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SERVICE MANUAL

TYPE AND VOLTAGE

W-TYPE

UL and CSA type 120V AC

E-TYPE

europe standard (universal) type 100/120'220/240V AC

N-TYPE /
DEMKO and SEMKO type 220240V AC
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SPECIFICATIONS

UNIT NOMINAL LIMIT

Continuous Power Output per channel, 8 ohm loads:

20Hz — 20kHz@ 0.08%THD . . .. .. .. ........... watts, . . ... ... ... ... BO . ... 45

TkHz@0.08%THD. .. ... ... ... ... watts. . .. ... ... ... .. B3 45
TH Distortion, 8 ohm loads, 20Hz —20kHz:

@Continuous Power Qutput . .. ................ S < 0.08

@1 watt Power Qutput. . . . .......... ... ...... b e e e e < 0.04
IM Distortion, 8 ohm foads:

@Continuous Power QUtPUL . . . . oo ottt i e B e e e e < 0.08

@1 wattPower Qutput. . . ... .. .. 2O S R0 T
IHF Power Bandwidth, 8 ohmloads . . . .. ... .......... Hz —kHz. . .......... 5-50.............. 10— 30
Damping Factor, 8 ohm loads, @ 1kHz . . . . . .. .. .. .. .. 60 ... ... . 40
Frequency Response, 8 ohm loads:

PHONO > TAPE QUT (RIAA). .. .. .. ... ... dB@Hz —kHz . .. ... ... ... . ..... < +1@30-15

AUX, TAPEIN> SP.TER. . .. ... . e dB@Hz —kHz . ...... .. ... .. ....... < +2@10-50
Input Sensitivity for 45 watts Power Output, @ 1kHz:

PHONO. . . . mV... .. 22 2.2+2dB

TUNER, AUX, TAPE IN, DIN CONNECTOR. . . .. ......... mV. ... ... 150. . ... ... ... 150+2dB
Maximum Input before Overload Distortion, @1kHz:

PHONO@OA%THD . . . .. . e e e mV.... ... 190. ... 190+ 2dB
Output Level for 2.5mV Input, @ 1kHz:

PHONO > TAPEOUT . . ... . . . e mV. ... . 150, .. ... ... 150+ 2dB

PHONO » DINCONNECTOR. .. .. .. .. ... . . ... mV. ... ... 30 ... 30+2dB
Hum and Noise (IHF)

PHONO. . .. e dB . .. ... .. 65 . ... 60

TUNER, AUX, TAPE IN, DIN CONNECTOR. .. ... .. dB ... ... 85 . ... 80
Tone Control:

BASS . dB@70Hz . .. ... ... .. 12 +12+2dB

TREBLE . .. . e dB@10kHz. . ......... 10 .. +10+2dB
Loudness Control (VOLUME: —30dB)

TOHz. . . dB@70Hz ... ........ 8 +8+2dB

10kHzZ. . . o dB@10kHz. . . .. ... ... a0 +6+2dB
HighCut Filter . . ... .. ... . . . . dB@10kHz. . ... ...... —6 ... —6+2dB
Idling CURTENT. . . . . o oo MA. 20 .. 20 20 ma
Midpoint Voltage . .. ... ... .. .. . ... .. ... ... mV.o ..o O ... . 0+50mV
Power Switch Muting Delay Time. . . .. ... ... ... .......... second. . . ........... b 5+ 3 second
Protect Circuit Input Sensitivity. . . ... ... ... .. .. ........... DC,V............. A3 +2



DISASSEMBLY

NOTE: Three digit numbers circled ( (O ) in this
chapter are represented by a (%) in the parts listing.

CABINET COVER REMOVAL

Remove seven tapping screws from the top and both
sides of the metal cover as shown in photo 1. To reas-
semble, reverse the procedure.

POWER TRANSFORMER REMOVAL

1. Remove four tapping screws {(4—7) (photo 3).

2. Lift Power Transformer up and out of chassis.
—To reassemble, reverse the procedure.

METER REMOVAL

1. Two meters are held by a ““meter bracket’’. Remove
the two tapping screws (1 and 4) (photo 4) from the
bracket.

Photo 1 2. Disconnect all cables connecting to the meters before

lifting them out.

—To reassemble, reverse the procedure.

BOTTOM PLATE REMOVAL
Remove four tapping crews from the bottom of the unit
and lift away. @® @ ® ®

N

FRONT PANEL REMOVAL

1. Remove seven knobs (VOLUME, SELECTOR, TAPE,
METER LEVEL, BALANCE, BASS and TREBLE)
from the front panel.

2. Remove three nuts (1—-3) (photo 2) and three tapping
screws {1—3) (photo 2) and lift the panel away from
the unit.

—To reassemble, reverse the procedure.

o Photo 4

e B LAMP REPLACEMENT
& ® 1. Remove two tapping screws (2 and 3) (photo 4) and
lift the lamp circuit board.
2. Use soldering iron to remove lamps.
—To reassemble, reverse the procedure.
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CIRCUIT BOARDS (BOTTOM VIEW)
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CIRCUIT BOARDS (BOTTOM VIEW)
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PARTS LIST

NOTES

1. % The KEY NUMBER (#) marked with a (%) on parts list relate
to numbers of three digits with a { (). (photo 1-8).

S-CAP: Polystyrene film capacitor
T-CAP: Tantalum electrolytic capacitor
8P-CAP: Bipolar electrolytic capacitor

