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1. SPECIFICATIONS

Semiconductors

Transistors
Diodes

Amplifier Section

Circuitry
Equalizer Amplifer .. .. ..

Flat Amplifier

Input (Sensitivity/Impedance)
PHONO

CARTRIDGE LOAD

AUX2 .. . oo
TAPE PLAY . .. .......
PHONO Overload Level
(TH.D.:0.01%) « - vvvvnnn.
Output (Level/Impedancce)
TAPE REC
OUTPUT (RL: 50kQ) .. ..

2-stage differential ampli-

fier

Class-A SEPP with current
mirror circuit

2-stage differential ampli-
fier

Class-A SEPP with current
mirror circuit

2.5mV/100%, 10k€2,
25k, 50k 75k,
100k£2

. 100pF, 150pF, 200pF,
300pF, 400pF, 500pF
150mV/50k2
150mV/50kQ2
150mV/50kQ

300mV (1kHz)

150mV/1k§2
1V/4508 {rated)
20V/1508 (max.)

Total Harmonic Distortion (20Hz to 20,000 Hz)

PHONO.............. 0.006% (1V output, VOL-
UME: —20dB. = GAIN
CONTROL: 0dB)
AUX.......
GAIN Output Level
CONTROL 1V 5V 1oV 20V
—6dB 0.003% 0.005% - —
0dB 0.005% 0.003% 0.005% -
6dB 0.008% 0.003% 0.003% 0.005%

Frequency Response
PHONO

20Hz to 20,000Hz £0.2dB
10Hz to 100,000Hz *04B

—0.2dB

3Hz to 300,000Hz *9dB

—1.0dB

Hum and Noise (IHF, short-circuited, A network)

PHONO (1V output) . ...
AUX (1V output)
Phono Subsonic Filter ... ...

Miscellaneous
Power Requirements

Power Consumption
Dimensions

Weight without package:
with package:
AC Outlets

Furnished Parts

Connection Cord with Pin Plugs

Operating Instructions . .. ...

80dB
100dB
15Hz (6dB/oct.).

120V 60Hz (KL-type)
110V, 120V, 220V and
240V 50/60Hz (S-type)
14 watts (UL)

420(W) x 81(H) x 357(D)
mm

169/16 - 3-3/16 - 14-3/8
in.

6.3kg (13 1b 14 02)

7.4kg (161b 502)

3 (SWITCHED, KL-type)
2 (SWITCHED, S-type)

2 (UNSWITCHED)

Hex. Wrench (used for fastening VOLUME knob) . . . .. 1

NOTE:

Specifications and the design subject to possible modifica-
tion without notice due to improvements.
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2. FRONT PANEL FACILITIES

~POWER SWITCH

Set this switch to the ON position and power is supplied
to the C-21.

There will be no sound for a brief interval after you have
set this switch to ON. This does not indicate a breakdown
and it is due to the actuation of the built-in muting
circuit.

TAPE SWITCH
Set this switch to the ON position to monitor the play-
back or recording sound when a tape deck is connected to
the C-21’s TAPE (REC, PLAY) terminals.

NOTE:

Set this switch to OFF (top setting) when listeningtoa |

record or a broadcast program.

—VOLUME CONTROL

Use this control to adjust the output level of the OUTPUT
terminals.

The dial indicates the attenuation in dB units when the
maximum output level is set to 0dB. No sound will pass
through the speakers when this control is set to the oo
position on the bottom left.

rCARTRIDGE LOAD SWITCHES

Use these switches to select the input resistance (ohms)
and input capacitance (pF) in accordance with the spec-
ified load impedance and load capacitance of the cartridge
you are using.

POWER L GAIN R TAPE
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28 14 CARTRIDGE
34 10 LOAD ProNG PHOND
afa Sk . SUBSONIC, AUX 1
pre) a 200 400 25k 75k AUX S
150 S00 10k, 100k
s 100 100

84 a

&a 2 PF ohme

70 o
o B
{IPIONEER STERED PREAVIPLIFIER C-21

PILOT LAMP—

GAIN (L, R) CONTROLS

Adjust these controls in accordance with the input
sensitivity of the power amplifier (and speakers, too)
connected to the C-21’s OUTPUT (L, R) terminals.
Output values of 1V, 2V and 0.5V can be obtained when
these controls are set to 0dB (center), +6dB and -6dB,
respectively, in relation to the rated inputs. When balanc-
ing the volume for the left and right channels, turn one of
these controls (L or R) either clockwise or counterclock-
wise and adjust. If the controls are turned to the o=
position on the bottom left, no sound will pass through
the speakers.

FUNCTION SWITCH

Use this switch to select the required program source.

PHONO SUBSONIC: When listening to a record on a
turntable connected to the PHONO terminals
on the C-21, this switch will actuate the sub-
sonic filter to eliminate low frequency noise
caused by warp and other imperfections in the
record.

PHONO: Set the switch to this position when listening to
a record on a turntable which is connected to
the C-21’s PHONO terminals.

AUX 1: Set the switch to this position when listening to
a program source on a component which is
connected to the C-21’s AUX 1 terminals.

AUX 2:  Set the switch to this position when listening to

a program source on a component which is
connected to the C-21’s AUX 2 terminals.

SUBSONIC FILTER

This filter attenuates frequencies lower than 15Hz by 6dB/
oct, and so eliminates ultra-low-frequency noise generated
by distortion and other adverse phenomena in records.
Although this noise is inaudible, it is a factor which generates
intermodulation distortion and can damage the speakers.
When listening to records, set the FUNCTION switch to the
PHONO SUBSONIC position, and this seemingly. harmless
noise will be cancelled out.




