TOSHIBA 4 CHANNEL STEREO AMPLIFIER

SERVICE DATA

Foshiba

MODEL SB-514

FILE NO. 170-012

SPECIFICATIONS

Main Amplifier
Qutput:

Distortion Factor:

Frequency Response:

Input Sensitivity
and Impedance:

Residual Noise:
Damping Factor:
Speaker Impedance:

Pre-amplifier

Input Sensitivity
and Impedance:

IHF Music Power 180W  (8%Q)
{Distortion 0.2%) BTL
Continuous 3BWx 4(8%)

Pomer {r.m.s) TOWx2 {8Q)BTL
{Distortion 0.2%)

Total Harmonic Distortion Factor

At rating output (882) 0.2%
IM Distortion Factor
At rating output (82) 0.2%

10Hz -70kHz +0,-14dB

0.55V {47k}

MAIN IN

1.0mV (8 Q)

100 (8 )

4-16 Q2

(BTL 8-16 Q)
PHONO 1 CC 20mV (47k8)
PHONO 2 MAG 2mV (70kQ)
PHONO 3 2mV {47 kQ)
TUNER . 150 mV {47kQ)
AUX-1 {4CH) 150 mV (47 k&)
AUX-2 {4CH) 150 mV {47 k)
4CH TAPE 150mV (47 k)

Recording Output:

Frequency Response:

Total Harmonic
Distortion Factor:

Maximum
input Voltage:
Tone Control:

Equalizer:

Signal-To-Noise Ratio:

Powér Source Voltage:

Power Consumption:
Transistors:

Dimensions:

Weight:

TAPE REC 150 mV
PRE OUT 05V
{(MAX 4.2V)

15 Hz~ 40kHz+1, -3dB
At rating output 0.03%

PHONO MAG 240mV (1kH2)
cC v {1 kHz)

BASS {100 Hz) +10dB, -10dB
TREBLE (10kHz) +10dB, -10dB

RIAA Standard
+0.2dB, -0.2dB Curve

PHONO MAG (2mV) 65dB
cC (30mv} 70dB
AUX (150mV) 75d8B

AC 100/120/220/240V
50/60 Hz

230 W (At no signal 16 W)
74 Transistors

38 Diodes

W 450 (mm)  (172342")
D 376 (141346
H 126 (5")
11.5kg

TOKYO SHIBAURA ELECTRIC €O., LTD.

2-1, 5-CHOME, GINZA, CHUO-KU, TOKYQ, JAPAN
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1. OPERATING CONTROLS
1-1. FRONT VIEW
Level Meter g - q I Volume Control

Speaker Swtch

Selector Switch

Muting Switch
2CH/4 CH Switch
Mode Switch
Power Switch
Tape Monitor Switch

Headphone Jack
eadpho High Low Filter Switch

Level Control - Loudness Switch
(L-CH) ’

Meter Sens Switch

Bass and Treble
Control

Mic Level Control

Mic Jack

Level Control
{R-CH)




1-2. REAR VIEW

Speaker Terminal
{Front)

Speaker Protector
Reset Botton

Tuner Input

Phono Inﬁut

Ground Terminal

AC Line Protector

Aux Input - Reset Botton
Tape 1
Re‘;/ Tape Speake;ﬁierr)nina/
ar,
Tape 2
Rec/Tape

Pre out/Main in

2. PARTS LOCATION

2-1. CHASSIS TOP VIEW

Voltage
Selector LR

Driver Unit
{CCT-AF-C26)
RR

Power Transformer

Matrix Unit

(CCT-AF-C10)
Pre Supply Unit
{CCT-SPLY-C14) RF
Speaker SW Unit LF
(CCT-SW-C14)
Coil Unit Selector SW Unit
{CCT-FILT-CO03) (CCF-SW-C12)
Mode SW Unit
(CCT-SW-C13)
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2-2. CHASSIS BOTTOM VIEW

LR
RR
EQ Unit
{CCT-AF-C24)
Power Transformer
RF
LF
MIC Amp Unit Power Suppy Unit
(CCT-MIC-CO1) (CCT-SPLY-C12)
Fifter Unit
(CCT-FILT-C02)
Tone Unit
(CCT-AF-C23)
BTL SW Unit
{CCT-SW-C15)

3. VOLTAGE ADJUSTMENT

Insert the pin, adjusting the arrow in the direction
of the power supply voltage applied.

240V — 117v
2 O
O .
220v — — 100V
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4. DISASSEMBLY

4-1. CABINET REMOVAL
1. Remove the four screws.
2. Remove the cabinet.

4-2. BACK COVER REMOVAL
1. Remove the eight screws.