E-CAP, T-CAP and BP-CAP values {(1x10uF} are in (1)uF,

2. + Numbers in file indicate the quantity of parts used in one type.
(1o)v.
3. ++ TR: Transistor
FET: Field effect transistor 4. Assemblies and parts are subject to change without notice.
IC: Integrated circuit
VR: Volume control {Variable resistor) 5. Parts ordering procedure:
RES: Carbon film fixed resistor Inciude in any order
MO-RES: Metal oxide film fixed resistor a. partnumber.
CEM-RES: Cemented wire-wound fixed resistor b. Part description.
FP: Ftame proof c. Model number.
C-CAP: Ceramic capacitor {any of the above lacking from an order may delay shipment of
E-CAP: Aluminium electrolytic capacitor the order.)
M-CAP: Polyester film capacitor
KEY SYMBOL TYPE* DESCRIPTION** PART KEY SYMBOL TYPE* DESCRIPTION** PART
NO. NO. 3 :2 NO. NO. NO. 7 :S NO.
zS2 B3
ENP 2uz
PACKING MATERIALS & ACCESSORIES CHASSIS ASSEMBLY
001 111 CARTONBOX 9825230 201 111 CHASSIS (L) 7324540
003 222 STYROLPAD 9840640 202 1 EARTH LUG 4400000
003 111 POLY SACK-vinyl! cloth back 9640550 203 1 TWI(I) 3 p—washer 893403V
004 111 POLY SACK #13—vinyl cloth back 9640320 204 1 PTS 3 ¢ x 6—screw 814306S
005a 1 —— INSTRUCTION MANUAL E 960197E 205 R1 1 RES 2.2mohm 10% 1/2W 315225K
005b INSTRUCTION MANUAL F 960212F 206 1 EARTH LUG 4P WP 4400100
005¢ — 11 |INSTRUCTION MANUAL K 960130K 207 1 PTS 3 ¢x 6—screw 814306S
006 1 — — WARRANTY CARD (N) 967003A 208 111 WIRECLIP43 7401340
007 111 POLISHINGCLOTH 9690040 #*209a 1 — - POWER TRANSFORMER T-1-294
008 111 SILICA GEL—dryer 9690010 120V 1102940
209b — — POWER TRANSFORMER T-1-317
100/120/220/240V 1103170
CABINET ASSEMBLY 209c — 1 POWER TRANSFORMER T-1-319
220/240V 1103190
210 44 BLTS4 Px8—screw 874408S
101 111 KNOBR15GL-33D {volume) 7851600 21 111 CHASSIS (R} 7324550
*102 33 KNOB R15GL-22D (selector, tape, (FRONT PLATE ASSEMBLY)
meter level) 7851610 212 666 PTS3@Px6-—screw 814306S
*103 111 KNOB R15GL-12D (balance) 7851620 (700) (TONE/MAIN AMP PCB ASS)
*104 222 KNOBBS8GL-20LVD (bass, treble} 7851650 213 444 PMS3 (bx 5—screw 8103058
*105 666 PUSHBUTTON ABS {speakers, 214 666 PTS3@®x8—screw 814308S
loudness, high filter) {subsonic, 215 111 W3 @-washer 893203D
tone) 7851560 *216 111 SPCR 765—spacer 7152210
*106 111 PUSHBUTTON M12-GL 3.35Q 217 111 PCBANGLE 7226060
{power) 7850620 218 666 PTS3@x8—screw 814308S
(BACK PLATE ASSEMBLY)
*110 222 DUSTCOVER (S) 7001880 219 222 PTS3¢px8—screw 8143088
*111 111 PNL NA—-550—front panel 7883590 220 666 BLTS3@®x8—screw 874308S
112 1 222 PUSHBUTTON GUIDE (2) 7401210 221 444 PTS3¢x 10-screw 8143108
113 1 111 PUSHBUTTON GUIDE 128 7400630 (600) (EQ/SW PCB ASS)
14 1 333 PTS3dx8screw 814308s *222 11  SPCR 765—spacer 7152210
115 1 222 SN9P-nut 8922495 223 111 ANGLE 7226050
16 1 222 W9 d-washer 893109 224 22 PTS3¢}x8—screw 8143085
*117 111 METAL COVER 7820770
*118 t 333 PTS3¢x8BLK—screw 814308Q
*119 1 444 TFTS4¢@x10BLK—screw 887410W FRONT PLATE ASSEMBLY
*120 1 444 W5 @BLK—screw 893105W
*121 111 BTMPLT—bottom plate 7324530
*122 t 444 PTS3@Px6-screw 8143068 *301 111 FRONTPLATE 7324560
123 444 POLY FOOT 23 ¢px 12—foot 7401080 (800) (METER CONTROL PCB ASS)
124 1 444 PTS3dx12-screw 8143128 *302a S9 11— PUSHBUTTON SWITCH SDG-1P
{power) 4040820
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PART ORDERING PROCEDURE

{any of the above lacking from an order may delay shipment of that order.}

Include in any order: A. Part number, B. Part description, C. Model number.

