P

—FDEALISTIC

Service!\/anua

l

STA-860
AM/FM STEREO RECEIVER

Catalog Number: 31-2097

CUSTOM MANUFACTURED FOR RADIO SHACK, A DIVISION OF TANDY CORPORATION




CONTENTS

PAGE
ELECTRICAL PERFORMANCE SPECIFICATIONS ........ . ... . i 3
DISASSEMBLY INSTRUCTIONS ... . 9
BLOCK DIAGRAM 11
LEEVEL DHPNGIPIAIVL ;oo 5065 505 500 5 505 508 5508 5 008 mom m s o m o 5 e o et 61 s o 8 1t 12

FILTER CURVE 14

CIRCUIT DESCRIPTIONS .. 13
DIAL STRINGING DIAGRAM . 16
OPERATIONAL CHECK . ... i 17
ALIGNMENT INSTRUCTIONS .. 31
TROUBLESHOOTING .. o 38
TUNER AUDIO P.C.B. (Top & Bottom Views) ............ ... . . . i 42
EXPANDER P.C.B. (Top & Bottom Views) ... .. . . 44
METER/LED P.C.B. (Top & Bottom Views) .............ooooooooo 44
METER/AMP P.C.B. (Top & Bottom Views) .............. ... .. . . . . 45
SUPPLY P.C.B. (Top & Bottom Views) ... ... . 45
SPEAKER SWITCH P.C.B. (Top & Bottom Views) .............. ... . . . . . . . . . . ... 45
WIRING DIAGRAM o oo e 46
ELECTRICAL PARTS LIST . 47
EXPLODED VIEW PARTS LIST . 56
MISCELLANEOUS PARTS LIST ........... e 57
EXPLODED VIEW " 59
IC LEAD IDENTIFICATION & INTERNAL DIAGRAM .. ... .. .. 60
TRANSISTOR LEAD IDENTIFICATION ..o 63
SCHEMATIC DIAGRAM .. 64

PRODUCT SAFETY NOTICE

Many electrical and mechanical parts in this chassis have special characteristics.
These characteristics often pass unnoticed and the protection afforded by them
cannot necessarily be obtained by using replacement components rated for higher
voltage, wattage, etc. Replacement parts that have these special safety
characteristics are identified in this manual and its supplements; electrical
components having such features are identified by a A in the schematic diagram
and the parts list.

Before replacing any of these components, read the parts list in this manual
carefully. The use of substitute replacement parts that do not have the same safety
characteristics as specified in the parts list may create shock, fire, or other hazards.
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ELECTRICAL PERFORMANCE SPECIFICATIONS

Whole Specs are measured under the following conditions:

1. The supply voltage is 120 volts (U.S.A., Canada), (220 volts AC, 50 Hz for Continental
European and 240 volts AC, 50 Hz for U.K. and Australian models) from a regulated power
supply.

All measurements shall be taken under IHF measurement method unless otherwise specified.
The power source must be insulated from other equipment, connected to antenna or output.
The room temperature is 25 degrees C (77 degrees F).

Nominal Specs represent the design specs; all units should be able to approximate these —
some will exceed and some may drop slightly below these specs.

Limit Specs represent the absolute worst condition which still might be considered acceptable;
IN no case should a unit perform to less than within any Limit Spec.

ok WP

AM Section

Notes: 1. Output readings are taken across a non-reactive 47 k ohm load termination.
2. Output is measured at TAPE OUT terminals.
3. The Generator output shall terminate in an IRE loop antenna.
4. Standard modulation: 400 Hz, 30% modulation.

Item Vieasured Unit Nominal Limit
| at (kHz)
Frequency coverage h kHz | 510—-1650 520— 1620
Intermediate frequency kHz 455
20 dB Quieting sensitivity 600 wV/m 250 500
1000 uwV/m 250 500
1400 wV/m 250 500
Sensitivity at antenna terminal 1000 wV 20 | —
S/N Ratio at 5 mV/m input 1000 dB 43 37
| Selectivity at S/N 20 dB input =10 kHz 1000 B | 28 22
| Band width at 6 dB down 1000 kHz 6 45—9
A.G.C. Figure of merit 1000 dB 50 42 J
| IF rejection ratio 600 dB 35 28
Image rejection ratio 1400 dB 45 38
THD. at 5 mV/m input, 30% mod. 1000 % | 0.8 2
Overload distortion at 100 mV/m
input 80% mod. 1000 % 4 8
Overload Capacity at 80% mod. 1000 mV/m 200 100
at 30% mod. 1000 mV/m 200 100 |
Electrical audio fidelity
Ref. freq. = 1 kHz, —6 dB down, 1000 Hz 50—-3 k 80—25 k
5 mV/m input o _______—_—___I
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Item S Unit Nominal Limit
at (kHz)
Whistle mddulation at 1T mV/m 910 % 5 10
at 5 mV/m 910 % 3 10
(2nd)
at 50 mV/m 910 % > 15
at 100 mV/m 910 % 5 15
| Whistle modulation at 1 mV/m 1365 % 5 10
at 5 mV/m 1365 % 5 10
aod) at 50 mV/m 1365 % b 10
at 100 mV/m 1365 % 5 10 |
Frequency Calibration 600 kHz O +25
1400 kHz O ==50)
Spurious response from 1650 — 30000 kHz 1000 dB 50 44
Tapeout level, at 1 kHz 5 mV/m, RCA Jack 1000 mV 175 17525 dB
**5 mV/m, DIN Jack 1000 mV 2.3 3.3+2.5 dB
(3.3 k() terminated)
The oscillator shall not drift more than 10 kHz starting at 25 degrees C (77 degrees F) and

through range up to 50 degrees C (122 degrees F), at 1000 kHz.

| Meter Sensitivity at 1st LED 1000
at 3rd LED 1000
at 5th LED 1000

"*European and Australian models only.
FM Section

Notes: 1.

2. Output is measured at TAPE OUT terminals.
3. The signal voltage in this specification is the voltage appearing across the tuner input

terminals (IHF).

4. Standard modulation: 1000 Hz, 75 kHz deviation.

—

- Measured

mV/m
mV/m

mV/m

0.225
1.14
31.6

Output readings are taken across a non-reactive 47 k ohm load termination.

Item Unit Nominal Limit
at (MHz)
Frequency coverage (U.S.A., Canada, 87.4+0.5—
MHz [87.4—108.3
Australia) 10840.9/—-0
Frequency coverage 87.51+0.2—
A MHz | 87.5—109
(UK, Continental Europe) 108
Intermediate frequency MHz 10.7 —
IHF (Useable) sensitivity 90/98/106 | wV 1.9 3.8
90/98/106 | dBf 10.8 16.82
50 dB Quieting sensitivity 90/98/106 | wuV 3.0 4.5
(U.S.A., Canada) 90/98/106 | dBf 14.77 18.29
Limiting sensitivity (—3 dB) 98 wV 1.5 3.0
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Item hjessured Unit Nominal
at (MHz)
S/N ratio at 1 mV input “A” 98 dB 712
S/Hum noise ratio at 1 mV o8 dB 70
Muting threshold 98 uwV 5.5
Frequency response 2.5 dB range, 98 Hz 30—12k
at 1 mV input
Distortion at Quieting sens. at 1000 Hz 98 % 0.5
Distortion at 1 mV input at 100 Hz 98 % 0.25
at 1000 Hz 98 % 0.1 0.4
at 6000 Hz 98 % 0.3
Capture ratio 98 dB 1.5 3.0
Alternate channel selectivity at input 100 uV 98 dB 53 45
Spurious response ratio 98 B | 65 55
Image response ratio 106 dB 60 50
IF response ratio 90 dB 90 70
AM suppression at 100uV input 98 dB 58 52
AFC holding range at 100,V input 98 kHz +250 +330
Calibration accuracy 90/98/106 | kHz +250
Tapeout level, 1 mV input
at RCA, 75 k dev. 98 mV 600 600+2.5dB
**at DIN, 22.5 k dev. (3.3 k{) terminated) 98 mV 3.3 33+25dB |
| Meter sensitivity at 1st LED 98 wV 4.5
at 3rd LED 98 TAY; - 56.0
at 5th LED 08 wV 280
Temperature range for satisfactory Opera;tion °C O— 45
°F 32—113
Max. signal handling capacity 98 wV 200 k
Auto-M range at 1 mV input 98 MHz +1.2 +0.8
|.M.R. ratio ) 08 dB 60 50
50 dB Quieting sensitivity for 90/98/106 | uV 3.5
European and Australian modﬂi 90/98/106




FM Stereo Section

Notes: 1. Output readings are taken across a non-reactive 47 k ohm load termination.
. Output is measured at TAPE OUT terminals.
. The signal voltage in this specification is the voltage appearing across the tuner input
terminals (IHF).
4. Standard modulation: Main carrier (L4+R) — 33.75 kHz (45%) dev.
Sub carrier (L—R) — 33.75 kHz (45%) deuv.
Pilot (19 kHz) — 6.75 kHz (9%) dev.
Modulation Frequency — 1000 Hz

WN

Item Vieasured Unit Nominal Limit
at (MHz)
Stereo beacon switching and 98 uV 5.9 3.56—-9.0
muting threshold 98 dBf 20.0 16.1—-24.3
Stereo 50 dB quieting sensitivity 90/98/106 | uV 42
90/98/106 | dBf 37.7
S/N ratio at TmV input “A” 98 dB 65 55
Freq. response at 1 mV input 50— 10000Hz 98 dB O +2.5
Stereo distortion at 50 dB at 100 Hz 08 % 0.4
Quieting sensitivity at 1 kHz 98 % 0.3
at 6 kHz 98 % 0.8
Stereo distortion at at 100 Hz 98 % 0.3
1T mV input at 1kHz 98 % 0.2 1.5
at 6 kHz 98 % 0.6
Stereo separation at at 100 Hz 98 dB 38 28
1 mV input at 1kHz 98 dB 48 33
at 10 kHz 98 dB 35 28
Sub carrier product rejection 98 dB 59 45
SCA rejection _ 98 | dB 50 45
Tapeout level at 1 kHz, 1 mV_input o 98 | mV 550 550+2.5 dB




Audio Section

Note: 1. All units are measured at SPEAKER Terminals with non-reactive rated load (8 ohms) unless
otherwise indicated.

Rated Power: 60 W (RMS) Rated THD: 0.08%

Item | Unit | Nominal Limit
Power output from 20 Hz to 20 kHz under
rated THD. Both channels driven W 64 60
8 () load (RMS).
Input impedance at 1 kHz PHONO k ) 50
AUX/TV k () 50
TAPE IN k ) 50
Sensitivity for PHONO mV 2.2 2.2+25dB
rated power AUX/TV mV 160 160+=2.5 dB
TAPE IN mV 160 160+2.5 dB
Total harmonic distortion from at 20 Hz %o 0.05 0.08
20 Hz to 20 kHz at rated power at 1kHz % 0.04 0.08
at 20 kHz % 0.05 0.08
Max. input signal at rated PHONO mV 160 130
THD (0.5%) (measured at tape out) AUX/TV mV Infinitive
TAPE mV Infinitive
Frequency Response from 20 Hz to 20 kHz +dB O 2
S/N ratio PHONO dB 70
A-weighted 1 W reference (IHF) AUX/TV dB 75
TAPE dB 75
A-weighted rated = PHONO(10mV input & shorted) dB 86 74
power reference AUX/TV(input shorted) dB 92 80
TAPE(Input shorted) dB 92 80
Dynamic headroom dB 1.0
Clipping headroom dB 2.5
Damping Factor 45
Loudness Contour ch. at 100 Hz dB +6 +6 +=25dB
at 10 kHz dB +45 +454+25dB
Tone control response
Bass control action at 100 Hz dB sl 6 +10+2.5 dB
Treble control action at 10 kHz dB +10 - +10+2.5dB
Filter cutoff freq. **30 Hz cut filter Hz - —
(—3 dB point) High filter - Hz 6 k + 1.5k
Filter slope **30 Hz cut filter | dB/oct —
High filter dB/oct 6

** See “FILTER CURVE" on page 12.



Item Unit Nominal Limit
Crosstalk at AUX/TV at 100 Hz dB 68
at 1 kHz dB 62 45
at 10 kHz B dB 45
A-weight crosstalk at AUX/TV at 100 Hz - “dB 15
at 1 kHz dB 55
at 10 kHz dB 45
| IM distortion (SMPTE) at rated power % 0.12 0.2
at 1/2 rated power % 0.08 0.15
Transient oﬁérload recovery time mSec +
Slew factor 3.5
Channel balance at VR max. dB O +1.5
DC balance at no signal and output mV O 150
| Tape out level at PHONO (Input=2.35mV) | mV 140 140=+3 dB
RCA jacks (47 k() AUX/TV (lnput=160 mV)| mV 140 140+=3 dB
terminated)
**at DIN jacks PHONO (Input=2.8 mV) mV 3.3 3.3+2.5dB
(3.3 k() terminated) AUX/TV (Input=200 mV)| mV 3.3 3.3+2.5dB
Hum and Noise at VR min. mV 0.8 1.5
Phono Eq. RIAA ch. from 20 Hz to 20 kHz
(measured at Tape out) dB +0.5 +2.0
Power meter LED at 1st LED W 0.5
at 3rd LED W 7.0
at 5th LED W 80
| Power output, from 20 Hz to 20 kHz, under 0.15% W 65 60
T.H.D (Both channels driven 4() load)
| Music power, at rated THD (0.08%), 1 kHz, 8 W 80 75
(European models only)
Resonant frequency of band pass filter at
Expander VR Max. position. (Measure opposite kHz 4.5 4.5x1.5
channel applying signal to main channel)
| Level ratio between main ch. and opposite ch.
at resonant freq. at expander VR Max. dB 18 14
position (Ref. 1 kHz=0 dB at main ch.)
Expander noise level
Expander VR Max./main VR. Min. mV ¥

h

*European and Australian models only.




DISASSEMBLY INSTRUCTIONS

1) To remove the Cabinet
(A) Remove four screws from each side of Cabinet (Figure 1).
Be careful not to lose the screw inserts when the screws are removed.

-

Figure 1

(B) Remove three screws from upper Back Panel (Figure 2).

Figure 2

2) Toremove the Bottom Cover
Turn the Receiver upside down and remove six screws from the bottom cabinet; and five screws
from the bottom chassis (Figure 3).
Lift the Bottom Cover off.
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3) To remove the Front Panel (Aluminum Panel)
(A) Remove the Cabinet and Bottom Cover as described in 1. and 2.

(B) Remove three screws from top of Front Panel (Figure 4).

