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STEREO POWER AMPLIFIER
M=-90(BK) «e
MODEL M-90 (BK) COMES IN FIVE VERSIONS DISTINGUISHED AS FOLLOWS:

Type Power requirement Export destination

KU AC120V only US.A.

HE . ACé20V, 240V (switchable) * European continent I .

HEZ AC220V, 240V (switchable) * West Germany -

HB AC220V, 240V (switchable) * United Kingdom

S/G AC110V, 120V, 220V, 240V (switchable) U.S. Military

*Change the primary wiring of the power transformer.

e This service manual is applicable to the HEZ type.
e As to the HE, HB, KU and S/G types, please refer to the additional service manual (ARP1206).
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M-80(BK)

1. SPECIFICATIONS

Amplifier Section Power section, etc.
Continuous average power output is Power requirements
200 watts* per channel, min., at 8 ohms European model ..........cooovveiinninnes AC 220V, 50/60 Hz
from 20 Hertz to 20,000 Hertz with no lljSK Austra‘llan models .........oeuet AC 24£CV1'; 50/60 Hz
030/ total h . d .S., Canadian models .......c..c.ociiiiiinens 0V, 60 Hz
moreé than 0.0 o total harmonic dis- Other destination models ................. ~AC 110V/120 V/ ,_
tortion. 220 V/240 V (switchable), 50/60 Hz
. Power consumption
, DIN power (both channels driven) E K trali
1KH2, 0.7%, BR errvvereresvesereesssoreees 250 W + 250 W Eoopean, UK., Australian models ... T
| Dynagr;mc power (EIA test signal) 300W + 300 W Other destinationmodels .............c.ooeeiiiinenne. 430 W
1 P + External dimensions ...... 457 (W) x 430 (D) x 154 (H) mm.
BQ e 550 W + 550 W 18 (W) x 16-7/8 (D) x 6-1/16 (H) i
2Q oot 800 W + 800 W Weidht ' x 6-1/16 (H) in
Harmonic distortion CIGhT v, 22.6 kg (49 1b 13 0z)
20Hz — 20kHz, 200 W, 8 Q ...oeiiiiiiiiiiieens 0.003% .
Cross modulation distortion (50 Hz: 7 kHz = 4:1) Accessories - ot
During effective output .........coovivviniiiniiienns 0.002% Operating INStruCtioNS ...ccevviieiiiiii v e eenens 1
Input terminals (sensitivity/input impedance) Pin-plug €ord ...coceieiiiiiic e 1
CONTROL AMP IN, CD DIRECT IN, LINE DIRECTIN ....... NOTE: :
1V/50 k2 :

; ® Specifications and design subject to possible modification
Frequency response without notice due to imi)rovemelnts. ?
| CONTROL AMP IN, CD DIRECT IN, LINE DIRECT IN, *  *Measured pursuant to the Federal Trade Commission’s Trade
! 20Hz — 20KHZ .covrercnnninien e +0dB/ —0.1dB Regulation rule on Power Claims for Amplifier
SN ratio (short circuit, A network} ~
CONTROL AMP IN, CD DIRECT IN, LINE DIRECTIN .......
126dB e

— e~

Precautions for installation
To ensure optimum sound quality, observe the following e To prevent the control amplifier from picking up noise due

precautions. to leakage flux from the power amplifier when the control

¢ This unit is heavy. Be sure to install it on a firm base which amplifier and power amplifier are installed adjacent to each

i can support its weight. Also, to prevent the flow of cooling other, install the control amplifier on the right of the power

‘ air from being blocked off, do not piace the unit on soft amplifier. Also, if you install the control amplifier above or

‘ material such as a carpet or cushion, or install it in a below the power amplifier, place a partition between them
confined space. When installing the unit in a rack, provide to separate them by at least 10 cm from each other.

adequate space around it to allow heat to dissipate. ¢ Install the unit on a level surface so that the feet of the unit

are all touching the installation surface.
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2. PANEL FACILITIES

FRONT PANEL PROTECTION/POWER indicator

Lights when the power is turned ON.
Red (protection): Lights immediately after turning on the

INPUT SELECTOR power, or in the event of a malfunction-
j Use to select the component you wish to play back ing input from the control amplifier.
i (amplify). When lighted, the amplifier will not
[CONTROL AMP]—The component connected to the operate.
control amplifier. Yellow {power): Indicates normal operating condition.

[CD DIRECT]— The compact disc player connected to
the rear panel CD DIRECT IN terminals.
[LINE DIRECT]—The audio component connected to the Power level meters
rear panel LINE DIRECT IN terminals.