KEY SYMBOL TYPE' DESCRIPTION' PART KEY SYMBOL TYPE™ DESCRIPTIONT + PART
NO. NO. 23?7 NO. NO. NO. 73270 NO.
agd cgg
zz2 2>z
2uz 2wz
3026 S9 — —1 PUSHBUTTON SWITCH SDG-
{power} 4040830 EQUALIZER/SWITCH CIRCUIT BOARD
303 1 222 PMS3¢@x5—screw 8103058
304a C1 1 —— C—CAP 0.0047uF AC120V 239472C
304b C1 — 12 C-CAP 0.0047uF AC250V 239472E *600 111 EQ/SW PCB ASS—complete
305 t —12 C-CAP COVER (M) 23¢ 7400980 circuit board 9441180
*306 222 METER 4582100
*307 111 METER GUIDE 7401280
308 1 222 PTS3¢x8-screw 814308S C400 111 E—CAP 35R47uF 211425Q
309 111 METER BRACKET 7226230 Cca01 111 E—CAP 35R47uF 211425Q
310t 222 PTS3¢px8—screw 8143085 c402 111 C—CAP 100pF 10% 50V SL 232101K
311 111 WIRECLIP43 7401340 c403 111 C—CAP 100pF 10% 50V SL 232101K
*312 t11 LAMPPCB 4631010 c404 111 C—CAP 15pF 10% 50V SL 232150K
313 222 LAMPPL-88V 0.25A 5808130 C405 111 C—CAP 15pF 10% 50V SL 232150K
314 222 PTS3dx8—screw 814308 C406 111 C—CAP 100pF 10% 50V SL 232101K
315 111 SN 12 ¢ (headphonel—nut 7121080 407 111 C-CAP 100pF 10% 50V SL 232101K
c408 111 E—CAP 16R100uF 211230Q
C409 111 E—CAP 16R100uF 211230Q
BACK PLATE ASSEMBLY c410 111 S—CAP 680pF 5% 50V 223881V
can 111 S—CAP 680pF 5% 50V 223681V
Ca12 111 M—CAP 0.0018uF 5% 50V 222182
#401a 1 — — BACKPLATEW 708193C ca13 111 M—CAP 0.0018uF 5% 50V 2221824
401b - 11 BACKPLATEEN 7081920 ca14 111 M—CAP 0.01uF 5% 50V 222103J
*402a 1 —— POWERSUPPLY CORD KP-2 606002J C415 111 M—CAP 0.01uF 5% 50V 222103)
402b —11 POWER SUPPLY CORD CEE-2T 6005064 ca16 111 E—CAP S0R1uF 211510Q
402¢ - POWER SUPPLY CORD CEE-3T 601809A ca17 111 E—CAP S0R1uF 211510Q
*403a 1 —— CORD STOPPER SR-3P-4 7400620 c418 111 C—CAP 100pF 10% 50V SL 232101K
403b — 11 CORD STOPPER SR-4N-4 7400690 c419 111 C—CAP 100pF 10% 50V =L 232101K
403¢ — CORD STOPPER SR-6W-1 7400740 420 111 E—CAP 16R100uF 211230Q
*404a 1 —— CORD BRACKET (UL} 7029350 c421 111 E—CAP 16R100uF 211230Q
404b —~11 CORD BRACKET (EH) 7029800 c422 111 E—CAP 35R10uF 211420L
405 1 222 PTS3Ox8—screw 814308s c423 111 E—CAP 35R10uF 211420L
*406 222 ACSKT—AC outlet 4500160 ca24 111 E—CAP 35R10ufF 2114204
*407 11 NW-2S 2.50A—circuit breaker 4900680 Cc425 111 E—CAP 35R10uF 211420L
408 11 BREAKER BRACKET 1P 7026050 ca26 111 E—CAP 35R47uF 211425Q
409 22 PTS 3 (hx 8—screw 814308S c427 111 E—CAP 35R47uF 211425Q
*410 222 4P PUSH TERMINAL 4460480 c428 111 M-—CAP 0.1uF 10% 50V 222104K
411 444 PTS3(x 10—screw 8143108 ca29 111 M-CAP 0.1uF 10% 50V 222104K
412 — — VOLTAGE CHANGE SOCKET COVER 7400990
413 — — VOLTAGE CHANGE SOCKET 4530490 FET401 111 FET 2SK68A (L) 516023S
414 — — VOLTAGE CHANGE PLUG 4530480 FET402 111 FET 25K68A (L) 5160235
415 — — PMS 3 ¢x 10—screw 8103108
416 — — IN3¢-nut 892013S Q401 111 TR 25A836 {E} 5100508
417 —  — TwWIl) 3 ¢p—washer 893403V Q402 111 TR 2SA836 (E) 510050S
*418 111 GROUND TERMINAL SHAFT MK-3 7152050 Q403 111 TR 2SAB44 {D,E) 510051S
*419 111 GROUND TERMINAL NUT MK-2 7152060 Q404 11 TR 25A844 (DE) 510051$
420 111 W 3@-washer 8932030
421 111 IN3@¢—nut 892013S R401 111 RES 1kohm 5% 1/4W 328102J
422 111 TWII) 3 ¢-washer 893403V R402 111 RES 1kohm 5% 1/4W 328102J
(500) (PIN TER PCB ASS) R403 111 RES 47kohm 5% t/4W 328473
423 777 PTS3¢x 10—screw 8143108 R404 111 RES 47kohm 5% 1/4W 328473J
R405 111 RES 39kohm 5% 1/4W 328393J
R406 111 RES 39kohm 5% 1/4W 328393)
PIN TERMINAL CIRCUIT BOARD R407 111 RES 4700hm 5% 1/4W 328471)
R408 111 RES 4700hm 5% 1/4W 3284714
500 111 PINTERPCB ASS—complete R411 111 RES 4700hm 5% 1/4W 328471)
circuit board 9492340 R412 111 RES 4700hm 5% 1/4W 328471J
R413 111 RES 27kohm 5% 1/4W 328273J
501 111 PINTERPCB 4630990 R414 111 RES 27kohm 5% 1/4W 328273
502 111 CBPINTERMINAL 2P x 3 4446010 R415 111 RES 22kohm 5% 1/4W 328223
503 1711 CBPINTERMINAL 2P x 2 4444040 R416 111 RES 22kohm 5% 1/4W 328223)
504 111 CBPINTERMINAL 2P x 2D 4444050 R417 111 RES 3.3kohm 5% 1/4W 328332J
*505 111 CONNECTOR 19PL 4582050 R418 111 RES 3.3kohm 5% 1/4W 328332J
R419 111 RES 22kohm 5% 1/4W 328223)
R505 111 RES 100kohm 5% 1/4W 3281044 R420 111 RES 22kohm 5% 1/4W 328223J
R506 111 RES 100kobm 5% 1/4W 3281044 R421 111 RES 150kohm 5% 1/4W 328154
R507 111 RES 330kohm 5% 1/4W 328334J R422 111 RES 150kohm 5% 1/4W 328154
R508 111 RES 330kohm 5% 1/4W 3283344 R423 111 RES 150kohm 5% 1/4W 328154)




PART ORDERING PROCEDURE
{any of the above lacking from an order may delay shipment of that order.)

Include in any order: A. Part number, B. Part description, C. Model number.