Figure 4

(C) Remove three screws from bottom of Front Panel (Figure 5).
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LEVEL DIAGRAM
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CIRCUIT DESCRIPTIONS

Protector Circuit Description

Speaker Protective Circuit

The Speaker Protective Circuit is to protect the Speakers from switching transients.
® The signal is provided to the Speaker Output Terminals by the functioning FET TR607 (Left), and
TR608 (right) after a five-second delay when the power switch is turned on.
With. POWER Switch on, Transistor TR609 and FET TR607, TR608 will turn on through a Time Con-
stant circuit consisting of R622 and C620. (Refer to Figure 6.)

® When POWER Switch is off, C620 will be discharged by TR610 as it turns on; then TR609, TR607
and TR608 will turn off. (Refer to Figure 7.)

to B+ to B+
!
to HIGH FILTER/ il HIGH FILTER/, N
EXPANDER(L) % T Q‘; ‘—}*‘ to MAIN AMP(L) S PENBERIL ™ T "!.;’ = to MAIN AMP(L)
77 ‘WF ar
't &
TR609 TR609
T et
: to PROTECTOR = to PROTECTOR
v [+
l OF
C620
to HIGH FILTER/ to HIGH FILTER/ _ X
EXPANDER(R) EXPANDERI(L) TR6I0
o .
‘.} TRE08 f.’ i
to MAIN AMP(R) & to MAIN AMP(R)
o B~ /4 to B~ /8
Figure 6 Figure 7

Muting Circuit

A Muting Circuit is built-in to eliminate any switching noise, when the SELECTOR Switch is turned from
AM to FM (or FM to PHONO, PHONO to AUX/TV etc.). The Selector Switch is a shorting type. When the
Selector Switch is turned from AM (or FM, PHONO, AUX/TV) to FM (or AM, PHONO, AUX/TV), the
switch contact will make a momentary “short circuit” to ground. During this moment, TR611 will be
turned off and then TR607 (left) and TR608 (right) will be turned off.

In this case, the signal source fromm EQ AMP is shut off and eliminates any switching noise. The Time
Constant circuit (consisting of R629, C622 and R630) allows the cut-off condition to last for about
0.2—0.5 seconds, and then C622 charges and turns TR611 on again. (Refer to Figure 8.)

> to TUNER B*

_ TR607
R629 = to MAIN AMP (L)
R630 §

TR6ll

to B '
to TR609

Figure 8
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Main Amp Protective Circuit
The Main Amp Protective Circuit is to protect the Main Amp Transistor circuit from excessively high
current.

e If the speaker terminals are shorted, or the load impedance of one channel (Left or Right) is less than
4 ), an excessively high current flows from the emitter to the collector of TR513 (L) (and TR514, R)
and a voltage appears across R533 (L) (and R534, R). This voltage goes to the gate of SCR501 after
being rectified by D505 (L) (and D506, R). When the voltage between gate and cathode increases to
about 0.7 V, SCR501 will be turned on. Then transistor TR609 and FETs TR607 (L), TR608 (R) will
turn off and the signal will be shut off.

e Turn the Receiver off to reset the Protective Circuit and wait approximately 30 seconds. After the
problem is corrected turn the Receiver on again. (Refer to Figure 9.)

- to Bt
to B -m
TRE6Q7
to HIGH FILTER
EXPANDER = l
» to SPEAKER SW.
LEFT CHANNEL
to B -a |
to HIGH FILTER g & to Rch (D506)

EXPANDER ——» t0 B

*
TR60OB8B :
B {0 Rch

Figure 9

Abnormal Temperature Rise Protection

The STA-860 has two thermal protectors.

If the temperature of the Main Amp Heat Sink rises to 115°C/239°F, or Power Transformer temperature
rises to 95°C/203°F, the thermal protector switch makes an open circuit and the POWER SUPPLY will
be cut off. This protects the Main Amp and Power Transformer. In this case, the amplifier automatically
shuts down and output will drop to O V. If this should occur, turn the Receiver off. When the
temperature of the Main Amp Heat Sink falls to within the operating limits of the Receiver, the Thermal
Protector switch will reset itself. When the problem cause is corrected, turn the Receiver on again. (Refer

to Figure 10.)
[

" IPOWER SW
125V S5A UNSWITCHED
ACI20V 60Hz
AC OUTLET (U.S.A. CANADIAN)
THERMAL
PROTECTOR T15°C 95°C W/PWR TR
W/HEATSINK ' MWA—R

—_——

Figure 10
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Expander Circuit

When the Expander Switch is turned on, the source signal from TR401(L) [TR402(R)] will be provided to
Pin No. 3(L) [Pin No. 5(R)] of IC901.

At IC301, the signal will be compensated by C903/905/907, R905/907/909/911(L) [C904/906/908.
RO06/908/910/912(R)] and will go out from Pin 1(L) [Pin 7(R)]. Then they will be provided to the base
of TROO1(L) [TR902(R)] through R917(R) [R918(R)]-signal Li & signal Ri.

At the same time a part of output signal from IC901 will flow to Pin 2(L) [Pin3(R)] of IC902, (L Channel

signal will be phase reversed here), and will be compensated by Band Pass Filter consists of IC903 (2/2).
R921 and C910; and flow to Pin 5 of IC902 (2/2).

Output signal at Pin 7 of IC902 (2/2) which has been compensated again by VR901, R924/925 and
C912 will be provided to TR902 through R928-Signal-L! & signal R:.

Some of the output signal at IC902 (2/2) will flow to the Differential Amp IC903 (1/2), where L channel

iInput signal will be phase reversed again and R channel input signal will be phase reversed at the first
time. The signal will go to TR901 through R929-signal L2 and -R.

As noted above, three different signal will be gathered to L and R channel output transistors TR901 (L)
and TR902(R) (Refer to Figure 11).

TR P— t
zw

ROI7

i
L L+2 L out
RO0O5 R9Q7 -R |-
C903
+
RO0O9 RO | C905
CQO? RS
+
F\’Iﬂ"’"‘—) @ - R2 — R out
+
=] 44

5’906 RO08 | VROO|

C9|2
R0 ) +R925
R9|2 R928
ROI8
C908
Figure 11
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DIAL STRINGING DIAGRAM

2-TURNS

When Stringing Dial:
Start with capacitor set at maximum (plates fully closed).

Pointer positions should be at low end.
Start at dial pulley spring (Position 1).
Finish at dial pulley eyelet (Position 10).

— 16 —



OPERATIONAL CHECK

Power Supp!y Operation Check

'@ Connect AC Cord to standard AC power source. |
® Power Switch ON and Dial lamp should light.

CONNECTION

— e e o o m—— mm— o mmm— S o mmm—n mmm—n mmm— o e S mm— mmm mmem—n mm—— o mmm— mmmn s mmmm mmm— mm— mm—

** Figure 12 **

| g
l STEP 1 I Check the Power Supply voltages. | % o~ R ~_‘]‘_. ,.

i

 —
S
R

o PRE-TONE
& PROTECTOR BT R6

REPAIR (1) Check Power Supply circuit on S R
! TUNER AUDIO P.CB, Fuses, A,
and Power Transformer. TN
(2) See TROUBLESHOOTING on [ =gy
Page 38. e -t W
DC Voltages are not correct. GET N ~—T «\R

DC Voltages are correct. O e —

| Figure 12
END Proceed to next section.

Audio Section Operation Check
Main Amp Operation Check

( START )

|

CONNECTION

' @ Connect 8() Load to Speaker Output.
e Connect DC Voltmeter to C605 (Minus [—] to Ground) and C606 (Plus
[+ ] to Ground) of Main Amp circuits on TUNER AUDIO P.C.B.

TUNER AUDIO PC. B.

_____________________________________

'Check Power Supply Voltage with No Input.:

i - o g g g g i e i s e e il wh - gy g | i R | ot i

** Must be =48.5V =0.5V. o o2 Coog
> @ S
(1) Check D601, C605, C606 |
(2) Check for short-circuits. |
(3) See TROUBLESHOOTING on Page 38 |
DC Voltage is not =48.5V +=0.5V. + . o]
A |
l 3
| |

DC Voltage is =48.5V +=0.5V.

DC VOLTMETER DC VOLTMETER

Figure 13
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)

I—————-————- -———l-—l-—_----l----l-l-il-ll--l—.————————-—-—--—-—-—l

- Adjust DC Balance and idling Current.

ADJUSTMENT | 5ee ALIGNMENT INSTRUCTIONS on Page 32.
l fo Connect DC Voltmeter to Pin 16 (L) or Pin 18 (R) and GROUND ofj
(CON+NECT'°N> . TUNER AUDIO P.C.B.
TUNER, AUDIO PC. B. DC VOLTMETER

] l——
PIN 16(L) |
PIN 18(R)

.0/74
GROUND l] L. |
Figure 14

STEP 2 Check for balance of DC voltage at L and R channel output terminals.

** within =50 mV.**

~—{REPAIR | (1) Check TR501, 503 (L) or TR502, 504 (R).

@ DC Voltage over =50 mV.

OK| DC Voltage within =50 mV.

i

{ CONNECTION > [ e Connect DC Voltmeter to R531 (L ch) or R532 (R ch).]
TUNER, AUDIO PC.B. DC VOLTMETER

| | | |
B /74
= I Y |
Figure 15
STEP 3 Check the idiing current of Main Amp. with noinput. ﬂ

.Check the DC Voltage across Emitter resistor R529 (R631) (L ch) and R530
(R532) (R ch).

L@ﬁﬂ—————“u_——l-l-l---—---l-l-—-——-l-—l——-----—r————-—-—--——n———-————————————_———_—‘u_?_J

*should be 2.35 mV +4.7/—1.88 mV. **

R531 (L)
R532(R)

{

|
|
|
|
|
I
|

REPAIR | (1) Check the value of R641 (L ch) and R542 (R ch).
(2) Check the Bias circuit of D501, D503 (L ch) and/or D502, D504 (R ch).
(3) Check TR505 (L ch) and TR506 (R ch).
(4) Check TR501, TR503 (L ch) and TR502, TR504 (R ch).
(5) Check for short-circuits on TUNER AUDIO P.C.B.

DC Voltage is above 7.05 mV or below 0.47 mV.

_.-LQIEI DC Voltage is 2.35 mV +4.7/—1.88 mV.

— 18 —



- ® Connect Oscilloscope and V.T.V.M. to Speaker Terminal.

e Connect 8() load to Speaker Output.

@ONNECTION> e Connect Audio Osc. to input of Main Amp circuit: C503's plus (+) side
| (L), and/or C504’s plus (+) side (R).

| . ® Input should be 1 V and output should be 21.9 V (at 1 kHz).

OSCILLOSCOPE V T V. M

! l [ .
TUNER,AUDIOPC B /7Q
AUDIO 0OSC [ C503 (L) ]

1 C504 (R)

Q
SPEAKER ? -
‘ 1 TERMINAL

o] ' | ¢ GROUND o l . N ?

L _® GROUND
= = 8 0 LOAD

Figure 16

STEP 4 ICheck for symmetrical clipping of Output Signal wave shape

— — — —— — — — . . e e e e e e S S OSSO SS——" SS——" SSS—— SE——" SE—" " I " S-S SS— S— " - —" " S——" - S—" O e e e s . e

** input level should be about 800 mV to 1.3 V. **

REPAIR_J (1) Check TR501, 503, 505, 507, 509 (L) and TR502, 504, 506, 508,

510 (R).
@ (2) Check STEP 2 and STEP 3.
(3) Check Main Amp. circuits.

Output signal wave is not clipping symmetrically.

NOT GOOD NOT GOOD

Figure 17 SYMMETRICAL
(just beginning to clip)

‘——{ OKl Symmetrical clipping (Balanced) of Output signal wave.

r_i—H-—IHH-‘r——— — | e ———_—_——‘—-_——-——_-—.-.-.——-.-.-.-.-.-_—._--—_——_—_—_..—_--_—-n.—_#_——_—r1

IADJUSTMENTI Adjust output from Audio Osc. (1 kHz) to produce 60 watts rated output:

OK

!____—._-——l__l-_———d—l-—————n—'-——.-.—

! “* should be about 26.8 ElE o
Bsers
a OUTPUT Voltage
[dB = 20109 ~\NpUT Voltage

(1) Check Main Amp. circuits.
(2) Check STEPs 1, 2, 3 and 4.

REPAIR

Input level is not 1 V =2 dB.

Input level is at least 1 V =2 dB for rated output power.

END Proceed to next section.
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Preamp. Operation Check

(START )

l

< CONNECTION> '@ Connect Audio Osc. to PHONO Input.

e Connect Oscilloscope and V.T.V.M. with decibel scale to TAPE OUT Jack.
@ Set SELECTOR Switch to PHONO.

OSCILLOSCOPE VTVM

[ @ | e ¢ o ¢

o e e | . ?
| > 1000 OO0 ¥O 0000000 @
susn pee  THOND S TAPE QUT
Figure 18
(o ZhnTt meienee ShSwDT D MU O o Ie TR R rhITMAS B 2 I ISR ARy 20—
 Check the PHONO Equalization Response. |
** RIAA Curve ** 2_935 :
+12
100Hz — +12.9dB ' -
1 kHZ . O dB RIAA CURVE
10kHz — —13.7 dB 3

— —— RESPONSE (dB)
)
(&

13 :ﬁj
Figure 19 204 } } |
20 m‘um I K 10K
REPAIR 9 FREQUENCY( M)
- (1) Check IC301.

(2) Check C307, C309, R309, R311 (L ch) and C308, C310, R310, R312

@ (R ch).
(3) Check PRE amp. circuits.

Equalization Response at 100 Hz does not fall within +12.9 (RIAA) =2 dB
and 10 kHz does not fall within —13.7 (RIAA) =2 dB.

Equalization Response falls within +12.9 (RIAA) =2 dB at 100 Hz and
—13.7 (RIAA) =2 dB at 10 kHz.

@ Proceed to next section.
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Tone Control Operation Check

START

Connect Audio Osc. to AUX/TV input jack.

Connect Oscilloscope and V.T.V.M. to Speaker Terminal.
Connect 8() load to Speaker Output.

Set SELECTOR Switch to AUX/TV position.