3. CONNECTION DIAGRAM

Turntable

Output

Tape deck

o =)
UUEE oo
RS

8|

Ground .
terminal uteut terminals | terminals Qutput terminals Playback terminals| IRecording
terminals
“CAUTION waw smn 1001 3 & 30 mm gy . A .
T o s T IR (RSN
PHONO AUX1 AUXZ PLAY AEC
o | il I 3
S| 121
LO JQ L 120V JBOH2z —4 120V 80H]
SPARE POWER QUTLET
. {Capacity up to 550W)
Ground the ground terminal of AC outlet

the turntable, tuner and tape

deck.
Power ampilifier Input terminals
] %
J = ——i
L ]

Speaker systems

UNSWITCHED
{Capacity up to 350W)

USING THE AC OUTLETS

SWITCHED: These outlets are connected with the
POWER switch, and so setting this switch to the
ON or OFF positions supplies or cuts off the
power not only to the C-21 but also to these out-
lets (up to a total power capacity of 550W). For
example, if you connect the power plug of a tuner
connected to the C-21 to a SWITCHED outlet, you
can turn the power to the tuner on or off by
operating the C-21°s POWER switch, as long as the
tuner’s power switch is set to ON.

UNSWITCHED: These power outlets are not
related to the operation of the C-21’s POWER
switch, and so they can be used to supply power to
other hi-fi components at all times (up to a total
power capacity of 950W).
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4. DISASSEMBLY

Remove the two mounting screws at each side of
the top cover and remove the top cover by pulling
it to the rear.

Remove the 8 mounting screws at the bottom plate
and lift off the bottom plate.

Loosen the GAIN knob and VOLUME knob set of
screws and remove all the knobs.
Remove the 2 mounting nuts at the front, remove
the 2 screws at the top and remove the front panel
by pulling it forward.



5. PARTS LOCATION

Front Panel View Front pane! Knob (VOLUME) Top cover
ANB-432 AAB-122 ANE-123

Knob (FUNCTION)
AAB-123

Knob (POWER) Knob (GAIN) Knob (TAPE) Knob (CARTRIDGE LOAD)
AAD-120 AAB-124 AAD-120 AAB-125

Front View with Panel Removed

Variable resistor 1k$2, 22-step (GAIN)

Lever switch (POWER) ACV-019

ASK-130 (for KL-type)
ASK-131 (for S-type)

Variable resistor 100k{2, 32-step (VOLUME)
ACV-177

Rotary switch (FUNCTION)
. ASD-061

Lamp with wires Lever switch (TAPE) Rotary switch (CARTRIDGE LOAD)
AEL-062 ASK-115 ASD-062

Rear View (KL-type)

Terminal (INPUT) Terminal (OUTPUT) AC socket (UNSWITCHED)
AKB-024 AKB-034 AKP-004

Terminal (GND) Terminal {TAPE) AC socket (SWITCHED)
AKE-019 AKB-035 AKP-005
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Top View
Fuse holder 1P
AKR-032 (for KL-type) Input Assembly
Euse 1A AWF-025

AEK-106 (for KL-type) Flat amplifier assembly

AWK-055

Power transformer
ATT-395 (for KL-type)
ATT-410 (for S-type)

—-—-
g

Connector housing 4P
g Connector housing 3P

AKX-016
Contact éKn);?;: 5
AKF-028 (x 4 Connector housing 5P 0
A o1 AKF-028 (x 3)
Contact
AKF-028 {x 5) Connector housing 6P
AKX-018
Contact
AKF-028 (x 6)



6. BLOCK

Block Diagram

|

DIAGRAM AND LEVEL

Sub-sonic fifter
Cfe=15Hz)
| ]

T
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7. CIRCUIT DESCRIPTIONS

7.1 EQUALIZER AMPLIFIER

The equalizer amplifier has a 100k{) input re-
sistance and 100pF input capacitance. The resistors
and capacitors are inserted in parallel with the
input circuit and can be selected in 6 steps
(R = 100€2, 10k, 25k, 50k, 75k$2, 100kS2
and C = 100pF, 150pF, 200pF, 300pF, 400pF,
500pF) by means of the CARTRIDGE LOAD
selector switch to ensure that the performance
quality of the cartridge is exhibited to the fullest.

NOTE:
The load capacitance of the phono cartridge includes the

capacitance- of the connection cord in addition to -the
input capacitance given for this unit.

© +B{3TV)

~0
QuTPur

i

0 -B(-31V)

PHON:—_‘

INPUT

R3 Ry €3
Re. Rio
RS Rt
Ri2
Ris
2

I,m,uw
crhee
RETRAE

Re 3 R
”

Sq : CARTRIDGE LOAD SWITCH - R
Sz © CARTRIDGE LOAD SWITCH-C

Fig. 1 Circuitry of Equalizer Amplifier

The input coupling capacitor is a polypropylene
film capacitor. This capacitor has a better frequency
response and temperature characteristic than elec-
trolytic capacitors.

The first stage is a newly developed ultra-low-noise
transistor differential amplifier. The use of this

transistor and high negative feedback provide an-

SN ratio of 80dB (IHF, short circuit, A network).
The second stage is a differential amplifier with
current mirror, and this is operated as a push-pull
amplifier. The principles of the current mirror are
illustrated in Fig. 2. If the diode VF (forward
voltage, DC) and transistor VBE (base to emitter
voltage, DC) are assumed to be equal and IB (base
current, DC) is sufficiently lower than I, the
relation I1R1 = L2R2 is established. Therefore,

c-21

RI g

D!:l; v

| |

h Iz

2R2

B\,

Jo

Fig. 2 Principles of Current Mirror

I = IiR1/R2 and a current I» proportional to I
can flow. This causes Ic (collector current, DC)of
Q5 to become proportional to @3; Q4 and Qb5 are
operated as a push-pull amplifier. This circuit has
a good voltage utility factor and superb linearity.
The final stage is a Class A symmetrical com-
plementary SEPP circuit having a wide dynamic
range and low output impedance.

The NFB circuit of this unit is shown in Fig. 3.
The deviation of the equalizer characteristic of this
unit is within +0.2dB over the 20Hz ~ 20kHz range.
Therefore, polypropylene capacitors having a toler-
ance of *+1% are used as Cl and C2. Moreover,
R2, R3 are metal film resistors having a tolerance
of within *#0.5% and R1, R4, R5 are metal film
resistors having a tolerance of within +1%.