2. Remove the back cover.
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5. LEVEL DIAGRAM

TONE UNIT MAIN AMP
4 \ [ \
voL .
35W (16.7)
0dBS — — £
TAPE. AUX. TUNER 150mV 11 4n 550 mV

17.5dB
37.5dB

CC 20mV
PHONO 2 PHONO 3. 2mV

6. TRANSISTOR BASE DIAGRAMS

25C1000 25A497 25C1569 25C496 25C983

28C497 SUE _ﬁ_‘

mom L
o

I

1. Emitter 1. Emitter 1. Base
2. Collector 2. Base : 1. Emitter 1. Emitter
3. Base 3. Collector (Case) 2. Collector 2. Collector 2. Collector
{Radiation Board) 3. Base 3. Base
25C793 3. Emitter
2SA663
1. Emitter
2. Base

3. Case Collector




7. TECHNICAL POINTS

7-1. PURE COMPLEMENTARY CIRCUIT
SYSTEM

The difference between the Pure Complementary
Circuit and the Quasi Complementary Circuit is that
the Darlington connections in the lower part are, as
shown in the figure below, connected to PNP-NPN
for the Quasi Complementary Circuit and to PNP-PNP
for the Pure Complementary Circuit. This difference
results in the cross-over distortion in the unit.
Although the switching distortion is inevitable with
B class P-P amplifier, the Pure Complementary
Circuit, where both upper and lower transistors are
symmetrical each other, these distortions are canceled
each other and the action similar to A class action is
provided.

This can be afforded only with the newly developed
PNP transistors, 25A663, which are produced by the
Toshiba's semiconductor manufacturing technology.
The distortion can be kept under 0.1% even with
10kHz at rated output and PBW is also greatly
improved with the use of this transistor.

25484 25C793 25C793
25C497
= 2
25A484 2 25C793 :JE
2SA497 | :

Quasi Complementary Pure Complementary
Circuit Circuit
(SA-20, SA-15) {SB-514, SA-504)

7-2. DIRECT-COUPLING OUTPUT CAPACITOR
LESS CIRCUIT SYSTEM

The following features are available by adopting the
Output Capacitor Less of the direct-coupling two-
power source system:
(1) Stable extension of frequency characteristic to
the ultra-low frequency range becomes possible.
(2) The output impedance {Damping Factor) does
not vary even in the ultra low frequency range.
This feature together with the Pure Complementary
Circuit system mentioned above is regarded as the

2SA663

SB-514

one for the most ultimate and perfect amplifier
today.

The most serious problems with the direct-coupling
amplifier are the DC drift due to the temperature
variation and the possibility of the occurrence of
excess direct current to the speaker, which is caused
by the transient shock at the moment of switching on
the power supply and the unlikely break of the power
transistors. In the model SB-514, these problems are
resolved in such ways as follows: A differential
amplifier consisting of the transistors of high current
amplification factor, HFE, is incorporated in this unit
in ‘order to raise its DC stability. This shock at the
moment of supply of power is reduced to some
extent by inserting the twin-T type filter in the unit.
The speaker is safely protected against unlikely
accident of transistor break by incorporating the
circuit breaker between the speaker terminal and
output circuit. On the contrary, in the case of
shorting of the speaker terminal, the output circuit
is protected by the circuit breaker built-in.

7-3. BUILT-IN SPECIAL AMPLIFIER FOR
CONDENSER-CARTRIDGE

There are two types of cartridge, the velocity pro-
portional type (MM, MC, etc.) and the amplitude
proportional type (photoelectric cartridge, etc.).

The condenser-cartridge belongs to the latter type
and a special correction curve different from the
conventional one is necessary. The power for the
iCs in the cartridge is supplied through the ground
of the input terminal R channel. This amplifier can
be directly connected with the condenser-cartridge
(This is not the case for the photoelectric cartridge).

7-4. BTL CIRCUIT

When the four channel amplifier is used for reproduc-
tion with two speakers, this circuit is used in order to
operate the four amplifiers effectively. The output
voltage of two factors of magnitude can be supplied
between the output terminals of each amplifier when

. the one speaker is operated in phase and the other

out of phase with the use of the phase reverse circuit.
Although the output power is theoretically of
the four factors of magnitude from the relation,
(2V)?/R = 4V?/R, that is in practice reduced to
about two factors of magnitude due to losses such
as the regulation of the transformer, the emitter
resistance, etc.

7-56. MATRIX DECODER

All the two channel program sources {record, open
reel, cassette, cartridge tape, FM broadcasting, etc.)
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0.707L8

can be reproduced in the four channel fashion with
the built-in MATRIX Decoder.

7-6. sSQ

Fig. 1 shows signal components LT and RT recorded
on SO record disc. Decoder shown in Fig. 1-b changes
composite two-channel signals into four-channel
stereo signals FL, RL, FR and RR. Such a decoder
produces sound field extended in right and left
directions but not so extended in front and rear
directions.

To improve front and rear channel separation, SQ
decoder mixes LT and RT signals in proper propor-
tion as shown in Fig. 2.

Note: *14dB between front left and front right
channels.
*6 dB between front and rear channels.
*6dB between rear left and rear right
channels.

Matrix circuits shown in Fig. 3-a, 3-b, 3-c and 3-d

mixes LT+0.2RT, RT+02LT, LT-04RT and

RT - 0.4LT signals respectively. TR04, TRO3, TRO6
and TRO5 amplifies signals attenuated by matrix
circuits.

