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1. SPECIFICATIONS

SEMICONDUCTORS

FETS g 2
TransiStOrS .uvvveeriiireeiiirrcrnensas 39
BIOEES .ovvecsessnammimiama 18

POWER AMPLIFIER SECTION

Music Power Qutput (IHF) 240 Watts (4Q )
170 Watts (8Q )

Continuous Power Qutput Q4W/94W (4 Q) )

(each channel driven) 67W/67W (8 Q)
Continuous Power Qutput  82W + 82W (4 ()
(both channels driven) 57W + 57W (8 ()
Power Output in the range 47W + 47W (8 © ,Harmonic Distortior
of 20Hz to 20kHz Less than 0.3%
(both channels driven)
Harmonic Distortion Less than 0.3% (Continuous power
output)
Intermodulation Distortion Less than 0.2% (Continuous power
output)
Power Bandwidth (IHF) 5Hz to 50kHz (8 (), Harmonic Dis-
tortion Less than 0.3%)
Frequency Response 5Hz to 80kHz, * 1dB

Input Sensitivity/Impedance 500mV/100k{
(1kHz, Continuous power

output)
Speakers 4to 16
Damping Factor More than 65 {8 Q2 , 1TkHz)
Center Channel Output 500mV
PREAMPLIFIER SECTION
Output Voltage 3V (Rated output), 5V (Max.)
Harmonic Distortion Less than 0.1%
Frequency Response 20Hz, to 60kHz, = 1dB

Input Sensitivity/Impedance PHONO 1 MAG 2.9mV/50kQ
CER 58mV/100k¢2
PHONO 2 MM 29mV/20kQ
50k (2 , 100k Q2
MC 1154V /30Q
(with PHONO INPUT TRANSFORM:

ER “PP-402")
MIC 2.2mV/50k(
TUNER 200mV /200k
AUX 1,2 200mV/200k
TAPE MONITOR 1, 2
200mV /200k 2
Recording Output TAPE REC 1, 2 (Pin jack) 200mV
TAPE REC (DIN connector) 30mV
BASS Control (3dB step) —9dB, + 12dB (100H2z)
TREBLE Control (3dB step} —12dB, + 9dB (10kHz)
LLOW Filter 30Hz/—3dB
60Hz/—3dB (12dB/oct.)
HIGH Filter 6kHz/—3dB
19k Hz/—3dB (12dB/oct.)
Equalization Curve PHONQO: RIAA
Loudness Contour +11.5dB/100Hz +6.5dB/10kHz with
Volume Control set at —40dB
position,
Muting —20dB
Hum and Noise (IHF) FHONO More than 80dB

TUNER, AUX More than 100dB

i



Channel Separation (1kHz)

MISCELLANEOUS

Power Requirements

Power Consumption

Dimensions (overall)

Weight  Without package
With package

PHONO More than 50dB
TUNER, AUX More than 55dB

110V, 120V, 130V, 220V and 240V.

(Switchable) -+ FVW model
120V --.... KUW model
50 —~ 60Hz
340W (Max.)
16«1—%-” /430mm (width)
1 height
T /145mm (height)

13—]4—" /337mm (depth)

28 |Ib 30z/12.8kg
29 Ib 50z/14.5kg

L

NOTE: Specifications and the design subject to possible modifica-
tion without notice due to improvements

SA-1000
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The block diagram shows the signal path in
the SA-1000 as well as the auxiliary circuits
such as the overload protector and power

supply.

2-1. LOW LEVEL INPUT
CIRCUIT

Low level signals such as outputs from phono
cartridge or microphone are supplied into the
PHONO 1/2 and MIC input jacks. The input
impedance of the PHONO 2 inputs is selectable
by S4, to obtain optimum load impedances for
different types of magnetic cartridges. S3 selects
between moving coil (MC) and moving magnet
(MM) cartridges.

Low output MC cartridges can be accommo-
dated with the help of an optional 14-time
step-up transformer (Pioneer model PP-402)
which can be plugged into the 8P connector.
Program sources and their matched impedances
are selected bv the input selector, S1.

2-2. HEAD AMPLIFIER

The complete head amplifier is contained on
the W21-007 PCB, consisting of two voltage
amplifiers and directly coupled emitter-follower
circuitry. The overall negative feedback loop
circuit for compensation is connected between
the emitters of Q1 and Q3.