The output coupling capacitors are connected in
series and are nonpolar. Good characteristics are
obtained by connecting metallized Mylar- film
capacitors in parallel. ,
When the FUNCTION switch is set to the PHONO
SUBSONIC position, the capacitance of the output
coupling capacitors is made small and they are used
as a 15Hz cut-off frequency, —6dB/oct slope high
pass filter.

C2 Cr
10000 pF 35000pF

R2 R1
91k& 2.2k

Ra R3
518, 715k&

Fig. 3 NFB Circuit



The input — distortion curves are given in Fig. 4
and the frequency — equalizer deviation curve is

given in Fig. 5.
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Fig. 4
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T 0.4 Output terminal: TAPE REC jacks—i- | {4 151 I
z Losad impedance: 500 ‘ +
= 0z 0dB: 150mV i -
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02 i i
& i
@i-0.4 = . |
t 1
10 100 F- 4 € M - oK 3 -4
FREQUENCY IN Hz
Fig. 5

7.2 FLAT AMPLIFIER (Fig. 6)

This amplifier has the same circuit construction
as the equalizer amplifier. Since a large low-range
gain such as that of the equalizer amplifier is un-
necessary and voltage drift at the output center
poses no problems, it is used as a DC amplifier.
As it can function sufficiently well, even under
low impedance loads, it’s performance is the same
as that of a low output power amp. Hence, an
output of 10V or greater (20Hz ~ 20kHz, T.H.D.
0.01%) is obtained even when directly coupled to
a 600£2 line.

Its frequency response is given in Fig. 7 and its
output voltage — distortion characteristic curves
are given in Fig. 8.

Ce

— I—]
l ? R R 3 0 +8 (37V)
+ 2 € 33
ZRs
Dif}‘i Cs » D2 + Q6
SR & Q2 2z
0_0'1 R1 G 9] .
INPUT y .
R T 0 OUTPUT
i 2 ;03
' C ) i’
Z % TCIO
Re 3 2Rs Ri3 0-B(3TV)

Fig. 6 Circuitry of Flat Amplifier

10

2 L

LT i .

8
L
z -2 / 1 T 1 t :
_a RN i , :
u / Tnput terminal:AUX Jjacks ; f
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. 001 :
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ik : .
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0.002}——- T R 1 HH
! i . | kHz
0,001 [l 20Hz
o.1 2 2 4 6 10
QUTPUT LEVEL IN V
Fig. 8

7.3 MUTING CIRCUIT

A built-in muting circuit prevents unwanted noise
when the power is turned ON and OFF.

This circuit opens and closes the output circuits
by means of two reed relays. The contacts of the
relays are closed and the output circuits are con-
nected only during normal operation.

A one-circuit reed relay (one set of make contacts)
is used. One such relay is used in each of the left
and right channels.

The relay drive circuit is shown in Fig. 9. Relay
coils RL1, RL2 are connected in parallel. When
the power is turned OFF, the relay contacts are
opened.

In Fig. 9, 7.5V (AC) are supplied when the power is
turned ON.

The time constant of the negative power supply
side is smaller than that of the positive side.
Moreover, the values of R1 and R2 are selected
(-2.9V at the anode of D1) so that Q1 is turned
off during normal operation. Consequently, Q1
remains in the off state even if the power is
turned ON.

QR2, Q3 constitute a Schmidt circuit. Q2 is turned
off and @3 is turned on immediately after the
power is turned ON. Therefore, Q4 is in the off
state, current doesn’t flow in RL1, RL2 and the
output circuit remains open. When C1 is charged
thru R3, R4, the base potential of Q2 rises, the
Schmidt circuit is inverted, Q2 is turned on and
Q3 is turned off. Consequently, Q4 is turned on,
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current flows in RL1, RL2 and the output circuits
are closed. When the power is turned OFF, the
negative power supply quickly drops to 0V. Since
the positive power supply drops comparatively
slowly, the base of Q1 is forward biased thru D1
and Q1 is temporarily tumed on. Thereupon, the
base potential of Q2 drops, the Schmidt circuit is
inverted, Q2 is turned off and Q3 is turned on.
Consequently, Q4 is turned off and the output
circuits are opened. When Q1 is turned on, C1 is
quickly discharged and the muting operation is
performed again when the power is turned back
ON.

+6V

c-21

7.4 POWER SUPPLY CIRCUIT

The power transformer has three secondary coils.
One of these coils is for indicator lamp and muting
circuit use. The other two are for left channel and
right channel bridge rectification, reapectively.
t37V DC are supplied by transistor and Zener
diode positive and negative voltage regulator
circuits.

| V)

ACTEV O + ] )
O_yL c i i %Fﬁ ZR3
‘ ’ D1
Ro 1 (!;2
i I ;;;l Q1 72
+
9 : C2

Fig. 9 Muting Circuit
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8. EXPLODED VIEW

NOMENCLATURE OF SCREWS, WASHERS AND NUTS

The following symbols stand for screws, washers and nuts as shown in exploded view.

