SERVICE MANUAL

PREAMPLIFIER
SANSUI CA-2000

. —_—

S Bamend  Preamplifier

SANSUI ELECTRIC CO., LTD.



This service manual is designed for service engineers to repair, adjust,
maintain and order the replacement parts of the CA-2000 correctly.
When ordering the parts, use the stock number and parts name speci-
fically referring to the Parts Location and Parts Lists.

For

general usage and maintenance of the unit, please refer to the

Operating Instructions attached with the unit.
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1. SPECIFICATIONS

OUTPUT VOLTAGE
QUTPUT ...coviveeena.. 1.0V (rated)
(Maximum output level: 12V at 1kHz with no more
than 0.1% total harmonic distortion)
TAPE REC-1, 2 (Pin jacks)..150 mV
TAPE-2 REC/PLAY (DIN socket)

TOTAL HARMONIC DISTORTION
.................... less than 0.03%

INTERMODULATION DISTORTION (70 Hz: 7,000 Hz=4: 1
SMPTE method) .......... less than 0.03%
FREQUENCY RESPONSE (at rated output)
.................... 10 Hz to 80 kHz 9% dB

RIAA CURVE DEVIATION (PHONO)
.................... 4+0.2dB, —0.2dB (20 Hz to

20 kHz)
INPUT SENSITIVITY AND IMPEDANCE
(1 kHz for rated output)
PHONO-1 .............. 2mV,4mV, 8 mV/30kQ,
50 k), 100 k)
(Maximum input capability: 1V at 1 kHz, less than
0.1% distortion and PHONO SENSITIVITY switch

at 8 mV)
PHONO-2 .....covvunn.. 2 mV/50kO
AUX i, 150 mV/50 k()
TUNER ...ccv v ieiaas, 150 mV/50 k)

TAPE PLAY-1, 2 (Pin jacks) 150 mV/50 k)
TAPE-2 REC/PLAY (DIN socket)
.................... 150 mV/50 k()

HUM AND NOISE (IHF)

PHONO-1 .............. better than 75 dB
(Input sensitivity switch at 4 mV)
AUX oo better than 90 dB
TUNER ..... e better than 90 dB
TAPE PLAY-12 .......... better than 90 dB
CONTROLS
BASS ... .. +10 dB (30 Hz)

TONE SELECTOR (turnover frequencies)
.................. ..150 Hz, 300 Hz, 600 Hz
MIDRANGE .............. +5 dB (1.5 kHz)
TREBLE .....ovvvvvvnn... +10 dB (20 kHz)
TONE SELECTOR (turnover frequencies)
.................... 2kHz, 4kHz, 8 kHz

LOW FILTER ..'vveenn... —3 dB (20 Hz), 12 dB/oct.
—3 dB (60 Hz), 12 dB/oct.
HIGH FILTER ......... ...—3dB (7 kH2), 6 dB/oct.
—3 dB (12 kHz), 12 dB/oct.
MUTING ©ovoeeeaen... 0dB, —20 dB
POWER REQUIREMENTS
POWER VOLTAGE. ....... 100, 120, 220, 240 V, 50/60 Hz

120 V (Usable 110-130 V),
60 Hz for U.S.A. & Canada
POWER CONSUMPTION. .26 Watts
DIMENSIONS ....... e 460 mm (18 1/8") W
160 mm (6 5/16”) H
310 mm (12 1/4") D
WEIGHT .................. 9.9 kg (21.8 Ibs) net
11.6 kg (25.6 Ibs) packed

* Design and specifications subject to change without notice for improvements.
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3. OPERATIONS OF NEW CIRCUITS

3-1. Current Mirror Circuit

O Purpose of use in § CA-2000

By adding current mirror section to balanced-type signal
amplifier as Fig. 3-1, the current mirror circuit is effec-
tive to improve signal to noise ratio, distortion factor
and direct current stability.

Fig. 3-1 Current Mirror Circuit on F-2691 Equalizer
Circuit Board
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{OAdvantages

1. By operation of differential amplification in this
driver stage, the current mirror circuit is efficient to
reduce the influence of the power line voltage de-
viation and *Common Mode Rejection Ratio (C.M.R.
R.).