Circuit shown in Fig. 4-a has a phase characteristic
in Fig. 4-b. Low Frequency signal output is almost
the same phase as the input. As frequency becomes
higher, output phase negatively shifts. Combination
of such two circuits, one shifts 90 degrees at F1 and
the other 90 degrees at F2, makes 90 degrees phase
difference in some range. This circuit is called
phase-shifter. )

RL’ and RR’ signals are mixed through phase-shifter
in Fig. 5-a and 5-b and amplified by TR09 and TRO7
respectively to set the levels.

7-7. R-MTX

R-MTX circuit mixes front-left and front-right signals
in the same proportion as SQ to improve front and
rear channel separation.

Rear channel signals are mixed in the proportions
such as RR=R-0.4L and RL=L-0.4R as shown
in Fig. 6.

LF 0.707RB

. w 0.707RE
0.707R8

(R

o.707L8 0.707L8

0.707LB

0.707R8
0.707LF RB

0.707LF

LB

™ 0.7078F 0.707RF

LF*

(8:3

l/
RT _[W)
l@ Y
¢-0°

L3

G1

80° ~ 100° phase difference at approx. 100~ 760 Hz

90° phase difference

{b)

(a)

Fig. 4

RF*

Fig. 2
RI9
€7 | o cor s
) TRO3
TRO2 TRO2
R20 .
cos ¢10 cos ;;"';'2
TRO4 |
(a) {b)
TRO1 | cos RIS
—A— TRO1
co?
I RI7.
TROS TRO5
1 |
cia ci3
TRO2 | ¢8 TRO?2
ﬂg_v RI'B C06 Rié
(c) (d)
Fig. 3
1
27CR
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5
TROS | &7 : TRO5 C— TRO1 RN
RS3 RSI
Raz | | o7 R23
R4S

L

=

<
3
b=

cle Ccl8
TRO6 = % TRos | S
FLSAZ . RA5‘4

TRO8

Phase reverse

(a) (b) Fig. 6

Fig. 5

8. SERVICE POINTS

ADJUSTING METHOD OF LEVEL METER SENSITIVITY

No. Connection/Adjustment Remarks
1. Connect load resistance (8§2, 50W) to speaker terminal (each
channel).
2. Connect voltmeter in parallel to load resistance.
3. Set speaker switch to 4 CH.
4. Connect frequency -oscillator to AUX-1 (4CH) of input Keep frequency to 1 kHz.
terminal.
s. Set selector switch to AUX-1 (4CH) and mode switch to Turn volume and level controls
DISCRETE. . fully clockwise and set bass and
treble controls to mid-position.
6. Put power supply switch on. Set METER SENSITIVITY
7. Increase input power until 15V is indicated on the voltmeter Switch to -10dB.
and then adjust VROl (VRO02, VR03, VRO4) until 0dB is
indicated on the voltmeter etc. (VR0O1, VRO02, VR03, VR04)
are semi-fixed resistor on SPEAKERS SW PCB.
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9. TROUBLE SHOOTING HINTS

How to examine the output power transistors:

Step 1. Remove the driver unit (AF-C04) from the
connector. Also- TR13 and TR14 (2SC496) are
to be removed.

Step 2. Measure the voltage at the speaker output ter-
minal or terminals 13 & 14 using a tester, with
the power switch on.

OV (*+ 0.3V) indication is normal.

Step 3. Waveforms observation. Normal waveform illus-

trated below.
+B1
C793

1Vrms. 8 ioad
1KHz
INPUT
7 A663
—_— -B1

0.2V/cm
normai

Replacement of defective power transistors:

Remove the self-tap screws on both sides of the
transistor and incline it forward as illustrated

below.

Step 1.

¥

Step 2. Remove the mounting screws securing the col-
lector of the power transistor and pull out the
transistor. {This is easily replaceable because TR
socket is in use.)

C (Case)

How to examine the drive unit:

Note:

Step 1.

Step 2.

Step 3. If NOT ...

E

28C496

If it is likely to break the power transistors
during examination, disconnect the leads to the
bases of 2SC793 and 2SA663.

Can one get correct mid-voltage?
If OK

Does the voltage between the collect-

or and. the emitter of TR13 or TR14

(25C496) change with variation of

VRO3 or VRO04 (500 ohm)?
(1.9v-3.5V)

Normal

Adjust IC idle by VRO03,

VRO4 with power tran-

sistors connected.

........ 25C496 is defective.

If perfect adjustment to zero vol-

tage is not possible {normally this is

variable to both + and -, but in this

case it is impossible), this is due to

the rank difference between hggs of

TRO1/03 or TR02/04. Adjust the rank.

Cc B

Check if the correct mid-voltage is
obtainable or not.

Step 4. Examine TR, removing TR09 and
TR11 (TR10 and TR12).
(Note}) In many cases one meets
troubles with TR09 and
TR11.
TRO1 3
(TRO2) TR13
1 (TR14)
VRO03
{(VR04)

Step b.