Compensation characteristics are: RIAA play-
back standard for PHONO, flat response for
microphone.

2-3. HIGH LEVEL INPUTS AND
CONTROL CIRCUITS

High level inputs such as AUX 1/2 and TUNER
are also selected by S1. Input from tape deck
and recording output signal (a head amplifier
output or a direct output from a high level
Input) are switched by S5 and S6, respectively.
The selected signal then passes to mode switch
S2, balance and volume controls through the
RC network which establishes the characteristic
of the tone control bass cut side. This
characteristic can be switched by part of S7.

2-4. CONTROL AMPLIFIER

This stage, consisting of one FET and two
transistors, 1s embodied on PCB No. W15-050.
The FET is used in the top amplifier to obtain
stable, high impedance under all conditions;
the Q3 emitter-follower circuit maintains good
negative feedback conditions for the tone
control circuits.

The output from this stage passes to the next
filter stage and the switched RC network
which determines the tone control character-

istics, 1.e. treble boost and cut and bass boost.

2-5. FILTERS

The filter stage is embodied in PCB No. W28-004.
Filter desigh uses switchable RC factors with
emitter-follower transistors. Basically, this
variable filter operates according to the active
filter principle; it features a steep-cut, 12dB/oct
characteristic. The cut-off frequencies (—3dB)
are selected by switches S10 and S11 — S10
selects the treble cut-off points (6 or 12 kHz) |,
S11 selects the bass cut-off points (30 or 60 Hz).

2-6. MAIN AMPLIFIER

The main stereo amplifier stage consists of
4 power transistors mounted on heat sink
and 14 other transistors. It is mounted on
PCB No. W23-008. Of the seven transistors in
each channel, Q1 and Q2, and Q3 and Q4
operate in pairs, forming a differential amplifier.
This eliminates DC voltage and current drift
in the transistors caused by fluctuations in
the ambient temperature, thereby stabilizing
the amplifier’s total performance.

In the above-mentioned differential amplifier,
the base of Q1 receives the signal input while
the overall NFB voltage is applied to the base
of Q2. The output of this stage, somewhat
resembling a push-pull output, is taken from
between the collectors of Q1 and Q2 and
applied to the bases of the following differential
amplifier, Q3 and Q4. The output from the
Q3 emitter is applied to the emitter of Q4.
On the other hand, an inverted emitter input is
also applied to the base of Q4 so that Q4
amplifies the sum total of these input values.
The output from Q4 drives the quasi-
complementary  Darlington output stage
consisting of transistor pairs Q6/Q8 and Q7/Q9.
Q5 does not serve for signal amplification
but works in combination with diode to
stabilize the bias of Q6, Q7 and Q8, Q4 against
temperature fluctuations.

2-7. PROTECTOR CIRCUIT

The protector consists of two types of detectors
and a DC amplifier, all assembled on PCB No.
W28-008.

Q1 is a detector for static overload exceeding
the rated collector current limit and caused
by thermal running of the power transistors
or trouble in some part, and for dynamic
overload caused by a drop in the output load
impedance below 2 ohms. Q1 protects the
left channel, Q2 the right channel. Q3 and Q4
form a differential amplifier which detects DC
drift voltages present at the output. It serves
both channels simultaneously.
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Q5 — Q7 form a trigger circuit for the relay
at the DC amplifier. In normal operation,
the relay contacts are closed by the collector
current of Q7 and the output signal is fed to
the speakers. If the detector detects some
trouble, the relay opens and disconnects the
output terminals from the original output
point in the circuit.

2-8. POWER SUPPLY

Q1 and Q2 are voltage regulators, supplying
low-ripple rectified current to the preamplifier.
The balanced voltage supply for the power
amplifier is obtained from other power trans-
former taps via a bridged rectifier. All parts
except the filter capacitor and power trans-
former are located on PCB No. W16-035.
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3. ANALYSIS OF SOME SELECTED CIRCUITS

Fig. 1 shows the main amplifier stage to be
analyzed. Explanations of the operation theory
follow the numbers in the hatch part of fig. 1.

3-1. QUASI-COMPLEMENTARY
PUSH-PULL OUTPUT

(Block 1)

Figs. 2 and 3 illustrate how NPN + NPN
and PNP + NPN transistors can be converted
into the equivalent of a single transistor by
connecting them in the Darlington mode. By
this method, the stages from Q6 to Q9
can be considerably simplified, as shown in
fig. 4.