Symbol Description Shape Symbol Description Shape
RT Brazier head tapping screw Q]::] EW E type washer @ E
PT Pan head tapping screw G:j FW Flat washer @ I]
BT Binding head tapping screw ﬂ]j:] SW Spring lock washer @ %
CT Cpuntersunk head tapping screw DD N Nut @
. AN
TT Truss head tapping screw @ WN Washer faced nut (O] @:ﬂ
Ny’
Oval countersunk head tappin -
OCT v PpRIng m ITW Internal toothed lock washer @ ﬂ
screw
PM Pan head machine screw GD oTW Outernal toothed lock washer 'é:-\(?;% i
Countersunk head machine i
CM serew D: sC Slotted set screw (Cone point) e =
Oval countersunk head .
OocM machine screw (DE SF Slotted set screw (Flat point) e &9
i Hexagon socket headless set
T™ Truss head machine screw C- HS {
screw (EMZ
BM Binding head machine screw @:: ocw Oval countersunk head wood (Dm,
screw
Pan head screw with spring
PSA | L e (ko W | Countersunk head wood screw | [Tt
Pan head screw with spring
PSB lock washer and flat washer RW Round head wood screw GW
PSF Pan head screw with flat washer CH]I:‘_‘_‘)
EXAMPLE
t
PM - 3x8 EW-9¢x1

12

length inmm (/)
diameter in mm {d )

Symbol

D=
C I ;d

thickness inmm { ¢)
diameter in mm (d)

Symbol
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1 2 3 » 2 5 | 6
; ‘ NOTE:
Parts indicated in red type cannot be supplied.
Top cover.
ANE-123 2 ?
a 1
I
]
1
i
1
t
[}
1
]
See pages 15 —
B
Front panel
ANB-432 Crew:s3:%:8
: ABA-002
Bottom plate
» 2 >
Knob (POWER)——S o !
AAD-120
Knob (GAI » C
AAB-124 A » Screw 3 X 8 Screw:3 x 8
Knob (TAPE MO ABA-002 ABA-Q02
AAD-120 ;
Kno@ (VOLUME
AAB;122 Washer faced nut M9
Knob (CARTRIDGE LOAD) ABN-024
AAB-125
‘ Knob (FUNCTIONY
AAB-123
AE(;-083 )
Screw3x8 irBa:_eg;z)ead tapping screw 4x 10
ABA-002 *f
= Foot
AEC-083 D
Brazier head tapping sérew 4 x 10~ ’
ABA-070
1 2 3 4 5 6

14



5 6

NOTE::
Parts ing:licated in red type cannot be supplied.

AC power cor

Brazier head tapping screw 3 x6
ABA-048

ADG-015
A Rear panel Strain relief
AC power cord Fuse holder with AEC-327
- voltage selector Binding head screw
“Power transformer ADG-013 (for KL-type) | AKR-031 ‘ <7 | ABA-093
. “ATT-395 (for KL-type) <
, Sideplate ' ATT410 (for Stype) S . ' 3 3
QGFQW“@*W“S? = ; - ( : e RPN , | PN
ABA-002 use 1A {for KL-type cﬂ 3
AEK-106 , , Rear panel {eramic capacitor Fuse 1A ~ACsocket (AC OUTLETS)
Brazier head Screw 3 x 8 ACG-001 AEK-106 - AKP-004
tapping screw 3x6 ABA-002 FOR S-TYPE REAR PANEL
ABA-048 ! = Binding head screw
ZL:(S; %%l;ler {(for KL-type) 2&;0;(!)(:'( (AC OUTLETS) s ABA-093 Binding head tapping screw 3x10
AKR- el | ABA-144
B AC gocket ;
; (ACOUTLETS) L% .
Wire saddle *\AKP-OO% Terminal (GROUND)
: Chassis ~ Ceramic capacito AKE-019
: Ceramic capacitor Spring washer M3 - ACG-003 N\ Brinding head screw
Lever switch (POWER ACG-001 ABE-017 P (for KL-type) ; ABA-093
ASK-130 (for KL-type) PN Terminal (OUTPUT) % Screw 3 x 8
ASK-131 {for S-typeg I ) N  AKB-034 :  ABAOD2
ﬁﬁ” \ Mé - Terminal {TAPE) i%e;f‘f;‘f;rew
. ut 035
jContact ™\ ABN-011 AKB035 Outernal toothed lock washer
Connector housing 4P |AKF-028]\ N i : XEE-O38
AKX-016 7 go:n.ect(;; Washer faced nut M4
Flat amplifier assembl AT()S('?)% 7 ABN-01 3
AWK-055 \\ . ! 1
Brazier head tapping screw 3x6 /é————— Brazier head tapping screw 3x6
C ABA-048 ' ABA-048 ;
. ' - Contact
Sub-panel AKF-028
b Contact
Screw 3 x 8 ' XN AKF-028
ABA-002 '
Connecto p’
h %ggpéﬁggﬁéﬁ& Sy
. AKX-018
Brazier head
tapping screw 3x6
ABA-048
Screw3x 8
S
ponge ABA-002
D

15




1 % 3
input Assembly (AWF-025) NOTE: - ’
Parts indicated in red type cannot be supplied.
A
Rotary switch (CARTRIDGE LOAD)
ASD-060
otary switch (FUNCTION)
ASD-061 ‘
P.C. board-held metal—
. @35\ .
Washer faced nut M7 Terminal (INPUT)
ABN-031 AKB-024
Union nut Washer M7 B
ABN-030 B22-018 Jumper wire .
Contact strip 6P J
AKM-020 \
a9
D "%
ét? 2 oh/
AKM-018 : p.C. board
P.C. board = C
D
1 2 3

17



1 2 3

Flat Amplifier Assembly (AWK-(355) NOTE:

Parts ind:iicated in red type cannot be supplied.

Lamp with wires 8V, B0mA
Variable resistor 1kQ 22-step
P.C. board-held_metal
Lever switch (TAPE MONITOR)
Lamp holde -Variable resistor 100k 32-step
AEB-051

(VOLUME)

ACV-177
Washer faced nut M

ABN-024
Screw 3 x 6 Y . U-type 4P terminal
ABA-116 $ AKC-047
Union nu .

