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B SPECIFICATIONS

Minimum rims Output Power
(852, 20 to 20,000Hz, T.H.D. 0.003%) .. 200W + 200W

Total Harmonic Distortion

(852, 100W, 20 to 20,000Hz) .. ... . Less than 0.03%
IM Distortion Ratio (50Hz - 7kHz =4 : 1)

(BS2,100W) . ......covivn... . Less than 0.003%
Power Bandwidth

(852, 100W,0.03% T.H.D.) ........ 10Hz to 100kHz
Damping Factor

(82, 1kHz) . ........ ..., Better than 200
Frequency Response 0

iaﬂ} .................. UC to 100|(H2 t U.EGB
Input Sensitivity/impedance

(82, 200W, 1kHz) ................ 1.41V/25k()
Signal-to-Noise Ratio (IHF A Network)

(B2, inputshorted) . . .. ................ 127d8

B BLOCK DIAGRAM

Channel Separation (1kHz, shorted)

20HZ . e e 95d8B

TkHz e e 92dB

20kHz ... 72dB
Power Supply

US. . 120V, 60Hz

Northern Europe ........ e 220V, 50Hz
Power Consumption

us. ........ 200W (1% T.H.D., 1/10 output power)

Northern Europe ............ 1200W (1% T.H.D.)
Dimensions ( WxHxD) ...... 290 x 176.5 x 290 mm

(11-7/16"” x 6-15/16"" x 11-7/16")

Weight

US, ... e 9.0 kg (19 Ibs. 13 0z.)

Northern Europe ........... 9.2 kg (20 Ibs. 4 0z.)

Specifications subject to change without notice.
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B INTERNAL VIEW

B-6

©Power Transistor
2SA10951.BB
2SC2565LB8
® ©OTransistor {For Voltage selector)
25A10951.B8B
25C2565L BB
2SB596 (O, Y)
25D526LBB
©Pri-drive C. Board (NA07519)
©Main C. Board
(U.S. Modei: NAQ7549)
{N. European Model: NAD7518)

O Radiator
@Power Transformer
(U.S. Model: GA64010)
(N, European Model: GAB64000})
(Japanese Model: GAG63730)
® Triac AC16D1F-L (iH00102)
O Triac SMOR5G42 (iHO0090)
©®Photo coupler TLP508 (iK00028)
O Power Supply C. Board
{(U.S. Model: NAQ7556)
{N. European Model: NA0Q7557)




B DISASSEMBLY PROCEDURES

1. Bottom cover removal
Remove the screws () to® in Photo 1 and then the
bottom cover can be removed.
M to ® : Bind Head Tap-Tyte screw 4 x B (Black)

2. Transistor cover removal
Remove the screws Dto@ in Photo 1 and then the
transistor cover can be removed.
@ to ® : Bind Head Tap-Tyte screw 4 x 8 (Black)
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4. Power supply printed circuit board removal

Remove the screws O'to @in Photo 3 and then

spread out the power supply printed circuit board in

Photo 4. You can exchange the parts in power supply

printed circuit board {ex, Triac).

@. @ : B.W Head Tap-Tyte screw 3 x 6 {Black)

@. @ ; Bind Head Tap-Tyte screw 3 x 8

*Make sure that you use the toothed locked washer
with the screw (U

Photo 1
3. Top case unit removal
Remove the screws Q) to @@ in Photo 2 and then
loosen the screws (5 to 48,
*The screws (% tod® can not be removed because
they are attacked with guide bushes,

(1,109 : Bind Head Tap-Tyte screw 4 x 8 {Black)
ito(¥d : B.W Head Tap-Tyte screw 4 x 8 (Black)
* Make sure that you use the above screws.
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5. Power supply unit removal
Remove the three connectors which are connected to
power supply unit. Remove the screws (1108 in
Photo 5 and then power supply unit can be removed
from the bottom unit,
1 t0/% : Bind Head Tap-Tyte screw 4 x 8 {Black)

Photo 5

6. Capacitor cover removal
Remove the screws L tod in Photo 6 and then
remove the capacitor cover,
1 to 4 ; Bind Head Tap-Tyte screw 3 x 8 {Black)

Photo 6

7. Electrolytic capacitor printed circuit board removal

Remove the screws (i>and 2 in Photo 7 and remove
the electrolytic capacitor printed circuit board.
1. @ : Bind Head Tap-Tyte screw 3 x 16 (Black)