However, because Q6 operates as emitter-
follower, and Q7 as collector-follower, in the
typical quasi-complementary circuit constituted
by Darlington connection, their top and bottom
transistor input impedances vary. Resistor R27
compensates for this difference.

Fig. 4 shows basic operation with zero DC
operation bias. Because a crossover is produced
in the output as shown in fig. 5, a DC voltage
equal to the total base-emitter bias of Q6,
Q7 and Q8 is applied between the bases of

Q6 and Q7. The base of Q6 has, of course,

+ potential, the base of Q7 has — potential.
In normal operation, this voltage is approxi-
mately 1.8 — 2.1V. The DC voltage between
output terminal (i.e. junction of R28 and R29)
and chassis would be approximately 0 if its
top and bottom are balanced.

This distribution of DC voltages, vitally im-
portant for adjustments and trouble-shooting,
is shown in fig. 6.

Voltage against chassis, at zero signal

operation.

* E1, E2, E3 approximately 0V

* All VBE voltages approximately
0.7V

Qs’

Niks X Niks

Fig. 2

Fig. 3

+B

Fig. 4

/

CROSSOVER
DISTORTION

+41V O

10

O |+4IV

3-2. DC BIAS APPLY CIRCUIT

(Block 4)

As shown in fig. 6, the total bias voltage is
composed of the current through R22, D4,
VR2, R23 and the collector current of Q4
which flows through Q5 (which is parallel to
the above R22-R23 stretch).

The internal resistance of Q5 becomes close to
infinite when the slider of VR2 is moved
towards R23, because this reduces the bias at
Q5. Thereby, the total bias voltage increases.
On the other hand, if the slider is moved
towards D4, the internal DC resistance of Q5
drops, and consequently the total bias is also
reduced.

Adjustment of the total bias is chiefly deter-
mined by the idle current of Q8 and Q9 (i.e.
the collector current at no signal). The reference
value for this idle current is 100 mA.

The purpose of Q5 in this bias circuit is to
compensate automatically for bias changes
caused by temperature fluctuations. In addition,
D2 helps to stabilize the bias of Q5.



3-3. DRIVE AMPLIFIER
(Blocks 2, 3, 4)

The Darlington connected final output stage
operates as an emitter-follower with unity gain.
The effective value of collector load R20 is
greatly increased by bootstrap positive feedback

through C5.
Fig. 7 shows the relation between driver and

power amplifier in a simplified form. The input
between base and emitter of Q6 and Q7 is
the voltage across R20, because the return
from R20 is connected to the emitter of Q6
and Q7 through C5. Also, the voltage gain
in the total circuit can be increased, as the
return point of R20 has the same high potential
as the output signal. The use of a differential
amplifier (make up of Q3 and Q4 has two
effects: stability against temperature fluctu-
ations is improved; and through effective use
of the reverse phase output of Q1 and Q2
the total voltage gain can be increased by 6dB.

3-4. DC NEUTRAL POTENTIAL
STABILIZER (Blocks 7, 8)

Fig. 8 is a simplified illustration of the DC
loop circuit which, by means of Q1 and Q2,
arrests the DC voltage at the signal output
terminals at OV level.

The supply voltage to the differential amplifier
formed by Q1 and Q2 is first stabilized by
the Zener diodes.

D3 and D2 so that no fluctuations can be
caused by instabilities in the AC line voltage.
The DC potential applied to the base of Q1 is
regulated by VR1 and D1 in such a way that

3-5. SIGNAL

SA-1000

the DC potential (B’) at the base of @2 remains

OV — in other words, stabilization. If some
undesirable DC voltage is present at (B’),
the difference between these two base

potentials becomes the effective input for the
differential amplifier, whereby the DC voltage
between the collectors of Q1 and Q2 is
changed. This — changed — DC voltage changes
the collector current of the next-stage
differential amplifier @3 and Q4 which, in turn,
changes the bias of the power output stage
Q6 — Q9. Thereby, the DC voltage at (B’) is
regulated back to OV. This operation is based
on the theory of negative feedback for DC,
and 1t requires direct coupling without capaci-
tors for all amplifier stages.

The purpose of D1 in this circuit is to prevent
drift of the Q1 base DC potential (the reference

voltage) caused by temperature fluctuations.

