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122-B 

1. INTRODUCTION 

NOTES: 1. In the diagram of each PC board, its pattern surface is shown. 
2. With certain exceptions, the reference numbers in the 100's, 300's 

and 700's refer to the Leh, and those in the 200's, 400's and 800's 
to the Reh. 

3. Parts marked with 6. are safety critical components. 
They must always be replaced with components specified by TEAC. 

4. Service data are found where they are necessary. 
Improvements may result in service data changes without notice. 

• Dolby Noise Reduction System manufactured under license from Dolby 
Laboratories Licensing Corporation. 

• 'Dolby' and the double-D symbol are trademarks of Dolby Laboratories 
Licensing Corporation. 
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2. SPECIFICATIONS 

MECHANICAL 
Tape: 
Track Format 
Tape Speed : 
Speed Accuracy: 

Wow & Flutter: 

Fast Wind Time: 
Motor: 

Head Configuration: 
Dimensions (WxHxD) : 
Weight: 

ELECTRICAL 
Line Input (XLR) : 

Input Impedance: 
Nominal Input Level : 
Minimum Input Level : 
Maximum Input Level: 

Line Input 1, 2 (RCA PIN) : 
Input Impedance: 
Maximum Source Impedance: 
Nominal Input Level : 
Minimum Input Level: 

"Line Output (XLR) : 
Output Impedance: 
Nominal Load Impedance: 
Nominal Output Level : 
Maximum Output Level: 

Line Output (RCA PIN) : 
Minimum Load Impedance: 
Output Impedance: 
Nominal Output Level: 
Maximum Output Level : 

Headphone Output: 
Bias Frequency: 
Equalization: 

Frequency Response 31 
(Record/reproduce) : 

Total Harmonic Distortion (THO) 31: 

Signal to Noise Ratio 31: 

Adjacent Channel Separation: 
Erasure: 
Headroom : 

Recording amplifier: 
Reproduce amplifier : 

Power Requirement 

Ph ilips Type Cassette C-60 and C-90 
4-Track, 2-Channel Stereo 
1-7 /8 ips and 3-3/ 4 ips 
1-7 /8 ips ±0.5 % Dev iation 
3-3/ 4 ips ±0.5 % Deviation 
1-7 / 8 ips 11 ±0.085 % peak (DIN / I EC/ ANSI weighted) 

±0.18 % peak (DIN / I EC/ ANSI unweighted) 
0 .06 % (NAB weighted) 
0.11 % (NAB unweighted) 

3-3/4 ips2 I ±0 .055 % peak (DI N/ I EC/ ANSI weighted) 
±0.13 % peak(DIN / IEC/ ANSI unwejghted) 

0 .04 % (NAB we ighted) 
0.07 % (NAB unweighted) 

90 secs . for MTT-501 (C-60) 
1 FG Servo Controlled DC Motor 
1 DC Reel Motor 
3 Heads; Erase, Playback/ Record 
19" x 5-13/ 16" x 13-9/ 16" (482 x 147 x 345 mm) 
22-1/ 16 lbs (10 kg) net 

600 ohms, balanced 
+4 dBm (1 .23 V) 
- 6 dBm (0 .39 V) 
+20 dBm (7 .75 V) 

50k ohms unbalanced 
1 Ok ohms or less 
-14 dBV (190 mV) 
-24 dBV (60 mV) 

20 ohms, bal anced 
600 ohms 
+4 dBm (1.23 V) 
+6 .5 dBm ( 1.64 V) 

25k ohms or more, unbalanced 
3.5k ohms or less 
- 10 dBV (0.3 V) 
-7 .5 dBV (0.42 V) 
100 mW, Maximum at 8 ohms 
100 kHz 
1-7/8 ips 

3-3/ 4 ips 

1-7/8 ips 

3 -3/4 ips 

3180 µs . + 70 µs. 
3180 µs . + 120 µs . switchable 
3180 µs . + 35 µs . 
3180 µs. + 50 µs. switchable 
35 Hz - 14 kHz ±3 dB at -20 VU 
35 Hz - 6.3 kHz ±3 dB at 0 VU 
35 Hz - 20 kHz ±3 dB at -20 VU 
35 Hz - 1_5 kHz ±3 dB at 0 VU 
1 % at 0 VU, 1 kHz , 160 nWb/m 

1-7/8 ips 3 % at 9 dB above 0 VU , 1 kHz , 451 nWb/m 
3-3/ 4 ips 3 % at 10 dB above 0 VU, 1 kHz , 506 nWb/m 
At a reference of 3 % distortion level 
1 -7 /8 ips 58 dB weighted 

3-3/ 4 ips 

55 dB unweighted 
92 dB weighted with DBX 
63 dB weighted 
58 dB unweighted 
92 dB weighted with DBX 

Better than 35 dB at 1 kHz 
Better than 65 dB at 1 kHz + 10 VU reference 

Better than 19 dB above 0 VU 
Better than 19 dB above 0 VU 
120 V AC, 60 Hz, 45 watts 

In these specif icat ions, 0 dBV is referenced to 1.0 Volt . Actual voltage levels also are given in parenthesis. To 
calculate the 0 dB = 0.775 Volt reference level (i .e ., 0 dBm in a 600-ohm circuit) add 2.2 dB to the listed 
dB valu e; i.e., - 10 dB re : 1 V = -7 .8 dB re: 0 .775 V . 
1) Specificat ions were determined using TEAC Test Tape MTT -111 
2) Specificat ions were determined using TEAC Test Tape MTX-111 
3) Specif icat ions were determined using TEAC Test Tape MTT-506 

Changes in specif ications and featu res may be made without not ice or obligat ion . 
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3. CIRCUIT DESCRIPTION 

The following condit ions are assumed : 
* The deck is initially in the stop mode unless 

otherwise specified. 

700- 799 : L-channel meter ci rcuit and phone 
amplifier circuit mounted on 
meter amplifier PCB 

* Voltages, waveforms, and operating times 
given in the text are typical ones for reference . 

* In the description of amplifiers (sections 3-11 
through 3-14) , generally, the left channel is 

described . 

800- 899 : A-channel meter circuit and phone 
amplifier circuit mounted on 
meter amplifier PCB 

* In the illustrations, circu it boards, terminals, 
and connectors are omitted. 

* Part numbers are assigned as follows : 
100- 199 : Muting circuit, bias oscillator cir­

cuit, and L-channel record / repro­
duce circuit mounted on record/ 
reproduce & control PCB 

200-299 : A-channel record/ reproduce cir­
cu it on record / reproduce & con­
trol PCB 

300-399 : L-channel monitor, record, and 
HX circuits and common L- and 
A-channel c ircuits mounted on 
lever switch PCB 

400- 499 : A-channel monitor, record , and 
HX circuits mounted on lever 
switch PCB 

500- 599 : Power supply PCB circuits. 
600- 699 : System control circuits and 

CONTROL SECTION 

3-1. SYSTEM CONTROL IC 

3-1-1 Pin assignments 

•B f FWD FAST 

16 15 14 

2 3 

Output 

REW PL AY 

13 12 

U60 1 
M5441 0P 

{T OP VI EW ) 

4 5 

PAUSE 

11 

6 

REC 

10 

PLAY STO P f FWO ME MO REW PAUSE REC 

Control input 

I\ 

AR 

9 

8 

GNO 

mechanical parts mounted on re ­
cord / reproduce & control PCB 
and joint PCB 

_ ____ _J 

Operati ng inpu ts Con trol in pu t Operating inputs 

Fig. 3-1 Pin assignments 

Pin No. Pin name Function 

1 PLAY Reproduce start signal input terminal. S igna I level : L 
-

2 STOP Stop signal input terminal Signal level: L 

Ope ration 3 F.FWD Fast -forward signal input terminal. Signal level : L 

inputs 
5 REW Rewind signal input terminal. Signal level : L 

6 PAUSE Pause signal input terminal. Signal level : L 

7 REC Record signal input terminal. Signal level : L 

Control 4 MEMO Memory input terminal (resets rewind mode when at L level) 

inputs 9 AR Record inhibit signal input terminal ( L level : record inhibited , H level : record enabled) 

10 REC H-level signal output terminal during record /reproduce or record/pause mode 

11 PAUSE H-level signal output terminal during pause mode 

Outputs 12 PLAY H-level signal output terminal during reproduce mode. 

power 13 REW H-level signal output terminal during rewind mode . 

14 FAST H-level signal output terminal during rewind or fast-forward mode . 

15 F.FWD H-level signal output terminal during fast -forward mode. 

8 GND Ground terminal. 
Power 

16 +B Power supply termina l (standard : +5 V +/- 10%, absolute maximum : +7.0 V) 
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3-1-2 Block diagram 

M54410P 
F. FWD , ,._3 ___ ---,__. _____________ __,,,_~ >-

IN 

RE1: l >-"5----+-t--.-,_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_--<::_) ~--------c1 .>----1_5lJ 1 F. FWD 
OUT 

ST DP 
1 
~ "I 

1 

~ r 
IN ~ ...+---- ----------<1~~ ~

3

) F;~~ 
MEMO ll ,-

4----+-t-+-+-------------a) -----.._ - l J'...__ 13, REW 
...-.+-+----------------u- ___./ ~------+--+--cl OUT 

REC t(~:f--'-7---+-+--++-------or----.._ _ 
IN J JO------a S 0 - ]C:.-,__.._ _ _,.F 

9 ' AR 
.,:J\ '- R 

0- 10 1 REC t-t-+-+-+------------a:1/ ./ _-----+---cl >-----< 1 OUT 

I_ -
--+-+-+------1 ~~--,>----a-s Ot---------, _J ../ PAUSE 

IN 

PLAY 
IN 

6 
I 

'J '\R 0 
t-t-+-+------ ------<JJI<-_.,,../ -

I 

)--1 ---t-+-+-O----------------a~ 

L--------------~a]) "R o----~ 
~---------------./ --, 

Fig. 3-2 Block diagram 

3-1-3 Input signals and resulting modes 

~ REC PAUSE PLAY REW FAST F. FWD 
I 

PLAY L L H L L L 

STOP L L L L L L 

F.FWD L L L L H H 

REW L L L H H L 

PAUSE L H L L L L 

REC and PLAY H L H L L L 

REC and PAUSE H H L L L L 

Notes 1. The mode is set at the decaying edge of the input signal waveform. 
2. The output retains the ,current mode until an input signal indicating a different mode is received. 
3. 0 utput REC remains at Las long as input AR is L. 
4. 0 utput REW remains at Las long as input MEMO is L. 

J 

.>----1-1
1 ; 1 PAUSE 

OUT 

12 ) PLAY 
OUT 

16 I) +8 

GND 

0 perating mode 

PLAY mode 

STOP mode 

F.FWD mode 

REW mode 

PAUSE mode 

REC/PLAY mode 

REC/PAUSE mode 
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3-1-4 Mode transition 
The table below summarizes transition from one 
to another due to an input signal. 

~ STOP F.FWO 
I 

STOP ------- STOP 

F.FWO F.FWO 

---------REW REW REW 

PLAY PLAY PLAY 

PAUSE PAUSE 

---------REC and PLAY REC/PLAY REC/PLAY 

REC and PAUSE REC/PAUSE 

---------
3-1-5 Operation with more than one input 

signal 
When more than one input signal is received 
simultaneously, the deck enters the mode indi ­
cated below. When input signals applied simul­
taneously are removed in sequence, the mode 
indicated by the last signal to be removed is 
normally enabled . If REC and P_h-AY or REC 

122-B 

REW PLAY PAUSE REC/PLAY REC /PAUSE 

STOP STOP STOP STOP STOP 

F.FWD F.FWD F.FWD F.FWD F.FWD 

---------
REW REW REW REW 

PLAY 

----------
PLAY 

---------
REC/PLAY 

--------
PAUSE 

--------
REC /PAUSE -------REC/PLAY REC /PLAY REC/PLAY 

--------
REC/PLAY 

---------
REC/PAUSE REC /PAUSE REC/PAUSE -------Note . A diagonal line indicates that the current mode remains unchanged . 

and PAUSE are combined, the record/ reproduce 
or record/pause mode will be enabled regardless 
of the sequence in which the input signals are 
removed . If F.FWD (REW) and REC or PAUSE 
are combined , the fast-forward (rewind) mode 
will be enabled regardless of the sequence in 
which the input signals are removed. 

Input signal A Input signal B Resulting mode 

STOP Any combination of F.FWD, REW, REC, PAUSE, and PLAY STOP mode 

REW STOP mode 

F.FWD REC and/or PAUSE F .FWD mode 

PLAY STOP mode 

REC and/or PAUSE REW mode 
REW 

PLAY STOP mode 

PAUSE REC /PAUSE mode 

REC PLAY REC /PLAY mode 

PAUSE and PLAY REC /PAUSE mode 

PAUSE PLAY REC /PLAY mode 

3-1 -6 Input/output levels 
Input/ output levels and voltages are given below. 

Item Minimum Standard Maximum Absolute maximum 

Maximum supply voltage - - - 7.0 V 

Maximum input voltage - - - 5.5 V 

Recommended supply voltage 4.5 V 5.0 V 5.5 V -

H-level input voltage 2.0 V - - -

L-level, input voltage - - 0.8 V -

Open-input voltage 3.2 V - - -
H-level output voltage 2.9 V - - -

L-level output voltage - - 0.4 V -

5 
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3-2. SYSTEM CONTROL IC INPUT/OUTPUT 
CIRCUITS 

3-2-1 Initial reset circuit 
See Fig. 3-3. 
The initial reset circuit generates a signal which 
puts the deck in the stop mode immediately 
after power is turned on, preventing incorrect 
operation during the time the DC supply volt­
age is unstable . 
1) When no cassette is loaded 

When no cassette is loaded, cassette-in switch 
S695 is set to N.O., which is the state entered 
when the stop button is depressed . In this 
way the deck enters the stop mode when 
power is turned on. 

2) When a cassette is loaded 
When a cassette is loaded, cassette -in switch 
S695 is set to N.C. and isolated from the stop 
circuit. If the power is turned on at this time, 
current from system control IC U601 charges 

R62 I 
PAUSE LED 

t5JV 

16 

+ B 

I PLAY PLAY 12 RGI I 

IN our 

6 PAU SE PAUSE II 

IN OUT 

3 FFWO F. FWD 15 
R616 

IN OUT 

5 REW REW 13 
IN OUT 

7 REC REC ,o 
IN OUT 

2 STOP FAST 14 
IN OUT 

• MEMO 

R622 
IN 

C607 

AR U601 

C601....., C605 0.0I150V 
C606 10/ ICV 
(607 0.01150V R609 

the noise suppressing capacitors (C601 
C607) in the control input circuit of U601. 
It takes approximately 20 msec to charge 
C601 - C605 due to their low capacity. 
When the capacitors are fully charged, the 
PLAY, PAUSE , F. FWD, REW, and REC 
input terminals switch to H level. It takes 
approximately 100 msec for the STOP in­
put terminal (and MEMO input terminal) to 
rise to H level since C606 has a large capacity. 
In this way, of the operation input terminals, 
only STOP takes longer to switch to H level. 
As a result, a flip -flop is reset in U601 when 
power is turned on and the deck enters the 
stop mode . 
Unless C606 is fully charged and the STOP 
input terminal is at H level, U601 does not 
switch from the stop mode to another mode 
even if operation signals are input. 

R628 D604 
RECORD LED --~ ,.,,,____.ol--~ 

---w,,-----------+- +-- PI NCH ROLLER SOL. DRIVE CIRCUIT 
R6i9 - ----\------+----+-- CAPSTAN SOL. DRIVE CIRCUIT 

-----<Mr-- +--+-- FAST SOL, DRIVE CIRCUIT 
R627 +---+--- REC SIGNAL CONTROL CIRCUIT 

0601 0604 

R630 

0 605 

0606 

R629 

ov -~---------i>------------------------- ov 

Fig. 3-3 System control IC input/output circuits 
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3-2-2 Output control circuit 
When power is turned on, the initial reset cir­
cuit puts U601 in the stop mode. This circuit 
does not operate when power is turned off. 
When power is cut off and +5.3 V is decaying, 
U601 may generate a wrong signal momentarily 
due to deviation from the logic threshold level. 
The circuit comprising 0606, 0605, R629, and 
R630 prevents the mis-operation of the deck 
if U601 generates an incorrect signal. 
When +5.3 V supply voltage falls to approxi ­
mately 5 V after power is turned off, zener 
diode 0605 turns off and, therefore, 0606 turns 
off together because its base current is cut off. 
As 0606 is off, the emitters of transistors 0601 
- 0605 are disconnected from the O V (GND) 
line. As a result, 0601 - 0605 will not turn on 
even if U601 generates an incorrect signal while 
+5.3 V supply voltage is falling. This protects 
the deck from erroneous operation. 
Further, if power is turned off when the deck is 
operating in any mode, the deck enters the stop 
mode as soon as 0606 turns off, preventing the 
tape from becomming slack. 
On the other hand, when power is turned on, 
0605 and 0606 do not go on until the +5 .3 V 
line rises to approximately 5 V. 0601 - 0605 
do not operate before 0606 is turned on . This 
means the deck does not start to operate before 
the DC supply voltage is sufficiently high . 

3-3. SOLENOID DRIVE CIRCUIT 
3-3-1 Functions of solenoids 
There are three .solenoids in the deck; fast sole­
noid (L691), head base solenoid (L692), and 
pinch roller solenoid ( L693). These solenoids 
have specific functions and operate in certain 
modes as described below. 
1) Fast solenoid (L691) 

This operates in the fast-forward and rewind 
modes to perform the following mechanical 
functions. 

• Releasing brakes applied to the left and right 
reel disks. 

• Disengaging the reel disk drive gear from the 
right-hand (takeup) reel disk and locking the 
intermediate pulley assembly in the fast­
forward position. 

2) Head base solenoid ( L692) 
This operates in the reproduce, pause, record / 
reproduce , and record /pause modes to per­
form the following mechanical functions. 

• Raising the head base to bring the erase and 
record / reproduce heads into close contact 
with the tape . 

122-B 

• Lifting the pinch roller to the pause posi ­
tion. (The pinch roller does not press against 
the capstan shaft in this position.) 

• Releasing brakes applied to the left and right 
reel disks. 

3) Pinch roller solenoid ( L693) 
This operates in the reproduce and record/ 
reproduce modes to bring the pinch roller 
(raised to the pause position by the head base 
solenoid) into contact with the capstan to 
cause the tape to run at constant speed. 

3-3-2 Fast solenoid drive circuit 
See Fig. 3-4. 
When the deck is in the stop mode, the circuit 
shown in Fig. 3-4 is as follows: 
* Pin 14 of U601: L level 
* 0605,0515,0516,0518: off 
* Emitter of 0515: +13 Vis applied via 0506. 
During fast (fast-forward or rewind) mode, a 
fast mode signal (H level) is output from pin 14 
of U601 . This signal causes fast solenoid L691 
to operate in the following sequence. 
a. As pin 14 of U601 is at H level, base current 

flows through transistor 0605 and turns it on. 
b. As 0605 is on, base current flows through 

transistor 0515 and turns it on . 
c. As 0515 is on, current flows via paths G) and 

®. (The supply voltage that causes current 
to flow via paths G) and ® is low and there­
fore the current on path G) cannot energize 
the fast solenoid.) 

d . The current on path ® (which charges capa­
citor C516) causes transistor 0516 to turn on. 

e. As 0516 is on, base current flows through 
transistor 0518 and turns it on. 

f. As 0518 is on, current flows via paths @ and 
© . At this time, the supply voltage that 
causes current to flow is +39 V and there­
fore a large amount of current flows through 
the fast solenoid (via path @ ) to energize it . 

g. The current on path © charges C516 and it 
stops flowing when C516 is fully charged. 
Since the base current of 0516 is cut off, it 
turns off. The time interval between the turn­
ing on of 0515 and the turning off of 0516 
(i .e., the time taken to charge C516) is ap­
proximately 100 msec which is determined by 
the time constant of capacitor C516 and 
resistor R536. 

h. As 0516 is off, 0518 turns off because its 
base current is cut off . In this way the current 
on path @ is cut off. 

7 
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,---- , 
I DRIVER I 

I 

'FLASHINGCIRCUIT - - - - - 1 
I I 

I 

!NO LOAD! 
+ 13V 

I 
I 
I 
I 

I I 
+39V 

U601 

C5l 6 

FAST l ,------, 
I I I SOLENOID 

L69 I '@ I ♦ 0510 R53 5 

t I 
CD@ I 

L _ ___ __ __ ___ _J 

Fig. 3-4 Fast solenoid drive circuit 

i. Current is still flowing through the fast sole­
noid via path CD even though path ® is cut 
off. Once the fast solenoid is energized by the 
strong current on path ® , this weak current 
flowing via path CD can hold it on . 

Thus a high voltage (strong drive current) is 
supplied to the solenoid when energizing it while 
a low supply voltage (weak current) hold it on. 
This ensures solenoid operation by generating 
a strong mechanical force and prevents the 
solenoid from heating up by reducing the hold­
ing current. 
The circuit which switches the supply voltage of 
the solenoid is called the flashing circuit. 
When a fast mode is released (the STOP button 
is depressed during fast-forward or rewind 
mode), the following sequence of operations 
takes place. 
j. As soon as a fast mode is released, pin 14 of 

U601 turns to L level. 
k . 0605 turns off, because its base current is 

cut off. 
I. As 0605 is off, 0515 turns off, as its base 

current is cut off . 
m.As 0515 is off, the solenoid is reset, because 

its holding current which was flowing via path 

CD is cut off. At the same time, C516 dis­
charges via path @ to prepare for the sub­
sequent start of a fast mode. 

3-3-3 Head base solenoid drive circuit 
See Fig. 3-5. 
The head base solenoid operates during the re­
produce (record/ reproduce) and pause (record/ 
pause) modes. In the reproduce mode, a repro­
duce mode signal (H level) is output from pin 
12 of U601 . In the pause mode, a pause mode 
signal (H level) is output from pin 11 of U601 . 
In both cases, the H-level signal causes base 
current of transistor 0601 to flow so it is turn ­
ed on . The part of the head base solenoid drive 
circuit after 0601 is exactly the same as the fast 
solenoid drive circuit described in the previous 
section . Since these circuits operate in the same 
way, the description is not repeated . Note 
that the time during which the solenoid is 
energizied by the high voltage from the flashing 
circuit (capacitor C516 and resistor R536 deter­
mine this) is approximately 400 msec, longer 
than the 100 msec of the fast solenoid. The 
reason is to ensure operation of the head base 
solenoid as its mechanical load is much greater. 
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r -----, ,------------7 
I DRIVER I FLASHING CIRCUIT 1 

U601 

0601 

HEAD BASE l 
SOLENOID 

L692 

I 
I 

D506 

C51 5 

D509 

____________ _J 

{ NO LOAD) 
+ 13V 

+39V 

Fig. 3-5 Head base solenoid drive circuit 

3-3-4 Pinch roller solenoid drive circuit 
See Fig. 3-6 . 
The pinch roller drive circuit (drive & flashing 

circuit) operates basically in the same way as 

the fast solenoid and head base solenoid drive 

circuits and, therefore, the description is not 

repeated . Since the mechanical load of the pinch 

roller solenoid is low, the flashing interval is 

100 msec which is provided by capacitor C508 

and resistor R521. 
Here, operation of the power delay circuit and 

reproduce delay circuit are described as they are 

not incorporated in solenoid drive circuits. 

1) Power delay circuit 
The positive side of capacitor C526 is con ­
nected to the output of the +23 V voltage 
regulator. This regulated +23 V is used as the 

power source for the amplifiers and also as a 
reference voltage for the power supplies 

which supply the control circuits, reel motor, 

and capstan motor, etc., with DC power. 

(These power supplies are described in 3-8-2.) 
When power is turned on , the tape might 

become slack or run unevenly if the repro­

duce mode is entered before the +23 V is 

stable. The power delay circuit delays the 

operation of the pinch roller until the DC 

supply voltage rises to a steady level after 
power is switched on . This circuit operates 

as follows. 
a. When power has been turned on, the +23 V 

regulated power supply starts to work and 

its output voltage rises. 
b. As the output voltage rises, base current 

flows through transistor 0521 via capacitor 
C526 and resistor R547, turning it on . 

c. As 0521 is on, base current flows through 

transistor 0508 and turns it on. 
d. As 0508 is on, the base and emitter of 

pinch roller solenoid driver transistor 0509 

9 
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are shorted. Therefore, base current does 
not flow to 0509 and it will remain off 
even if transistor 0602 turns on with a 
reproduce mode signal (H level) supplied 
from U601. 

e. When C526 is fully charged (in approxi ­
mately 1.5 seconds) after power is switched 
on, the base current of 0521 stops and it 
turns off. (C526 and R547 provide the 
delay time of about 1.5 seconds.) 

f . As 0521 is off, 0508 turns off, having its 
base current cut off. Now 0509 is ready 
for operation. This process keeps the pinch 
roller solenoid inactive for approximately 
1.5 seconds after power is switched on. 

2) Reproduce delay circuit 
The circuitry is designed so that, in the repro­
duce mode, the pinch roller solenoid operates 
after the head base solenoid has completed 
operation. The reproduce delay circuit 
delays pinch roller operation until the com­
pletion of the head base solenoid operation. 
Fig . 3-7 and 3-8 are a flowchart and t iming 
diagram, respectively , of the process which 
begins with the output of a reproduce mode 
signal (H level) from pin 12 of the system 
control IC and ends with the energizing of the 
pinch roller solenoid. In Fig. 3-7, operations 
of the reproduce delay circuit are enclosed in 
bold boxes. 

1 - - PINCH ROLLER SOLENOID DRIVE CIRCUIT 

FLASHING CIRCUIT 
~ ---------------7 

REPRODUCE DELAY CIRCUIT DRIVER 
I I 
I I NO LOAD I 

,------, ,-------~ ~ --14>------~ -- + 13V 

I 
I 

I 
0503 

U60 1 

0606 

POWER DELAY CIRCU IT 

R618 

I 
I 
I 

,-------------, 
I I 
I R559 I 
I 

FROM I C526 
+23V REGULATED -+-,c.__ ........ _ ___.'-' 
POWER SUPPLY I 05171 : 

I 
I 
I I L _____ _______ ....J 

R520 

C508 

' I 
I 

T I 0505 R522 
1 I L693 I 

PINCH ROLL ER I I 
SOLENOID I 

DRIVER ,--------, 
I I 
I I 

I 
I 
I 

I 051 4 I 
I I L ________ J 

L - - - - - - - - - - - - - - - _J 

FLASHING CIRCU IT r--- ----------- --, 

0506 

I 
I 

0694 1 L692 I D509 R535 
0516 

HEAD BASE I 
SOLENOID I I L _______________ _j 

Fig. 3-6 Pinch roller solenoid drive circuit 

+39V 

R537 

D507 

www.SteamPoweredRadio.Com

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


Head base solenoid 
turns on . (+39V) 

Head base solenoid 
is held.(+ 13V) 

0518 turns on. 

Depress PLAV ( ► ) button. 

H-level signal is output 
from pin 12 of U601. 

0508 turns on. 

0518 turns off . 0516 turns off . 0508 turns off. 

Reproduce mode 

Pinch roller solenoid 
turns on . (+39V) 

Pinch roller solenoid 
is held . (+13V) 

0602 turns on . 

Reproduce mode signal 
is held. 

Reproduce mode signal 
is released. 

0510 turns on. 

0510 turns off . 

Fig. 3-7 Flowchart of solenoid operation (in reproduce 
mode) 

122-B 

0511 turns off. 
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12 

122-B 

.... 
U60 1 Pin 12 

HIGH 

LOW I 

/[ 
0 601 

Off 

ON 

0514 
OFF 

ON 

[ BASE 
HIGH 

LOW 
0 51 6 

COLLECTOR 
HIGH 

LOW 

I , 
,) 

/ ( 

h 
;( I\ 

0 518 
Off 

ON 

HEAD BASE 
SOLENOID 

I \ 1-' \ 

\( +39V ) +24V 

+9V 
ov 

\ 
0602 

Off 

ON \ ' I 
0508 

Off 

ON 

050 9 OFF 

ON 

[ BASE 
HIGH 

LOW 
051 1 

COLLECTOR 
HIGH 

LOW 

' ~} 
( 
~~ / 

r ( 
( --r1 

0510 
OFF 

ON 

PINCH ROLLER (~ 
IJ 

+24V 
+ 9V 

SOLENOID ov 
Approx . Apprru. 
400mSec IOOmSec 

STOP DELAY PLAY 

Fig. 3-8 Timing diagram of solenoid operation (in repro­
duce mode) 

3-4. REEL MOTOR DRIVE CIRCUIT 
3-4-1 Direction of motor rotation 
The reel motor drives the left or right reel disk 
to take up the tape. Torque is transmitted from 
the reel motor to one of the reel disks during 
the reproduce , fast-forward, and rewind modes 
by the processes shown in Fig. 3-9 - 3-11 (as 
seen from the front of the deck). As seen from 
Fig. 3-9 and 3-11, the reel motor rotates in the 
same direction during the reproduce and rewind 
modes and the fast-forward pulley mechanically 
selects either the left or right reel disk and drives 
it in accordance with the direction of reel motor 
rotation. In the pause mode, the reel motor does 
not rotate . 

REEL MOTOR 

RIGHT-HAND 
REEL DISK 

Fig. 3-9 Reel disk drive (reproduce mode) 

LEFT - HAND 

REEL "'U 
REEL MOTOR 

INTERMEDIATE 
PULLEY 

RIGHT-HAND 
REEL DISK 

Fig. 3-10 Reel disk drive (fast-forward mode) 

REEL MOTOR 

INTERMEDIATE 
PULLEY 

Fig. 3-11 Reel disk drive (rewind mode) 
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3-4-2 Reproduce mode 
See Fig. 3-12. 
When the deck is in the stop mode, base current 
is supplied to transistor 0505 via R510, turning 
it on . In the reproduce mode, the reel motor 
rotates in the following sequence. 
a. When a reproduce mode signal (H level) is 

output from pin 12 of U601, 0601 and 0602 
turn on. 

b. 0601 activates the head base so lenoid drive 
circuit . When the head base solenoid com ­
pletes operation, 0508 turns off, permitting 
base current to flow through 0509 and turn ­
ing it on. 

c. As 0509 is on, base current flows through 
0501 and turns it on. At the same time, cur­
rent flowing via path CD charges capacitor 
C504. 

d. As 0501 is on, base current flows through 
transistor 0504 via path ®. and turns it on. 

e. As 0504 is on, current is supplied to the reel 
motor via path ® and causes the motor to 
run. At th is time, the supply voltage of +13 
V is directly applied to the reel motor so that 
the motor drives the reel disk with a large 
starting torque so that the tape is tight. 

f . As current on path CD charges C504 and its 
charge rises, the voltage at the base of 0506 
rises and its base current increases; 0506 is 
turned on completely in about 80 msec. Now 
the base current of 0505 decreases since its 
base level falls from +13 V, divided by R510 

U6 01 

122-B 

and R509. This results in a decrease in O505's 
collector current (the current supplied to 
the motor) and in the voltage applied to 
the motor. Thus the torque of the motor is 
reduced and the reproduce mode is stabilized. 

3-4-3 Rewind mode 
See Fig. 3-12. 
When the rewind mode has been enabled, a 
rewind mode signal (H level) is output from pin 
13 of U601 and base current flows through 
0501 via resistor R622, turning on 0501 . 
0504 turns on immediately since its base cur­
rent flows along path ® . When 0504 is on, a 
large current is supplied to the reel motor via 
path ®, driving the motor at a high speed. Dur­
ing the rewind mode, 0506 remains off. 

3-4-4 Fast-forward mode 
See Fig. 3-13. 
When the fast-forward mode has been enabled, 
a fast forward mode signal (H level) is output 
from pin 15 of U601 and base current of tran­
sistor 0502 flows via resistor R620, turning 
0502 on . As 0502 is on, base current of tran ­
sistor 0503 flows via path CD , turning 0503 on . 
Now +13 V is applied to the reel motor, the 
large current flowing via path ® causes the 
motor to run at a high speed. The direction of 
the current is reversed in the fast-forward mode 
to that in the reproduce and rewind modes so 
the direction of motor rotation is reversed. 

+ t3v 

Fig. 3-13 Reel motor drive circuit (fast-forward mode) 
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3-5. CAPSTAN MOTOR CIRCUIT 
See Fig. 3-14. 
The capstan motor rotates in the reproduce 
(record/reproduce) and pause (record/pause) 
modes. Its torque is transmitted to the flywheel 
by a belt to drive the flywheel and capstan shaft. 
In both the reproduce and pause modes, 0514 is 
on to energize the head base solenoid. When 
0514 is on, base current flows through transis­
tor 0692, turning it on. Now the O V line of the 
capstan motor servo amplifier is shorted to the 
ground line of the power supply circuit. The 
servo amplifier is activated and the motor starts 
to rotate. The speed of the capstan motor may 
be switched between 'standard' (tape speed: 
4.76 cm/sec) an_d 'high' (9.5 cm/sec) by SPEED 
switch S4-2. 

PLAY 
OUT 

IZ R612 

PAUSE 11 R
6 13 

OUT 

U601 

0514 

HEAD BASE l 
SOLENOID 

L692 

122-B 

3-6 TAPE-END DETECTION CIRCUIT 
See Fig. 3-15. 
The ring magnet, shown in Fig. 3-15, is mount­
ed on the counter pulley shaft and rotates while 
the tape is running. Variations in the magnetic 
field caused by the rotation of the ring magnet 
turn reed switch S693 on and off. This means 
that, when the tape is moving, the reed switch 
turns on and off repeatedly. 
When the reed switch turns on while the tape is 
running, the charge from capacitor C609 flows 
through the base of transistor 0607 via path ® , 
turning it on. When the reed switch turns off, 
0607 turns off, as its base current is cut off. At 
this time, C609 discharges via path © . Thus, 
while the reed switch is turning on and off re­
peatedly, 0607 also turns on and off repeated-

+39V 

+ 13V 

SPEED 
S4·2 

+ 

L 

FLASHING y SERVO CAPSTAN 
MOTOR CIRCUIT AMPLIFIER 

H M692 

HIGH 

0694 

Fig. 3-14 Capstan motor circuit 
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■ 

122-B 

ly. When 0607 is off, capacitor C610 is charged 
by current flowing via path @ . When 0607 is 
on, C610 d ischarges via path ® . Since the time 
constant of C610 and R631 is much smaller 
than that of C610 and R656 (or R657), the 
charging of C610 proceeds slowly while it dis­
charges rapidly. As a result, the voltage at ® 
remains below +1.5 V while 0607 is repeatedly 
turned on and off. 
When the tape reaches its end and stops running, 
the counter pulley and the ring magnet stop 
rotating. At this time, the reed switch stops 
operating in either its on or off position depend­
ing on where the ring magnet has stopped . If 
the reed switch is on, the base current of 0607 
stops flowing turning it off, and current flowing 
along path @ starts to charge C610 as soon as 

UGOI 

R520 

I STOP I 
--'--- RSOG 2 STOP 

F
IN 

PINCH ROLLER T 

csos _ _ 4_M_E_MO---~Vw-------SO-L-EN_O_IO~ 

IN L693 

R662 

0 613 

0695 

current from path @ completes charging C609. 
If the reed switch is off, 0607 is already off be­
cause the reed switch has turned off and, there­
fore, current from path @ continues to charge 
C610. 
When the voltage across C610 (voltage at ® ) 
exceeds approximately 3 V, base current flows 
through transistor 0513 via path (J) , thereby 
turning on 0613. 0613 turns on approximately 
2.3 seconds after 0607 turns off. Since 0613 
turning on is equivalent to depressing the 
stop button, the deck enters the stop mode. 
When the deck enters the stop mode, current on 
path CD or ® stops flowing and C610 dis­
charges via R656 and the fast solenoid and via 
R657 and the pinch roller solenoid (current 
flows in the direction opposite to @ ) . 