ABN-009
Interndl toothed lock washer

ABE-001

s BGItACE Strip 5P

AKM-019
Contact strip 4PW «
AKM-022
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9.1 SCHEMATIC DIAGRAM FOR KL-TYPE
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9.2 SCHEMATIC DIAGRAM FOR S-TYPE wu e

The indicated semiconductors are representative ones only. Other
alternative semiconductors may be used and are listed in the parts
list. s
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9.3 MISCELLANEA
Miscellaneous Parts

SWITCH
Symbol Descr"rption
51 Lever switch (POWER}
CAPACITORS

Symbol Description

1 Ceramic 0.0

C2 Ceramic 0.01

C2 Ceramic 0.01
OTHERS

Symbol Description

T1 Powser transformer
FU1 Fuse 1A
Fuse halder 1P
Piug in selector

AC socket (double)
AC socket (triple)
AC power cord

250V
125V
250V

External Appearance of Transistors

25A906

25C1384

25AB72A
25C945A
28C1775A

E

NOTE:
e Capacitors: in uF unless otherwise noted p:pF

c-21

o Resistors: in §, WW unless otherwise noted k:k2, M:MQ

Part No. {(KL-type) Part No. (8-type) Remarks
ASK-130 ASK-131
Part No. (KL-type) Part No. {S-typel Remarks
ACG-001 ACG-00
ACG003 L
........ ACG-001
Part No. {KL-typel Part No. (S-type) Remarks
ATT-395 ATT-410
AEK-106 AEK-108
AKR-032 Ll
........ AKR-031 with fuse holder
AKP-004 AKP-004
AKP-005 Ll
ADG-013 ADG-015
2SAB98 & B
25C1903 C
25B507
258596
25D526 c ¢
2SD313R
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Parts List of Flat Amplifier Assembly (AWK-055)}

SWITCHES
Symbol Description
S1 Lever switch (TAPE MONITOR)
RKL1 Reed relay
RLZ2 Reed relay
OTHERS
Symbol Dascription
Lamp with wires 8V, B0mA
4P plug
BP plug
4P terminal {U-typel
Lamp holder
Union nut
Washerfaced nut M9
Internal toothed lock washer
RESISTORS
Symbol Description
VR1 Variable resistor 100k x 2, 32-step
{(VOLUME]}
VR2 Variable resistor 1k, 22-step
(GAIN}
VR3 Variable resistor 1k, 22-step
(GAIN)}
R1 Metal film 470 1/5W
R2 Metal film 470 1/5W
R3 Metal film 2.2k 1/5W
R4 Metal film 2.2k 1/5W
R5 Metal film 2.2k 1/5W
R6 Metal film 47 1/6W
R7 Metal film 100k 1/5W
RS Metal film , 100k 1/6W
RS Metal film 33k 1/5W
R10 Metal film 33k 1/5W
R11 Metal film 4.7k 1/5W
R12 Metal film 4.7k 1/5W
R13 Metal film 4.7k 1/5W
R14 Metal film 4.7k 1/6W
R15 Carbon film 15k W
R16€ Carbon film 15k W
R17 Metal film 1k 1/5W
R18 Metal film 1k 1/5W
R12 Metal film 13k 1/5W
R20 Metal film 13k 1/5W
R21 Metal film 100 1/5W
R22 Metal film 100 1/5W
R23 Metal film 10k 1/8W
R24 Metal film 10k 1/5W
R25 Metal fitm 47 1/5W

27

Part No.

ASK-115
ASR-024
ASR-024

Part No.

AEL-062
AKM-022
AKM-019
AKC-047
AEB-051

ABN-009
ABN-024
ABE-001

Part No.

ACV-177
ACV-019

ACV-019

RN1/550Q 4700F
RN1/58Q 4700F
RN1/568Q 2201F
RN1/65Q 2201F
RN1/55Q 2201F

RN1/58Q 0470F
RN1/68Q 1003F
RN1/58Q 1003F
RN1/5SQ3302F
RN1/55Q 3302F

RN1/550Q 4701F
RN1/55Q 4701F
RN1/58Q 4701F
RN1/58Q 4701F
RDWPM 1534

RD%PM 153J

RN1/58Q 1001F
RN1/6SQ 1001F
RN1/65Q 1302F
RMN1/58Q 1302F

RN1/8S0Q 1600F
RN1/5SQ 1000F
RN1/5SQ 1002F
RN1/55Q 1002F
RN1/85Q 0470F

Symbol Description
R26 Metal film 47
]27 Metal film 47
R28 Metal film &7
R29 Metal film 100
R30 Metal fitm 100
R31 Metal film 33
R32 Metal film 33
R33 Metal film 33
R34 Metal film 33
R35 Metal film 4.7k
R36 Metal film 4.7k
R37 Metal film 100
Rr38 Metal film 100
R39 Carbon film 10k
R40 Carbon film 10k
R41 Carbon fitm 10k
R42 Carbon film 10k
R43 Carbon film 2.2k
R44 Carbon film 2.2k
R45 Carbaon film 2.2k
R46 Carhon film 2.2k
R47 Carbon film 22
R48 Carbon fitm 1k
R49 Carbon film 3.3k
R50 Carbon film 10k
R51 Carbon fitm 22k
R52 Carbon film 22
R53 Carbon film 1M
RS54 - Carbon film 10k
R55 Carbon film 2.2k
RE6 Carbon film 470
CAPACITORS
Symbol Drescription

1 Metallized polypropylens
c2 Metallized polypropylene
C3 Elactroiytic 33
c4 Electrolytic 33
C5 Metallized mylar 1
c6 Metallized mylar 1
c7 Polystyrene 47p
c8 Polystyrene 47p
cg Polystyrene 68p
C10 Polystyrene 68p
cn Ceramic 4p
c12 Ceramic ap
Cc13 Polystyrene 10p
c14 Polystyrene 10p
Cc15 Polystyrene 470p

1/5W
1/5W
1/5W
1/5W
1/5W

1/8W
1/5W
1/8W
1/8W
1/5W

1/8W
1/5W
1/5W
Bw
%W

%W
%W
%W
%W
A

pAY
aW
W
HBW
%W

kA
kA
%W
uw
ALY

WKW

1 BOV
1 50V
25V
28V
100v

100v
50V
5OV
50V
50V

50V
B0V
50V
50V
50V

Part No.