NEGATIVE
FEEDBACK CIRCUIT
(Blocks 5, 8, 9, 10)

The signal NFB voltage passes through the
network of block 9, is divided by R14 and R15,
and is then applied to the base of Q2.
Appearing at the emitter of Q2, this voltage is
applied to the emitter of Q1, cancelling the
input at the base of Q1, i.e. acting as negative
feedback. The closed loop gain of the amplifier
with NFB applied is determined by the ratio
R15 + R14
R15

impedance of C4 to be negligibly small in
comparison with R15. With the values as given
in the circuit described here, this gain is 48,
l.e. a voltage gain of 48 times between the
base of Q1 and the output terminal.

The network shown in blocks (5) and is
a phase compensator which improves stability
against changes in the reactive load.

3-6. DC_NEUTRAL VOLTAGE
DETECTOR (Fig. 9)

The protector circuit, embodied in the
protector unit PCB W28-008, consists of two
varieties of detectors and a trigger circuit,
as shown in fig, 9.

at frequencies high enough for the

P Fig. 7
R.: 56K @&
O———M——3 X
IN O ;
R. 470
I’“'x =
- R- 1ICK R.I100K A =
* WD) OB
il I %
, N =
x & %
D. 'ap) .
o—— N\ - To@
5 | 4 t .
R 0y R. 22K ToQs Fig. 8

11
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The trigger circuit acts on both detectors.
Its operation is as follows:

The current from the series circuit D8 to R16
lowers the base potential of Q5 below its
emitter potential, which makes Q5 and,
consequently, Q6 conductive. The collector
current from Q6 through R21 lowers the base
potential of Q7, and Q7 is cut off. No current
flows in the relay, which means the output
circuit is opened by the relay contacts.

The DC neutral voltage detector is essentially
a differential amplifier formed by Q3 and Q4.
This differential amplifier’s effective input is
the difference between the two inputs.
Therefore, any signal input from pin @) and
pin (1) is ineffective in this amplifier, but
as soon as some DC voltage appears at these
pins, the Q4 base has DC potential but the Q3
base circuit stops the DC flow with its
capacitors, because DC input is effective in
the differential amplifier, thus DC input voltage
cause variations of collector current of Q3 or
Q4 and serves to turn D6 or D7 on and off,

triggering Q5.

3-7. OVERLOAD DETECTOR
CIRCUIT

Two conditions can constitute overload: a short
circuit (or extremely low impedance) between
the output terminals; and a large DC current
flow in the chained power transistors.

Fig. 10 shows the detector circuit including
the chained power transistors and the output
load (RL).

In the case of a static DC overcurrent, a larger
voltage will appear across the two 0.5 ohm
resistances. When this voltage becomes large
enough to make Q1 or Q2 conductive, 1t will
flow through these transistors and activate
the trigger for Q5.

Next, let us examine the condition with a signal
supplied and the chained transistors delivering
power into the RL RL (see fig. 11).

If RL 1s at or above the specified value,
and in case of positive half cycle voltages of

12

between base and emitter of Q1 is 0V,
and Q1 is cut off in the negative half cycle.
Points (b) and (¢)are OV, as above. If, however,
RL drops to 2 ohms or below, the bridge
circuit shown in fig. 11 becomes unbalanced
within half a signal cycle, a voltage is applied
between base and emitter of Q1, Q1 becomes
conductive, and Q5 is triggered.

@

a 33K d 10K




4. DISASSEMBLY

4-1 REMOVAL OF THE COVER

Remove the two screws from each side of
the cover, and pull the cover up.

4-2 REMOVAL OF THE
BOTTOM PLATE

Remove the ten screws from the bottom plate.
The bottom plate will now come off.

4-3 REMOVAL OF THE FRONT
PANEL

Pull all the controls and switches knobs off
from the shaft. Remove the nuts and washers =il ma e
from the shaft of the POWER switch, 2
VOLUME control, BALANCE control and -
SELECTOR switch, and then remove the two R e
screws from the bottom of the front panel.

The front panel will now come off. - :a

T .

.

4-4 REMOVAL OF THE METAL
HOUSING

Remove the two screws fixing the main
amplifier cover to pull it. PHOTO 2
Remove the four screws fixing the shield cover
of the head amplifier and control amplifier
units and pull the cover.