Photo 7
8. Main printed circuit board removal
a. Remove the lead wires which are connected to the
main printed circuit board.
¢ Remove the speaker terminal. {2-screws)
¢ Remove the LED Holder. (2-screws)
» Hemove the connector, {2-screws)
b. Remove the screws (1 to & in Photo 8 and then
Remove the main printed circuit board.
(i"to ® : Bind Head Tap-Tyte screw 4 x 8 (Black)
*Make sure that you use the toothed locked washer
with the screw &)
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B CIRCUIT OPERATION

X POWER SUPPLY CIRCUIT OPERATION CONTROL CIRCUIT

{POWER CIRCUIT]
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POWER SW

X Power Supply Circuit Operation

The X power supply circuit is composed of a voltage
variation detector circuit consisting of TR405 (Photo
Coupler TLPS08), TR402, TR403, TR404, D404, D405

1G04080

This is an IC with the function of triggering TRIAC,
Operation when T, (T,

If a voltage higher than the combined forward-direction
voltage of D, and D4 (0.6 + 0.6V) and the zener voltage
of ZD (7.5V) is applied (7.5 + 1.2 = 8,7V - about 9V),
current flows to ZD. As this current becomes I1B;, TR,
turns on, then TR; also turns on. Accordingly, a high
current flows from T, to T,.

Operation when T, } T,

The same as above applies, but current flows in the order
of: D3 = ZD - D; = TR,. Then TR; and TR, turn on,
and current flows from T, to T,.

| 25C1815 ' D406 : 151555
" L

To transformer

Fig. 1

and D406, and a control circuit consisting of 1C401,
IG04080, TR405 (TLP508), D401, SCR401 and
SCRA402.
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POWER APPLICATION PHASE ANGLE CONTROL CIRCUIT AND CONSTANT-VOLTAGE OPERATION

Input voltage waveform
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-Reference voltage

The positive half-cycle of AC input is explained below:
With the current from the constant-current source
generated by a phototransistor of Photo Coupler
TLP508, the voltage at both ends of C404 (T, - T, volt-
age) becomes higher over time as shown in Fig. 3. If it
reaches about 9V, T,-T, turns on, and the electric
energy stored in C404 passes, T, = T, = R409 - R410,
then discharges. At this time, the trigger operates and
SCR402 switches on. Accordingly, SCR401 also
switches on, and the voltage is applied to the transform-
er primary. |f the current from the constant-current
circuit with the phototransistor TLP508 is low, it will
take a longer time to reach 9V. Thus the voltage applied
to the transformer primary will be lower and the
rectified voltage {*B) in the secondary will also be lower.
On the other hand, if the current from the constant-
current circuit is high, it will take a shorter time to reach
gV, As a result, the voltage applied to the transformer
primary will be higher and the rectified voltage in the
secondary {+B) will also be higher. Thus, by detecting
the voltage variation of B of the secondary, and chang-
ing the current supplied to the LED of Photo Coupler
508 so as to change the light emitting quantity, the
current of the phototransistor changes and the power
application phase angle changes, thereby ensuring stabili-
ty. If, for example, voltage £B tends to rise, a voltage
lower than the reference voltage obtained in zener diode
D405 is input to terminal of the voltage variation
detector circuit.

As a result, the current supplied to the LED of TLP508
decreases and it becomes dim. Accordingly, the current
of the phototransistor decreases and it will take a longer
time for TRIAC to turn on. Thus the voltage applied to
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the transformer primary will be lower and the rectified
voltage of the secondary will also be lower. This means,
that the amount by which *8 voltage tended to become
higher, is detected and fed back so as to keep constant
voltage. On the other hand, if £ voltage tends to become
lower, the same sequence operates in reverse to maintain
constant voltage.

AC 100V Input Voltage

-14iV

+
w0
<

T; — T3 voitage
1 (voltage at both ends of C402)




THE OPERATION AT THE TIME OF ON-OFF OF POWER SW

POWER CIRCUIT]
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in all cases mentioned above, the voltage variation
detector circuit operates and, accordingly, the control
circuit is activated. If the power SW is turned on, how-
ever, there is no *B voltage. Therefore the voltage varia-
tion detector circuit does not operate and no current
flows to the photo coupler. That is, as the control circuit
of the primary is not activated either, there is no power
supply.

This power circuit is provided with a start circuit to
insure operation when the power SW is turned on.
Resistors R404, and R405 connected to G circuit of
ICA401 (1G04080) provide this function. If the power SW
is turned on, the AC input voltage passes R402 (100K},
then from G terminal of 1C401 to T, terminal and
current flows to charge C404. Thus the voltage of T,
terminal gradually increases, If it nears 9V, T, — T, of
IC401 is connected, thereby switching on SCR402 and
SCR401. At that time, a voltage of about 13V is
supplied to the voltage variation detection circuit of the
secondary to start operation.

And the start circuit operates quickly as the power
voltage is low.