As shown above, connect the termi-
nal 3 of VRO1 to the ground, where
TRO9 and TR11 are kept removed
and VRO1 fully turned to the termi-
nal 3 side. Short-circuit the base with
emitter.

Examine if collector voltage of TRO5
(TRO6) is adjustable to zero voltage
with the power switch on.

Examine if the voltage between col-
lector and emitter of TR13 changes
with variation of the semi-fixed
VRO3 (VR04) when the short-circuit
between the base and the emitter of
TR13 is released. (Step 1.)

Check the transistors, TRO1, TR03,
TRO5 and TROS6.



10. SCHEMATIC DIAGRAMS
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10-7. MIC CIRCUIT BOARD (CCT-MIC-C01)

SCHEMATIC DIAGRAM
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10-8. ACCESSORY CIRCUIT BOARD (CCT-FILT-C02)

SCHEMATIC DIAGRAM
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UIT BOARD (CCT-AF-C10)
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10-10. BTL CIRCUIT BOARD (CCT-AF-C13)

SCHEMATIC DIAGRAM
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10-11. MAIN SUPPLY CIRCUIT BOARD (CCT-SPLY-C12)

SCHEMATIC DIAGRAM
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10-12. PRE SUPPLY CIRCUIT BOARD (CCT-SPLY-C14)
SCHEMATIC DIAGRAM
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10-13. TONE CIRCUIT BOARD (CCT-AF-C23)

SCHEMATIC DIAGRAM
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SCHEMATIC DIAGRAM

10-14. DR!VER CIRCUIT BOARD (CCT-AF-C26)
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10-15. SELECTOR CIRCUIT BOARD (CCT-SW1-C12 & C12A)

SCHEMATIC DIAGRAM
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11. EXPLODED VIEW

Trans-PT8015
22213850

22148605 22754214

Pi-8.0glr 300ha
22113211

Reflex-Plate Pc-Board-SPLY-C14
22873178 22142892

Connect-Pch
22142726

Wood Cabinet Case

22851079
Cirt-Breaker Bracket-NW-1-S
22148602 22754172
4 \ XN Shield-Plate Sp. Termina
Voltage Changing Socket 32748137 22162264

Pc-Board-SW-C14 \ S

22142844 \

IO
Push Switch
221 46‘6‘57\ Z s
Y Y 0 e .
\ N\ 22742896 ~ Ce64B-1HB8. N
\ \ 22430032 .
Knob /-/ ) -
22826108 \/ Knob o 4
L 22845193 2N
Pc-Board-SW-C15 N / - Pc-Board-AF-C23
Lever Switch ~=
22142845 22145994§ 22142849
-
Push Switch ~ Mask Spacer-1 | r,f Bracket-Meter

22833227,

h 227542763
: U

22146660
)

Head Phone‘Jack
22163155

Pane
22843450 Frame Deco
22838076

:
N =3
SSy0s 080, 50
v “ i B

Head Jack
22163437 A

Back-Cover
22842129:

/7

i
Button Holder {1\
22833226 =

\

4

Meter-Level
22104223

7/
1/

by

7

[y

Spacer-Fiber p, 3/‘ d-C12-A
b 'c-Board-C12-
22748143 22142867

Volume 5C kS
22625400

/
/
(AL

Pc-Board-SW-C12

22142847
> -
I'\ Pc-Board-SW-C13

,f
/
@ ;
/

@ @

N
-
=3 250
o/ /e
/
/ll
/¢
? 7
‘@
7
e

Knob-17 .
Shield-Cover
22826107 %/% Q ' 22748138
g
TS ey, | | i o~
B S ! racket-Pci
55356‘1 12 ’ @) : 22764256 Fuse-B202NM-U
“ Back-Plate 2121.;% 5139
22711277 Pc-Board-C13-A
Knob 22142868
22826091 . Knob * Push Switch
ggg%rzgotrlderﬁ e 22826108 22146659 Pc-Board—FitC02
. 227142846
Push Switch
22146661 Push Switch
22146658

Circuit Braker Bracket-NWIS-4

Pc-Board-TR-Hold
2\2 142677

Leg (4 used)
i 22828031

Bush (TA. TC. VL)

25845120
Bush (TE)

22

Honetsu

Pc-Board-AF-C24

22142826
B

Pc-Board-US Pin

22748095

‘) Shield-Plate
‘.\,/ 22748136

AC-Concent

22167420

142842

Plate

Pcb-Sply-C12

22142864

Power Cord (TA. TC. VL)

22176221

Power Cord (TE)
22176286

Jack-US6P (4 used)
2163444 :