4-5 REMOVAL OF THE UNITS

When removing the unit, please observe:

1. Do not simply pull unit up to remove,
as this may damage hole or fastener boss.

2. Squeeze upper part of fastener with small
pliers as indicated by arrows in illustration,
then pull unit upward (fig. 12).

3. Fasteners once removed from the chassis
can not be used again as then lose strength.

PHOTO 3

UNIT
(LLLLL L ANNL XY

FASTENER

A AN A NN TMALARRRNN

CHASSIS

Fig, 12

PHOTO 4
13



5. PERFORMANCE CHECKS AND ADJUSTMENTS

5-1. DC VOLTAGE CHECK

The following checks are basic performance
checks of all circuit boards. If the AC line
voltage is within £ 3% of rated value, all
voltages at the checkpoints must be as specified,
with a tolerance of * 20%. Amplifier and
controls must be in the following condition.
a) Disconnect all signal inputs and outputs.
b) Remove bottom plate and wooden case.
¢) Remove metal housing.

d) Connect 8 ochm/30W dummy loads to each

speaker A output.
e) Set controls as follows:

CONTROL POSITION
INPUT SELECTOR AUX 1
MODE SELECTOR NORM
PHONO 2 SELECTOR MM

PHONO IMPEDANCE SELECTOR 50 k &
TAPE MONITOR OFF
DUPLICATE SWITCH OFF

BASS, TREBLE CONTROLS FLAT
LOUDNESS SWITCH OFF

LOW, HIGH FILTER SWITCHES OFF
MUTING SWITCH 0dB

PRE & MAIN SWITCH SEPARATED
BALANCE CONTROL CENTER

POWER & SPEAKER SELECTOR OFF
f) Connect AC cord to AC outlet,

g) Set POWER & SPEAKER SELECTOR to
SPKR A position.

h) Allow a few minutes for amplifier to
warm up.

1) Check voltages according to following tables
and figures.

Measure voltages
voltmeter.

with high impedance

‘ TYPICAL I
P.C.B. UNIT CHECKPOINT VOLTAGES
Power supply Pin 2 Pin 1 or 13 (GND) + 25V

(W16—035) Pin 3 Pin 1 or 13 (GND) + 35V
Pin 9 Pin 1 or 13 (GND) + 43V
Pinl10 Pin 1 or 13 (GND) — 43V
Pin12—— Pin 1 or 13 (GND) — 45V
Main amplifier Pin 7— Pin 5 (GND) nearly OV
(W23—008) Pin 8 Pin 6 (GND) nearly 0V
- Pin13 Pinll, Pinlb Pin19 _
Pin16 —= Pin20, Pinl4  Pinl2 * e = QTY al
Collector — Emitter of Q9, Q10 + 1.8 = + 2.2V all
Protector Pin 7 Pin 8 Pin 6 —=Pin 5 + 0.1V all
(W28—008) Q7 emitter -~ Pin 4 oV
TF 1 TP 2 ov
Filter Q1 collector = Pin E + 20V
(W28—004) Q1 and Q2 emitter —= Pin E1 + 1V
Control amplifier Q5 and Q6 emitter Pin E + 17V all
(W15—050)
Head amplifier Q5 and Q6 emitter Pin E + 17V all
(W21—007)
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5-2. DC NEUTRAL VOLTAGE
& DETECTOR CIRCUIT

ADJUSTMENT (Figs. 13, 14)

The following adjustments are effective in case

such as:

Protector cuts off output immediately when

power is turned on, without obvious reason,

Clipping distortion at volume peaks,

Smothered sound at low peaks,

although pre-amplifier output is clean.

a) Set all controls as in 5-1 (e).

b) Observe relay located at top of chassis.
Turn power on. Relay should be activated,
without chattering, about 3-5 seconds later.

c) Disconnect lead wires from pins @ and @
on PCB W28-008.

d) Connect voltmeter between TP1 and TP2
on PCB W28-008.

e) Adjust VR1 on PCB W28-008 for OV meter
reading. T

f) Re-connect lead wires to pin @

g) Adjust VR1 on main amplifier W23-008 for
OV meter reading.

h) Re-connect lead wire to pin @

i) Adjust VR2 on main amplifier PCB W23-008
to obtain OV meter reading.

