417,418 S |ERO25CKF1003 (100K | |Rgss s |ERD25TI123 |12k
06 S R137 (x2)AS |ERD25FJ272 |2.7K (x2) R419,420 S |ERO25CKF4700 |470 R856 s |ERD25TJ473  |47K
MuFro R138 (x2)AS [ERD25FJ821 820 R197,198 AS |ERD25FJ2R2 | 2.2 R421,422 ERO25CKF4701 |4.7K R857 S | ERD25TJ223 22K
H R139 (x2)AS (ERD25FJ100 10 (x2) R423,424 ERO26CKF4701 |4.7K R858,8569 AS | ERD25FJ2R2 2.2
R140 (x2)AS (ERD25FJ3R3 3.3 R201,202A'S |ERD25FAJ2R2 | 2.2 R425,426 S |ERO25CKF6801 |6.8K R901,902 S |ERD25TJ223 22K
R141 (x2)A [ERD2FCG561 | 560 R203,204A 'S | ERD25F J561 560 R601,602 S |ERD25TJ824  |820K | |Rgo5  AS | ERD25FJ331 330
R::;’.143AS ERD25FJ3R3 3.3 R205,206 S |ERO25CKF1003| 100K | |R603,604 S |ERD25FJ682 (6.8K | |Rroos S | ERD25FJ182 | 1.8K
R207 S |ERO25CKF2702 | 27K R605,606 S [ERD25T7J223 22K R907 S | ERD25FJ562 5.6K
R144 (x2)A |ERD2FCG391 390 R208 S lERO25CKF4702 | 47K R607,608 S |ERD25FJ821 820 R909,910 S | ERD25FJ560 56
R145 (x2)AS |ERD25FJ3R3 |33 R209 ERO25CKF2702 | 27K R609,610 S [ERD25TJ334 330K
R14 ERD2FCG101 R911  AS |ERD25FJ470 |47
2x§.147A 100 R210 S | ERO25CKF8202 | 82K R611,612 § |ERD25FJ682 |6.8K | |Rg12 S | ERD25TJ104 | 100K
R211 ERO25CKF8062 | 80.6K | |R613,614 S |ERD25FJ562 5.6K R913  AS |ERDS1FJ272 2.7K
R148 (x2) S |[ERG1ANJ153 15K R212 S |ERG1ANJE81 680 R615,616 S |ERD25FJ332 3.3K R951,952 ERF15ZXK
\ R149 (x2) § |ERO25CKF1741 |1.74K R213 A |ERDSIFI271 270 R617,618 S |ERD25FJ470 47 x2) 3ROB
ided R150 (x2)AS |ERD25FJ392  |3.9
wvide
t No.
1
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