TAPE MONITOR: OFF

MONO Switch: STEREO

LOUDNESS: OFF

<_CONNECTION
T

f
® 6 & ¢ & & O

| [ o ¢ o 9 I
@ SPEAKER e ] e [ -
_ TERMINAL
| 0|

0O ' :E‘"‘ SR
& {| 0000 OOO O 0000000 @
—J  AUX/TV O ‘ @

w 8( LOAD
AUDIO OSC B1A=000.
Figure 20
STEP1E = 'Cherk RAQC Artican at 100 Ho
| STEP 1] Check BASS /_ﬁ\c_:t_lon_a_t_1_C)_()_ Hz. TONE CONTROL CURVE
** TONE CONTROL Curve * (100 Hz  BASS MAX
10 kHz  TREBLE )
+10 1

FLAT
O A

m——p RESPONSE (dB)
i
o
}

MIN

T t {
100 | K IOk

m———fpy AUDIO FREQUENCY (Hz)

Figure 21
REPA'R (1) Check Bass Control circuit on TUNER AUDIO P.C.B.
a ) (2) See TROUBLESHOOTING on Page 40.

Frequency Response does not fall within ==1042.5 dB.

‘ - Frequency Response falls within =10+2.5 dB.
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~=—{ REPAIR |

NG

END

T T o T e P i i — — — — — — e e e w— s s s

- —— _— — — — — _——— — — — — — —— e —— — — — e

** TONE CONTROL Curve (Flgure .}

(1) Check Treble Control circuit on TUNER AUDIO P.C.B.
(2) See TROUBLESHOOTING on Page 40.

Frequency Response does not fall within =10+2.5 dB.

Frequency Response falls within =10+2.5 dB.

e e R — s e e e o s S L o e e 2 e e e 2 e e 2 e 2 e e 2 e e e = EEamm s, s e mmeew | Eeam | Eams | EEaes S S e —]

'rCheck LOUDNESS compensation at 48 mV RMS output level. ,
‘ (— 30 dB Volume position) |

— — — — — —— — — i S OIS G e S E—"— " T e 2 TS S G S " T S S . . S a0 S 0 I e e S s s 0 e . . 0O OE—— " e

** LOUDNESS Curve *

®
=
2l 0s)
§ +4.5
Q.
2.
w
oC
l OI
' t *

Figure 22 - 100 " Ok
——+ AUDIO FREQUENCY (Hz) LOUDNESS CURVE

(1) Check Loudness circuit on TUNER AUDIO P.C.B.
(2) See TROUBLESHOOTING on Page 40.

Loudness Compensation does not fall within +6+2.5 dB at 100 Hz and
+4.5+2.5 dBat 10 kHz.

Loudness Compensation falls within +6+2.5 dB at 100 Hz and +4.5+2.5
dB at 10 kHz.

Proceed to next section.
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Protector Circuit Operation Check

{_CONNECTION

ISTEP‘II

'@ Connect Audio Osc. (1 kHz) to AUX/TV input jack.
e Connect Audio Oscilloscope and V.T.V.M. to Speaker terminals.
'@ Connect 2, 4 or 8() Load to Speaker Output terminal.

i L b BT e T e T -
| |
| r
Ls

Check the reset circuits

_..-_u._____..___._......._..__._._._lf

** Figure 23, 24 **

SPEAKER  2-80
= = T TERMINAL  LoAo

OSCILLOSCOPE

2 | e R — | E %
. i 0000 OO0 {)O 0000000 @ | e
AUDIO OSC. AUX/TV STA-860
Figure 23

OSCILLOSCOPE

e I T e —

( When protector circuit is activated)

Figure 24

(1) Connect 2 () load to Speaker output terminal.
Check for no output after output signal is driven past clipping.
(2) Connect 8 () load to Speaker output terminal.
Check for no output after output signal is shorted (Figure 24).
(3) Connect 4 () load to Speaker output terminal.
Check for normal output after output signal is driven into clipping.

REPAIR I Check reset circuit (See TOUBLESHOOTING on Page 41.)

G

i

OK |

|

END

Reset circuit does not work.

Reset circuit works.

Proceed to next section.
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Output Power LED Meter Operation Check

(START)

l

EESE 'See POWER LED METER ADJUSTMENT on Page 33.
{ CONNECTION ) e Connect Audio Osc. (1 kHz) to AUX/TV input jack.

® Connect 8() load to Speaker output terminals.
® Connect Oscilloscope and V.T.V.M. to Speaker terminals.
(Output level: 0.3—60 W Figure 25).

STEP T | I

S
TTTTTTTTTTTTT BOWER LED METER OSCILLOSCOPE
z |
(i:)] . ,:[", - speacen ‘IB’
- P S e
- 0600 0OO (3O 0000000 O e e
AUDIO OSC. AUX/TV STA-860 L
V.T.V.M VIVM.  aow
| 5V=-27V | — #
(03W-09W) I [ 4
- tréﬁ—'fgwfﬁrj\—\ /A//
-1 L9-°
-
L !
______________ [ S
o B
Figure 25
Output level on V.T.V.M.
(1) 1.5—27V(0.3—09W) ................ 1st LED lights
(2) 5—9V(1.0=-35W) ................... up to 3rd LED Lights
(3) above 22 V (Above 60 W) .............. all LEDs light
* Below 1.5V (Below O.3W) .............. center green LED Lights

REPAIR| (1) Check the value of R701 and R702.
(2) See TROUBLESHOOTING On Page 40.

H NG Power Meter LEDs do not light correctly.

Power Meter LEDs light correctly.

m Proceed to next section.
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Expander Circuit Operation Check

START

e Connect Audio Osc. (1 kHz) to AUX/TV input jack.

e Connect 8() load to Speaker output terminals.

@ Connect Oscilloscope and V.T.V.M. to Speaker terminals.
e VOLUME: MAX

e EXPANDER Switch: ON

CONNECTION

& e EXPANDER VR: MAX to MIN
 BER Check level ratio between L ch & R ch at Resonant Frequency (4.5 kHz)
] * should be better than 14 dB (nominal: 18 dB) **

OSCILLOSCOPE VTVM

/.

e 9 S
SPEAKER e [ | ] -
i _______TERMINAL
o ===—=I0

| O | e e O f > ?
& 1000 OO0 YO 0000000 @ \
I i AUX/TV 4 8(1 LOAD
AUDIO 0SC = ta-800 _
Figure 26
(dB) EXF’ANDER CHAR&CTERISTIC CURVE (INPUT:R CH)
|14 — r - o
. ] e—— -:- + 4 t ¢ + + -+ 4 : - |
12— T i H . | S - (1 290 1% % ) I Qutput Exponder VR! —
+ . i P - | Y SESIre! Ery S T__+ = GSN T -Jh ;Eﬁ | _R_Ch_ ) MAK“O] S S —
O f—1—1 T 44]r - R R S s A) | Rch "MIN(O) .
A | i W A 8 E_ L ch | MAX(1D) | :
1 A TS <EEENEE L ch MlN{OJ RN
6 } I‘ - T+ - +— —-i- - +—4 —+ 1 t e :i- Ir
: 1 —_ 4 . 4 & | == NN SN S S e g 2§ -I—— 4
a4t + * - : A
= - 5y, pmenea— —__{:.___1'—;_-1;— 1 + <|— :r—-lr
2 ) IR VN |
" - - <
5 © | 1 . —
1 sl __+ JI ] i I A}" Y
-2 S T | _L Sl ' T { . 2 | ' ; -
—a ' (11T o ) * ! "11Should be better than lL
| 1 W , — bty |4dB - | -
—t -lr — - HT_ i - = r:
-8B el — . . S S WS —— V. i . i . | . ' _Jr___ )
i 4 S | | . - B +—
_E l:_ - N - —k ¥ NS T + L 4 et
i -+ -L i —In--—-n- So— 1 -IL .I- -I s 'I L | 't 4
- |0 J_ o U N e — +- 1 Lok b rgf—ee S .S
SRR b bbbl -\ e -
- |2 — 1 + "i' -+ ——— 4 —— 4+ — —_— - . ——————d
[ _ | _
- .|  — = — E— 4 L .+. . ! _ & - -
- 14 | s If =trs 1 | +4 15 +T_ 4 o
| SR + .| +—4- 1 ||; ) .,i.._ _T A ,| - 4 i B I
— IE +_ ¥ W T— T -+ S .J._ B I S . o B + -—+ -+~
44 4 - | ) it I +—1 I
- 18 W E ! —i SN U l 2 1 1 | { b .
o B S ’ - e N — _r_ — . I 1 | | 4 | —
-201 k. N I T L | | | T IE T | 1“‘11]
50 100 200 1K 45K - 5K IOK SOK

FREQUENCY csse—.

Figure 27

REPAIR| (1) Check Expander circuit.

(2) See TROUBLESHOOTING on Page 41.

Level ratio is worse than 14 dB.

Level ratio is better than 14 dB.

END Proceed to next section.
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RF and IF Operation Check

AM Operation Check

. START )

L} — — — e ——— —— — — — ——— — — i m——m e e e e e T S s e e s m— o—— s

IADJUSTME NTI | Adjust per AM IF/RF Alignment, if required.
1 ‘See AM ALIGNMENT Section on Page 34.
'@ Connect standard loop antenna to AM Standard Signal Generator (4003
< TR T : Hz, 30% mod.) and radiate signal into AM Ferrite Antenna L201.

AM N
(60cm) |

(« -~ AM BAR ANTENNA

.l

i

LOOP ANTENNA

| ] \#// !

STA-860

(3} aee our
s (L or R)

OSCILLOSCOPE

e Connect Oscilloscope, Distortion Meter and V.T.V.M. to TAPE OUT jack.
K Set SELECTOR Switch to AM position.

VTVM

A

DISTORTION
METER

A

® O

+
\{/

STEP 1 'Check AM coverage |

‘

e

+

—_

** Better than 500 uV/m*”*

(2) Check AM circuit.

_ 26 —

NG Coverage is less than 520 kHz — 1620 kHz.

—— OK\ Coverage is at least 520 kHz — 1620 kHz.

AM Sensitivity is less than 500 uV/m.

’-LO’EJ AM Sensitivity is better than 500 wV/m.

Figure 28

—n—m—] (1) Readjust AM coverage. (See Page 34 for AM ALIGNMENT.)

REPAIR \ (1) Readjust AM Tracking. (See Page 34 for AM ALIGNMENT )

** The lowest dial pointer setting should be under 520 kHz and highest
position should be over 1620 kHz. **

—  — — e et O fESes O mmmmy 0 o s ey mmmm—
—“———E————r-—-——————_——_l__l._____._.._,.____.".__.ﬁHqq__—

_ - __——=_—— S S s mmmmm S O R . e — — — — (— s e e I - ———a—— T, . T e T e — —



————*_—————_l__—-_——____—l—_——_———‘—_——_‘F

—— =
—'———--'--‘—-—r—————-——-—-———--—-———_—___..____

(1) Readjust AM IF/RF. (See Page 34 for AM ALIGNMENT.)
(2) Check AM RF/IF circuit.

Distortion is higher than 2.0%.

Distortion is less than 2.0%.

H—Hﬂh—ﬂ——-!-r—p--—-_m—---—--—-.--—.-—.-—_—_—__-_____‘._____—____

_:—H__—___.—Lﬂ——__—_'-—__————_*_—__L__

** Falls within 175 mV=+2.5 dB. **

(1) Readjust AM IF/RF. (See Page 34 for AM ALIGNMENT.)
(2) Check the value of R263.
(3) Check AM IF Detector circuit.

Tape Out level does not fall within 175 mV+2.5 dB.

Tape Out level falls within 175 mV+2.5 dB.

== = = = E— e— E— Em— = = e e e s =

STEP 5 'Check the AM Signal LED Meter after the FM Signal LED Meter adjustment.

b = e
_ T e s oEmmoessoEms s OEm o i —n—— —m — | — — — — o — e — S e e e O S— e s el e o e m— i e —m — e e e s s

** No signal = LED Meter does not light. **
" 31.6 mV/m = All LEDs light up. **

I [ ) | I ] |
l 2 3 A o)

NO SIGNAL INPUT

SIGNAL

IR N T S -
I 2 3 4 S

INPUT 31.6 mV/m

p— —

Figure 29

(1) Verify LEDs function on FM: return to AM.
(2) Check the value of R254.
(3) Check the AM IF circuits.

(4) See TROUBLESHOOTING on Page 39.
Signal LED Meter does not indicate correctly.

l OK Signal LED Meter indicates correctly.

END Proceed to next section.
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FM RF/IF Operation Check

(START)

J ____________________________ B

|Adjust per FM Alignment, if required.
ADJUSTMENT | 'See Page 35 for FM RF & IF Alignment

— — o — — e e e — — oo e o S e e s s s e, s e e el

'@ Connect FM Standard SG (1000 Hz, 75 kHz dev.) to FM 300Q Antenna |
<C0NNE:CT|0N > Terminal. '

@ Connect Oscilloscope, Distorticn Meter and V.T.V.M. to TAPE OUT Jack.
e Set SELECTOR Switch to FM position.

DISTORTION
OSCILLOSCOPE VTVM e
- FM EXT
@ ANTENNA TERMINAL (300 0 0 o ®
7 A = & } | I_II':"'_iJa.l_.LLJ.“._ O‘ /_\ * )i
'I L g |r_ — _“__‘k iwii
| 1 00 0 ooo(jo 0000000 @ || 1 apE ouT
FM SG 3000 - JACK
A UMMY STA-860

| Figure 30
B 'Check FM coverage.

** The lowest dlal pointer setting on unit i1s 87.9 MHz and highest pointer
position should be over 108 MHz. **
(*European models must not be able to tune below 87.5 MHz.)
(1) Readjust FM coverage. (See Page 35 for FM RF & IF Alignment.)
(2) Check FM RF circuits.

Coverage is less than 87.9 MHz — 108 MHz.

Coverage is at least 87.9 MHz — 108 MHz.

l"'_______________""__-________'_-_ _______

:—d——_——_——_-—_-—w-——————-——__ﬁ“F_:

** should be less than 3.8 uV. **

(1) Readjust FM tracking. (See Page 35 for FM RF & IF Alignment.)
(2) Check FM RF circuits.

FM |HF sensitivity is higher than 3.8 uV.

FM IHF sensitivity is lower than 3.8 uV.

r_‘ | 'Check T.H. Distortion for MONO signal. |
I(Input 1 mV, FM Standard SG: 98 IVIHz)1
P __________________________
ISTE 3~I ** Lower than 0.4% **

REPAIR| (1) Readjust RF/IF. (See Page 35 for FM RF & IF Alignment.)
@ (2) Check RM RF/IF circuits.
~ T.H. Distortion is higher than 0.4%.

OK T.H. Distortion is lower than 0.4%.
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BEA  Check Signal-to-Noise ratio. (Input signal: 1 mV, FM Standard SG: 98 MHz) |
A L e P e PR e e

** should be higher than 66 dB. **

REPAIR ] (1) Readjust RF/IF. (See Page 35 for FM RF & IF Alignment.)
(2) Check FM RF/IF circuits.