5-3. IDLE CURRENT ADJUST -
MENT (Fig. 14)

a) Set all controls as in 5-1 (e). Also follow
steps (f), (g) and (h) of 5-1.

b) Set voltmeter to lowest range, connect
between pins @ and on PCB W23-008.

c) Adjust VR3 to obtain meter reading of
0.1V * 20%.

d) Connect voltmeter between pins @and
e) Adjust VR4 as in step (c).

PIN@ PIN @
Fig. 13

16
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SA-1000

6. SCHEMATIC DIAGRAM AND PRINTED CIRCUIT BOARDS

6-1. UNIT CONNECTION DIAGRAM

FUSE 3A:110V ,120V, 130V
1.5A: 220V . 240V

AG 110/
120 /130
¢20/240V

(k

50/60Hz

R, 100K
LEFT ‘
MiC @O
l?imVI FU"H mode|
PHDﬂﬂ' 1
R3nv] © R S4- IR &= -
(CER) @@ TmA
100K
Tedrois oXY e 5 g3
L1152V} HES DARNO 2
TUNER & 10 S [ (5) @ ale 9
200mV 33- IR} 15 N
2o IS OH—f AC 120V
AUX 1@ , ij% EE% 23 @53 (8) o 60Hz
[200m vV 17 o= - |8 (KUW model)
AUX 2 o S
[200mV] - Ras
'HGN.I G 3 -....3\?3\&.
335
HON. 2 (© ,
[200mV]rape |
200mV | bt TAPE RECORDER
200mV l P T
NNECTOR
-REC.2 G—FF Sl INy 0UT; SPEAKER A
b - 6TH/BTW BS
HEAD AMP CONTROL
_ana ! +8
W52-004 W21-007 AMP S,,- IR
L= E
=S| 3
RIGHT MIC © INg ouT; - SPEAKER B
(MM) 'S _‘é ®- ‘@;
(CER) € : GO
PHOND 2 A 100K SE S5~ IR
(MM/MOY | ' IQ@ | '
TUNER O -@"' 6 $ G
%J Sio-1R
Aux. 1 © (%) I I | !
= = 7
AUX. 2 @ Sg—2F PROTECTOR
L, UNIT "¢
MON. G- ! ! D 2 W28-008
n
MON. 2 @;CE:D
- TAPE - S
REC. 1 (© | - 3
| S
~REC. 2 (© _ DY
g9
Siﬂ-”:
SWITCHES 7 | S IF
S, INPUT SELEGTOR | .MIC 2.PHON(*1 3. PHONO2 4.TUNER 5. AUX1 6. AUX 2 “ _
21 gogeﬂsnecmﬂ .REV 2.NORM 3. L 4 R 5 L+R )
3 PHONQ 2 SELECTOR MM -— MC V ---- DC VOLTAGE AT NO
Ly B INPUT SIGNAL
S¢ PHONO IMP. SELECTOR 20k Q 2. 50k 3. 100kQ CICEa - SIGNAL VOLTAGE AT 67W OQUTPUT
S¢ TAPE MONITOR SW. 1. MONITOR 1 2. OFF 3. MONITOR 2 &= -+ DC CURRENT AT NO INPUT SIGNAL
gs gggglgggﬁmgr. Dng-B—r ON 8 Sw THERMO SW ON ==(QFF RESISTORS
Sn - ~ +12d Sis RELAY OFF <> ON
Se  BASS CONTROL -9 dB ~ +12dB ? HOE%%OHMOHM
Ss TREBLE CONTROL ~12dB ~ + 9dB POTENTIOMETERS K - KILOHM
Sie TREBLE CONTROL -12dB ~ + 9dB VR; VOLUME CAPACITORS
S;y LOUDNESS SW. OFF = ON VRZ BALANCE NON MARK - uF
S;;, LOW FILTER SW. I. 30Hz 2. OFF 3. 60Hz P-- upf
Sy HIGH FILTER SW. . 12kHz 2. OFF 3. 6kHz
S« MUTING SW. OFF == -20d8
Sis POWER SW, & OQUTPUT SELECTOR 1. POWER OFF 2.A 3. SPKR OFF 4.B 5. A+B
S1¢ PRE & MAIN SW. SEPARATED == INTERCOUPLED
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6-2 HEAD AMPLIFIER UNIT (W21-007)