KEY SYMBOL TYPE?' DESCRIPTION®*+ PART KEY SYMBOL TYPE* DESCRIPTION™*+ PART
NO. NO. 2377 NO. NO. NO. 2327 NO.
28t 3
2uz Zwz
R424 111 RES 150kohm 5% 1/4W 3281544 1C501 111 ICTA3176P 5180455
R425 111 RES 6.8kohm 5% 1/4W 328682 1C502 1 IC TA3176P 5180455
R426 111 RES 6.8kohm §% 1/4W 328682J
R427 111 RES 3900hm5% 1/4W 328391J R512 111 RES 15kohm 5% 1/4W 328153J
R428 111 RES 3900hm 5% 1/4W 328391J R513 111 RES 15kohm5% 1/4W 328153J
R429 111 RES 2700hm 5% 1/4W 328274J R514 111 RES 1Mohm 5% 1/4W 328105J
R430 111 RES 270kohm 5% 1/4W 328274J R515 111 RES 1Mohm 5% 1/4W 328105J
R431 111 RES 2.2kohm 5% 1/4W 328222) R516 111 RES 4.7kohm 5% 1/4W 3284724
R432 111 RES 2.2kohm 5% 1/4W 328222) R517 111 RES 4.7kochm 5% 1/4W 328472J
*701 R518,
R501 111 RES 10kohm 5% 1/4W 3281034 R519 111 VR, V24L5G5PHN25KC15AL,
R502 111 RES 10kohm 5% 1/4W 328103J 100kohm X2(41PC) (volume) 4320650
R503 111 RES 10kohm 5% 1/4W 328103J R520 111 RES 1kohm 5% 1/4W 328102)
R504 111 RES 10kohm 5% 1/4W 328103J R521 111 RES 1kohm 5% 1/4W 328102J
R522 111 RES 330kohm 5% 1/4W 3283344
R509 111 RES 2.2kohm 5% 1/4W 328222) R523 111 RES 330kohm 5% 1/4W 328334J
R510 111 RES 2.2kohm 5% 1/4W 328222)
*601 R511 111 VR V16L4(PHIN30KC5BM250K R528 111 RES 470kohm 5% 1/4W 3284744
{C.C} 250kohm (balance} 4310510 R529 111 RES 470kohm 5% 1/4W 328474)
R530 111 RES 12kohm 5% 1/4W 3281234
*602 Si 111 ROTARY SLIDE SWITCH (selector) 4055120 R530 111 RES 82kohm 5% 1/4W 328823J
*603 S2 111 ROTARY SLIDE SWITCH SRZ-VO65N R530 111 RES 12kohm 5% 1/4W 328123}
(tape) 4055060 R531 111 RES 82kohm 5% 1/4W 3288234
R532 111 RES 1.2kohm 5% 1/4W 328122J
R533 111 RES 1.2kohm 5% 1/4W 328122J
TONE/MAIN AMP CIRCUIT BOARD *702 R534,
R535 111 VR, V16LAG3PHN25KC26Z,
100kohmX2(11PC) (bass) 4320660
700a 11~ TONE/MAIN AMP PCB ASS W.E R536 111 RES 12kohm 5% 1/4W 328123J
—complete circuit board 9430600 R537 111 RES 12kohm 5% 1/4W 328123J
700b ——1 TONE/MAIN AMP PCB ASS N R538 111 RES 2.7kohm 5% 1/4W 328272
R539 111 RES 2.7kohm 5% 1/4W 328272
R540 111 RES 1kohm5% 1/4W 328102
R541 111 RES 1kohm 5% 1/4W 328102
(TONE AMP SECTION) R542 111 RES 18kohm 5% 1/4W 328183J
R543 111 RES 18kohm 5% 1/4W 328183J
R544 111 RES 3.3kohm 5% 1/4W 328332)
501 111 S_CAP 330pF 10% 50V 223331W R545 111 RES 3.3kohm 5% 1/4W 3283324
c502 11 S—CAP 330pF 10% 50V 223331w X703 R546,
C503 111 M—CAP 0.1uF 10% 50V 222104K R547 111 VR, VI6LAG3PHN25KC26Z,
c504 111 M—CAP 0.1uF 10% 50V 222104K 100kohmX2{11PC) (treble) 4320660
€505 111 T—CAP 35D0.47uF 252405M R548 111 RES 2200hm 5% 1/4W 3282214
©506 111 T_CAP 350047uF 252405M R549 111 RES 2200hm 5% 1/4W 328221J
c507 111 C_CAP 22pF 10% 50V SL 232220K R550 111 RES 220kohm 5% 1/4W 328224J
c508 111 C_CAP 22pF 10% 50V SL 232220K R551 111 RES 220kohm 5% 1/4W 328224)
€509 111 C—CAP 33pF 10% 50V SL 232330K
C510 111 C—CAP 33pF 10% 50V SL 232330K
c511 111 E—CAP 50R3.3uF LC 211513L R601 111 RES 3.3kohm 5% 1/4W 328332J
c512 111 E—CAP 50R3.3uF LC 211513L R602 111 RES 3.3kohm 5% 1/4W 328332J
c513 111 C—CAP 33pF 10% 50V SL 232330K
cs14 111 C_CAP 33pF 10% 50V SL 232330K R605 111 RES 390kohm 5% 1/4W 328394J
c515 111 C_CAP 15pF 10% 50V SL 232150K R606 111 RES 390kohm 5% 1/4W 328394J
C516 111 C—CAP 15pF 10% 50V SL 232150k
C517 111 E—CAP 35R10UF LO 2114201 704  S3 S4 111 TWIN PUSH SW SUE-23 (loudness,
cs18 111 E—CAP 35R10uF LC 2114201 high-fil) —double pushbutton
c519 111 M=CAP 0.022uF 10% 50V 22223 L D T\SN"‘I",\:C: s 4040950
€520 111 M—CAP 0.022uF 10% 50V 222223K ' USH SW { A speakers,
€521 111 M—CAP 0.22uF 10% 50V 222224K B speakers) —double pushbutton
c522 111 M—CAP 0.22uF 10% 50V 222224K switch 4040930
€523 111 M—CAP 0.0022uF 10% 50V 222222K
c524 111 M=CAP 0.0022uF 10% 50V 222222K
C525 111 M—CAP 0.022uF 10% 50V 222223K (POWER AMP SECTION)
C526 111 M—CAP 0.022uF 10% 50V 222223K
o e s A, i 111 eom ssmae o
c702 111 E—CAP 35R4.7uF LC 211415L
c601 111 M—CAP 0.01uF 10% 50V 222103K (C:;gi : : 1 E:g:: g:mgzi z:::;gg
€602 111 M-CAP 0.01uF 10% 50V 222103K
c705 111 E—CAP 50R100uF 211530Q
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PART ORDERING PROCEDURE
{any of the above lacking from an order may delay shipment of that order.)

Include in any order: A. Part number, B. Part description, C. Model number.