* C.M.R.R.(dB)= Differential Gain

Common Mode Gain

2. By basic functions of push-pull amplifier in this cir-
cuit, lower distortion factor is obtained.

3. Since the output impedance of this circuit can be
kept extremely high, considerable high gain is obtain-

ed.

$ Operation

This Current Mirror Circuit is composed of two semi-
conductors, TR0O1 & Diode D01 using as the current mir-
ror section, and a !CO1 using as the balanced-typed
signal amplifier as shown in Fig. 3-1. The transistor, TRO1,
and transistor A of first stage built in the IC operate as
a pushpull amplifier.

{Phase Characteristics

When input signal shown in Fig. 3-1. is supplied to the
base of the transistor A in the IC in normal operation,

3

1. Out-of phase signal against the input signal appears
at the collector of transistor A.

2. In-phase output signal against the input one appears
at the emitter of transistor A.

3. Since the base of transistor B built in the IC is ground-
ed in AC equivalent circuit, transistor B operates as

the function of common -base circuit; therefore, the
signal appeared at collector of transistor B is in-

phase signal against signal appeared at emmiter of
transistor B.

4. The signal appeared at collector of transistor B is
given to the base of TRO1. The signal appeared at
collector of TRO1 is out-of phase to the signal at col-
lector of transistor B and is in-phase signal at collec-
tor of transistor A.

Thus, the combination of transistor A and TRO1 is
used as operation of push-pull amplifier.

O Open Loop Gain

The open loop gain of conventional diffrential amplifier
itself is approximately 30dB to 35dB in normal opera-
tion; furthermore, by adding the current mirror circuit
in series to conventional differential amplifier, it is pos-
sible to obtain high open loop gain, approximately
70dB to 80dB. Consquently, the gain 40dB to 50dB, is
able to add to negative feedback loop by using the cur-

rent mirror circuit in order to improve distortion factors.

3-2. Four-gang Level Volume Control

This unit is equipped with four-gang level volume con-
trol for the purpose of the following reason.
Conventional 2-channel stereo control amplifier adopts
twin (two)-gang level volume control connecting with
the input side of tone control circuit. Therefore, noise
components existing in equalizer circuit can be gradual-
ly decreased by turning level volume control downward,
but noises occured in tone control circuit appears direct
to output speaker terminals. To eliminate the noises
existing in tone control circuit to speaker terminals at a
certain low level of volume control, this model, CA-2000
adopts four-gang level volume control which connects
with both output and input sides of tone control circuit
individually for 2-channel stereo function.

Fig. 3-2 Level Volume Control on one-channel

Level Volume Control
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4. PARTS LOCATION & PARTS LIST

4-1. F-2659 Power Supply Circuit Board (stock No. 7502101)

Conductor Side

OM1PURPLE .02 PURPLE .03 GRAY.04 YELLOW.OSYELLOW.

c n mugcu mwn:mnlgumu
INST FIRE HAZ ARD: EPLACE nnw e
WITH SAME TYPEFUSES. i i sl

D6 BLUE 07GRAY.08 ORAN

Parts List

Parts No. Stock No. Description Position Parts No. Stock No. Dascription Pogition  Parts No. Stock No. Description ] Pasition
TRe&o 0300470.1 2S5A726 Wi (F. G) I B Deoz 0310801 10DC2% ] Biode 2B Réoa 0202101 100{ 2w M.C 18
TRz 0306070.1 25C1313(F, G) 28 Dso3 0310340 1001 (152226) ' 1A Reos g201121 uﬂi!} LW MG 2B
TRaoa 03040701 25C1313(F. G) 1,28 Do 0340120 vD1212 I 1B R&nn 0701121 1200 o 2B
TRs04 03004701 25A726 W (F. G) I B Daos 0340120 vOI121%2 Voristor 1B fﬂml?iu A 250V