.----- --------~ - - - - - +39V 

,---- ---------i-~ - -.-- +t3V 

Q) 

r--, 
I I 
I I 
I I 

: I 

cs11
1 

I I I 
R659 : I 

®t 
@ 

0515 

I __ ___ ) 

FLASHING 
CIRCUIT 

T
FAST 
SOLENOID css3 
L691 

@ 

RIN G 

~n 

REED 
SWITCH 
S693 

Fig. 3-15 Tape-end detect circuit 
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1 3-7. MEMORY CIRCUIT 
See Fig. 3-16. 
Counter switch S696 is linked to the counter 

and is closed when the counter reads between 
"900" and "999". 
a. When the deck is in the rewind mode, a re­

wind mode signal (H level) is output from pin 

13 of system control IC U601 . 
b. Therefore, current flows from pin 13 of U601 

to charge C507 via R502 and R518. Charging 
takes place slowly because of the large charg­
ing time constant. 

c. The counter counts down as the tape is re­

wound and, when it reaches "999", S696 

turns on. 
d. When S696 turns on, C507's charge flows to 

the base of 0691 via S696 and R691, turning 

0691 on. 
e. If the MEMO RY switch is set to STOP when 

0691 has turned on, a stop signal ( L level) 

is output from pin 2 (and pin 4) of U601 and 

the deck enters the stop mode. 
f. Pin 4 (MEMO IN) of U601 has . the function 

that, if it becomes L level when U601 is in 

the rewind mode, the rewind mode will be 

released and the stop mode enabled. In the 

deck, this terminal is connected to the STOP 

IN terminal. 
g. If the MEMORY switch is set to OFF, the col­

lector of 0691 is open and S696 is on. The 

tape will be rewound to the end and, when 

the tape-end detect circuit detects the tape 
end, the deck wi II enter the stop mode auto­

matically. 

► 
--'-- R601 

r PLAY 
IN 

C601I 

13 REW 
OUT 

UGO! 

R502 

STOP D504 

--'-- R606 2 STOP r IN 

4 MEMO 
IN 

C606 .J 

122-B 

h. If the MEMORY switch is set to PLAY when 

0691 has turned on, a reproduce mode signal 
( L level) is output from pin 1 of U601 and 

the deck enters the reproduce mode. 
1. The stop mode is entered automatically when 

the tape has been rewound to the end before 

the counter reaches "999", whether the 

MEMORY switch is set to STOP or to PLAY. 

3-8. POWER SUPPLY CIRCUITS 
3-8-1 Main regulator 
See Fig. 3-17. 
Transistors 0517, 0519, 0520, and zener diode 

D512 are the main components of the main 

regulator. The output of the main regulator is 

supplied to the amplifiers and also used as a 
reference voltage in the regulated power supplies 

of the motor and control circuits. 
1) Equilibrium condition 

R518 

a. The secondary voltage of the power trans­
former is full -wave-rectified by rectifiers 
D541 - D544, then smoothed by capacitor 
C520. 

b. When power is not supplied to the regulat­
ed power supplies, 0517, 0519, and 0520 
are off. (0519 is the current amplifier that 
controls 0517 by amplifying variations of 
weak control current flowing through 
0520 described later. Here, the operation 
of 0519 is not described.) 

c. When the power supply to the regulated 
power supplies starts, the base current of 
0517 flows via path G) . Since 0520 is 
sti:I off at this time, current flowing 

[MEMORY I 
STOP 

S691 
O0FF 

COUNTER PLAY 

SWITCH 
S696 

rC507 

Fig. 3-16 Memory circuit 
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through resistors R540 and R541 are input 
to the base of 0517, permitting a large 
collector current ® to flow through 0517. 
As a result, the output voltage rises rapidly. 

d. As the output voltage rises, current flows 
via paths ® and ©. The emitter of 0520 
is fixed at the zener voltage (VZD :;: 13 V) 
by current flowing along path ® and the 
zener diode. 

e. If the output voltage rises for any reason 
and the current flowing along path © 
increases, the voltage drop across R 544 
increases and the base voltage of 0520 
rises. When the base level exceeds the 
emitter level, collector current ® begins to 
flow to 0520. 

f. The output voltage of the main regulator 
has been rising during this time. However, 
the collector current of 0520 works to 
reduce the output voltage because the 
current on path G) decreases. 

g. When the voltage difference between the 
base and emitter of 0520 reaches approxi­
mately 0.7 V, the main regulator enters a 
state of equilibrium. That is, drift of the 
current on path G) tending to raise the 
output voltage is cancelled by the tendency 
to reduce the output voltage because a rise 
of the output voltage resu Its in an increase 
in the current of 0520, an increase of the 
current on path ® , and a decrease of the 
current on path G) in this sequence. 

SMOOTHING 

h. In the state of equilibrium, the output volt­
age is determined by the following equa­
tion. 

R544 
------ x VouT = Vzo + VsE 
R542 + R544 

R542 + R544 
:. VouT =------x (Vzo + VsE) 

R544 

Substituting the actual values of the circuit 
parameters, we have the output voltage as 
follows. 

4. 7kD + 6.8kD 
VouT =------x (13 + 0 .7) =:= 23.1 V 

6.8kD 

2) Regulating process 
When the output voltage tends to rise (fall) 
because of reduced (increased) load, the fol­
lowing process stabilizes the voltage. 
a. The output voltage starts to rise (fall). 
b. The base level of 0520 rises (falls) . 
c. Since the emitter of 0520 is kept at a fix ­

ed level, its base current increases (de­
creases) and the collector current ® 
varies together with rising (falling) of the 
base level. 

d. As a result, the base current G) of 0517 
decreases ( increases) and its collector cur­
rent varies similarly. 

e. Thus the output voltage falls (rises) to the 
initial level. 

SMOOTHING POWER 
TRANSFORMER ,.

1 

RECTIFYING 
CIRCUIT ,.

1 

CIRCUIT :,,j VOLTAGE REGULATOR .. , CIRCUIT ,. I 

D5<2 
® -----1------:--:--::~;::::::=:=:=:=~~G) REGULATED 

~J---~---------.-...::...._-- OUTPUT 
VOLTAGE 

R540 

R543 

R541 
C520 R545 

CSIB C51 9 

D543 
C514 

D544 @) 
'-----+--14--+---_._-+--- _._- --+------+----___.----+----0V 

,r 

Fig. 3-17 Main regulator 
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3-8-2 DC power supply system 
The DC power supply system is shown in Fig. 
3-18. This comprises the main regulator describ­
ed in the previous section and minor regulated 
power supplies from independent transistors 
0512, 0513, and 0507 . For these transistors, 
the +23 V regulated output of the main regulator 
is used as a reference voltage to simplify the 
circuitry. 
The output voltages of the minor power supplies 
are roughly given by the equations on the right. 
The balance amplifier uses the ±15 V power 
supply which has been rectified by D501 and 
regulated by a 3-lead regulator the positive side 
of which is U501 and the negative side of which 
is U502. 

POWER 
TRANSFORMER D533 

D534 

D532 

D531 

C50 6 

R517 C513 

UNREG, + 19V 

R5 14 

D542 

D54 1 R545 MA IN 
REGULATOR 

D543 
0517,0519 

0520 , D512 

D544 

-- 0513 
' 

, 
R526 

R529 

R528 C511 
R53 1 C514 

R53 0 C5 12 

C501 IN 
U501 

C502 C504 GND 

C503 C505 GND 

U502 
IN 

122-B 

R527 
x (+23V)-VsE V ouT (0512) = 

R526 + R527 

R530 
V ouT(051 3) 

R529 + R530 
x (+23V)-VsE 

R515 
x (+23V)-VsE VouT(0507) = 

R514 + R515 

where VsE is 0 .6 - 0.7 V. 

UNR EG +39V 

REG, + 13V 

] SOLENOID 
DRIVE CIRCU IT 

ov 
0507 

REG. + 13 V REE L MOTOR 
DR IVE CIRCUIT 

REG , +13 V CAPSTAN MOTOR 
DRIVE CI RC UIT 

C50 3 

ov 

REG , +23V 
AMP LIFIERS 

C517 

ov 
REG , +13V 

CONTROL CIRCUI T l REG . +13V : 
PHONE AMPLIFIER 

REG . +5.3V SYSTEM CONTROL IC 
AND LED 

C509 

ov 

OUT 

D502 C506 C508 

BALANCE AMPL. PCB 

D503 C507 C509 

OUT 

Fig. 3-18 DC power supply system 
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3-9. OVERALL OPERATION OF THE DECK 
We have so far seen the separate operations of 
control circuits, each with a spec ific function. 
This section briefly describes the overall opera­
tion of the deck operations in the reproduce , 
pause, fast-forward, and rewind modes. Refer 
to Section 3-10-3 for operation in the record 
mode. 

3-9-1 Reproduce mode 
See Fig. 3-19. 
To explain operations in the reproduce mode, 
we div ide the system into two subsystems. One 
is the head base subsystem that operates when 
0601 is turned on by the H-ievel signal output 
from pin 12 of U601. The other is the pinch 
roller subsystem that operates, when 0602 is 
turned on. 
1) Head base subsystem 

This goes through the following steps when 
0601 is turned on . 
a. The head base solenoid operates. 
b. A delay signal is applied to the pinch roller 

solenoid drive circuit via the flashing circuit 
of the head base solenoid . 

c. 0692 turns on and the capstan motor 
rotates. 

2) Pinch roller subsystem 
This goes through the following steps after 
a delay long enough for the operation of the 
head base solenoid following the turning on 
of 0602. 
a. The pinch roller solenoid operates. 
b. The reel motor rotates. 
c. The tape-end detection circuit becomes 

ready for operation . 
d . 0614 turns on and the reproduce amplifier 

is re leased from muting. 

PAUSE 
_,_ R602 PAUSE 

6 IN r ~---.---'-0 PAUS E 
OUT 

,),. C602J 

UGOI 

R6 18 

II R613 
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3-9-2 Pause mode 
To explain operations in the pause mode, we 
divide the system into the head base subsystem 
(as in the reproduce mode) that operates, with 
0601 turned on by the H-level signal output 
from pin 11 of U601, and the indicator sub­
system that causes the PAUSE indicator to light 
when 0603 is on . 

3-9-3 Fast-forward mode 
In the fast -forward mode, we divide the system 
into the fast -forward subsystem that operates 
when an H-level signal is output from pin 15 of 
U601 and the fast subsystem that operates when 
an H-level signal is output from pin 14 of U601 . 
1) Fast-forward subsystem 

The reel motor rotates. 
2) Fast subsystem 

a. The fast solenoid operates. 
b. The tape end detection circuit becomes 

ready for operation. 

3-9-4 Rewind mode 
In the rewind mode, we divide the system into 
the rewind subsystem that operates when a H­
level is output from pin 13 of U601 and the fast 
subsystem that operates when a H-level is output 
from pin 14 of U601 . 
1) Rewind subsystem 

a. The reel motor rotates. 
b. The memory circuit becomes ready for 

operation. 
2) Fast subsystem 

a. The fast solenoid operates. 
b. The tape-end detection circuit becomes 

ready for operation. 

+39V +13V 

D506 

FLASHING CIRCUIT 
0516 , 051 8 

HEAD BASE SOLENOID 
DRIVE CIRCUIT 

051 4 

SPEED 

H Y L 

SERVO 
AMPLIFIER 

M692 

CAPSTAN 
MOTOR 

~ HEAD BASE 
:1 SOLENOID 

L692 

REMOTE 
CONTROL Fig. 3-20 Schematic of pause mode 
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Fig. 3-21 Schematic of fast-forward mode 
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3-10. MUTING CIRCUITS 
3-10-1 Power muting circu•it 
See Fig. 3-23. 
The power muting circuit prevents transient 

click noise from being output from the OUT­

PUT and PHONES terminals and the VU meter 
needles from deflecting when the deck's power 

switch is turned on or off. 
1) Power-on muting 

When the deck power switch has been turned 
on, the power muting circuit operates as fol ­

lows. 
a. When power has been turned on, the power 

muting circuit is supplied with 7 V AC. 
Diodes 0516 and 0515 half-wave-rectify 
the AC voltage, charging capacitors C524 
and C523 via paths G) and ® momentari ­
ly. The voltage across C523 is divided by 
resistors R551 and R550 and is then 
applied to the emitter of transistor 0522. 

b. Capacitor C522 serves as a ripple f ilter 
together with R551. 

c. The charging of C521 starts via paths ® 
and © when the circuit 's power supply 
starts. Since the current on path © is the 
base current of transistor 0522, it turns on. 

d . As 0522 is on, base current flows through 
transistor O 104 via path ® , turning it on . 

As 0104 is on, the signal line of the moni­
tor circuit is shorted to ground to prevent 
the generation of click noise when power is 
switched on. 

e. When C521 is fully charged, 0522 turns off 
as its base current is cut off. 0104 turns off 
in the same way and, as a result, muting is 
released . 
Releasing power muting takes place ap­
proximately 3.5 seconds after the deck 
power switch is turned on. 

f . When 0522 is off, - 5.3 V is applied to the 
based of 0104 via R128 and R553. This 
ensures the off state of O 104. 

2) Power-off muting 
When the deck power switch has been turned 
off, the power muting circuit operates as 

follows. 
a. When power has been turned off, the sup­

ply of 7 V AC stops. C524 and C521 dis­
charge rapidly through the meter lamp 
circuit via paths ® and (J) . 

b. Therefore, the base voltage of 0522 falls 
and its base current flows from C523 via 

path ® , turning it on . 
c. As 0522 is on, C523 discharges via path 

® , turning on O 104 so that the power am­
plifier is muted . 

BALANCE r-- OUrPUT 7 
AMPL I (+4d8m BALl I L _ __ _ _ _J 

I MONITOR I TP. I 
I OU TPUT I 0 

TAPE S I - I Rl27 

SOURCE O 

- - --- --- -- ---- - - - - - -- --- 01 0 4 ------~....-------------------, 
R516 

R546 

,- - - - , R515 I R551 

I I I 

1 

t ® ir523 r522 

I I 

: :N-_®---------..! 
t I ·----~-~ 0514 ,,--.!"\ 

: @! r524 :_ __ ______ : er)+
4

n C521 

I CD ®" 
I 
\ ----------~ METER 

LAMPS 

' 

'-'1/111,--- Rch R228 

Fig. 3-23 Power muting circuit 
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3-10-2 Reproduce muting circuit 
See Fig . 3-24. 
The reproduce muting circuit mutes the repro­
duce equalizer amplifier to prevent the genera­
tion of undesirable noise in modes other than 
the reproduce mode. 
1) Muting on 

In a mode other than the reproduce mode 
(stop mode, for example) , the reproduce 
muting circuit operates as follows to mute 
the reproduce equalizer ampl i fier. 
a. In the stop mode , the pinch roller sole­

noid drive transistor 0509 is off. 
b. Because of this base current is not supplied 

to transistor 0614 and it remains off. 
c. As 0614 is off, base current of 0113 flows 

via path G) , therefore it is on . 
d. As 0113 is on, base current of 0112 flows 

via path CV and it is on . At this time, capa­
citor C136 is charged to +23 V. 

e. As 0112 is on , the base current of 0103 
flows via path ® and it is on so the 
reproduce equalizer amplifier is muted. 
Because the signal level is low in the O 103 
circuit its collector is grounded to reduce 
muting transistor switching noise. _ 

Cl36 

,- -, 
I I 

l Rl56 : .® ,,: 
14 
I 

0509 
+13V 

Rl57 : 0112 

PINCH ROLLER l 
SOLENOID 

L693 

R660 

0695 

I , ___ -

Rl58 

CD 
RISO 

® 
- 3V 

2) Muting off 
When pinch roller solenoid drive transistor 
0509 turns on in the reproduce mode, mut­
ing is released by the following process. 
a. As 0509 is on, base current is applied to 

0614 and it turns on. 
b. As 0614 is on, Ol13 turns off as its base 

current G) is cut off. 
c. When 0113 is off, the base current CV 

applied to 0112 is cut off. 0112 does not 
go off immediately since C136's discharge 
current © flows to its base . 

d. As C136 discharges, its discharge current 
© (the base current of O 112) decreases 

gradually, causing the collector current of 
0112 to decrease gradually. Therefore, the 
base current of O 103 decreases and it goes 
off grqdually. 
0103 turns off approximately 400 msec 
after 0509 is turned on . 

e. Once 0112 turns off, the base of 0103 is 
fixed at a negative voltage applied through 
R 150 to lock it in the off state. 9eproduce 
muting is completely released in this condi ­
tion. 

REPRODUCE 
HEAD LD 

REPRODUCE 
EQUALIZER 
AMPLIFIER 
0 IO I, 0 102 

0103 

DOLBY DECODER 
UIOI 

MONITOR 
CIRCUIT 

Fig. 3-24 Reproduce muting circuit 
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3-10-3 Record muting circuit 
See Fig. 3-25. 
Record inhibit switch S694 operates by mechani ­
cally detecting the presence or absence of a re­
cord protection tab on the cassette loaded in the 
deck. 
S694 is in the N.O. position if the loaded cas­
sette is protected by the tab being removed. In 
this case, pin 9 (AR IN) of system control IC 
U601 is fixed at L level. The deck will not enter 
the record/reproduce mode when the PLAY and 
RECORD buttons are depressed simultaneous­
ly if terminal AR is at L level. (The reproduce 
mode will be enabled in this case.) 
S694 switches to N.C. when a recording-enabled 
cassette tape (i.e. protection tab not removed) 
is loaded. Now current from U601 charges capa­
citor C607 and terminal AR switches to H level. 
When terminal AR is at H level, recording 
can occur. Hereafter it is assumed that term in al 
AR is at H level. 
1) Record/reproduce mode 

When the deck is in the stop mode, the cir­
cuits shown in Fig. 3-25 are in the following 
conditions. 
Pins 12 and 10 of U601 : L level 
Transistors: 0604, 0609, 0612, 0114, and 
0115 : off 
Transistors: 0608, 0610, 0611, 0110, and 
0111: on 
Record muting O 116: on 
Record muting flip-flop: reset 
Bias oscillator U103: not oscillating 
If the PLAY ( ► ) and RECORD buttons 
have been depressed simultaneously, H-level 
signals are output from pins 12 and 10 of 
U601. The reproduce mode signal output 
from pin 12 is mainly for the control of 
mechanical tape transport operations (see 
3-9-1). The record mode signal output from 
pin 10 initiates the following operations. 
a. When an H-level signal is output from pin 

10 of U601, base current flows through 
0604 and it turns on. As 0604 is on, cur­
rent flows through the RECORD LED 
and turns it on. At the same time, 0611 
turns off as its base current is cut off. 

b. As 0611 is off, 0610 turns off as its base 
current is cut off. Similarly 0111 turns off, 
as its base current is cut off. 

c. As O 111 is off, discharge current from 
C 135 flows through the loop consisting of 
C135, the emitter of 0110, the base of 
0110, and C135. As the discharging of 
C135 proceeds, the discharging current (the 

122-B 

base current of 0110) decreases and 0110 
turns off slowly. 

d. As 0110 turns off gradually, the base cur­
rent of O 116 decreases gradually and it is 
turned off slowly. As a result, the record 
amplifier is smoothly released from muting. 

e. On the other hand, if an H-level signal is 
output from pin 10 of U601, base current 
flows through O 115 and it turns on. There­
fore, base current is applied to 0114 turn­
ing it on. 

f . When 0114 has turned on, bias oscillator 
0103 begins to oscillate, its output being 
delivered to the erase head. At the same 
time, it is added to the output signal (audio 
signal) from the record amplifier after its 
level has been adjusted by ·the bias adjust 
circuit and the resulting signal is supplied 
to the record head. 

2) REC/MUTE mode 
If you depress the REC MUTE button when 
the deck is in the record/reproduce mode, the 
recording signal is muted to leave a blank 
section on the tape. 
When the deck is in the record/reproduce 
mode the circuits shown in Fig. 3-25 are as 
in the following condition. 
Pins 12 and 10 of U601: H level 
Transistors : 0604, 0608, 0114, and 0115: 
on 
Transistors : 0609-0612, 0110, 0111, and 
0116: off 
REC MUTE flip-flop : reset 
Bias oscillator: oscillating 
Record muting: released 
If the REC MUTE button has been depressed 
in the record/ reproduce mode, the circuits 
operate as described below to enable the 
REC/MUTE mode. 
a. When the REC/MUTE button has been de­

pressed, the REC MUTE flip-flop is reset 
by an L-level signal. 0608 turns off as its 
base current is cut off. 

b. As 0608 is off, its collector rises to H level 
and base current flows through 0609 
turning it on. When 0609 is on, its collec­
tor is at L level. Therefore, if the REC 
MUTE button is released and the L-level 
signal is removed from the REC MUTE 
flip-flop, 0608 stays off and 0609 on. 

c. As 0609 is on, base current flows through 
0610, turning it on. When 0610 turns on, 
0111, 0110, and 0116 turn on in sequ­
ence, as opposed to on in the record/ 
reproduce mode, and the record amplifier 
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is muted. Since the bias oscillator is work­
ing at this time, the tape runs with no 
signal recorded on it. 

d. On the other hand, when 0610 turns on, 
base current flows through 0612, turning 
it on (0611 is off during record mode). 
When 0612 turns on, the REC MUTE LED 
lights. 
The REC/MUTE mode is released by re­
setting the REC MUTE flip-flop. There are 
three ways this can be done as below. 
i) Depress the PLAY button. 

An L-level reset signal will be applied 
to the base of 0609 via path G) . 

ii) Depress the PAUSE button. 
When the PAUSE button has been de­
pressed, the deck changes from the re­
cord/reproduce (mute) mode to the re­
cord/pause mode. Therefore, pin 12 of 
U601 changes from H level to L, apply­
ings L level signal to the base of 0609 
via path ®. 

iii) Depress any of the STOP, F.FWD, and 
REW buttons. 
The record/reproduce (mute) mode will 
be released and pins 12 and 10 of U601 
drop to L level. As a result, a reset 
signal will be applied to the base of 
0609 via path® or @. 

When an L-level reset signal has been appli­
ed to the base of 0609, 0609 turns off as 
its base current is cut off. Since the collec­
tor of 0609 rises to H level, base current 
flows through 0608 and it turns on reset­
ting the REC MUTE flip-flop. When 0609 
is off, 0610 tufns off as its base current is 
cut off. (Note: In this case, the base cur­
rent of 0608 flows via path © . The volt­
age drop across R647 caused by this cur­
rent (the emitter-base voltage of 0610) 
is approximately 0.16 V so 0610 cannot 
turn on .) When 0610 has turned off, 0111, 
0110, and 0116 turn off in sequence to 
release the record amplifier from muting. 
Note that, when the STOP, F. FWD, or 
REW button is depressed during REC/ 
MUTE mode (case (iii)), the record mode 
will be released. In this case, when pin 10 
of U601 drops to L level, 0604 turns off 
as its base current is cut off, while 0611 
turns on as base current is applied to it. 
Therefore, even if 0609 turns off with the 
REC MUTE flip-flop reset, 0610 remains 
on because its base current flows via R648 
and 0611. This means that the record 
amplifier is not released from muting. 

AMPLIFIER SECTION 
3-11. REPRODUCE CIRCUIT 
See Fig. 3-26. 

122-B 

a. The signal picked up by the reproduce head is 
amplified by reproduce equalizer amplifier 
transistors 0101 and 0102. The reproduce 
equalizer amplifier negative feedback loop 
determines the compensation characteristic 

· (time constants) for reproduction as given in 
Table 1. The compensation curve at high fre­
quencies is determined by the composite 
resistance of R301-R304, the combination 
of which is determined by the settings of 
SPEED switches S4-10 and S4-8 and EO 
switch S5-2, and the capacity of C104. Table 
2 summarizes the composite resistances in 
relation to the settings of the SPEED and EO 
switches. 

Table 1 
Compensation characteristic for reproduction 

~D Q STANDARD HIGH 

METAL 3180 + 70 3180 + 35 

Co (Cr02) 3180 + 70 3180 + 35 

NORMAL 3180+120 3180 + 50 

(unit: µsec) 

Table 2 Composite resistance 

~ Q STANDARD HIGH 

METAL R302 = 6.2k R301//R302 ~3.lk 

Co (Cr0 2) R302 = 6.2k R301//R302 ~3.lk 

NORMAL R302 + R304 ~10.9k R301//R302 ~ 
+ R 303//R 304 ~4-2k 

("//" represents parallel connection of resistors. unit : ohms) 

b. Capacitor C107 and coil L101 connected in 
series are a bias trap with a resonance fre­
quency of 100 kHz. 

c. Semi-fixed resistor R 11 adjusts reproduction 
level. 

d. Capacitor C108 and semi-fixed resistor R 10 
compensate for characteristics at high fre­
quencies. 

e. Thermistor RT10 compensates for variations 
in the sensitivity of the reproduce head due to 
temperature changes. 
The standard resistance of RT10 is 
10k ohms at room temperature (25°C). The 
resistance decreases (increases) when the 
temperature rises (fal Is). On the other hand, 
the sensitivity of the reproduce head rises 
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(falls) when the temperature rises (falls). If 
the sensitivity of the reproduce head has risen 
due to a rise in temperature, for example, the 
output level of the reproduce equalizer ampli­
fier increases. But the resistance of the 
thermistor drops at the same time and, there­
fore, the input level of Dolby decoder U 101 
drops. As a result, the input level of U 101 
remains constant and is independent of the 
temperature. 

f. In the Dolby decoder, L102 and C112 form a 
low-pass filter with a cutoff frequency of ap­
proximately 22.5 kHz. Ll03 and C113 form 
a band-elimination filter . These filters remove 
undesirable frequency components outside 
the audio range which might cause incorrect 
operation of the Dolby decoder. 
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3-12. MONITOR CIRCUIT 
See Fig. 3-27. 
The tape reproduce signal or source signal select­
ed by MONITOR switch S2-5 is distributed to 

TP. I 

TAPE 

three lines: the output circuit, phone ampli ­
fier, and meter amplifier. The output of the 
meter amplifier is sent to the VU meter circuit 
and peak indicator circuit. 

I OUTPUT I 
R34 >,,,,t---+--4<1 L ~ QL[if!J1-~ 

Rl28 

SOURCE O R ch----- POWER MUTING SIGNAL 
S2- 5 

I MONITOR I 

INPUT 

SI - I 

LINE 2 

+23V~ 
TEST 

I PHONES I 
f ¥t.r=1o V 

♦ 
R ch 

() PEAK LEVEL 

PEAK 
,,,,,, 

R72 INDICATOR CIRCUIT t-----+i.-+-+5.3 V 

FROM @ IN Fig. 3-25 

( 
L LEVEL ONLY DURING ) 
RECORD/REPRODUCE AN.D 
RECORD/PAUSE MODE 

R714 

0704 , U70 1 

METER 
AMPL. 
070 2 , 0703 

R713 

vu METER Ml 

C7t0C705 

R702 
R71 

f) 
D7 0 1 

D70 2 

R706 

-3V 

Fig. 3-27 Monitor circuit 

3-12-1 Output circuit 
The monitor signal selected by the MONITOR 
switch is output to the OUTPUT terminal via 
resistor R 127 and OUTPUT control R34. 
The rated output level at the OUTPUT terminal 
is -7 dBV or +7 dBm (BAL OUTPUT) when the 
level at TP1 is 580 mV (Dolby level). At this 
time the VU meter reads +3 VU. 

3-12-2 Phone amplifier 
The deck is provided with PHONES control 
R73. This allows the headphone monitor level to 
be varied independently of the VU meter 
reading and the output level at the OUTPUT 
terminal. The maximum output of the phone 
amplifier is 100 mW into an 8-ohm load. 

3-12-3 Meter circuit 
1) Meter sensitivity switching circuit 

The bias and equalization of the deck are ad­
justed for suitability with different types of 
tape. In addition, the deck is provided with a 
BIAS/ REC calibration circuit that allows bias 
to be adjusted to the most suitable value for 
the individual tape used to optimize tape per­
formance . When adjusting bias and recording 
level using this circuit the signal input level 
at the LINE 1 terminal is -30 dB, which is 20 
dB lower than the rated input level of -10 dB. 
This low level would not normally be read by 
the VU meter, so a circuit which increases 
meter sensitivity during adjustment is pro­
vided. 
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F 

Fig. 3-28 Peak indicator circuit 

When INPUT switch S1-1 is set to LINE 1 or 
LINE 2, base current flows through 0701 and 
it is on. As 0701 is on, resistor R702 is 
inserted in parallel to the input circuit of the 
meter amplifier. This setting provides the 
standard meter sensitivity. 
When the INPUT switch is set to TEST and 
the deck is in the record/reproduce or record/ 
pause mode, 0701 is off as its base current is 
cut off. When 0701 is off, R702 is discon- -
nected from the input circuit of the meter 
amplifier. As a result, the signal input level of 
the meter amplifier rises by about 20 dB. 
This rise in the input level results in a rise of 
the output level by the same amount so that 
meter sensitivity is raised by 20 dB. 

2) Peak indicator circuit 
See Fig. 3-28 and 3-29. 
Semi-fixed resistor R72 determines the 
operating level of the peak indicator. 
When the signal level supplied from the meter 
amplifier is lower than the threshold level 
of 0704 determined by R72, the condition 
of the circuit shown in Fig. 3-28 is as follows. 
0704: off 
C708: charged 
Pins 12 and 13 of U701 : H level 
Pins 11, 9, and 10 of U701: L level 
Pin 8 of U701: H level 
Peak indicator: off 
When a high-level, pulse-like signal is output 
from the meter amplifier, the circuit operates 
as follows. 
a. When the input signal level exceeds the 

threshold level of 0704 determined by 
R72, base current flows to 0704 and it 
turns on. 

® 

® 

@ 

® 

® 

PEAK 
LED 

HIGH 

LOW 

HIGH 

LOW 

HIGH 

LOW 

HIGH 

LOW 

HIGH 

LOW 

HIGH 

LOW 

OFF 

ON 

PROLONGED 

* WHEN VOLTAGE AT @ IS VIEWED AS LOGIC LEVEL, 

Fig. 3-29 Peak indicator circuit timing diagram 
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b. When 0704 turns on, its collector drops to 
L level and C708 discharges momentarily. 
Therefore, pin 13 of U701 drops to L level. 
This inverts gate A, causing a H level at 
pin 11 of U701. After inversion by gate B, 
an L level occurs at pin 8 of U701. 

c. When pin 8 of U701 has dropped to L 
level, current flows through the PEAK LED 
and the peak indicator lights. 

d. Alternately, the L level at pin 8 of U701 
is transmitted to pin 12 of U701 via resis­
tor R716. If R716 is open, pin 12 of U701 
would not fall to L level when the collec­
tor of 0704 has dropped to L level be­
cause of the presence of diode D703. In 
this case, operation would not be stable . 

e. When the input level falls below the 
threshold level of 0704, its base current 
stops, turning it off. 

f. When 0704 has turned off, current flows 
into C708 via R715 to charge it. The 
voltage across C704 (the voltage at @ ) 
rises as shown in Fig. 3-29. 

g. When the voltage at @ has risen to a cer­
tain level (E1 : approx. +2.0 V), U701 
regards the input at pin 13 as H level. 
Waveform © represents the voltage at @ 
as logic level. 

h. When the charging of C708 proceeds and 
the voltage at @ reaches E2 which is ap­
proximately 0.6 V higher than E 1 (forward 
voltage drop of D703), U701 regards the 
input at pin 12 as H level. At this moment, 
gate A is inverted since pins 12 and 13 of 
U701 are both H level, and the output 
from pin 11 of U701 drops to L level. 

i. Therefore, gate B is also inverted and the 
output of U701 pin 8 turns to H level. As 
a result, current supplied to the PEAK 
LED is cut off and the peak indicator goes 
out. 

As described above, the peak indicator circuit in­
corporates a pulse stretching function that keeps 
the peak indicator lit for a certain length of time 
even when the duration of the input signal is 
very short. 

3-13. RECORD CIRCUITS 
3-13-1 Line input circuits 
See Fig. 3-30. 

122-B 

The deck has two line input circuits. LINE 1 is 
provided at the back of the deck and LINE 2 
on the front panel. The INPUT switch deter­
mines which line input is used. Signals from the 
LINE 1 and LINE 2 input terminals cannot be 
mixed. LINE 1 can be switched to accept 
balanced input. To use the BIAS/REC calib­
ration circuit, set the INPUT switch at TEST 
and apply input signals to the LINE 1 terminals. 
With its level adjusted by the RECORD volume 
control, the line input signal selected by the 
INPUT switch is sent to Dolby encoder U301. 
MPX filter U305 connected to U301 removes 
subcarrier and pilot signals which are mixed 
with line input signals when recording FM 
broadcasts in order to prevent the Dolby 
encoder from mis-operation. The MPX filter 
operates only when transistors 0301 and 0302 
are both on. When they are off, the signals simp­
ly pass through the filter. 0301 and 0302 are 
on only when the NR SYSTEM switch is set to 
NR or NR+HX : that is, when U301 is operat­
ing as an encoder. 
Whatever the position of the N R SYSTEM 
switch, an unmodified input signal is output 
from pin 3 of U301 to the monitor circuit . 
When the N R SYSTEM switch is set to N R or 
NR+HX , an encoded signal is output from pin 
7 of U301. When the switch is at OUT, an un­
modified input signal is output. The output 
from pin 7 is input to the line amplifier via the 
HX variable equalizer. ( Refer to 3-14 for the HX 
variable equalizer.) 

3-13-2 Line amplifier 
See Fig. 3-31 . 
Recording level adjusting circuit BIAS/ REC 
CALIBRATION is included in the input circuit 
of the line amplifier. When the CALIBRATION 
switch is set at ADJUST, the recording level can 
be adjusted with semi -fixed resistor R30. At this 
time ADJUST LED D 1 lights. 
A temperature compensation circuit comprising 
thermistor RT11 is located in parallel with the 
output line of the line amplifier. 
The output of the line amplifier is sent to the 
recording level adjusting circuit after the record 
signal level has been adjusted to match the type 
of tape being used. 
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, ------7 
I INPUT 1 

I 1+4dBm BALI I L ______ J 

BALANCE 
AMPL 

LI NE 2 ! L I (>1f---.l\M,---' 
R38O 

+23V 

R33O 

LINE -I 

TEST 

LINE I 

LINE 2 

R ch 

, ---- -7 
I INPUT I 
I SELECT I 
L ----- -' 

INPUT 
S3- 1 

Rl9 

C3O4 R309 

I INPUT 

5 

6 

3 

2 

2 

MPX 
FILTER 
U305 6 

DOLBY CODER U301 

7 

C3O7 

R31O 

3 4 

C3OO R316 

R312 
NR 

C31O 

NR+HX 
R315 

OUTQ I 
MONITOR 

~-------, ---- CIRCUIT 

NR 
I

C3O3 

0302 ,---------------J 

32 

NR+HX 

~ 
-3V 

I
C3O5 

: NR SYSTEM I I 
L _________________________ J 

Fig. 3-30 Line input circuit 

LINE AMPL. 
U1O4 

RIB? 