KEY SYMBOL TYPEt DESCRIPTION*+ PART KEY SYMBOL TYPE*' DESCRIPTIONT + PART
NO. NO. 2 zg NO. NO. NO. 7 ZE NO.
ged 3
2uz 2z
C706 111 E-CAP 50R100uF 211530Q R714 111 RES 4.7kohm 5% 1/4W 3284724
c707 111 E—-CAP 16R100uF 211230Q R715 111 RES 10kohm 5% 1/4W 3281034
c708 111 E—CAP 16R100uF 211230Q R716 111 RES 10kohm 5% 1/4W 328103
c709 111 E—CAP 6.3R220uF 211032Q R717 111 RES 1500hm 5% 1/4W 328151J
c710 111 E-CAP 6.3R220uF 2110320 R718 111 RES 1500hm 5% 1/4W 3281514
c711 111 C-CAP 15pF 10% 50V SL 232150K R719 111 RES 470hm 5% 1/4W 3284704
c712 111 C—CAP 15pF 10% 50V SL 232160K R720 111 RES 470hm 5% 1/4W 328470J
c713 111 M--CAP 0.001uF 10% 50V 222102K R721 111 RES 1000hm 5% 1/4W 3281014
c714 111 M—CAP 0.001uF 10% 50V 222102K R722 111 RES 1000hm 5% 1/4W 3281014
c715 111 C—CAP 6pF +0.5pF 50V SL 232609D R723 111 RES 33kohm 5% 1/4wW 328333J
c716 111 C—CAP 6pF +0.5pF 50V SL 2326090 R724 111 RES 33kohm 5% 1/4W 3283334
c7117 111 M—CAP 0.1uF 10% 50V 222104K R725 111 RES 68kohm 5% 1/4W 328683J
C718 111 M—-CAP 0.1uF 10% 50V 222104K R726 111 RES 68kchm 5% 1/4W 328683J
C719 111 C-CAP 3pF £0.5pF 50V SL 232309D R727 111 RES 1kohm 5% 1/4W 328102
C720 111 C—CAP 3pF +0.5pF 50V SL 232309D R728 111 RES 1kohm5% 1/4W 328102J
R729 111 HVREVL-S6A-A00-B52
D701 111 DIODE 1S2076 501019S 500o0hm—potentiometer 4300700
D702 111 DIODE 152076 5010198 R730 111 HVREVL-S6A-A00-B52
D703 111 DIODE 182076 5010198 5000hm—potentiometer 4300700
D704 111 DIODE 152076 5010195 R731 111 RES 1000hm 5% 1/4W 328101J
D705 111 DIODE 152076 5010195 R732 111 RES 1000hm 5% 1/4W 3281014
D706 111 DIODE 152076 5010195 R733 111 RES 5600hm 5% 1/4W 328561J
D707 111 DIODE 152076 5010198 R734 111 RES 5600hm 5% 1/4W 328561J
D708 111 DIODE 182076 5010195 R735 111 RES 5600hm 5% 1/4W 328561J
R736 111 RES 5600hm 5% 1/4W 328561J
F2 11— FUSE 4A 250V MGC 4700550 R737 111 FP-MO-RES 1,8kohm 5% 1/2W 3601821
F3 11 — FUSE 4A 250V MGC 4700550 R738 111 FP-MO-RES 1.8kohm 5% 1/2W 360182L
44 — FUSE HOLDER 7050420 R739 111 FP-MO-RES 1.8kohm 5% 1/2W 360182L
F2 — —1 MIDGET FUSE R740 111 FP-MO-RES 1.8kohm 5% 1/2W 360182L
F3 - —1 MIDGET FUSE R741 111 FP-MO-RES 2200hm 5% 1/2W 360221L
~ —4 MIDGET FUSE HOLDER 7050430 R742 111 FP-MO-RES 2200hm 5% 1/2W 360221L
R743 111 FP-MO-RES 2200hm 5% 1/2W 360221L
L1 111 CHOKE COIL 1210830 R744 111 FP-MO-RES 2200hm 5% 1/2W 360221L
L2 111 CHOKE COIL 1210830 R745 111 CEM-RES 0.470hm 5W 384479W
R746 111 CEM-RES 0.470hm 5W 384479W
Q701 111 TR 2SA798(F.G) 5140865 R747 111 CEM-RES 0.470hm 5W 384479W
Q702 111 TR 2SA798(F,G) 514086S R748 111 CEM-RES 0.470hm 5W 384479W
Q703 111 TR 2SB646A(C,D) 5100528 R749 111 FPMO-RES 10chm 5% 2W 362100L
Q704 111 TR 2SBB46A(C.D) 5100528 R750 111 FP-MO-RES 100hm 5% 2W 362100L
Q705 111 TR 2SC1345(E) 5110278 R751 111 FP-MO-RES 100hm 5% 2W 362100L
Q706 111 TR 2SC1345(E) 5110278 R752 111 FP-MO-RES 100hm 5% 2W 362100L
Q707 111 TR 2SDE6AIC,D) 5110268 R753 111 FP-MO-RES 3300hm 5% 2W 3623311
Q7o8 111 TR 2SD666A(C,D) 5110258 R754 111 FP-MO-RES 3300hm 5% 2W 362331L
Q709 111 TR 2SC1345(E) 511027S
Q710 111 TR 2SC1345(E) 5110275 zZD701 111 ZENER DIODE HZ24 5020408
Q71 111 TR 2SA844(D,E) 5100518 ZD702 111 ZENER DIODE HZ24 5020408
Q712 111 TR 2SA844(D.E) 5100518
Q713 111 TR 2SD667A(C,D) 511026S 111 HEATSINK (EX) 7081840
Q714 111 TR 2SD667A(C,D) 511026S 111 HEATSINK (B) 7081860
Q715 111 TR 2SB647A(C,D) 5110539 111 HEATSINK (F) 7081960
Q716 111 TR 2SB647A(C,D) 511053S 111 HEATSINK (S) 7081970
Q717 111 TR 2SD388(R.S) 5130418 888 PTS3¢®x 8—screw 814308S
Q718 111 TR 2SD388(R,S) 513041S 888 PMS3¢dx 14—screw 8103148
Q719 111 TR 25B541(R,S) 513053S 888 TWII} 3 P—washer 893403U
Q720 111 TR 25B541(R,S) 5130538 888 TWI(I) 3 d—washer 893403V
888 IN3¢-nut 892013S
R701 111 RES 68kohm 5% 1/4W 328683J
R702 111 RES 68kohm 5% 1/aN 328683J *706 111 EARJACKHLJ 4550220
R703 111 RES 3.9kohm 5% 1/4W 3283924
R704 111 RES 3.9kohm 5% 1/4W 328392J
R705 111 RES 5.6kohm 5% 1/4W 3285624 {POWER SUPPLY SECTION)
R706 111 RES 56kohm 5% 1/4W 328562J
R707 111 RES 18kohm 5% 1/4W 3281834
R708 111 RES 18kohm 5% 1/4W 328183J cso C—CAP 0.01uF 100,-0% 500V 238103P
R709 111 RES 1.8kohm 5% 1/4W 328182J €802 C~—CAP 0.01uF 100,—-0% 500V 238103P
R710 111 RES 1.8kohm 5% 1/4W 328182 €803 C—CAP 0.01uF 100,—0% 500V 238103P
R711 111 RES 1.8kohm 5% i/sw 328182 c804 C—-CAP 0.01uF 100,—0% 500V 238103P
R712 111 RES 1.8kohm 5% 1/4W 328182 €805 E—CAP 50L3300uF 212543P
R713 111 RES 4.7kohm 5% 1/4W 328472) C806 E—CAP 50L3300uF 212543P