When the display selector switch is in the ON position,
- these meters display the power level. The meters feature a
POWER switch L “peak hold” function which allows the meters to remain
Press to turn power to this unit ON/OFF. lighted for 0.2 to 0.3 seconds after reaching a peak value.

R

J
\.
\_
INPUT indicator DISPLAY selector switch
Indicates the position.ef.the input selector control. Use to turn the p&wer level meters ON/OFF.
In the OFF tondition, the meters will not be displayed.
PHONES jack
When using headphones, connect their plug here. CD/LINE INPUT LEVEL control
Use to adjust the input level connected to the rear panet CD
SPEAKERS selector switch DIRECT IN and LINE DIRECT IN terminals.

Use to select the speaker system used.

[A]— Sound is heard from the speaker systems connected
to the SPEAKERS A terminals. Method of opening cover

[B]— Sound is heard from the speaker systems connected
to the SPEAKERS B terminals.

Turn this switch OFF when using headphones.
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3. PARTS LOCATION o

NOTES:

e Parts without part number cannot be supplied.

e The A mark found on some component parts indicates the importance of the
safety factor of the part. Therefore, when replacing, be sure to use parts of identical
designation.

e For your Parts Stock Control, the fast moving items are indicated with the
marks %% and *.

%% GENERALLY MOVES FASTER THAN *
This classification shall be adjusted by each distributor because it depends on model
number, temperature, humidity, etc.

e Parts marked by “ ® * are not always kept in stock. Their delivery time may be
longer than usual or they may be unavailable.

Front Panel View
Bonnet case Meter panel (R)
ANE1006 AAK1029
Inidicator plate Front panel A
AAH1002 ANB1004
Meter Panel (L) — )
AAK1030 > L e
Side board (R)
: Side board (L) R MR AMS1003
AMS1004
M 2 Acrylic plate
! AAK1028
Front panel B ——— M= . . . ) .
ANB1007 ’
Knob (POWER) Leg assemt;‘y;- )
AAD1012 AMR1047
Knob (INPUT SELECTOR) Knob (CD INPUT LEVEL)
AAB1002 AAB1002
Door arm (L) Door arm (R)
AAK 1032 AAK1033-A
D°°'1 o ' Push knob (DISPLAY , SPEAKERS)
AAN10 AAY-251
Seat panel
AAK1021
Side View with Bonnet Case Removed e
Rear panel

Power amp B assembly
AWZ1026 =




Vi-90(BK)

Rear frame

Power amp A assembly

; AWZ1025

A % Power transformer (T2)
(220V, 240V)

: ATS1012

} Heat sink Heat sink

Power amp B assembly

/\ % Power transformer (T1) AWZ1026

(220v, 240V)
ATS1011

Chemica! condenser R assembly

Chemical condenser L assembly

I Rear Panel View

i Terminal (SPEAKERS)
Terminal (EARTH) AKE-110

Terminal
(CONTROL IN,
CD IN, LINE IN)
AKB1003

Terminal
{CD/LINE OUT)

AKB1003 A Strain relief

AEC-327

/A AC Power cord
ADG-041

Switch A assembly

|
P
)
1
1
)



Parts List of Exterior

4. EXPLODED VIEWS AND PARTS LIST

NOTES:

e Parts without part number cannot be supplied.

e The A\ mark found on some component parts indicates the importance of the
safety factor of the part. Therefore, when replacing, be sure to use parts of identical
designation.

e For your Parts Stock Control, the fast moving items are indicated with the
marks %% gnd *.

*% GENERALLY MOVES FASTER THAN %
This classification shall be adjusted by each ‘distributor because it depends on
model number, temperature, humidity, etc.

e Parts marked by“ ® ” are not always kept in stock. Their delivery time may be
longer than usual or they may be unavailable.