HX VARIABLE EOUALIZER 

U302 

F~M __ R~CT~9--C~l4~C~O 
HX VAfllABLE t---"M.-....--.-----.----~ 
EOUALIZER Rl 93 Cl51 

Rl95 

Rl7 
BIAS/REC ()RISO NORMAL 

CALIBRATION () Co ICrO2) 
R3O REC 

LEVEL RTI I METAL 
Rl93 S5-8 

EO I 

S7-3 

Fig. 3-31 Line amplifier 
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3-13-3 Record amplifier 
See Fig. 3-32. 
The output of the line amplifier is sent to the 

record amplifier comprising transistors O 117 

and 0118. The record amplifier adjusts the 

recording signal depending on the speed and 

type of tape. The recording equalization char­

acteristics are determ ined by the LC resonance 

circuit and CR circuit connected to the emitter 

of 0117. Because of this, a complementary cir­

cuitry consisting of NPN (0117) and PNP 

(0118) transistors is used in the record amplifier 

for more efficient operation requiring less 
voltage. 
Resistor R 176 raises the output impedance (im­
pedance of the signal source viewed from the 
record head) of the record amplifier to drive 
the record head with constant current. 
The parallel resonance circuit of L 104 and C144 
is a bias trap with a resonance frequency of 100 

Cl 41 

RECORD s IGNAL - --- ---------->--'l<-HI 

( 
FROM ) 
RECODING LEVEL 
ADJ. CIRCUIT 

POWER MUTE 

-3V 

kHz. At the resonance frequency, the impedance 
of the resonance circuit becomes infinitely large, 
preventing bias current from entering the record 

amplifier (if this should happen, the ampli ­

fier would be saturated and the signal distorted). 
The record signal output from the record ampli­

fier passes through the bias trap and, after the 

addition of bias current, drives the record head. 

Bias current is supplied by bias oscillator U103. 

When the BIAS/ REC CALIBRATION switch S7-

2 is set to PRESET, the record head is supplied 

with bias current adjusted by R13, R14, or R15 

according to the setting of BIAS switch S6-2 

for the type of tape being used. When S7-2 is 

at ADJUST, bias can be adjusted by turning 
semi -fixed resistor R35 which is accessible from 

the front of the deck . The supply voltage of the 

bias oscillator is controlled by the Dolby HX 

circuit. The circuit that controls the supply vol ­
tage is described in 3-14. 

RECORD HEAD 

BIAS / REC 
Rl 77 CALIBRATION 

ADJUST R35 

PRE SET () BIAS 

S6 -2 

'°'"""' .. I ! H-5 

__________________ jD_ER-,!ASE H:AD 

Fig. 3-32 Record amplifier 

33 
www.SteamPoweredRadio.Com

http://www.SteamPoweredRadio.Com


34 
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3-14. DOLBY HX CIRCUIT 
NOTE: The Dolby Headroom Extension system 

(Dolby HX system) is provided in the 
record circuit of the deck and operates 
only in the following conditions. 
N R SYSTEM switch: N R + HX 
SPEED switch: STANDARD 
BIAS switch : Co (CrO2 ) or NORMAL 
EO switch: Co (CrO2 ) or NORMAL 
Mode: record/ reproduce mode 

3-14-1 Bias characteristics 
Generally tape has the bias characteristic as 
shown in Fig. 3-33. In the bias characteristic, 
(relationship of bias current to record/reproduce 
level) of a record signal of 315 Hz, for example, 
the record/ reproduce output level rises with bias 
current and it reaches maximum at the maxi ­
mum sensitivity bias current (peak bias). If bias 
current increases further the record/reproduce 
output level falls gradually . On the other hand, 
distortion is diminished as bias current increases. 
The variation of output level with bias current 
follows a relatively gentle curve at low frequen ­
cies but is steep at high frequencies. The output 
level at peak bias falls as the frequency becomes 
higher. 
For tape having specific bias characteristics, 
major factors determining bias current are sensi­
tivity, distortion, and frequency response . 
Normally bias is determined in the following 
way. In the frequency spectrum of music signals 
which are most commonly recorded low and 
middle frequency components dominate and the 
spectrum drops steeply at high frequencies. 
Conventionally bias was determined by taking 
mainly sensitivity and the distortion of bass and 
mid -range components into consideration, sacri­
ficing frequency response at high frequencies. 
However, for maximum sensitivity at bass and 
mid-range frequencies, bias should be much 
higher than at high frequencies. Therefore, 
strong equalization is required for recording high 
frequencies. ( Fig . 3-33 and 3-34 show recording 

equalization for 10 kHz at peak bias of 315 kHz.) 
When equalization during recording is too 
great, tape tends to be saturated by high­
frequency components when the recording level 
is high or when the signals include many high­
frequency components. This results in an in ­
crease in distortion and a degradation of fre­
quency response (see Fig. 3-35). When bias is 
too low, the recording magnetic field becomes 
wider and, therefore demagnetization increases 
at high frequencies. This phenomenon becomes 

more noticeable with higher signal levels. There­
fore , demagnetization causes th~ frequency 
response at high frequencies to diminish as the 
recording level increases. 
From the above facts, we determined that bias 
must be relatively small in order to improve 
frequency response at high frequencies, especial­
ly for high-level , high-frequency signals. 

I ;J 
' ' .... 

10 kH, ] 

6 _ 3 kHz BIAS CURREN T FOR 
MA XI MUM SENSITIVITY 

315 Hl 

DISTORTION AT 315 Hz -- --

SMALL BIAS CURRENT L ARGE 
(SHALLOW B IAS) l Hl(iH BIAS) 

Fig. 3-33 Tape bias characteristics (1) 

MARGIN 
LARGE 

315 Hz 

TAPE SATU RATION LEVEL 

10 kHz 

AMOUNT OF 
RECORD ING CO MPENSATION 
AT 10 kHz 

LOW ..,,______:_F::.oRE.:..:OU.o_::ENc:._:CY_...,.. HIGH 

Fig. 3-34 Recording compensation characteristics (1) 

r BIAS : FIXED 
'-' 
i PARAMETER . RECORDING LEVEL 

'-! •5 dB 
~~ 0 dB 0.-' 
=~ "'=> ' o. 10 dB 0~ 

"' => 30 
I,!;! 

3 - 20 dB 

315 Hz 10 kHz 

LOW 
FREQUEN CY 

HIGH 

Fig. 3-35 Recording frequency response (1) 
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3-14-2 System outline 
To improve the frequency response at high fre­
quencies, especially for high-level, high-frequen­
cy signals, the Dolby HX system automatically 
controls bias and record ing equalization for 
optimum levels with respect to the level of re­
cording input signal and the relative amount of 
high-frequency components. 
1) Bias 

a. When bass and mid-range components 
dominate in the input signal or the overa ll 
level of the input signal is low, a fixed high 
bias is applied. (See ® in Fig. 3-36.) In 
this case, frequency response at low fre­
quencies can be improved by selecting a 
bias more suitable for lower frequency 
content than the conventional fixed bias. 

b. When the input signal involves high-level , 
high-frequency components, bias is decreas­
ed instantly depending on the frequency 
components and level, increasing the sensi ­
tivity at high frequencies. (See @ in Fig. 
3-36.) 

2) Record equalizer 
The Dolby HX system not only controls bias 
as described above but also recording equali ­
zation . This is because tape sensitivity varies 
at high frequencies, accompany ing the change 
in bias. 
a. When bass and mid-range components 

dominate the input signal and bias is select­
ed as ® in Fig. 3-36, tape sensitivity is 
low at high frequencies and, therefore, the 
recording equalization is that of curve @ 
shown in Fig. 3-37. With curve ® , the 
amount of boost at high frequencies is 
very large but the level of high-frequency 
components of the input signal is low. 
Therefore, distortion will not occur during 
recording. 

b. With high-level, high-frequency signals, bias 
is lowered . (See @ in Fig. 3-36.) With 
lower bias, tape sensitivity increases at 
high frequencies and the amount of record­
ing equalization may be reduced, as shown 
by curve ® in Fig . 3-37 . 
Reduction in the amount of recording 
equalization, i.e. boost, results in expand­
ing the headroom of the tape saturation 
level of high-frequency signals. (This is the 
orig in of the name of Dolby Headroom 
Extension system.) As a result , frequency 
response at high frequencies is greatly 
improved (see Fig . 3 -38.) and at the same 
time, distortion at high frequencies is 
minimized. 

122-B 

~--@ BIAS CURRENT AFTER CHANGE 

~ - - - - ( CONVENTIONAL COMPROMISE FIXED B1AS CURRENT ) 

: @ STATIONARY BIAS, HIGHER THAN BEFORE 

SMALL BIAS CU RREN T L AFIG[ 

RECOROING COMPENSATION 
AFTER BIAS CHANGE 

SENSITIVITY CHANGE 
ACCO MPANYING BIAS VARIAT ION 

! SHAL LOW BIA S) --- f 1-11G..- 81ASJ 

Fig. 3-36 Tape bias characteristic (2) 

TAPE SATURATION LEVEL 

MARGIN LA RGE 

WHEN BASS ANO MIO - RANGE 
COMPONENTS OOMINATE SIGNAL 

WHEN HIGH· FREOUENCY COMPONEN TS 
DOMINA TE SIGNAL 

AM OUNT Of CO MPENSATION NEEOEO 

FREOUENY LO W ..,._ ____ ,.. IGH 

Fig. 3-37 Recording equalization characteristic (2) 
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u> 
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Fig. 3-38 Recording frequency response (2) 
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3-14-3 Circuits 
See Fig. 3-39. 
There are three circuits that control the record­
ing bias and equalization characteristics, depend­
ing on the spectrum of the input signal. These 
are the control signal circuit, the variable bias 
circuit, and the variable equalizer. 
1) Control signal circuit 

The recording bias and equalization character­
istics must be varied in accordance with high­
frequency components of the input signal and 
their level. For this purpose, it is necessary 
to generate a signal which controls them, 
which is done by detecting and measuring 
high-frequency components in the input sig­
nal and their level. 
In the Dolby B-type processor (as used in the 
M 122), the noise reduction control signal is 
generated from the same parameters as those 
used by the Dolby HX system. This signal is 
taken from pin 14 of Dolby N R IC U301 
(U401) and supplied to buffer amplifiers 
U303-a_and U303-b. 
a. U303-a and U303-b select and output the 

higher of the two input signals without 
permitting the Dolby processors of the left 
and right channels to interfere with each 
other. 

b. The output of the buffer stage is applied to 
pin 12 of high-gain, non-inverting ampli­
fier U303-c. Generally the DC output vol­
tage of this amplifier rises together with the 
DC input voltage. A DC bias voltage ad­
justed by semi-fixed resistor R36 or R37 is 
applied to pin 13 of U303-c. This voltage 
determines the threshold of the control 
voltage where the recording bias begins to 
decrease due to high-frequency com­
ponents contained in the recording input 
signal. The threshold varies with the type 
of tape; R36 adjusts for 'normal' tape while 
R37 adjusts for 'Co (CrO2 )' tape. 

c. The output of DC amplifier U303-c is sent 
to the selector circuit which generates 
conditions for Dolby HX system operation. 
The output of U303-c is fed to the variable 
bias circuit and variable equalizer circuit 
only in the following conditions. 
NR SYSTEM switch: NR+HX 
SPEED switch : STANDARD 
BIAS switch: Co (CrO2) or NORMAL 

2) Variable bias circuit 
The output of the selector circuit is applied 
to pin 2 of U303-d. 

a. U303-d is an inverting amplifier with a gain 
of 1 using Vcc/2 as its reference voltage. 
The DC output voltage falls (rises) as the 
DC input voltage rises (falls). 
The output of U303-d controls the base 
voltage of transistor 0303 which is located 
in series with the power supply circuit of 
bias osci I la tor U 103. 

b. When the level of high-frequency compo­
nents contained in the recording signal is 
high, the DC voltage appfied to pin 2 of 
U303-d by the control signal circuit rises 
and, therefore, the DC output voltage from 
pin 1 of U303-d falls. When the voltage at 
pin 1 of U303-d falls, the base voltage of 
0303 falls and its base current decreases. 
As a resu It, the collector current of 0303 
decreases, the voltage drop across the col­
lector and emitter increases, and the volt­
age supplied to bias oscillator U103 falls. 
When the supply voltage to U103 falls, the 
output of the oscillator falls, that is, bias is 
lowered. The minimum and fixed (maxi­
mum) bias levels are determined by R328 
and R329. 

3) Variable equalizer 
The output of the control signal circuit Is 
supplied to the variable bias circuit and the 
variable equalizer simultaneously. 
a. The variable equalizer is basically a low­

pass filter. A pair of variable conductance 
amplifiers U302s are used to provide vari­
able cutoff time constant Tc, which is a 
linear function of the current flowing 
through resistor R335. 

b. When the level of high-frequency compo­
nents in the recording signal is high, the DC 
output voltage of the control signal circuit 
rises and current flowing through R335 
increases. As a result, variable cutoff time 
constant Tc becomes large and the turnover 
frequency falis. 

c. Since the variable equalizer is basically a 
low-pass filter, reduction in turnover fre­
quency results in increased attenuation 
at high frequencies. Because of this, the re­
cording signal passing through the variable 
equalizer varies as curves ® and @ 
shown in Fig. 3-37. 
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4. PARTS LOCATION 

POWER 
TRANSFORMER 

REMOTE PCB ASSY IN / OUTPUT PCB ASSY (DBX) IN / OUTPUT PCB ASSY 

38 

POWER SUPPLY I 

PCB ASSY 

• 

~ . 

REEL MOTOR 

SUPPLY TAKE-UP 
REEL TABLE REEL TABLE COUNTER 

ERASE HEAD PINCH ROLLER 

TENSION ARM REC/PLAY HEAD 

CAPSTAN MOTOR 

. .. 
i!!i = 

LEVER SWITCH PCB ASSY 

REEL MOTOR 

FAST FORWARD 

SOLENOID 

CAPSTAN MOTOR HEAD BASE SOLENOID 

PINCH ROLLER SOLENOID 
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5. ESSENTIAL MAINTENANCE EQUIPMENT /MATERIAL 

Spring scale: 
Cassette torque meter: 

Wow & flutter meter: 
Audio oscillator: 
Frequency counter: 

Level meter: 

Band pass filter: 
Distortion meter: 
Oscilloscope : 
Attenuator: 
Test load resistor: 
Head demagnetizer: 
Bulk tape eraser : 
Cleaner: 
Oil: 
Test tapes: 

T EAC MTT-111 : 
TEAC MTT-150: 

TEAC MTT-356: 

TEAC MTT-551 or equivalent: 
TEAC MTT-5061 or equivalent: 
TEAC MTT-5072: 

For pinch roller pressure check, 0 to 1 kg (2 .2 lbs) 
For torque check , 0 to 100 g-cm (0 to 1.4 oz- inch) , 
0 to 160 g-cm (0 to 2.2 oz-inch) 
Meguro Dempa Sokki Model MK-668B or equivalent 
Hewlett Packard Model 204C or equ ivalent 
Range : 0 to 1 MHz, Sensitivity : 0.1 V RMS, 
Impedance : More than 1 Mn, less than 25 p F 
Range : - 80 to +40 dB 
Impedance : More than 1 Mn, less than 25 p F 

1 kHz narrow band pass type 
Basic frequency 400 Hz, 1 kHz 
Ordinary type 
Ord inary type 
Noninductive type 8 ohm/1 W 
TEAC E-3 
TEAC E-2A or equivalent 
TEAC recorder cleaner kit or pure alcohol 
TEAC oil kit or equivalent 

Wow & flutter or tape speed test tape, 3000 Hz/- 10 dB 
Dolby level calibration test tape, Dolby B-type tone 
(400 Hz), 200 nWb/m 
Head azimuth/frequency characteristic test tape for 
EQ Co (CrO2 ), 3180 µs + 70 µs 

Blank test tape for BIAS/EO NORMAL (normal -bias tape) 
Blank test tape for BIAS/ EO Co (CrO2) (high -bias tape) 
Blank test tape for B IAS/EQ METAL 
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6-1. HEAD BASE PLATE POSITIONING 
1) Set the deck in the PLAY mode. 
2) Push the head base plate by hand in the direc­

tion of the arrow and check that the head base 
plate and the stopper portion of the mecha­
nism chassis make contact. 

3) If there is any clearance, loosen the two screws 
on the head base plate solenoid and reposition 
the solenoid until the clearance is eliminated. 

Head base plate 

There should be 
no clearance at 
this point . 

1-----t=== 
Push by hand 
w hen in PLAY mode 

Head Base 
Solenoid 

Fig. 6-1 

Stopper portion of 
mechanical 
chassis 

Fig. 6-2 Head base solenoid location 

6-2. MICROSWITCH (A) ASSEMBLY 
CLEARANCE 

1) Insert a blank cassette and close the cassette 
holder. 

2) Loosen the two screws on the microswitch 
(A). 

3) Move the switch so that actuator of the switch 
contacts the safety lever. 

4) Adjust the switch positioA to obtain a clear­
ance of between 0 .1 mm to 0.3 mm. 

5) Retighten the screws. 

Safety lever 

Blank cassette 

Safety lever Bent tip of 
switch bracket 

Fig. 6-3 

6-3. MICROSWITCH (B) ASSEMBLY 
CLEARANCE 

1) Push the EJECT button to open the cassette 
holder. 

2) Loosen the two screws on the microswitch 
(B). 

3) Move the switch so that switch actuator con­
tacts the bent projecting portion of the eject 
lever. 

4) Adjust the switch position to obtain a clear­
ance of approximately 1 mm. 

5) Retighten the screws. 

© 0 

Switch Housing 

Fig. 6-4 

Eject lever 

I 
/6) I I 
~ I t 
.- Clearance of 
~approx . 1 mm 

I< I 
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6-4. CAPSTAN ASSEMBLY THRUST 
1) Turn the thrust adjusting screw so that thrust 

of the capstan shaft is within 0 .05 mm to 
0.15mm. 

// 
Flywh eel 

Fig. 6-5 

6-5. TAKEUP TORQUE 

Thrust play 

0 OS 1111n to 0 . 15 n-111, .... 
ad1ust,ng 
screw 

Takeup torque adjustment is critical to stabilize 

tape travel and reduce variations in tape speed . 
1) Load a cassette torque meter (0 to 100 g-cm, 

1.4 oz-inch) in the cassette holder. 
2) Measure the torque by running the tape of the 

meter in the reproduce mode. The meter read­
ing should be 45 - 65 g-cm (0.6 - 0.9 oz-inch) . 

3) If the reading is outside this range, clean the 
surf.ace of the idler pulley in the reel table as­
sembly which comes into contact with the 
tape using cleaning liquid. Also check the 
operation of the moving parts of the reel table 
assembly. 

4) If the reading is still unsatisfactory, replace 
the reel table ass 'y. 

6-6. FAST FORWARD AND REWIND 
TORQUE 

1) Load a cassette torque meter (0 to 160 g-cm, 
2.2 oz-inch) . 

2) With the deck in the fast forward and rewind 
modes, read the meter. If the meter is provid­
ed with tape, note the readings with the tape 
fully wound on the reel taking up the tape in 
each mode so that the measurement is not 

influenced by the tape 's inertia. The fast for­
ward torque must be in the range 90 - 160 
g-cm ( 1.3 - 2.2 oz-inch) and the rewind tor­
que must be in the range 90 - 160 g-cm ( 1.3 
- 2.2 oz-inch) . 

3) If the readings are outside these ranges, clean 

the surface of the idler pulley with cleaning 
liquid and check the operation of the moving 
parts of the reel tab le ass'y. 

122-B 

6-7. PINCH ROLLER PRESSURE 
Pinch roller pressure must also be adjusted to 
the correct value to stabilize tape travel and 
reduce variation in tape speed. 
1) Remove the cassette door cover to install the 

torque scale. 
2) With the deck in the reproduce mode, attach 

the scale near the shaft of the pinch roller, 
being- careful not to touch the pinch roller . 
See Fig. 6-6. 

3) Move the scale gradually in the direction of 
the arrow until the capstan shaft and pinch 
roller are completely separated. 

4) Gradually return the pinch roller and note the 
reading on the scale when the pinch roller 
touches the capstan and starts rotating. The 
reading should be between 390 and 490 g 
(13.8 and 17.3 oz) . 

5) If the read ing is outside this range, repalce 
the pinch roller pressure spririg or adjust the 
pressure by bending the spring as shown in 

Fig. 6-6. 

Fig. 6-6 
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6-8. TAPE SPEED 
Use the TEAC MTT-111 test tape (containing 
highly accurate 3-kHz signals) or its equivalent 
to measure tape speed. 
1) Connect a frequency counter to the OUTPUT 

terminals as shown in Fig. 6-8. 
2) Play the test tape from the start of the tape 

and check that the frequency counter reading 
is within 3 kHz ±0.5 %. 

3) If the reading is outside this range, clean the 
tape path and check the pinch roller pressure 
and takeup tension. 

4) If these values are correct, adjust the resistor 
of the motor so that the reading is within the 
range 3000 Hz ± 5 Hz. 

NOTE: Adjust tape speed after the tape has run 
for about 30 sec in the reproduc_e mode. 

'----HIGH 

STANDARD 

Fig. 6-7 

6-9. WOW AND FLUTTER 
Before measuring wow and flutter, the following 
points should be read carefully. It is necessary to 
decide which of the two measurement methods 
should be used . 
1) Reproduce method: Measure while playing 

wow & flutter test tape MT-111 or its equiv­
alent. 
Record/reproduce method: Record a 3-kHz 
signal on blank tape, rewind the tape and re­
produce the recorded signal. 

NOTE: When measuring using the record/re­
produce method, the recorded section 
shou Id be reproduced repeatedly to 
obtain the mean value . Be careful not to 
read the meter for those parts of the 
tape in which wow & flutter components 
in recording and reproducing cancel each 
other. 

2) Set the flutter meter controls to the required 
standard. Select the DIN/IEC/ANSI peak 
value or the NAB RMS value, then set the 
weighting control as required. 

3) Measure at the beginning and the end of the 
tape. The measured value will differ slightly 
according to the measuring method and in­
strument used. Standard values are : 
1-7/8 ips: 
±0.085 % peak (DIN/IEC/ANSI weighted) 
±0.18 % peak (DIN/IEC/ANSI unweighted) 
0.06 % (NAB weighted) 
0.11 % (NAB unweighted) 

3-3/4 ips: 
±0.055 % peak (DIN/IEC/ANSI weighted) 
±0.13 % peak (DIN/I EC/ANSI unweighted) 
0.04 % ( NAB weighted) 
0.07 % ( NAB unweighted) 

NOTE: Measure after cleaning the tape path, 
especially the capstan shaft, pinch roller 
and head surfaces. 

OSCIL LAT OR 

UNIT 
under TE ST 

Fig. 6-8 

OUTPUT 

WOW/ FLUTTER 
METER 

0 0 
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7. RECORD/REPRODUCE AMPLIFIER CHECKS AND ADJUSTMENTS 

44 

Remove the top cover by unscrewing the screws 
securing it. When the top cover is removed, the 
record/reproduce amplifier PCB ASSY can be 
seen. When adjusting the azimuth of the record/ 
reproduce head, remove the cassette holder door 
cover. 
The following points should be observed before 
starting the record/reproduce amplifier checks 
or adjustments. 
* Before adjusting the amplifier, the erase head, 

record/reproduce head and tape path should 
be demagnetized and cleaned with cleaning 
fluid. 

* Adjust the left channel first, then the right 
channel. In the circuit diagrams, 100-series 
numbers refer to left channel components and 
200-series numbers refer to right channel 
components . For example, R 180 is a left 
channel resistor while R280 is the equivalent 
right channel resistor. 
Left channel/Right channel components are 
shown as R180/R280. 

* 0 dBV = 1 V 
* Unless otherwise specified, set the switches as 

follows: 

Switches Positions 

MONITOR TAPE 

DOLBY NR OUT 

INPUT LINE 1 or 2 

SPEED STANDARD 
EQ METAL 

BIAS METAL 

MEMORY OFF 

CAL PRESET 

* If characteristics such as frequency response 
and crosstalk are found to be unsatisfactory, 
it is necessary to check and adjust the 
azimuth of the record/reproduce head first 
prior to performing amplifier adjustment. 

Record/reproduce head azimuth check and 
adjustment 
Connect an oscilloscope .and a VTVM to the 
OUTPUT terminals as shown in Fig. 7-1. Play 
test tape MTT-150 to check that the phase dif­
ference between the L and R channels is less 
than 45°. 
Reproduce the 10-kHz/-10dB signal from test 
tape MTT-356 and turn the azimuth adjusting 
nut to maximize the levels of both channels. 

OSCILLOSCOPE 
OSCILLATOR 

AMP SPKR 

AC VOLTMETER 

0° (IN PHASE) 

UNIT 
under TEST 

Fig. 7-1 

45° 

Fig. 7-2 

O<JTPUT 

900 

7-1. REPRODUCE OUTPUT LEVEL 
SETTING 

1) Load test tape MTT-150 and play it. 

180° 

2) Connect the HOT terminal of the VTVM to 
DOLBY T.P. (TP.1/TP.2) and the COLD 
terminal of the VTVM to TP (GND) and 
check that the DOLBY T.P. voltage is 580 mV 
(-4.7 dBV). 

3) If this value cannot be obtained, adjust 
semi-fixed resistors R11/R21. 

4) Also connect the VTVM to the OUTPUT 
terminal and adjust the OUTPUT level cont­
rol so that the OUTPUT level is indicated as 
-7 dBV. At this time, also confirm that the 
+4 dBm BAL OUTPUT terminal level is +7 
dBm ±1 dB. 

7-2. VU METER SETTING 
1) Load test tape MTT-150 and play it. 
2) Check that the VU meter reading is +3 VU ± 1 

VU. 
3) If the VU meter reading is not correct, adjust 

semi-fixed resistors R71/R81. 

7-3. REPRODUCE FREQUENCY RESPONSE 
1) Connect a VTVM to the OUTPUT terminal. 
2) Play test tape MTT-356 and check the output 

level. Confirm that the level at 10 kHz is 
within ±2 dB of the level at 315 Hz. 

3) If the response is unsatisfactory, adjust semi­
fixed resistors R 10/R 20. If the resu It is sti 11 

unsatisfactory, check the tape travel and head 
azimuth. 

4) Play the 10-kHz signal from the test tape and 
change the EQ switch setting to NORMAL. 
Confirm that the output level is about 4.5 dB 
:'.:_~ higher than with the switch in the METAL 
position. 
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7-4. BIAS SETTING ADJUSTMENT 
Before adjusting the bias setting : 
a. Connect the measuring instruments as shown 

in Fig. 7-1. 
b. Load a blank tape and put the deck in the 

record/pause mode. 
c. Apply a -14 dBV/400 Hz signal to the LINE 

1 or 2 terminal . 
d. Adjust the INPUT (LEFT/ RIGHT) level con­

trol until the VU meter reads O VU . 
e. Adjust the OUTPUT level control so that the 

OUTPUT terminal level is -10 dBV . 

Bias setting at position METAL 
1) Set the EQ and BIAS switches to METAL. 
2) Alternately record -44 dBV siqnals at 400 Hz 

then 10 kHz on blank tape (MTT-5072) and 
reproduce them . 

NOTE: The level -44 dBV is 30 dB lower than 
the standard level . 

3) Note readings of the OUTPUT level at the 
OUTPUT terminal and check that the output 
levels are identical for both frequencies. 

4) If the result is unsatisfactory, adjust semi ­
fixed resistors R 15/R25. 

NOTE: Turning the semi-fixed resistors clock­
wise increases bias current and decreases 
high frequency response; turning them 
counterclockwise increases high fre­
quency response. 

Bias settings at NORMAL and Co (Cr02) 
positions 
This is done in the same way as for the metal 
bias setting. Refer to the following table: 

Positions EO/BIAS switches Blank tape Adjusting points 

BIAS METAL METAL MTT-5072 R 15/ R25 

BIAS Co(Cr0 2) Co(Cr02) MTT-5061 R14/R24 

BIAS NORMAL NORMAL MTT-551 R13/ R23 

7-5. RECORD LEVEL 
Adjust this after the settinq of the reproduce 
and bias levels (7 -1 and 7-4) and VU meter (7-2) 
is complete. 
The following items 1) - 5) indicate the 
standards levels and setting orders of each 
control. 

122-B 

METAL 
1) Connect the measuring instruments as shown 

inFig.7 -1. 
2) Set the BIAS and EQ switches to METAL and 

the MONITOR switch to SOURCE. 
3) Load blank tape (MTT-5072) and set the deck 

in the record/pause mode. 
4)Apply -14dBV/400 Hz signals to LINE 1 or 

2. 
5) Adjust the INPUT (LEFT/RIGHT) level con­

trol until the VU meter reads O VU . Adjust 
the OUTPUT level control so that the OUT­
PUT terminal level is set to -10 dBV. 

6) Set the MONITOR switch to TAPE . .Record 
and play the blank tape to check that the OUT­
PUT level is -10 dBV ± 1 dB. Also confirm 
that, when a +4 dBm 400 Hz signal is applied 
to the +4 dBm BAL INPUT terminal the 
OUTPUT terminal level is -10 dBV ± 1 dB 
and the +4 dBm BAL OUTPUT terminal level 
is +4 dBm ±1 dB. 

7) If satisfactory values are not obtained, adjust 
semi-fixed resistors R 16/R26. 

Co(Cr02) and NORMAL 
This is done in the same way for metal tape. 
Perform adjustment referring to the following 
table. 

Positions EO/BIAS switches Blank tapes Adjusting points 

METAL METAL MTT-5072 R 16/ R26 

Co(Cr0 2) Co(Cr0 2) MTT-5061 R17/ R27 

NORMAL NORMAL MTT-551 R18/ R28 

7-6. OVERALL FREQUENCY RESPONSE 
METAL 
Obtain the standard setting according to proce­
dures 1) - 6) of 7-5. and check the record/ 
reproduce signals. 
1) Obtain -44 dBV by decreasing the input 

signal level by 30 dB and record and play it 
on blank tape (MTT-5072) . 
Change the input signal level and confirm that 
the level at 12 kHz is within ±3 dB of the level 
at 400 Hz. Also confirm at high tape speed. 
If the response is unsatisfactory, check 
whether the record/reproduce head is dirty or 
set correctly. It is also necessary to check the 
bias level setting. 

NOTE: Perform this adjustment with the N R 
SYSTEM switch set OUT. 
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Co(CrO2) and NORMAL 
Take the same procedures as for metal tape. 
Refer to Table under paragraph 7-5 for the tapes 
to be used and the switch settings. 

7.7. OVERALL SIGNAL-TO-NOISE RATIO 
Obtain the standard setting according to proce­
dures 1) - 6) of 7-5. to check record/reproduce 
level. 
1) Recording input signal of -14 dBV/400 Hz on 

a blank tape for a short time. Then mute the 
signal and record with no input signal. 

2) Rewind the tape to the start of the recorded 
section. 

3) Play back the recorded section and measure 
the output level of the section with the signal, 
then, at the point where the signal stops, 
increase the sensitivity of the VTVM and 
measure the output level of the no-signal 
section. The output level measurement should 
be weighted. 

4) Calculate the level ratio of noise with respect 
to the recorded signal and confirm that they 
are identical to the values shown in the table 
below. 
For the tapes to be used and the switch 
settings, refer to Table under paragraph 7-5. 

If the values are unsatisfactory, proceed as 
follows: 
* Demagnetize and clean the erase and record/ 

reproduce heads. 
* Check that erasing is being done effectively. 
* Check and adjust reproduce and record/repro­

duce frequency response. 
* Check and adjust the bias trap. 
* Replace the tape. 

SPEED STANDARD HIGH 

METAL More than 46 dB More than 47 dB 
Co(Cr02) 

NORMAL More than 45 dB More than 46 dB 

7-8. OVERALL DISTORTION 
1) Connect the measuring instruments as shown 

in Fig. 7-3. 
Obtain the standard setting according to 
procedures 2) - 6) of 7-5. and check record / 
reproduce level. 

2) Record an input signal of -14 dBV /400 Hz on 
blank tape and play it back to measure the 
distortion of the output signal. 

3) The value shou Id be less than 1.0 % for any of 
the tapes used. 
For the tapes to be used and the switch 
settings, refer to Table under paragraph 7-5. 
If satisfactory values are not obtained, check 
the bias setting again, also check the S/N ratio 
and the overall frequency response. 

OSCILLATOR 

0 
'e' 

OSCILLOSCOPE 

DISTORTION 

Oi ANALYZER 

E:l ••• ••• ••• 

UNIT 
under TEST 

Fig. 7-3 

OUTPUT 

7-9: ERASURE 

AMP SPKR 

AC VOLTMETER 

0 0 

1) Connect the measuring instruments as shown 
in Fig. 7-4. To check that erasing is effective, 
use a 1-k Hz bandpass filter. 

2) Obtain the standard setting according to 
procedures 2) - 5) of 7-5. 

3) With a -4 dBV/1 kHz (saturation level) signal, 
increase the input signal level by 10 dB and 
record it on blank tape. Reproduce this to 
measure the OUTPUT terminal level decreas­
ing the sensitivity of the VTVM by about 10 
dB. 

4) Rewind the tape to the start of the recording. 
Erase the recorded section with no input 
signal. 

5) Play back the erased section and measure the 
output level, increasing the sensitivity of the 
VTVM. 

6) Calculate the ratio of the signal output level 
to the output level obtained by playing the 
erased tape. 

7) The value should be more than 65 dB for any 
of the tapes to be used. 
For the tapes to be used and the switch 
settings, refer to Table under paragraph 7-5. 
If the erase effect is unsatisfactory, check 
whether the erase head is clean and the tape is 
running correctly. 

NOTE: When checking erasure, make sure the 
blank tape used has been erased by a 
bulk eraser before using it. Correctly 
tune the frequency of the signal to be 
recorded to match the bandpass filter 
and compensate for measuring instru­
ment loss. 
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OSCILLATOR 

UNIT 
under TEST 

Fig. 7-4 

OSCILLOSCOPE 

7-10. CHANNEL SEPARATION 

AMP SPKR 

AC VOLTMETER 

1) Connect the measuring instruments as shown 
in Fig. 7-4. 
For the right channel, connect only the 
VTVM. For the left channel, install a 1-kHz 
bandpass filter between the OUTPUT termi­
nal and the VTVM . 

2) With a 1-kHz input signal, obtain the standard 
setting according to procedures 2) - 6) of 
7-5. to check the record / reproduce level. 

3) Make a stereo recording applying the input 
signal only to the left channel and no signal to 
the right channel. 

4) Rewind the tape to the start of the recording 
and play it. 
Measure the output levels of both channels. 
(The right channel will contain the recorded 
signal and the. left channel will contain com­
ponents which have leaked from the right 
channel.). 

5) Calculate the difference in level between the 
two channels. This value should be more than 
35 dB. 

7-11. LED LIGHTING OF VU METER 
(PEAK indicator) 

According to procedures 1) - 5) of 7-5., adjust 
until the VU meter indicates O VU. 
1) Confirm that the LED lights when the input 

level is increased by 8 dB from -14 dBV and 
does not light when the input level is in­
creased by 7 dB from -14 dBV. 

2) If the lighting level is not satisfactory, adjust 
semi-fixed resistors R72/ R82. 

7-12. DOLBY NOISE REDUCTION EFFECT 
1) Connect the measuring instruments as shown 

in Fig. 7-1. 
2) Set th_e EQ and BIAS switches to match the 

blank tape used and the MONITOR switch to 
SOURCE. 

-• 

122-B 

3) Load the blank tape and put the deck in the 
record/pause mode. 

4) Apply a -14 dBV/1 kHz signal to the LINE 1 
or 2 terminal. 