SIGNAL

i

J

Signal-to-Noise ratio is lower than 66 dB. 5 =
NO SIGNAL INPUT

OK Signal-to — Noise ratio is higher than 66 dB.  sienaL :
I I S .
- 2 3 4 5
e T T A < e T 1
|

G

BEE Check the Signal LED Meter. INPUT 280 .V
' ** No signal = LED Meter does not light. **
** 280 wV Input = All LEDs light. ** Figure 31

—-—1 REPAIR \ (1) Verify LEDs function on AM: return to FM.
(2) Readjust VR202 for all LED’s lit at 280 wV input.

@ (3) Check FM IF circuit.
Signal LED Meters do not light correctly.

Signal LED Meter light correctly.

—f RESPONSE (dB)

-l o e e e A 3 e

'Check FM 75 pusec de—emphasis:

| |
SRR b 4

** See Fiugre 32. **

ey £ 010 FREQUENC Y (HZ) DE - EMPHASIS CURVE

REPAIR | (1) Check and/or change value of
C225 (L ch), C226 (R ch).

@ (Pins 7 and 6, 1C202)
NG

FM 75 usec response at 10 kHz modu-
lation does not fall within —13.65+1.5 dB.

Figure 32

FM 75 usec response at 10 kHz modulation falls within —13.65+1.5 dB.

— e E— S— S— — —— —— E—" " E—" e a—" e mm— ——— s e e S RS a—mn — — —

STEP 7 'Check Muting threshold. (Input: 98 MHz)

— — — — — I e W SRS e e O mm R s e e e S S e 2 Saaae 0 2 Eae 02 S S S 0 Fees 00O ame

**Input 3.5—9.0 «V (Nominal 5.5 ©V) **

REPAIR | Readjust VR201 (Pin 13,1C201).

@ Muting level is not 3.6 —9.0 uV.
—-QK_] Muting level is 3.5—9.0 uV.

END Proceed to next section.
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FM MPX Operation Check

(START)

?

l ADJUSTMENT_I

( CONNECTION »

END

——1—-————-.—____._____.._.,_.__._._

B I e I o T g —

 —

O
.Fj li'

FM STEREO SG FM STANDARD SG

. G T I S T e s S . T s T e e s el GRS R T SO W T e S e s S

— E—  E— E— E—" E— — — R e — — o e e i el e e e s

®] | ®)

FM EXT

’. Connect FM Stereo SG (1000 Hz, 67.5 kHz dev., 9% Pilot) through FM

Standard SG to 300 () Antenna Terminal.

e Connect Oscilloscope, Distortion Meter and V.T.V.M. to TAPE OUT Jack.
e Set SELECTOR Switch to FM position.

e Set MONO Switch to OUT (stereo) position.

ANTENNA TERMINAL (30002)

O l
>

e

300¢!

DUMMY

OSCILLOSCOPE

|
I

_—

=7

umm ooooo 0000000 @ -

L~

STA-860

TAPE OUT

DISTORTION JACK
METER

)

)Y\ '

o

»

©

B.—

Figure 33

% Lower than 3.5—9.0 wV (Nominal: 5 5uV)**

(1) Readjust FM MPX. (See Page 37 for FM MPX Alignment.)
(2) See TROUBLESHOOTING on Page 39.

Stereo indicator sensitivity is higher than 3.5—9.0 uV.

Stereo indicator sensitivity is lower than 3.5—-9.0 uV.

T S S R R . R R  eimem eeme e e EE— SS—— — a— —"— — ——m — e, Eamm e, e e e e s s e s e s s s s s

I More than 28 dB at 100 Hz **

** 33 dB at
** 28 dB at

1 kHz **
10 kHz **

(1) Readjust FM MPX. (See Page 37 for FM MPX Alignment.)
(2) See TROUBLESHOOTING on Page 39.

Separation is less than 28 dB at 100 Hz, 33 dB at 1 kHz and 28 dB at 10 kHz.

Separation is more than 28 dB at 100 Hz, 33 dB at 1 kHz and 28 dB at 10 kHz.

Proceed to ALIGNMENT section.
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ALIGNMENT INSTRUCTIONS

FM Coil & Trimmer Location
(Tuner, Audio P.C.B.)

—

-

_.%T:)"’—HKE
=

—

LIOI
@
0!

TCIOI

C203

W
—
O
=,
N

O
N
oD

T203 L2044

—_——

3 , ’

D | Lo
T204 l [
9 1L 11
o "\
T205
@
TPS

TIOI

(/7 AN

/.
TCIO3 LIO3
@)

@

@
N, |

LIOS
&
WO

_i
X
O O

1
VR203

(Meter/Amp P.C.B.)

s Oj

Note: Refer to P.C.B. illustration for alignment and adjustment points.

RI0O2

Figure 34
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Audio Circuit Adjustment

< Equipment Required >
Notes:
1. DC Voltmeter ® Maintain voltage at 120 volts AC, 60 Hz (U.S.A., Canada)
(Use 220 volts AC, 50 Hz for Continental European and 240 volt AC,
50 Hz for UK & Australian models.)

ot R e, PR, R, B e e Sl R R S e ey T B M ae g |

'@ Set SELECTOR Switch to AUX/TV. |
® Set MONO Switch to IN position. |

i i ity iy i o (o i il e MR N i U Rt Rl —1

® Set Volume to minimum.

< Set-Up >
TUNER, AUDIO PC.B. DC VOLTMETER TUNER, AUDIO PC.B. DC VOLTMETER
PIN 16 {L}GI e |
PIN I8 (R) /74 S O | /74
- 0\
— M M
o 22 o
GROUND e o - e

Figure 35 Figure 36

e Connect DC Voltmeter to Pin 16 (L) or Pin 18 (R) e Connect DC Voltmeter to R531 (L ch) or
and GROUND of TUNER AUDIO P.C.B. R532 (R ch).

< Adjustment Check >

F —— e . m— _T—'

Step Adjustment Equipment Level Adjustment
Check Balance by measuring | DC Volt Meter DC voltage should Check:
DC voltage across OUTPUT | (Figure 35) be less than =50 mV. | TR501(L), TR503(L),
1 TERMINAL of L and R TR502(R), TR504(R)
channel.
Idling current adjustment DC Volt Meter Adjust voltage across Check the value
2 (Figure 36) Emitter resistors R631 | of R641(L),
and R532 to 2.35 mV | R542(R)
+047/—1.88 mV
(8 Q) Load)

—



Power LED

< Equipment Required >

1. Audio Oscillator

2. Oscilloscope
3. AC Voltmeter

< Set-Up >

T S

Meter Adjustment

Notes:
e Maintain voltage at 120 volts AC, 60 Hz (US.A,
Canada)
(Use 220 volts AC, 50 Hz for Continental Euro-
pean and 240 volt AC, 50 Hz for UK & Australian

models.)

S S A I S s T T S G R T e e T ey e SSEa 2T peay T S O Spemm e mma—— — s s S S s O E— e

‘e Set VOLUME to MAX.
‘e Set BASS, TREBLE BALANCE to center (other

 function: OFF).

|
|
|
|
I
i
|
1

i
RIGHT ‘

LEFT FOWER LEVEL

W[ Cooooooooacs [((W)

8O 24 7 2 05 0 05

e 7

249 80 |

e s S . Sk T— —

(&) ] B
i o @ R=== -— _—l O l (O
O~ 0000 OOO{)O 0000000 @ | ®
AUDIO OSC. AUX/TV STA—860 L
Figure 37
e Connect Audio Oscillator to AUX/TV.
e Connect Oscilloscope and AC Voltmeter to Speaker Terminal.
< Adjustment Check >
Step Audio Freq. | o Level Adjustment Remarks
1000 Rz Adjust input to get output level R701(L) Check so that the
1 of 1.5—2.7V (0.3—0.9 W) R702(R) 1st LED glows.
(8() load).
1000 Hz Adjust input to get output level R701(L) Check so that the
) of 5—-9V (1.0-35W) R702(R) up to 3rd LED
(81 load). glows.
1000 Hz Adjust input to get output R701(L) Check so that all
3 level of above 22 V (above R702(R) LEDs glow.
60 W). (8£) Load)
Repeat STEPs 1 —3.
4 Adjust the output level difference of L and R channel within 2.5 dB for STEPs 1 and
2, +2dBfor STEP 3.
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AM IF & RF Alignment

< Equipment Required >

Notes:
1. AM Standard Signal Generator e Signal Generator output should be no higher than
2. Standard Loop Antenna necessary to obtain an output reading.
3. Oscilloscope e Maintain voltage at 120 volts AC, 60 Hz (U.S.A,
4. AC Voltmeter Canada) (Use 220 volts AC, 50 Hz for Continental
5. Distortion Meter European and 240 volt AC, 50 Hz for UK &
__Australianmodels)
'@ Set SELECTOR Switch to AM. I
‘e Set BASS, TREBLE and BALANCE to center; |
(® Volumetomin. _ ________________ ]
o B AM SG -2 0SCILLOSCOPE v Tvm  DISTORTION
- (80ceml " AM BAR ANTENNA ™
@ @ (L201) ) /74 /\Y\
.:@ o e Lo
LOOP ANTENNA ~ STA-860

@ TAPE QUT
(L or R)

T 7
—

Figure 38

e Connect Standard Loop Antenna to Signal Standard Generator and radiate signal into the AM
Antenna.

® Connect Oscilloscope, AC Voltmeter and Distortion meter to TAPE OUT jack.

< Adjustment Check >

Signal Genera- Dial ; :
Step tor Frequency Setting Indicator Adjustment Remarks
455 kHz Point of non- ® AC Voltmeter 17203, 204, 205 |Adjust for maximum
1 (400 Hz, 30% mod.) | interference e Oscilloscope (AM IFT) reading on meter.
(hear 600 kHz) | ® Distortion Meter
520 kHz Tuning Gang Same as above L204 Same as above
. (400 Hz, 30% mod.) | fully closed. (AM OSC Coil)
1620 kHz Tuning Gang Same as above TC202 Same as above
3 (400 Hz, 30% mod.) | fully opened. (AM OSC
Trimmer)
600 kHz 600 kHz Same as above L201 Same as above
4 (400 Hz, 30% mod.) (AM ANT. Coil)
1400 kHz 1400 kHz Same as above TC201 Same as above
5 (400 Hz, 30% mod.) (AM ANT.
Trimmer)
I 6 Repeat STEPs 4 and 5 until no further change is noticed.
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FM RF & IF Alignment

< Equipment Required >

Notes:

1. Standard Signal Generator e Signal Generator output should be no higher than
2. FM Dummy Antenna necessary to obtain an output reading.

3. Oscilloscope e Maintain voltage at 120 volts AC, 60 Hz (US.A,
4. AC Voltmeter Canada) (Use 220 volts AC, 50 Hz for Continental
5. Distortion Meter European and 240 volt AC, 50 Hz for UK &
6. Center Tuning Meter Australian models.)

(1.2 kQ, 200 uA) '@ Set SELECTOR Switch to FM. |

& Set MONO Switch to OUT position ‘

. |
L e e e o o .

FM DUMMY ANTENNA

:
< Set-Up > 1125 Q -
N { %?5 Q o FM EXT ANTENNA
TERMINAL (300!.!)
CENTER TUNING METER [‘wﬁ 150 &2
to FM SG " AMN———  |o]
/-I'\ 75 ©2 : 300 Q2

R . Figure 39

|
DISTORTION
OSCILLOSCOPE V TV
1— : L2aL0EE M METER
Lo ,
|
I

TP6  TP7 ! / P

| TN

FM SG L——————ri ______ y
' 0 o
A 300 <5 N S !
DUMMY P e ——— — T ~ |
S TR SN IS W O Y U N T T T T Y ._r"'-'-
o— | =[O0 : ‘
s [ e - 2

0000 00O {30 0000000 @ |
U ' o TAPE OLT
FM EXT STA-BG0 JACK
ANTENNA TERMINAL (300:1)

Figure 40

e Connect Standard Signal Generator to FM Antenna Terminal (300 (1) through FM Dummy Antenna
(300 ().

e Connect Oscilloscope, AC Voltmeter to Distortion Meter to TAPE OUT jack.
e Connect Center Tuning Meter (1.2 k{2, 200 nA) to TP 6 and TP 7 on TUNER/AUDIO P.C.B.

< Adjustment Check >

Signal Genera- Dial - ; , B
tor Frequency Setting Indicator Adjustment Remarks
98 MHz 98 MHz e AC Voltmeter T101 Adjust for maximum
(1000 Hz, 75 kHz dev.) e Oscilloscope FM IF reading on meter.
Input: about 3 —4uV e Distortion Meter
98 MHz 98 MHz e Center Tuning T201 Adjust for maximum
2 (1000 Hz, 75 kHz dev.) | (Primary) point on Center
Input: no input Tuning Meter.
| (unit off)
98 MHz 98 MHz e AC Voltmeter 1202 Adjust for minimum
3 (1000 Hz, 75 kHz dev.) e Oscilloscope (Secondary) Distortion (about
Input: 1 mV [o Distortion Meter 0.4%) (Nominal 0.1%)
4 Repeat STEPs 1, 2 and 3 until no further improvement is noticed. See Figures 42 and
41. |
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Signal Genera- Dial : :
Step togr Frequency Setting Indicator Adjustment Remarks
87.9 MHz 87.4 MHz* ® AC Voltmeter L105 Adjust for maximum
5 (1000 Hz, 75 kHz dev.) (® Oscilloscope } (FM OSC. Coil) |reading on meter.
Input: 1 mV _® Distortion Meter
108 MHz 108.3 MHz e AC Voltmeter TC103 Adjust for maximum
6 | (1000 Hz, 75 kHz dev.) {- Oscilloscope } (FM OSC. reading on meter
e Distortion Meter Trimmer)
7 Repeat STEPs 5 and 6 until no further improvement is noticed.
90 MHz 90 MHz ® AC Voltmeter L101 (FM Adjust for maximum
(1000 Hz, 75 kHz dev.) [0 Oscilloscope J Antenna Coil) reading on meter.
8 Input: about e Distortion Meter L103 (FM RF
2—4uV Coil —stretch or
squeeze)
106 MHz 106 MHz e AC Voltmeter TC101 (FM An- | Adjust for maximum
9 (1000 Hz, 75 kHz dev.) [O Oscilloscope ] tenna Trimmer) |reading on meter.
Input: about e Distortion Meter TC102 (FM RF
2—4uV Trimmer)
10 Repeat STEPs 8 and 9 until no further improvement is noticed.
98 MHz 98 MHz e AC Voltmeter VR201 MUTE switched
11 | (1000 Hz, 75 kHz dev.) {0 Oscilloscope ] | (Mute Threshold | ON and adjust
Input: 3.5—9.0 uV ® Distortion Meter | | Adj.) VR201 for no signal
output.
98 MHz 98 MHz e Signal Meter (LEDs) | VR202 Adjust until all the
12 (1000 Hz, 75 kHz dev.) on Set (FM signal signal LEDs light.
meter
Input: 280 nV adj.)