HEAD AMP UNIT

wW21-007
[ o ——— ————
e -
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I | Cnﬂl-m 1.8k 00033 :
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3 3 . b
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| ™ r'rw 5 10/25 e
Uiy S5 1 33K \°A 28£1000 |
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CONTROL AMP UNIT
W15-050

6-3 CONTROL AMPLIFIER UNIT (W15-050)

° [oso-gm]| °©

Al

W,y vy
[0 10 —W—e e
—F-o 4 g
ZN| 20 A 4 _ .y_m~ _Em_
E M6E 3 0ENST Ay 9Y

o—/\N\——eo
¥l 9ty %8

(4 |
-
& 9 “
4.__, Ly a2 O yggd
O un 9"y mNmﬂw
ﬁl@m 20 m 2 | A Pl
| 8 ﬂ - , _ Ao ¥ o
SR < . “ GE/022 —\\}—0
| 3 O ‘z © .v__UN__ mu—.ﬂ :
_ *a1) o—W——op0
_ mw\o_ :u P
_ - X
| HI8SYIST . c m
| ?@ Smmxﬁ .
: e
: J0Lt .@nd AG9 .FM
_ W.-—..e
| uﬂ..—_.‘
“ d6C 8
-

FOIL SIDE

20



SA-1000

6-4 FILTER UNIT (W28-004)
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PROTECTOR UNIT
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6-6 PROTECTOR UNIT (W28-008)
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6-7 POWER SUPPLY UNIT (W16-035)

[POWER SUPPLY UNIT
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8. PACKING PARTS VIEW
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SA-1000
9. ALTERATIONS

From serial No. 14901, some alterations have been made in parts and circuitry.
The new parts and circuit diagrams are as follows.

® UNIT CONNECTION DIAGRAM
® HEAD AMPLIFIER UNIT
@ FILTER UNIT

7. PARTS LIST

7-1 MISCELLANEOUS PARTS

CAPACITORS
IN uF, 10% TOLERANCE

Description

CQMA 153K
CQMA 153K
CQMA223K
CQMA223K
CQMAS823K

COMA823K
CQMA823K
CQMA823K

RESISTORS
IN OHM %W, 10% TOLERANCE, k:k{

Description

Metal oxide RS2P 561K
Metal oxide RS2P 561K
Carbon film RD%PS 124K
Carbon film RD%PS 124K

OTHERS

Head amplifier unit W21-007-A
Filter unit W28-004-A
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7-2 HEAD AMPLIFIER UNIT

RESISTORS
IN OHM %W, 10% TOLERANCE, k:kQ

Part No.

Description

Carbon film 330
Carbon film 330

x 5%
T 5%

331
331J

RD%PS
RDPS

Carbon
Carbon
Carbon

Carbon
Carbon
Carbon

film
film
film

film
film
film

200k
200k
18k

18k
1k
1k

RD%PS
RD%PS
RD%PS

RD7%PS
RD%PS
RD%PS

204K
204K
183K

183K
102K
102K

7-4 FILTER UNIT

CAPACITORS

IN «F, 10% TOLERANCE

Symbol Description Part No.
C1 Mylar 0.15 50V CQMA154K 50
C2 Mylar 0.15 50V CQMA 154K 50
C3 My lar 0.15 50V COMA154K 50
C4 Mylar 0.15 50V CQMA154K 50
CH Mylar 0.082 50V CQMAS823K 50
C6 Mylar 0.082 50V CQOMA823K 50
G Mylar 0.082 50V CQMAS823K 50
C8 Mylar 0.082 50V CQMAS823K 50

RESISTORS

IN OHM %W, 10% TOLERANCE k:kQ
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Carbon
Carbon
Carbon
Carbon

Carbon
Carbon
Carbon

Carbon

Description

film
film
film
film

film
film
film
film

Part No.

22k
22k
18k
18k

10k
10k
120k
120k

RDPS
RDPS
RD%PS
RDPS

RDPS
RD%PS
RD%PS
RD%PS

223K
223K
183K
183K

103K
103K
124K
124K




' 6. SCHEMATIC DIAGRAM AND PRINTED CIRCUIT BOARDS

6-1 UNIT CONNECTION DIAGRAM

SA-1000
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6-2 HEAD AMPLIFIER UNIT (W21-007)

HEAD AMP UNIT
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6-4 FILTER UNIT (28-004)
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