Plastic Rivet

22705022

<J Qt\,
= \‘\
Pc-Board-Pin CO1
22142843 Jack Plat

22711278

= Tr-Hold-Pcb
22142676

Shield-Plate
22748120

Pc-Board-AF-C10
22142721

Jack-US4P-S
2163446

Earth Terminal
22162258

Pc-Board-AF-C26
22142828



SB-514

12. PARTS LIST .

SYMBOL NO. | PABT NO. | DESCRIPTION | SYMBOL NO. | PART NO. DESCRIPTION
Pre SUPPLY UNIT ASSEMBLY (CCT-SPLY-C14) CAPACITORS
RESISTORS
co1 22448109 | 14F 50WV CF
RO 22570011 | 68 ohm  *10% 1W  RD co2 22362470 | 47pF +10% 50V CC (SL)
RO2 22570057 | 4.7k ohm %10% 2W  RD co3 22373683 | 0.068uF £20% 50V Mylar
RO3 22570066 | 8.2k ohm 10% 2W  RD cos 22447101 | 100uF 35WV CE
RO4 22670024 | 1k ohm  #10% 2W RD co5 22448109 | 1uF 50WV CE
co6 22362470 | 47pF *10% 50V CC (SL)
CAPACITORS co7 22362560 | 56pF +10% 50V CC (SL)
: cos 22447470 | 47uF 35WV CE
€01,02,03,04 | 22340030 | 0.01uF 500V c09 22447100 | 10uF 35WV CE
o5 22450016 | 220uF 160WV c10 22448109 | 1uF 50WV CE
c06,07 | 22440036 | 47uF 100WV
co8 22440101 | 100uF 100WV SEMICONDUCTORS
co9 22448221 | 220uF 5OWV
TRO1,0203 | 31231000 |2SC 1000-GR
SEMICONDUCTORS
TONE UNIT ASSEMBLY (CCF-AF-C23)
DO1 37682020 | 1D-2C1 : RESISTORS
D02 37682060 | 1D-221
R03,04,0506 | 22543222 | 2.2k ohm 5% 1/8W RD
TRO1 31231382 | 28C1382-0 R07,08,09,10, | 22543104 | 100k ohm 5% 1/8W RD
EO 22144187 | FUSE 1.2A R83,84,85.86
, Ri1,12,13,14 | 22543472 | 4.7k ohm 5% 1/8W RD
MAIN SUPPLY UNIT ASSEMBLY (CCT-SPLY-C12)  |R1516.17.18 | 22543274 | 270k ohm 5% 18N 20
CAPAGITORS R10.2021,22 | 22543272 | 2.7k ohm 5% 1/8W RD
R2324,25.26 | 22543122 | 1.2k ohm 15% 1/8W RD
R27,28 22543223 | 22k ohm 5% 1/8W RD
€01,02,03,04 | 22340030 | 0.01uF 500V R29,30 22543183 | 18k ohm  £5% 1/8W RD
R3132,33,34 | 22543103 | 10k ohm  +5% 1/8W RD
SEMICONDUCTORS 51,52,53,54
R35,36,38,43, | 22543102 | 1k ohm 5% 1/8W RD
44,75,76,77,78
D01,02,03,04 152583 R37,45,46 22553102 | 1k ohm  +5% 1/8W Single Ended
05,06,07,08 R39,40,41,42 | 22553123 | 12k ohm 5% 1/8W Single Ended
Fo1 22144139 | FUSE 2A 57,58
RA748,50,60 | 22543332 | 3.3k ohm 6% 1/8W RD
MIC UNIT ASSEMBLY (CCT-MIC-CO1) 60,62
RESISTORS R49,61 22553332 | 3.3k ohm  15% 1/8W Single Ended
: R55,56 22543123 | 12k ohm  #5% 1/8W RD
RO1 99544332 | 3.3k ohm  £10% 1/8W RD R63,64,65,66 | 22543224 | 220k ohm 5% 1/8W RD
RO2 22554824 | 820k ohm 10% 1/8W Single Ended| 76’ 22553333 | 33k ohm 5% 1/8W Single Ended
fo0s | oosaasss | 33k ohm  £10% 1/8W RD R68,69,70 22543333 | 33k ohm 5% 1/8W RD
o R7172,73,74 | 22543562 | 5.6k ohm 5% 1/8W RD
RO4 22544102 | 1k ohm  £10% 1/8W RD R79.80,81,82 | 22543221 | 220k ohm 5% 1/8W RD
RO5 22544473 | 47k ohm  £10% 1/8W RD R87.88 22543473 | 47k ohm  #56% 1/8W RD
RO6 22544222 | 2.2k ohm £10% 1/8W RD VRO01,02 22650425 | 100k ohm Bx4 Tone
RO7 22544332 | 3.3k ohm +10% 1/8W RD . VR03,04,05,06 | 22640402 | 250k ohm B Volume
ROS 22554184 | 180k ohm *10% 1/8W Single Ended
RO9 22554391 | 390k ohm 10% 1/8W Single Ended , CAPACITORS
R10 22544684 | 680k ohm 10% 1/8W RD ‘
R11 22544184 | 180k ohm *10% 1/8W RD €01,02,03,04 | 22448109 | 1u 50V CE
R12 22644103 | 10k ohm *10% 1/8W RD 29,30,31.32,
R13 22554222 | 2.2k ohm +10% 1/8% Single Ended g%:gs oros | zoaasazo | 53w taow 10V cE
¥ ’ ’ —_— 0
R14 22544473 | 47k ohm +10% 1/8W RD 09101112, | 22447100 | 108 35V OF
R15 22554104 | 100k ohm £10% 1/8W Single Ended | 12"/ /5 1
R16 22544104 | 100k ohm *10% 1/8W RD 37.38,39.40