Mark No. Part No. Description
1 AWZ1037 FL assembly
2 AMR1047 Leg assembly
3 AAB1002 Knob {INPUT SELECTOR,
CD INPUT LEVEL)
4 AAD1012 Knob (POWER)
5 AAH1002 Indicator plate 3
6 AAK1021 Seat panel
7 AAK1028 Acrylic plate
8 AAK1022 Meter panel (R}
9 AAK1030 Meter panel (L)
10 AAK1031 Filter
11 AAK1032 Door arm (L)
12 AAK1033 Door arm (R)
13 AAK1036 Indicator lens A
14 AAK1075 Lens
15 AAM1001 Name plate
16 AAN1008 Door
17 AAY-251 Knob (DISPLAY, SPEAKERS)
18 ABH1005 Coil spring
19 AMB1014 Panel bass
20 AMS1003 Side board R
- g
21 AMS1004 - Side board L J—
22 ANB1004 Front panel A
23 ANB1007 Front panel B
24 ANE1006 Bonnet case
25 FBT40P080FZK Screw
26 ABA1002 Decorative screw
27 ABA1006 Screw
28 CMZ30P060FZK Screw
29 ABA-298 Screw
30 ABE1002 Washer
31 ABE1003 Washer
32 ABA1007 Screw
33 VMZ30P120FCU Screw
34 ABA1011 Screw
35 VMZ30PO60FMC Screw
36 VMZ30PO8OFMC Screw
37 AMR 1102 Leg assembly
51 Bottom plate
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Parts List of Interior

] M-90(BK)

Mark No. PartNo. Description Mark No. Part No. Description >
1 AWZ1025 Power amp A assembly 101 SP Terminal A assembly
2 AWZ 1026 Power amp B assembly 102 Power amp C assembly
3 AWZ1036 Buffer amp assembly 103 Power amp D assembly
4 2SA1516P{A) Transister (Q1—-Q8) 104 Chemical condenser L
5 2SC3907P(A) Transister (Q9-Q16) assembly
105 Chemical condenser R
6 ACG-019 Capacitor (C509)(0.01uF/150V} assembly
7 ACG-502 Capacitor {C503, C508, C510)
8 CKDYB102K500 Ceramic capacitor (C504, C505) 106 Switch A assembly ——
9 CKDYB472K500 Ceramic capacitor 107 Switch B assembly
(C501, C502, C506, C507) 108 Switch C assembly
A * 10 ATS1011 Power transformer (T1) 109 Volume assembly
{220V, 240V) 110 Terminal assembly
1 ATS1012 Power transformer (T2)
(220v/240V) 111 Fuse assembly T e
12 AKE-110 Terminal 4P {SPEAKER) 112 Relay assembly .,
13 AKM-039 Terminal 113 Front frame
14 ASG-553 Switch (POWER) 114 Rear frame w
15 AEK-031 Fuse (FU3, FU4)(T800mA) 115 Frame (Transformer frame)
16 AEK-042 Fuse (FU1, FU2)(T3.15A) 116 Rear panel
17 AXAT001 Long shaft assembly 117 Panel stay
18 AEC-327 Strain rerief 118 P.C.B. Holder-F
19 AEP-098 Unibersal joint 119 P.C.B. Hoider-A
20 AMR1021 Mica sheet 120 P.C.B. Holder-B
21 ADG-041 AC _uosaﬂ cord 121 Holder -~
22 AKF-102 Mount plate (Chemical condenser)
23 ABN-028 Nut 122 Side frame
24 NK70FUC Nut 123 Damper plate
25 NK90FUC Nut 124 Center frame
125 i
26 ABE1001 Washer
27 WG70FUC Washer 126 Heat sink
28 ABA-297 Screw 127 Earth plate
29 ABA'1016 Screw 128 Shield cushion O
129 Cushion
31 ABA1007 Screw 130 P.C.B. Support
32 ABA1008 Screw (3x10) Sy
33 ABA1006 ~ T - Screw (3x12) 131 —— P.C.B. Support
34 VMZ30P060FCU Screw 132 Sound pillar
35 ABA1002 Screw
36 ABA1011 Screw
37 VMZ30P120FCV Screw

NOTE:

The sound quality of parts with the mark denotes that
these are failsafe parts. Be sure that the designated parts are in the
positions prescribed.

10 | 11
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External Appearance of Transistors and ICs N . m_|m0._| m _ O>_| v>—nw|_-m _l_ mu_u

