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The Art of Entertainment

ORDER NO.
ARP2512

STEREO AMPLIFIER

HE, HB, HEWZ

® Refer to the service manual ARP2305 for A-550R/HE.

® This manual is applicable to A-501R/HE, HB and HEWZ.

CONTRAST OF MISCELLANEOUS PARTS

NOTES:

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

A-501R/HE, A-501R/HB, A-501R/HEWZ and A-550R/HE have the same construction except for the
following: :

: - Part No. T
Mark Symbol & Description Remarks
A-550R/HE A-501R/HE A-501R/HB A-501R/HEWZ

A AC Power cord 'ADG1049 ADG1049 ADG1087 ADG1049

A AC Socket 3P AKP-502 AKP-502 AKP-505 AKP-502
Carbon film resistor (R, 2) e e RD1/4PFM100J
Rotary knob L " AAB1160 AAB1290 AAB1290 AAB1290
Rotary knob M AAB1231 AAB1281 AAB1281 AAB1281
Front panel ANB1462 ANB1525 ANB1525 ANB1525
Cushion (Rubber) AEB1074 | ... oo | e
Screw BBT30P0SOFZK | BBZ30POSOFZK | BBZ30P08OFZK BBZ30P0SOFZK
Packing case AHD2130 AHD2312 AHD2312 AHD2312
Operating instructions ARE1201 ARE1245 | ..... 1 e
(English, French, German,
Italian, Dutch, Swedish,
Spanish, Portugues)
Operating instructions | ..... | ... ARB1385 |  .....
(English)
Operating instructions | ... 1 eaeee b e ARC1368
{German)
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The above illustration shows the model A-550R. - ARP2305
A -550R, A—-550R~S AND A -450R HAVE THE FOLLOWING :
Model :
Type - Power Requirement Remarks
A~-BB0R |A-550R-S| A-450R
HE O ——— O AC220V - 230V, 240V (Switchable)*
HEWZ O O O AC220V - 230V, 240V (Switchable)*

* Change the conrection of the power transformer’s primary wiring.

* This manual is applicable to the A ~ 550R/HE, HEWZ, A - 550R —~ S/HEWZ, A — 450R/HE and HEWZ
types.

* The A-B50R-S is the same as the A — 550R except for color.

* Ce manuel pour le service comprend les explications de réglage en francais.

* Este manual de servicio trata del método ajuste escrito en espafiol.
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A-550R. A-450R

1. EXPLODED VIEWS, PACKING AND PARTS LIST

NOTES:

© The parts with an encircled number are generally unavailable because they are not in our Master Spare Parts List.

o 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. '

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

1.1 PARTS LIST OF A-550R AND A-550R—-S TYPES

Mark No. Description Parts No. Mark No. Description Parts No.

1 ROTARY KNOB S (BASS, AAB1155 26 CUSHION (RUBBER) AEB1074
TREBLE) 27  CUSHION C (RUBBER) AEB-270

1 ROTARY KNOB S (BASS, AAB1238 28 NYLON BINDER AEC-093
TREBLE) (A-550R - S type) 29 RIVET AEC-441

2 ROTARY KNOB L (VOLUME AAB1160 30  STRAIN RELIEF AEC-882
CONTROL) ’

2 ROTARY KNOB L (VOLUME AAB1161 )

CONTROL) (A ~550R-S type) 32 LED ASSEMBLY AWZ3495

3 ROTARY KNOB R (PLS) AAB1162 ®) 33 CONTROL ASSEMBLY AWZ3496

3 ROTARY KNOB R (A—550R-S AAB1163 : 34 ROTARY FUNC. ASSEMBLY AWZ3497
type). 35  DRY CELL BATTERY AEX-021

4 ROTARY KNOB M AAB1231 (RO3, AAA)

(REC/INPUT SELECTOR) '

4 ROTARY KNOB M AAB1236 36 STYROL PROTECTOR AHA1335
(REC/INPUT SELECTOR) 37  PACKING CASE AHD2130
(A—550R -S type) 37  PACKING CASE (A-550R-S AHD2131

5 PUSH KNOB (STANDBY) AADI1246 type)

5  PUSH KNOB (STANDBY) AAD2033 38 EYE ASSEMBLY AWZ3498
‘(A-B550R -8 type) 39 PACKING SHEET AHG1016

40  TERMINAL SCREW AKE-031

6  PUSH KNOB C (SPEAKERS, AAD1366
DIRECT, PHONO SELECTOR) 41 PLUG AKM1004

6 PUSH KNOB C (SPEAKERS, AAD1367 A 42 AC SOCKET 3-P AKP ~-502
DIRECT, PHONO SELECTOR) 43 PANEL BASE AMB1651
(A~B550R~S type) 43 PANEL BASE(A -550R - S type) AMB1652

7 PUSH KNOB (SUBSONIC, AAD1536 44 INDICATING LENS AMR1160
LOUDNESS) 45  INSULATOR ASSY AMR2140

7  PUSH KNOB (SUBSONIC, AAD1538 ’

LOUDNESS) (A ~550R =S type) 46 ARM AMR2142

8 POWER KNOB AAD1984 47 MICA SHEET AMR2295

8 POWER KNOB (A-550R-S  AAD2040 48 CHASSIS ANA1065
type) 49  FRONT PANEL ANB1462

9 TACT KNOB (MUTING) AAD2003 49 FRONT PANEL (A-550R~-S  ANB1477

9  TACT KNOB (MUTING) AAD2032 type) ’

(A-550R -S type) 50 REAR PANEL ANC1712
10  SENSOR WINDOW AAK1783
51  SHIELD ASSEMBLY AWZ2860
11  POWER SW ASSEMBLY AWZ3493 52 BOTTOM PLATE ANF1085
12 NAME PLATE (METAL) AAM1029 53  PCB HOLDER " ANG1198
i3 SCREW ABA - 298 54  HEAT SINK HOLDER ANG1340
14  SCREW (STEEL) ABA1009 55 PCB HOLDER ANG1580
15  SCREW (STEEL) ABA1011
56  HEAT SINK ANH1259
16 SCREW (STEEL) ABA1016 57~ SUB HEAT SINK ANH1325
17 SCREW (STEEL) v ABA1047 58 ROD ANR - 879
18 SCREW (STEEL) ABA1048 59 OPERATING INSTRUCTIONS ARE1201
19 SCREW (STEEL) ABA1050 (English, French, German,
20 SCREW ABA1082 Italian, Dutch, Swedish, Spanish,
Portugues) (HE type)
21  BUSH ABF1018 59  OPERATING INSTRUCTIONS ARCI1278
22  SPRING ABH-052 (German) (HEWZ type)
23 SPRING ABH1034 60 HEADPHONE ASSEMBLY AWZ3484
24 NUT ~ ABN-065
A 25 AC POWER CORD ADG1049 ® 61 AF COMPLEX ASSEMBLY AWZ3487
® 62  TONE ASSEMBLY AWZ3491



Mark No. Description Parts No.
63 REMOTE CONTROL UNIT AXD1211
(CU-A001)
64 BONNET CASE AZN1799
64 BONNET CASE (A-550R-S  AZN1800
type)
65 SCREW BBT30P060FZK
65 SCREW (A ~550R-S type) ABA-274
66 SCREW BBT30P080FZK
67 NUTS NK90FZB
68 BATTERY COVER PZN1001
69 SCREW VMZ30P060FCU
A 70 POLYESTER CAPACITOR (C1) CQMXA104]J100
A 71 FUSE (T2.54, FU1) AEK-512
A 72  TRANSISTOR (Q1) 25C3281
A 73 TRANSISTOR (Q2) 25C3281
A 74 TRANSISTOR (Q3) 25A1302
A 75 TRANSISTOR (Q4) 25A1302
A 76 TRANSISTOR (Q5) 25C4137
A 77 TRANSISTOR (Q6) 25C4137
A 78 CARBON FILM RESISTOR (R3) RD1/4PM010]
79 SWITCH (52) ASU1036
A 80 POWER TRANSFORMER (T1) ATS1368
81 FUSE ASSEMBLY AWZ3516
A 82 CARBON FILM RESISTOR (R1, RD1/4PMF100]
HEWZ type only)
A 83 CARBON FILM RESISTOR (R2, RDI/4PMF100]
HEWZ type only)
84 BINDER AEF1004
85 VINYL BAG AHG-117