“|symBoL NO. | PART NO. DESCRIPTION SYMBOL NO. | PART NO. DESCRIPTION
C17,18,19,20 | 22373222 | 0.0022uF *20% 50V Mylar C03,04,19,20, | 22445100 | 10uF 16WV EC
©21,22,23,24 | 22373223 | 0.022uF %20% 50V Mylar 25
25,26,27,28 C05,06,21,23, | 23373104 | 0.1uF 50V 20% Mylar
©33,34,35,36 | 22362470 | 47p £10% 50V (SL) 24,25
C41,42,43,44 | 22442470 | 47uF +10% 6.3V C15,16 22373823 | 0.082uF 50V £20% Mylar
C45,46,47,48 | 22362101 | 100p +10% 60V (SL) C17,18 22373153 | 0.015uF 50V 120% Mylar

SEMICONDUCTORS
SEMICONDUCTORS
TRO1,02,03,04 | 31231000 | 25C-1000 GR
05,06,07,08, TR01,02,03 31231000 | TR-2SC1000-GR
09,10,11,12 04,05,06,07
08,09
MATRIX UNIT ASSEMBLY (CCT-AF-C10)
RESISTORS DRIVER UNIT ASSEMBLY (CCT-AF-C26)
RESISTORS
R01,02,51,52, | 22544683 | 68k ohm 10% 1/8W RD
53 RO1,02,05,06 | 22544104 | 100k ohm *10% 1/8W RD
R03,04 226544224 | 220k ohm +10% 1/8W RD R03,04 22644332 | 3.3k ohm +10% 1/8W RD
RO5,58 22544333 | 33k ohm +10% 1/8W RD RO7,08 22544473 | 47k ohm *10% 1/8W RD
ROB 22544183 | 18k ohm *10% 1/8W RD R09,10,11,12 | 22544392 | 3.9 ohm *10% 1/8W RD
RO7 22544334 | 330k ohm 10% 1/8W RB R13,14 22570021 | 100 ohm #10% 2W RN
RO8 22554334 | 330k ohm *10% 1/8W Single Ended |R15,16 22544821 | 820 ohm *10% 1/8W RD
ROD.10,11,12, | 22644103 | 10k ohm *10% V8W RD R17,18 29544154 | 150k ohm £10% 1/8W RD
59,60 R19,20 22544102 | 1k ohm  +10% 1/8W RD
R13,15 22554563 | 5ok ohm  110% 1/BW Single Ended |R21,22 22544222 | 2.2k ohin 10% 1/8W RD
R14,18 22544563 | 56k ohm 10%'1/8W RD R23,24 22544392 | 3.9k ohm *10% 1/8W RD
R17,19,20,23 | 22544223 | 22k ohm *10% 1/8W RD R25,26,27,28 | 22544221 | 220 ohm *10% 1/8W RD
R18,24.47,48 | 22554223 | 22k ohm *10% 1/8W Single Ended [R29,30 22500047 | 10 ohm  *10% 5W RW
R21,22 22544104 | 100k ohm 10% 1/8W RD
R27,28 22554123 | 12k chm *10% 1/8W Single Ended {VR01,02 22658188 | 300k ohm Semifixed
R29,39,63 22554393 | 39k ohm *10% 1/8W Single Ended |VR03,04 22658189 | 500 ohm Semifixed
R30,37.38,72, | 22554103 | 10k ohm *10% 1/8W Single Ended
73 CAPACITORS
R31,32 22544274 | 270k obm %10% 1/8W RD
R33,34 22554682 | 6.8k ohm *10% 1/8W Single Ended }C01,02 22447479 | 4.7uF 35WV CE
R35 22544182 | 1.8k ohm *10% 1/8W RD €03,04 22447470 | 47uF  35WV CE
R36 22554182 | 1.8k ohm *10% 1/8W Single Ended C05,06 22373224 | 0.22uF 50V 120% Mylar
o || ot v stecot o | s | e tow o
, ohm *10% ingle Ende:
R43,44,4546 | 22554332 | 3.3k ohm *10% 1/8W Single Ended g??'zg z;ziig? Z;’FF 355‘;\\// £10% g: (SL)
R49,50 22554153 | 16k ohm +10% 1/8W Single Ended ’ B
R54 22554683 | 68k ohm +10% 1/8W Single Ended [C 1o 14 22362221 | 220pF 50V +10% CC (SL)
RE6,61,62,64 | 22554105 | 1M ohm  +10% 1/8W Single Ended |C15:16 22373103 | 0.014F 50V +10% Mylar
R56,66,67 22544684 | 680k ohm *10% 1/8W RD €17,18 22373104 | 0.1uF 5OV 120% Mylar
R57 22554333 | 33k ohm £10% 1/8W Single Ended {C19.20 22362330 | 33pF 5OV *10% CC (SL)
R65 22554123 | 12k ohm £10% 1/8W Single Ended |C21.22 22362470 | 47pF 50V *10% CC (SL)
R68,69 22544822 | 8.2k ohm +10% 1/8W RD
R70 22544102 | 1k ohm  +10% 1/8W RD SEMICONDUCTORS -
R71 22654102 | 1k ohm  *10% 1/8W Single Ended
TR01,02,03,04 | 31210561 | 28A561-Y
TR05,06,07,08 | 31230983 | 25C983-Y
CAPACITORS TR09,10 31230493 | 25C497-Y
TR11,12 31210497 | 25A497-Y