5) Adjust the INPUT (LEFT/ RIGHT) level con­
trol so that the VU meter indicates +3 VU . 
Also adjust the OUTPUT level control so that 
the OUTPUT terminal level is -7 dBV. 

6) Set the MONITOR switch to TAPE. Record a 
-37 dBV/1 kHz signal on the blank tape, 
decreasing the input level by 23 dB and 
reproduce the signal. 

7) While recording and reproducing, switch the 
N R SYSTEM switch between N Rand OUT to 
check that the change in level is between 3 
and 8 dB. 

8) Check the level when a -47 dBV /10 kHz 
signal is recorded and reproduced. The values 
are shown in the following table. 
Measure the OUTPUT terminal level , increas­
ing the sensitiv ity of the VTVM by an amount 
equivalent to the decrease in the input signal 
level. 

Input signal Change in Output level 

-37 dBV, 1 kHz between 3 and 8 dB 

-47 dBV, 10 kHz between 8 and 12 dB 

7-13. DOLBY HX EFFECT 
Follow the same procedures as in 7-12. DOLBY 
NR EFFECT up to item 3) . 
1) Apply a -14 dBV/400 Hz signal to the LINE 

1 or 2 terminal. 
2) Adjust the INPUT (LEFT/ RIGHT) level con ­

trol so that the VU meter indicates O VU. 
Also adjust the OUTPUT level control so that 
the OUTPUT terminal level is-10 dBV . 

3) Set the N R SYSTEM switch to HX and check 
the response, changing the input signal fre­
quency. 

Standard speed Tape MTT-551 MTT-5061 

" ., 
-, 

-,o 

" , oc .. 125• 
<"~[QU[N( " ' "- ,.l 
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4) If the response decreases at high frequencies, 
adjust semi-fixed resistor R36 for NORMAL 
tape and R37 for Co (CrO2) tape. 

7-14. HEADPHONES OUTPUT LEVEL 
1) Connect an 8-ohm load and a VTVM to 

the PHONES jack. 
2) Load test tape MTT-150 and play it back to 

measure the headphones output level. 
3) The value should be O dBV ±2 dB ( 100 mW) 

when the PHONES knob is set to maximum. 

7-15. BIAS TRAP ADJUSTMENT 
Bias trap adjustment is only necessary when: 
* the record / reproduce head is replaced, 
* parts in the record amplifier circuit (especially 

the bias oscillator and trap coil) are replaced, 
* too much bias leakage is observed. 

1) Set the deck to the record / pause mode. 
2) Connect the VTVM or oscilloscope's HOT 

terminal to T.P.3/T .P.4 (junction point be­
tween L 104/ L204 and R 176/ R276 of the bias 
trap) and its COLD terminal to TP (GND) . 

3) Adjust L 104/ L204 so that the level (bias 
leakage) reading is min imum . 

NOTE: After adjusting the bias trap, check the 
bias setting, record level and overall 
frequency response. 

7-16. BIAS/REC CALIBRATION CHECK 
Prior to this check, set the deck as follows. 
The tape to be used for calibration is Co 
(CrO2) MTT-5061. 

a. Set the EQ and BIAS switches to Co 
(CrO2 ). 

b. Set the INPUT switch to TEST. 
c. Set the ADJUST / PRESET switch to AD­

JUST. 
d. BIAS/ REC CALIBRATION : 

BIAS L/R (R35/ R45) 
fully counterclockwise 

REC LEVEL L/R (R30/ R40) 
fully clockwise 

1) Set the deck to the RECORD / PAUSE mode 
and the MONITOR switch to SOURCE. 

2) Apply a -34 dBV / 1 kHz signal to LI NE 1, 
and adjust the INPUT (LEFT/ RIGHT) level 
control so that the VU meter indicates 
0 VU. (When observed at the OUTPUT 
terminal, adjust the OUTPUT level control 
so that the level is -30 dBV .) 

Variable BIAS CAL. range 
3) Record and play back a 1 kHz input signal, 

setting the MONITOR switch to TAPE. 

4) While recording and reproducing the signal, 
turn the BIAS L/R (R35/ R45) clockwise to 
obtain the maximum value ( Lmax). of the 
VU meter. (When observed at the OUTPUT 
terminal, obtain the maximum level.) 

5) Also obtain the indication value ( L1 ) of the 
VU meter when the BIAS L/R (R35/ R45) is 
turned fully clockwise. (When observed at 
the OUTPUT terminal, obtain the OUTPUT 
level at that time.). 

6) Confirm that the variable range is Lmax -
L1 ;;:=; 4 VU (or 4 dB at the OUTPUT 
terminal) . 

Variable REC CAL. range 
7) As in the variable BIAS CAL. range, record 

and reproduce a 1 kHz signal , setting the 
MONITOR switch to TAPE . 

8) Whil e recording and reproducing this signal, 
turn the BIAS L/R ( R35/ R45) clockwise to 
obtain the maximum indication va lue 
( Lmax) of the VU meter (when observed at 
the OUTPUT terminal , obta in the maximum 
level value.) . 

9) Obtain indication value L2 of the VU meter 
when REC LEVEL L/R (R30/ R40) is turned 
fully counterclockwise. (Obtain the OUT­
PUT level when observed at the OUTPUT 
terminal.). 

10) Confirm that the variable range is Lmax -
L2 ;;::; 10 Vl,.J (or 10 dB at the OUTPUT 
terminal). 

BIAS/REC CALIBRATION setting 
1)Set the deck to the RECORD / PAUSE mode 

and the MONITOR switch to SOURCE. 
2) Apply a -34 dB/400 Hz signal to LI NE 1. 

Adjust the INPUT (LEFT/ RIGHT) level 
control so that the VU meter indicates O VU . 
(When observed at the OUTPUT terminal, 
adjust the OUTPUT level control to obtain 
-30dBV: ) 

3) Record and reproduce the input signal. Adjust 
REC LEVEL L/R ( R30/ R40) to obtain iden­
tical VU meter levels (or OUTPUT levels), 
switching the MONITOR switch between 
SOURCE and TAPE. 

4) Record and reproduce the input signal with 
the MONITOR switch set to TAPE . Adjust 
BIAS L/R (R35/ R45) to obtain the identical 
VU meter values (or OUTPUT levels), varying 
the input signal frequency between 400 Hz, 
6.3 kHz and 12.5 kHz . 

NOTE: After adjusting BIAS L/R, adjust the 
RECORD level again. Also check the 
overall distortion . 

www.SteamPoweredRadio.Com

http://www.SteamPoweredRadio.Com


122-B 

::J ~ ~ a-Jt.,$ 
* n """f0)1t111=ut PJ'l lcM-T. ~ 1c1t1rn s~\, ,~R IJ T "} .:\=O)ltt 

flJO)'E - t--· 1;1:S T OP'E - t--: c L, acct. 

* *~~0)-~~.-~ . n~-M~~-~~tct. 
3-1 Y7..T.L. • :J ~ I- □ -JvlC 

* y ::,,·:::i-fillO)i~RJ'l (i:i');3 - I l!1'(-~3- 14-"tll l;I: Le u T Lch 

0) cl;. IC -::n,' T .ill!-'\ S t1 T l' acct . 
3-1-1 -15-~ ~ (7) .:g ¥1- c illJ ':> ~ 

* U/.PJ'liC/flL''°:>tl TL\~--( 5 A t--tl;t~,t~. ~ {-, =:J +:7 

:5' - ~ l;tct-'\TW •~c tl TL ' ac ct. 

* gfl.fcdlP} 1;1:/)l\]llj tr-JIC l;l:ikO)c/:: -S IC5HJic t1. T L, acct. 

I 00'lfti" : it. · :i"} · !lil]jJ~~f/iU-. 0) :C. .::J. --5'- 1 ::,, :7·@:];m 
( R/ P&CONT. PC B ) ' 

J'i--( :PA ~-lhHiffiillm& UL chO)iit.i?i, :i"}'IC: 1"1 

lm 

200cffi:S- : j!/(. • :i"} • ffi lj ~~ffi:__tO) R chO)j]f(-fr, :i"}'t (l!llm 

300cfficti": uJ'i - • .A-{ 'c17=- ¥;tfi l-.O)L chO) 'E.=. :5', U 
( LEVER SW PC B ) 

,",', HX f". (11J~c::Lch, RchJt.i.t!i l11J~ 

400cffi;s-: ul'i - · A1 'Y -r~:l'fi:LO) R chO) 'E .=. :5', ii/< 

-fr, HX~ (nllm 

500cffi;ti" : "11:tilm~-t&J~.O) (uflm 
(POWER SUPPLY PC B ) 

600cffi:S- : iii< • -Pl • ffii]lJfl¥f.~ f-.in' cl:: U J o int ~,f/i: f-_O) ::, 

AT h. lfjlj lJI! In I Jm. ,fl;U-,t Ml ~ .. •, 

700cffi;ti" : }- - :5' · -P::,,, -~f~ -f/x I _O) L c hO) }- - :5' (111~ l. 
(METER A M PL PC B) . 

;t; - :::,,, , -p:::,,, --:1(111~ 

B00cffi;ti": J- - :5' • y::,, -~f1Mfi. l :O)R chO)J- - :5'fiillmc 

;t; - ::,, · y "::_,,,-7' (nJJm 

--'J- --'J- ;t, 

+8 F. FWD 

16 15 

2 

PLAY STOP 

IU, }..1J 

!It 

1 PLAY :l"}~(7)i,f'JJs~ift;~T oA:IJ--'J-

i. 2 STOP I/Jf'F(7)-P,J.1:.~ift;~ToA:IJ--'J-

f'F 3 F.FWD !j!.~ IJ ~ift;~T o A:IJ--'f-

A 5 REW ~~ L ~ift;~T oA:IJ--'J-

:I) 6 PAUSE -11-¥-P,J.1:.~ift;~T oA:IJ--'J-

7 REC ff-lf~ift;~T oA:IJ--'J-

t!J 1J 

FAST REW PLAY PAUSE 

14 13 12 11 

U601 
M54410P 

(J:. iffi [2) ) 

3 4 5 6 

F. FWD MEMO REW PAUSE 

\_J 
%1Jii!I }.. 1J IUl'A 1J 

Fi g. 3 I !1//;l f-l"ii.'.-YI] 

,m 
;ft;~fi-JtU L 1,.,.....::11,, 

;ft;~fi'-JtU L 1,.,.....::11,, 

$-~fi'-JtU L 1,.,.....::11,, 

$-~fi-JtU Lv.....::11,, 

;ft;~fi'-JtU L 1,.,.....::11,, 

;ft;~fi-JtU L 1,.,.....::11,, 

,ti] • 4 MEMO ,;l 'e 1) -A:IJ--'J-( L 1,.,.....::11,,(7)JI-¥ REW'e - I'"~ 1) -t? ·y I-) 

A :I) 9 AR if-lflt}jJ.1:.A:IJ--'J-( L 1,.,.....::11,,(7)JI-¥ ff-lf:;;r,:A]"' H 1,.,.....::11,,(7)JI-¥ ffftAJ) 

REC 

10 

7 

REC 

10 REC REC / PLAY:RUREC/ PAUSE'e - l-' 11-¥ , H 1,.,.....::11,,fg-JttJ<·c-o tf:j:1)--'J-

11 PAUSE PAUSE'e- 1'"(7)JI-¥, H v -"lvfi'-Jtti<·c- o tf:j :IJ--'J-
tf:j 

12 PLAY PLAY'e- l-' (7)JI-¥, H v .....::11,,fI-ltlJ<·c- o tf:j :1)--'J-

13 REW REW 'e- 1'"11-¥ , H v .....::11,,fg-JttJ<--c• o tf:j :1)--'J-
:I) 

14 FAST REW xUF.FWD'e- 1'"(7)JI-¥, H v .....::11,,fi°-fttJ<--c· o tf:j :1)--'J-

15 F.FWD F.FWD'e - I'" (7)JI-¥, H v-"lvfi'-Jtti<--c· o tf:j :IJ--'J-

• 8 GND jlil!!--'J-

~ 16 -+B -~#U8"~-'J-(t!R*ftl + 5 V ± 10%, @MAll:*:J£~ + 7 . 0 V) 

ifilliillA 1J 

I\ 

AR 

9 

8 

GND 
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122-B 
~."(:.----------~ 

3-1-2 7' □ ·:; 7 • 9' ,< 7 7 "5 .J.,.. 

M54410P 
F. FWD 3 s 0 

IN 

REW 5 15 F. FWD 
IN OUT 

STOP 
IN FAST 

OUT 

MEMO 
4 

REW 
OUT 

REC 7 
IN 

AR 9 
REC 
OUT 

s Q PAUSE 

PAUSE 6 OUT 

IN 
PLAY 

OUT 

PLAY 
IN 16 +B 

8 GND 

A~:tJ REC PAUSE PLAY REW FAST F .FWD tfj:tJO)'E- I" 

PLAY L L H L L L PLAY'E- I" 

STOP L L L L L L STOP'E- I" 

F.FWD L L L L H H F .FWD'E- I" 

REW L L L H H L REW'E- I" 

PAUSE L H L L L L PAUSE'E- I" 

REC and PLAY H L H L L L REC/ PLAY'E- I" 

REC and PAUSE H H L L L L REC/ PAUSE'E- I" 

;1: 1. i"i-'E- i--: 1;1: J-. 1J F8 "l·i&:JFJox\'L is T1J" J mn:·t ,y t--- ~ n ae 9. 

tt 2. ~ m :t:J~. ~~ ili 1:J'E-t---"~R~~'E - t---" ~A;J1§~ffi4A~ tl ~actili:t:JttD ~ •ffl Gacg. 

i1: 3. A R J-. 1:J 1:J1L L,0 '\J i.,, 1;::: ~ -::, T \., \~ ra'l l;I: , RECili j J l;l: H L,, /\ Ji.,,!;:~ I) ac t!- A,. 

i1: 4 . MEMO A 1:J 1:JI LL,, /\J l.,,l;:::~,T l \~ra'l l;I:, R E W/P, JJl ;l: H L,, /\ Jl.,,l ;:::~ 1Jac tt A,. 
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<X~l;t, fJ[(:{£0)-'E- i-: l<'.: iXO) J,...1Jw-'ij-tflj-~ '::>tlt.:: :t~ -€;- 1;:: 

fJrrg~ili.h'E- Hf~ ua':9. 

~-i: J... STOP F .FWD 

SiOP 

---------
STOP 

F.FWD F .FWD 

---------REW REW REW 

PLAY PLAY PLAY 

PAUSE PAUSE ~ 
REC and PLAY REC/ PLAY REC/ PLAY 

REC and PAUSE REC/ PAUSE 

---------

REW 

STOP 

F.FWD 

---------PLAY 

~ 
REC/ PLAY 

~ 

122-B 

PLAY PAUSE REC/ PLAY REC/ PAUSE I 

STOP STOP STOP STOP 

F .FWD F.FWD F.FWD F.FWD 

REW REW REW REW 

---------
PLAY ~ REC/ PLAY 

PAUSE ~ REC/ PAUSE ~ 
REC/ PLAY REC/ PLAY 

---------
REC/ PLAY 

REC/ PAUSE REC/ PAUSE REC/ PAUSE 

---------

3-1-5 ~-A1J~O)II.Jfl= 3-1-6 Atf:11Jv-"JL-

~ttO) ;,_.1J w-'ij- 1.J11i>J!f,y1.::lej.A 0 n -c \, ,~ r .. ,. 7" -:.1 =1= 1ct: r ~ f ~ 1.:: ;__ ti', n 1...; /\JI., c: 11i:imt~f't-~~-f; u ac9. 

O)'E-t-:l.::1J:1Jacg. $Ji.J,...1J~Mll#tu1.::c:e'lct: . !H&I.:: 
Mll#t2" tlt.::A :h ffi"-'ij- 1.Jllf:,:IJ C: 1J: IJ ttll.:: # -':> /:I', h =c - i-: C: 

1J: IJ a':9 . {!! u RECc: PLAY X l;t:REC c: PAUSE0)$1i!:A 

11 O):l:,11,#- lct:, A JJ ,w; ~ ~ft[ll#;O)lilfirf I.:: l~f,f-tJ: < REC/ PLAY 
=c- t-: X let: REC / PAUSE'E - t-:1.::tJ: IJ a':9. X F. FWD 

(REW) c: REC X l;t:PAUSE c: 0) $ ii A }J O) :l:t0 1ct:A hi? 

5' fffl!JsO)Jllfilf I<'.: l'Mf,f- 1J: < F.FWD (REW) 'E - 1..: I<'.: 1J: 1 J acct . 

AJ...:tJft-lt BJ...:tJfi-lt 1::1:l:tJt- i: 

F .FWD, REW, REC 

STOP PAUSE, PLAYO)T STOPt- I" 

"'-C O)lll.-ft- trtt 

REW STOPt- ~-

REC, PAUSE 
F.FWD F.FWDt- I" 

11i~JUtiifli15 

PLAY STOPt- I" 

REC, PAUSE 
REWt- ~-

REW -~~(j;jifljjj 

PLAY STOPt- I" 

PAUSE REC/ PAUSEt- ~-

REC PLAY REC / PLAY t - I" 

PAUSEtPLAY REC/ PAUSEt- ~-

PAUSE PLAY REC/ PLAY t - I" . 

JJl 1§1 e:,J, •* 8:* 
~M:8:*~~ 11lll111± - - -

~M:8:*~~ J...:t.1111± - - -

~~i'fffl;ftf* 11lll111± 4 . 5V 5 . 0V 5.5V 

H v "''" J...:t.1111± 2 . 0V - -

L v"'JI, J...:t.1111± - - 0.8V 

J... :tJ Ml :M: Iii¥ 11 I± 3 . 2V - -

H v-"Ji, 1::1:l :t.1111± 2 . 9V - -

L v "''" 1::1:l :t.1111± - - 0 . 4V 

~M:8:* 
7 .ov 

5 . 5V 

-

-

-

-

-

-
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52 

3-2-1 -1 =.. y7 Jv. 'J -t! •;; t- lEllm 

Fig. 3- 3 •~-~!l. uT< Tc.c\,\ __ 

*T~*~~••~J~u~c~. ~~~-~~~~~~ 
~~~-~~-~~JTT~*~•~~9~~c"'a-Mrru, 

T~ *"'a-A~~7·t - ~~9~ffi~"'a-~~~R~1 =:.,, 

::PJI.J · 1J1? •;.1 ~@Rc9. 

I ) :t.J -1:? •;, 1-- IJ<-t? •;, 1-- ~ tL "CI.'~ I.'"' 

T';/ *1-:n1? •;.1 ~n11? •;.1 ~c-tl.TL\fJ:\,\~, n1? •;.1 ~. 1 

J · A-( ';/ -r S695~:ttf.':i:lcl:N .O.fJ!i]l;:::tUrcc-tl. TL\*9· 

~~ttt!ilcl:A ~ •;.17ia"'a-t1Jl u~**~ttt!icflil u·t9. rii: 
JTT~*~~-"'a- ~J~9~C T~*~A ~~7t-~ 
/;::tJ: I) *9. 
2 ) :t.J -1:? •;, t- IJ< -1:? ·;, t- ~ tL "C 1., f> "' 

T~*~:1J1?~ ~~1? ~~c-t1.~c. 1:J1? ~~--(J·A 

-( •;.1 -r S695 ~:tt.'2.lcl: N.C. fJ!lj /;::,W ~t) IJ, A~ •;.1 7@JR 

R62I 
PAUSE LED 

+5.3V 

16 

~ +B R612 
R6 0I I PLAY PLAY 12 R611 

IN OUT 

C601 
R6I3 0603 

R602 6 PAUSE PAUSE II 
IN OUT 

3 F.FWO f.FWO 
,. 

IN OUT 

• REW REW 13 
IN OUT 

7 REC REC 10 
IN OUT 

2 STOP FAST ,. 
IN OUT 

• MEMO 

S695 IN 

U601 

C60I "\, C605 0.0I150V 
C606 10/IOV 8 
C607 0 .01/50V R609 

ov 

R616 

~0-WijMc-tl.*9. ~~ttMcT~*~~-½~J~9 
~c YATb · ::::J J ~ □ -Ji.JIC U601 ~tiH'FA:h@JR~~ 

'lefMrrffl::::i JTJ+t-(C60I-C607 ) /cl:, U60l~r-.J$@JRtJ, 

0f:!U&-c-t1.~~intl-=:~JT7C~c-t1.*9· C601-C605 /cl: 

~:fltJl,J,c\, \~cf«-J20mSec l7C~c-t1., Jc ii!: tJI~~ c, 

PLAY, PAUSE, F.FWD, REWl.HfREC~~A:h~-f- lcl: 

HL,-"Jl.;/;::1J:IJ*9· ufJ'u , STOPA:h~-f- <liHfME­

MOA:h~-f-) /cl:, C606~~:lltJl*~\,\~lH 1.,-"JI.J/;::tJ: 

~~ /;:: f«-J IOOm SecfJ'fJ'I) *9. -=>*I), ~Af'J=A:hil//i!-f-~ -S 

75 STOP A :h Tc. lttJ1ilct.1i!I < * t L 1.,-"Ji.;/;:: 1J: J TL\ *9. 

~~~:liJl:11til!~J~ 1-::1c1:uG01r-1 mi~ietf.@JR C-:J 'J ';/ 7 

· 7 D •;.17) lcl: 1)1?•;.1 ~c-tl., T'Y *lcl:A ~ •;.17 · t- ~­

/;::tJ: I) *9. 
C606~Jc.~tJl~IJ STOP A jJ 1ri,FftJIH V-"JI.J/;:: 1J: J TfJ'0 

cfJ:\,\C, ft!l.~~tif'l= ffi~tJ1U60I/;::1Jan JTt.1U 60l lcl:A 

~•;) J . t-~fJ'0f1!l.~t-~/;::61J*t!-lv. 

R628 0604 
RECORD LED 

~:.,~-0-,-·~~1~fWDiR~ 
R619 ••1~,:.- - 1~1~~-D~N ,._ 

,;i~·101Hl!lliilll~ 
tt•tt-ll::i:.- ~ c - 11,(e]II" 

0601 0604 

0610 R623 

R630 

0600 

0606 

R629 

ov 
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~ilil\::t ::,,w.H: I;:!:, U601 l;:l:--( .=.::,, :P JI., · 1) ~ 'Y 1-- @]~ 1.:: J:: -::> 
T A I-- 'Y :1 · 'E- r I.: ~ 'Y I-- ch ac g . u t.J, u , -1 .=. ::,, Y JI., 
· lj~ ,y l--@l~l;:l:~ i/Jl\::t-:J*l.:l;:tj}Jf1=uact+-A,. 

T 'Y =t-OJ~iW.~::t-:J I.: uT, +5.3V~irn\0)~/±1Fr -::> Te' 

IC*, U601 ;/J''? lttOJP'1$0J!iltiJIJl.@l~O) .;z 1...;::,,* Jt., r1'i: I± 
0))\ 5 'Y =t- 1.:: J:: -::> T - llj:Hl'l.VJft-ra-'% 1.Jl,~i', 1J ch~ lifli~ttt.J1 

o5 I) acg. U601 ;/J' o:, l:)",,jJJf1=ffi -'% t.J1/i\ 1J ctl1Ctl;1}"(t, -:r 'Y 

=t-t.Jl l:)'l.j}jf1=u1J:\.,,J:: -') 1.:Q606 , D605, R629lHfR630tff't 
!iltc tl1C@J~;/J1~ 1t '? tl T \.,' acT. 
T'Y =t-OJCi/Jl\t.J1::t-:J l.:tJ: I), + 5.3V~i/Jl\OJCl±t.JI~ 5 V ac 
tffl:rT~c: 'Yi -r • -51·-1 ::t - rD6os1;:1:::t71.:1J: -::> -ccint: 
t.Jlint:htJ: < 1J: I) acg. ;::_ 0) IC 11) 1-- 5::,, ::..i _;z-51 Q6060) /\- .;z 
1'i:int:t.J1int:htJ: < 1J: -::> TQ606ti::t-:Jl.:1J:I) acT. Q606;/J1::t-:J 
I.: 1J: ~ c_ C: I.: J:: I), 1-- 5::,,::., _;z-5' Q601- Q6050) I ::0 'Y -5' @l 
~l;:l: 0 V (GND) 5 -1 ::,,;IJ,o:,V., 1)~chacT. c_O)t.;!;*+ 5.3V 
~ i}il(O) ~ /± 1.Jlffl:'""fg ~~~"(U601;/J''? lil'l.VJf1=-ra-'% t.J1/i\ 1J c 
h T uQ601-Q6051;:l:::t ::,, I.: 1J: ":,cj', T'Y =t-1;:1:lil'l.VJft uac 
ttA,. 

ac1C -:r ,y =t-t.J1o5 ~'E- ,-..- tVJft u -c \., '~* 1.:: Cilil(~::t-:J 1.: 
u 1Ctl;1}t,, Q606t.J1::t 7 1.:: 1J: -::> IC*J2. l -:r 'Y =t-1;:l: 00:15 I.: .;z 
1-- 'Y :1 · 'E- r 1.:: 1J: I) , -5'--::f O)IC ~,lj.~fijj .Ir. u ac T . 
~ 1.:: -:r 'Y =t-OJCilil(~:;;t::,, 1.:: u 1Ctl;1} l;:l:+ 3 . 5V~i.&i':OJ~/±;/J1 

~ 5 V act l:..ff. utJ:\.,, c: D6051;:l:~:im ttcf'·, Q606u ::t::,, 1.:: 1J: 
IJ actt A,. :e- u TQ606t.J1::t::,, 1.:: tJ: -=> zt.J, o:, ttJ: 1.,, c:Q601-
Q6os1;:1:iJJft u act+- A,. -::> ac 1J ~irnt::t ::,,* 1.:: 1;:1:, 00:int:~irntC 
1± n1,c:5r 1.:: ?.i'i < tJ: -=> -c n' o:, 7C'tJ: 1.,, c: -:r ,y =t- 1;:1:ftiJJ u actt A,_ 

3-3 1/ v / -f 1-·~lblIDH 
3-3-1 '/v/-1' ~-(7)Mfi~ 

T'Y =t-1.::1;:l:, 7?.AI-- · ~l...;_j--( r (L691), " 'Yr·/\ 
.;z-~1...;_;-1,-..-<u~>&Uc::,,T • □ -5 - ~1...;_;-1,-..­

(L693l OJ lit 3 fOOOJ~ 1...; _; -1 rt.J1W!fflctt z1., , acT. :e-tt 
":,O)~ l...;_J--( rOJiJJf1=T~'E- r&U•li~l;:1:/j(O)c:cl'JI)"( 

9. 
1) 77Al-•'./v/,ft (L691) 

F.FWD'E - rXl;:l:REW'E- rOJ*i1lf1= u, -~tr,Jl.:/J(O) 
i1lf1= ~ u ac T. 

. le.. ::t:,1J - JvsOJ::fL; - =t-~Mllff.uacT . 

. IJ - Jvs~~iJJg~'f'm=F-t>~::t.iJ-Jvs <~~IJ IJ ­
Jvs> t.J, o:,jj.L,, q,m::f- 1) Assy~.!j!.~l)fftli'.I.: D 'Y :J 
u ac9. 

2) "':It• ,...__A•'./ v/,( t (L692) 
PLAY, PAUSE, REC/ PLAY &UREC/ PAUSE~'E­
rOJ*l.:: 1/J.f'I= u. •~a~ 1.: 1xOJVJf'I=~ u acT. 
. "'Y ,-..- . /\ - .;z~5le' J:. 1t-c. ilH~" 'Y rc:ji/{ · :Jl}" 'Y 
r~-5'- -:tl.: *•-e-ttacT. 

122-B 

· c::,,T · □ -5~~- Af:itli'.act5le'l:.ltacT (c_O)fft 
li'.t~c::,,T•D-5 ~:t- ;,::f .;z-5' ::,,- ::,, ;,7 1--~~l± ­
chacttA,) . 

·le.. ::t:,1J - JvSOJ ::f L; - =t-~Mllff.uacT. 

3 ) t" :,, T • C - 7 • './ I,; / ,( t-· ( L693) 
PLAY'E - rXl;:l:REC/ PLAY'E- r*l.:iJJf'l=u' ;fl~~ 

. 1.::/J;:O)jj){t~ u acT. 

"'Yr· /\ - _;z · ~ i...;,J--( rl.:J:: -::> T~-Afftli'.act5le' 
o51to:,tt~c::,,T • □ -5~:t-;,-::t.;z-5'::,,1.::1.±•u. -5'- ­
:t~~ '.if:~/J'.t:iEfrcttacT. 

Fig.3 - 4 ~~.~~ u-c < ~-e-1.,,_ 

-:r ':.i =t-t.J,.;z i-- 'Y :1 . 'E - rOJ*. ~ 1.: ~ u 1C @l~ 1;:1:1xOJJ:: -s 
tJ:;t:0! I.: 1J: -::> T \.,' ac g. 
•U60l0Jc::,,14: L L;/\Jt., 

* Q605, Q515, QS:6, Q518: ::t-:J 

•Q5150J.I::C,y-5'Cfft: D506~:imuT+l3Vt.J1~n:tmchT 
\.,\~. 

FAST'E - r (F.FWDXl;:l:REW) *I.: l;:l:, U6010) c::,,14 
;/J''? H i...; /\ Jt.,O)FAST'E - 1--·iJJ{'l=-ra-'%t.J1/i\:hchacT. Z:. 
OJ,ra-'%1.::J:: -::> T-:7? _;z 1-- · ~ L; ,J--( 1--·L6911;:l:/J(O)::f□ ~.;z 

~!fTiJJf'I= u acT. 

a. U6010)c ::,,14/i\1Jt.JIHL;/\Jt.,l.:1J:~Z:.c:l.:J:: 1), 1-- 5 
::,, ::..i _;z-51 Q6050)/\ -_;z Cint:t.Jlint:h TQ6051.J1::t::,, 1.:: 1J:I) 

acT. 

b . Q605;/Jl:;;t ::,,1.:tJ: ~ c:, 1-- 5::,, ::..i .;z-5' Q5150) /\ - _;z Cmt 
t.J1int:h TQ51 Sti ::t::,, 1.:: 1J: I) ac9. 

c. QSlS;/Jl:;;t::,,1.:tJ:~ Z:. c: l.:J:: I), (D c:@O)JI., - 1--0JCinE 
n'int:hacT. <z:.OJCDc@OJJv-1--0J~int:~#f;•g~ 
CiW.Cl±l;:tffi:1.,, 0Jt(DOJJt.,- 1--0JCint:tl;:t-:J ? _;z 1-- · 
~ L; _; -1 r l;:tiJJ{'I= u act+- A,). 
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~a-~ihu, "i--70)1.::-Qha-~~L*9. 

f . (DO)JI.;- !--0)1'timlC~-:)°"CC5040),c.~~f\'cJac 1J 1-- 5 

::,, Y A-5' Q506 "-Xill:{:!L;IJ11.1; < 1;J::-Q IC fie -:) T-c-(7)"­

X~ifil;IJl ~!J□ L.,, ~80mSed&ICQ506 IJ 1£ ~ICJt::,, IC 

1;J:: I) *cf. .= (7)1.::6'.)Q505(7)-".:-X~f,r IJ + 13 V ;IJq,tH,i( 

Rs1oct.lftitRso9'"(-5t- 1.±c n --c m:i-· u, -".:-A"lltintt.J' 

R~03 

R504 

R505 r 
U601 R50G 

R507 

C50 1 

122-B 

i-lt-Pu *9 . .=(7)t-i'i*Qsos(7):::11.,, :7-5'~im c=c - -5''ill: 

im) uffi;i-lt~fl. 'E--5' I C/J□ D-Q'ill: /±a-r lf*9 . T 

u T'E- -5'(7)@Jfi I--Ji.1:Ja-r1t, 7 1.,,-, . =c - t--:0):if: 

;'i';;jj;:~IC L.,*9· 

3-4-3 REW.::e- - r 
Fig.3 - 12a- w.t1« u --c < ic.c 1.., \ _ 

REW'E - t--:"lf.flC IJU601 (7) I::.' ::,, 13;1J,~ H 1.,,-".:Ji.;(7) REW t 
- t--:ih{')= -ig-'aj- ;IJ\'l:', 1J cfl, t.lftJtR622a-im L., T Q501 <7)-".: ­

X~im;IJ1imfl-Q<7) -c'Q5011JJt::,, IC 1;J:: I) *9. =(7)t::6'.)Q504 

IJ(2)(7)J l,•- I-- c-".:-.::;i.."11\:ir,E;IJlimfl TJt::,, IC 1;J:: I) *9. Q504 

;IJIJt > IC 1;J:: -QC IJ - JI.; . 'E--5' IC IJ@(7) JI.; - 1-- '"(j;;:e< t;J::"11\: 

im;IJ1ifii:fl T, -'t--5' IU;j,it'"( lul ♦i u*9. REW'E- 1--"ff#IC IJ 

Q5061JJt-:7(7) **c9. 

3-4-4 F.FWD .::e- - r 
Fig.3 - 13a-~.~«u --c< ic.c\,\_ 
F.FWD'E- 1--·ll;'f1c IJU601 0) 1:::.'::,,15;1J,~H L,,-".:Ji.;(7)F.FWD 

'E- l--'ihf'l= tJ-'aJ-;1)1/±l:hcfl, t.lftii:R620a-ilflu T 1-- 5::,,::,;:;__ 

-5' Qso20) -".:-.::;i..~imt.J1im:rt-QO)cQso21J::t ::,, 1c t;J:: IJ ac9. 
Q502;1J1Jt::,, IC1;J::-Q.=C IC~ IJ (D(7) Jl.; - 1--cl--5J ::.,i .:;i..-5> Q503 

(7)" -A~im;IJ1imflTQ5031JJt::,,lct;J:: I) *cf. =(7) t-i'i* I) 

- Ji.;'E --5' IC + 13 V 0)"11\:/t;IJl;IJ,;IJ, IJ *9. -c-0)1.::6'.>'E--5' 

IC IJ(2)(7) JI.; - 1-- c-k e' 1;J:"ll\:im;IJ1imfl' 'E- -5' IJ?i:i.if '"([j,lfi 

u*cf. F .FWD'E - t--:°lf.f(7) 1) - JI.;. 'E--5'"11\:im(7):1JiaJ IJ 

PLAY'E- t--:"ir,\',&U:REW'E ~ t--:ll;'fc IJi2! 1;j::(7)'"([1,lfiniaJ 

ui2!1ct;J::1Jac9_ 

+13V 

C502 

Fig.3 - 13 I) - Ji.;· 'E--5'~11Jl!!I~ (F.FWD) 
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Fig.3 - 14~~-~~ uT< tee\..\. 
+i77A?1:::., · 'E--?1 l;:l:PLAY(REC/PLAY)lHfPAUSE 

(REC/ PAUSE) 'E-- t-,:~1.:::lillti u *9. tO)lillfilcl:/\Jl,, 

i-- --c75-,*-, ;1,,1.:::f:z;;ii:ett, 75-,*-, Jv'811'!n-ts+-i-,--:1 

A~:, · ::,,t,-::J l--~lillfiet±-*9. 