* European models must not be able to tune below 87.5 MHz.

T.20I
(PRIMARY)

1202

(SECONDARY)

PC PATTERN

Figure 41

OUTPUT
LEVEL ||

DISTORTION

S —

6 =

L - Best Adjustment point

“A”

about 0.2~03%

“B”

about O.1%

Uup ——t—=e DOWN

CORE TURNING DIRECTION
(CLOCKWISE / DOWNWARDS)

{7201, T202)

Figure 42




FM Stereo (Multiplex & Separation) Alignment

< Equipment Required >

1. Stereo Modulator

Modulation Level of 19 kHz
Pilot Signal

lllll

2. FM Signal Generator
Output Level — 1T mV
Frequency — Approximately

98 MHz

Notes:
Signal Generator output should be no higher than
necessary to obtain an output reading.

Maintain voltage at 120 volts AC, 60 Hz (U.S.A,
Canada) (Use 220 volts AC, 50 Hz for Continental

p— — e e S — — — — — — o—

European and 240
Australian models.)

volt AC, 50 Hz for UK &

Set SELECTOR Switch to FM. |

- erp—c— M
f:l b a0
I. —€— 1000 00O {30 0000000 @

FM EXT ANTENNA

STA-860

TAPE OUT

DISTORTION JACK

METER

@

#
Deviation — 75 kHz, 100% e Set MONO Switch to OFF position.
deviation o Set MUTE Switch to OFF position.
3. Audio Generator of composite signal
4. AC Voltmeter
5. Oscilloscope AUDIO FM STEREO  FM STANDARD
6. Distortion Meter —— e NTENN,
TERMINAL (300
7. Frequency Counter @ [ @ [ @ )
oo oo :
2 Leciisic. OUMMY
6 15[ OSCILLOSCOPE V.T V. M.
< Set-Up cgsel | . FREQUENCY L N

Ant.)

1L'.'H{

TP8
R247

| |

=

Figure 43

e Connect Stereo Modulator to EXT.Mod. terminal of FM Signal Generator.
e Connect to FM Antenna terminal through FM Dummy Antenna (300 (1). (See Figure 39 Dummy

o

Al
‘[I J

]

Figure 44

@ Connect Oscilloscope, AC Voltmeter to Distortion Meter to TAPE OQUT jack.
e Connect Counter to Test Point 8 near IC202 and GROUND.

< Adjustment Check >

Step Motolco Indicator Adjustment Remarks
Mono. 1 kHz e Counter VR204 Adjust for 76 kHz+50 Hz
1 (1000 Hz, No Mod.) (76 kHz Adj.) | on Counter
Input 1T mV
Composite MPX Signal | @ AC Voltmeter VR203 Adjust for minimum
2 1 kHz on Left channel (TAPE OUT jack of (Separation) | reading on meter.
ONLY Right channel)
Composite MPX Signal | @ AC Voltmeter VR203 Adjust for minimum
3 1 kHz on Left channel (TAPE OUT jack of (Separation) | reading on meter.
ONLY Left channel)
4 Repeat STEPs 2 and 3 until AC Voltmeter reading is at least — 33 dB.
(i.e. 33 dB separation) Nominal: 48 dB
Composite MPX Signal | @ AC Voltmeter - With 3.5—9 uV antenna input
5 1 kHz signal, Stereo indicator LED
(D721) should come on.
Composite MPX Signal | @ Distortion Meter - With 1 mV antenna input
6 1 kHz
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SYMPTOM

TROUBLESHOOTING

CAUSE AND REMEDY

1) No output

(1)
(2)
(3)
(4)
(5)

(6)

Faulty AC power cord:

Replace.

Defective POWER switch:

Replace.

Broken wire in the Power Transformer:

Replace.

Blown primary Fuse:

Replace.

Defective D601 or diodes, transistor(s) in Power
Supply circuit on TUNER AUDIO P.C.B.:

Replace the defective component(s).

Main Amp or Temperature Protector circuit activated
or defective:

Deactivate or repair.

2) Blows Fuse

(1)
(2)
(3)

(4)

Defective Rectifier D601 :

Replace.

Short-circuit in the rectifier circuit:
Remove the short.

Short-circuit in Power Transistor Circuitry
TR507—-514.

Repair circuit and/or replace the defective
Transistor(s).

Detfective Power Transformer:

Replace.

3) “A"” Speakers do not work.

——re

(1)
(2)
(3)

Speaker Selector Switch defective:
Replace.

Poor contact in Speaker Output Terminals:
Repair or replace.

Poor contact in Speaker Selector Switch:
Repair or replace.

(1)
(2)

(3)

Speaker Selector Switch defective:
Replace.

Poor contact in Speaker Output Terminals:
Repair or replace.

Poor contact in Speaker Selector Switch:
Repair or replace.

5) No output on one channel with

VOLUME at maximum and

BAL-

ANCE at center, when a test signal
IS applied to the BALANCE control

(VR402) terminal of the non-oper-

ating channel.

(1)

(2)

Defective 1C401, TR401, TR501, Left channel (equiv.
Rt. ch.). Also TR607, TR610 and SCR501:

Replace the defective part(s).

Defective resistor or capacitor of TONE and MAIN
AMP circuit:

Replace the defective component(s).

6) No output when a test signal is

applied to the input terminals

(1)
(2)

Defective MONO Switch or TAPE Monitor Switch:
Repair or replace.

Defective SELECTOR Switch:

Replace.

7) No output when a test signal is

applied to the PHONO
terminals

iInput

(1)

(2)
(3)
(4)

Defective transistor, resistor or capacitor of PRE
AMP circuit:

Replace the defective component(s).

Defective MONO-Stereo or TAPE Monitor Switch:
Repair or replace.

Defective SELECTOR Switch:

Replace.

Defective IC301:

Replace.
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SYMPTOM

CAUSE AND REMEDY

8) DC not balanced within =50 mV
at output of L/R channel

(1)

(2)

Defective TR501, TR503, TR505(L) or
TR504, TR506(R):

Replace the defective Transistor(s).

Improper value for R503, R511(L) or R504, R512(R):
Select suitable value Resistor.

TR502,

9) Speaker works normally but Head-
phone does not work.

(1)
(2)

Defective R543(L) or R544(R):
Change defective resistor(s).

Headphone plug does not mate with jack:
Replace the plug.

10) All the inputs work normally
except AUX/TV input.

(1)
(2)

Poor contact in AUX/TV input jack:
Repair or replace.
Poor contact in SELECTOR Switch:
Repair or replace.

11) PHONO input inoperative

(1)
(2)

Poor contact in PHONO input jack:
Repair or replace.
Faulty SELECTOR Switch:

Repair or replace.

l 12) TAPE OUT inoperative

(1)

Poor contact in TAPE OUT output jack:
Repair or replace.

I 13) TAPE IN inoperative

(1)

Poor contact in TAPE IN input jack:
Repair or replace the jack.

| 14) No AM or FM (Tuner B+ voltage is
13—14 V)

(2)
(3)
(4)
(5)
(6)
(7)

Broken secondary winding in the Power Transformer:
Replace the Transformer.

Defective Diode D602:

Replace.

Faulty capacitor C612 or C613:
Replace.

Faulty resistor R611:

Replace.

Defective transistor TR605, TR606:
Replace.

Short-circuit in Tuner B+ circuit:
Repair the short.

Poor contact in SELECTORS Switch:
Repair or replace the switch.

15) No FM

(1)
(2)

(3)
14,

Poor contact in SELECTOR Switch:

Repair or replace.

IC, transistor, diode, resistor, capacitor, inductor or IFT
of FM IF circuit defective:

Replace the defective component(s).

FM Front End defective:

Replace the defective part(s).

Faulty FM Antenna lead-in/circuitry:

Repair or replace the Antenna lead-in/circuitry.

16) No AM

(1)
(2)

(3)

Poor contact in SELECTOR Switch:
Repair or replace. !
IC, transistor, diode, resistor, capacitor or IFT of AM IF
circuit defective:

Replace the defective component(s).

Bar-Antenna Coil defective:

Repair or replace.

17) No FM MPX Separation

(1)
(2)
(3)

Improper adjustment:

Readjust VR203 and VR204.
IC202 in MPX circuit defective.
Replace.

VR203, VR204 defective:

Replace the Trimmer Resistor(s).

_
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SYMPTOM

CAUSE AND REMEDY

18) No STEREO light or FM Stereo
does not work.

(1)
(2)
(3)

Broken STEREO Indicator LED (D721):

Replace.

Defective IC202 of FM MPX circuit:

Replace the defective IC.

VR204 defective or misadjusted:

Replace the defective Trimmer Resistor or adjust.

19) LOUDNESS has no effect

(1)
(2)

Defective LOUDNESS Switch:

Replace.

Defective C401, C403, R405, R407(L) or
C404, R406, R408(R):

Replace the defective part(s).

C402,

20) MONO Stereo not effective

(1)

Defective MONO-Stereo Switch:
Repair or replace.

21) MUTING not effective

(1)
(2)
(3)
(4)

(5)

Defective MUTE Switch:

Repair or replace.

Defective Transistor TR202, TR203, TR206, TR207:
Replace the defective Transistor(s).

Defective Trimmer resistor VR201:

Replace.

Defective Diode D204, D206:

Replace.

Defective IC201:

Replace.

22) TAPE Monitor does not operate.

(1)

Defective TAPE Monitor Switch:
Replace or repair.

23) BASS has no effect.

(1)
(2)

VR404 (100 k() control) defective:

Replace.

Defective C415, 417, 419, R429, 421(L) or C416,
418, 420, R430, 422(R):

Replace the defective part(s).

24) TREBLE has no effect.

(1)
(2)

VR403 (100 k() control) defective:

Replace.

Defective C413, R421, 423, 427(L) or C414, R422,
424, 428(R):

Replace the defective part(s).

25) 30 Hz Cut FILTER

(1)
(2)

Defective 30 Hz Cut Filter switch:

Replace the switch.
Defective C415, 416 in 30 Hz Cut Filter circuit:
Replace the defective capacitor(s).

26) HIGH FILTER has no effect.

(1)
(2)

Defective HIGH FILTER switch:
Replace.

Defective C433:

Replace.

27) POWER LED Meter does not work.

(2)

(3)

Defective POWER LED Meter L or/and R:

Repair or replace the LED(s).

Defective Diode, capacitor or resistor of meter circuit:
Replace the defective component(s).

Defective IC(s) IC701, IC702.

Replace.

28) AM/FM signal meter not
functioning

(1)
(2)

Defective AM/FM Signal Meter D716-720; IC703:
Replace the defective diodel(s) or IC.

Incase of FM reception, IC201, D202, D203, VR202
defective:

Replace the defective partl(s).

(3) In case of AM reception, IC203, R254, R255 defective:

Replace the defective part(s).
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SYMPTOM

CAUSE AND REMEDY

29) TUNING LED meter not |
functioning

(1)
(2)

Detective D715:
Replace.

Improper adjustment:
Readjust T201, T202.

30) Protector circuit does not work.

(1)

Defective SCR501, TR607 through TR611:
Replace the defective Transistor(s).

(2) Defective Resistor(s), Capacitor(s), Diode(s) in
Protector circuit:
Replace the defective component(s).

31) EXPANDER has no effect. (1) Defective EXPANDER switch:

Replace.

(2) Defective IC 901 —903:
Replace.

(3) Defective Transistor TR901/902:
Replace.

(4) Defective capacitor(s), resistor(s), in expander circuit:

Replace the defective component(s).
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TUNER AUDIO P.C.B. (TOP & BOTTOM VIEWS)

TOP VIEW
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BOTTOM VIEW

BOCTTOM VIEW

TUNER/ZAUDIO P.C.B.
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EXPANDER P.C.B. (TOP & BOTTOM VIEWS)

BOTTOM VIEW

TOP VIEW
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SP SWITCH P.C.B. (TOP & BOTTOM VIEWS)

TOP VIEW BOTTOM VIEW

-SPEAKERS-B B-SPEAKERS-A
PHONES PHONES

METER/AMP P.C.B. (TOP & BOTTOM VIEWS)
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ELECTRICAL PARTS LIST

PRODUCT SAFETY NOTE: Products marked with a A have special characteristics important to safety. Before
replacing any of these components, read carefully the product safety notice of this Service Manual. Don't

degrade the safety of the product through improper servicing.