LC7555 2SA1145P ZQN,@.W..
2SD438 o When ordering resistors, first convert resistance values into code form as shown in the following examples.
Ex. 1 When there are 2 effective digits (any digit apart from 0), such as 560 ohm and 47k ohm (tolerance is ;
Type No Lot No shown by J=5%, and K=10%). ,
hre 5600 56 X 10} 561 .. RDuPS (5] [6] [1]
Type No— . 3 1 o
Dot : 47k 47 x 10 473 .. RD¥%PS [4]
. 0.5Q ORSG . o e e RN2H
L . 19 010 o oo e e RS1P
¢ B Ex. 2 When there are 3 effective digits (such as in high precision metal film resistors).
5.62kq 562 X 10! 5621 ... .. RNu%SR G162 F
o The A\ mark found on some component parts indicates the importance of the safety factor of the part.
PA0O016 . . X 5 ,
2SC2705P Therefore, when replacing, be sure to use parts of identical designation.
e For your Parts Stock Control, the fast moving items are indicated with the marks %% gnd * . R
. *% GENERALLY MOVES FASTER THAN * :
Type No Lot No 28C1740s This classification shall be adjusted by each distributor because it depends on model number, temperature, :
| humidity, etc.
hre Tvon N o Parts marked by “ ® ’ are not always kept in stock. Their delivery time may be longer than usual or they may
ype No .
be unavailable.
E Lot No -
¢ B hre R
, Miscellaneous Parts
NJM4558D XC 25C2238B E
2SA968B & P.C. BOARD ASSEMBLIES TRANSFORMERS
2SD836A N
5 2SD880 28K 170 Mark Symbol & Description Part No. Mark Symbol & Description Part No.
28474
4 8 2SB7508B Power amp A assembly AWZ1025 A * T1 Power transformer {Lch) ATS1011
Power amp B assembly AWZ1026 {220V, 240V)
Lot No FL assembly AWZ1037 A % T2 Power transformer (Rch) ATS1012
Type No Buffer amp assembly AWZ1036 (220v, 240V) s
loss . SP Terminal A assembly Non supply . ‘
- 28C1845 o Power amp C assembly Non supply CAPACITORS :
25A992 ¢d Power amp D assembly Non supply ’
. Chemical condenser L assembly Non supply Mark Symbol & Description Part No. .
Chemical condenser R assembly Non supply . .
Lot No 2SA1516P(A) Switch A assembly Non supply 9 €509 M%Mﬂ_m\ﬂﬂu%/w_vﬁo_‘ ACG-019 i
Type No 25C2235(A) 25C3907P(A) A C503, C508, G510 Ceramic capacitor ACG-502 §
hre 2SA965(A} Switch B assembly Non supply ! I o_d _u\booSm ic capac!
Switch C assembly Non supply Ll
Vol bl N | :
! \y ._.M“,ﬂmwwmwsc,_@ zM” Mumm_“ A C504,C505 Ceramic capacitor CKDYB102K500
¢l Type No—] Lot No Fuse assembly Non supply A Omow.%wm”. €506, C507 v CKDYB472K500
hre Relay assembly =~ ~ Non supply . eramic capacitor
2SK129A ¢
c® s SEMICONDUCTORS FUSES
28C2603 Mark Symbol & Description Part No. Mark Symbol & Description Part No. .\.
A*k  Q1_08 2SA1516P(A) A *H FU3,FU4 Fuse Qmooﬂk AEK-031 LT
Ak Q9-Q16 25C3907P (A) A **x FU1,FU2 Fuse (T3.16A) AEK-042 :
Lot No
SWITCH OTHERS
Mark Symbol & Description Part No. Mark Symbol & Description Part No.
A %% 81  Pushswitch (POWER) ASG-553 A Terminal 4P (SPEAKERS) AKE-110 -
Terminal (GND ) AKM-039.
A AC Power cord ADG-041 =