PLAY'E- - t-,:~c::PAUSE'E-- t-,:~lcl:, \..\gtl,O)tJHi·l.:::u 

Q514~:;,t":, I.:: L, T, -". "J t-,: · /\- :;i.. • :Iv .J --( 1--· ~l!Jf'l=e 

t±-*9. Q514t.J1:;,t-:,1.:::1J:~c::. i-- 5:,Y.A?' Q6920) /\-_A 

•imn'imtt~O)""(Q692u:;;,t-:, 1.:::1J: ') *9. ;:.O)~*+-i-, --:1 

A~:,-'E--~O)+t--*•Y:,--::f~0)0V5--(:,ffi.■lillR 

O)GND5--( :,1.:::~tatett~O)""(+t--* · y:,--::flcl:l!Jf'!=.:tj;:~ 

~1J:~.'E- -?1ffilillti~~~*9. +t,7.A~:,-'E--~ 

O)[illfiifll'.lcl:SPEEDA-1' 'Y 7'-S4 -2~W~;t~ ;:_ c:: l.:::J:: -::> 

TSTANDARD (-:r---::fif/l'.4. 76cm/ sec), HIGH(9 . 5cm/ 

se~) O)l,.\gtl,t.J,~;JttR9~;:_c::t.J1W**9. 

PLAY 
OUT 

12 R612 

PAUSE 11 RGl 3 

OUT 

UGOI 

Q514 

"-') F·"-.A T 
-; I,/ 1' ~ I 

L69? 

122-B 

Fig.J- 1s~~P.~ uT< tee1..\. 
Fig.J- 1s1.::: ff-ett c1..\~ 1J >'f • 7-'J·::,,..,y 1--1;:1:, n'J:,~ 

· --::f- 1)'8ff;::~l)f.f"lfi::,tl, ""("I,.\""(", -:r-7t.J1;ilfr l.,""("I,.\~ 

r .. 'l@Ui u*9. 1J :,-'J· • 7-'J·::,,."; 1--n11illfi9 ~c::tO)HU:t: 

~{t.l.:::J:: -::i T 1)- t-,: · A1 'Y 7'-S693t.J1:;,t-:, · :;,t-7 u*9. 

~ -::>T-:r---::1;,lfr~~l)-t-,:·A-1'~7'-ffi:;,t":,-:;,t-7~~ 

~l.,""("l,.\*9· 

PLAY 'E-- t-,:~ l;:l: (DO)Jl,,- 1-- l, FAST (F.FWDX !cl: 

REW)'E--t-,:~~@O)~- I--L, T-7•I:,t-,:MW!ill 

Rl.:::itiml ( + 13V) t.J1ff!i~etl*9. 

-:r---::fffi;ilfr ~. 1)-t-,:·.A-1' ~7'-ffi:;,t":,~tJ:~c::@O)~ 

- 1--L::J :,-7':,+t-C6090)JC. •• im. l'!n-ts i-- 5:,Y.A?' Q607 

O)/\ - X~imt.J1imtt, Q607 l;:l::;,t":, 1.::: 1J: I) *9. 1) - t-,: · A 

--( 'Y 7'-1.)l:;,t-7 f;::1J:~c::, Q6071;:l:/\-A1!i:intt.J1inttt1J: < 1J: -::> 

--c:;,t-7 1.::: tJ: ') *9. ;:.O)~C6o91.::1c.•en --c1..'"t-::•:r.r1c1:@ 

O)}v- l--Llix11!: L, Tu*\.. \*9· ;:_O)J::-:> 1.:::. 1) - t-,: . A1 

--------------+39V 

D694 

-------------+ 13V 

SPEED 
S4--2 

+ 
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122-B 

62 

,y 7'-1.J':,t:,,, · :::t-.:J ~k,ii/& u TL\~ ra9 l;l:Q6O7t.i :::t:,,, · :::t-.:J ~ 

iii/& u a':9. Q6O71J1:::t-.:JO) c e', ::J J"T >tt-C61O l;j:@O)Jl; 

- t--0)11i:im:-ot:11i:cnaccr. Q6O11.J1:::tA:::/J:Qcc61O0)11i: 

f.rl;j:@O)Jl;- t-- c:lix11!: u a':9. C61Oc R631 l~ac~:lix11!:IK'f 

:5':ttl.:::$~/\. C61Oc R656(.Xl;l:R657) cI~acQ7C11!:IK'F:5':tt 

0)1J1J,1;1:Qn'1.::*e' \,\O)c. 1t:11i: 1;1:t;)) -:) < 1J. nx11i: 1;1:;t~ 

<frtJ::t:lhaccr. -:::_O)tt~Q6O11J1:::t:,,, • :::t-.:J~~i!&uTL\ 

Qra91;1:@g0)11i;1JLl;I: + 1. 5 V J;J.T0)11i;J±l.:::1J:-:) TL\a':T. 

-5'---:::i1J1~ il'Ji\ll.:::.if: uT 11::.acQC, 1J'7 >':7 · -:::i- 1) O)@]fi; 

1Jl.tl::ac IJ. IJ :,,,,:7·. 7 :f:,.,y t--O)@.l~u.tl::ac IJ a':9. -:::_O) 

ce'IJ-t--° · _:;(_-{,y-J'-l;j:, IJ>:f· 7:f:,.,y t--O)ff.tl::f::£fli 

I.:: d::-:) T:::t:,,, X l;l::::t-.:J L\~t7,1J,O);jJ;;!!.!lcff.tl:: u a':T. 1) -

t--:. _:;(_--f,c1-J'-1J1:::t:,,,t>dt!\cff.tl::ut.::t1;{)-1;1:, Q)O) JLi - t--0) 

11!:iml.::: d::-:) TC5O60)7t:11i:1J11ET ut.::IK'f1a':i:cQ6O7 l;I:/'\ - _:;(_ 11!: 

imn1imhtJ:< /J:-:) --c:::t-.:J 1.::: tJ: IJ. @O)J[;- t--cc61O1.::: 1c~ 

U601 

I STOP I 
--'-- RSOS 2 STOP 

F
IN 

l::::'/"f,•A-7-

C606 ~-4-ME_M_O---~w.-------•-j l,-/ _..,,_,~T 
IN L693 

R662 

0613 

0695 

1Jl!lilac IJ a':9. IJ - t--" . _:;(_-{ 'Y -J'-1Jl:::t-.:J;f;l;:!i!lcff.tl:: ut.::tl; 

{)-, I) - t--° · _:;(_-{ 'Y -J'-1Jl:::t-.:J I.:: /J:-:) f.::!K'f1:':\cQ6O71J1:::t -.:JI;::: 

/J:-:) TL\ a';g;/J' 0, TO) a': ac@O))l;- t-- cO)C61O'°"-0)7t:11!: 

1Jl~fr u a':9. 

C61O0)7t:11!:11i:f::I (@.~11!:f::I) 1J1fft-J 3 V~,trl~Qc (VO)JL, ­

t--c t-- -s :,,,:,;_:;(_,;1 Qs1J0)/\ -_:;(_11i:im:n1im::nQ61J1;1::::t:,,,1.:::1J: 

I) a':9. Q6O71Jl:::t-.:J 1.::: /J:-:) T1J'i':>Q6131J1:::t:,,, 1.::: 1J: Q a':l I;!: 

!f.c) 2. 3 tP1J'1J' IJ a';g. Q6131Jl:::t:,,, 1.::: 1J: Q-:::. c l;l:A t-- 'Y 7® 
~~ut.::-=.cc~•ccr~0.T~+~At--~-:::i-t-t--" 

1.:::/J: IJ a':9. 

T'Y +1J'A t-- ,y -:1 • t- t--:1.:::1J:QcCDx1;1:@0)JLi- t--0)11!: 

i/Jl\11!:im1Jl.tl::ac IJ , C61O1.:::1c11i:ch1.::11!:f.rl;j:@c l;j:~O)nl'iJ 

cR656c -.:Jr At--· :J L; J --( t--"-f> R657 c I:::,,, 7'- · D -5 

· :J v J --( t--"~:iift uT:lix1'!: u a':T. 

,---------------...------ +39V 

.----------------I--...---+-+ 13V 

Q) 

r--, 
I I 
I I 
I I 

: I 

cs11 • I I I 
R659 : I 

®t 
@ 

0515 

I _____ ) 

!\'-ii(~ 
T ") l.- / 1 I' C693 

L691 

@ 

IJ-1' 
:,.-( ,,'f­
S693 

www.SteamPoweredRadio.Com

http://www.SteamPoweredRadio.Com


3 - 7 7- ~ IJ lru H 

Fig.J-I6'tr~!ff~ uT< tc.-e:1.,, _ 
1J"JJ~ · _;;(_-{,;.1-3'-S6961;:l:1J"JJ~l::~I/JuT\.,'T, 1J"J 
J~ffi~1JI "900" 1J'~ "999" O)ra'l@l~1J1M U3'9. 

a . -:r';.1+1JIREW-'c-t'-"O)~, ::..-A-rb·::J J t--o-JL;IC 

U6010)cJ131J'~ H 1.,,-"JL;O)REW -'E- t'-" I/Jfr,rn-'%1J1 

lli :IJ c tl 3': 9. 

b . .:: 0) 1::: 6') C507 IC:: l;:l:U6010) c J 131J' ~ R502 c R518 'tr:i& 

u T1t:'llUtiJ!t:1J1ir.Etl3':9. 1t:11!:~'.iEtt1J1*e' \., 'O)c C 

so11c1:tti -::i < 1J1t:~ctl3':9. 

c. -r--:1~••-e:n~~~-::i--cn"JJ~~n"JJt-- · ~ 
";J Ju, -rO)ffi~1JI "999" IC: it 9 ~ c S6961J1:Jt J IC: 

l'J: I) 3'9. 

d. S6961Jl:Jt JIC::1J:~c, C5071:: 1c •-e: n T \., ,1::: •r-r l;:I:, 
S696, R691 'tr:i& u T Q691 0)-"-_;;(_ IC::ir.Etl~A, tQ691 

'[r:,t J IC: u 3':9. 

e. Q6911Jl:JtJIC::1J: -::> 1:::ce' MEMORY A--(';.1-3'-1J1S TOP 

f:i'Lli: IC::;jjtl la:, U6010) c J 2 U:Hf c J 4) IC: l;:I: L i.,, 

-"JL;O) At-- ,;.1 7rn-'%1Jllj.;'t ~tl T-:r 'Y+l;:I: STOP -'E­

t'-" IC: 1J: 1) 3':9. 

f . U6010) c J 4 , MEMO IN~-'t- 1;:I:, U6011J1 REW-'c-

1...: 1;:: -tz ,y t--ctlT\.,'~ce'O::O)illlff-'f'trL i.,,-"Jl;IC::9~ 

c REW-'E- t--·'trM!lffsuTSTOP-'E- t'-"IC::9~~fi~1cf¾ 

-::> T\.,'3':9. * T'Y ~ cl;:1:STOP IN~·7- l::HHrc u T 

\.,'3':9. 

► 
----'-- R601 

r PLAY 
IN 

C601I 

REW 
OUT 

U601 

STOP 

----'-- R606 2 STOP r IN 

4 MEMO 
IN 

C606J 

13 R502 

0504 

122-B 

g. MEMORY _;;(_-{ ';.i -3'-1J1OFFf:i'Lli: IC::;jj~!l,-€/- i;:l:Q6910)::J 

I.,, :7 ~ l;:l::Jt - 7' J IC: l'J:~O)""(S6961)1:Jt J IC: 1J: -::> T ufiiJ 

O)I/J~uu3':~/\,,. -r-7'~~•*-r•m-e:n, -r-

7' · IJ H~lli@JR1J11/Jf'FuT131/Jlt-JIC::STOP-'E - t--· 

IC: 1J: 1) 3'9. 

h . Q6911Jl:Jt J IC: l'J: -::> 1::: c e' MEMORY A--( ';J -3'-1J1PLA Y 

f:i'Lli'. IC:: ;jjtll;f, U6010) c J 1 IC: l;:I: L 1.,,-"JL;O) 71.,,--( rn 

-'% 1Jllj. ;'t ~ tl T-:r 'Y + l;:I: PLA Y-'c - t'-" IC: 1J: 1) 3':9. 

i . MEMORY _;;(_-{ 'Y -3'-1J1STOPf:i'Lli'.tuPLA Yf:i'Lli:tu, 

1:J"JJ~ffi~1J1 "999" 1::it9~WJ1:: -r--:1 1J1•m-e: 

-tl.1:::!l,-€/-1;:I:, -'f-0)~.12.c§I/Ja1l::S TOP-'c - t'-"IC::l'J:I) 

3'9. 

3-8 'lli§lruffl. 
3-8-1 :,t-'(;.,,• v.:¥.:i.v-~ 
Fis .J- I7'tr ~P.~. uT< tc.-e:1.,,_ 
;)---( J · i.,,:+'.:i. 1.,,--5'1;:I:, t-- 5 JVA-5'Q517, Q519&U 

Q520, 'Vi j- · -5'"--( :,t - t'-" D5121J:c·tffltliltctl T\.,'3':9. 

;)---fJ ·i.,, =t=' i i.,,--5'0),'l',:/J•~~~J-:1@1RO)••• ~ 

C uT~fflctl~fm. -'E - ~@JR-f.>fmO)::J J t-- □ - Jl;@JR 

w~••'tr•~g~'.iE-~@JRO)a••~cu --c u~btt 

--c1.,,3':9 _ 

1 ) 111-tti*14' 
a . • i,W. t-- 5 JAO) 2 iko'l',:IJ"i!i:~l;t~imG D541-D544 t 

~i&:~im.cttt.::f&. :::i J-:r>+rcs20-r-IJZm-cttac9. 

I MEMORY I 
STOP 

O 0FF 

PLAY 

0691 

JC507 

Fig.3- 16 ;)--'c IJ li:r]Jfl, 
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122-B 

64 

b. '.iE~EElfilR 1-:~ iW-1J1#H~cn --Cl,\fJ:l,\c:Qs11. Qs19, 

Qs201et:;,t·::n-:1J:J--cl,,*<r. (1J:c!';Q5I91et, f&~<r-Q 

Qs201-: imt1.-QMP1J:t1Jlifl11tim~ft ~*e' tJ:~im~ft 1-:: 

~,t TQ517 ~$1J~ci::±" -Q~O)~im.lftil§Rl9. ,t,:mBJ'I 

tletQ5190)11Jf'Flet'i!i •I} u T"5 I) *<r.) 

c. '.iE~EElfilR1-:~iW-1J1~~ctl-Qc:. (DO)Jv- 1---rQs11 

O)-'\-.A~imt.i1imh*<r. C:O)c:e'Qs201et*tc:;t-::;, 

1J:O)""(f.ff:11i:R540c: R541 ~mI-Q ~ im letg-"\ TQ5170)-'\ 

- .Al-=:imtl*<r. -t- u--cQs 111-:*e'1J:::::i t..,:7 :511'!:im® 

~im L., *g· C: O)ic~i±', :fJ 11t/±let~,;i!: 1-::Jt-f:, J: 1)1 I)* 

9. 

d. ili :tJ 1'i:EE1J1i!li < tJ:-Q c ® ZiHf@O)Jv- 1-- 1-:: '1l:im1J1imn 

*<r. Q)O)JI.J-l--0)11tim l-=:d:: J --C'YiT · :$1"--(:;,t - t-: 

1J1flhe', Q5200)I :::C '') :$111tf:i'rlet'Y .I 7 · :$'"--( :;it- j-:0) 

'Y .I 71lt/± (Vzo=se 13V ) 1-::~'.if:ctl*<r. 

e. <Y.)-Q~d't-tili:h11t/±t.J1J:-¥1-u--C' - jj@O))I.J - 1--0)1'[ 

imt.ii.ttttm<t- -Q c: R5441-: J:: -Q 11tEE~lrt.i1.ttt ,t. Qs200)-'\ 

- .A 1\i:f:i'[ letJ: -¥1- u Te' *<r. -'f-O)~f:i'[1J1I :::C ''J :$111tf:i'r 

~t!li,t-Qc:Qs200)::::i t.., :7:5111tim@ t.i1imt1.1et u·~ *<r. 

f. C:O)r~i 1-=: t.i'.iE~/±1filRO)/!',jJ~/±letJ:-¥!-~;f.1flt*<rt.J1 , 

Qs200)::::i [..;:7:5'11tim1Jlimn 1et u~-Qc:(DO)Jv- t--0)11t 

imt.J1i,iixyg -QO)"°(' let u~T Ii', :tJ ~EE~rlf-Qfjhe' ~ 

let u~*<r. 

g. Q5200)-'\-.A · I :::C ''J :$1 r~,O)~f:i'[~ (VsE) t.J1/n0. 7VI;: 

it9-QC:lfilRlet3flftrtl;;1!,!li;:1J:IJ*<r. -=>*I)' (DO))I.J 

- t-- 0) ~im I-: d:: J T Ii', :h 11tl± ~ J: If J:: -S c: <r -Qfjh e' c: , 

-t-O)/i', :h 11t /±J:-¥1-1-: d:: J TQ5020)-'\ - .A 11tim1J1.lft ,t, 

R540 

R541 
C520 R545 

CSIB C519 

0543 

0544 

@O)Jv- t--0)\1i:im1J1.ttt,t-Qc: c: 1-::J:: J --c(DO)Jv- t--0) 

11tim~M'=> u--cili:n~EE~r,tJ::-S c: u*<r. C:O)fth 

e'1JIJ'(5:, .ACtl-Q~l9. 

h . C: 0)3flftrtl:;1',!IO)Jl#O) Ii', :h 11t/±VouTlet<XO)~f't-t~* I) 

*<r. 
R544 

RS4Z+R544 X VouT=Vzo+VsE 

.·.VoUT R542+ R544 
RS44 X ( Vzo+VsE) 
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1.,,0)-r, =-i--:r-, ::,,,j· • 1--- 5::,,, :::; .:;z..5'0)::t::,,,. ::t-=:i 

l;::ff-'S.7-.-1'";-r::,,,/J· · ,J--{ X'a" //k~ct-81c.t1:J, QI03 'a" 

::J u/J 5'11 .tt!!. L.iT fUl'I l.iTl'acct. 

2) ~.1-7,(/''7°•:>t7 

PLAY'E - Ht!;:, t=::,,,-r · □ -5 · 'J [..;,J--{ i-:0) 1---·5--{ 

J\ · r- 5 ::,,,:::; .7-.-5' Q5091J1::t::,,, I;: 1J:-8 c, J:Ff"O)~Di? .:;z._ c 

=- i--:r -, ::,,,j·n,iwi!Jf.ctlacct. 

a . Q5091J1::t::,,, 1;:: 1J: -8:::.. c 1;:: J:: I) Q614 0)/\ - .:;z._ ~im1J'int 
tlQ6141;:t:;t::,,,l;::1J: I) acct. 

h. Q6141J,::t::,,, 1;:: tJ:-8 c. Q11J 1;:t /\ - .7-. "lli:imCDn'imntJ: 

< 1J:-80)c::t-=:i 1;::tJ: 1J acct. 

c. Q11J 1J1::t-=:i 1;::1J:-8c Q1120) /\ - .:;z.."<li:im@ 1;:t.1r. ac IJ * 
<F1J', ft -:i TC I360)/iX"<li:"<li: im@1J1/\ - .7-. l;::iffctl-80)--c' 

Qll.21;:tiJt-t, !;:::;t7 l;::1J: I) actrh., . 

d. CI360)/iX"<li:1J1:iltt-l;:: ifi:-:i T'f-0) /iX"<li: "<li:inE@ (Qll20)/\ 

- .7-."<li:im> 1J,1x~,;::~-'./,'ct-80)cQ1120)=i u"Y5'11tim 

u~-'./,' uTt:))~ acct. ifi: -:i T QIOJ0)/\ - .7-."<li:im.uix~ 

i;::~j,' l.i QI031;:t~1J, I;: ::t7 I;: 1J: I) acct. 

Qsog n'::t::,,, 1;:: tJ: -:i -c n';;, Q 103 tJ,::t-=:i 1;:: tJ:-8 ac-r¥14oo 
mS ec;/J';/J' IJ acct . 

e. QII21J1::t7 l;::1J:-8C Ql030)/\ - .7-. l;:tR!50 'a"® L.iTil 

1li: f:vT llif :.ictl, Ql031;:t1t~ l;:::;t7 l;::1J: 1J , ;::_O)J!;r.~ 

--c'fl}'i-' =. i--:r -, ::,,,j·O) /Wi!Jf.lJ1f1"-l;:t~T L.iacct. 

jl\'.£.--(:J7--(-tf-•7:.,7· 
0101, 0102 

0103 

~ Jv t · - · T ::i - '/ -

UI0I 
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Fig.3 - 25~~-~(cl u T < t:c l ,. 

; · "I :\--1;:: t? "J 1--- c fl tc. 1J t? "J 1--- 1;:: fl<,", -- fl/j 11 · JI\ /}·fr i'> h'1¥H, 

fJ' icl: ~~(J!Ji;::~ /1', c tl T Jf/;.Tf[l}j 11: A1 "J 7'-S694 ;/J\ffj)J u a;: 

9 . 

HdH!i 1r.rJ\0)1Jrtl Tl ' -@ ~'-EW-nJO)::t:Jt? •:., 1---1.J't? •:., 1---ctl 

-@ c S6940)1l.'.1.-:lcl:N .O.fl!!J 1;:: -ttt.t c tl ac9. .:::. 0) tc.d):.,, AT 

L.. · =i:,, 1---0 - Jt,,IC U6010)c:,,9 (AR IN) lcl: LL.,, -"' Jt,, 

1;::[/;['.<£ctlac9. ARil/M {-fJ\L l.,,-"'Jl,,l;::1J: JT l' -QC PLAY 

in c RECORDiU ~ l,;J~.'f l;::.fljl u Tt.1 REC/ PLA Y'E-- r-:1;::1;:1: 

1J: 1) ac t±- A, (.:::. O):IJ.lrf.- lcl: PLA Y'E-- r /;:: 1J: I ) a;:9) . 

U fi JS1i 11::!1\n'-tiT tl. Tl, 1J: l •J4< {f af(i~ tJ:::t:J t? "J 1--- n't? "J 1--- c 

tl -QC , S6940) 1~ :.'i lcl: N.C.fP,1] 1;:: t;IJ~t) I) a;:9 _ S6940)./-l'<:.\ 

fJ' N.C.fP,IJ 1;::-t;JJ I) ~D -Q C , =i :.;T'>':rC6071cl: U601 0) /AJ gfS[u[ 

R ~0m~ct\. -Q ~~T £Cctl -QO)T ARil/Mf~HL.,, "" 

Jl,,l;::tJ: 1) ac9 . 

AR il/M {- fJ\ H l.,,-"'Jt,, I;:: ;fJ:-Q C j!/;. /}j}Jf1, 1J' ufl'it 1;:: 1J: 1) a:= 9 . 

U r·O) :iJl,nr11;::5" T ARil/Af -f-lcl:H l.,,-"'Jt,,c u ac9 . 

I) RE C/ P L AY~- I-' 

-, •:., +1J'ST0Pt - 1..:0) c e Fig.3 25 0) [11llif'r lcl:iJ..:O) :j,U~ 1;:: 

1J: JT l 'ac9. 

U6010)c:,,IU,Hft:':.;10 : L L.,,-"'Jt,, 

i--- 5:,, ::,,_7._-5' Q604, Q609, Q612, Qll4 , Qll5 : :,r --=, 

!--- '5JY A-5' Q608,Q610,Q611 , QIIO , Qlll : :,r :,, 

U.Ni: :::. .::i.--'j----( :.;:1 QI16 : 71- :,, 

REC MUTE 7 1) ") 7 · 7 o •:., 7 : I) t? ") 1---:1:kfil\ 

l'i-{ J" _7._~ t!H:i- Ul03 : f';- ti 

PLAY( ► ) ilJcRECORDilJ~fn]IJ#l;:: tljl9c, U6010)c 

:.; 12 c t:· :,, 1on,0 H l.,, -"'Jvw'%1J, :H11 ct1.ac9. c:,, 120) 

PLAY 'E-- [--'j}J f'J=~-'4 lcl:, :i X -'j---"""J~k frci:±--Q,/l«xf1tJ 

!iJJf'l=~lfi1Ji,lflua;: 9 (3 - 9- IJfi ~.~(cl)_ t:':.; IOO)REC'E-- HJJ 
fH;;-'5- 1;::J:: J TU f'"O) JUJJf'ffJ\frfJ:ntl ac9 . 

a. U6010)c :.; 101J,0 H l.,,-"'Jl,,{;;',4-1)1 /1'.h ctl-@C, Q604 

0)-"' - X~if.ttJ\iffctl. T Q6041;:l::,r:,, /;::1J: I) a;:9, Q604 1JI 

"JI' :,, 1;::;fJ:-Q.:::. C /;::j:, T RE CORD LED1;::•,t;:if,(1J'i rrltl 

T LED1J' :.'.df u ac9 . ac tc. Q61 J lcl:-"' - X ,t,:if,tfJ'if,[tl. 1J: 

< 1J:-::iT"Jl'7 1;::1J: IJ a;:9 , 

b. Q6111J' "Jr 7 1;::1J:-QC Q610 t.1-"'- A ~irit1J'inEtl. 1J:< 1J: 

-QO) t"JI'--=, 1;:: tJ: 1J ac9 . .:::. O)t,•;~Q111 t.1 -"'- .A m: if.ttJ, 

tl:a;:-QO)T"Jl'7 /;::1J: I ) 3C9. 

c. Q111n1:,r--:;i 1;::1J:1;:,c, c 135, QJJOO)I.:::. •:., -5' . Q1100) 

-"'-_7._, CI35 O)Jv-7TC !350)1iJ{'ilt11!:int1J'imtlac9. 

C J 350) /iJ{ 1lt 1)\,i! t· /;:: iii: , T /iJ{ 'It;: ·,1t im, --::>a;: I) QI I 00) -"' 

X ;{l:ir,E;/J\ i.l;Q '.),' u T t;I> < O)tQ IIOlcl:~fJ' i;:::,r7 1;::tJ:, T 

t;1>eac9_ 

d . Qll01J'~1J' i;:: :,r 7 l;::1J:-@ I;:: f;t , T Q1160) -"'-_7._1'tim lcl: 

ik~ 1;::i,l;-x'.!,' u, Qll6t.1~1J, 1;:::,r7 1;:: 1J: I) 3C9. .:::_ O) ;\-,~ 

*••·y :,,7Mlif'r 0):::..:i --'j--1:,,~~~~~-~c 

tl ac9. 

e , - Ji, U601 0) c:,, 101J' 0 H L.,, -"'J t,,-fJ ~-:tJ\'l', JJ c 11. -@ c , 

122-B 

Q115 "" - .A ~ im n'imn -Q O) t:,r:,, 1;:: tJ: 'J ac9. .:::. 0) 

tc.<Y:> QJl4 t.1-"'-Xq,:irrltJ1iriE tl T "JI' :,, 1;::tJ: I) 3C9 . 

f. Q1141J,:,r :.; 1;::1J:-@.:::.cd:: 1J, 1'i-, -:P _7._1{W g.u1031J,i t 

lli ~ l»-Jl,rf; u ac9 . Ul030)'ielli,'H JJ 1;:1:m L"-. ") r 1;::x&0 

t1. T it1.l;"-. •:., r-:~~tliu ac9 . actc. r,,J~-'f1;:: , tO)/:J~JJ 

lcl:J'i-{ Y A .lP-l~lPJR T L.,, -"'Jt,,~~ctl tc. i&, it.ff ?:,, 

"""JO) ,•1·, JJ fJ •,~- <"Jl' -T'--1' :,r{d-'4 J n 1m:uc t1. , it.• "­
•:., i---·~~~;JJuac9. 

2 ) RE C / MUTE ~ - ~-

+ •:., +/J1RE C/ PLAY 'l:. - !---.O) II .L REC MUTEjll~14l 9 

C RE C/ MUTE'E-- [--' l;::1J: ' ), tO) ra'l t: lt -'j---7 /;::~fJ'~· 

iJ< ff tftl-',t ~ ff -Q.:::. c n 1re ac9. 

, -,:., 1 /J1RE C / PLAY 'E - 1---· ,i,, Fig.3 25 0) !11llif'ri;:J:ik O)d-. 

-">1J: :lk!~l;::1J:, "Cl'ac ct . 
U6010) c:,, 12&Ut:':.; 10 : H L.,, -"'J t,, 

1--- '5 :,, ::,; A -5' Q604 , Q608 , Q 114, Q II 5 : :,r :,, 

i--- 5:,,::,,A-5' Q609 - Q612, QllO , QJJJ , Qll6 : :,t-7 

REC MUTE 7 1) •:., 7 · 7 D •:., 7 · : ') '12 •:., 1---:1:kfil\ 

U./'i :::. 1 - -'j-- 1 :,,-'f : 1!~/!;J': 

REC/ PLAY 'E-- ..__. cjt/;:: RE C MUTEiU ~ 1lf19c , l11llif'rlcl: 

iXO) d::-"> 1J: ;Jiff ~ u T RE C/ MUTE 'E- - 1---· 1;:: 1J: I ) ac 9 . 

a. RE C / MUTEiU ~ 1lf1 9.:::.c l;::J:: 1J , RE C MUTE 7 ') 

"J7 · 7 □ •:.,7· 1 ;:: LL.,, -"' Jt,,O)t? •:., H,~· •,;.17, 'j-;t.Stlac 

9 . Q608icl: -"'-_7._ ,1J: im1J'if.ttl.1J: < 1J: -, T "JI' 7 /;:: 1J: IJ a;: 

9 . 

b . Q6081J1"Jl'7 1;::1J:-QC , tO)=:J L.,, :7-5'1)\ H l.,, -"' Jl,,l;:: ;fJ:-Q 

0) T Q6o91c1:""- _7._CimtJ1imtt T :,r :,, 1;::tJ: 'J ac9 . Q609 

1)\-:,r :,, 1;::tJ:-QC tO)=:J L.,, :7-5' lcl:L l.,,-"'Jt,,l ;::1J: IJ ac9 . 

.:::.O)fc.d) REC MUTEil]fJ'0-f. ~liJ{ uTL L.,,-"'Jt,,0)1:? 

•:., H,i" ',;-:tJ,~ < tJ: -JTt.1 , Q6081cl:"Jl'7:l:kfil\~i*fflu , 

f;f; , T Q6091cl::,r :,,:j:kJ;J~ i¥t-t u ac9 . 

c. Q609 1J1:,r:,, 1;::1J:-@.:::.c 1;::J:: 1J, Q6101c1:-"'-_7._ 'ltt:imn'im 

tl T"JI':,, I;:: 1J: 1 J a;: 9 . Q6J OtJ1:,r:,, I;:: 1J: -Q c REC/ PLA y 

'E- - rlllc lcl:j~\TQ IJJ ,Q JJO , QJJ61J1111iiik"Jt :,,c 1J: ) T 

s1< ff?:,, 7 1;:::::. .:i --'j-- 1 >~tn1n,1t st1.ac9. .:::. 0) c 

e' J'i-1 Y A 'ifl~2:i-lcl:f)Jff L, T l •ac9;/J' S, -'j---"""J lcl:~ 

{.; ',;-s,1< ,''t-:1:kfil\ T ;ti it.., ac9 . 

d. · }j, RECORD 'E - 1---'f!,'fl ;:: Q6J I l;:l:71" 7 I;:: 1J:-, Tl ,a;: 

9D'0 , Q6101J1"JI' :,, 1;::tJ:1;:,c, Q6120)-"' - X iU:int1J'iriE 

.:f7. "C Q6 J 2 I;:!: 71":,, I;:: 1J: I J ac 9 . Q6J 21)i-;,t:,, /;:: ;fJ:-Q .:::_ c 

1;::J:: IJ RE C MUTE LEDtJl!.':dTu ac9. 

REC / MUTE 'E- - 1---· REC MUTE 7 I) •:., -J . 7 □ •;; --=,·~ ') 

t? •:., i--- 9-@.:::. c t 1!'+~ c n ac9 . 1J t? •:., i--- 0) Htt 1;:: 1c1: ;x 0) 

i) - iii ) 0) 3 Ji il itJ'"<n rJ ac9 _ 

i. PLAYjll -a-1'1' 9 . 

(DO) Jt,, - 1--- T Q6090)-"' -_7._ I;:: L L.,, -"' Jt,,O) 'J t? •;; H ~',}17' 

'};t.Stlac9. 

ii . PAUSE511 ~ 1'tl 9 . 

PAUSE511 ~ HJ-c,-.:::.c l;::J:: JT'r•:.,+ icl: R EC 1 PLAY 

( MUT E) 'E- - r1J'G REC / PAUSE-'E. - l---· 1;::1J: 1J ac 9 . 

71 www.SteamPoweredRadio.Com
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fit-:> TU601 0) t::"::.,, 1213: H L,, ,-.,,:JL;;IJ, ':> L L,, ,-.,,:JL; I.::: ~ I) , @ 

O)Jl; - 1-- --z:'Q6090),-.,,: - J.J.::: I) i:::' 'Y t---ffi-',};IJl-9-~ ':,tl,ac9, 

iii.STOP, F.FWD, REW1.,Yg't1,;IJ,O)j{]~fljl9_ 

l.,Yg'tl,O)iii';-1.:::BREC/ PLAY (MUTE) 'E- t--'n1M~ 

ch. U60IO)t::::.,,12c: t::::.,,1013:L L,, ,-.,,:J1,;1.:::1J: 1J ac9 . fit 

-::> T@X 13:Q)O)Jl;- t-- --z:'Q6090)-"'-AI.::: 1) t:' 'Y t-- -ffi-',};IJI 

-9-~Stla':9. 

Q6090),-.,,: - A I~ LL,, ,-.,,:Jl;O) 1) t:' 'Y t---ffi-',};IJl-9-~ Stl0 c:, 

Q6090),-.,,: - x~imthmhtJ: < 1J:00)--z:'Q60913::;t 7 1.:::1J: 1J * 
9 . C::.0)1;::61J Q609 0):::J L,,~-5'13:H L,,,-.,,:JL;l.:::1J:l)ac9. -t-u 

T Q608 0),,-.,,: - A I.::: 13: '/ti: im n1 im tl Q608 13::;t::.,, I.::: 1J: I) REC 

MUTE7IJ,y7· . 70 ,v -::J'13:1Jt,v 1--t~?iJ>,1.:::1J:1Jac9. ~ 1-j 

Q609 n1:;t7 1.:::1J:0c:Q61013:,,-.,,:-A 'lttimn1imhtJ: < tJ:00) 

--z:':;t7 I.:::( I) a':9 . (iJ:. C::.O) iii';-Q6080)-"'-A'/li:ir.El3:@ 

O)Jl; - t--~imha':9. C::.O)'/li:im l.:::J:-::iT't:-st'0 R647 --z:'O)'/li: 

/±Jir, I!P-tsQ6100)I. :C: ,y-5> · ,-.,,:-A ra'l'lti: /±l3:¥.JO.l6V c:' 

9. fit -::i TQ61013::;t::.,, l.::: l3:1J: IJ1~act±"A., .) Q610;1J1:;t 7 I.::: 

1J:0C::.c: l.:::J:I), Qlll, Qll0, Qll6 ;1J1)1\jjij(:;t7 l.:::1J: -::i T 

MW?::.,,-::J'O):C:i -T -(::.,,~~M~ctlac9. fflu.~~ 

iii O)il;i';-, ~ac I) REC/ MUTE'E - t--'<p I.::: STOP, F.FWD 

X 13:REWI., Ygtl;IJ'O)*f1=®~tljl u 1.:: c: e' 13: RECODR-'E -

1--·-t-O)BO)tJIM~ctlac9. ;:::_O)il;i'i-, U60l0) t::::.,, 1on 1L 

L,,,-.,,:JL;I.::: 1J: 0 c Q60413:,-.,,: - x~imn1imh1J: < 1J: , T:;t 7 1.::: 

tJ: IJ. Q6ll0)-"'- .:;,.. 'lttimn1imh TQ6ll r3: :;t ::.,, 1.:::1J: 1J ac9. 

fit -::i T REC MUTE 7i),y7' · 7 □ ,y -::J' ;IJ11)t ,y t--ctlT 

Q609;1Jl:;,t7 I.::: 1J: , TBQ6100) ,-.,,: - A 'lti:ir.E l3: R648, Q611 ~ 

im uTimtl00)--z:'Q61013::;,t ::.,,O)acacc:' , 1!1<.W?::.,,7·0):c: i 

-T -< >'.:i 13:M~ctlact±-A.,. 