SOFT START CIRCUIT

Just after the power SW is turned on, the voltage varia-
tion detector circuit detects that the power voitage is
very low., Then it is fed back to the primary control
circuit via TLP508 so as to increase the power applica-
tion phase angle.

However, if the phase angle increases abruptly, a very
large rush current flows to TRIAC (SCR401).

To prevent this, a soft start circuit consisting of TR402,
D404, C407 and R416 is provided so that the power
application phase angle is increased gradually. Because
this circuit gives a bias applied to TR402 with charge
time of C407 and R416, the current flowing to TR402
gradually increases. Therefore, the current flowing to
Photo Coupler TLP508 varies in the same way to
increase the power application phase angle gradually.
VR401 is for adjustment of £B, and VR402 for adjust-
ment of the current flowing to TLP508.



BADJ

USTMENTS

AC line voltages under adjustments

Models AC line voltage Frequency
Us 120V £ 10% 60 Hz
North European 220V £ 10% 50 Hz
| ARy oo IRATINGOR |
TEP | ADJUSTMENT ITEM A ENT = | TEST & : - REMARKS
STE ST N _ DJUSTMHT faf e PQIHT 1 STANDARD | Fl
1 DC offset (Lch) Pre-drive P.C. board Main P.C. board; 0 £ 5 mV After the power |
| VR3O0 S TPA~TP2 | switch is ON, wait |
2 | DCoffset (Rch) | Pre-drive P.C. board Main P.C. board| 0+ 5mV | 3 minutes before |
S VR302 . TP1I~TP4 | adjustment. |
3 E Idling current {Lch) Main P.C. board VR101 Main P.C, board| 2.5 0.5 mV| e No Load |
i 1 H :
i |  TP2{+) ~ e Rotate VR101 |
? | . TP3 (-} and 102 to the
4 Idling current (Rch) | Main P.C. board VR102 | Main P.C, board| 2.6+ 0.5 mv | left and after the
TP4(+) ~ power switch is
TPS(—) ‘. ON, wait 5
| minutes before
* adjustment. !
e Max 40mV under |
- ) | warming up. |
5 Power supply voltage Power supply P.C. board Main P.C. board | 76.0* 0.2 V | No Load
VR401 TP1(E) ~ TP11
6 Photo coupler working | Power supply P.C. board Power supply 60 £ 10 mV | Adjust the moment
point VR402 TP1 ~TP2 you adjust step 5.

* Adjust step 5 and & at the same time as you use the two digital multi-meters.
* Adjust step 6 only when exchanging the photo-coupler.
* Remove the Top case when adjusting but adjust in a short time when full power Drive is needed, because the top case unit is serves as

a heat sink,

. ® Cautions (Power supply P.C. board adjustment)
t 1) Be careful not to receive an electric shock because AC line voitage is feeded to power supply P.C. board directly,

AR — 11 D WL LN et

2) Make sure that the voltage is checked between the check point and the standard point.
3) Make sure that you use the floating input type osciloscope for observing the waveform.
By using body-earthed osciloscope the circuit may be shorted. As the AC line voltage is feeded to the body, do :
not touch it,

a 4} Observe the waveform across R411 (390€2 2P) (U.S Model) R413 (390£2 2P) {N. European Model) to check the

L A 'I1'

| triac.




Adjustment Test point

il il = imiml

TRISO

|l Igliml Iyial MM

Pre-drive C. board

TPII vrioz (0]

Reh Idfing adjustment Leh Idling adjustment

o |

MAIN C. BOARD

#

iTF | Case-earth

Photo coupler working point adimtm&ntk
VR40l VR402

O
Power supply voitage ad]ummnt(

TF‘E/%Q

™1

R426

POWER SUPPLY C. BOARD
(print pattern side)

* You can adjust easily to solder the lead wires
fabout 1cm) to TP1, and TPZ.

* VR401 and 402 are sble to adjust at print
pattern side,




Il. Waveform Check point

The voltage across R411 (R413)

\Voltage measuring standard point

Fa0l i C401 : ;;Eé

——— TIG T2 R411
Q00 (US madel)
R413
(N, European
model)

DIV IS0V

POWER SUPPLY C, BO?

The voltage between 1C401 T1 and standard point.

Div .10V

e | The voltage between the mode of R512
1‘\ Electrolytic Cap. _gnd H513 .and earth.
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k
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i
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* DC voltage is super posed. DIV 5V

Body-earth

10



B WIRING

SPEAKER

MAIN C. BOARD 2/3

PIN JACK

C. BOARD I/ZEF

'Mounting: temperature compensation of
transistor Transistor pusher

Heat sink E Tube 212

\ : / Main C. board
| /

| | #rrrarsranns

Transistor
Paint silicon grease sufficiently : @ W, ST
. r.r : ; .