jﬂﬂnﬂﬂ#&ﬂ. 1 25D35&6(C. D) Daos 0340120 VD1212 2B Fan ar or A
TRets 11 or or I 28 Do 0340120  VD1212 2B | p432240 2a 250V
0308611.2 250357 (B.E) L. e Dsot 0316250  RO-10E (B) Zenar Diode 28 (0431240 2A 250V
i Jn-am:-au_! 258526 (C. D) 151588 Foz | or ar AC Fuse 2
04 or of .28 D { 0432240 24 250V
&1 Q311180 or Diode 1B
0303441.2 258527 (0.€) 1524730 | [0431210  0.54 250V
TRaar 0304070.1 25CI1313(F. G) 18 Foa or or 1 A
TReoe  0300470,1 25A726 W (F. G) 28 Cso2 0549206 1000xF 63V E.C. 1A lo432210 054 250v
TRaos 03040701 25C1313(F. G) 1A Ceon 0549204 1000eF &3V E.C. 2 A
TResio 0304070, 1 25C1313(F, G) | 18 Cerr 0655103 10000pF 500v C.C 28
Csm 0802109 1.0#F  100WY  M.C. 28
0310800 10DC2 Cen 0602109 1.0pF  100WYV  M.C | 8
Do or o Dicde 2B
loariee 151588 Rsoi 0104152 1 5k() 1 W O I A
L ] L ] L] L ]
4-2. F-2579 Pre-Main Switch Circuit Board (stock No. 7594591)
Conductor Side Parts List
r i T R A — .] Parts Mo. Stock MNo. Dascription
i __._-_-;"'F{' . f f
: ’ ST Ay s R ‘sﬂ%’ 0311140 1524730
Do ar or Dioda
0311180 151588
RLm 1150320 Ralay Swirch
2430240 Fomale Pin Jock (White)
2430270 Fomale Pin Jock (Red)

CME-29EHB
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4-3. F-2691 Equalizer Circuit Board (tock No. 7551031)

Conductor Side

Parts List

Parts No. Stock No. Description Position  Parts No. Stock No. Description Position Parts No. Stock No. Description Position
TRo1. 02  0304070.2 25C13113 (F. G) 1C.2C ICo.02 0340370, 1 25A798 (F.G) Tronsisior 1C.2C Cas, 2 0420391 avopF S0V P.C. 1A.2ZA
TRox 0 0306270.1 25CI1708 (F. G IB.

) t / c [ujnmu 1524730 Ris, 18 0231332 3.3k(} 10.20
{nauazm 25C1708 (F) Do c.2c ‘B 1%
TRos. 08 ot or IB.28B 1,02 | or ar 1 Diode : Ra. 32 0231223 22k () :
| 0306271 25C1708 (G)  \Tronsistor 03tiigo 151588 o 20 Rau. 0231564 5606() YiI4W MR TB.2E
[0300710  25A847 (F) Corod 0602229 2.20F  100WY  M.C. . Ris, 3 0231473 47k41 TA.ZA
TRo?. 08 or or 18.28 Cis.20 0625562 56ﬂﬂpFl 18.28 Rev g2 0231102 10k(] 10.20
| 0300711 25AB47 {G) Cai.72 0820101 100pF S0V P.C. 1B.28
TRes. 10 0304270.1 25CI1708 (F, G) 1C.2¢C C23, 24 0825122 1200pF 18.28

4-4. F-2573 Filter Accessory Circuit Board stock No. 7561581)

Conductor Side

T o CE AR e ps el

= T T

2 S et ST o vl T TR Y
T T e S TP e LS el

A Ry BT

L —

Parts List
Parts No.  Stock No. Description Position Parts No. Stock No. Description FPasition Parts No. Stock No. Description FPosition

TRor. 02 0304270.1 25C1708 (F. G) Yrentistor 28 VRO 1005170, 1 250k%) (M. M) Balonce Volume 1 A So03 1170950 Low Filter Switch 1C

r
TRo3. 04 0300760.1 Z5A%17 (1, 2) ans ! S 1170950 High Filter Switch 1C
S0 1190250 Mode Switch 1L2ZA 2410590 4P Pin Ast'y (Type D)
Cis g 0620821 B20pF S50V P.C, 2C.1¢C S0z 1170770 Muting Switch 2410910 2P Pin Ass'y (Type E)