122-B 

7/'7°$ 

3-11 .pJ.~[ruil 

Fig. 3 - 26~~-~~ uT< Tc.cl.,\_ 

a . 11}'1: A.. 'Y I--' c:'N't: c tl 1.::-ra-'% 13:, t-- 5 ::.,, :) A -5' QlOl c: 

Q 102 c: c:'~nlt c tl T 1.,' 011}'1:-1' :::i 5-1' +f • ? ::.,, 7'--z:'J:i 

ill&c tla':9. N'E~tl1s¥tt 13:N't:-1' :::J 5-1' +f · ? ::.,, 7' 

0)-~~@JRc:'~Stl,B lO) J:~tJ:~~-~M-::iT 

1.,, a':9 . il1/; t~1s¥'t'.l: 13:SPEEDA-1' 'Y -rS 4- 10lHfS 4- 8 

c:, EQA-1' 'Y 7'-S5 - 2 O)ffi:)::.,, =1 ::.,,O)*Jl.i'i-:t>t±-c:'ilH~ 

ctl0 R301-R3040) i';-nlt tt!:mfii.c , :::J > T' >t:t-C l04 

O)~:fi:c:'~ac I) a':9 . SPEEDA-1' 'Y -re EQA-1' 'Y -r 
O)*.ll.i'i-nt±-c:. -t-n 1.:::J:0i'i-n1tta:m1i1.~ • 2 1.:::~uac 

9. 

<•~: µSec) 

EQ SPEED STANDARD HIGH 

METAL 3180+ 70 3180+ 35 

Co(CrO2) 3180+ 70 3180+ 35 

NORMAL 3180+ 120 3180+ 50 

~ STANDARD HIGH 

METAL R302 = 6.2k R301 // R302 =a 3 . I k 

Co(Cr02) R302 = 6 . 2k R301 II R302 =a 3. I k 

NORMAL R302 + R304 'sc 10 . 9k R301 // R302 + R303 // R304 =4.2k 

b. :::i ::.,, T' >t:t-C l07 c: :::i -1' Jl; Ll01 0) ul(~1J @JAl3:, ~ffiffllilt 

:XlOOkHzO)J.\1? A· t-- 5 ,y 7 °l9. 

c. ¥1l,l~t.fft,(R lll3:11}1::L,,,-.,,:JL;~~/.flc:'9. 

d . :::i ::.,, ':r' ::.,,-t:t-C l08 c:¥u',l~t.fft1( RlOl3:il1/;t~ts'ittO)~iE@J 

Rc:'9. 

e. +t -:c: .7-. -5'RT1013:,~Jl:~f t.l.:::J:0N'tA..,y 1--'E/l:O) 

~ ft. ~~fl:90~1.:::filtltStl Ti,'a':9. 

RTIO (S5Cl4) O),i\:~25°C O)~O)~~t.ffmfii. 13: lOk Q 

c:-9 . ~Jl:n1_.1:-_n1 -::i 1.::i1;.g-tlftJtfii.l3:iltlJ. ~Jl:tJlrtJI 

0U.fft1(fiff.l3:J:i*uac9. - jj'll}'tA.. ,y t--'O)E/l:13:~ 

ll:~~~0c:~~u.r~0c:ffi:ruac9. ~~~,i\: 

~~~~uTN'EA..~t--'O)E/l:~~~0c:,N't1:::i 

5 -i'+f · ?::.,, -::J'O)tl'.fJL,,,-.,,:JvB*e'<1J:1Jac9. un' 

u(P)~ 1.:::-tt - :c: A-5'0) t.fftJtfii.n1ffi:< tJ:00)--z:' t--'Jvt:· - · 

T' :::i - :1u 101 "'-0)AfJ L,,,-.,,:J1,;13:rn11Jac9. ;f-.;tJ:ll!:c: u 

TU lOl /\.O)AfJ L,,,-.,,:JL;l3:~)l:l.:::~{,f-1J:< - ~ l.:::1J: 1J ac 

9. 
f . t--'Jvt:: - · -'T :::J - ?"l.:::i\lt ltStlTi,'0LC@JA l3:, 

Ll02 c C ll2c:'J\'llilt:X¥.122 . 5kHzO) LJ - · I\A ·7-< Jv-51 
~. ac1.:: Ll03 c:C113c:' 100kHzO)J\::.,,t--' · I_ l) :C:* ­

t-- · 7-1' Jl;5'~~nltuT1.,'ac9. C::.tl':>0)7-( Jv5'13:, 

I--' Jv t:· - · T' :::i - c51· 0) ~11lf1=0) IJlt lzil c: 1J: 0 :;t -T' -< :;it 

-1lft~71-0),G~fflliltttnlt5t~~~ u ac9 . 

73 
www.SteamPoweredRadio.Com

http://www.SteamPoweredRadio.Com


C
l0

8 

C
l0

6
 

R
II

O
 

R
IO

 

C
l0

7
 

()
 

C
ll
l 

5 

R
II

S
 

R
I I

 

0
1

0
3

 

LI
O

I 
R

Ii
i 

R
TI

O
 

R
ll
3

 

R
l0

7
 

EQ
 

N
O

R
M

A
L 

O
 

C
o 

IC
r0

2
) 

S
5

-2
 

M
E

T
A

L 

R
3

0
2

 
R

3
0

4
 

C
l0

4
 

H
IG

H
 

H
IG

H
 

S
T

A
N

D
A

R
D

 O
 

S
T

A
N

D
A

R
D

 O
 

R
3

0
3

 
1 

R
30

1 
S

4
~

8
1 

r-
=

-=
-=

::
,-

-,
 

S
4

 -
1

0
 L

 
_

_
_

_
_

_
_

_
_

_
_

_
_

 .
L 

_ 
-

-
-

-
-
~
 

S
P

E
E

D
 

F
ig

. 3
- 2

6 
·P

'V
tl

ii
J~

 

6 

L
i0

2
 

C
ll
3

 

~-
!~

 t 
-

· 7
' ::

:i 
-

~
/ -

U
IO

I 

2 
7 

C
ll5

 

N
R

 

N
R

+
H

X
 

Q
O

U
T

 
S

2
-5

 

IN
R

 
S

Y
S

T
E

M
! 

S
E

N
D

 
R

C
V

 

i 
D

B
X

 
U

N
IT

 
~ 

I 
TO

 
D

EC
O

D
ER

 
I 

L
 
_

_
_

_
_

_
_

_
_

 J
 

4 

www.SteamPoweredRadio.Com

http://www.SteamPoweredRadio.Com


122-B 

Fig. 3- 277cr ~!lfH .1 T < 1c.c l '· 

MONITOR;z--( 'Y :F-S2- 5--c'iiHR ctl.1.::.-5'- - -:i:jl}l:J::,(g{} X l;t 

~ - ;z,(g{}~. WtJ@R, 7~J·YJ-:i&U> - 5'·Y 

Rl27 

TP. I 

0104 
TAPE 

SOURCE 

S2-5 

I MONITOR I 

INPUT 
SI- I 

R340 ~ 
+23V~ 

TEST 

1213 - 250l@J: ~ 

(
REC / PLAY, REC / PAUSE) 
~Olh L l,,,,J~ 

R72 

R714 

() 

J 7 0) 3 ,Vd\1cA.ii\. 0tl.*9 . ~ IC _j. - 5' · y J-:i/l'.t1 l;t 

VU_j. - :, lfJ_IRc:c- '.'.7 · --( JY~- 5' 1i:ilRICii\.0tl.*9. 

R721 I PHONES I 

~ 
PEAK ,,,, 

0
,--------, 
I OUTPUT I 

l_!!_~B~ ~A~lj 

1:::-? • l,,.-.(J~ 

-j':.,1/7-7-@l~ 
0704 , U701 

.__ _ _,_,__,__+5.3V 

VU ;I-?- Ml 

;l-7--7:.,7· 
0702, 0703 

C70}C705 

R702 
R71 

f) 
D701 

D702 

R706 

-3V 

Fig. 3- 27 'E .=. 5'[,_,JR 

3-12-1 1±1:t.J[E]~ 
MONITOR;z--( 'Y :F--c'iiHR c tl.1.::. 'E .=. 5' w-'% l;tt.Ltvi:Rl27 c: 

OUTPUT:::J J t-- D-JL;R347ci-UTOUTPUT>'ffil+lcllitJc 

tl.*9. 
OUTPUTiit/il -:J· -c'O)J;J/.~llitJ L.,,/\JL;l;t, TP. l cO) l.,,/\JL;1J1 

580mV (j--:JL;c - · u/\JL;) O)c:'f! - 7dBVhHf+7dRm 

(BAL OUTPUT) l , ~ 0) c: e' O)VLJ,il 0)-tR" ,i~l;t + 3VU -c' 

g . 

3-12-2 7:,f-/'•7/'7 

T'Y -=I= IC l;tPHONES :::J J t-- D - JL;R731J\lll:lt"":itl T l'*g· 

~ 0) 1-::.~0UTPUTiit,;l-'fO) W tJ u /\JL;-f, _j. - 5'm-*c: l;t~f*' 

fcJ:<, A_ ,y t--·mJO)'E, .=_ 5' · l.,,/\Jl;7,r"f~9~~C:1J1-c'e' 

*9. 

7~J · YJ-::10)-Jrx:.kllitJ l;tS Qjt_f.:jO)c:e'lOOmW-c'g. 

3-12-3 ;,t-~@m 

1 ) ;,l - ? ~11:-1:m•@m 
T"J .::\=O)J\--( Y .::i..&U--1' :::J 5 --(-lfl;t~fi-5'---:i lC~/;i5g ~J:: 

-"> ~!€c tl Tl '*g1JI, ~lcfil!)ff9~ 5'-- 7 ·1c fi--:i 1.::.-ft~ 

fcJ:J'i--( Y 7-.ICW-]J€90~ c: ICJ:: I), 5'---:i(7)1sftl=.7<rilt*~R 

IC', I e' ,'t',i±~J::-') BIAS / REC CALIBRATION@R1Jl~lt 

"":it1.Tl'*9. 

~ O) JulR 7<r fie -:i T J'i--( Y .::i..& Uit.1l u /\JL;7<fw.JJ€g 0tifi­

O) LINE 1 ,z#,l f -A.(7)g{} J..tJ L.,,/\JL;l;t);!t~.A.;IJ L.,,/\JL;( - IOdB) 

J:: 1 J 20dBffi; l' - 30dB l9. ~ 0) L.,, /\JL;-c' l;tVU _j. - 5' l;trt; 

A.,c:-~tlfcJ:l,0)-c', W-JJ€~1C l;t_j. - 5'~13t7,r J·. lf0@R1JI 

;lll:lt0tl. T l'*9. 

INPUT ;z--( 'Y :F-S l - 11J1LINE I Xl;t LINE 2 fJLli:ICin~c: 

e' , Q701 l;t/\ - X"ll:im1J1imt1.~(7)-c':;t J IC fcJ: -:i Tl '.:'F9. 

Q7011J1::t J ICfcJ:-:i Tl'~ c: _j. - 5' · Y J7.0)J..f;@R IC l;t 
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122-B 

+5,3V ------r---------------------~ 

D703 

f.[tJi: R7O2tJ'.ilH1J lc: t ,fl Ac ttacct. ;:_ O)~:k!m l;:t ;J.. --7 !~l:!t l;i 

~~~:k/m--Cct. 

IN PUT .7---( ".J 7'-1.J1T ES TfJ .ill' IC: cl? , T .ll --:>7', y.::j::1)1 REC/ 

P L AY'E- t---' X l;i REC/ PAUSE'E - t---'O)~.'f. Q7Oll;i-"'-7' 

~im.1.J'im.tt cJ'::;t 7 1;::: tJ: , J acct . Q1O1 n 1::;t 7 1;::: tJ: 0 c R 102 

l;i;J.. - -'J · p::..,7· ;_ :ti @J itrt 1.J,'°:>VJI J~cttacct . LO)*,~* 

;J.. --7. r:.,,---J"-0)~'5-A:tJ Li-"'Jvn1rr, 2odB...L.f+uacct . 

y::.., ·•:i A :tJ 1.J12OdB...L~ <t 0 cl,--) ~ l;i, -f-0) ili :tJ n 2OdB...L 

fl-ct 0 c:: ",--) ;:_ c --CcttJ,i:::,. ~ filfit1i11c: ;J.. - -71~r:!t1.J12OdBMi 

< tJ: , 1c.. ;:_ c 1c: t.:i: 1J acct. 

2) t'.-~ ·-< ;,,;:_;-7-~@H 

F ig. 3- 28 & U Fig. 3- 29 ~~.~~ L, T < ic.c l ' . 

'l'!m~:t.lt tii:R72 l;i I::-~· --(::..,:) fJ"--7 0) .'.~:ff Li-"'Jt.,~;llt'.ii:: 

Li acct. 

;J.. - -'J · :P ::..,71.J,'°:>O)A:fJw-'i} Li -"'Jv 1.J1 R72 --CMt'.~c tt 1c.. 

Q7O4 0).7- L,::.;,t-JL, i--: - Li-"'JL,,J:: l)ffi:l'Ce', Fi g. 3- 280) roJ 

~ l;iiXO) d::--) tJ:~:k/m IC: 1J: , Tl' acct . 

Q7O4 : ::;t7 

C 7O8 : x:~ctlTl'0 

U7O1 0)t:::.., 12 , 13 : H l.1-"'Jt., 

U7O1 0)t:::.., ll , 9 , 10 : Lu -"'J t., 

U7O1 0)t:::.., s : H u-"'J t., 

I::-~· --( ::..,:)7--'J : :,t7 

~;J.. - -'y · y::..,---J1J'":> , Li-"' Jl.,O).wi l \/'\ Jl., ::.,---JtJ:,fg'5-1.Jl'J­

,1__":,tl,1c__c uacct. ;:_O)c eO) l"1~IJ1t'\o 1;t,xO)J::--:i 1c:1J: 1J 

acct. 

a . A :ti·m~•1.JIR72--C.llt~ctt1c..Q7O40) 7- L, ::.;,t-JL, t---' · Li-"'JL, 

~M,1..0c. Q7040)-"' - 7-~imn'imtt -cQ104 1;t:,t ::.., 1c:1J: 

1Jacct. 

b . Q7O4 1.J1::;t::.., lc:1J:0c-f-O):::J l.; ~-'J l;i Ll.; -"' Jl.,IC:;/J: IJ, 

C7O81;ilij.'f~ IC:/iU t L, acct . ;:_ 0)1c__~ U7O1 0)1:::::.., 13l;i L 

Li-"'Jv lC:;/J: I) acct . ;:_0)1c__~J-j- ~Al;i/x . i; l,T U7O1 

0)1:::::.., lll;i H u -"'JLilC:;/J: I). Jl! IC:J-f- ~ B 1.JIJ5UiuT 

U7O1 0) I::::.., 8 l;i L Li-"'JL, IC: 1J: I) acct . 

HIGH 

® 
LOW 

HIGH 

® 
LOW 

HIGH 

LOW 

HIGH 

@ 
LOW 

HIGH 

® 
LOW 

HIGH 

® 
LOW 

PEAK 
OFF 

LED 
ON 
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c. U7010)t:::...,s:tJILL;/\Jl;IC1J:~C:c:ICJ:1), PEAK 

LEDIC'iti:imz:J'imflt::"--:7 '1 ::...,:)~-5;1)1,~:tTu*g· 

d. *1c., U7010)c::...,81JILL;/\Jl;IC1J:~C:c:ICJ:1), tlf 

tJt R716 'a-~ u-C U7010) t:::...,I2t, L L;/\Jl;IC1J: 1) *9. 
R7161J1 .. \.,\!l;1}, Q7040):::J l.;'.751J1LL;/\Jl;IC1J: --:>1c. 

c: e', 5"1 :;,t- t-.: D7031J1tifiJ.-.cfl -C\.,\~~,c U7010) 

1:::· ::...,121JIL l.;/\Jl;IC':Ji1J'flg, iJJfi=1J1::,-~~IC1J: 1) * 

9. 
e. <XICrn-'%J.-.::h1J1Q7040)Al.;::.;*J[; t-.: · l.;/\Jl;J: l)ffi:< 

1J:~c:.~~~/\-A'iti:Mfflmfl1J:<1J:~O)t:Jt7~ 

1J: I) *9. 

f . Q704;1)1:;,t7 fc 1J: ~ c: C7081C l;t R715 'a-:im u -C1'tim1J1im 
fl,:i2:,,h.7t.'i(t;l)ljrs* I) *9. 

C7040)7t.'iti;/±l!n"5@.~'itf:i'I: l;i:Fig. 3- 291C ~ u1c.J:-:> 1J: 

:1:1--:1t1:..JJ-u*9· 

g . @.~'iti:f:i'l:1Jl"5~~~ (E,: lrx:II/Miit*-1+2.0V) *cl:. 
.JJ-9 ~ c: U70I l;t t:::..., 13-"0) A ::h 1J1H L; /\Jl; IC 1J:--:> 1c. c: 

tllltlr u *9. ©iSi:JfJ l;t@P.:'iti:l±'a-fil/i.l_!.ll_ L; /\Jl;c: u -C >1 

1c.!l;1}7<r~b u-C\., \*9· 
h. C7080)7t.'i(t;l)IJ!IC:ilth., @.'~1ti:1±1J1 E, J: 1)*'10.6V 

(D7030)Jllfi1JID!'iti:l±~l"-f 5t) i'i1i 1., \'iti;/±falC:ii:9~c:. ~~ 

l;tU701 l;t t:::..., 121J1H L; /\Jl;IC 1J:--:i 1c. c:'¥!Jitlr u *9. C: 

O)~.~tU7010) t:::..., 12c: 13;1)1~ IC H L; /\Jl;IC 1J:~O)t 

rf- t-- A l;t/30i u, -t'-O)ili ::h U7010) t: ::...,11 l;t LL; /\Jl; 

IC1J: 1)*9. 

i . C:0)1c.11)rf-l--Bt.i.13t.iu, -t'-O)ili::hU7010)t:::...,8i;t 

H l.;/\Jl;IC1J:1)*9. C:O)t,,';*PEAK LEDIC'iti:im1J1 

Mfl1J:<1J:~. t:-'.7•1::...,:,;7-5~ffl:tTu*9. 

J.'Jl:. ICi/t /\1c.J:-:> IC t:-'.7 · -(::...,:) 7-5@.IMl;t, 11"'11; IC 

m1.,\rn-'%1JIJ.-.::h u1c.!:i1}tt.,, t:--:1 · 1::..., :,;7-5 7<r ­

~~ra'JJ.'JJ:..~:trct!--cit'>< /\J[;A ·A t-- l.;'Y TT' C: u-CiJJ 

fi=u*9. 

122-B 

3-13 jfff[E)§ 

3-13-1 7-f ;;)..:tJ@H 
Fig. 3- 30'a-~.~~ u -C < 1c.c \., \, 

T'Y+ ICl;i:2*Mc0) 51::...,J.-.jJ;l)l"5l)*9· LINE 11;:ti? ,y 

1--0){,&]miC, LINE 2 l;ti? •y t--ll'IimlC~lt'=>fl-Cit'> 1), T 

0) \., \gfl7<r~Jf19 ~7J'l;i:INPUT A1 'Y-:rtiKtR cfl*9. 

LINE lO) rn-'i}c: LINE 20)rn-'%7<r:C::+::.;::...,-:7·9~C:c: l;t 

te' * t!-/t,. 1,',l, LINE 1 l;tJ'i5::..., 7-.A. }J O)iKf/~ ti te' *9 . 

BIAS/ REC CALIBRA TION@.IM'a-~Jfl9 ~!1;1}1;:tINPUT 

A1'Y-:r'a-TESTf:i'l:l'li1Cu, A::hl;tLINE 1/1/t\l -'f lC-'J-~* 

9. 

INPUT A1 'Y -::F-tiKtRcfl1c. 51::..., J.-.::hrn-'% l;t,RECORD 

ll\l)~L..,.tl.;/\Jl;l\1/:l~Cfl!C.{&, t-.:J[;(::'-' I.::...,:::)-5· 

U301 IC~'=>fla'c9. 

U301 IC it//il, u -C 1., \~MPX7 1 Jl;5U3051;t FM ,¼ili'a-~i?r 

9 ~~~ IC 5-( ::..., A ::h IC i.ltJ.-. u -C < ~-+t-:1 · + T' 1) y-f,J\-( 

□ ,y t-- rn-'i}1J:c:''a-ll#;-$:u, t-.:Jl;t::· - . I.::...,:::J - -)l°;l)l~IJJfl= 

9 ~ C: c: 'a-lln1t u *9. C: O)MPX71 Jl;5 f;t 1-- 5::...,:) A5 

Q301 c: Q3021JI~ IC :;,t ::...,0)~1.:: ltiJJfi= u *9. Q30lc: Q302 

;1)1:;,t 70)~1;:trn-'% l;t-t'-0) * *MPX 7 1 Jl; 5 'a-:im 1) t.k: It* 

9. Q30Ic:Q3021Jl:;,t::...,fc1J:~O)l;t, NR SYSTEM7..-(,y 

-::F-1JINRX l;tNR + HXf:i'l:l'li lCcn~ c: e', --=>* 1) IC U3011J1I. 

::...,:::J - 5 · c: u-CJ}Jf'J= u -Cl., \~ff,y,.:: ltt9. 

N R SYSTEM 7..1 •y -:r1J1 c:· O)f:i'I: l'li IC en--:> L ti, U3010) t:::..., 

3~'::>~A::hrn-'%~-t'-O)**O)Btili::hcfl,~ = 5@.IM 

IC~'=>fl*9. 

U3010) t:::..., 7 7J''=> l;t, NR SYSTEM7..1 'Y -::F-1J1N RX l;t 

NR + HXf:i'l: lli' IC~~~l;tI. ::...,:::) - t-.:cfl1c.rn-'%1J1ili::h cfl 

*9. NR SYSTEMk-( •y::r1J1OUTf:i'l:l'liO)~l;tJ.-.::h rn-'% 

;IJl-t'-0) * *O)Jf~t ili ::h cfl*9. t:::..., 7 0) ill ::h l;t H X "iif'.51: 

-( :::J 5 1-tf@.IM'a-~-C-51::..., · ::P ::...,7-"~'=>fl*9· (HX 

riJ'.51:-( :::J 51 -tf IC --::> 1., \ -C l;t~3- 14J&'a-~.~~ u -C < 1c.c \., \,) 

Fig3 - 3I7<r~.~~ u-c< ,.::cl.,\_ 

5 1 ::..., · y::...,7'0)J.-.::hflllJICl;tBIAS / REC CALIBRATION 

O)~i?r l.;/\Jl;l\1/:1~@.IM;l)I~ I) *9. 

CALIBRATIONA1 'Y-:r'a-ADJUSTf:i'l:llilCg~c:¥1l',J~ 

tlftit R 301CJ: --:> -C~i?r l.;/\Jl;'a-l\1/:1~9 ~ C: c: 1J1te' *9. 

C:O)c:e'ADJUST LED Dl IC'iti:im1J1imfl-CLEDl;t.~:tTu 

*9. 
51::..., - y ::...,70).'i',jJ IC.,\H1J IC-+t -:C:: A5RT111CJ:~i:Wt 

Mifl@.IM1J1~1t'=>fl -C\.,\*9· 

5-(::..., · y ::...,7'0).'l:',jJ l;t~i?r l.;/\Jl;lll/:l~@.IMIC~'=>fl*9. 

~i?i-rn-'% l;t~-5'---:1t.HUf IC~i?r L; /\Jl;0)~~1J1fr1J:t)fl 

1c.1&, 1,f.i?i-y::...,7@.IMIC~'=>fl*9· 
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122-B 

,----- - 7 
1 INPUT 1 
I 1+4d8m BAU I L ______ J 

LINE 2 

BALAN CE 
AMPL 

L 

LI NE-I 

~ 23 V 

R33 0 

NR 

NR+HX 

R ch 

, -----7 
I INPUT I 
I SELECT I L _____ ....J 

INPUT 
S3- I 

C304 R309 

I
C30 3 

0302 

: I NR SYSTEM] 

5 

6 

3 

2 
MPX 

FILTER 

U305 6 

~ Jl- t:- · i ;,, :::i-:1- U301 

2 

NR 

NR+ HX 

OUTQ 1 
I 

I 
,-- _____________ J 

HX iiJ~ ')':::i"H-+f­

U302 ~ L ______________ __ _________ J 

-3V 

Fig. 3 - 30 5 1 J J.... tJ loJilfr 

BIAS/REC ()RISO 
CALIBRATION 

R30 REC 
LEVEL RT 11 

S5-8 

EQ I 

S7 - 3 

Fig. 3- 31 5 -{ J · :P >"7° @Jilfr 

78 

R315 

4 

R316 

C31 0 
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Fig. 3- 32~~1m uT< t:::.cl\ . 

'5-(::., · y ::f:10) /+'.}J l;t. t-- '5>:.iA?'Qll7c:Qll8 --Ct,ft1,lt c 

fl T L\~ ji/( i?fy >:1 1.::dl.G tl. accr . 

U. A" Y >:1--C l;t.. 'r - --.:1,:t l'lt c: 'r---.:1.fUJlO)*Jl. -&i-nt!" 1.:: J:: 

~ ii i'Hm 11n:H1 n1 'i-~ 0 .n *er. 
.:::. O)t/{-.YrM\ tltt'i'tt l;t., Qll 70).I..:: ") ?' 1.:: tt*1cc tl. 1-:. LC Jtffi 

!n!Jtl't c: , C Rlll_]itt't l f'F G fl acer. ;f:1t.ii£ --C 11fjj}t:al 1.Jl.t\"i /Jll g ~ c: 

u-.rr y ::.,-.:t ti', :tJ O)ffi ~;.; n1.ke' < 1J: 1J acer . .:::. 0) t:.&') ~li! 0 .n 

1:. "lttit,;(11,: l±~f"f ;.}J I.:: f!Jftlg ~J:: -S • U, if y::., --.:1 1.:: l;t.N PN~! 

t-- '5 ::.,:.i.A?' (Qll7) c:PNP~t--'5::.,:)7-,5' (Q ll8 ) 0) 

*Jl-A-nt!"l!'J~n1m L \ 0 .n -c ..., \acer . 

1.t!:titR1761;t.Ji/<i?f/\. ,y 1--·~;t"11i:im~!ltJJ9~ ~1.::, iHi -P >:1 

O)ffi:fJ-,::.,c - ~::.,:,._ (J!l:W/\. ~ t--~G~t:.•~O)~~~ 

-, ::.,c-5'·::.,:,._J ~ ut~Ela"Jttif,J-.c.n-cL\accr. 

Ll04 c: Cl440) ;\E~1J JtffiiuJ~ l;t. , ::!tffil.';-Ji&:tt lOOkHzO)J\-( y 

7-. · 1-- 7 'Y 7 "--CcJ- . .!tffiJJ!i&:tt--C::!"'ffi [nji#'tO)-( ::., c - :9· ::., 

m,rn;"5 - -----...---1 ~M,-H 

(
Wlii 1,-...._Ji.. ) 

~ !l@llle J: ~ 

-3V 

CONTROLLED 

122-B 

:,._ 1;r.~~li!.k1.::1J: 1J. 1'i-, -P 7-.<ttimn1H:1;," y ::.,7·"'-imJ-. u-c 

-P ::.,-.:t~ fil!fll c t!" t:. 1J, v;'5-~~.ac t!" t:. 'Jcr~.:::. c: ~~JJe" 

a':9 . Hi.1'.'1.''t ',;;- !;t.ii/<{'iY::., 7 ·1.J,G ti', tJ ctl.J'i-:( Y 7-. · t-- '5 

'Y --.:1~ i.!!! J 1-:. f&. J'i-( y 7-. <ll:iml.:: m:-'f..::c .n T ii/i. /'!," /\. 'Y t--~ 

~,JJu acCJ. 

; 'i 1 -P 7-, •,t:ifitl;t. J'i-, -P 7-. #ffir.:r. U 1031.J' G i-!U~ c ti: acer . 

BIAS/ REC CALIBRATION 7-.-1' ,y --r S 7- 21.J1PRESET1.iL 

iM 1.:: iY5 ~ c: e' l;t., BIAS 7-.-1' •y --r S6-20)f ;z: ill, 7 a': I) 'r - 7 · 

O) .fMJil.:: iit J T Rl3, Rl4 X l;t.R15·--r~~c tl. 1:.J'i-( -P :,._·11,: 

ifitn' iJ: A' "'- •y 1--· 1.:: i-.!U~c .n acer . s1- 2n1AoJuSTi::Z:lll' 1.:: iY5 

~ t)}; fl-l;t., 4>: T' •y :t-O)nrimi 1.J'G 't~:5c: t.tl:tA: R 35~ acn u T 

J'i-1' -P 7-.~rJliJt1tg ~.:::. c: 1.J1--Ce' acer . 

J'i-( y 7-.# ffim.::t!U~ ctl.~ -:t;:im.11tl± l;t. t--Jvt:· - HXl<1.lftt'tl .:: 

J:: J -c :::i::., t-- □ -Jvc .n t:. -ttlt--CCJ. .:::. O),ttJ±:~:t1JiJflg ~ 

jo_JJl;I} I.:: 7 l \ T l;t.iXO) ~3 - 14.r(i I.::~/\ G-h T l \ a':CJ . 

Rl77 
BIAS / REC 

CALIBRATION 

ADJUST R35 

PRESET () BIAS 

S6-2 

BI AS I 
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i:I:. t--: JI,; t:~- HX/\. ''I t--: Jl,;-L.,. · I-? AT::..,:., 3::.., · ;:.; AT 

L(J:l T t--: JI,; t:::-HX:., AT L c: lliJ1-,3,) l;t:, :,js:7',y :t-O)D 

.;¼[fil~ IC ~ lt":>tl --C \YC , iXO):l:f'f'O)~~ ltiJJf'l= L, 

3'9. 

NR SYSTEMA--( ''I -'r: NR + HX 

SPEEDA--( ,y-'J'- : STANDARD 

BIASA--( ,y -'J'-: Co(Cr02)Xl;t:NORMAL 

EQA-1' ''1 -'r: Co(Cr02)Xl;t:NORMAL 

T''l+ O)'E-t--:: REC/ PLAY'E - t--: 

- m:a{)l.::: T--:;i l;t:Fig3-331.::: ~9 d: -'J 1&: J'i-1' y AMtt:a-Mc 

-:> Tl 'a::9. f91JA l;fD.ffi°%3 15HzO) J'i-1'7 Xil:imc:DW 

/:1',;/J L,,"JL;c:O)IMJ{#;O)J'i-1' Y AMtt:a- ~0C:, J'i--{ y A~ 

im1J'*E < 1&:0 ICfiE -:> TDW/:1:\::/J L,,"Jl,d;t:itt* L,, j½i\lim 
13[/'i-1'-YA~mt: (t::: --? . J'i--(J"Afii) O)c:Ej½*l.:::1&:IJ 

a::9. J'i-1' y A~im'a-~ IC*E < 90c:DW/:l:\::/J L;"JL;l;t: 

i.k~ ICffi:TVCl'PEa::9. - 1iJ'i--{ YA~im'a-$< u--Cl'P 

< C: .ith. l;t: :'./->1&: < 1&: IJ 3'9. 

1'i--r -YA ~im1.::: d: 0/:1:\::/J 1..;";1.;~1t.1;t:, Ja1i1Ux:1J1ffi:l'c: E 

l;t:.l:t,5la{)~-f>1J'1&::1:J--:;i'a-t# -:> Tl 'a::91JI, i\li \, ,Ja!iBttt IC 

1&:0~~{t.l;t:~,itt1C1&: I) 3'9. a:: ~JaliBtfi1J1i\li < 1&:0 l;f c:· 

t::: --? · J'i--(J"A~O)/:l:\::/JL;"Jvl;t:ffi:Tu a::9 . 

Z:.O)d:-'J 1&:J'i--( Y AMtt:a-Mc--=> T--:;f l.:::M L,, J'i--( YA~ 

im'a-l' < ":>IC~~901J''a-rn:~90.3:.1&:~~ l;:: l;t:mOC, .it 

h-& U:JaliBtttMtt1J1cn 1J a::9. 

;mm-1;t:1'i1 -y A l;t: ,.kO)d:-'J 1.::: ~~cn Tl'a::9. -=> a:: 1J ­

m:a{)1&:DWctl0W•ffi°%1&:c:"O)JaJ•ttd~:a-~0c:, ~ 

A, c:·1Jl<p, ffi:d~1J''°:>d IJ ft -:> Tit:, IJ, i\lj t!!l! IC 1&:0 l;J c:" t 
O)d~0)~~0~~~-itt~~:'.l->ua::9. Z:.O)~~~*~' 

i:pffi:~O)mocc:.mh-:a-~ttu--ci\li~O)/al•ttMtt:a-cn0~ 

ra'.ffitt l.::: u--C, -f>-f,ffi:t..Jtd: I) IC J'i--( y A'a-rn:~ u--Cl\a:: L, 

Tc.. 
u n' u q,m;~-e,,•mgr 1'i--r y Al;t:i!li t..it Ja1iBtttO)-e,,•mgr1'i 

--( Y A1J' '°:> ~tl l;:1:1J'1&: IJ j~\, \J'i --( Y A fii IC 1&: 1) 3'9. fiE -:> 

Ti\lit!!l!O)D•Mflt:il:'a-Jlo"/V; IC*E < 9 0~'~ 1.:::1&: 1) a::9 . 

(Fig. 3- 33 c: Fig. 3- 34IC315Hz0) t:: --? · J'i-1' y A~ IC~ 

lt 0 1OkHzO)D•Mfltit1J1~ctl Tl'a::9.) DWMil:it1J1 

*E\,\C:\,\-')Z:.c:l;t:, ··[.;"'Jl,;'a-..tlf~IJ, -~d~O) 

$l'ffi°%:a-D W u~~90•~~-~ffi°%--CT--:;i~~ffi 

uA < , .ith-~itt*90c:OO~~Jal-ttMtt~■ < t&:0~ 

~ c: 1&: IJ a::9 (Fig.3 - 35L a::~1'i--r -Y A'a-i~ < 9 0 c: ••m 

W- 1Jl1Jt1JI I) a::91J''°:>, -~l l;t:il1llittf1=ffl1J11tt* u 3'9. M 

IC ;:_ O)J)l'.;S!l_ l;f:ffi° % L;"Jl,;1J1i\li \, ,~JJfff IC 1&: IJ a::9 . fiE -:> T 

il1llitt f1=ffl IC d:-:> T ~DW L; "JL;1J11.l:i l ' l;f c:·j\'./jt..J(O)Jal iBtttM 

ttl;t:~{t. L, a::9 . 

J:J..t.O) ;:_ c: 1J, "=> i\lit..JtO)/aliBtttMtt, Mt.:: illi u "JVi:'i\li t..Jtfg 

%O) ~l;t:Mtt:a-&~90~1.:::1t.f5la{)i~l 'l'i-1' -y A1J1~,~::,­

"iiJ"j;:--Ccn0 ;:_ C: 1Jl~j I) 3'9. 