(US....USA, CA ....Canada, UK. ... United Kingdom, AU . ... Australia)

CH = NPO RB = Low Noise
| CAPACITORS L Ref. . Value Volt- | Tolerance R/S
: gy, | M WF age) | (%) Part N
Ref. Material Value Volt- | Tolerance R/S | M g : SR
| No. (. F) age (V) (%) Part No. |
- . = 6220 | Ceramic 0.022 50 | +80/—20
| | .
cind | Copaniie 18 P(CH) 50 45 C221 | Ceramic | i0.022 50 80/ —20
. C222 | Electrolytic | 4.7 50 +2()
C102 | Ceramic 100 P 50 5 +
. C223 | Electrolytic 10 295 mmd |
C103 | Ceramic 100 P o0 +9 994 | Electrolvt 0 o 90
C104 | Ceramic | 0.022 50 | +80/—20 - Mef b 1000 ” 10
C105 | Ceramic | 0.022 50 | +80/—20 (U"S% X | =
G106 | Ceramic 0.01 50 +80/—20
I C107 | Ceramic 15P 50 +5 v HJVIQ?LU) e " =
C108 | Ceramic 10P 50 +0.5PF
C109 { Ceramic 15 P(CH) 50 +5 G226 ??JySF?(EA) 0.0022 o0 +10
C110 | Ceramic 1 P(CH) 50 | +=0.25PF
1C111 | Ceramic | 0,001 50 | +10 0226 m'f;u 00012 | 90 | 10
C112 | Ceramic 0.022 50 | +80/—20 0297 | Electrolvii 59 50 490
C113 | Ceramic | 0.022 50 | +80/—20 e 13 ectm ytf" .t - par
C114 | Ceramic | 18P(N470) | 50 +5 s | & e‘"‘tm V;“ el » e
C115 | Ceramic | 10P(CH) | 50 | =0.5PF CCTTOIYHe -
. 4 C230 | Ceramic 100 P 50 49
C116 | Ceramic 2P(CH) 50 ~+5 .
. . C231 | Ceramic 0.022 50 | +80/—20
C117 | Ceramic 5P(CH) 50 +5
c118 | Ceramic | 18P(CH) | 50 | =5 vede | Folystyrene: | 4/0 P ol
948 | Porsmis 0027 50 | +80/— 20 C233 | Electrolytic or | 1.5(RB) 50 +20 [CC-155MFAP
. 233 | Tantalum 15 25 +20
C120 | Electrolytic | 1 50 +20 |
. C234 | Electrolytic or | 3.3(RB) 50 +20
C121 | Electrolytic | 0.47 o0 +2{)

C234 | Tantalum 3.3 25 +20
wiEs | ysr it il B 0235 | Electrolyticor | 0.22(RB) | 50 | =+20
C123 | Ceramic | 0.022 50 | +80/—20 _ PRERR BE | B -

041 54 | Coramic 15 p 50 45 C235 | Tantalum 0.22 25 =1
o C236 | Mylar 0.047 50 +10

C237 | Polystyrene | 470P 50 35

238 | Electrolytic 1 50 =+ 1)
C201 | Ceramic 0.01 50 +80/ —20 239 | Electrolytic 220 16 =20
C202 | Ceramic 0.047 50 +80/ —20 C240 | Ceramic 0022 50 +80/—20
C203 | Ceramic 0.022 50 | +80/—2C C241 | Ceramic 0.001 50 +10
C204 | Ceramic 0.022 50 | +80/—2C C242 | Ceramic 0.022 50 | +80/—=20
C205 | Ceramic 0.047 50 | +80/—2C C243 | Electrolytic 100 16 +20
C206 | Ceramic 0.047 50 | +80/—20 C244 | Ceramic 15P 50 =5
C207 | Ceramic 0.04/ 50 +80/ —20 C245 | Polystyrene 340 P 50 %7
C208 | Electrolytic | 1 50 =+20 C246 | Ceramic 68 P 50 +-5
C209 | Ceramic 100 P 50 45 C247 | Ceramic 0.022 50 | +80/—20
G210 | Ceramic 0.022 50 | +80/—20 C248 | Mylar 0.022 50 +10
C211 | Electrolytic | 0.47 50 iy C249 | Ceramic 0.022 50 | +80/—20
C212 | Electrolytic | 4.7 50 +20 G250 | Ceramic 0.047 50 +80/—20
C213 | Electrolytic | 0.47 50 +20 C251 | Ceramic 0.001 50 +10
G214 | Electrolytic | 33 10 st 2l G252 | Electrolytic | 4.7 50 =20
C215 | Ceramic 0.022 50 | +80/—20 C253 | Electrolytic 3.3 50 +20
C216 | Ceramic 0.022 50 +80/—20 C254 | Ceramic 0.01 50 +80/ —20
G217 | Ceramic 0.022 50 | +80/—20 C255 | Electrolytic 100 16 21
C218 | Ceramic 0.022 50 | +80/—20 C256 | Ceramic 0.022 - 50 +80/ —20
C219 | Electrolytic | 10 25 +20 C257 | Electrolytic | 0.22(RB) ‘ 50 +-2(
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Ref. Material Value Volt- | Tolerance R/S ] ‘ Ref. Material Value Volt- | Tolerance R/S _|
No. (1 F) age (V) (%) Part No. No. (. F) age (V) (%) Part No.
C258 | Electrolytic | 0.47 50 20 l C420 | Mylar 0.039 50 =10 I
259 | Ceramic 220 P 50 +5 ‘ C421 | (not used)
0260 | Electrolytic | 0.47 50 +20 C422 | (not used)
C261 | Mylar 0.01 50 +10 C423 | Electrolytic | 1 50 +20
€262 | (not used) C424 | Electrolytic | 1 50 +20
€263 | Ceramic 0.022 50 | +80/—20 C425 | Ceramic 25 P 50 s
C264 | Electrolytic 1 50 +20 C426 | Ceramic 25P 50 +5
C265 | Ceramic 0.022 50 | +80/—20 | C427 | Electrolytic | 1.5(RB) 50 +20 |CC-155MFAP
C428 | Electrolytic | 1.5(RB) 50 +20 |CC-155MFAP
| | C429 | Electrolytic | 100 16 +=20
C430 | Electrolytic | 100 16 +20
C301 | Electrolytic | 0.47(RB) | 50 +20 C431 | (not used)
C302 | Electrolytic | 0.47(RB) 50 +20 ‘ C432 | (not used)
C303 | Ceramic 82 P 50 =5 C433 | Mylar 0.018 50 10
C304 | Ceramic . 82P 50 =+5 C434 | Mylar 0.018 50 +10 |
C305 | Electrolytic | 33 25 +20 C435 | Electrolytic | 47 25 +20
C306 | Electrolytic | 33 25 =+20 C436 | Electrolytic | 47 25 +20
C307 | Mylar 0.0047 50 +5 C437 | Electrolytic | 330 25 +20
C308 | Mylar 0.0047 50 =+5
309 | Mylar 0.018 50 +5 ' |
C310 | Mylar 0.018 50 #=5
C311 | Electrolytic | 0.47(RB) 50 +20 C501 | Mylar 0.001 50 5
C312 | Electrolytic | 0.47(RB) 50 +20 C502 | Mylar 0.001 50 F8
C313 | Electrolytic 47 25 +20 C503 | Electrolytic 2.2 50 20
C314 | Electrolytic | 47 25 +20 C504 | Electrolytic | 2.2 50 +20
C315 | Mylar 0.0047 50 5 C505 | Ceramic 5P 50 =+ 5PF
C316 | Mylar 0.0047 50 +5 C506 | Ceramic 5P 50 +0.5PF
C317 | Mylar 0.0047 50 +-3 | C507 | Ceramic 5P 50 +0.5PF
C318 | Ceramic 0.0022 50 =10 | | C508 | Ceramic 5P 50 +0.5PF
C319 | Ceramic 0.0022 50 s ol U | C509 | Electrolytic | 100 16 +20
C320 | Mylar 0.0047 50 +5 C510 | Electrolytic | 100 16 +20
Co11 | Electrolytic | 100 25 +20
C512 | Electrolytic | 100 29 20
C513 | Mylar 0.056 50 +10
C401 | Polystyrene | 180 P 5 m CC-181KJGP C514 | Mylar 0.056 50 +10
C402 | Polystyrene | 180 P 5 5 CC-181KJGP C515 | Ceramic 0.047 50 | +80/—20
C403 | Mylar 0.082 50 +10 C516 | Electrolytic | 220 25 +20
C404 | Mylar 0.082 50 +10 C517 | Mylar 0.0047 50 ambs
C405 | Electrolytic | 1 50 +20 C518 | Mylar 0.0047 50 = med
C406 | Electrolytic | 1 50 +20 C519 | Electrolytic | 220 50 +20
C407 | Ceramic | 220 P 50 +5
C408 | Ceramic 220 P 50 = a3
C409 | Electrolytic | 47 25 +20
C410 | Electrolytic | 47 25 +20 AC601 | Ceramic 0.047 100 | +80/—20
C411 | Electrolytic | 1C 25 +20 AC602 | Ceramic 0.047 100 | +80/—20
C412 | Electrolytic | 1( 29 +20 AC603 | Ceramic 0.047 100 | +80/—20
C413 | Mylar 0.0015 50 +10 AC604 | Ceramic 0.047 100 | +80/—20
C414 | Mylar 0.0015 50 =10 AC605 | Electrolytic | 10000 50 +20 |CC-109MJAP
| C415 | Mylar 0.056 50 =10 AC606 | Electrolytic | 10000 50 +20 |CC-109MJAP
C416 | Mylar 0.056 50 | =+10 C607 | (not used)
C417 | Mylar 0.039 50 +10 C608 | (not used)
C418 | Mylar 0.039 50 +10 C609 | Electrolytic | 10 35 +20
C419 | Mylar 0.039 50 +10 ' I_CGHJ Electrolytic 10 35 +20
—_— ] _—




. Material Value Volt-
No. (1 F) age (V)
C611 |Ceramic 22 P 50
C612 | Electrolytic | 33 29
C613 [Electrolytic | 10 25
C614 | Ceramic 0.001 50
| C615 |Electrolytic 470 16
C616 |Electrolytic | 220 16
C617 | Ceramic 0.047 50
C618 |Ceramic 100 P 50
C619 | Ceramic 100 P 50
C620 | Electrolytic 10 50
C621 |Electrolytic | 22 16
C622 | Electrolytic | 1.5(RB) 50
C623 | Electrolytic 4.7 50
C624 | Electrolytic | 4.7 50
C625 | Electrolytic 470 16
C626 | Electrolytic | 470 16
C701 | Electrolytic | 1 50
C702 | Electrolytic 1 50
' C703 | Electrolytic | 10 25
C704 Ceramic 0.0047 50
C705 | Electrolytic | 1 50
C901 | Electrolytic 2.2 50
C902 | Electrolytic | 2.2 50
C903 | Electrolytic 1 50
C904 | Electrolytic | T 50
C905 | Mylar 012 50
C906 | Mylar 012 50
C907 | Mylar 0.0033 50
C908 | Mylar 0.0033 50
C909 | Mylar 0.01 50
C910 | Mylar 0.039 50
i C911 | Electrolytic | 4.7 50
C912 | Mylar 0.039 50
C913 | Electrolytic | 2.2 50
I C914 | Electrolytic 1 5C
C915 | Electrolytic | 1 5C
C916 | Electrolytic 22 5(
C917 | Electrolytic | 2.2 50
C918 | Electrolytic 10C 23
C919 | Electrolytic 100 25
C920 | Electrolytic 10C 29
AC1101, Ceramic 0.01 125

“Line Pass UK535 Type” (USA)
=

Tolerance R/S Ref. Material Value Volt- | Tolerance R/S
(%) PartNo. || No. m3 age (V) (%) Part No.
$=5 AC1101 Metalized Paper 0.01 250 =20
+20 “Line Pass X type” (UK/AU)
+20 | {ac1101 Ceramic | 0.01 125 | +80/—20
+10 “Line Pass MY type” (CA)
+20 ‘ ’
o l H-i - —_I;S | Mi
+80/ —20 ef. " | r's
3B No. DOSEe Part No. Part No.
+5 S .
20 COILS
+2(
+20 |CC155MFAP 1101 FM Antenna CA8677 |143310110A
=H=21{) | | L102 Air, Trap 141100031A
=20 1103 Air, FM RF 141200330A
+24 104 Air, Trap 141100031A
+20 1105 FM Osc. 121300860A or
121301140A
I |
+2( 1201 AM Bar Antenna 111110010A
+2( 1 202/203 | Inductor 142000340A
+2( | 204 MW Osc. 121100770A or
+1( 121101120A
20 L205 Inductor 2.2 wH 142000340A
L206 Inductor 18 wH 142000290A or
142000430A
20 L601 Inductor 18 wH 142000710A
+20
+20 = — — :
+20 Ref. - R/S Mir's
+10 No. Description Part No. Part No.
+10
+10 TRANSFORMERS
+10 |
+5 T101 IFT 10.7 133000700A
+5 IFT 10.7 133000600A
+20
+5
+20
+20 *T201 | IFT10.7 133000680Bor
=20 FT10.7 133000660A
+20 *T202 | IFT 10.7 133000690Bor
+-2( FT10.7 133000670A
+-20 1203 FT 455 131000640A or
+2( FT 455 131000980A
= mA b 1204 FT 455 131000650A or
FT 455 131010021A
1205 FT 455 131000480A or
FT 455 131000970A |
+80/ —20|C-1343

-
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| _
Ref. Description R/S Mfr's Ref. Descriat R/S Mir's —I
No. ' Part No. Part No. No. i PartNo.|  Part No.
|
A PT.| Power 120V AC, 60Hz (US)  [TA-1071|10101083SA FILTERS
Power 120V AC, 60Hz (CA) 10101084SA
Power 240V AC, 50Hz (UK, AU) 10101085SA CF201/202 | Ceramic Filter, SFE10.7, 392300300A
MA-8
*See SPECIAL PAIRED PARTS on Page 55. LPF201/202 | LOW PASS Filter, 19kHz, 5240004108B
| 38kHz
Ref. Manu- — L m—
No. Description facturer Ref. o Mfr's
No. Description Part No
DIODES : —
FUSES
| D101 ITT-73N Silicon, FM Overload ITT ] |
D102 WZ110 or Zener, Regulator JRC F1 A\ Fuse 125V/5A (US/CA), Quick Type 251000390A
RD11E-B2 Zener, Requlator NEC | Fuse 250V/2.5A (UK/AU), Quick Type 251200930A
D103 ITT-410 Vari-Cap, AFC ITT Fuse 250V/1.5A (US) 251001290A or
Fuse 250V/1.5A (US) 251000070A
F2 A\ Fuse 250V/1.5A (CA/AU/UK) 251000070A
D201 — N - Ref. o Manu-
nogy  |ITT-73N Silicon, Switching ITT No. Description fusares
D204 RD5.6E (B2) or  Zener, Function Mute NEC N
WZ-056 Zener JRC INTEGRATED CIRCUITS (IC’S)
D205 — |
p211  [ITT-73N silicon, Switching ITT 1C201 LA1231N, Linear, FM IF AMP SANYO
1C202 uPC1161C3, Linear, MPX or NEC
uPC1161C NEC
1C203 LA1240, Linear, Signal Ind. Driver SANYO
D501/502 |MV-11Y Varistor, Bias Control OHIZUMI
D503/504 |VD1221 Varistor, Requlator NEC IC301 LA6458DX, Linear, PHONO EQ Amp or SANYO
D505/506 |ITT-73N Silicon, Regulator ITT NJM4558DX or JRC
D507 WZ-130 or Zener, Requlator JRC TL4558PB Tl
RD13E (B2) or  Zener NEC
RD13E (B3) Zener . NEC C401 LA6458DX, Linear, Tone Flat Amp or SANYQ
D508 ITT-73N Silicon, Regulator | 0T NJM4558DX or JRC
| TL4558PB T
1C701/702 SN-16880N, Linear, Driver Tl
D601 KBPC 802L Rectifier Gl IC703 LB1405, Linear, Driver SANYO
D602 RD5.6E (B2) or  Zener, Regulator NEC
WZ056 Zener JRC
D603/604 |SR-1K-2 or Silicon, Rectifier UNIZON 1C901-903 LA6458DX, Linear, Amp or SANYO
10E-1 or Silicon | IR NJM4558DX or JRC
IN4002 Silicon - Gl TL4558PB Tl
D605 ITTN-73N Silicon, Muting L ITT ; — .
D606 SR-1K-2 or Silicon, Rectifier - UNIZON Ref. Beseriat R/S Mir's
10E-1 or Silicon | IR No. escription - Part No. Part No.
IN4002 Silicon Gl
] LAMPS
PLI-2 | Tubular 12V/0.15A for Dial 243000890A
D712—714{ITT-73N Silicon ITT PL-3 | Wadge Base 12V/0.15A
for Expander L1576 {244010010A
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Ref. o R/S Manu- Ref.
No. Description Part No. | facturer No.
LIGHT EMITTING DIODES (LED's) R213
R214
D701-710 | LN05202P (RED) Power Meter L1573 [ MTSTA R2135
Indicator R216
D711 LN317GP (GREEN) Power Meter L1575 |[MTSTA R217
Indicator R218
D715 LN317GP (GREEN) Tuning L1575 | MTSTA 1218 |
Indicator R220
D716-720 | LN05202P (RED) AM/FM Signal | L1574 | MTSTA 1221
Indicator R22?2
D721 LN217RP (RED) FM Stereo L1573 | MTSTA R223
Indicator R224
: —TT R225
Ref. Mater Value | Wattage |Tolerance R/S R226
No. aterial obm) | age (V) | (%) | PartNO. R227
| | R228
RESISTORS R229
s R230
| R101 Carbon 100 K | 1/4 +5 R231
R102 | Carbon 47 K 1/4 =£=5 R232
| R103 | Carbon 100 K 1/4 eh R233
R104 | Carbon 100 K 1/4 +5 R234
R105 | Carbon 47 1/4 et R235
R106 | Carbon 330 1/4 +5 R236
R107 | Carbon 18 K 1/4 +5 R237
R108 | Carbon 56 K 1/4 0 R238
R109 | Carbon 15K 1/4 +5 R239
3110 | (not used) R240
| R111 Carbon 330 1/4 +5 R241
| R112 | Carbon 22 K 1/4 | =5 R242
R113 | Carbon 10K 1/4 +5 R243
R114 | Carbon 2.2 K 1/4 45 R244
R115 | Carbon 10K 1/4 45 R245
| R116 | Carbon 240 K 1/4 +5 R246
| R117 | Carbon 220 K 1/4 +-5 R247
| R118 | Carbon 470 1/4 H=5 R248
R119 | Carbon 390 K 1/4 =5 R249
R120 | Carbon 3.3K 1/4 45 R250
R251
R252
3253
R201 Carbon 470 1/4 +9$ 1254
R202 | Carbon 3.3K 1/4 +5 1255
R203 | Carbon 330 1/4 +5 R256 |
R204 | Carbon 330 1/4 il | R257 |
R205 | Carbon 82 1/4 = wirs R258
R206 | Carbon 82 1/4 +5 R259
R207 | Carbon 1K 1/4 +5 1260
R208 | Carbon 330 - 1/4 | =5 3261
R209 | Carbon 27 K 14 | =£5 1262
R210 | Carbon 180K | 1/4 | =5 R263
R211 | Carbon 6.8 K 1/4 | =5 R264
| R212 | Carbon 68 K 1/4 +5 R265