=
,__.'_SATIE} __f_-'e% m

PRE-DRIVE

C.BOARD
NAO75)9

VOLTAGE

DC OFFSET ADJUSTMENT
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Mounting Transistor

TR119 ~ TR122

]:Rw:

-:-"ﬁ""' L

Beglle

a =S

Paint silicon grease 7= Bush |
sufficiently 2 -

/ Transistor
9
| Heat sink |

.~

Mounting Transistor
TR123 ~ 130, 145, 146, 149, 150 _

o —— 2
@

Mounting
D137, 138, 140 ~ 142, 144, 145, 155

Paint silicon grease% Transistor

sufficiently / l' P.C. board

I:ED—l . |

Mica base
-
_

i
Heat sink
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PROTECTION

The polarity of D146 to 149 and

D146 ~ 149
/ LED Holder

/ V. P.C. board

b - — d
2t Em'ﬁwfﬂ-‘!

3
v s e A S
R ot BT, CCE. o PPN A L R

SPEAKER OFF
ON A

OFF m

LR
-----

PIN JACK
C. BOARD 2/2
NAO7522

iy

L

e TR -
5 s s ey
.l\._. B it 1
‘ “a
' i
[
n

$80(4

-

5|

-m.uﬁm Mﬁ,ﬁ.‘e
ﬁ ﬁﬁ mw !EM& e

S
B

hﬂ;’y {o
1
.“‘i 1.:“: !

' s - -
L F gt E'I
Yoy W -

. +

“ .!.::I- .

= a=r :F

e -

_.®+:

! POWER

A

Dlmensmn nf AC cord ;

TRIZ23

B GiM: B

RIG3

SWITCHI

IDLING CUHRENT ADJUSTMENT

| {muer the lead wire with the isolation tube) |
g
; P.C. board AN |
T ::- 337/ Tube 4 t1
—+ | ELECTROLYTIC CAPACITOR | o0 |
| C. BOARD I/2 I

‘m =T AL R LR L= L e L L i, ey JF AR R
¥

" 508, 509 are connected to the pattern side |

Y
EE
O O s
~O
N
=30
ELECTROLYTIC CAPACITOR C.BOARD 2/2 wl oW

RS5I6

I I : . _ : oR515

. - R511

PRE-DRIVE
C. BOARD
NAO7SI9

— ik

= E,

m— )

,mmnué o

g’ DC OFFSET |
ADJUSTMENT |

'1'&' P i g T e Sy e Mg

)
_ )
q |
b ,
g |

=T T

,;‘-' Mnuntlng L4071 /

Bonding

GA640!1 (US. MODEL)

*#* The auto return type
temperature fuse is set
in the power transformer.

e i e o O 1A O P e L s .

Mount pre-drive P.C. bnard tu

make a right angle with main
P.C. board.

.
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Pre-drive C. board

/

Main C. board

/

\Solder
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Twist AC cord tight and snlder}
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Right angle
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POWER
SUPPLY

C.BOARD
(US.MODEL)

o

POWER TRANSFORMER

GA6400 (NORTH EUROPEAN
MODEL)
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. Out the lead wires of ¢
C501 and 502 above |
3mm from P.C. board.

i

; P.C. board

| /1 |

% ‘ 3mm

N L
T | '
q Mnuntlng C403 C406 |
Character side ) -

! Mounting SCR401

F
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P
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! Spacer
i Fold to the print pattern side
To AC Cord { )
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POWER

VOLTAGE CHANGE
DETECTING CIRCUIT

#r35 rrOrienll le sk L I Psln .

 POWER SUPPLY VOLTAGE |
SWITCHING SECTING

el R T PSRRI R

* (PHOTO COUPLER WORKING
POINT ADJUSTMENT

MEM bOMEB 2nNbblA NUIL
MWAVYHY B°€

POWER SUPPLY C.BOARD e
(NORTH EUROPEAN MODEL)

* Wiring Diagram is subject to change without notice.
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B SCHEMATIC DIAGRAM

PIN-CONNECTION DIAGRAM
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1) Measure the voltage of power supply P. C. Board between test points and Voltage measurement standard point.

2) When observing the waveform of power supply P, C. Board, make sure that you don’t touch the

scope, because of receiving an electric shock and you don‘t have a body-earth.
3) Triac is active when you observe the waveform of R413 (2.2k 3P) in the circuit.

body of the oscilo-

#*

#

*

The voltages are measured by the digital multimeter having internal resistance 1Mx1.
Given above is the voltage measured with the U.S. model.
Schematic Diagram is subject to change without.
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