" If 

~1 I 
,. 

l 

If 

I .. 

10 kHz cn 1ta-M111 ■ 

315 Hz Q> if.h 

1 ' 17'A t ;.t 1-. 
{l'-f 7;t ,l v) 

Fig. 3- 33 T- -:;IO)J'i-1' -Y AMtt ( 1) 

315 Hz 10 kHz 

/11;!11 
«•· - ------• •· 

Fig. 3- 34 DWMitMtt ( 1 ) 

+5 dB 

0 dB 

-10 dB 

-20 dB 

315 Hz 

/11& 11 

''17A Ill~ 
, ,-,,-_,_ : U'if L-....;:JL-

10 kHz 

.. ,. - -----~•·· 

Fig. 3- 35 DW/aliBtttMtt ( 1) 
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•~~~•••tt.•~•v~fu~•~ffi~An~~•tt 

:a--&~T Q.a\} I<'.:, 1--" JI.I c-HX y AT b. l;t, aifcr QA n ffi 
~~ v~Jvc: -t-~•.t!&nlt5t~:f.i l;:r.iS L; -c, 'ii'; 1;::m,~fii c:: 1J: 

~J::-".> 1;::1'i1 -P :J..c::itif-1' :::i s1-lf:a--131JJa~ ,;::~ftc1± * 

er. 

1) .,,-f 7~ 

a. A nIB~1:J':iX "P . ffi;.t.i&nlt5ttnlt IJ :it --:i L \,\QC: Ef:> , 

AnIB~1tf.Fc:: UL~ffi~ v~Ji.J1J1ffi;L 'C:: E l;ti~L ,nq. 

.il::;jj,;~~)'i--( y :J..1.Jl.!fAi:,tl*ct"·· ··· ·Fig. 3- 36~® ­

-=~.t£fd.iE*~lm'.iEJ'i--( -P :J..J:: 1J 'l:n c:: ffi;.t.i& ~ 1J ~i~ 

L'l'i--( -P :J.. I<'.: ~'.iE L, T, ffi;.t.i&Mtt:a--& ~T Q ,= c:1.J1t 

E *ct". 

b. AnIB~7J'• v~Jv~-.t!&IB~'a-°~lv ""(\,\QC: E l;t, 

J'i--( y :J.. l;t -t-~~i&:ttnlt5tc: V ~Jvl<'.:!iLS u·-c~~ I<'.: i~ 

< 1J: 1J . • .tJ&~E)J[:a--J:-1t-c1±*cr······ Fig. 3- 36~®-

1'i1 -P :J..'a--i~< T Q ,= c:: l<'.:J:: --:i Tffi; .t.i&nlt5t~IB~~if 

b1.J1 .t\'ll:IJ □T ~ nJl'i~tt1.J1in IJ *ct"1.JI, L ~ffib l;tlll/.JEJ: 

~<~M~~1J:~*1±!v. -t-~~W~.ffibnlt5t~IB 

~~:i:nlt5tt<nQ. V~)v~-.t!&IB~l<'.:7 X+ J:fc 

tt T Li*-".> 7.J''=>L<f . 

2) iUf-1'::17-f-tf 

1--" Jvt:· - Hx YATb. t l;tJ:ic.~J'i--( y :J..~ftc:: flil~l<'.:iil<i?i 

--( ::J 5-1' -lf'l:,~ftci±T L '*<f. ,= tl l;tJ 'i--( Y :J..:fil'a--~ft 

c-e-~-= c:: 1;::f!' --:i -c. *¥1;::• .t.i&~T--:J'EJJ[1.J1~ft crQ~ 

t;l)tcr. 

a. An ffi~~:E nlt5t1.J1,:p . ffi;.t.i&~i&:tttnlt IJ :it --:i L \, \ L 

J'i--( y :J..1.JIF ig. 3- 36~@1;:: ~'.iEctl TL'Q~, • .ti& I<'.: 

~It ~T--:J'EJJ[ l;tffi;L ,~tiil<i?i-WlflMtt l;tFig. 3- 37 

~@1J--:1~J::-".> l<'.:1J: IJ *<f. @1:J---:ft l;t • .t.;&~7· 

-:J.. t--:fil;t.1fc:'ii';l<'.:*EL'~LT1.J1 , AnIB~~- .t,& nlt 

5t~ v ~Jv1.J1fttL ,~ tcr1.J''=>iti?i-~1;::ffi_t-, i:.,!lic 1;t <'n 1J 

*1±/v. 

b . • v ~J1.1~ •.t.i&IB~1.J1An cttQ c:: 1'i1 -P :J.. l;ti~ < 1J: 

IJ *T· ·····Fig. 3- 36~®- J'i--( y :J..1.Jli~< 1J;Qc:: • .t.i& 

~T- 7E)J[~J:~~~taifMm•~.P1J:<T~b. 

-t-~1J-71;tFig. 3- 37~@~.J:-".) I<'.: 1J: IJ *ct". 

jJi?i- Wlfl:fi°J* IJ 7 - :J.. t-- •1.J1.P1J:< T J:: L'C:: \,\ 7 ,= 

c:: l;t, • .t.i&IB~~T-7~fa v~Ji.Jl<'.:MTQ,'jtm (/\. 

"} i-: • Jv-b. ) 1.J'tk*<f~c::L'-".>-=c::tcr. <-=n1J, 
t--'Ji.Jc - HX /\.,y 1--"Jv-b. . .I~ ATJY:3 J. YAT 

1.:,.~:g%;~m*--rcr. > -=~*-a*•.tJ&~~i!!i:ttMtt 1;t* 

Gl<'.:&~ctl *ct" ······Fig. 3- 38. *~llil~ l<'.: • .t.i& ~ffi. 

htiM.P L, *ct". 

.. 

I 
" 

+< 

.. 

122-B 

~---@ 71t1l"'"17>-Ut 

r- - - - (tit * O"J;.tlHf.JIIJ:Jt.1-: -(7 ~-. ,i!t) 

@ tltJU ~ .i v U.LlJn\"'•'17 >-

, <f7 >-'.if t ll "' 
ilffllliiJ I 

, <f 7 >-'.iit <: ff i 
~lt'.i1t 

F ig. 3- 36 T-7~/'i--( -P :J..t;'ftt ( 2) 

F ig. 3-37 jJif W!ftt1M1: ( 2 ) 

li'½Cll.ibl:il-h' 
<l> ·l~lt"' I: ~ 

1jt,. .....:.J1,U) ~t!f!~IJ: 

.ibl:il- Cll I: ~ 

+ 5 dB 

, <f 7>- . oJ'.i 
1\'7.I- ?- · Hfi V"JL, 

0 dB 

-10 dB 

-20 dB 

f!\. l' ------- . ,, 

Fig. 3- 38 iil< if~i1.UxMtt ( 2) 
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3-14-3 @:I m 

Fig. 3- 39'a"~/l~ u T < fc.c \, ' · 

i!Hf J'H -Y .7-.c iti?f~f11:!i't't'E'a" J...:h{§-'%0).7..""-? 1--- 5 L. IC 

-€i-bi:±"T~ftci:±"0@JRIC: 13::::J ::.,, 1--- O - Jv{§-'%@JR, PJ~ 

J'i---( y .7..@JRZHf PJ~-1' :::i 5-1'-tf[ii]RO) .=c ~~Z)'in I) 3'9. 

1 ) ::i;,, I- a -Jvfi~l§lm 

iti?iJ\-1' Y .7-.c:iti?f~fltt'H'El;t, J...:h{§-'%1C:15-3'tl0ii\';t.el( 

Tv<.5tc -f:O) [.,;""JI.; ICM MS u T~ftc-t±-tJ: < T l;t;'J: I) 3'i:±° A.., 

1J1 , -f:O)~ IC l;t 3'9th G 'a":::J ::.,, 1--- D - JI.J9 0{§'%'a"{'1=0 

£•~1J1cn 1) 3'9. -f: uT-f:O):::J::.,, 1--- □ -Jl.;{§-\}'a"{'/=0~IC 

l;t, A :h {g-'% IC S 3' tl T \,' 0 ii\';t.el(1vt 5t c -f:O) i.,, ""Jv'a"~ Lt· 
iftl):if:90•.f'.'.•~1Jlcn I) 3'9. 

C: L. ;z, --r, t< JI.; t:: - B ?' -{ -:1 ( 4': -5" ''J -+- 0) r JI.; c· - N R y 7.. 

7'Lt;C:.0)'.5'-1' -:1l O)-:f□ t? •'J+tt 1;t. J-{J:.- 1J '.5'-~:,,3::.,, 

· ':/ 7..7'-L..~:::i::,,. i--- □ -Jv90rn'%c: u -c. ,___. Jv c· - Hx ':/ 7. 

7'- L.. t·.f'.'.•~c: uT\,'0t10)c: ~< fl,J l.J·;,;5_;1-- - '.5' le~< :::i 

J 1--- D - Jl.;{g-'%1)1!!)\;IC:~/flc tl T\, '3'9. -f:O)fe\~ l;t r JI.; 
t=" - NR IC U301 (U401) O)c::.,,141J,Gl1Z 1Jtt',ctl/\•'J7 

r · y ::.,,-:fU303 - a& UU303 - blc: 'J--A 0113'9. 

a . U303- ac:U303- bl;:t:Lchc:RchO)r-·Jvc·- · -:1 □ i:?•'J+t 

IC:1ll1L 'f-~'a"4A0 C:. c: 1J: < A :h{i§~ O)*e' \, ,Ji'a"~ 

t~·ili:1Ju*9. 

b. J\•'J7rl'J'.O),'i',jJ l;t, ii\'jfi)f#J ::.,,-{ ::.,,1\ - ':r-, >? · 

-Y ::,,.-:fU303- c 0) c ::.,, 121c:4A '=>113'9. c:. 0) y > -:i l;t 

.k•M1~ IC ~; -:i Tiff:irrE A 11 ./t':1J1 I·.¥!-9 0 c: -f:O) 1·{fif.W', 

7) ~ ff tJ .1:. ff. u 3'9. U303 - c 0) c::,,. 131C: l;t ' l"-1,';J-;i{lU:1[ 

R36 X l;t R37 t.tflil~c n,.:.,,'i:irrU\-{ y X,"I;:/ 1:7)' 'J-A '°:, 

113'9. 

C:. 0) 11tl± l;t, iti?f A :h 15 °5"0) ,\1/j!.el(fv<. 5t IC ct -:i Titf'f J \ 

-{ Y 7..1J1il:x1,' u lfci6')0.#., --::l 3' IJ :::J J 1--- 0 - Jl.;71!:[EO) 

.7-. i,.; ':/ :,t;Jt,, Hri 'a"*:5:: u 3'9. c:. 0) .7.. 1.,, ':/ :,t; Jv Hri l;t 

':r - -:1i'.Uli1C:ct -:i T~1J: IJ 3'90)cR36cl;tNORMAL, 

· R37cl;i:Co(Cr02) ~':r - 7 "0).1P-JJl!''a"'fT\, '3'9. 

c. DCY J7U303- cO)ili:fJ 13:i:? l,;j '.5'[ti.lRIC:.it.Gh3'9. 

t? L,, j '.51 JiilRcl;t, 1---·Jv c· - HX ':/ .7..-':r b 1J1(HJJ9 0~ 

1-'f 'a"{'I= I) 3'9. --::l 3' IJ , U303- c 0) /±', :h l;t/j.:O)~f'fO)* 

1.:JtuJ~J\-{ y .7-.@JR& UPJ~-1' :::i 5-1'-tfl!ilRlc:.it.G 

113'9. 

NR SYSTEM.7..1 •'J-'r: NR + HX 

SPEED.?-,1 •'J f- : STANDARD 

BIAS .7..1•'J-'r: Co(Cr02)Xl;tNORMAL 

2) iiJ~ ✓ --1' 7 A l§lm 
Jiijj£0)i:? i.,,-? '.5' lfilRO) ili :IJ l;:t:R326'a":im u TU303 - d 0) c::.,, 

2 IC:4AG1l3'9. 

a. U303 - dl;:t:Vcc/ 2'a"~1il:/±c:90f1)fl'l, 1 0)-{ ::.,,J\ - ':r 

1::.-,~--p::.,,7""(9_ iff:~J...:n•l±~...t.~9~c:Y::.,, 

-:fO)iltirrEili:h. /± l;i:T1JII), J...:h1J1T1J1tllcl:ili7J 13:J:. 

I) 3'9. 

U303 - d0) ili :h l;t, J\---( -Y .7..~ra~Ul030)1il:i/Jl\f=!U~[ii]R 

IC if!:yrJ IC: !ifiJ... ch T\, '0 1--- 5::.,, :J .7..'.5'Q3030)"" - .7.. "11!: 

f:il:'a":::J::.,, 1--- □ -JI.; u 3'9. 

b . iti?f{g -'% 1C:15"3'1l0ii\';t.el(1v<.5t0) L,,""Jt,,1)1ii\'j\,\C: e', U 

303- dO) c ::.,,21c:4A Gtl0 :::i::.,, 1--- o -Jv{§-'%@JR1J''=> 

0) iltirrE11!:I± l;tl:.~ u , -f:O) 1.:. 6') U303 - d0) c::.,, l 1J' 00) 

iltirrt,':l'.:h./±l;tffi;Tu3'9. U303 - dO)c ::.,, 1 O).f:il:1J1 

T1J10 c: Q3030)""- .7..1'1l:f:il:t1 T1J1 IJ, Q3030)"" - .7... 

irrt l;i:i,lix1,' u 3'9. C:.O)*~:lJ!:Q3030):::J l,;j ?' .irrt1Jli,lix I) 

(:::J L,,j ?'.I..:::''.)?' ra'lc0)•/±~/i<T1J1 .lt1J□ u), }\--{ y 

.7..~raiw103A.O)f!U~1itl±l;tffi;T u 3'9. 

u10JA.O)f!u~•1±n11aTsi-0c:, ~mi~ili:h 1;:t:T1J11J 

3'9. --::l3' 1JJ\-1'-Y.7..l;ti~ <1J: 1)3'9. 

J\-{y.7..0)~,1'fric:D.!l:.fri (~*fri) l;t, t.fH1tR328c: 

R329t*:5::ch*9. 

3 ) iiJ~ -1' ::i 7 -1' --lj'l§lm 

:::i::.,, 1--- o -Jt,,{g-'%@.] RI±', :1J l;t, iiT~J\-{ y .7..[ii]RA.4A G 

tl0c:fl,J*~PJ~1:::J 51-tf@JRA.t14AGtl*9. 

a. nf~-1':::J 5-1' -tf@lRl;t, -f:O)l!s*c:1J:0~ttl;t □- · 
;,;7.. · 7-{Jv?'c9. - ;,fO),iJ~f~.tt.:::i::.,,'.5'· -??'J.7-.· 

y ::.,,-:fU302'a"~/fl uT ,t.lH1i:R335'a":im0.irrEO)ilt*-I,!~ 

tt tcn0c:C:.00)iif~::t:J •'.J 1---71"7*:5::lx (Tc) ~:/';¥1.:. 

i:±"T\,'3'9. 
b. iti?f{g~ IC:15" 3'1l0ii\';t.el(1v<.5t0) L,,""Jt,,1Jlii\'j\,,c:e', :::i 

::.,, 1--- D - JI.J{g-'%fiilRO),'f', :h O)iff:irrE.1±1;:t:l:.~ u 3'9. 

C:. 0) [f[irrt./±.1J1J:.~ 9 ◊ C: R335'a"@◊-irrt1J1 .lt1J□ u 3' 

9. C:.0)1.:.6'},iJ~::t:J ''J 1---71"7*:5::lxTcl;t*e' < ;'J:IJ, 

'.51 - ::.,, · 7t - J\J\'ilj&tl(l;tT1JIIJ 3'9. 

c . iiJ~-{ :::J 5-{ -tf@]flttO)l!s* C: 1J:0!J:.7fJ:1JI O - · /\.7,. · 

7-{ Jl.;'.5'°"(97)''=>, '.51 - ::.,, · 7t - J\/i'fliBttt1J1-"F1J10c: 

1., \-") ~l;ti'i/jt.el(O)i_l;i'R'1J1 .ke' < 1J: 0 c: \, \-") c:. c: l9. c:. 
0) 1.:.6') nf~-{ :::i 5-1' -tf"1JM'f 'a" :iif!.ifil9 0itfr{g-'% l;:t:Fig . 

3- 370)@::t:J--:11J'G®::t:J--:10)ct -'S IC ~ft u 3'9. 
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122-B 

J:.im 

') 'E - t-¥t~ 1:,, ? "J 1- 7 ' ·'J 1- ¥t& ( DBX) 

') - JI, . t: - :7 

84 

L,,1, - · ;;;z 1 ''J :rtl!ifR 

') - JI, . t - :7 

-'f-~I) 'Jv/ -{ t-' 

"'-''JI-' · "'- - ,Z. 
'J v / 1 I-' 

l::
0

/T · □ - 7 · 
·; v/ 1 I-' 
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1J 1! ':I I- • I- JI,, 7 ;t - 7 

'7? • 7'7·:17Jt-7 

., , ✓ I-' • ., , A • 7 -1 JI,, 7 

0 1' h * ;' 7 

7 ':I T * 7 .. ?,Ir ~ tt 
.,.._ ·:1 r . -< v --tt 

.,, JI,, 7 . -< v --tt 

1) 

JI,, 

T A I- T 7 

TEAC MTT- I I I 

TEAC MTT- 150 

TEAC MTT-356 

TEAC MTT-551 

TEAC MTT-5061 

TEAC MTT-5072 

0- 1 kg 

0- l00g-cm, 0-160g-cm 

§ ~ 'ili:i&:~MK- 668B .X l;::tftl ~ 6r:r 

t: i- l,; •:; r- J\•y ::/J - t--:~204C X l;::tl,',J~ ,',b 

L,:,, ~ : 0- 1 MHz, ~OC: 0 . lV RMS, 

-,:,,t: -:f>A : lM Q n.t, 25pFJ.-:.J. r 

- ~ ( 1 kHz) 

- ~1i(400Hz, lkHz) 

- ~1i 

8Q, lW 

TEAC E - 3 

TEAC E - 2A X !;:tr.,] ~,~ 

TEAC -'.J 1) --=. :.,,:f+ •:; t--: 

TEAC ::;t-, Ji.;+ •:; t--: 

Clr'J · 75•:;-9 / T-77-.. c - Hfl, 3000Hz, - l0dB 

t--:"Jl;c - ·l,; /\: Jl;· +i7 I) -:;- [,; -::,; =3:,, (B -9--( -,j) , 400Hz, 200nWb/ m 

"-'Y t--:" ?'::.i77-.., mli1.UX~#t1(3180µs+70µs), EQ Co(CrO2) 

75:.,,-'.JT - 7, BIAS / EQ NORMAL 

75 :,,-'.JT-7, BIAS / EQ Co(CrO2) 

75:.,,-'.JT-7 , BIAS / EQ METAL 

122-B 
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122-B 

1) "' "J i-.:· /\- :;z__~'.l(fc[J}j1,,11 z:: -t -tfill L, 1.:.c: e' •"' ':Ii-.:­

/\ - 7-.0)7-. 1--- •:,1 J \ c: . J-.1J ::.,-i-,-::., 0) 7-. 1--- ''..1 1'\ c:O)f /il 

IZ:: :;,._+ Iii] h'TcJ:. l ' .:::. c: {Hm,:.;l. L, T < 1.:. c l ' . 

86 

Fig.6 1 "'''.I 1---· · /\ - :;z__f,):il,' 

;,/7):,,-'('-:,,. 

;;,._~ "'JI' 

2 ) :;,._ c\-- /Ii] h' or, -o .lb!; {1" /j: , "' ''.I i-.: · /\ - :;,._ · ' J l.,, J 1 i.; 0) 

f:[ iri ~ 1iiJ 1J' L, T ,tl,\j"~ L, ifg_ 

"'-"'/ t-'. ----.:. -;:z 
'J v / 1 t-' 

6 -2 71 7 □ • A 1 ·:;-r ( A ) 
Assy A .:\=-ra':I~~ 

1 ) H< ff JI I :t.J t •:,1 1--- · 7'" - 7 {!- t •:1 1--- L, ac cf . 

2) 7 1-'70 · 7-. 1 •'.)+ Assy lfxH+ ::.;' ~r:D -o <Y.l ac <t. 

3) ?-'J-JCI - -'7'.,\::_,),\',\~t - 7 7'" 1' · l.,, J'i - lZ::"1'1--Ct.:.c:e' . 

r-7+I - -? c: , 7 1 -7 0 · 7-. -i' •'.J+Jfx1-Hrx0) :7.. !--- •'.J 

/ \ if/l e 0) 7-. + /HJtJ10. 1 - 0. 3mm IZ:: TJ: -oJ:-') IZ:: 7 1 -'7 0 · 

:;,._ 1 ") + Assy f ,,: ;1,' {!-,jJ~Jt~ L, T , 1'- ::.;' 'a-tff;<Y) # g. 

E 
E 

('"') 

.,,o 

.! I 
-11- -
r<a 

t-7 7'-1' - vi,- ::z1 ·, +Hx1itlii: 
;:l. ~ ·;, I\ 

Fig.6 3 71'-'70 · 7-.1 •'.,J+ (A)Assy7-.+/}iJ,~~ 

6 -3 71 7 □ • A 1 ·;., -r ( B) 
Assy A .:\=-ra':I~~ 

1 ) 1Ji:? ·'.) 1--- · ~JL;-?"~r.tJl>t.:.tkii!HZ:: L,ac<J· . 

2) 7 1'-'70 · A_1 ''.) -rAssy !fX. 1·f+ Y ~tt>-o<Y.lacCJ. 

3) P-'7 -rI. - -5'~ I.Y I-'71--- · l.,,i'i - 0):;,._!--- ,'.)I \. /Z:: '",T 

1.:.c: e', ? -7 -F I - ?'c:71' -'7 0 · 7-.1•'.)+{-:f.fs: c: O) 

A + /li]tJ1/f.'.J 1 mm IZ:: TJ:-oJ: -') IZ:: 7 1 -'7 O · :;z._1 ''.) + Assy 

f:[ jli~.~tr L, T . + y' ~j'ff;&') j::g _ 

VI\-

;;,._ -. . ~-=-: ----*~-
0

-II i !~ 
Fig. 6 4 71 -:7 0 · 7-.1•'.)+(B)Assy7-.+ /BJ,i1/;J~~ 
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6-4 .:f-~7A9:,, • Y~7 t- • A7A t­
SA1~ 

;,_ "5;,, t-
0 .0 5 mm - 0 . 15 mm 

7 71 ;t;--(-JL, 

6-5 T ~ 7 7 ·:1 7° • t- Jl-- 7 
T-{ -'rp,y7· · r-JL,:'.Jl;t -5"-70)kfr a-~~ctt, "fF-1::.. 

-r-7' ·Ac-rO)~na-P~<cr0~t••~~1Jt-­

tcr. 
1) i!ll ;li';O):tJ t 'Y r- -5"--JO)f-\: I) I;:, :tJ t 'Y r- · r- Jl.,:J _j. 

- -':I (0-l00g-cm) a-~t~u°fF-9. 

2 > nt ,y r- • r-Jv :'.7 :}- - -':10)-r-7·a- -=t 'v-r- - =c - rt 

:.t:Gtt, :tJt ,yr- · t--Jt.,:'.7 ;}- - -';/O) f1ta-lfch-"fF.cf. tiJ 

,1~f1D. l;t45 - 65g-cm ( ~~fili) O)f'/ilitl 'a-d~ u "fF.cf . 

3) uum:if-fiii1.J'"=>7i-t1T(\0 t)J f,-- 1;t, 1J - Jv· -r--:1 Jv 

AssyO) y-{ r5. 7'- 1) -0),:i:: h°lffiO)-i,:[fJ:ia-:'.7 1) -= 

J:'.l"ffiit:'.l 1) -=J :'.l
0 u"fF.cf. T uTcG I;: 1) - )1., · 

-r-7' JI., Assy a-!,h1J'tt01'i- 'VO) i!Je' a-~U!.?. u T < 1c. 

c\,\ _ 

4 > -t-ntu~if>. :tir,1~f1D.1.J'"=> 7i-tlT \,\0t1;1}1;t, 'J - Jl.,· 

-r-7Jl.,Assy a-x~ uT< T.:.c\,\, 

6-6 F.F• t- Jl--7, REW• t- Jl--7 

1 ) i.tf!;li';O):tJt ,y r- -5"-7'0)f-\:1) 1;::tJt,y r- · r-JL,:'.7 _j. ­

-';l (O- 16Og-cm) a-~U~ u a':cf. 

2) F · F'E - r "fF-1::.. l;t REW 'E-rl;:l,T , :tJt ,y r- · r­

JL,:'.7 :)---5'0)/lila-l'lth-"fF.cf . ffl.u, -5"-7'1.J1J\,\T\,\ 

0:tJt,y r- · r-JL,:'.7 ;}---':lt l;t, -r-70)~~ ') 0)~* 

~1;: uT=c - ra-i!J1.J'tt*cr . cr~n-ts-r -7·:.t~rO) 

tlU10)1.J', ':)~\,\~/i.l\tiffl]~ U°fF.9. 

:tlr~ flii.l;tF·Ft90 - 160g-cm, REW t 90 - 160g-c m 

O)i'/il!ll a-~ u if;:g. 

3 > u u:tlr~fil1.J' s nn -c \, \ 0ti1} 1;t, 'J - JI., - -r-7·J1., 

AssyO)y-{ r 5·7'- 1) -0)iEfTmi O)~jjja-, :'.7 1) ­

=J:'.l'ffiit:'.l 1J-= >?u"fF-cf. -t- uTcG1;: 'J - Jt., ­

-r-7' JI., As sy a-fth1.J't!-0J'i-'VO)ne'a-fUr. u T < T.:. 
c\,\_ 

122-B 

-=.i"-1:JJ' ,y-.J"· r-JL,:'.J[P)f;f{, -r-7':ilfra-~~ctt, "fF. 

1::..-r--=t·Ac-rO)~na-P~<cr0~t••~~.,J 

r-tcf . 
1 ) r-JL, :'.J .ff'a-t ,y r-cf01::..(l:f)l;::tJt ,y r-~Assya-.!IX7i-u 

°fF-9 . 
2) T'Y=l='a-7 'v1 ·'E-rl;:l,T, Fig. 6- 6 0)J:-') l;:t-­

JL,:'.7.fPa-c>:r • □ -50)::-;;-,7 r-0):ili < 1;:t,y t-- u 

°fF-9 . 

i:tl .:.O)c::e' r-Jv:'.7ff'O):Jc1.J1c>:r - □ -s 1;:~G~l\J: 

-"J 1;: uT< Tc.cl\. 

3) -t-O)r-J L, :'.Jf·Fa-*~n0)1JfaJ/'\j..'V~-'J i}J1.J'uT, =I=;-, 

7A-':IJ · ::-;;-,7 r-c::cJT· □ -5a-%~ 1;:.L,"fF_ 

9. 

4 > :JIHfj..'ucfJcJT • □ -sa-,l,'!u"fF.ct . -t-u-ct:· J 

T · □ -5 1.J1 =1=-t>7A-':l J·::,;;-,7 1--1;:~ I) CJ7·D 

-51.J1inl I ) l;t L_j(\:f)1::._ c::.:. -'St r- Jl.,:J ff'O) ; V7- JL,a-m 

h-°fF-9 . -t-O)tf,'jcO) r-JL,:'.J fil1.J139O - 49Og 350.:.c::a-~i 

~?.?-u"fF-ct . 

5) u u:tl'i,1~fili1.J'G 7i-t1 T l \0 ti1}1;t, C JT · □ -50) 

l±.ifA7 1) J·:7·a-x~cf01.J' , Fig. 6- 6 O)A7 1J J:7. 

O)gfl~a- tllJl fT~~uT< Tc.cl\ . 

Fig.6- 6 
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122-B 

88 

7'-- 7 · 7-. t:: - r O)illlJ :if:L:U ~/}l'.O)MJ l ' 3 kHz{;'; \} O) A , IC.. 

7'- 7. t-- 7'--7TEAC MTT - I I I a'c1C.. l;l:fn]:;t,; ,',,', 'a- fit l 'a'cg. 

1 ) F ig. 6- 8 O)J:: -) IZ.:: OUT P UH/M {IZ.::/\'ili&: flc::tJ 'J::.., :5' - 'a-

HH:-,c u a'c 9 . 

2 ) ·~~O)tt~ t7'- 7. t-- 7'--7'a-~~u T , ™~ ft::tJ 'J 

::.,:5' - 0):p_ ;f;fJ, 3 kHz ± 0 .5 % 1AJIZ.::A ,T l '0 C::. l: 'a- f#i 

3 l t, u . mtii 1z.:: ;,_ , T l ,tJ: 1tn 1;t. 7'--7,t li" rf1i 'a-~ 1J 

-=::.,~· u T , t:: > :f- · □ -5 0)/E'rf , 7'- 1 ~ ? ".J 

7 · t-- Jv ~ O) fo'( 'a--:f- :r. ".J ~ u a'c 9 . 

4) -:f- :r. ''.J ~ O)tt;*, _1_F. ·,','; t~ tl l;:J:, r.fli&: fl(O)::tJ 'J::.., ?' 1k. 

,r~fJ13000Hz ± 5 Hz IZ.:: .A.0J:: -S IZ.::'E - ?'0) 1l(-t/t: 'a-;ti~Pfi l., 

i3C9. 

;:t.) -'j--7 7-. t:: - rO) t ''.J T -1' > '.1 l;l: , ff.'.J3Q.j".J,·7 u 1 l T 

- 7 ",l hc i±TfJ'G~J~ L, T< 1c.cl' . 

----HIGH 

STANDARD 

Fig.6- 7 -'j--77-. t::" - H I~ ~ 

6 -9 7 ? • 7 7 •;; ~ 

'7 'J . 7 '5 ''.J :5' 0) illlJ'.if: 1;t. ikO) !~tf!-i'a- Jllrn!f- u T < 1c. cl, . 

-t- u T :PVi: iE, f fdfN'1-: i:tO) 1., ,g' tlfJ' 'a- tR:~, tR~ 0 tl !C.. 

illlJ '.if:i:tt;n -:, T < tc.c l , . 
1) .J!} '1:i.t: '7'J · 7 7''.J ?' · 7'-7-. t-- 7'--7°MTT - I I l ac 

IC.. l;J:[n] ~•} ,',,', 'a- fY.! -:, T .fl}'!: l., a'c9 . 

jjf,:-l?f.fll'l-: i:t: 3 kHz 'a- 7'5::., ~7'--7°IZ.::j,/(1',- ua':9 . 

-t-L., T * /X u T, i!l<ffu 1C.. fr!Vi.i- 'a-~'tl., ac9 _ 

i:U i tffe.J!}'1, i:t t 0)'7'J · 77''J ?'O) ~fck1i l;J:, · jHf u 

1~'i!~?t'a-~l}[ fJ'7. t-- ''.J 7° , .fl-} 11: 'a- < IJ;J& u, A ~ < fl& 

t1. 0 • ~~1J:~'a-Hh ac9 .• ffu !C.. C ~ l: • .fll~L., 

!C..l:~0)'7'J · 7 5'') :5>0)1,lt7J-O)f:,i:-t11 tJ1=tv ::., tJvu 

1C..C C::. 0'a- Mtac1J:l.,\j: -) IZ.:: u T< IC. Cl ' . 

2 ) il11J :.i: r,;}. 'a- iRII :if: g 0 :l;ll. f~ IZ.:: f.-i± a': g . 

'J = -P ac 1C.. l;t~f-!~MJ ,E u1sJ 'a-i@U ac9. 

3 ) il!IJ 1£ i;J: 7'--""70) * 1tfi~ C **~ IJO) 2 ':r fiJr ,t-f· IJ a':9. 

illli '.if: 1i i:t ' iRII 1£ r.J- IZ.:: J:: "") T t, j; j,'O) & fJi~ I J * g . 

i !l<ff fl-}'ti:t (RMS ) : 0 .25% .l,:J. r" ( 4 . 76 cm/ s), 

0 . 18% ),.:J, r (9 . 5cm/ s) 

i:t.) iRll :iE: Us'f lz.::tJ:, 7'- - """"J ;<Efi°]Hi, 1s'f lZ.::=t;-, 7 7.:5'::., · :.,;-, 

7 t--. t:: ::.,-:f- • □ -5 , r-_ ''.J i-:rru 'a-~ 1J -= ::.,~· u T 

fJ' 0 illlJ '.if: u T< 1c.c l ' . 

OSCILLATOR 

UNIT 

under TEST 

Fig. 6- 8 

FREQUENCY COUNTER 

OUTPUT 

■ 1111 
0 0 

WOW/ FLUTTER 
METER 

0 
0 0 
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• !R37 .. 
• 

RI0/ R20 

RII / R21 

R12/ R22 

R13 / R23 

Rl4/ R24 

R15 / R25 

R36 

M~-< :::i '7 -1' -ff 

:jlj:~L,,....;JL,PJJI 

vu ;,l-~ffi;'f-

• • 

✓ ,,( 7 AIIIJJl(NORMAL) 

/,,( 7 AIIIJJl(Co(CrO 2)) 

/,,( 7 AIIIJJl(METAL) 

122-B 

R35 R45 R30 R40 

RI 6/ R26 iHf 1.,,....;J1,PJJl(METAL) 

Rl7 / R27 Hff 1.,,....;J1,PJJl(Co(CrO2)) 

R18/ R28 Hff 1.,,....;J1,PJJl(NORMAL) 

R36 DOLBY HX!~MR:(NORMAL) 

R37 DOLBY HX~-(Co(CrO2)) 

Ll04/ L204 /,,( 7 A • I- 7 ·:17 
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90 

122-B 

t--- ,y 7 7J /\ - "fr il:&')Ti-'~+ :.}"fr.l!Z -:> T, 1J /\-"fr l!- u a:: 

9 c., i!l<-fi-Wli: J':., 7 PCB Assy"fr Ji'.~-:::. c. tF('e a;:9. 

a::1.":.8WA..~~O)J'y7AO)-~"frfi--Sc.'e~.7J~~ t--­

;/¥,Assy"fr·l!- L, a::9 . 

i:U i;f<W:P :.,---;jO)"ri 'Y :7 a::1.":. l;i-~l.'.:A~riill.::, iX0)4i 

"frflllM-uT < tee"''· 
* :p:.,70)-~0)ijijl.::il11-:!;:A..,y ~. i!l<WA..,:.; ~ tuTT 

- 7:ilfilm"fr-rtt-Fttrnlitt ua::9. -ruT:J 1J --=.:., 

:7·ifii L:J IJ --=.:.,-? l.,a;:9, 

* .91;t, L "ri7 +JL,, R "ri7 +JL,,0)/IIR I.'.: fi'v 'a::9. 

lnJ~ O) L, C, R ~O) Ref NO. lOOffi:. ti l;tL"r i7 +Jv, 

200-ffl: ti ti R "r i7 + Jvt9. 

/§IJ~ 1;:J:R1801;iL"ri7 +Jv{P.1J 0)11H1t:t, R2801;iR"ri7 + 
Jvfl!IJ c. z::.--S-:::. c. t9. 

a::1.":. , *-.SC L L"r i7 +Jv / R"ri7 +Jva-R180/ R280 t K 

n uT'v'a::9. 

* OdBV= IV 

* i1 1.:: -rn*O) tJ: 1-, ~RI J ~s w i v: 11: 1;t ncO) iil'l I J ,llt:.i u --c 

< tc.c1-' . 