4-5. F-2577 Treble Tone Selector Circuit Board (stock No. 7561611)

Conductor Side Parts List
[ Parts Ma. Stock Mo. Dazcription
Cor, 0z 0420331 30 pF}
507 PC.
03, 04 0820911 210 pF 9 <
S 1131150 Trable Tone Push Switch

4-6. F-2578 Bass Tone Selector Circuit Board (tock No. 7561621)

Conductor Side Parts List
Parti No. Stock No. Description
So01 1131140 Boss Tone Puth Switch

F-2571 Tape Copy & Tuner Signal Switching Circuit Board (stock No. 7594561)

Parts List

Conductor Side
Parts Mo. Stock No. Description
Sm 170870 Lever Switch. tuner
Soz2 1190280 Tape Copy Switch

4-8. F-2572 Tape Play Circuit Board (stock No. 7594571)

Parts List

Conductor Side

Parts Mo, Stock MNo. Dascription

Son 1190270 Tope Play switch
24107460 3P Pin Ass'y (Type C)
2410780 4P Pin Ass'y (Type C)
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4-9. F-2575 Midrange Tone Control Circuit Board (stock No. 7561591)

Conductor Side Parts List
Parts No. Stock No. Dascription Position
TRov, 02 0306270,1 25C1708 (F.G) Transistor 2A.28B
ICoi.02 0360290,1 25A798(F.G) IC 2A.28
YRo 1090150, 1 50k{} (B)~ 2 Midrange Volume 1 B

2410700 &P Pin Ass'y (Type F)

4-10. F-2576 Bass & Treble Tone Control Circuit Board (stock No. 7561601)

Conductor Side : Parts List

Parts Mo. Stock MNo. Description Positien

TRo1, 02  0306270,1 25CI1708(F.G) Tronsistor 2C.7A

ICa1, 02 03860290, 1 25A79B (F.G) [ 2C.7A
Cot, 02 0420301 J00pF SOV P.C. 1 C
VRoi 1090150, 1 50k{) (B) - 2 Treble Yolume 1C
VRoz POPOVE0, 1 S0k (B) - 2 Boss Volume 1A

2410700 &P Pin Accessory (Type F)

4-11. F-2491 Circuit Board for Headphone (stock No. 7594601)

Conductor Side Parts List
Parts No. Stock Mo, Description Position
4 m‘-‘fie;*if* 4 TRo1, 02 0304070.0 25C1313 (F.G) ]. VALZA
' :":{5; T TRo3, 04 0I05901.2 25C1124 (2.3) Transisior iB.28
r i
TRos. 04 0300351.2 2SA706 [ 1B.28
TRso 0308450.1 250356 (C. D) 18
ICor. 02 0360190 BAIIZ P A.2A
Dheon 0314400 RDAGE (C)
0104330 331} 1w CR.
H]J_IE. or oF 15-25
0211330 331 1w MR
0104330 330 1w Cp.
Ris. x { or or 16.28
| 0211330 330} 1T W MR,
B, 1BE.28
71, 72 0103100 1oL} ]'-.w CR.
Rz 24 0103331 3304} 16.28

2410580 AP Pin Ass'y (Type D)
2410590 4F Pin Ass'y (Type D)




4-12. F-2569 Input Terminal & Switch Circuit Board (stock No. 7594551)