RN1/55CQ 0470F
RN1/58Q 0470F
RN1/5SQ 0470F
RN1/BSCQ 1000F
RN1/6SQ 1000F

RN1/535Q 0330F
RN1/85Q 0330F
RN1/55Q 0330F
RN1/5SQ 0330F
RN1/55Q 4701F

RN1/550 4701F
RN1/635Q 1000F
RN1/55Q 1000F
RDY%PM 1034
RD¥%PM 1034

RDW%PM 1034
RD%PM 1034
RDW%PM 2220
RD%PM 222)
RDWPM 222

RD¥%PM 222y
RD4PM 2204
RD%PM 102)
RD%PM 332J
RD%PM 103)

RD¥%PM 223J
RD%PM 220)
RD%PM 108J
RD%PM 103)
RDUPM 222

RD%PM 471)

Part No.

ACE-016
ACE-016
CEANL 330P 25
CEANL 330P 25
ACE-008

ACE-008

CQSA 470450
CQ8A 47050
CasA 680J 50
CQOSA 680J 50

CCDSL 040D 50
CCDSL 040D 50
CQsA 100450
CQSA 100450
CQsA 471450

Symbol

Description

=28

ci16
c17
cig
c19
Cc20

c2
c22
Cc23
C24
C25

C26
c27
c28
C29
C30

c3
Cc32
c33
Ccz34
C35

C36
c37
c38
c39
c40

Ca41
C42
C43
Ca4
C4s5

C46
CA7
Cc48
C49
CB0

Cht
Cch2
Ce3
Cb4
Ch5

C56
C57
C58
C59
C60

C61
C62
C63

Polystyrene 470p
Polystyrene 470p
Polystyrene 470p
Electrolytic 220
Electrolytic 220

Vacancy
Vacancy
Metatlized mytar 1
Metallized mytar 1

Ceramic 06.01
Ceramic 0.01
Ceramic 0.01
Ceramic 0.01%
Ceramic 0.01
Ceramic 0.01
Ceramic 0.01
Ceramic 0.01

Electrolytic 470
Eleetrolytic 470
Eiectrolytic’ 470

Eiectrolytic 47¢
Electrolytic 100
Electrolytic 100
Electrolytic 100
Electrolytic 100

Metallized mylar
Metallized mylar

Metallized mylar
Electrolytic 1

1
i
Metallized mylar 1
1
0

Etectrofy tic 1000
Electrolytic 1000
Electrolytic 1000
Electrolytic 1000
Electrolytic 1000

Electrolytic 1000
Etectrolytic 1000

Myiar 0.047
Mylar 0.047
Vacancy

Vacancy

Ceramic 0.01
Cerarnic 0.01

Electroiytic 330

Electroty tic 10

Electrolytic 330
Electrolytic 470

Electrolytic 47

B0V
50V
50V
35V
35V

100V
100V
150V

150V
150V
150V
150V
160V

160V
150V
63V
63V
63V

63v
50V
50V
50V
50V

100v
100v
100V
100v
50V

50V
50V
50V
50V
50V

50V
50V
50V
50V

150V
180V
0oV
10V

10V
6v
10V

Part No.

COSA 471J 50
CQSA 4714 50
CQSA 4714 50
CEANL 221P 35
CEANL 221P 35

ACE-008
ACE-008
ACG-004

ACG-004
ACG-004
ACG-004
ACG-004
ACG-004

ACG-004
ACG-004
CEA 471P 63
CEA 471P 63
CEA 471P 63

CEA 471P 63
CEA 101P 50
CEA 101P 50
CEA 101P 50
CEA 101P 50

ACE-008
ACE-008
ACE-008
ACE-008
CEA 102P 60

CEA 102P 50
CEA 102P 50
CEA 102P 50
CEA 102P 50
CEA 102P 50

CEA 102P 50
CEA 102P 50
CaMA 473K 50
COMA 473K 50

ACG-004
ACG-004

CEA 331P 10
CEANL 100P 10

CEA 331P 10
CEANL 471P 6
CEA 470F 10

SEMICONDUCTORS

Symbol Description
Qi1 Transistor
Q2 Transistor
Q3 Transistor
Q4 Transistor

Part No,

2SA906-G or H
2SA906-G or H
25A806-G or H
25A9086-G or H

* hfe of these transistars {Q1—Q4) should have the same value.

Qb
Q6

Transistor
Transistor

25C1775A-E of F
28C1775A-Eor F

* hfe of these transistors {05, Q6) should have the same value.

Q7
Q8
Q9
Q1o

Transistor
Transistor
Transistor
Transistor

25C1903-V orB
25C1903-V or B
2SA898-V or B
25A898-V or B

* hfe of these transistors {Q7—Q10) should have the same value.

an
Q12
Q13
14

Transistor
Transistor
Transistor
Transistor

25C1903-V or B
28C1903-Vor B
2SA898-Vor B
2S5A898-VorB

* hfe of these transistors (Q11—Q14) shouid have the same value.

Qts

Qi1s

Q17

Q18

Transistor

Transistor

Transistor

Transistor

25D526-Y
(28D0313R-E)
28D526-Y
{25D313R-E)
25B596-Y
{25B507R-E)
25B596-Y
{2SBEO7R-E}

* hfe of these transistors {Q15—Q18) should have the same value.

Q19
Q20
a1
Qz2

D1
D2
D3
D4
D5

Dé
D7
D8
D9
D10

D11 -

D12
D13
Di4
D15

D16
D17
D18
D1e
D20

Transistor
Transistor
Transistor
Transistor

Zener diode
Zener diode
Diode
Diode
Diode

Diode
Diode
Diode
Diode
Dicde

Diode
Diode
Diode
Diode
Dicde

Diode
Diode
Diode
Zener diode
Diode

25C1384-RorS
25C8945A-Q or R
25C845A-Q or R
25C1384-Ror §

WZ-150
WZ-150
152473
182473
182473

182473
152473

152473
$1B01-02 or 151886
SIB01-02 or 151886

SIB01-02 or 151886
SIB01-02 or 151886
S1B01-02 or 151886
$1801-02 or 151886
S51B01-02 or 161886

SIB01-02 or 151886
S51801-02 or 151886
SIB01-02 or 151886
WZ-061
182473



Symbol

o1
D22
D23
D24
D25

D26
D27
D28
D29
D30

D31
D32
D33
D34
03%

D36
D37

Description
froativicusetistarte

Dicde
Diode
Diode
Diode
Zener diode

Zener diode
Zener diode
Zener diode
Zener diode
Zener diode

Zener diode
Zener diode
Diode
Diode
Dicde

Diode
Dicde

Part No.