PART ORDERING PROCEDURE

{any of the above lacking from an order may delay shipment of that order.)

Include in any order. A. Part number, B. Part description, C. Model number,

KEY SYMBOL IYPE+ DESCRIPTIONT T PART KEY SYMBOL TYPE™ DESCRIPTION* * PART
NO. NO. 8 §§ NO. NO. NO. é : g NO.
zzz £52
202 2uz
Cc807 E—CAP 50L3300uF 212543P D803 111 DIODE 152076A 5010208
Cc808 E—CAP 50L3300uF 212543P Q803 111 TR 2SA844 (D.,E) 5100518
C809 E—CAP 50L3300uf 212543P Qso4 111 TR 2SC945® (P,Q) 516077S
C810 E—CAP 50L3300uF 212543P Q805 111 TR 280945@ (P,Q) 51560778
c811 M—CAP 0.1uF 10% 50V 222104K Q806 111 TR 25C1627 (0,Y) 5110118
Cc812 M—CAP 0.1uF 10% 50V 222104K
C813 E—CAP 35R330uF 211433Q R813 111 RES 22kohm 5% 1/4W 3282234
c814 E—CAP 35R330uF 211433Q R814 111 RES 22kohm 5% 1/4W 328223J
C815 E—CAP 35R47uF 211425Q R815 111 RES 18kohm 5% 1/4W 328183J
C816 E—CAP 35R47uF 211425Q R816 111 RES 18kohm 5% 1/4W 328183J
c817 E—CAP 35R47uF 211425Q R817 1113 RES 22kohm 5% 1/4W 328222)
€818 E—-CAP 35R47uF 211425Q R818 111 RES 2.2kohm 5% 1/4W 328222)
c819 M—CAP 0.1uF 10% 50V 222104K R819 111 RES 220kohm 5% 1/4W 328224)
€820 M—CAP 0.1uF 10% 50V 222104K R820 111 RES 12kohm 5% 1/4W 3281234
R821 111 RES 82kohm 5% 1/4W 328823J
D801 111 DIODE S5VBI10 560041S R822 111 FP-MO-RES 2200hm 5% 1W 361221L
t 111 HEATSINK (D} 7081950 R823 111 FP-MO-RES 2200hm 5% 1W 361221L
1 111 PTS3@x 12-screw 8143128
111 RELAY MAT4B-211R {DC 24V) 1700210
Q801 111 TR 2SD571 (L,M) 5110128
Q802 111 TR 2SB605 {L,M) 5100415
METER CONTROL CIRCUIT BOARD
R801 111 FP-MO-RES 4.7kohm 5% 2W 362472L
R802 111 FP-MO-RES 4.7kohm 5% 2W 362472L
R803 111 FP-MO-RES 1000hm 5% 1W 361101L *800 111 METER CONTROL PCB ASS—
R804 111 RES 4.7xohm 5% 1/4W 328472 complete circuit board 9492360
R805 111 RES 4.7kohm 5% 1/4W 328472)
R806 111 FP-MO-RES 1000hm 5% 1W 361101L
R807 111 RES 1000hm 5% 1/4W 328101J D901 111 DIODE 1N60OP 500001G
R808 111 RES 1000hm 5% 1/4W 328101J D902 111 DIODE 1N60OP 500001G
R809 111 RES 47ohm 5% 1/4W 3284704 0903 111 DIODE 152076 5010198
R810 111 RES 470hm 5% 1/4W 328470J D904 111 DIODE 152076 5010198
R811 111 FP-MO-RES 2.2kohm 5% 1W 361222L 0905 111 DIODE 152076 501019S
R812 111 FP-MO-RES 2.2kohm 5% 1W 361222L D906 111 DIODE 152076 501019S
ZD801 111 ZENER DIODE H227 5020418 *801 R913,
ZD802 111 ZENER DIODE HZ27 5020418 R914 111 VR, V16L4G3-1PHN25KC,
B5kohmX2{meter level) 4320670
R915 111 HVR, EVL-S6A-A00-853, B5kohm
(PROTECTOR SECTION) —potentiometer 4300690
R916 111 HVR, EVL-S6A-A00-B53, B5kohm
—potentiometer 4300690
c821 111 E—CAP 16R220uF 211232Q R917 111 RES 680chm 5% 1/4W 328681J
c822 111 E—CAP 16R220ufF 211232Q R918 111 RES 680ohm 5% 1/4W 328681J
c823 111 E—CAP 35R4.7uF 211415Q R919 111 HVR,EVL-S6A-A00-B52, B500ohm
C824 111 E-CAP 35R220uF 211432Q —potentiometer 4300700
R920 111 HVR, EVL-S6A-A00-B52, B500ohm
D802 111 DIODE 151885 5600325 —potentiometer 4300700
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ALIGNMENT

TEST EQUIPMENT

Allow a minimum of 10 minutes warm-up for test
equipment and the amplifier to be tested.