1.2 PARTS LIST OF A—-450R TYPE

Mark No. Description Parts No.
1. ROTARY KNOB S (BASS, AAB1155
TREBLE)
2 ROTARY KNOB L (VOLUME AAB1160
CONTROL)
3 ROTARY KNOB R (PLS) AAB1162
4 ROTARY KNOB M AAB1237
(REC/INPUT SELECTOR)
5 PUSH KNOB (STANDBY) AAD1246
6 PUSH KNOB C (SPEAKERS, AADI1366
DIRECT, PHONO SELECTOR)
7 PUSH KNOB (SUBSONIC, AAD1536
LOUDNESS)
8 POWER KNGB AAD1984
9 TACT KNOB (MUTING) AAD2003
10 SENSOR WINDOW AAK1783
11 POWER SW ASSEMBLY AWZ3493
12 NAME PLATE (METAL) AAM1029
13 SCREW ABA-298
14 SCREW (STEEL) ABA1009
15 SCREW (STEEL) ABA1011
16 SCREW (STEEL) ABA1016
17 SCREW (HE type only) ABA1047
18 SCREW (STEEL) ABA1048
19 SCREW (STEEL) ABA1050
20 SCREW ABA1082
21 e
22 SPRING ABH-052
23 SPRING ABH1034
24 NUT ABN - 065
A 25 AC POWER CORD ADG1049
26 CUSHION (RUBBER) AEB1074
27 CUSHION C (RUBBER) AEB-270
28 NYLON BINDER AEC-093
29 RIVET AEC-441
30 STRAIN RELIEF AEC-882
31 e
32 LED ASSEMBLY AWZ3495
® 33 CONTROL ASSEMBLY AWZ3496
34 ROTARY FUNC. ASSEMBLY AWZ3497
35 DRY CELL BATTERY AEX-021
(RO3, AAA)
36 STYROL PROTECTOR AHA1335
37 PACKING CASE AHD2132
38 EYE ASSEMBLY AWZ3498
39 PACKING SHEET AHG1016
40 TERMINAL SCREW AKE-031
41 PLUG AXM1004
A 42 AC SOCKET 3-P AKP-502
43 PANEL BASE AMBI1651
44 INDICATING LENS AMRI1160
45 INSULATOR ASSY AMR2140
46 ...............
47 MICA SHEET AEE1014
48 CHASSIS ANA1065

Mark No. Description Parts No.
49 FRONT PANEL ANB1463
50 REAR PANEL ANC1712
51 SHIELD ASSEMBLY AWZ2860
52 BOTTOM PLATE ANF1085
53 PCB HOLDER ANG1198 i
54 HEAT SINK HOLDER ANG1340
55 PCB HOLDER ANG1580
56 HEAT SINK ANH1333
57 ...............
58 ROD ANR -879
59 OPERATING INSTRUCTIONS ARE1201
(English, French, German,
Italian, Dutch, Swedish, Spanish,
Portugues) (HE type)
59 OPERATING INSTRUCTIONS ARC1278
(German) (HEWZ type)
60 HEADPHONE ASSEMBLY AWZ3484
® 61 AF COMPLEX ASSEMBLY AWZ3489
® 62 TONE ASSEMBLY AWZ3492
63 REMOTE CONTROL UNIT AXD1211
(CU-A001)
64 BONNET CASE AZN1799
65 SCREW BBT30P060FZK
66 SCREW BBT30P080FZK
67 NUTS NK90FZB
68 BATTERY COVER PZN1001
69 SCREW VMZ30P060FCU
A 70 POLYESTER CAPACITOR CQMXA473]100
(C1) (HE type)
A 70 POLYESTER CAPACITOR CQMXA1047100
(C1) (HEWZ type)
A 71 FUSE (T2.5A, FU1) AEK -512
A 72 TRANSISTOR (Q1) 25C3281N
A 73 TRANSISTOR (Q2) 2SC3281N
A 74  TRANSISTOR (Q3) 25A1264N
A 75 TRANSISTOR (Q4) 2SA1264N
A 76 TRANSISTOR (Q5) 25C4137
A 77 TRANSISTOR (Q6) 25C4137
A 78 CARBON FILM RESISTOR (R3) RD1/4PM010]
79 SWITCH (S2) ASU1036
A 80 POWER TRANSFORMER (T1) ATS1367
81  FUSE ASSEMBLY AWZ3516 ‘
A 82 CARBON FILM RESISTOR (R1, RDI/4PMF100]
HEWZ type only)
A 83 CARBON FILM RESISTOR (R2, RD1/4PMF100J
HEWZ type only) 3
84 BINDER AEF1004 i
85 VINYL-BAG AHG-117

1.3 PACKING
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1.4 EXTERIOR
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78 82 HEWZ type only

83 HEWZ type only
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A-550R., A-450R | 2 ! 3 ! a 1 5 | 6 d o,
2. SCHEMATIC DIAGRAM
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assembl
253 : 4 L A 1. RESISTORS:
A Tt T i ' ° L 8 A910 100k Indicated in 2, %W, %W, t5% tolerance unless otherwise noted k : ki1,
R403 AY303-1 i i H L v [t — 1c803 M MQ, (F) : 1%, [G) : 2%, (K) : 110% (M); £20% tolerance
403 3301 W) A ' H ' = 2 s ' s !
w8 S e - ' !
Tews LR HEADPHONE © RERRK . 2 CAPACITORS: )
Xo.1 H B H assembl y ] NEHEEGEHEE Indicated in capacity (uF)/voltage (V) unless otherwise noted p : pF
T 1 srass fAavsoz ! Saszo 1 o 3 N N :
R407 1 3180 JU JasR1038] S180 1 R07 100k 14 9 53 Indication without voltage is 50V except electrolytic capacitor.
Az | Snate ! Sns2a | Smase W o;f:tx,w 14§ 1} = 23] !
R0 o S ST guma PO e 12 . \ B 3. VOLTAGE, CURRENT:
LT A 1 S 3+ el M —= T a0 (] :signal voltage at (W + W 8u)output (1kHz)
N X 0305 6307 t e E sz ,: 22‘; 1 || o saae f:grz‘s _]J:0C volla;:e (\/)) atf;\g inrllutsignal "
@ 3 1’ 14 Value in is voltage at rated power.
A308 Home A3ee s fiW": A2t E "‘:’3"2 J-gns % :- osp-s_o_u/oFF R9s2 <= mA: DC current at no input sig;’\al
A 2100 A309 2 Jos T | 50012 ASR1037 sP-8 r l 15| 1.8k 4(
I SP-A N
A 3 Re08 0303 Q304 @3os], X ! R OUT \ 16} own }42. OPEN. when star‘ting 4 OTHE.RS' B
.63 2228 ' L out ] F..'.“-‘ﬁ;ﬂli (Large torque) s : Signal route.
L a0z J PN H.P.6ND ceor | VA 17, 48 1 10904 (FOR 57 @ : Adjusting point.
& fgag= 311 SR3E & \z :f LED 6ND 39":“’ H.P. p—||catdy 27 ] The /n\ mark found on some component parts indicates the im-
8| 7. 2 4]
A L402 c404 — Bt ': - — | F:-VE?)R‘:IER 02 |37 b 5 [ Joais, oz 7] 9923 A?g?i portance of the safety factor of the part. Therefore, when replacing,
ARs04 AY303-2 0.47/50 0. 47/50 0. 47/807 | [39000 19 i1 3 1[2[3]4 5 QJ be sure to use parts of identical designation.
4 Raoz [ D t : h - N ;——lﬁﬁp"'—’ﬂi . Aoz # marked capacitors and resisiors have parts numbers.
330 (1W) 917, (27
M x £ % 100K, 44 an i1 5 This is the basic schematic diagram, but the aclual circuit may vary
naoz A |_|c912, 27 [ + k + due to improvements in design.
\ 330? W) 1 ?331 '}252 22| 43 o ——"_021 ] = c_;z; #csss 1Dsua ZCSBS
m 47/25 10/50 47/25 w
. 2
m;_‘.,w_ ¢ =] 42 e e e 2 poss . SWITCHES
_ _ . S t 24 4 glizzzzzz! POVER SV assembly
1 3 o 1
oNo < 25 a0 ) |
S 9 Aok S501 POWER
Jf‘i £'3 3 =5, 3 0907:G902 DRIVER bota,
- INT4 e
J
J:ZJ_LED assembly STAEY ;I o 0
POWER ON 100k
% 5902 15 - - . . 1 29 4y ROTARY FUNC. assembly
— o601 il . i oK. a0 3554 osts ooz $901 ROTARY SU
AEL 1065 ° 47k v [15-0]
> Io] = N 23N otk 128 soRT— Boee $G508  pa3a A934 Zceaa 0238
' ‘T D981 AEL1065 ] 3 S 7933 w&{_ AP S 93‘5 2% 55750l Do3g,g | 1 LED bl
S e 30 35 - v assembly
T - 3 AS19 AS517 ASO5 ASO3 RSOI i [xouT R30 Ro32 A %nsas D240 -
) 8 7':[' S0 e G (o 1112;5’1' as01 [16-5 X x 153“ FELP s axc upl24 A929 10k Pt iy z z e hen S902 STANDBY
GND. %30 cop1  C922 el
L < o I RSO7 @515 B543 QJ Seaos Ssi018 s |22 I IRW& 100k P} _.I i Eeen AF COMPLEX bl
GND x = 5593 10/50 6302 32 lcs:e 0917 1c805 assembly
| o :,33 +n 270 Kooie g2 S101 PHONO SEL MM/MC
AC A5 4, Bt 919) :n:
AC Er B x 115%01?23%0 g7 o9 2700 ag08 #oser | caze zf B (A-550R ONLY) C
- T 47710 |470/25 Ds21 \
35 n‘%zbo na)aus a‘szo‘;s n&nﬂq Rf'auoz ﬁ as0n zk 0905# 4 "‘usao 1 cono Do22 8701 FUNCTION REC SEL
FUSE L) 3-*_ = X T () — s ' $702  FUNCTION
SR [B3 | ggats S703 DIRECT SW ON/OFF
assembl - Iy RELAY ¢ * LA
Yy osos | PPl AdBw G502 RESET Wit DRIVER
— 2 L EVE b L0 TONE assembl
Fus A assembly &4 2 eses . b rind o4
S B0y T3 AXX1010 osos G308 ekl 22750 S601 SUB SONIC ON/OQFF
BLU -
ETY A AC_POWER CORD O o ﬁ"i“__ 1.7 10- 1% _DIRECT ON (909:0922 DRIVER (A-550R ONLY)
LM degsees : $602 LOUDNESS
Seoeons " PRO. +8 J ‘
—16. 7V . I \
23] 8 g F YR ; i S604 MUT.K
T 1 ' - 1 paD934 N
= 4 3 [ e e
oz - - ' 2% 5% % shee e C=* ) A IIEADPHONE assembly :
‘ L M TR ROTARY FUNC. assembly ; e asea | o320 o 5578 5801-1 SP-A ON/OFF
1 I | : cozg_ Ds7 — - v 3 S801-2 SP-B O_N/OFP
POWER N 4 4{D925(D926 .
SW b1 1 T et [+ 75 o917 ) LINE VOLTAGE SELECTION
assem Yy T 915 NN Rosa aszz . . .
ArtHoss onsa ™ ! L% Qg22: . Line voltage can be changed with the following steps.
<o e FIEY T .
o I TR | P : ; nece STANDBY IND. DRIVER reoor 1. Disconnect the AC Power cord.
] A C
aves ! d W“ 2 ! o 2. Remove the top cover. s
ASR1036 *3901-1 ' LINE 4 D e e e e o e e e e o e o e o e et e e e e e e 3 . .
| F A = 1 5 ONE SHOT GENARATOR WHEN INPUT SELECTOR SW.CHANGES POSITION 3. Change the connection of the power transformer primary
B i B 7/ 1 t
AL mii  [Tm : po.
g - T 8 SR P D
o= = av [ e [rmen 2 former Pin No.
AGB1002 e e 10k 10 1c907 IcP-N38 @902-904.913.920 DTC124ES D503. 504 RD1BESB1 Voltage Power transfo
14.6V Cont 11 1C3905 NUM7BMSEF AS Q901.909. 921.922 DTC143ES D915. 943 RD6. 2ESB
POW. K -1 12 1C901 PD5165A Q907 25A1048 D919-926. 938-941 S5566 220V 3
D.GND 13 1C902-304 TA7231S 0502 | 25A1306 D901-914. 916-918. 155252
[ A } * $901-2 Decomes open when S801-1 g . 14 Qg08. 913—912, 25C2458 D927-937. 942. 944 240V 5
} I not connpect to any contact - 15 Q914-91 D949
MBI 33 LI LHEEEEE ]—Tﬁ : 6501 2sc3298 D505. 506 11€2 '
.13 Q923 2sD1913 i i
8133 + glu of wrean &3 T J ‘ 4. Stick the line voltage label on the rear panel.
EEEMEEE - - - - - - i
af <
<
’ ) Part No. Description
AAX~—193 220V label
.
AAX—-192 240V label