19 ) =0



1 2 4 o
6. SCHEMATIC DIAGRAM

D [ - POWER AMP. A ASSEMBLY AWZ1025
] ) ) ) 101 : PAGOIE Q125 : 25A968B 129, Q131 : POWER SUPPLY CIRCUIT
FL ASSEMBLY AWZ1037 _ 1 o139  53ca035 !
= Q101 : 25K129A 0131 : 25A965
Q401: FL MUTING CIRCUIT Q103,Q105,0107,0109,Q111,Q127 : 251845 Ko
o QI13 " 254992 Stonoc
H L PLAOT © AEL1006 ! Q115,Q121 ; 25A1145P D101, DI03,0109, D111, D113,D137, D139 : 11E2
[ o 008 PLA02 : AEL1007 Q117,Q119 ; 25C2705P D105, D107, D141,D143, D145, D147 1 155138
T A Qi23 25022388 D115, D117, D119, D121 ' RDIGEB —
Rag iox > €404 . METER DRIVE CIRCUIT PLaOY tREDI :
nm.ww 390 M faz RAZ9 100K 2 RA30 ] )
5 : W s | A ,
ke a>folee | s T Aare be05 PLA0Z (YELS H _.NS% 2.0maj0.32mA] 2.0mA _.w!..»% _.mu‘_:,A E _.woa»@maw 16.6ma
B L 360 v 0as 120
(S~ -12v) 0407 Ra31 x R123 2 RI125
o . "% e | W - nl Weoumasmz 0 WE foams | 2D
car7 20k cap’ 25 22k ¥ 2201 22
W c rov =5 | W 1750 sax 270 © sz s ¥ o 3 E R147
— = frizy] doaol o s 15k
s (= wia3
=" ~ C Feee? My az o1 a0 39 38 37 36 35 3a 33 32 31 30 25 28 27 25 24 23 22 rio7 |03 | euis o105 Fo107 it Al ||mwsw|
1 Rata . €408 TE Ra26 RE RS R4 R3 R2 RI L6 LS L4 L3 L2 L1 ves vaer Voo Liw R ADJ 221 ®| oo G R j o113
] Rat o] Ol
W @ ca0n ] B 0 P lmw | [T
faos Ra0 R? RB R9 RIO RIt Ri2 L7 LI2 MON T5 PHR WA MMR MML Vas HWUT OSC
D07 >t 7 1 1. 14 15 18 17 W Il 20 21 0433 0103 ™ 0105 nu_WN m_wow ooy v‘.—r
a0z 1 Raza ov ey @ W . Mg o
Raca . B Ra3B 2w 00 @ ®
i oo Rerz ; » ] N ' — T iy T._. «
2 1 3 Ub_.o A‘ Q401 ¥ - Py qNNDm—“
B 4
3 £a0s €403 call gy P 20K(172W)
0.68/50
_A [0 e nese 530 Loy Jrcwo Ebm.s.ow * nasr con ama a0 o Lo
220% T gy T2OK T 750 S8k H ® " 2200 . & cos {172w) T (2w i
_ ¢ & Welizw o150 o m\l.@ kS
1C401: LOG AMP. 1C402 ! RECTIFIER 1€ 403 : BUFFER Tma ¥ ou? e &
R137 1.5k
1 Q107 39ma 3o F 4.ama
w Somn ¥ 0101 E
' . ¥ 0103 RVT E on3
1C101: NON St
e
0 RA40
[C401, [C402, IC403 | NJMA558DXC e bl i e o7 e . 33
1C404 | LCT555 = 11 ™M
A Sl Ar
0401 : 25C17403 . v WWu _nm:a_uw_umwﬁ_wamcm_%mmuwa 2 QWE»@WE@W: cmw. ' mww chmw_o_mmww_mvw;mmm” qu&%u@u&u
D401~ D410, D433, D434, D435 1 1SS131 N rme  ONERRESTESRREEY B CEER A e & MASRA RN GATMASROMIAZG PR O FLRL
D412, 0413, 0414 | AEL-460 3 a1 0
. vao F _, 35 6 va02
D436: RD8.2ESB3 st o rae —
V401,402 | AAV1003 1A
— - - - N 4 ¥ 33 ~
PINJACK BUFFER AMP. ASSEMBLY AwWZ1036
ASSEMBLY _ _ 93010302 : 29K170 P m POWER AMP. B ASSEMBLY_ AWZ 1026
X :
[ Ll coe S |
L@ o T 0301, @303, 0305,Q307 | BUFFER B30y 3303 SWITCH B_ASSEMBLY !
CONTROL >z__m To" Fua RYZO!,RY302  ASR1004 i oios aie o1t X piaz
J 23 B & o2
3oy
R G waze, 220 5 w302 . SWITCH C ASSEMBLY ] 1 ovon e r
. Control Contre — - LK R150
raoe o D305 : 11E2 ova —
100% ——<e -0 .
AL N LINE o -—0- RY305 . ASRI003 L . cioe e bivd id b
Lo 1 <o SV _ o— -—0 R104 T €02 -3 R25B [+ 130 132 v
L Mo —E w.|__N< RY305 F 0305 /120 s
€D DIRECT 3 ! | nrz2 R260 cie . @LlA
N | _ _ \
. (@< A [ o s et L N ssr=
R 1 muo_.L B clos oo ci20 4
| T  —
It [ ]| Lo e L .
H [S) 1 ! I +B | a m
! ! ; R DN ano onz )
L& [t}
305 I
LINE DIRECT 55 g _ — o R NER ™ 1
N H [©] | 106 Y0108 = 7 € R144 U
] — VOLUME ASSEMBLY L~
R© - RIGE S €10
_ 0 B h ono X LUER 4
@ 1 & R13a A
o vumA — /106 RIOZ RI2Z RIS 1
L YT R12a 2 R126
] MuOu ru_u..w
o’ — n R336 R3IT oL 138
CD/LINE OUT ® E' 1 570 703 i
_‘ ST
= IC102 : PACOI6 Q126 : 2549688
H € . Q130 : 25C2235 P
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