182473
182473
182473
152473
Wz-320

WZ-320
WZ-081
WZ-081
WZ-081
WZ-081

W2z-320
Wz-320
SIBG1-02 or 151886
152473
182473

182473
152473

Parts List of Factory Modification

Symbaol

Description

Part No.
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Foil Side
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Parts List of Input Assembly (AWF-025)

SWITCHES

Symbol

Doescription

81

Rotary switch (CARTRIDGE LOAD)
Rotary switch {CARTRIDGE LOAD)

1/8W
1/6W
1/5W
1/5W
1/5W

1/8W
1/5W
1/5W
W
bAY

1/5W
1/5wW
1/5W
1/5W
%W

LW

1/5W
1/5W
1/8W
1/6W

W
W
ALY
W
YW

W
BW
taW
HW

82
83 Rotary switch (FUNCTION)
OTHERS
Symbol Description
Terminal (INPUT)
3P plug
6P plug
Union nut
Washerfaced nutM7
Washer M7
RESISTORS
Symbol Description
R1 Metal film 100
R2 Metal fikm 100
R3 Metal film 11k
R4 Metal film 11k
RS Metal film 33k
R& Metai film 33k
R7 Metal film 100k
R8 Metal film 100k
R9 Metal film 330k
R10 Metal film 330k
R11 Metal film 2.2k
R12 Metal film 2.2k
R13 Metal film 2.2k
R14 Metal film 2.2k
R15 Carbon film 2.2M
R16 Carbon film 2.2M
R17 Metal film 470
R18 Metal film 470
R19 Metal film 100k
R20 Metal film 100k
R21 Carbon film 2.2M
R22 Carbon film 2.2M
R23 Carbon film 2.2M
R24 Carbon film 2.2M
R25 Carbon film 2.2M
R26 Carbon film 2.2M
R27 Carbon film 2.2M
R28 Carbon fitm 2.2M
R29 Carbon film 2.2M
R30 Carbon film 2.2M

a3

by

Part No.

ASD-062
ASD-062
ASD-061

Part No.

AKB-024
AKM-018
AKM-020
ABN-030
ABN-031

B22-018

Part No.

RN1/55Q 1000F
RN1/55Q 1000F
RN1/55Q 1102F
RN1/550 1102F
RN1/55Q 3302F

RN1/550 3302F
RN1/55Q 1003F
RN1/55Q 1003F
RN%PR 3303G
RNW“PR 3303G

RN1/58Q 2201F
RN1/58Q 2201F
RN1/880Q 2201F
RN1/68Q 2201F
RD%PS 2264

RD%PS 2254

RN1/55Q 4700F
RAN1/55Q 4700F
RAN1/55Q 1003F
RN1/55Q 1003F

RD¥PS 225
RD%PS 225J
RD¥%PS 225
RD%PS 225J
RDW%PS 225)

RDWPS 225)
RDWPS 225)
RD¥%PS 226
RD¥%PS 225
RD%PS 225)

Symbol Description
R31 Metal film
R32 Metal film
R33 Metal film
R34 Metal film
R35 Metal film
R36 Metal film
R37 Me1al film
R33 Mezal fitm
R39 Metal film
R40 Metal film
R41 Metal film
R42 Metal film
R43 Metal film
R44 Metal fiim
R45 Metal fitim
R46 Metal film
R47 Metal film
R48 Metal film
R49 Metal film
R50 Metal film
R51 Metal film
R52 Metal fitm
Rb53 Metal fitm
R54 Metal film
R55 Metal film
R56 Metal film
R&7 Metal film
R58 Metal film
R59 Metal film
R60 Metal film
R61 Metal film
RG2 Metal film
RE3 Metal film
R64 Metai film
R65 Metal film
R&6 Metal film
R&7 Metal film
R68 Metal fiim
RE69 Metal film
R70 Metal film
R Metal film
R72 Metal film
R73 Metal film
R74 Metal film
R75 Metal film
R76 Metal film
R77 Metal film
R78 Metal film

100k
100k
10k
10k
10k

10k
100k
100k
M
M

100
160
10k
10k
47

47
47
47
47

100
100
470
470
33

33
33
33
91k
91k

7.5k
7.5k
154
154
2.2k

2.2k
51
51
4.7k
4.7k

100k
100k
470
470
470

470
100
100

1/5W
1/5W
/W
1/5W
1/5W

/5w

1/6W
1/8W
AU
nw

1/5W
1/5W
1/8W
1/5W
1/5W

1/5W
1/5W
1/5W
1/5W
1/5W

1/5W
1/6W
1/5W
1/5W
1/6W

1/5W
1/5W
1/5W
%W
pAY

W
YW
1/5W
1/5W
1/5W

1/5W
1/5W
1/5W
1/BW
1/5W

1/5W
1/5W
1/6W
1/5W
1/5W

1/6W
1/6W
1/6W

Part No.