Conductor Side Parts List
. —
EAﬁSlﬂ 9 -~26569 Parts No. Stock MNo. Description Position
Ror.o8 0231202 2.0k} ' W MR A
501 1190240 Input Selactor Switch A, B
Soz 1110310 Pick-up Lood Switch A
So3 1110310 Sensitivity Switch A
Jon 2090030 5P DIN Socker B
2410780 &P Pin Ass'y (Type C)
24302460 IP Jock (White)
2430270 1P Jock (Red)
B ........ y . .. s \ ik - p:.-—q "; |'_-
| AN prung) O remmennis ”.ﬁ:ﬂtw:ﬁ’m
i
i
% §
i
g i
= g
o
L -
4-13. F-2660 Level Volume Control Circuit Board (stock No. 7594581)
Conductor Side
.} ‘5'-‘\-1.-"'!.-
% % .. '\-_,. .-.El_.'l- . . Ii‘!
s 3 2 :
g :-I"-.!\--r':-.'\.—‘p 4 ! ._- "r-l‘ e 1#-;*-\.!5.;:: l.!‘ -q;;" -.i}l' L
GERSRES BT ST THIPRER I B S Cgy et e
i;.“,",’.“’:f'?.i.* A e e e e
'.'ﬁ? E "
_qmwrﬁmh‘* -
| 09D
ra'y ¥ i T e b L B TFTR B - R e e L b i Ll BT Dl s i e i s Sl g "EI
*mcw;m#w . aumww.NWW%iw:um R, m:w-m-,. a:-sr'l"‘
< Nt S il P MR T ot i P -lldi.'l.-'ﬂdrl.b—'ld-"'\-' e [ Sl ) e e e R e = e
'z":‘l-s- T‘a—*ﬁ&%ﬁﬁiﬁ&?hj A.I .e -'r_f‘:g bﬂ '? il ‘?rhﬁ“:fﬂ"' T. ?Ti:..t. L
Parts List
Parts No. Stock MNeo. Description Position Partg Mo. Stock MNe. Description Position
TRo1. 02 0304270.1 25C1708 (F. G) A.1.28 Cor,02  0802109.1  1ufF 100V MC VA 1B
TRo3.0«  0306380.1 25CI1951 {1.2) IA.28 VRot 1090220 100k(} x 4 Detent Volume
TRos. 06  0300470.1 25A726 B (F. G) ) Transistor 2 A
T“ﬁ’.“ DI0&070. 1 25C1313 {F, G] 2 A Sﬂ'l 1190290 Tone & Filtear Switch 1. Y
| 25A798 (F, G) 1A.1.28

ICe1, 02 0340370,
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5. OTHER

PARTS

5-1. Top & Bottom View

Top View

T701

Input Terminal
DIN Connector

Ground Terminal
Pick-up Load Switch
Sensitivity Switch

Input Terminal
Base

Bottom View

Power Fuse Holder

F701

1 | | Power Cord

1701
C703
P
Parts List
Parts No. Stock No. Description Parts No. Stock No. Description
F7o1 {mazzzu 1A 250V (AC 220V~240V) 4002550 Power Transformer
0432240 2A 250V (AC 100V~120V) Cr03 0659801 0.01 2F 150V C.C.
COro1~705 2450060 AC outlet 2430260 Famale Pin Jack (White)
2300060 Power Fuse Holder 2430270 Famale Pin Jack (Red)
2290150 Ground Terminal 5287411 Input Terminal Base
2410091 Voltage Selector Plug 1110310 Pick-up Load Switch
2410830 Voltage Selector Socket 1110310 Sensitivity Switch
3800240 Power Cord | 2090030 DIN Jack




5-2. Front View

Parts List

J

.
e .-"I
e
_—

4
Il"\. ]

Fipeamaphiiser

Parts Mo. Stock Mo. Deagcription Parts No. Stock No. Description Parts No. Stock No. Description
15318800 -6 Tyvpe Knob. Level Valums [ 5326520 E-3 Type Enob. Tilter & muting swich 16 1190270 Tope Play Switch
1_‘|I:I?I:IEEEI TH0kLY = 4 4 -gang detent level volume o J] I 70950 Low Filter Swirch 17 E00&430 bAaral Bannet
j'i..l].ﬁ?ﬁ? C-&6 Type Engb, Tone & Filter Switch 1 High Filter 3witch 1B 7007440 Farel Ass'y
P11902%0 Tone & Filier Switch \5047470 Masking, lever switch [ 904480 Spring, push knob
(1131150 Treble Tone Push Switch (5324520 E-3 Type Knob, Hiter & muting swilch EIZE530 Push Knob