lco01,02,07,08, | 22448109 | 1uF 5OWV EC D01,02,03,04 | 31193016 | S3016-R

00,10,11,12,13 005,06 31111555 | 151555
14,22,27,28 D07,08,09,10 | 31111555 | 151555

— 36 —




sB-514

SYMBOL NO. | PART NO. DESCRIPTION SYMBOL NO. | PART NO. DESCRIPTION
EQ UNIT ASSEMBLY (CCT-AF-24) Cc34 22445100 | 10uF 16V
RESISTORS C35 22401025 | 0.33uF 35V cs
c37 22448470 | 47uF 50V
R01,02,57 22543474 | 470k ohm *%5 1/8W RD
R03,04 22541222 | 2.2k ohm *5% 1/8W LN SEMICONDUCTORS
R05,06 22643223 | 22k ohm 5% 1/8W RD
RO7,08 22641105 | 1M ohm  *5% 1/8W JN TR01,02,03, 31210493 | 2S5A493-GR
R09,10 22541184 | 180k ohm *5% 1/8W LN 04,07,08,11
R11,12,54 29543471 | 470k ohm 5% 1/8W RD TRO5,06 31230983 | 25C983-Y
R13,14 22570072 | 270k ohm *1% 1/8W RD TRO9,10 31231000 | 2SC1000-GR
R15,16 22570069 | 47k ohm £1% 1/8W RD , :
R17,18 22570071 | 18k ohm #1% 1/8W RD BTL SW UNIT ASSEMBLY (CCT-SW-C15)
R19,20 22570070 | 8.2k ohm 1% 1/8W RD RESISTORS
R21,22 22543473 | 47k ohm 5% 1/8W RD
R23,24 22543333 | 33k ohm 5% 1/8W RD R01,02 22543154 | 150k ohm #5% 1/8W RD
R25,26 22547562 | 5.6k ohm 5% 1/2W RD R03,04,07 225 3562 | 5.6k ohm 5% 1/8W RD
R27,28 22543102 | 1k ohm 5% 1/8W RD RO5,06 22543683 | 68k ohm 5% 1/8W RD
R29,30,39,40 | 22543105 | 1M ohm %5% 1/8W RD R09,10,11,12,13 | 22543473 | 47k ohm 15% 1/8W RD
R31,32,41,42 | 22541104 | 100k ohm 5% 1/8W LN RO8 22553562 | 5.6k ohm 5% 1/8W Single Ended
R33,34 22541333 | 33k ohm *5% 1/8W LN
R35,36 22643683 | 68k ohm 5% 1/8W RD CAPACITORS
R37,38 22543224 | 220k ohm 5% 1/8W RD
R43,56 22543822 | 8.2k ohm 15% 1/8W RD C01,02,03,04 | 22448109 | 1uF  BOV
R44,58 22543332 | 3.3k ohim 35% 1/8W RD 05,06
R45 22643225 | 2.2M ohm 15% 1/8W RD C07,08 22362470 | 47p £10% 50V CC
R46 22643105 | 1M ohm  15% 1/8W RD
R47 22643473 | 47k ohm 5% 1/8W RD SEMICONDUCTORS
R48 22543563 | 56k ohm 15% 1/8W RD ‘
R49 22643153 | 15k ohm 5% 1/8W RD TRO1,02 31231000 | 2SC-1000
R50,51,55,60 | 22543682 | 6.8k ohm 15% 1/8W RD s01 22146660 | Push Switch
R52 22543122 | 1.2k ohm 5% 1/8W RD
R53 22543272 | 2.7k ohm 15% 1/8W RD SPEAKER SW UNIT ASSEMBLY (CCT-SW-C14)
R59 22543392 | 3.9k ohm 5% 1/8W RD RESISTORS
R61,62 22543104 |-100k ohm 5% 1/8W RD —
CAPACITORS R01,03,04 22543332 | 3.3k ohm 5% 1/8W RD
RO2 22553332 | 3.3k ohm 5% 1/8W Single Ended
€01,02 22401026 | 4.7uF 35V cs
03,04 22447101 | 100uF 35V VRO01,02,03,04 | 22658186 | 1k ohm Semifixed
€05,06 22362470 | 47pF 50V +10% CC
C07,08,25,26 | 22343221 | 220pF 320% CK SEMICONDUCTORS
€09,10 22440039 | 47uF 5OV KU
Cc11,12 22370031 | 0.01uF 50V $2% Mylar D01,02,03,04 | 31120060 | 1N6O
Cc13,14 22380019 | 2400 pF 50V D05,06,07,08 | 31111555 | 1515565
C15,16 22380018 | 470pF 50V
c17,28 22445101 | 100pF 16V s01 22146657 | Push Switch
C19,20 22440038 | 1uF 50V KU
c21,22 22371223 | 0.022uF 50V 5% Mylar MODE SW UNIT ASSEMBLY (CCT-SW-C13)
C23,24 22371332 | 0.0033uF 50V 15% Mylar ’ RESISTORS
27,28 22447100 | 10uF 35V
C29,30 22401003 | 1uF 35V cs R01,02,03,04 | 22543472 | 4.7k ohm 5% 1/8W RD
C31,32 22440047 | 4.7uF 35V RO5,06,07,08 | 22543103 | 10k ohm 6% 1/8W RD
C33 22445330 | 33uF 16V R09,10,11,12 | 22543104 | 100k ohm 5% 1/8W RD