RN1/63Q 1003F
RN1/65Q 1003F
RN1/65Q 1002F
RN1/5SQ 1002F
RN1/8SQ 1002F

RN1/85Q 1002F
RN1/55Q 1003F
RN1/58Q 1003F
RN¥%PR 1004G
RNPR 1004G

RN1/58Q 100GF
RN1/58Q 1000F
RN1/58Q 1002F
RN1/55Q 1002F
RN1/58Q 047GF

RN1/85Q 0470F
RN1/65Q 0470F
RN1/565Q 0470F
RN1/55Q 0470F
RN1/55Q 0470F

RN1/65C 1000F
RN1/5SQ 1000F
RN1/58C 4700F
RN1/58C 4700F
RN1/55CQ 0330F

RN1/58C 0330F
RN1/55Q 0330F
RN1/65Q 0330F
RN%SR 2102D
RNWSR 9102D

RNXSR 7501D
RNWSR 7501D
RN1/530Q 1540F
RN1/6SQ 1540F
RN1/58Q 2201 F

AN1/55Q 2201 F
RN1/65Q 0510F
RN1/558Q G510F
RN1/65Q 4701F
RN1/5SQ 4701 F

RN1/55Q 1003F
RN1/55Q 1003F
RN1/65Q 4700F
RN1/58Q 4700F
RN1/55Q 4700F

RN1/5SQ 4700F
RN1/6SQ 1000F
RN1/65Q 1000F

Metallized polypropylene 1 50V
Metallized polypropylene 1 50V

47p
47p
100p

100p
200p
200p
300p
300p

390p
390p

10

10
47p
47p

0.047
0.047
0.047
0.047
100p

100p
0.047
0.047
470p
470p

470
470
35000p

35000p
10000p
10000p

22
22
22
22

3.3
3.3
3.3
33

CAPACITORS

Symbol Description
c1
c2
Cc3 Polystyrene
C4 Polystyrene
Cc5 Polystyrene
C6 Polystyrene
c7 Polystyrene
c8 Polystyrene
c9 Polystyrene
c10 Polystyrene
c11 Palystyrene
c12 Palystyrens
C13 Matallized mylar 1
ci14 Metallized mylar 1
Ci5 Electrolytic
C16 Electrolytic
c17 Polystyrene
ci18 Palystyrene
c19 Vacancy
C20 Vacancy
c21 Mylar
c22 Mylar
Cc23 Mylar
C24 Mylar
C25 Polystyrene
c26 Polystyrene
c27 Mylar
c28 My lar
€29 Polystyrene
€30 Potystyrene
c31 Vacancy
C32 Vacancy
C33 Elsctrolytic
c34 Electrolytic
C35 Polypropylene
C36 Polypropylene
c37 Polypropylene
C38 Polypropylene
C39 Metallized mylar 1
c40 Metallized mylar 1
ca Electrolytic
C42 Electrolytic
C43 Electrolytic
Cd4 Electrolytic
c45 Metaltized mylar 1
C46 Metailized mylar 1
ca7 Electrolytic
c4a8 Electrolytic
ca9 Electrolytic
CBo Electrolytic

34

50V
50V
50V

50V
50V
50V
50v
B0V

50V
50V
100V
100v
25V

28V
50V
S0V

50v
50V
50V
B0V
50V

5OV
B0V
50V
50V
50V

Bv
&v
50V

50V
50V
50V
100V
100V

38V

35V
35V
35V
100v

100v
35V
35V
3BV
3V

Part No.

ACE-016
ACE-018
CQSH 470J 50
CQSH 470J 50
CQsH 101J 50

CQSH 101J 50
CQsH 201J 50
CQSH 201J 50
CQSH 301J 50
CQSH 301J 50

CQSH 3914 50
CQSH 391J 50
ACE-008
ACE-008
CEANL 100P 25

CEANL 100p 25
CQSA 4704 50
CQSA 470J 50

COMA 473K 80
COMA 473K 50
COMA 473K 50
CAOMA 473K 50
CQSA 1014 5O

CQSA 1013 50
CaMA 473K 50
CQMA 473K 50
CQSA 4714 50
COSA 4714 50

CEANL 471P 6
CEANL 471P &
CQPA 353F 50

COPA 353F 80
CQOPA 103F 50
CQPA 103F 50
ACE-008
ACE-008

CEANL 220P 35
CEANL 220P 35
CEANL 220P 35
CEANL 220P 35
ACE-008

ACE-008

CSZA 3R3M 35
CSZA 3R3M 35
CSZA 3R3M 35
CSZA 3R3M 36

Symbat

Dascription

Cbh1
Cb2
CB3
Cs4
C56

C56
C57
C58

Metallized mytar 1
Moetallized rmylar 1

Polystyrene
Polystyrene
Palystyrene

Polystyrene
Polystyrene
Polystyrene

SEMICONDUCTORS

Symbol Description
a1 Transistor
02 Transistor
Q3 Transistor
Q4 Transistar

470p
470p
47p

47p
10p
10p

100V
100V
50V
50V
50V

50V
5OV
5OV

Part No.

ACE-008
ACE-008
CQASA 4714 50
CQSA 471) B0
COSA 4704 50

CQSA 470J 50
CQsA 100J 50
COSA 100J 50

Part No,

25A906-G or H
28A906-Gor H
28A906-G or H
28A906-Gor H

* hfe of these transistors {Q1—04) should have the same value.

Qs
Q6
Q7
a8

Transistor
Transistor
Transistor
Transistor

25C1775A-Eor F
28C1775A-Ear F
28C1775A-E or F
2SC1775A-Eor F

* hfe of these transistors {Q5—Q8) should have the same value.

a8
Qio

Transistor
Transistor

25A872A-Eor F
25A872A-Eor F

* hfe of these transistors (Q9, Q10) should have the same value.

Qn
Q12
Q13
Q14

Transistor
Transistor
Transistor
Transistor

25C1903-V or B
28C1903-V or B
25A898-Vor B
28A898-Vor B

* hfe of these transistors (Q11—Q14) should have the same value.

D1 Dicde 152473
D2 Diode 152473
D3 Diode 182473
D4 Diode 152473
D5 Diode 182473
D& Diode 182473
D7 Diode 152473
D8 Diode 182473
D9 Diode 152473
D10 Driode 182473
Parts List of Factory Modification
Symbol Description Part No.
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10. PACKING

Operating instructions
ARB-230

Vinyl bag
E11-024 Hexagonal wrench
ANK-018

Connection cord
ADF-124

Vinyl pouch

AHG-023
N , 02

Sheet cover
AHG-068

Cardboard spacer
AHB-068

Side pad
AHA-113

Packing case
AHD-473

35
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