-

_ —
Material Value Wattage | Tolerance R/S
(ohm) age (V) (%) Part NO.

Carbon 15K 1/4 +5
Carbon 10 K 1/4 5
Carbon 68 K 1/4 5
Carbon 15K 1/4 =5
Carbon 3.3 K 1/4 -+
Carbon 27 K 1/4 +5
Carbon 47 K 1/4 +5
Carbon 100 K 1/4 +5
Carbon 27 K 1/4 45
Carbon 3.3 K 1/4 +5
Carbon 1.8 K 1/4 =4
Carbon 33 1/4 +5
Carbon 47 K 1/4 %5
Carbon 10K 1/4 +5
Carbon 10K 1/4 =D
Carbon 470 K 1/4 +5
Carbon 820 1/4 m ks
Carbon 47 K 1/4 =+5
Carbon 100 K 1/4 5
Carbon 12K 1/4 +5
Carbon 10K 1/4 +5
Carbon 82 1/4 +8
Carbon 4.7 K 1/4 =45
Carbon 4.7 K 1/4 225
Carbon 22 K 1/4 e
Carbon 22 K 1/4 5
Carbon 39 K 1/4 45
Carbon 39 K 1/4 =5
Carbon 33K 1/4 - '
Carbon 3.3 K 1/4 +§
Carbon 2.7 K 1/4 +5
Carbon 2.7 K 1/4 +=5H
Carbon 56 K 1/4 +5
Carbon 15K 1/4 +5
Carbon 220 K 1/4 5
Carbon 1K 1/4 =5
Carbon 1.2K 1/4 9
Carbon 22 1/4 +5
Carbon 3K 1/4 +H
Carbon 220 K 1/4 +5
Carbon 270 1/4 45
Carbon 1K 1/4 45
Carbon 10K 1/4 g 2
Carbon 10K 1/4 4=
Carbon 10 K 1/4 +5
Carbon 4.3 K 1/4 b
Carbon 10K 1/4 o 5
Carbon 180 K 1/4 #=h
Carbon 33 K 1/4 o i N-0327EEC
sarbon 4.7 K 1/4 45
Carbon 12K 1/4 +5
Carbon 220 1/4 m el
Carbon 10K 1/4 +5
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I Ref. _ Value
No. Material lﬂhm]
R301 Carbon 100 K
I R302 | Carbon 100 K
R303 | Carbon 120 K
R304 | Carbon 120K
R305 | Carbon 2.2 K
R306 | Carbon 22K
R307 | Carbon 270
R308 | Carbon 270
R309 | Carbon 15K
R310 | Carbon 15K
R311 Carbon 220 K
R312 | Carbon 220 K
R313 | Carbon 100 K
R314 | Carbon 100 K
R315 | Carbon 1K
R316 | Carbon 1K
AR317 | Metal Oxide 470
AR318 | Metal Oxide 470
R319 | Carbon 180 K
(AU/UK)
| R320 | Carbon 180 K
(AU/UK)
R401 | Carbon 4.7 K
R402 | Carbon 4.7 K
R403 | Carbon 4.7 K
R404 | Carbon 4.7 K
R405 | Carbon 4.7 K
R406 | Carbon 4.7 K
R407 | Carbon 10K
R408 | Carbon 10K
R409 | Carbon 1K
R410 | Carbon 1K
R411 | Carbon 220 K
R412 | Carbon 220 K
R413 | Carbon 18 K
R414 | Carbon 18 K
R415 | Carbon 2 K
R416 | Carbon 2 K
R417 | Carbon 15K
R418 | Carbon 1.5K
R419 | (not used)
R420 | (not used)
R421 | Carbon 11K
R422 | Carbon 11K
R423 | Carbon 560
R424 | Carbon 560
R425 | Carbon 13 K
R426 | Carbon 13 K
R427 | Carbon 4.7 K
R428 | Carbon 4.7 K
R429 | Carbon 12K
I_R430 Carbon 12 K

Wattage | Tolerance R/S l
age (V) | (%) Part NO.
1/4 u 5
1/4 *
1/4 o
1/4 @ mo
1/4 v s
1/4 45
1/4 +5
1/4 +5
1/4 i it
1/4 +5
1/4 =+=5
1/4 45
1/4 ok
1/4 ol
1/4 +5
1/4 m ks
1 +5 | N-O169EGE
1 +5 | N-O169EGE
1/4 +b
1/4 =5
1/4 =5
1/4 45
1/4 +H
1/4 o
1/4 +5
1/4 A=5
1/4 9
1/4 +5
1/4 %5
1/4 ~Hh
1/4 45
1/4 +9
1/4 +H
1/4 +5
1/4 5
1/4 =5
1/4 +H
1/4 o
1/4 5
1/4 +5
1/4 s
1/4 9
1/4 +5
1/4 e
1/4 5
1/4 =t
1/4 =£5
1/4 +5
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Ref. _ Value Wattage | Tolerance m
No. Material (ohm) age (V) (%) Part NO.
R431 Carbon 19M 1/4 B
R432 | Carbon 1.5 M 1/4 =
R433 | Carbon 56 K 1/4 =5
R434 | Carbon 56 K 1/4 =+
R435 | Carbon 220 1/4 -+
R436 | Carbon 220 1/4 +95
AR437 | Metal Oxide 47 1 +5
MAR438 | Metal Oxide 47 1 +5
R439 | Carbon 4.7 K 1/4 +5
R440 | Carbon 4.7 K 1/4 +5
R441 Carbon 1K 1/4 +5
R442 | Carbon 1K 1/4 =+
R443 | Carbon 1M 1/4 +
R444 | Carbon 1M 1/4 ==
AR445 | Metal Oxide 1K 1 =49
AR446 | Metal Oxide 1K 1 +=3
R447 | Carbon 1M 1/4 +5
R448 | Carbon 1M 1/4 +5
R501 Carbon 220 K 1/4 =9
R502 | Carbon 220 K 1/4 =9
R503 | Carbon 1K 1/4 =5
R504 | Carbon 1K 1/4 +5
R505 | Carbon 33 K 1/4 +5 | N-0327EEC
R506 | Carbon 33 K 1/4 +5 | N-0327EEC]
R507 | Carbon 18K 1/4 5 -
R508 | Carbon 18K 1/4 =D
R509 | Carbon 15K 1/4 o o
R510 | Carbon 15K 1/4 *D
R511 Carbon 27 1/4 =5
R512 | Carbon 27 1/4 45
R513 | Carbon 10K 1/4 5
R514 | Carbon 15K 1/4 - s
R515 | Carbon 30 K 1/4 =5 I
R516 | Carbon 30 K 1/4 =5
R517 | Carbon 2.2 K 1/4 w
R518 | Carbon 2.2 K 1/4 b ‘
R519 | Carbon 33K 1/4 +5
R520 | Carbon 33K 1/4 +5
R521 Metal Oxide 10C 1 o nild |
31522 | Metal Oxide 10C 1 #=5
R523 | Metal Oxide 100 1 s gk
3524 | Metal Oxide 10C 1 =5
1525 | Metal Oxide 4.7 1 +5
1526 | Metal Oxide 4.7 1 9
R527 | Metal Oxide 4.7 1 55
R528 | Metal Oxide 4.7 1 =5
AR529 | Cement 0.47 D e 66
AR530 | Cement 0.47 5 a
AR531 | Cement 0.47 b +9
I_&R532 Cement 0.47 5 +5




e I —— p——
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| ]
Ref. _ Value  Wattage | Tolerance |  R/S
No. Material (ohm) | age (V) (%) Part NO.
AR533 | Cement 0.22 5 Azh
AR534 | Cement 0.22 5 +5
AR535 | Metal Oxide 10 2 +5
AR536 | Metal Oxide 10 2 5
3537 | Carbon 750 1/4 +5
R538 | Carbon 1K 1/4 +5
3539 | Carbon 6.8 K 1/4 g 13
1540 | Carbon 10K 1/4 =5
R541 Carbon 91 1/4 +5
R542 | Carbon 91 1/4 =5
R543 | Metal Oxide 270 3 n a0l
R544 | Metal Oxide 270 3 m ks
AR601 | Metal Oxide 220 1 i
AR602| Metal Oxide 220 1 +5
R603 | Carbon 22 K 1/4 e s
R604 | Carbon 22 K 1/4 +5
R605 | Carbon 4.7 K 1/4 +=5
| R606 | Carbon 4.7 K 1/4 =<5
R607 | Carbon 15K 1/4 =5
1608 | Carbon 16 K 1/4 -
R609 | Carbon 18 K 1/4 e 80
R610 | Carbon 56 K 1/4 =5
AR611 | Metal Oxide 100 3 35
R612 | Carbon 10 K 1/4 =5
R613 | Carbon 4.7 K 1/4 s
R614 | Carbon 3.3K 1/4 +5
R615 | Carbon 16 K 1/4 #=h
R616 | Carbon 15K 1/4 +5
AR617 . Metal Oxide 47 1 +=8
Re18 | Carbon 3.3 M 1/4 +5
R619 | Carbon 3.3 M 1/4 =5
R620 | Carbon 3.3 M 1/4 +5 |
R621 | Carbon 15K 1/4 +5 |
R622 | Carbon 390 K 1/4 i
R623 | Carbon 47K 1/4 s
R624 | Carbon | 96 K 1/4 45
R625 | Carbon 47 K 1/4 =5
R626 | Carbon 8.2 K 1/4 +5
R627 | Carbon 220 K 1/4 i
R628 | Carbon 2.2 K 1/4 £5
R629 | Carbon 100 K 1/4 5
R630 | Carbon 47 K 1/4 o
R631 Carbon 100 K 1/4 -5
R632 | Carbon 100 K 1/4 +5
R633 | Metal Oxide 6.8 1 5

c B s

Ref. , Value Wattage | Tolerance R/S
No. Material (ohm) age (V) (%) Part NO.
3701 Carbon 750 K 1/4 i 4
3702 | Carbon 750 K 1/4 i 1570
R703 | Carbon 1.2K 1/4 5
R704 | Carbon 12K 1/4 +5
I R705 | Carbon 1.2K 1/4 i I
706 | Carbon 12K 1/4 + |
R707 | Carbon 1.2K 1/4 +
R708 | Carbon 12K 1/4 =9
| R709 | Carbon 1.2 K 1/4 +5
R710 | Carbon 12K 1/4 n
R711 | Carbon 12K 1/4 =0
R712 | Carbon L2 R 1/4 +=5
R713 | Carbon 680 1/4 3=5
| R714 | Carbon 100 K 1/4 8
R715 | Carbon 18 K 1/4 +
R716 | Carbon 1K 1/4 750
R717 | Carbon 13K 1/4 .
R718 | Carbon 18K 1/4 =9
R719 | (not used)
R720 | Carbon 33K 1/4 v
R721 Carbon 2.2 K 1/4 + .
| R901 Carbon 220 K 1/4 +5h
1902 | Carbon 220 K 1/4 e
R903 | Carbon 100K 1/4 s
R904 | Carbon 100 K 1/4 = s
R905 | Carbon 36K 1/4 +5
R906 | Carbon 3.6 K 1/4 +=0
R307 | Carbon 12K 1/4 Ay
R908 | Carbon 12 K 1/4 +5
RS09 | Carbon 3.6 K 1/4 +5
R910 | Carbon 3.6 K 1/4 s
R911 Carbon 6.8 K 1/4 "
R912 | Carbon 6.8 K 1/4 s
R913 | Carbon 10K 1/4 45
R914 | Carbon 10K 1/4 -
R915 | Carbon 3.3R 1/4 +5
R916 | Carbon 3.3 K 1/4 ieh
R917 | Carbon 4.7 K 1/4 45
R918 | Carbon 4.7 K 1/4 +5
R919 | Carbon 10K 1/4 - st
R920 | Carbon 1.8K 1/4 +5
R921 | Carbon 1.8K 1/4 g=h
R922 Carbon 100 K 1/4 s x40
R923 | Carbon 22K 114 | +5 |
R924 | Carbon 6.8 K 1/4 45
R925 | Carbon 1 K 1/4 +5
R926 | Carbon 4.7 K 1/4 +5
R927 | Carbon 4.7 K 1/4 45
R928 | Carbon 4.7 K 1/4 s s
R929 | Carbon 4.7 K 1/4 =H
1 ]