Maintain rated line voitage.

Generator—Audio Frequency

DC Voltmeter—High Sensitivity

Vacuum Tube Voltmeter

{Oscilloscope)

Connect 8 ohm dummy loads to both L and R
channel speaker terminals of the amplifier.

MIDPOINT VOLTAGE

(See Tone/Main Amp Circuit Board)

Left Channel: Apply no signal to the amplifier input.
Using DC Voltmeter, see that the voltage drop across the
dummy load is 0220 milivolts.

Right Channel: The same procedure as the left channel.

IDLING CURRENT ADJUSTMENT
Amp Circuit Board)

{See Tone/Main

Left Channel. Apply no signal to the amplifier input.

Using DC Voltmeter, adjust potentiometer R729
so that the voltage drop at TP35 to TP 36 is 9.4
(or 4.7 to 18.8) milivolts.

Right Channel:  Similarly, adjust  Potentiometer
R730 so that the voltage drop at accross TP37

to TP38 is 9.4 (or 4.7 to 18.8) milivolts.

METER LEVEL ADJUSTMENT  (See Meter Control

Circuit Board)

Connect Generator to “AUX" of the amplifier.

Set potentiometers R915, R916, R919 and R920 to

mid-range.

Left Channel:

1. Set “METER LEVEL" fully clockwise. Set Gene-
rator and “VOLUME" to obtain 1.0 watts power
output. Adjust potentiometer R915 so that power
meter reads OdB.

2. Set "METER LEVEL" fully counter-clockwise.
Set Generator and “VOLUME" to obtain 45 watts
power output. Adjust potentiometer R919 so that
the power meter reads 0dB.

3. Repeat steps 1 and 2 two or three times.

Right Channel:

1. Set “METER LEVEL" fully clockwise. Set Gene-
rator and “VOLUME" to obtain 1.0 watts power
output. Adjust potentiometer R916 so that power
meter reads OdB.

2. Set “METER LEVEL" fully counter-clockwise.
Set Generator and “VOLUME"' to obtain 45 watts
power output. Adjust potentiometer R920 so that
the power meter reads 0dB.