)| 7 I 8 I o [ 10 | 11 I 12 r———



AC POWER CORD
AC 220-230

50/60Hz

~

ANEUTRAL

UNSWITCHED
100W MAX

SWITCHED
200W MAX

L

AAC SOCKET

RROWN

~ JBLACK

Q502 Q50!

Q909 Q907 Q908 IC905
Q921 0922

Q90!

1C901

Q902

~-Q9i2

Q910

CONTROL =

Q903

FUSE assembly

3T

NT

CONTINUELLES

ATTENIT I ON

[aB

a Z>
—— <<
z2 zZ
wowwo

‘STITa

- >0
bownao =
buwzoanu. =Z
e — < SO —
ro<aNQ Y =i
DOl O << DU<C<C
a<TXu mue

O

ASS" Y

POWER SW.

1581

CER

) PION

1C907

Q904 1C902 Q923

1C904 1903

POWER SW assembly

LED assembly

A —450R)

ﬂlﬁ p
) (3]
AL L < 3
s o w o i
7 7 T . N o)
7~ 2 e
< hi
= -
, 2
2> 10
> Kol _
o |5 <
< % -
-
el |® 2
z ) ™
2 > N
3 > "”U ——
EIlE 2 =
=L
1 o
=g 3 =
5 g 2
& Z b
(@] 7]
T [3+]
o w
o 2
: 2
I
.




A-550R. A-450R

: AF COMPLEX assembly
=0. 7mV.
(AWZ3489: A—450R) c127, 2200 : 7:""
42mv <
c113 R133 3
ot 5 8 4.7/50 470 143
=+ = 7 & 43
1c101. s = > Y e
Q101~G104: L103 2204H L105 2204H %Op ICc101(1/2) 56 |
PHONO EQ AMP el R LR A117 1M N
Awos 3. i | W - f|°°° L L
Y 560k c107 109 ciis| _c118] c117] et
L 100/10 G. 068 0.018| 3%00p| 220/25 0.01
) T3 L
S101 c103 | WA — A
. PHONQ SEL 33p L SR121 P
l MM/MC 8 $62 e s 518 B
N J /25
c725 C1414 I
220p SR142 {R122 o-01 < Teran
—it S E A126  R128  A130 b3 0.01
=3 AN A—9-AV 21;5
’);_( W c104] fhige :
RLO; A106 c108 c110 c112 1 o 1
W —H § ——————4— = . -
AA, Cii6 c118|Ci20
A118 ci22
1
L104 L1086 ci26 2521 1l2/2) E R132
£ 3 ! e oy
1"*;124 F f/l,, Ci14 R134
c128'F )
. ¢ Parts with asterisk ( )* differs according to models
as follows ;
.
AF COMPLEX ASSEMBLY
A -B560R and
A~BEOR—S A-450R
Parts No. AWZ3487 AWZ3489 A—BEOR and
A-BEOR-S A-450R
Ic101 Upcas70C MB220P
Parts No. AWZ3487 AWZ3489
Q101-Q104 25K369 VACANT
Q10s, Q106 25C2468 VACANT R101, R102 ROR1/6PU101J VACANT
R105, R106 RD1/8PM472J RD1/8PM332J
D101, D102 RD7,6ESB2 VACANT R107, R108 RDR1/6PU563J RD1/8PMBE64J TONE ASSEMBLY
0103 155262 VACANT R109-R112 RD1/8PM222J VACANT
D217-0220 RD 15ESB RDB.2ESB1 R113, R114 RD1/8PM331J VACANT A—550R and
0307 RD22ESB RD16ESB A—B5OR_.S A -450R
R116, R118 RD1/8PM163J VACANT
s101 ASG1012 VACANT R117, R118 VACANT RO1/8PM105J
R119, R120 RDR1/4PMERBS VACANT Parts No. AWZ3451 Awz34s2
RY301, RY302 ASH1037 ASR1038 R123, R124 RD1/8PM820J VACANT
R127, R128 VACANT RD1/8PM162J 601, asoz 2sk246 VACANT
L101, L102 ATH1010 VACANT
L103-L106 VACANT LAU221K R131, R132 RD1/8PM390J RD1/8PM560J ggg; 0606 A‘ZL;;)SZE x:g::;
L1107, L108 LAU3R3K VACANT R133, R134 RDR1/6PU391J | ROR1/6PU4T1J :
R135, R136 RD1/8PM331J VACANT
cio1, ¢102 CFTXA103J50 VACANT R139, R140 RD1/8PMB21J VACANT S601 ASG1019 VACANT
, g:gg g:gg g’fgf'éi;;z:g CC\‘;}S\‘&?&‘_’S° Ri41, R142 VACANT ROR1/6PUGG3J €603, C604 CFTXA823J50 VACANT
107, c108 CEXA101M25 | CEAS101M10 RI51, R152 RD1/8PM474J VACANT Ceas. ce3s popitetad vl
C113,C114 CEANP220M10 | CEAS4R7MBO R163, R154 RD1/8PM563J VACANT Coa7. Coas ccostezo0te | cc o
R155, R158 RD1/8PM335J VACANT . C DSL390J80
c117,c118 CEXA221M26 CEAS221M25 R215, R216 ROR1/4PM821J | RDR1/4PM102J
ooz | movmwa | roysuzze
€125, C126 VACANT CCCSL101J60 R229-R232 RD1/4PM392J RD1/4PM332J RE47. R4S RD1/8PM 105, VAGANT
C127. C128 CCCSL101J50 CCDSL221J50 !
€135, C136 CEAS470M10 VACANT R235, R236,
R253, R264 RD1/8PM162J RD1/8PM122J
€137, c138 CCCSL151J50 VACANT R287, R268 RD1/4PMF4R7J | RFA1/4PS4R7J
C139, C140 CCCSL330J50 CCDSL330J50 R293, R294 AD1/8PM681J RD1/8PM821J HEADPHONE ASSEMBLY
C139, C140 CCCSL330J50 CCDSL330J50 R310 RD1/8PM473J RD1/8PM823J
s C244 CKDYX 104M25 CQMA224K50 R312. R317, A-550R and A—450R
€506 ACH1078 ACH1190 R321 RD1/4PM221J RD1/4PM181J A-550R-S
c507 CQMA103K250 VACANT R329 RD1/8PM223J RD1/8PM273J Parts No. Non supply Non supply
C726 CCDSL221J50 CCCSL221J50 R733 RD1/8PM106J VACANT
c726 CKCYF103250 VACANT R734 RD1/8PM475J VACANT RBO3 RS1LMF681J RSTLMF561J

11



-550R. A-450R

3. P.C.BOARDS CONNECTION DIAGRAM

NOTE

1. This P.C.B connection diagram is viewed from the parts mounted side.

2. The parts which have been mounted on the board can be replaced with those shown

with the corresponding wiring symbols listed in the following Table.