SB-514

SYMBOL NO.| PART NO. DESCRIPTION SYMBOL NO. | PART NO. DESCRIPTION
SEMICONDUCTORS . ELECTRICAL PARTS
S01 22146661 | Push Switch ' 22213850 | TRANS-PT8015
22104223 | METER-LEVEL
SELECTOR UNIT ASSEM BLY (CCT-SW-c12) ' 22113211 | LAMP.-METER
SEMICONDUCTORS 22116086 | SOCKET-RT
S001 2214599 LEVER Switch
S01 22146658 | Push Switch CBOO1, 22148605 | CIRKIT BREAKER
CB002,003, 22148605 | CIRKIT BREAKER
ACCESSORY UNIT ASSEMBLY (CCT-FILT-C02) CB004,005 22160016 | PC, CONNECTOR-14
RESISTORS 22162258 | Terminal (Earth)
22162264 | Terminal {Speaker)
R01,02,03,04, | 22643473 | 47k ohm 5% 1/8W RD 22162290 | Terminal
05,06,07,08 . 22162305 | Terminal {1P)
R09,10,11,12, | 225643223 | 22k ohm 5% 1/8W RD | 22162306 | Terminal (4P)
26 : 22162307 | Terminal (5P}
R13,14,15,16 22543100 | 10k ohm 5% 1/8W RD
R17,18,29,20 22543474 | 470k ohm 15% 1/8W RD JOo1 22163443 | Jack US 4P
R21,22,23,24 22543273 | 27k obhm 5% 1/8W RD Joo2 22163446 | Jack US4P-S
R25,27,28 226553223 | 22k ohm 5% 1/8W Single Ended |J003 22163444 | Jack US6P
- s et JO0A 22163437 | Jack Mic
CAPACITORS J0gs5 22164392 | PLUG-2P-B
J006,007 22163155 | Jack Headphon
C01,02,03,04 22448229 | 2.2ufF 50WV J008,009
05,06,07,08 JO10 | 22167145 | Voitage Selector
C09,10,11,12 22447479 | 4.7uF 35wWv 22167420 | Ac Concent
C13,14,15,16 22373823 | 0.082uF 120% 50WV 22184158 | Wire Clip
17,18,19,20 22373823 | 0.01uF +20% 50WV
21,22,23,24 R0OO1 22644101 | 100 ohm 110% 1/8W RD
C25,26,27,28 22362151 | 150p +10% 50WV R002,003, 22554104 | 100k ohm *10% 1/8W Single Ended
004,005
SEMICONDUCTORS R006,007 22546333 | 33k ohm 110% 1/4W RD
008,009
SO1 22146659 | Push Switch R010,011,012 | 22500048 | 0.5 ohm *10% 3W Cement
013,014,015, Resistor
US-PIN UNIT ASSEMBLY (CCT-PIN-C01) 016
RESISTORS R017,018,019 | 22500047 | 220 ohm *10% 2W M.Film
020 Resistor
R01,02,03,04 | 22543563 | 56k ohm 15% 1/8W RD
VROO1 22650424 | 250k ohm B Variablr Resistor (Main)
CAPACITORS VR002 22625400 | 50k ohm A Variable Resistor (Mic)
: 22142677 | PC Poard (Connector)
COo1 22445470 | 47uF 16V
Cco01 22321201 | 0.022uF120% 250V Film Capacitor
COIL UNIT ASSEMBLY (CCT-FILT-C03) C002,003 22430032 | 6800uF 50WV Electric
RESISTORS ' Capacitor
TR001,002 31230793 | 2SC793-BL
R0O1,02 22563100 | 10 ohm  *10% 1/2w RD 003,004 v
TRO005,006 31210663, | 2SA663-BL
SEMICONDUCTOR 007,008
TR009,010 31230496 | 2SC496
L01,02 22210107 | 1.27 mi 011,012