3. Repeat steps 1 and 2 two or three times.



SEMICONDUCTOR

DATA

+ NOTES A Alloy Dt : Drift-field M Mesa
8 Base E Epitaxial P Planer
Ge Germanium D Diffused G Grown Pc Point-contact
TRANSISTORS Si : Sillicon Dd : Doubleditfused J : Junction Td : Triple-diffused
MAXIMUM RATINGS Absolute-Maximum Values: ELECTRICAL CHARACTERISTICS Tipical Values: {TA = 26° C unless otherwise spacified)
{TA = 25°C_unless otherwise specified) | - o O
["Collector- | Emitter- | Collector | Collector | Junction| Callector Cutoft|Static Forward-Current|  Collector-Emitter T Product | Base Output]
DEVICE APPLICATIONS | STRUC- | to-Bace | to-Bace | Current Dissips | Tempera Current Transfer Ratio Saturation Voltage Capacii MANU-
TYPE TURET| Voltage | Voitage tion wre ; 1 ’ T 1 b tance| FUCTURE
veeo VEBO Ic Pc IcBO [VCB | hFE | VCE | IC VCEGst) | IC I8 | fab* | VCe IE ‘ hielreal}* | VCE | IE Cob
| vee* | ler | vee*
| wi i | imay (mw) tv) | mal | (v mAl | (mAl | (MHz) | V) | (ma) | (S2) V) |imA) | toF}
2SAT79B(F G AF PNP Dua! —06
~100 200 max 01 00 | -6 1 3 |MITSUBISHI
2SA836(E) AF.Lownoie | P o5 T
—100 200 | max_ —10_ -1 200 | -12 2 1.8_|HITACHI
2SA844(D,E) | AF Power =1
~100 300 max -0 -1 200 32 2 | 1.8 [HITACHI
258541(R,S) | AF sow 2
1 _ __-BA (Te=25 C} 150 _|-100 | max 5! =1 7 -10 200 [320 |NEC |
2SBE4BA(C,D} | AF Pridriver -2 ‘ 1 |
50 900 150 | —10 | —100 I |_max -3 -3 140 -0 10 4 |HITACHI
258647(C,0) AF Driver ‘ 60 -1 |
— | -1A 900 |, 150 | -10 | -100 | 320| - 150 | max | -500'-50_ | 140 -5 10 [ 20 |HITACHI
2SBEOS(LM} | AF Driver 04 | - 80 -06 [
L ! Si=E ~60 -5 -700 150 max vso} 270! -1 | —100 | max -500 -50 | 120 | -6 10 L NeC
25C945 L AF Low noise NPN 135
P.Q} general Si-E 60 | 5 100 250 | 125 |00 60 | 400| 6 1, 018 100] 10 | 250 & | -10 3.5 |NEC
2SC1345 (E) | AF,Low noise NFN 0.5 400 0.5 |
S—ELTP__ 66 | 5 | 100 200 | 125 max | 18 | 80012 2 | max | 10] 1| 230 | 12 =2 1.8 | HITACHI
["25C1627(0,Y] | AF,Voltage amp.. | NPN 70 1 |
| Drve | Si—E | 80 | 6 | 300 600 | 150 | 01 | 50 | 240|712 50 | 05 | 200 | 10 | 100 10 | —10 10 |TOSHIBA
250388(R.S) AF Power NPN 80w 40 !
= Si-TaM | 150 100 _8A {Te=25 C]| 160 | 100 100 | 1200 5 | 1A | 2max 5 | 1 9 10 | -200 | | 1190 |NEC
2SDS71(LM) | AF Driver ["neN | [X] 90 0.6
Ll 5 Si—E_ 60__ | 5 | 700 | 800 | 150 | max | 60 | 270| 1 | 100 | max 500 | 50 | 110 6 | -10 NEC
2SDBBAIC,D] | AF Pridriver NPN [ 0
| Si-E 120 s | 50 | 800 | 150 | 10 100 | 320 5 10 2max_| 30 | 3 140 10 10° | 3 |HiTACHI
2SDB67A [~AF.Briver NPN- [ | | 60 | | | [ |
(c.0) | AF.Driver Si-E 120 [ L 150 | 10| 100 azols 150 | tmsx | 500 | 50 140 5 | 1s0 12 |HITACHI
FIELD EFFECT TRANSISTORS
SN - — —~ = — ——————
MAXIMUM RATINGS Absolute-Maximum Values ELECTAICAL CHARACTERISTICS Tipical Values. (TA = 257C unless otherwise specitied)
(TA = 25 C unless otherwie specifred! | il o |
Gatetor | Gateto- | Gate | Dram | Towi  Juncuon Oate Leax Gate 10 Dran  Dran Current | Gate to Source | Forward Transfer | Feed bock | Power Gain | Noise Figure
DEVICE | APPLICA. | STRUCTUREY | Orain | Source | Cuirent  Current  Powsr  Tempera: Current Breakoown Voitage Cutoft Voltage Admuttiance Capacitance §Common source) MANUFACTURE
TYPE TIONS Voitage Voltage Dissipa- ture L
tien |
VGDO BGSO G [[:] Tj T Test | 1GSS Test  VI(BR) Test 1DsS Test | VGS Test | [¥fs,  Test CRSY Test |GPS Test F
Condi- Condi- | Gpgo | Condi- Condi- Condi- Condi- Condi Condi- |
wr ) ma)  (mAl  ImW) (°c} | wvons | tnA) dons | (V) |tions | (mAl | tiens | V) | tons tions | (pF}| nons | (dB) | tions |id8)
=1 — N A | 1 . 1 | - 1] S| il ! { } el i p
2SKE8A AF, Low N-channel | VDS~ | 0.5 VDS= VDS~ VOS§= VvDS=| 10
LMy noise Junction 10V | min w0V 1o0v 10v 10V | max
FET VGS= | -1.0 vGS= | 3.0 D= 10= VGS= VGS-i(‘OHX]
| —20V| max [ wp 100A 0.5mA [ [:} 1.5
-50 -50 10 20 260 125 VDS 12 -0.5 t=1KHz 62 | t=1MH{ 2.6| | mg= | max
] l l J o | max H - l nunml(n(nu | _“EC_
DIODES. LEDS
e = .
| MAXIMUM RATINGS Absolute-Maximum Values: ELECTRICAL CHARACTERISTICS Tipical Values:
{TA = 25° C unless otherwise specified) {TA = 250 C unless otherwise specitied)
Reverse PeakTmee'l‘Peak Peak Average | Forward L{Juncuon Total Forward Voltage| Reverse Current
DEVICE | APPLICATIONS }srnuc. Surge | Reverse | Voltage | Forward | Forward | Rectified | Surge Tempers- | Power T Tast MANUFACTURE
TYPE TUREY Voltage | Voltsge Voltage | Current| Current | Current | ture | Dissipa- VF | Condi- (IR mex | Condi-
| | | tion tion tion
! VRsurge | VRM | VR VFM IFM 1 IF surge Ti PD IF VR |
| | W i ] tma} (mA) ‘ (A) ] W) | mA) | (V)| (V) | imA) | Al | (V)
] =S = Re ) { I —t I 1
| 200 |
S5VB10 | Rectifier -100 [ 6A  |[{Te=25 ¢ 150 105 | 3A 10 SHINDENGEN
| 0.5 I
IN6OP | FM detector Ge-P -35 —25 | 500 150 | IF=50 |1 1sec 70 4 1 75 10 HITACHI
- ‘ — — —t—F - ; |
2 \ |
151885 | Rectifier Si-A -100 70 iTa=65 C)| 60 1.2 | 1.5a | 10 [ -100 TOSHIBA
[Varous detector, | = I === 1 T T = = f
Modutator,
152076 | D | si-ep 1 -3 | -30 .40 150 | 1 | 1 _pso | 08 |10 | 1 -30 - | wWiTAcH!
Various detector, | | | I
Modulator,
152076A | Demodulator LS"EP -70 | -60 | as0 150 1 178 PSO o8 |10 1 -30 HITACHI
ZENER DIODES
MAXIMUM RATINGS Absolute ELECTRICAL CHARACTERISTICS Tipical Values: (TA = 259 C unless otherwise specified)
—Maximum Values: (TA =« 25°C
unless otherwise specified)
[ Totwl Zener unction Zenar Voltags Differential Resistance | Temperature Coefficient Reverse Current R —
DEVICE | APPLICATIONS | STRUC-| Power | Current | Tempera- Test Test Test Test MANUFUCTURE
TYPE TURE+| Dissipa- ture Condi | Condi- Con Condi-
tion ( vz tion | rd tion Tz tion IR tion
PO iz [T | MmN TYe | max 1z | TYP | MAX 1z TYP MAX 1z |[max | VR
(mw) (A} { & W) v} ) ma)| 0 | (| mA) | (% € | (% C) | (mA) | (uAl| ()
Stabilized power i 20.3 |
HZ24 supply Si—EP 400 175 -228 | —236|-266 | -2 | 62 | 70 —2 mv/ ¢ | -2 1 —19 HITACHI
Stabilized power | = 1 30.4 ]
HZ33 supply Si—EP 400 175 —:n.ol —-32.8 |-35.0 -2 79 | 120 =% mB/ C | -2 1 25 J HITACHI
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INTEGRATED CIRCUIT (TA7136P)

ABSOLUTE MAXIMUM RATINGS (Tp = 25°C)

{

|
DEVICE |APPLICATION [Supply Voltage( Power |Operating Tem-
TYPE Dissipation| perature Range

(v} (mWw) l (°C)
TA7136P | Preamplifier 40 400 T —-25 75

—55 125

Storage Tem-
perature Range

ELECTRICAL CHARACTERISTICS{T 5=25°C) Tipical Values

Supply Current | Voltage Gain |Maximum Out-| Equivalent Input |Manufacture
{Open Loop)| put Voltage Noise Voltage
{mA) {dB) (Vrms) (L Vrms)
3.1 92 7.0 1.0 TOSHIBA

Terminal Guide (Side View)

INDEX ——

Schematic Diagram
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