P.C.B. pattern diagram indication Corresponding part symbol Part Name
Q504 ——@——
EO O O or Transistor
EO @ o) € Q091
—Q215 — Radiator type
O O O or transistor
[0 o Oolo 9
D203 — D203
@—— o o—j€¢—o Diode
R237
—R237 —
o o Resistor
/513 \ +
Capacitor
(o]
@\ / O_H—o (Polarity)
g Cc518 g ' l Capacitor

(Non-polarity)

Others
P.C.B. pattern diagram indication Part Name
IC IC
S Switch
RY Relay
L Coil
F Filter

Variable resistor or

VR Semi-fixed resistor

3. The capactor terminal marked with (o) (doubile circles) shows negatine termianl.
4. The diode terminal marked with (©) (double circles) shows cathode side.
5. The transistor terminal to which E is affixed shows the emitter.

12
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A-550R. A-450R
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A-550R. A-450

4. PCB’s PARTS LIST

NOTES:

e Puart without part number cannot be supplied.

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

® 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.

®  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 shown by J = 5%,

and K = 10%).

56082 56 X 10! 561 RDI/SPMEB & J

47k 47 X 10° 473 RDIM4PSE J
0.50 1) OO RN2HD BE K
109 OI0. oo, e RSIPO@D @ K
Ex. 2  When there are 3 effective digits (such as in high precision metal film resistors).
5.62k2 562X 10" 5620 oo, RN1/4SR mF
Mark No. Description Parts No. Mark No. Description Parts No.
POWER SW ASSEMBLY CONTROIL ASSEMBLY (AWZ2496)
SEMICONDUCTOR SEMICONDUCTOR
D956 DIODE 155252 1C901 SYSTEM CONTROL  PD5165A
#—COM
RELAY & SWITCH : 1C902—-904 MECHANISM DRIVER - TA7291S
(o ’
A RY951 RELAY ASR1036 1C905 REGULATOR IC NJM78M56FAS
A S501 PUSH SWITCH ASG1035 1C907 IC PROTECTOR 1CP—N38
TORANSFORMER Q501 TRANSISTOR 25C3298
A T951 POWER ATT1015 Q502 TRANSISTOR 2SA1306
TRANSFORMER Q901 TRANSISTOR DTC143ES
Q902—904  TRANSISTOR DTC124ES
CAPACITOR ‘ Q907 TRANSISTOR 25A1048
A C954 CKA (0.01/AC400V) ACG1002 Q908 TRANSISTOR 25C2458
Q909 TRANSISTOR DTC143ES
RESISTOR Q910912  TRANSISTOR 25C2458
R957 CARBON FILM RD1/2PM270] Q913 TRANSISTOR DTC124ES
RESISTOR Q914—919  TRANSISTOR 25C2458
OTHERS Q920 TRANSISTOR DTCI124ES
921, 922 TRANSISTOR DTC143ES
CN15 CONNECTOR (3P) KPE3 8923 TRANSISTOR 2SD1913
CN16 CONNECTOR (7P) KPE7 ‘
CN17 CONNECTOR (4P) KPE4 D5
CN20 CONNECTOR (3P) KPE3 D53§' 283 %?3’5% pIODE ?P’;ZBESM
D901—-914  DIODE " 1S8S252
D915 ZENER DIODE RDG6.2ESB
D916-918  DIODE
LED ASSEMBLY 185252
SEMICONDUCTORS ’ D919-926 DIODE 55566
- D927-937  DIODE 155252
D942 DIODE 188252
SWITCH D943 ZENER DIODE RD6.2ESB
$902 SWITCH ASG1038
D944, 949 DIODE 155252
CoIL
1901 AXIAL INDUCTOR LAU220K

21



-550R. A-450R

Mark No. Description Parts No. Mark No. Description Parts No..
CAPACITORS " ROTARY FUNC. ASSEMBLY
C501, 502 ELECTR.CAPACITOR CEAS100M50 SWITCH
C503, 504 ELECTR.CAPACITOR CEAS470M50 901 SWITCH ASD1016
C508 ELECTR.CAPACITOR CEAS470M50
C509 ELECTR.CAPACITOR = CEAS220M50 CAPACITOR
€901 ELECTR.CAPACITOR CEAS470M16 AP
C981 CERAMIC CAPACITOR CKDYF103Z50
C902 CERAMIC CAPACITOR CKCYF103Z50
C903 ELECTR.CAPACITOR CEAS470M16 RESISTORS
C904 CEA (47000/5.5V) ACH1037 All resist
C905 ELECTR.CAPACITOR CEAS2R2ZM50 resistors RD1/8PMLILILY
C906—-920  CERAMIC CAPACITOR CKMYB271K50 OTHERS
921 ELECTR.CAPACITOR CEAS100M50 X901 CERAMIC RESONATOR ASS1018
co22 ELECTR.CAPACITOR CEAS101M25
923925 ELECTR.CAPACITOR CEAS470M25 CN14 CONNECTOR (15P) KPE15
C926 ELECTROLYTIC CEAS471M25
‘ CAPACIT
c927 ELECTR.CAPACITOR CEAS470M10
EYE ASSEMBLY -
C928 ELECTROLYTIC CEAS471M25 OTHERS
CAPACIT
C929 ELECTR.CAPACITOR CEASORIMS50 REMOTE RECEIVER  AXX1010
€930 CERAMIC CAPACITOR CCCSL101J50 UNIT
C931 ELECTR.CAPACITOR CEANP4R7MS35 :
€932, 933 CERAMIC CAPACITOR CCCSL101J50
€934 ELECTR.CAPACITOR CEAS4R7MS50 SHIELD ASSEMBLY
C935 ELECTR.CAPACITOR CEAS470M25 No parts ak lied with th
€936 ELECTR.CAPACITOR  CEAS100M50 o parts ake supplied wit] e SHIELD assembly.
RESISTORS
R501, 502 METAL OXIDE RS1PMF121] HEAD PHONE ASSEMBLY
RESISTOR SWICH
R503, 504 METAL OXIDE RSI1LMF121] . _
RESISTOR S801 PUSH: SWITCH SUL5L2B2S
R505; 506 METAL OXIDE RS1PMF121}
RESISTOR CAPACITORS
A R507,508  CARBON FILM RD1/4PMF010] C801,802  CERAMIC CAPACITOR CKCYB392K50
RESISTOR ’ £
A R509, 510 METAL OXIDE RS1LMF562] \
RESISTOR RESISTORS
A R801, 802 METAL OXIDE RS1PMF331]
R517—-520  METAL OXIDE RSIPMF101] RESISTOR
RESISTOR A R803 METAL OXIDE RS1LMF681]
R909 RESISTOR ARRAY RABT104) RESISTOR
(LOOK)
R910 RESISTOR ARRAY RA4T104] OTHERS
(10K) JACK AKN1002
Ro11 SESSTOR ARRAY  RA6T104] CN6 CONNECTOR (3P) KPE3
A R923 FUSIBLE RESISTOR  RFA1/4PS4R7]
R924 CARBON FILM RD1/4PM102]
RESISTOR ® AF COMPLEX ASSEMBLY (AWZ3487)
RO35 CARBON FILM RD1/4PM222] (FOR A—-550R AND A —~550R—S)
RESISTOR
R960 CARBON FILM RD1/4PM472] SEMICONDUCTORS
RESISTOR IC101 IC UPC4570C
Other resistors RD1/4PMICICT .
Q101—-104  N—FET 25K369 -
OTHERS Q105, 106 TRANSISTOR 25C2458
JACK AKN1006 Q203—208  TRANSISTOR 2541048
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A-550R. A-450R

Parts No. .

Mark No. Description Parts No.
Q211, 212 TRANSISTOR 25C1845
Q215218 TRANSISTOR 2SA1048
Q219, 220 TRANSISTOR 25C2705
Q221, 222 TRANSISTOR 25C3298
Q223, 224 TRANSISTOR 25A1306
Q225, 226 TRANSISTOR 25C2603
Q227, 228 TRANSISTOR 28C1845
Q229, 230 TRANSISTOR 2SA992
Q231, 232 TRANSISTOR 28A1145
Q233, 234 TRANSISTOR 25A992
Q237 TRANSISTOR 25C1845
Q238 TRANSISTOR 25A992
Q291 —294 TRANSISTOR 25A992
Q301, 302 TRANSISTOR 25C1845
Q303, 304 TRANSISTOR 25C2458
Q305 TRANSISTOR 25A1048
Q306 TRANSISTOR 25C1815
Q307 TRANSISTOR 25C2458
D101, 102 ZENER DIODE RD7.5ESB2
D103 DIODE 155252
D201, 202 ZENER DIODE RD2.7ESB1
D209-216 DIODE 155252
D217-220 ZENER DIODE RD15ESB
D301—-306 DIODE 155252
D307 ZENER DIODE RD22ESB
D507 DIODE D5SB20F
RELAIES & SWITCHES
RY301, 302 RELAY ASR1037
RY303 RELAY ASR1038
S101 PUSH SWITCH ASG1012
S§701 SWITCH ASD1017
S702 SWITCH ASU1002
5703 PUSH SWITCH SULL6S
COILS
L101, 102 COIL ATH1010
1107, 108 AXIAL INDUCTOR LAU3R3K
L1401, 402 COIL ATH1009
CAPACITORS
C101, 102 AUDIO FILM CFTXA103]50
CAPACITOR