. N S —— . —
Ref. _ Value Wattage |Tolerance R/S | Ref. o
No. Material (ohm) age (V) (%) Part NO No. Description
R930 | Carbon 270 K 1/4 -+ TR201 2SC1675(L,K) or
R931 | Carbon 270K 1/4 | =+ 2SC930(E,D) o
R932 | Carbon 150K 1/4 ~+5 25C2787(L)
R933 | Carbon 150 K 1/4 s NPN, FM IF AMP
R934 | Carbon 3.3K 1/4 +5 TR202/203 | 2SC536(GH) or
R935 Carbon 3.3 K 1/4 0 2SC1840(E,F)
R936 | Carbon 2 K 1/4 45 NPN, FM Muting
R937 | Carbon 2 K 1/4 he B TR204 2SA733A(P) or
R938 | Carbon 47 K 1/4 +5 2SAB08KNP(G) SANYO
R939 | Carbon 47 K 1/4 +=5 PNP, Enable Sw.
AR940 | Metal Oxide 270 1 +5 TR205 2SC945A(P) or NEC
AR941 | Metal Oxide 270 1 +5 2SC536KNP(G) SANYO
R942 | Carbon 1K 1/2 NPN, Driver
| TR206/207 | 2SC536(G.H) or SANYO
Carbon (US/CA) 2SC1840(E,F) NEC
NPN, FM Muting
Ref. o R/S Mfr's TR208 2SC536(G,H) or SANYO
No. Description Part No. Part No. 25C1842(EF) NEC
NPN, AM Audio Amp
SWITCHES
Push, Function 182710020A TR401/402 | 2SC1845(F) or NEC
Push, POWER (US/CA) 182110200A 2SC1313(F) MITSUBISHI
Push, POWER (UK/AU) 182103830A NPN, Control Amp
SS1-6 Rotary Slide, FUNCTION S-7625 [181210020A
SELECTOR
Push, SPEAKERS A/B S-7626 |182205480A TR501-504 | 2SC2362(G) or SANY(Q
o z i P ey 2SC1845(F) NEC
Ref. o R/S Manu- NPN, Differential Amp
No. Description Part No. facture | | TR505/506 | 2SA1019(F) 2SA1019 | SANYO
PNP, Pre Driver Amp
SCR ATR507/508 | 2SD600K(E) SANYO
i 1 NPN, Power Amp |
SCR501 03PIM NEC ATR509/510 | 2SB631K(E) SANYO
PNP, Power Amp | |
Ref. o R/S Mir's A*TR511/512] 2SD1047(D,E) 2501047 SANYO
No. Description Part No. Part No. NPN, Power
| A*TR513/514, 2SB817(D,E) 2SB817 SANYO
THERMAL PROTECTOR PNP, Power |
AU12 115°C 125V-6A 253010010A
AU12 95°C 125V-6A 253000390A| | A TR601 2SD325(F) or | SANYO
25C2275(Q) NEC
b e B NPN, Regulator
Ref. o R/S Manu- | | ATR602 2SB511(F) or | SANYO
No. Description Part No. facture 2SA985(Q) NEC
PNP, Regulator
TRANSISTORS TR603 2SC1175(F) or | SANYO
2SC1844(E) or NEC
TR101 3SK74(L) FET,FM RF AMP NEC KTC1815 (GR) | TOSHIBA
TR102/103 | 2SC1674(L,K) or NEC NPN, Regulator
2SC2786(L) ! NEC
Silicon, NPN, FM Mixer/0sc.
A I - I R— N | o ——————r—————rerrerr L e —
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Ref -
ef. - R/S Manu- Ref. R/S Mir's
l o. Pascripion Part No. facture | No. Description Part No. Part No. —l
TR604 2SAB59(F) or SANYO 50k (2B 175206210Aor
2SA991(E) or NEC 50k Q1B 175206540A
KTA1015(GR) TOSHIBA VR202 Semi-Fixed
PNP, Regulator 100k 2B 175205160A0r
ATR605 2SD313(E,F) or SANYO 100k 2B 175206220A0r
25C2275(Q) NEC 100k 2B 175206550A
NPN, Regulator VR203 Semi-Fixed
TR606 2SC1175(F) or SANYO 500k (1B 175205180A0r
2SC1844(E) or NEC 500k (1B 175206240A0r
KTC1815(GR) TOSHIBA 500k 2B 175206570A
NPN, Regulator VR204 Semi-Fixed
TR607/608 | KTK 30A TM(GR) or MX5541 | TOSHIBA 5k 1B 175205120A0r
KTK246(GR) or TOSHIBA 5k (1B 175206180A0r
2SK105(H) NEC 5k (1B 175206510A
FET, Protector l VR401 Rotary
TR609-611 2SC1845(E,U) or NEC 200k ©2 (VOLUME)2BL x2|P-7465|171610260A0r
25C2362(H) or SANYO | 171604580A
KTC2240(BL) TOSHIBA VR40?2 Rotary
NPN Noise Canceler ’ 100k (2 (BALANCE)1Z X2 |P-3152{171610290A0r
171610270A
VR403/404 | Rotary
TR701 2SA984(E) SANYO 100k (2B (BASS/TERBLE) [P-2292|171610280A
PNP, Driver I 1KB X2
TR901/902 | 2SC1845(F) or NEC l VR901 Rotary
2SC1313(F) MITSUBISHI 2k () (EXPANDER)1KB P-7466(171210270Aor
NPN, AMP 17121 0260A_|
. Ref. o R/S Manu- Mfr's
1 No. Description Part No.

* The reference No. with asterisk should be used |
| lot. Refer to next low “SPECIAL PAIRED PARTS.”

n pair per each

facturer

Part No.

“SPECIAL PAIRED PARTS

I (Reference No. with asterisk should be replaced in pairs. Do not

replace one part only.)

7201
lT202

1201
1202

IFT 10.7 10F-068
IFT 10.7 10F-069

IFT 10.7 10F-066
IFT 10.7 10F-067

I Ref. Descrinti R/S Mir's
No. escription Part No. Part No.
VARIABLE CAPACITORS
VC101-103 AVC FM: 3 Gang 1510001908
AM: 2 Gang
|
V(C201/202 AVC FM: 3 Gang 1510001908
AM: 2 Gang
TC103 Trimmer 154000200A
Ref. o R/S Mir's
No. Description Part No. Part No.
VARIABLE RESISTORS
VR201 Semi-Fixed
I 50k (1B L_ 175205150A0r

TR512
TR513
TR514

iTHSH

TRS11
TR512
IRo13
TR514

iu BE s

2501047
2501047
25B 817
25B 817

2501047 (
2501047 (
2SB 817 (
25B 817 (

(
(
(
(

TOKO
TOKO

MITMI
MITMI

SANYO
SANYO
SANYO
SANYO

SANYO
SANYO
SANYO
SANYO

1330006808
1330006908

133000660A
133000670A

|




EXPLODED VIEW PARTS LIST

Ref. L R/S Mir's Ref. o R/S Mfr's
No. Oescription PartNo.|  PartNo. || No. Description PartNo. | Part No.
1 |Switch, Rotary Slide, Function 181210020A| | 36 |[Holder, Fuse (US) F-1225 {197000110A
2 | Switch, Push, 7 Gang 182710020A Holder, Fuse (CA) 1970001 30A
3 |1Screw, Terminal 4P Antenna 192203910A | Holder, Fuse (UK/AU) 197000150A
4 |Jack RCA 4P, IN/OUT 192004140A| | 37 |Fuse, 125V 5A Quick Type (US/CA) 251000390A ]
5 | Terminal, Speaker 8P Nip 192310040A Fuse, 250V 2.5A Quick Type (UK/AU) 251200930A
6 |Switch, Push, Speaker 182205480A1 | 38 !Line, Capacitor (US) CLU0010020
7 |Jack, 6.3, Headphone J-1397{191010090A | _ine, Capacitor (CA) CLOC000440
8 |Clip, Fuse 197303080A _ine, Capacitor (UK/AU) CLO0E00220
9 | Fuse, 250V 1.5A (US) 251001290A |ﬁ§.39 Outlet, AC (US/AU) W-3026 | 196010020A
Fuse, 250V 1.5A (CA/UK/AU) 251000070A Qutlet, AC (CA) 196010010A
10 |Cabinet Assy, Top Z-7290{M-00333 40 | Knob, Volume R-5533 [652510240A
a. Cabinet Top 601210410A| | 41 |Knob, BASS/TREBLE/BALANCE/
b. Spacer 852010500A EXPANDER K-5534 | 652510250A
c. Net 851310110A| | 42 |Knob, Push K-5535 | 655010090A
11 | Cabinet, Side (L) Z-72911601510030A I 43 | Knob, Tuning K-5536 16521100108
| 12 |Cabinet, Side (R) Z-72921601510040A( | 44 |Knob, Selector 652505500A
13 |Panel Ass'y, Front Z-7293|M-00334 45 | Main, P.C.B. Unit K-9671 | U-22057A
a. Panel, Front (US/CA/AU) 701 010110A| 46 | Meter, Unit Ass'y K-9672 | U-23243
Panel, Front (UK) 701010120A I
b. Guide Knob, Push 716008980A| Ref. -
c. Plate, Blind, Tuning Knob 711810030A] | No. WasEripe.
d. Blind, Push Switch 851210770A( |
e. Blind, Power Switch etc. 851210780A HARDWARE
14 |Plate Ass'y Front /-7294M-00335 l
a. Plate, Front 711210080A] | St Screw, Triple 3X10 TR
b. Plate, Control 711310110A l S2 Screw, Del-tite 3X14 BT-3 |
c. Spring, Leaf 434610240A| | S3 Screw, Del-tite 3 X8 BT-3
d. Sheet, Color 715210060A | | S4 Screw, Tapping 3X8BT-2
15 | Panel, Back (US) 27295 1707010310B| [ SO Screw, Tapping 3 X8 BT-2 Black a
Panel, Back (CA) 707010320B| | S6 Screw, Del-tite 3X12 BT-3
Panel, Back (AU) 707010330B| | S7 Screw, F-lock 3X5 FL “
Panel, Back (UK) 7070103508 S8 Screw, Tap-tite 3X8BT-B Black
16 | Foot 608009100A| | S9 Screw, F-lock 3 X4 FL
17 [Window, Dial D-5570{713610050A | S10 Screw, Tap-tite 3X8BT-B
18 |Scale, dial D-5571/717010140A| | S11 Screw SWRM M3
19 | Spring Bar, Dial Side L & R D-55721434510120A| | S12 Screw, Del-tite 410 BT-3
20 {Shaft Tuning D-3346{431010060B| | S13 Screw, Wood 3.1 X16 RW
21 | Pulley, Dial D-0537|433006040A1 | S14 Screw, Del-tite 3x12 PT-3
22 |Pulley, Guide D-0538[433100420A| | S15 Screw, NL Tapping 3X8 TNL-2 Black
23 | Pointer Dial D-1506!435010030A| | S16 Screw, Del-tite 4X18 BT-3 Black
24 | Reflector D-1507[417010030A) | S17 Screw, Triple-tap 3 X8 PLT-2
25 | Sheet, Color, Reflector 715210070A| | S18 Screw, Triple-tap 3X6 PLT-2
26 | Blind, Reflector, Wedge Lamp 851210800A| | S19|  Screw, Wood 3.1 X10 RW
27 | Blind, Reflector Side Paper 851210810A|
28 | Blind, Reflector Upper/Lower Paper 851210830A N1 Nut, Flange 3FN
| 29 | Lamp, Dial, Tublar Type 12V 0.15A 243000830A N2 Nut, Flange 4FN '
30 |Lamp, Wedge Base, 12V 0.15A 244010010A |
31 | Protector, Thermal, Heat Sink 253010010A| | Rf Rivet, Nyron 3X 4.5 Black
32 {Blind, Front Chassis 851210700A R? Rivet, Blind 2.4X57 Black
33 |Protector, Thermal, Power Transformer 253000390A
M34 | Switch, Push, Power (US/CA) 182110200A| | W1 Washer, Toothed 3TW-B
Switch, Push, Power (UK/AU) 182103830A | W2 Washer, Toothed 3TW-A
M35/ Transformer, Power (US) 10101083SA| | W3 Washer 3W
Transformer, Power (CA) 10101084SA| | W4 Washer 5W Black
Transformer, Power (UK/AU) 10101085SA o

sz BB =




EXPLODED VIEW
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MISCELLANEOUS PARTS LIST

: i — — —
| - R/S Mfr's - R/S
Description Part No Part No. Description Part No.

Shield Plate, Tuner Section 4732070508 | [ Hardware Kit HW-3102097 |

Jack DIN (UK/AU) 193404220A Screw Triple Tap 3X10 PLT-2

Connector Wire, 2P 193903370A Screw Triple Tap 3 X6 PLT-2

Connector Wire, 4P 193903390A Screw NL Tapping 3 X8 TNL-2

Connector Wire, 6P 193903410A

TR — TE— A i ——— — —
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Equivalent Circuit Diagram

IC201

IC LEAD IDENTIFICATION & INTERNAL DIAGRAM

LA1231N.....

B i

Equivalent Circuit Diagram
12 13
)
-
T onl TIPS
e :5'”{5 TR
§ e | JL | A ' |
1o N
T =
|
o
gl
10

IC202

wPC1161C3, uPC1161C.....

— 60 —



LA1240..... 1IC203

(=
an

©

T’D
D

5

13/ E ~ T
. _,.__.—; 1 + :.1 e ;:E - _; T | :__ e e e o I
? - R EE. T i e Cz N ' '
| W *}_4 : 1; L__—L T
§. % :‘? E 1 - ‘ |
O 4 Pt ATTENY A T
._ I *_* - | 2 = ' .f ! ¥ B B 1
| %ﬁf'-'é Jj ;T»j +’B§L*T l | T :
| - = | ‘—L-—-* * é — | ) R { ,1
CU SRR S T ] e
. ? — T }*4 L *—L ;E T T — L r ] 