3 ~§‘. 131140 Bass Tone Push Switch 10 1170950 Muting Switch | 5284721 Krnob Guide
5318253 B-& Type Knob, Treble Voiume | 5047470 Masking. lever switch \ 5284731 Lever Guide for 1 Contoct
B-& Type Knob. Midrange Volume - _'53':32?! D& Type Knob., bolonce vaolume !5236?#1 Laver Guida for 2 Contacts
4 I B-é Type Knob. Boss Volume 11015170, 1 250k8) (M.N) = 2. Balonce Yolume 15334581 Sonsui Mork
1 1090150, 1 S0kL} IB) = 2 Treble Volyme 19 :53'.52'-5! F-& Type Engb, mode switch R 50046440 laft Side Bonnat
f 506L) (B) < 2 Midrange Vaolume 119025 Mode Switch 20 5058700 Bottom Plate
l 50k8) (B} .~ 2 Bass Volume . (531828 f.6 Type Knob, Tape Copy Switch 21 5517050 Leg
5 T2 70 LED Ass’y, Protector indicator - 11190280 Tope Copy Swilch 22 S008450 Eight Side Bonnet
[ 5318242 -6 Typa Knob, puiput selacior [53246510 E-Z Type Knob. Tuner Switch
1 191770, 1 Fotary Switch, ouipul ielector 14 f:'n‘.?l:lﬂ?'ﬂ Lever Switch, tuner
[El?b.ﬁlﬂl E-2 Type Knob, power switch {5047 470 Mosking, lever switch
7 "»'I PIF0S10 Lever Switch, power switch 15 .'53133--"'1 H-& Type Enob. input Zelector
5047470 Maosking, lever switch L1 ER0240 input Selector Switch
B 2430170 Headphane Jock 16 531837 H-& Type Knob, Tope Ploy Switch
.

5-3. Figures

Connectors & Pin Ass’y

Connectors Pin Ass'y

. i ] —
| Type A (3~10 pins) ' Type B (2~6 pins) Stock No | Type A{3~10 pins} | TypeB(3~10pins)| Type C(3~10 pins)
| —— 2 Pins 2420450 | | MR |
< B e e e == 3 Pins(RED) 2420650 |
uf:_vnj % 3 H:;'}# R e | 4 Pins 2420470 | !
TSAR _— | LTSl seins 2420880 | |
1 s e 6 Pins 2420480 |

| e

NOTE: Since stock number of famale connectors (type B) with wires are not
shown in each parts list of Complete circuit board, please refer to the

above parts list when ordering the connector.

Abbreviations

‘Type E (2~6 pins) |

If | =T | |
ot T oa | TE:%:"--ET: | =) |
E meo i mom - 'L Fi ‘2& ﬁ&f"% 1
| I.c-_-'_':-.|.J._h\_\_‘_|-:m.__\_1 E.' | :,l ,..-_::_H_‘:L ;.l-'-_'J';- 1 - f e -'"“:':___.u--— __-"'-:rq_\_ :
| -..___\_"—\-\_._\_\_\___ _""--.5____;! .'! | ;_\_\__\_ -\-\_\_\_"‘—\-\..._ i -! ' il '-.___.__ _:_'___,J'-:

Ul T | Tl |

< T | < [ :IT I “ErTh |

C.R. : Carbon Resistor E.C. H
S.R. : Solid Resistor BP.E.C.:
Ce.R. : Cement Resistor
M.R. : Metallized Film C.C. -
Resistor Mi.C. :
F.R. : Fusing Resistor 0.C. :
N.ILR. : Non-Inflammable P.C. .
: Resistor E.C. :
M.C. : Mylar Capacitor

Electrolytic Capacitor
Bi-Polar Electrolytic
Capacitor

Ceramic Capacitor
Mica Capacitor

Qil Capacitor
Polystyrene Capacitor
Tantalum Capacitor

10
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* La présentation et les spécifications sont susceptibles d’éter modifiées sans préavis par suite d'améliorations éventuelles.
6 Sc H E M AT l C D l A G R A M * Anderungen, die dem technischen Fortschritt dienen, bleiben vorbehalten.
- * Design and specification subject to change without notice for improvements.
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