C103, 104 CERAMIC CAPACITOR CCCSL271J50

C105, 106 CERAMIC CAPACITOR CKCYB472K50

C107, 108 ELECTROLYTIC CEXA101M25
CAPACIT

C109, 110 AUDIO FILM CFTXA683]50
CAPACITOR

C111, 112 AUDIO FILM CFTXA183]50
CAPACITOR

C113, 114 ELECTR.CAPACITOR CEANP220M10

Mark No. Description

Cl115, 116 MYLOR FILM CQMA392K50
CAPACITOR

C117, 118 ELECTROLYTIC CEXA221M25
CAPACIT

C119, 120 CERAMIC CAPACITOR CKCYF103Z50

C121, 122 MYLOR FILM CQMA122]50
CAPACITOR

C127, 128 CERAMIC CAPACITOR CCCSL101J50

C129 CERAMIC CAPACITOR CKPYX103N25

C135, 136 ELECTR,CAPACITOR CEAS470M10

C137, 138 CERAMIC CAPACITOR CCCSLi51J50

C139, 140 CERAMIC CAPACITOR CCCSL330J50

Ci41 CERAMIC CAPACITOR CKCYF103Z50

C201, 202 ELECTROLYTIC CEEA2R2M50
CAPACIT

C203,204 CERAMIC CAPACITOR CCCSL101K500

C205, 206 CERAMIC CAPACITOR CCCSL101J50

C207, 208 CERAMIC CAPACITOR CCCSL470750

C209, 210 CERAMIC CAPACITOR CCCSL181]J50

C211, 212 ELECTROLYTIC CEEA221M16
CAPACIT

C213-216 CERAMIC CAPACITOR CCCSL120K500

C217, 218 ELECTR.CAPACITOR CEAS101M10

C219-222 ELECTR.CAPACITOR CEAS3R3M100

C225, 226 ELECTR.CAPACITOR CEAS331M10

C227-230 CERAMIC CAPACITOR CCCSL330K500

C231, 232 CERAMIC CAPACITOR CKCYB122K50

C233-236 ELECTR.CAPACITOR CEAS100M50

C237, 238 ELECTR.CAPACITOR CEASI01M50

C239—-242 POLYESTER CQMXA472]100
CAPACITOR

C244 CERAMIC CAPACITOR. CKDYX104M25

C245, 246 CERAMIC CAPACITOR CKCYB331K50

C247. 248 AUDIO FILM CFTXA103]50
CAPACITOR

C251—-254 CERAMIC CAPACITOR CCCSL680K500

C255 CERAMIC CAPACITOR CCCSL680J50

C256 CERAMIC CAPACITOR CCDSL470750

301,302 ELECTR.CAPACITOR CEANP2R2M50

C303 ELECTROLYTIC CEAS471M6
CAPACIT

C304 CERAMIC CAPACITOR CKCYF103Z50

C305 ELECTR.CAPACITOR CEAS101M25

C306—308 ELECTR.CAPACITOR CEASR47M50

C401-404 AUDIO FILM CFTXA104]50
CAPACITOR

C505 ELECTROLYTIC ACHI1196
CAPACIT

C506 ELECTROLYTIC ACH1078
CAPACIT

C507 MYLOR FILM CQMA103K250
CAPACITOR

C703—-708 CERAMIC CAPACITOR CCCSL271J50

C711, 712 CERAMIC CAPACITOR CCCSL271]50

C715, 716 CERAMIC CAPACITOR CCCSL271J50

C719, 720 CERAMIC CAPACITOR CCCSL271J50
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Mark No. Description Parts No.
C725 CERAMIC CAPACITOR CCDSL221J50
-C726 CERAMIC CAPACITOR CKCYF103Z50
C727,728 CERAMIC CAPACITOR CCCSL221J50
C731 CERAMIC CAPACITOR ‘CKCYF103Z50
C851, 852 CERAMIC CAPACITOR CKDYF103Z50

RESISTORS
VR201, 202 VR ACP1045
VR701 VARIABLE RESISTOR ACX1060
R101, 102 CARBON FILM RDR1/6PU101J
RESISTOR
R107, 108 CARBON FILM RDR1/6PU563)
RESISTOR
R119, 120 CARBON FILM RDR1/4PM6R8J
RESISTOR
R121, 122 CARBON FILM - RDR1/4PM820J
RESISTOR
R133, 134 CARBON FILM RDR1/6PU391J
RESISTOR
R143, 144 CARBON FILM RD1/4PM560]
RESISTOR
R201, 202 CARBON FILM RDR1/4PM221]
RESISTOR
R203, 204 CARBON FILM RDR1/4PM104]
RESISTOR
R205, 206 CARBON FILM RD1/4PM152]
RESISTER
R207, 208 CARBON FILM RD1/4PM103]
RESISTOR
R209, 210 CARBON FILM RD1/4PM561]
RESISTOR
R211, 212 CARBON FILM RD1/4PM562]
RESISTOR
R213, 214 CARBON FILM RD1/4PM562]
RESISTOR
R215, 216 CARBON FILM RDR1/4PM3B21J
RESISTOR
R217, 218 CARBON FILM RDR1/4PM124]
RESISTOR
R219, 220 CARBON FILM “RD1/4PM473]
RESISTOR
R221, 222 CARBON FILM RD1/4PM101J
RESISTOR
R223-226 CARBON FILM RD1/4PM392]
RESISTOR
R227, 228 CARBON FILM RD1/4PM561]
RESISTOR
R229-232 CARBON FILM RD1/4PM392]
RESISTOR
R233, 234 CARBON FILM RD1/4PM101]
RESISTOR
R237, 238 CARBON FILM RDR1/4PM224]
RESISTOR
A R239-242 FUSIBLE RESISTOR RFA1/4PS101]
A R243, 244 CARBON FILM RD1/4PMF561]
RESISTOR
A R245-248 FUSIBLE RESISTOR = RFA1/4PS101]
R249, 250 CARBON FILM RD1/4PM122]
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RESISTOR

Mark No. Description Parts No.
R251, 252 CARBON FILM RD1/4PM103]
RESISTOR o
R255, 256 CARBON FILM RD1/4PM561]
RESISTOR
A R257-260 FUSIBLE RESISTOR RFA1/4PS101]
A R261-—-264 FUSIBLE RESISTOR RFA1/4PS470)
A R265-268 FUSIBLE RESISTOR REA1/4PS4R7]
A R269, 270 RESISTOR (0.33, 5W) ACN1063
R275, 276 CARBON FILM RD1/4PM472]
RESISTOR
R277, 278 CARBON FILM RD1/4PM222]
RESISTOR
A R281-—-284 FUSIBLE RESISTOR RFA1/4PS331]
A R285, 286 FUSIBLE RESISTOR RFA1/4PS101]
A R287, 288 CARBON FILM RD1/4PMF4R7]
RESISTOR )
A R289, 290 FUSIBLE RESISTOR RFA1/4PS101]
A R301, 302 CARBON FILM RD1/4PMF222]
RESISTOR
A R308 CARBON FILM RD1/4PMF101J
RESISTOR
R311 CARBON FILM RD1/4PM101]
RESISTOR
R312 CARBON FILM RD1/4PM221)
RESISTOR .
R313-315 CARBON FILM RD1/4PM181]
RESISTOR
R317 CARBON FILM RD1/4PM221]
RESISTOR
R318-—320 CARBON FILM RD1/4PM181]
RESISTOR
R321 CARBON FILM RD1/4PM221]
RESISTOR
R322—324 CARBON FILM RD1/4PM181J
RESISTOR
R325—327 CARBON FILM RD1/4PM221]
RESISTOR
A R330 CARBON FILM RD1/4PMF010J
RESISTOR
A R401, 402 CARBON FILM RD1/4PMFL101]
RESISTOR
A R403, 404 METAL OXIDE RS1LMF331J
RESISTOR
A R407, 408 CARBON FILM RD1/4PMFL100J
RESISTOR
R731, 732 CARBON FILM RD1/4PM103]
RESISTOR
Other resistors RDV/8PMI_O]
OTHERS
PIN JACK (4P) AKB1007
PIN JACK (6P) AKB1008
PIN JACK (6P) AKB1024

SPEAKER TERMINAL AKE1011

8P



Mark No. Description Parts No.
CN10 CONNECTOR (4P) KPE4
CN12 CONNECTOR (4P) KPE4
CN13 CONNECTOR (10P) KPE10
CN19 CONNECTOR (6P) KPE6
CN4 CONNECTOR (15P) KPE15
CN8 CONNECTOR (7P) KPE7
CN9 JUMPER CONNECTOR KPC8

@® AF COMPLEX ASSEMBLY (AWZ3489)
(FOR A—450R)
SEMICONDUCTORS

IC101

Q203 —208
Q211, 212
Q215—218
Q219, 220
Q221, 222

Q223, 224
Q225, 226
Q227, 228
Q229, 230
Q231, 232

Q233, 234
Q237
Q238
Q291—294
Q301, 302

Q303, 304
Q305
Q306
Q307

D201, 202
D209—-216
D217-220
D301—-306
D307

D507

OP—AMP-IC

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

ZENER DIODE
DIODE
ZENER DIODE
DIODE
ZENER DIODE

DIODE

SWITCHES & RELAIES

RY301-303

5701

5702

S703
COILS

L103—106

1401, 402
CAPACITORS

C103, 104
C107, 108
C109, 110

C111, 112

RELAY

SWITCH
SWITCH
PUSH SWITCH

AXIAL INDUCTOR
COIL

CERAMIC CAPACITOR
ELECTR.CAPACITOR
AUDIO FILM
CAPACITOR

AUDIO FILM
CAPACITOR

M5220P

25A1048
2SC1845
25A1048
25C2705
25C3298

25A1306
25C2603
25C1845
25A992

25A1145

25A992
25C1845
25A992
25A992
25C1845

25C2458
25A1048
25C1815
25C2458

RD2.7ESB1
155252
RD8.2ESB1
155252
RD15ESB

D5SB20F

ASR1038

ASD1017
ASU1002

- SULL6S

LAU221K
ATH1009

CCCSL330]50
CEAS101M10
CFTXA683]50

CFTXA183]50

A-550R.

A-450R

Mark - No. Description Parts No.
Cl113, 114 ELECTR.CAPACITOR CEAS4R7M50
C115, 116 MYLOR FILM CQMA392K50

CAPACITOR '
C117, 118 ELECTR.CAPACITOR CEAS221M25
Cl119, 120 CERAMIC CAPACITOR CKCYF103Z50
Ci21, 122 MYLOR FILM CQMA122]50
CAPACITOR
C123, 124 ELECTR.CAPACITOR CEAS100M50
C125, 126 CERAMIC CAPACITOR CCCSL101J50
C127, 128 CERAMIC CAPACITOR CCDSL221J50
C129 CERAMIC CAPACITOR CKPYX103N25
C139, 140 CERAMIC CAPACITOR CCDSL330]50
C141 CERAMIC CAPACITOR CKCYF103Z50
€201, 202 ELECTROLYTIC CEEA2R2M50
CAPACIT
€203, 204 CERAMIC CAPACITOR CCCSL101K500
C205, 206 CERAMIC CAPACITOR CCCSL101J50
C207, 208 CERAMIC CAPACITOR CCCSL470]50
C209, 210 CERAMIC CAPACITOR CCCSL181J50
C211, 212 ELECTROLYTIC CEEA221M16
CAPACIT
C213-216 CERAMIC CAPACITOR CCCSL120K500
C217, 218 ELECTR.CAPACITOR CEAS101M10
C219—222 ELECTR.CAPACITOR CEAS3R3M100
C225, 226 ELECTR.CAPACITOR CEAS331M10
C227-230 CERAMIC CAPACITOR CCCSL330K500
C231, 232 CERAMIC CAPACITOR CKCYB122K50
C233—236 ELECTR.CAPACITOR CEAS100M50
C237, 238 ELECTR.CAPACITOR CEAS101M50
C239—-242 POLYESTER CQMXA472]100
CAPACITOR
€244 MYLOR FILM CQMA224K50
CAPACITOR
C245, 246 CERAMIC CAPACITOR CKCYB331K50
C247, 248 AUDIO FILM CFTXA103]50
CAPACITOR
C251--254 CERAMIC CAPACITOR CCCSL680KS500
C255 CERAMIC CAPACITOR CCCSL680J50
C256 CERAMIC CAPACITOR CCDSL470J50
C301, 302 ELECTR.CAPACITOR CEANP2R2M50
C303 ELECTROLYTIC CEAS471M6
CAPACIT
C304 CERAMIC CAPACITOR CKCYF103Z50
C305 ELECTR.CAPACITOR CEAS101M25
C306—308 ELECTR.CAPACITOR CEASR47M50
C401—404 AUDIO FILM CFTXA104]50
CAPACITOR
C505 ELECTROLYTIC ACH1189
CAPACIT
C506 ELECTROLYTIC ACH1190
CAPACIT
C703--708 CERAMIC CAPACITOR CCCSL271J50
C711, 712 CERAMIC CAPACITOR CCCSL271]50
C715, 716 CERAMIC CAPACITOR CCCSL271750
C719, 720 CERAMIC CAPACITOR CCCSL271J50
C725 CERAMIC CAPACITOR CCCSL221J50
C727, 728 CERAMIC CAPACITOR CCCSL221J50

25



Mark No. Description Parts No.
C731 CERAMIC CAPACITOR CKCYF103Z50
C851, 852 CERAMIC CAPACITOR CKDYF103Z50

RESISTORS
VR201, 202 VR ACP1045
VR701 VARIABLE RESISTOR ACX1060
R121, 122 CARBON FILM RDR1/4PM820J

RESISTOR
R133, 134 CARBON FILM . RDR1/6PU471J
RESISTOR
R141, 142 CARBON FILM RDR1/6PU563]
RESISTOR
R143, 144 CARBON FILM RD1/4PM560]
RESISTOR
R201, 202 CARBON FILM RDR1/4PM221]
RESISTOR
R203, 204 CARBON FILM RDR1/4PM104J
RESISTOR
R205, 206 CARBON FILM RD1/4PM152]
RESISTER
R207, 208 CARBON FILM RD1/4PM103]
RESISTOR
R209, 210 CARBON FILM RD1/4PM561]
RESISTOR
R211-214 CARBON FILM RD1/4PM562]
RESISTOR
R215, 216 CARBON FILM RDR1/4PM102]
RESISTOR
R217, 218 CARBON FILM RDR1/4PM124]
RESISTOR
R219, 220 CARBON FILM RD1/4PMA473]
- RESISTOR
R221, 222 CARBON FILM RD1/4PM101]
RESISTOR
R223, 224 CARBON FILM RD1/4PM332]
RESISTOR
R225, 226 CARBON FILM RD1/4PM332]
RESISTOR
R227, 228 CARBON FILM RD1/4PM561]
RESISTOR
R229-—-232 CARBON FILM RD1/4PM332]
‘RESISTOR
R233, 234 CARBON FILM RD1/4PM101J
RESISTOR .
R237, 238 CARBON FILM RDR1/4PM224]
RESISTOR
A R239-242 FUSIBLE RESISTOR RFA1/4PS101)
A R243, 244 | CARBON FILM RD1/4PMF561]
RESISTOR

A R245-248 FUSIBLE RESISTOR RFA1/4PS101]

R249, 250 CARBON FILM RD1/4PM122]
RESISTOR

R251, 252 CARBON FILM RD1/4PM103J
RESISTOR

R255, 256 CARBON FILM RD1/4PM561]
RESISTOR

A R257-260 FUSIBLE RESISTOR RFA1/4PS101]

A - R261-264 FUSIBLE RESISTOR  RFA1/4PS470]
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Mark No. Description Parts No.
A R265-—268 FUSIBLE RESISTOR RFA1/4PS4RT)
A R269, 270 RESISTOR (0.33, 5W) ACN1063
R275, 276 CARBON FILM RD1/4PM472]
: RESISTOR
R277, 278 CARBON FILM RD1/4PM222]
RESISTOR
A R281-—-284 FUSIBLE RESISTOR  RFA1/4PS331]
A R285, 286 FUSIBLE RESISTOR RFA1/4PS101]
A R287, 288 - FUSIBLE RESISTOR RFA1/4PS4R7]
A R289, 290 FUSIBLE RESISTOR RFA1/4PS101)
A R301, 302 CARBON FILM RD1/4APMF222]
RESISTOR
A R308 CARBON FILM RD1/4PMF101]
RESISTOR
R311 CARBON FILM RD1/4PM101]
RESISTOR
R312—315 CARBON FILM RD1/4PM181]
RESISTOR
R317-324 CARBON FILM RD1/4PM181]
RESISTOR
R325-327 CARBON FILM RD1/4PM221J
RESISTOR :
A R330 CARBON FILM RD1/4PMF010]
RESISTOR
A R401, 402 CARBON FILM RD1/4PMFL101]
RESISTOR
A R403, 404 METAL OXIDE RS1LMF331J
RESISTOR
A R407, 408 CARBON FILM RDV/4PMFL100]
RESISTOR
R731, 732 CARBON FILM RD1/4PM103]
RESISTOR
Other resistors RD1/8PMICICIT
OTHERS
PIN JACK (4P) AKB1007
PIN JACK (6P) AKB1008
PIN JACK (6P) AKB1024
SPEAKER TERMINAL AKE1011
8-P
- CN10, 12 CONNECTOR (4P) - KPE4
CN13 CONNECTOR (10P) KPE10
CN19 CONNECTOR (6P) KPES6
CN4 CONNECTOR (15P) KPE15
CN8 CONNECTOR (7P) KPE7
CN9 JUMPER CONNECTOR KPC8
@® TONE ASSEMBLY (AWZ3491)
{FOR A—-550R AND A-550R-S)
SEMICONDUCTORS
IC601, 602 OP—-AMP IC RC4558DXP
Q601, 602 N—-FET 25K246
Q851, 852 TRANSISTOR DTCI43ES

O



) Mark No. Description Parts No.
D601, 602 LED (RED) AEL1065
D603 LED AEL1084
D605, 606 DIODE 155252
D607 LED (RED) AEL1065
SWITCHES
5601, 602 PUSH SWITCH ASG1019
5604 SWITCH ASG1029
CAPACITORS
C601, 602 ELECTR.CAPACITOR CEASC10M50
C603, 604 AUDIO FILM CFTXAB823J50
CAPACITOR
C605, 606 ELECTR.CAPACITOR CEAS2R2M50
C607, 608 CERAMIC CAPACITOR CKDYX153M25
C609, 610 CERAMIC CAPACITOR CKDYX823M25
Co611, 612 CERAMIC CAPACITOR CKCYB332K50
C613, 614 CERAMIC CAPACITOR CKDYX183M25
C615, 616 ELECTR.CAPACITOR CEAS2RZM50
C617, 618 ELECTR.CAPACITOR CEAS100M25
C619, 620 CERAMIC CAPACITOR CCDSL390J50
C625, 626 CERAMIC CAPACITOR CKDYX104M25
C627, 628 CERAMIC CAPACITOR CKDYX823M25
C629, 630 ELECTR.CAPACITOR CEAS470M25
C631, 632 ELECTR.CAPACITOR CEAS221M25
€635, 636 CERAMIC CAPACITOR CCDSL150]50
C641, 642 CERAMIC CAPACITOR CCCSL470]50
C643 CERAMIC CAPACITOR CKCYF103Z50
C645, 646 CERAMIC CAPACITOR CKCYBI102K50
C647, 648 CERAMIC CAPACITOR CCCSL820j50
RESISTORS
VR603, 604 © VARIABLE ACTI1045
(100K—20AX2)
R651, 652 CARBON FILM RD1/4PM101J
T RESISTOR
i R857 CARBON FILM RD1/4PM331]
RESISTOR
Other resistors RD1/8PM[JC
@® TONE ASSEMBLY (AWZ3492)
(FOR A - 450R)
SEMICONDUCTORS
1C601, 602 OP—-AMP IC RC4558DXP
Q851, 852 TRANSISTOR DTCI143ES
D602 LED (RED) AEL1065
D603 LED AEL1084
D607 LED (RED) AEL1065
SWITCHES
s S602 PUSH SWITCH ASG1019
o $604 SWITCH ASG1029

A-550R.

A-450R

Mark No. Description Parts No.
CAPACITORS
C601, 602 ELECTR.CAPACITOR CEAS010M50
C605, 606 ELECTR.CAPACITOR CEAS2RZM50
C607, 608 CERAMIC CAPACITOR CKDYX153M25
C609, 610 CERAMIC CAPACITOR CKDYX823M25
C611, 612 CERAMIC CAPACITOR CKCYB332K50
C613, 614 CERAMIC CAPACITOR CKDYXI183M25
C615, 616 ELECTR.CAPACITOR CEAS2R2M50
C617, 618 ELECTR.CAPACITOR CEAS100M25
€619, 620 CERAMIC CAPACITOR CCDSL390J50
C625, 626 CERAMIC CAPACITOR CEDYX104M25
€627, 628 CERAMIC CAPACITOR CKDYX823M25
C629, 630 ELECTR.CAPACITOR CEAS470M25
C631, 632 ELECTR.CAPACITOR CEAS221M25
C641, 642 CERAMIC CAPACITOR CCCSL470J50
C645, 646 CERAMIC CAPACITOR CKCYB102K50
C647, 648 CERAMIC CAPACITOR CCDSL390J50
RESISTORS
VR603, 604  VARIABLE ACT1045
(100K —20AX2)
RG51, 652 CARBON FILM RD1/4PM101]
RESISTOR
R857 CARBON FILM RD1/4PM331]
RESISTOR
Other resistors RD/BPMOIIY
FUSE ASSEMBLY
CAPACITOR
C953 CKA (0.01/AC400V) ACG1002
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-550R. A-450R

5. ADJUSTMENTS
IDLE CURRENT ADJUSTMENT

1. Connect measuring instrument as Fig. 5—1.
2. Set the VOLUME CONTROL to minimum.

3. Set the POWER switch to ON.
4

. Adjust VR201 (VR202) so that the voltage between TP1 (TP3) and TP2 (TP4) becomes 20mV £ 3mV.

NOTE)

After turning on the power, wait at least 5 minutes before
adjustment.

DC DC
Voltmeter | | Voltmeter

VR201
@sz =
L4

R269
TP1

)

Front

[

Heat Sink

———

P4

R270
TP3

I3

L/

VR202
AF COMPLEX assembly

Fig. 5—1 Adjustment Method

2
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A-550R. A-450R

5. REGLAGE
REGLAGE DU COURANT DEWATTE

1. Brancher les fils comme indiqué dans la fig. 5—1.

2. Aprés la mise sous tension, le moteur dure 5 minutes et n'introduire charge. '

3. VR 201 sera réglé dans le canal gauche de maniére que les deux tensions de bornes de R269 atieignent
20 mV (3 mV).

4. VR 202 sera réglé dans le canal droit de maniére que les deux tensions de bornes atteignent
20 mV (x3 mV).

Volimeétre | | Voltmétre

DC DC
VR201
@ N N Avant
TP2 é
il HIP g —
o 2
28
———m 3 =
o e
TP4 [
R270 )
TP3 |of

/

VR202
Ensemble AF COMPLEX

Fig. 5—1 Schéma du réglage
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A-550R. A-450R

5. AJUSTE
AJUSTE DE LA CORRIENTE DEVATIADA

1. Conecte el cable como lo ilustra la Fig. 5—1.

2. El motor funciona por 5 mintos después de encender la unidad, sin introduzca.

3. El VR201 del canal izquierdo debe ajustarse de modo que la tensién entre ambos bornes de R269 llegue a
20 mV (x3 mV).

4. E| VR202 del canal derecho debe ajustarse de modo gue la tensidn entre ambos bornes llegue a
20 mV (+3 mV).

Voltimetro| | Voltimetro
de C.D. de C.D.

VR201 '

@ | _8 \ Frente
TP2 £
R269 e 2
TP1 |of S
8
 evmme————— | B
. a
TP4 [o
R270°
TP3 |o
2 L/

VR202
Conjunto AF COMPLEX

Fig. 5—1 Diagrama de ajuste
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6. PANEL FACILITIES

A-550R. A-450 R

1 The illustration shows model A-550R.
Model A-450R is not equipped with € and (3.
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FRONT PANEL

(1) MAIN POWER switch/indicator
Press to set the unit to the power STANDBY or ON condition.
Press again to set to OFF.

(@ STANDBY/ON button
STANDBY indicator

To use the amplifier, press the MAIN POWER switch ON, then -

press the STANDBY/ON button so that the STANDBY indica-
tor goes off. When the STANDBY indicator lights, the unit is
in STANDBY.
When set to the STANDBY position, the main power flow is cut
and the unit is no longer fully operational. A minute flow of power
feeds the unit to maintain operation readiness.
NOTE:
When not using the unit for extended periods of time, set the
MAIN POWER switch to OFF.

(® REC SELECTOR switch
When this switch is set to a position ¢ther than SOURCE or OFF,
the equipment selected by REC SELECTOR switch can be record-
ed from, irrespective of the settings of INPUT SELECTOR switch
and DIRECT button.
TUNER: To record from the equipment connected to TUNER

terminais.

CcD: To record from the equipment connected to CD ter-
minals.

OFF: In this position, nothing from REC terminals’ of

DAT/TAPE 1 and TAPE 2 is output. Set to this posi-
tion when not recording; the cassette deck will be
disconnected, improving sound quality.

SOURCE: To record from the equipment selected by INPUT
SELECTOR switch.

TAPE 1 P 2:
To record (copy) from the cassette deck of
DAT/TAPE 1 terminals, to the cassette deck of TAPE
2 terminals.

TAPE 2 »1:
To record {copy) from the cassette deck of TAPE 2
terminals, to the cassette deck of DAT/TAPE 1 ter-
minals.

(@ INPUT SELECTOR switch
Use to select the playback source.
LINE: For playback with a component connected to LINE
terminal.

TUNER: For AM or FM broadcast reception with a tuner.

PHONO: For record playback with a turntable.

NOTE:

o With the A-450R, you cari use an MM cartridge or a high-
output MC cartridge (over 1 mV).

* According to the type of cartridge used with the A-550R,
you can select MM or MC with the PHONO SELECTOR
button.

CD: For compact disc playback with a CD player.
DAT/TAPE 1:
For.playback with a cassette deck or digital audio
tape deck connected to DAT/TAPE 1 terminals.
TAPE 2: For playback with a cassette deck connected to
TAPE 2 terminals.
(® VOLUME CONTROL
Use to adjust the volume level.
This volume knob consists of two volume controls. Because you
can adjust L (left) and R {right) channel volume levels indepen-
dently, it also functions as a balance control. =
[Example]
To raise R (right) channel! volume level,
prevent the L knob from turning with one
hand, and turn the R knob with the other //
hand. R

NOTE: =
This unit is equipped with a circuit that attenuates LOUDNESS
and TONE effect as volume is turned up.

31




A-550R. A-450R

(6) PHONO SELECTOR button (A-550R only}

Set in accordance with the type of cartridge used with your

turntable.

MM ({lL): Set to this position when using a moving magnet car-
tridge, or a moving coil cartridge with a high output
of 1 mV or more.

MC {m): Set to this position when using a moving coil car-
tridge.

() PHONES jack
When using headphones, insert the plug into this jack.
SPEAKERS A selector button

Use this button to listen to the speaker systems connected to

SPEAKERS A terminals.

ON (m.): Depressed position: Sound is heard from the speaker
systems.

OFF ( B): Released position: No sound is heard from the speak-
er systems. Set to this position when listening with
headphones.

(9) SPEAKERS B selector button

Use this button to listen to the speaker systems connected to

SPEAKERS B terminals.

ON {=m): Depressed position: Sound is heard from the speaker
systems.

OFF ( I): Released position: No sound is heard from the speak-
er systems. Set to this position when listening with
headphones.

Remote control sensor window

@) BASS tone control

Use to adjust the low-frequency tone. The center position is the

flat {normal) position. When turned to the right, low-frequency

tones are emphasized; when turned to the left, low-frequency

tones are de-emphasized.

NOTE:

® This control does not operate when DIRECT button is in the
on position.

e At volume levels lower than *’4,’" the set tone control ef-
fect is obtained.
At volume levels higher than “4,* the effect becomes in-
creasingly weaker. '

" (D TREBLE tone control

Use to adjust the high-frequency tone. The center position is

the flat (normal) position. When turned to the right, high-

frequency tones are emphasized; when turned to the left, high-

frequency tones are de-emphasized.

NOTE:

e This control does not operate when DIRECT button is in the
on position.

* At volume levels lower than ‘‘4,’’ the set tone control ef-
fect is obtained.
At volume levels higher than “’4,’" the effect becomes in-
creasingly weaker.
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(i) SUBSONIC filter button/indicator (A-550R only)
Use this button when playing records with coarse grooves.
on: The indicator lights: In this position, frequencies of 17 Hz
and below are cut, eliminating super-low-frequency noise
caused by coarse record grooves, and thus helping prevent
sound distortion.
off: The indicator goes off: Leave in this position for normal
playback.
NOTE:
This button does not operate when DIRECT button is in the on
position.
LOUDNESS button/indicator
Use when listening-at low volume leveis.
on: The indicator lights: Boosts low and high frequencies to
give added punch to playback even at low volume levels.
off: The indicator goes off: Should normally be left in this po-
sition.
NOTE:
This button does not operate when DIRECT button is in the on
position.
(® DIRECT button/indicator
Use this button/indicator when you do not wish to pass the out-
put from input terminal equipmerit through the various frequency

adjusting circuits (BASS, TREBLE, SUBSONIC, LOUDNESS) and -

adaptor terminais (ADAPTOR).

on: The indicator lights: The signals input through the input ter-
minals are reproduced without passing through the vari-
ous frequency adjusting circuits. This results in flat, pure
sound which is a more faithful reproduction of the input
source.

off: The indicator goes out: The signal passes through the var-
ious frequency adjusting circuits.

MUTING button/indicator

Use to temporarily cut sound volume.

on: The indicator lights.
The sound is cut off.

off: the indicator goes off.
The sound will return to its previous volume.
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7. SPECIFICATIONS

[A-B50RI

Amplifier Section

Continuous power output (both channels driven at 20 Hz to 20
kHz)* *
T.H.D. 0.009%, 8 Q 60 W + 60 W*
T.H.D. 0.02%, 4 Q 80 W + 80 W*
DIN Continuous power output (both channels driven at 1 kHz)
THD. 1%, 8 Q eoiriiiiiiiiie 70 W + 70 W*
T.H.D. 1%, 4 Q 100 W + 100 W*
Dynamic power output {on EIA dynamic test signal)

B8 UA QU2 Q i 75 W/110 W/150 W
Total harmonic distortion**

20 Hz to 20 kHz, B0 W, 8 @ ..o 0.009%*

20 Hz to 20 kHz, 80 W, 4 Q ..o 0.02%*
@ The above values are applicable when AC 230 V power is

supplied.
Input sensitivity/impedance

PHONO (MM} ... 2.5 mV/50 kQ

PHONO (MC) ..ooiininniinnnns 0.2 mV/100 ©

CD, TUNER, LINE, TAPE ..o 150 mV/40 k@
PHONO overload level

1 kHz, T.H.D. 0.008% (MM/MC} .............. 150 mV/12 mV
Qutput level/impedance

TAPE REC, ADAPTOR QUTPUT ..... ORI 160 mV/2.2 k@
Frequency response

PHONO (MM) ..oociiiiiiiiiiinnns 20 Hz to 20 kHz + 0.3 dB

PHONO {(MC} ...civiiiinnns .... 20 Hz to 20 kHz * 0.5 dB

CD, TUNER, LINE, TAPE ............... 5 Hz to 100 kHz :3dB*
Tone control (volume control set at —30 dB position)

BASS ittt e +8 dB (100 Hz)

TREBLE ittt cinnan e +8 dB (10 kHz)
Loudness contour {volume control set at —30 dB position)

........................ .... +5 dB (100 Hz)/+ 3 dB (10 kHz)

Filter {SUBSONIC) ....covviiiiiiiiiiinenniaene 17 Hz (12 dB/oct.)

Signal-to-Noise ratio (IHF short circuit, A network)
PHONO (MM, 5 mV input/MC, 0.5 mV input)

............................................................... 93 dB/74 dB*
CD, TUNER, LINE, TAPE . ..ciiiiiiiiieiiriiiinneanas 108 dB*
Signal-to-Noise ratio (DIN, continucus power/50 mW)
PHONO (MM} ceeniiiiirincniininriiisrneeeneneanes 74 dB/63 dB*
CD, TUNER, LINE, TAPE ....c.coviivineninniiennnns 88 dB/65 dB*
MUTING et eicrae et er et e e e ens —©

Power Supply/Miscellaneous

Power requirements ........ .... a.c. 220~ 230 Voits, 50/60 Hz

Power CONSUMPLION ..coviviiveieiinininrirneiorrncisneiiiins 550 W
Dimensions. ....cocceeeviiinen. 420 (W) x 352 (D) x 126 (H) mm
Weight (without package) ........oiiiiniii 9.1 kg
Accessories

Remote CONrol UNIT ...viiirrireceicieiinii e ar e 1
Batteries {IEC RO3, AAA) .2
Operating iNSTTUCTIONS ..oivviiiivieri 1
NOTE:

Specifications and design subject to possible modification without
notice, due to improvements.

* Measured with DIRECT button set to on.
** Measured by Audio Spectrum Analyzer.

[A-450R]
Amplifier Section

Continuous power output {(both channels driven at 20 Hz to 20
kHz)* *
THD. 0.01%, 8Q ieriiieiiiiiiiiiiiceeeee 40 W + 40 W*
T.H.D. 0.02%, 4 Q .ooovirin i 50 W + 50 w*
DIN Continuous.power output (both channels driven at 1 kHz)
T.H.D. 1%, 8 Q@ 55 W + 55 W*
TH.D. 1%, 4 Q 75 W + 75 wW*
Dynamic power output (on EIA dynamic test signal)
SUA QU2 Q (i 55 W/90 W/100 W
Total harmonic distortion* *
20 Hz to 20 kHz, 40 W, 8 ©
20 Hz to 20 kHz, 60 W, 4 @ 0.02%*
@ The above values are applicable when AC 230 V power is
supplied.
Input sensitivity/impedance
PHONO (MM) ool 2.5 mV/50 k@
CD, TUNER, LINE, TAPE 150 mV/40 kQ
PHONO overload level

1 kHz, T.H.D. 0.02% (MM) .....ooooiiiinniiiniininnnn. ... 150 mV
Output level/impedance

TAPE REC, ADAPTOR OUTPUT ......cceevnnenee 150 mV/2.2 k&
Frequency response .

PHONO (MM} ...ooooiciiiiiiiinenns 20 Hz to 20 kHz + 0.3 dB

CD, TUNER, LINE, TAPE .............. 5 Hz to 100 kHz :%dB*
Tone control (volume control set at —30 dB position)

BASS it +8 dB (100 Hz)

TREBLE «iviiiiiniiiieciiiii e +8 dB (10 kHz)
Loudness contour {volume control set at — 30 dB position)

.................................... +5 dB {100 Hz)/+ 3 dB {10 kHz)

Signal-to-Noise ratio {IHF short circuit, A network)

PHONQO (MM, 5 mV input) .oooeivineiiiiiiiinincnieceene. 89 dB*

CD, TUNER, LINE, TAPE 108 dB*
Signal-to-Noise ratio {DIN, continuous power/50 mW)

PHONO (MM) oot 73 dB/63 dB*

CD, TUNER, LINE, TAPE .....cccovviniiieiiinnns 87 dB/65 dB*
Power Supply/Miscellaneous
Power requirements ............... a.c. 220~ 230 Volts, 50/60 Hz
POWer CONSUMPLION ..vveviviirenenneiiiiiiii i eiraieiieaas 410 W
Dimensions ......cceeeverinennens 420 (W) x 352 (D} x 126 (H} mm
Weight {without package) .........coccoeiiiiiiiiviiiniiinn, 8.1 kg
Accessories
Remote control LNt ..o 1
Batteries (IEC RO3, AAA) ..o 2
Operating INSIrUCTIONS ..uvuvriierrereeeeniiereriirrcaeecaaaeae s 1
NOTE:

Specifications and design subject to possible modification without
notice, due to improvements.

* Measured with DIRECT button set to on.
** Measured by Audio Spectrum Analyzer.

Published by Pioneer Electronic Corporation.
Copyright © 1991 Pioneer Electronic Corporation.
All rights reserved.
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