A-1' •y-'r ti Ill 

MONITOR TAPE 

DOLBY NR OUT 

INPUT LINE I, £ t=. !i2 

SPEED STANDARD 

EQ METAL 

BIAS METAL 

MEMORY OFF 

CAL PRE- SET 

* "rI~:JO)M*, T~*O)~~-~tt. ? D A I-- -? 

1J: c." t'ttt. 1.Ji)l!.\ 1- , tlrfr l;t, J':., """JO) .l/~9 "fr t r --S rlii I.:, J' 

:.,70)··~-c.L, T , ac~MWA..~~O)~~O)• m 

a::1.":. l;t~\'!:"fr9~•£--~f,)'i/5 IJ a::9 . 

ff~-7~~~~~7'I7~t-~ 

Fig. 7 1 O)J:: --S !.'.: OUTPUT~ {-I.:~ 'Y YD A=1 - 7 c. L-­

~Jv,H-"fr1U,c u a::9 . t uTTA r- T-7 .. MT T - 150 "fr 

,wi.: l.,T L "r-p +Jv, R "r t, +JL,,O) f:r.,Hl t.J145° J: .. (IJ..J ti/5~ 

-:::_ c. "fr liJ J,(i. L, a::9. -t- L, TT A 1-- T-7MTT- I 50(7) I Ok Hz 

/ - 10d BO)f,; ',}(7)ff~%a-ftf'I: L,1J:1.J1 ~ L"r t> ::,<.JL,,, R -:F- t> 

::,<.JvJU.::M:k L--~Jv l.::tJ:~J:: --S 1.:: fi1liU/.\J,i1 1J j-•') t---"fr.vliJ,~ 

L, a;:9. 

OSCILLATOR 

~ 
'i' 

ATTENUATOR 
INPuT 

OSCILLOSCOPE 

Oi 
••• • •• 

UNIT 
under TEST 

Fig. 7 - 1 

OVTl'UT 

AMP SPKR 

AC VOLTMETER 

0 0 

@ ®---ff-- 3 m----· -------- @-- ~ -----' -- ~ 

I - 45• 90° 180° 

Fig. 7- 2 

1) T'Y* ILTA I-- T-7.MTT-150 a~t,ii; L,T 11}' 1,uac 

9 . 
2) DOLBY T.P (TP. 1 / TP. 2) I.: L--~JvJrO)HOT "fr, 

CO LD{fllJ"fr TP (G ND) 1.:: 1t;m u a::9 , t ur,t:rt-'1.Ji-

4.7dBV (580mV) tel5 0 -:::. c. "frfif..i.:i. u a::9 . 

3) t.> L,, --c-(7) /lfl. 1.J'~tl T i-,n l;:J:. 'Mt.I :5:: 1l\:11i:'Rl 1/R21 t 

~,:: u ac9. 

4 ) a:: 1.":.0UTPUTi/t} (l.::L-- ~ Jvil"fr./i:;J°,,'cl., T . OUTPUT 

u ~ JL,, 1.Ji- 7d BV 1.:: tJ:~J:: --S O UT PUT ,a::;J;.1!- ,UliJ'f.',t, L, 

a:: <t. ~ 0) 11 .\"c, + 4dRm BAL OUTPU' P/i,} ((7) u A..J t., 

l;t + 7dBm ± I clB Loii ~-:::. c. "fr(i'f\',;2. L, a::cJ· . 

1 ) T ,y * I.: TA I-- T-7MTT- I 50"fr}l'tt)'!; L, T 11}'1 , l., a:: 

9 . 
2 ) --c-O)c.'e VU }- - -5'0)m,1~/1lf.1.Ji + 3VU ± 1 VU toi\0 

-:::. c. "fr liU!?. L, a::9 . 

3 ) t> L,, tlrr*f1n: 1.J1~tl T 1, ,n l;t, "rlt.l'.ii:: IlftitR71 / R81 t 

.l/.\J~ l.,ac9 
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., 

-, 

1) OUTPUTil'MJ 7--- 1;:: L; /\Jullt'a-tt*-rc u acer . 

2) -'J",y =t: l;::-5'-7.. t-- -5'----::iMTT-356~iU!it uL .fl}':t u ac 

er . t uL%1~i!lt tt (7) LJ/\Jun1m'.ii:: ftlii1'1 (Fig. 7--- 4l --r 
o5 0 z=. c:: ~num. u acer. 

3) tiu ti-t'E:fJ1!11.\ lttl l;I:, ¥if!l'.ii::t.lftJtR 10/ R20c~~uac 

9 . tuLcS l;:: ts'f-t'E:fJ1!11.\ lttl l;I:, A._,y i--:, -5'-- ---:}(7) 

JEfi·t.3:c::·'a-~/\,'c l) , aci'cA.."J t--" (l)J='::.,77..'a-.jl};l)l;l~ 

uLhL< 1:::.cL\. 

4) if.-: 1;::, ffi°-'%{7) 10kHz(7)$~'a-.jl}'tu ac<f. tuLEQ 7.. 

-{ ,y -:F~ NORMALl;::W ~ ~ L hac<f. -'f(l)c::e' METAL 

1;:: Jt /\ L; /\J u:fJ' 4 dB :!:MBJ:0 z=. c:: ~fU~- u acer. 

I II I 111111 I I I I 
7-7' MTT-356 

1 / 

j \ 

.,,,. - -, 

' 

Fig. 7--- 4 .jl}'tffl:li!lttttitt 

7-4 .,,~ 7 Aili!~ 
J'i1 Y 7..(l)~~'a-fr--S lliJ 1;:: , if.-:(7)$fim'a-h L \ acg . 

a . Fi g. 7- 1 (7) J: --S 1;:: eil\1] '.iE ~ 'a-1tMi:. u acer. 

b. -'J",y =t: l;::i«j ~1,3:"""15 :::.,j-5'----::i'a-#t!ii; uL ,RECORD/ 

PAUSE 'E- t--"I;:: uac<r. 

c . LINE l aci'c l;:l:21;::AiJ ffi°-'%- 14dBV 400Hz~~O~ ac 

9 . 
cl. INPUT (LEFT/ RIGHT) Jachc , VU .:f---51(7)1~ 

~ o vu 1;::1:? ,y i--- u acer . 

e. tu L, OUTPUT J ach cOUTPUTil'MJ -'J'-(7) L; /\ Ju~ 

- lOdBVl;::1:?,y I-- uac<f. 

BIAS METAL 

1 ) T' ''J +(7) EQ 7..1 'Y -:r c:: BIAS 7..1 'Y -:r'a- MET ALI;: 1:? 

''J i--- u acer . 

2) A 7Jffi°-'% - 44dBV 400Hz c:: lOkHz O)ffi°~·~--::15:::., /J -5'­

----:i (MTT-5O72) 1;:: ,CJ't l;::ffi°~·'a- i~fr.jij.'t: u accf . 

)3:) z=. 0) - 44dBV (7) L; /\ Ju I;:!: m '.ii::LJ /\JuJ: 1) 30dB f.lf L \ L; 

/\Jutcr . 

3) OUTPUT>'/1,l -'J- c OUTPUTL;/\Ju~i"Jth , fffiiffl:li&ttO) 

L;/\Ju:fJ11~ ,·· ~ u < 1.3: "J L L \0 z=. c:: 'a-liU!.?. u acer . 

4) tiu, -'f(7) fi./i:fJ1~ hLL\ t\,l;I:, ¥if!l'.ii:: t.lfmR15/ R25 c 

~~ uaccr. 

;3:) ¥(f!)'.ii::tlftJt(7)~~1;:1:, ll!rllt nl'llt1,1]='7..:fJ'i~<t.3:IJ 

i'ili tt& Wr 1J acer . Bot 1;::Jxll!rllt:nl'llti'ilitJ&:tJ,-1: IJ acer. 

BIAS Co(CrO2),NORMAL 

BIAS METALO) -:F I. ''J /J c::[l,] u~fllltcr. iXO)~'a-~.~!\ 

UL< tc.cL\. 

122-B 

Jfi 13 EQ, BIASA1' ·;, f 7"7'/77--;/ PllHlm 

BIAS METAL METAL MTT - 5072 RI 5/ R25 

BIAS Co(Cr02) Co(Cr02) MTT-5O61 Rl4/ R24 

BIAS NORMAL NORMAL MTT-551 Rl3/ R23 

7--- 1 rtrJJ}'t LJ/\Juc:: 7- 2 rfiVU.:f- --5- 0)m,ff-;fii'a-liU.~- u, t 

uL7- 4 J~fJ'i1J77..~~1J1ctltcr&1;::~~ u acer. iJ.:O) 1) 

- 5) Jl'lacc l;:I: , ~~l;::1,3:0 l_; /\J uceJach(l)i:?,y t---'f­

Jliljcg_ 

METAL 

1 l Fig.7- 1 O)J:--s1;::eill1J '.ii::~'a-1iH1tuaccr . 

2 ) -'i0 ''J +O) EQ 7..1 'Y -:Fe: BIAS7..1 ''J -:r'a- MET ALI;: u, 

tu L MONITOR 7..-1' 'Y -:F~ SOURCE 1;:: 1:? 'Y t-- u ac 

9 . 
3) T ''J + I;: 75 :::.,j-5'--·::J°MTT -5072 ~#tiii;uLRE­

CORD/ PAUSE'E - i--:1;:: uac<r . 

4) LINE 1, ac1.:. l;t 2 1;::Ah ffi°-'%- 14dBV 400Hz 'a- :IJO~ 

acer . 

5) INPUT (LEFT/ RIGHT) Jachc VU .:f- --5' (7)1l'i'ff-; 

~ o vu1;::1:?,y i--- uaccr. 

aci'c OUTPUT J ach c OUTPUT>'/1,l-'J'-O)OUTPUTLJ /\ 

Ju'a- - lOdBV I;:: 1:? ,y t-- u acer. 

6) ikl;:: MONITOR 7..-1,y-:F~TAPEl;::uac<f. tuL--::i 

5:::., /J-5'----::i 1;:: j~fr .fl}'t u acer . OUTPUT L; /\Jun' 

- JOdBV ± ldB c<Y50z=.c::~ firfi,tt:'-uac<r. x., +4dBm 

BAL INPUT;,;/,l [l;::+4c1Bm 400I-!z0){,; ',}~/JIJ~,'c11.L 

OUTPUD//,l (IJ:- lOclBV ± lclB ,+4dBm BAL OUT 

PUT;,;,',} {O) LJ /\ Ju It+ 4dBm ± lclB c<Y5 0 z=_ c:: 'a- fi'(f',,f 

Lac 11. 

7) ti u, -'fO)fii1J11J:~tl L L\ t\,l;I:, -'¥-if!l'.ii:: t.lf tJtRl 6/ R26 

t~~Gac<r. 

Co(CrO2), NORMAL 

METAL O)-:F I ''J /Jc:: fl,] u~flllc<r. if.-:(7)~1;::f.ii: "J L~~ 

Gaccf. 

iii El EQ,BIAS~1'rf 77 "/7"r-7' lll!lili¥r 

METAL METAL MTT-5072 R 16/ R26 

Co(Cr02) Co(Cr02) MTT-5061 Rl7/R27 

NORMAL NORMAL MTT-551 Rl8 / R28 
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122-B 

2 

-2 

4 

2 

0 

2 

4 

92 

METAL 

7-5 • • ........ qi, 1) - 6) JJ{O)W1\f(t'~-O)i::? 'Y T-f J;;i 

'a- uT, jiJ<if:j'lj:1':0)~UI?.'a-fr\.,\i't-:g. 

1) A:hffi-'% [.;""Jl.;'a-30dBrlf-44dBVIC uT, 75 J:} 

":i--7MTT - 5O72 1CjiJ<ifN't ui't-:9. -f- uT ATJffi 

-'i}O)lfflil:Hi:'a-~;;t TFig.7 - 6 O)fi""""("in~;:,. c: 'a-~i~I?. u i't-: 

9 . ":i---:1.7- t: - r:HIGHIC-=>\.,\Tt.i~U:f?.'a- u a:'9. 

t.i Vt,¥t11.J1~\., \tM}lj:, jil<:j'l}A,, 'Y i-,:O) ":i---:1:itfr ]IijlC :::J° ::: 

1.JI-=> \., \ T \., \ 1J: \., \ t.J,' * 1c."' 'Y t..: 1.JI~ < lj: 1J: \., \ t.J, 'a-~U:f?. u a;: 
9. i't-:"/c., J\--(y_:;z[.;"")i.;O):j'l}-:f-i,y:}g~•£,W1J1"iYjl)a;' 

9. 
;:'t) NR SYSTEM .7-1 'Y-:r ltOUT """"(fr\.,\i't-:9. 

Co(Cr02) , NORMAL 

METALO)-:f-i ,y :J c:f'i,l uW1\lit9 . iil!/fl9~~~":i---:1 

C:A1 'Y-:rO) iz,y t--lt, 7-5 IJ( O)fi'a-~m~uT<tc.~\.,\_ 

t,¥ttfiltFig. 7- 7 l9. 

- STANDARDA t'.- I' y-·7' '1UII 
~ --- HIGHA t'.- ... I MTT- 5072 . MTT-5061 -tt---r ~ 

I i • 
I ¾. i I ~ , +3 

I I 
I I 

I I I 11i 
I 

,)A' I I ~- I 

I I ii I 

I Iii 
315 !:>O 63 lOO 125 400 soo ' SK 6 3K OK l6K !8K ""' 

FREQUE NCY IN H, 

Fig.7 -6 jiJ<ll}lfflil!itH,¥1:1 (METAL, Co(Cr02)) 

- STANDARDA t'.- ~- 11 II 
--- HIGHA t'.- I-' y-7' MTT -551 

I ~ , + 3 

' : 
I 
I 

.,,/' fc,, I 

I 
I I 

'" 50 63 lOO 125 400f>OO " SK 63K 10tC 16K '°" 
FAf.OUENCV IN H i 14K 

Fig.7 - 7 Jil<Nmli&'.tt1s'itt (NORMAL) 

7-7 t;t.g-SN.l:t 

7-5 •• ..., ...._ ,1, 1) - 6) iJii't-:tO)W1\fit, ~$0)iz,v"T 

-f >:f 'a- u T iil<if N1': O)~UI?. 'a- fr 1., \ i't-: st-. 
1 ) A:hffi-'%-14dBV 400Hz'a- 7 5:, -:7 "T--:1 1C j> uJil<if 

u*g· -f-uTA:h'a-Mffl-'%~GT~O)-~~-m-'% 

ji/({f 'a- u *9. 

2) iil<ii-M~fitli:*t"T--::i'a-~m u *9. 

3) ffl-'%0)Jil<{f$~'a-N1': uT ,OUTPUT~-rO)/:i',jJ I..;"' 

Jv'a-iff1J :if:u*sr. -f-uTv""JvlttO)~~'a-J:.lfT, • 

ffl-'%$~0) ..J 1 AO) I±', :h v ""Ji.J'a-iffl]'.if: u *9. v "')I.; 
O)iffl]'.if:jj:Jij!,~~iE (A:t:J--;i) 'a-1.J'ltTiffl] '.if:u*9. 

4) jiJ<if u "k::.ffi-'%0) v""Ji.Jc: ..J 1 A V""Ji.JO).lt'a-*6'>, i}( 

fit"in~;:,. c: 'a-~UI?. u *9. 

fi!!Jfl9~~f_lO) ":i---:1c:.7-1'v-:rO)iz ,y t--l;t, 7-5 IJ( O)fi 

'a-~.~~ u T < 1c.~ 1., \_ 

\., \_ 

* i~-$.A,, 'Y i-,:, Jil<:j'l}A,, 'Y i-,:O)jW!ittc: :J 1) -.::. :_,:}· 

* jW-$;l(}J5'i!:O)-:f- I 'Y :J 

* N4:7.iHHiNmlil!ittt,¥1:10)-:f-i 'Y :J c:Wlil~ 

* J\--( Y .7- t-- 5 'Y JO)-:f- I 'Y :JC: Wlif~ 

* "T--:151:~ 

SPEED STANDARD HIGH 

METAL 
Co(Cr02) 46dBJ.:.J.J:. 47dBJ.:..lJ:. 

NORMAL 45dBJ.:.J.J:. 46dBJ.:.J.J:. 

1 ) Fig. 7-80)d::-SIC~iff1] '.if:~'a-:f.Ul'lu*9. -f-uT 7-5tl 

• ...,...._~ 2) - 6)~*""""(0)W■t~$0)"1z~ ":i--fJ 

:J.'a- uT, Jil<if:j'lj:1':0)~i~-'a-frt,\*9· 

2) A :h ffl-'% - 14dBV400Hz 'a- 7 5 -:,:} "T--::i lcjJ{f u * 

9. -f-uTN1':uTOUTPUT~-r0)1±',fJ{§-'%0)~fh 

$'a-iff1] '.if: u *9. 

3) -f-O)fiil;t~~":i---:1c:t.il.0%J.:J.rt9. 

fll!ffl9~~f_l"T--::i, .:;z--(,y-:f-O)iz,y t--lt, 7-5 IJ( O)fi'a­

~-~~uT< 1c.~\.,\. 

t.> ufiit.Jl~lttl.l;f, t.i -S - ~J\--( Y .7-l..;"")i.;'a--:f-i 'Y :Ju 

T < tc.~ \., \ _ Tu T~ >:> IC SN.I:!:. ' lM~·mlil!itt~tt'a--:F- I 'Y 

:J uT< 1c_~\.,\. 

OSCILLATOR 

0 
• • 0 

OSCILLOSCOPE 

DISTORTION 

Oi ANALYZER 

E;] ••• •• ••• ••• 0 0 0 0 

UNIT 
under TEST OUTPUT 

Fig. 7 - 8 

AMP SPKR 

AC VOLTMETER 

0 0 
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1 > Fig. 7- 9 O)J:.-S Ic:: si11IJ :5:: Q- 7cH tMt u 3'9. a1J~$0) iffIJ 

:5:°: IC:: lcl:, 1 kH zO)J 'i::.,, t--:' J\7-. · 7-f' JL,, :'1~flt:l \3';9. 

2) 7-5 ffff V"-lv 2 ) - 5) Jj3';cO)~ifi -(cliW!,O) t? 'cl 

'T-, >~;i~u3':9. 

3 ) }-. 71 -fg'i} L, /\ Jl,, ~ lOdBJ::. lfT- 4d8Vl kH z (~fDL, 

/\ Ji,,) IC:: L, T , 7 ·5 > :7 'T--:::i lc:: Jild?i° u T -Jlf1:: L, 3':9. 

L, /\ JL,,n0) /5 /J' lcl:, /f.(J l OdBr lf OUTPUT~ -f- 0) L, /\ 

JL,,~illl] :5:°: u 3'9. 

4>&• oo~tt~*c'T--:::t~•mu*9. TuT AtJ~ 

~ w-'% Ic:: u T it• u t.:.w -'%mi-5t~ i t•i l1i :c- u 3'9. 

5) T u T il1i :c L, 1.:.$-5t~.j'IJ1:: L, 3':9. v /\ Jv;it 0)!5 /J' le!: 

J::. lfT , OUTPUT~ -'fO) L, /\ JL,,~illtJ :5:: L, 3':9. 

6) . .. L, t.:_fg'i} O) L, /\ JL,,c: i11i :c L, 1.:. L, /\ JL,, c: O)J:t ~*&') 

3'9. 

7 ) T O)fii. lcl: , s fj: c: u 65dBJ:..l J::. l9. 

~/fl9-Qgfj:'T--:::t, 7,. -{ ,c1-3'-0) t? ,c1 t--lcl:, 7-5 ~O)~~ 

~-~~ uT< icc l \. 

uui11i:c~:h*1J'.'!/;\ l \ JM\-Ic1:, i 11i :c/\'c1 t-: O)i'F, tt, 'T - -:10) 

j£ 1JtJ:c:·~7'-i ,c1--'J uT< icc l \ . 

i:U 7 ·5 ::.,,--';l 'T--:::i lcl: fl!!/fllfij lc:: lii~ IC:: J'i JL,, --'J-{ v - +t--~ 

c i l1i:c L, T < "fc_c \, \ _ ji/i:ff m!i&:ttlcl:iEliilU'i::.,, t-: )\7,.-

7 -( JL,, :'1 - IC::7'-.i-=::.,,--'J" G T< "fc_c l \. T U TTO) 

illtJ :5:°: i ifO)UI ~ v /\ JL,,lcl:fl!liE L, T < "fc_c l \ _ 

OSCILLATOR 

<0 
OSCILLOSCOPE 

UNIT 
under . TEST 

Fig. 7-9 

Oi ••• ..... AMP SPKR 

AC VOLTMETER 

1 > 1-9 lll Fig. 7- 9 O) J:.-S Ic:: s i11I1 :5::Q-~tttic u 3'9. 

m L, ' R T-P + Jl,,lcl: L, /\ JL,, /lt ic ltc, L T i7 + Jl,,O)h 

1 kHz O) J'i::.,, t-: J\7-. · 7 -f' Ji,, :$' ~ OUTPUT ~ + c: L, /\ 

Jv/lt O) ra'l lc:: ttMt L, 3':9. 

2) }-.71fg -',} lkHz c , 7-5 ffffv"-Jv 2) - 6) •fi:3':c 

O)~■c~W!,O)t? ~'T -f' ::.,,~~~ T .8W.j'IJ 1:: 0)Rffi 

a-l'f l \3';9. 

3) T uTA 7J W-'%~ L 7'--t, +JvO)h 1J□ A , R -3'--t, +Jvlcl: 

~ w -'%c:"[P) fl#IC:: i i/i:W u 3':9. 

4)8ff OO ~tt~3':lT-7~• ml,T.j'l}1::L, ,~7'-i7 -+ 

JL,,O) OUTPUT ~+O) L, /\ JL,, (R-3'--v + Jvlcl:ii/i:.c tl t.:. 

w-'% ' L T-P + Jvlcl: R T-P +Jv ;/J' 1:)0)-fB'i}i-lfi tlnlt?t) 

~illtJ :5:: L, 3':9. 

5) T u T ~ -3'--t, +JL,,O) v /\ JL,,~~*&'>3':9. TO) fii. lcl:35 

dBJ:JJ::.c:°9. 

122-B 

7-11 vu~-9<nLED<nan 
(PEAK.-( ;...- YT - 9) 

7-5 ffil V"-lv l ) - 5) 3':cO)~McVU _j.-:$' 0)fl'of;;/Ji 0 

VU IC::f,J:-Q,J:.-') lc:: t? ,c1 r-u 3':9. 

1 ) A7J w-'% v /\ JL,,~- 14dBV1J' 0 , c0 IC::6dBJ::. lf1.:.c: 

e' lc::.';';,: :J:T L, 1J: l \c , 8 dBJ::. lft.:.c: e' IC:: LED;/J'J!:HT9-Q 

1J'~liU ::?. u 3':9. 

2 ) .'.1:d f 9-Q v /\ JL,,1Jijf; lt tll;t-'¥[l,J:5:: :t.tftJtR72/ R82~~Jil' 

u3':9. 

7-12 DOLBY NR~* 

1 ) Fig.7 - 5 O) J:.-') IC::eillt]:5:°: Q- ~ 1'8:f/cl,3';9_ 

2) f~f-11 9-Q""j5 ::.,,--';l'T-7 IC:: EQ 7-. -{ 'cl -3'- , B I AS 7-. -1' 'cl 

7'-a-t?,c1 t-- u 3':9. T u T MONITOR 7-.1 ,c17'-~ . 

SOURCElc::t?,c1 t-- u ac9. 

3) T 'cl ~ IC::T0)75 ::.,,--';l7-7·~~t!A u T, RECORD/ 

PAUSE'E-- t-:"IC:: u3':9. 

4 ) LINE l lC::A7Jf§-'%- 14dBV l kHz ~ 1JUA 3':9. 

5) INPUT (LEFT/ RIGHT) °J3':h~fl!! , T , VU .},-:$' 

O) fl'i' ,1~~ + 3 VUlc:: t? ,c1 t-- ua":9. 

3': i.:.OUTPUT °J 3':h c OUTPUTi#;l "J-O)OUTPUT L, /\ 

JL,,~- 7d8Vlc::t? ,y r-u 3':9. 

6) ik lc:: , MONITOR 7-. --{ ,y-3'-~TAPE IC:: u 3':9. T u T 

7) 

8) 

A tJfii; -'ij· L, /\ JL,,~23d8T lf , AtJ {§-'%- 37dBV 1 kHz 

~ 75 ::.,,--';7 7-7·Ic:: i i/i:i'?,".j'l} 'E L, 3'9. 

j,f( i'?," -fi} 'E L, f,J: 1Ji0NR SYSTEM 7-. -{ 'cl -3'-~ NR, OUT 

c: W~ AT , v /\JL,,O)~ ft. 1J, 3 - 8dBJ.-:J.I1-Jci'l'3-Q.::::.c: 

HU!.?. u 3': 9 . 

3': 1.:. A J;f~-'% - 47dBV 10kHz~ j,/( g,0 -fl} 'E L, 1.:. c: e' u lii 

.t2. u a'c9. 

OUTPUH/1.1 + 0) L, /\Jvili" lcl:, A 71 lli° '5"0) v /\ JI,,~ -!-" lft.:. 'J} 

ic lt !5 /J' ~ I::. lfT- illl]:iE u T < ice \, \ , 

J... 1J 1• -j} OUTPUT v"-JvO)~ft 

- 37dBV, I kHz 3 ~ 8dBJ.:..lP-J 

- 47dBV, I OkHz 8 ~ I 2dBJ.:.J,P-J 

7-13 DOLBY HX~* 
7-12 DOLBY NR~!U ) - 3) •Q3';c [P)L, * iii c t? ,c1 t-­

L, 3'9. 

1 ) LINE 1 , 3':1.:. lcl:2IC::- 14dBV400HzO)A 7J ffi-'%~ 1m 

Aac9. 

2) INPUT (LEFT/ RIGHT) °J3':h~~ -:>T, VU _j.­

:5' O) fl'i'~ ~ 0 VU IC:: L, 3':9. 

3':1.:.0UTPUT°J 3':h c OUTPUT~-'f-0) ,4', tJ L,/\ JI,,~ 

- l OdBVIC:: llf/.l!il' L, ac9. 

3) NR SYSTEM0)7-. --{ '.'J -3'-~ HXIC:: L,1.:. ~:/(/1,~ c . A 7Jf§ 

~ O) mJ~tt~~AT8 ff.j'IJ~L,T~tt~ RIBu 3':9. 
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94 

122-B 

sTANDARDA 1::- r pfil_ _ -'r-7' I II 
I - ~ J_ _ ~ , _ MT T -551. MT T -- 506 1 

I ---+--------+ µ_ + I I I I I 
I I I I I 

-• 

-.--r, ~! ~ I 

.... \ i--r __ , -- .. , -~ 
: i I I\ I 

I I I, -- •O 

I I II 
I()() 4 0() 

F"R[QU[N(Y IN t-11 

4) J.';JiJ!i fX (7) ,;':jJ,&1J, f -:> T \. ,~ J~-;'\-1~, NORMAL -'j- - 7 

c l~' t'-l,';J ',i'.11~t;tR36~. Co(Cr02) -'j-- --:::it l~R37 c 

.~mf~ 1.., *ct . 

1 ) PHONES y·t, 'oi /J I;::, 8 Q (7) fl -(;/ L,, "' Jv,i1·~1>U,~ I..,* 

g _ 

2) +•oi :\=- l;::-'j-7-. t--, -'j----:::i MTT -- ISO ~ !~U~ L.,*g· "fl, 

T 11}'1 -: A.'" 1--""' :,,(7) /P, )J L,, "' Jv 'a-iU!l:..i:: i.., *ct. 
3 ) "f0) /1tf. !~PHONES ---:) *hJ,;, )..:(7) c:: e' 0 dBV ± 2 dB 

OOOmW) ""(g_ 

,j.:(7)JJ,';-;'\-U$"1-I~, J\-( "P 7-. r- '5 'Y 7·~ .~~,~~g -Q ,£ , ·~/~in I J 

* t±-fv. 

*U,''i'A.•y i-: ~x~i.., ~c::e . 

*j;/1/'(-p :,,7·t~/,1;(7)1\Jl/,/, (t-'fl ;:: BJAS OSC UNIT c:: r­

=;;;,y 7"=11' JL,,) ~x~i.., ~c::e. 

* J \ -( y 7-. t L,, 1)1 J:-1), , ~ c:: e' . 

1) T'Y +~RECORD/ PAUSE!;:: 1.., * -g · 

2) L,,"'JL,,Jr*~l~~ -y Y D 7-.=1 - 7(7) H0T~T.P 3 / T.P 4 

( J\ -( "P 7-. r- '5 '" 7 ·(7) Ll04/ L204 c:: RI 76/ R276 (7){U,~ 

,',
1.0 1;::, COLD~GND 1;:: va-,1 i.., *g. 

3) "fl.,TL,,"' JI.,, ( /\-(?7-.-'E L,,) 1J1.lii1-'f;::1;i:-QJ:;-') I;:: 

L104/ L204~.l1/il'/l' I.., *cf. 

;~) l'i.-(?7-. r- '5•y---J(7),~~~jj- ,~J~-;'\-I~ , J\-{y7,.L,, 

"'JI.,,, Ji/i. rf L,, "' JI.,,, ti,{';-1.';j il!i'ttntt ~-r I 'Y /_; I.., T < 

ice\.' . 

7- 16 BIAS/ REC CALIBRATION $(7) 

'T .I. ':I 7 

-r I 'Y /_; 1;:: A-Q fJI] f;::ij.:(7)1:? 'Y r- ~ I.., Tine' *g, 1'.',j +- p IJ 

---J L,, -y 3 :,,(7) {\t:Jfl -'j--7 /~Co(Cr02) M TT- 506 I ""(g_ 

a. EQ 7-.-( 'oi -r, BIAS 7-. -( 'Y -r l~Co(Cr02). 

b. INPUT 7-. 1' ,yf /~ TEST. 

c . ADJUST / PRE- SET 7-.-( 'Y -r l~ADJUST. 

d. BIAS / REC CAL. : BIAS L/ R (R35/ R45) /~Ji:\.,, 

Ii\.' 

REC LEVEL L/R (R30/ R40) 

l~,(i\.', Ii\.' 

1 ) T"J +~ RE CORD/ PAUSE '!:: - r-· . MONTOR7-.1' "J 

-r~SOURCE/;:: i.., *cf. 

2) LINE 1 I;:: A )J{. ; \:;- - 34dBV 1 kHz ~ hn A*ct . 

t I.., T VU }- - -51 (7).ffj ,1~1J' 0 VU/;:: 1;i:-Q cl:: -'J /;:: IN PUT 

(LEFT/ RIGHT) ---:)* h~t? ·oi r- L.,accf. 

(*~OUTPUT,)#,'; [- ""( >l-QJJ.';01~, - 30dBV l;::1;i:-QJ:; 

-'J 1;:: 0UTPUT ---:)*,h.~t?·oi r- L.,*ct.) 

BIAS CAL iiJ~ iUII 

3) MONITOR 7-. 1' ,yf-~TAPE/;:: l., T ,A.JJfA~J- 1 kHz ~ 

j,fe ,",-,,}'! -: I.., *g· 

4) j;/1,''i'l'l'l'i..,1J:1J1GBIAS L/R (R35/ R45) ~ ,{_;/;::JnJ .t) 

l.,T\.'e' , VU }- --5' 0)-l['!;:)..:If,,~/1ti.Lmax~,~&l) *g· 

( * ~OUTPUTMt\l [- ""( Ji!,-QJi)~ /~ -Mk L,, /\ Jv/1/(. ) 

5) eSl;::BIAS L/ R CR35/ R45) ~..{;\,, , /;t\, , /;:: Jul-h i.., 

~ c:: e'(7) VU }- -_ -51 (7)-tlJ~/1((L1 ~ .:~&l)*g· (*~OUT 

PUH:l,l f- ""( )l-QJl!{';-1~ , "f (7) c:: e (7)0UTPUT L,, /\Jv . ) 

6) "f(7)c::e(7) 11 f~i'ci:l#l1J1Lmax-L1~ 4 VU (*~ l~OUT­

PUH:l,l {- ""( /~ 4 dB) cin-Q;:. c:: ~li'(1U.(!. I.., *g· 

REC CAL iiJ~ ~lffl 

7) BIAS CAL 11f~fl2J#JO)f- i•y/J fi5]-tf,MONITOR 7-. 1' 

'" -r~TAPE/;:: I.., TA JJ ff; 'r} 1 kHz~U:fr Ji}'E i.., *cf. 

8) j,k{'i t'J'l ,L.,1J:1J1S BIAS L/R (R35/ R45) ~ ,f;/;::[uJ.t) 

l., T\.' e', VU }- - -5'(7)l!>i ,kfo\Lmax~,l<&l)*g· (*~ 

OUTPUTi//;l {-""( >l -Q Jt{';-l~l,;;k L,, "'Jv/1/i.) 

9) REC LEVEL L/R (R30/ R40) ~Ji:\., , li\.'*D I.., 

~ c:: e' , VU }- - -5'(7)tfl'~fo'f.L2~,f<&I) *cf. (OUTPUT 

MM f-""(.R,-QJi){';-1~. "f(7)c::e(7) 0UTPUTL,, "'Jv . ) 

IO) -f-(7) c:: e' 0) uf $1:i'ci:i!ll 1J'Lmax - L2 ~ IOVU ( *~ l~OUT ­

PUT,)')f\ff ""(l~lOdB) ""( "5 -Q;:. c:: ~~j,\.(/.1.., *ct. 

BIAS / REC CAL0)-1:! ·;1 T-< /' 7 

1) -5",y + ~RECORD/ PAUSE-'E - 1--", MONITOR7-.-( 'Y 

-r~SOURCE/;:: L.,*cf. 

2) LINE 1 /;::AjJ{c\ -'eJ- 400Hz - 34dB~hllA*cf. -"fl., T 

VU }- - -51 (7)tf,~~1J' 0 VU/;:: 1J: ~cl::-) /;:: IN PUT (LEFT 

/ RIGHT) ---:)*,h.~t? ,y r- I.., *cf. (*~OUTPUH;/,l 

f- ""( ~-QJ~f.-1~ , - 30dBV/;:: 1;i:-QJ:;-) /;:: OUTPUT --:)* 

h~.vm~1..,*cr. > 

3) ~i..,T,A.}J1.\5"~j,fefffl}'l:i..,*cf . MONITOR7-.1' ,y 

-r~SOURCEc:: TAPE~'1J~A T VU }- --510) 1:si' ,-r, /{t 

( *~ /~OUTPUT L,, "' Jv) 1Ji":;;L., < 1;i:-QJ:;-) f;:: REC 

LEVEL L/ R (R30/ R40) ~~~ L.,*g· 

4) MON ITOR 7-.-( ,y f-~ TAPE/;:: l.,T, Jnl:pfi/ ;::,A.:f]{i\"o;,;­

~j;/1 ff-fl}'t~ I.., *g· A )J {E; 8·0)),'ij i&fz~400Hz ,6.3kHz, 

12. SkHzc:: ~AT ci'I. T VU .f. - -5'0) tfi ,1~fdi (*~l~OUT­

PUT L,, /\ JI.,,) 1J'""ti.., < 1J:-QJ:;-)l;::BIAS L/R (R35/ 

R45) ~~"ti,:1..,* ct . 

;~) BIAS L/R~,1ffl!~L.,~f&I~. t.,7 · /Jt7 - 5 I{(O) REC 

LEVELO) il/W~trl., T< ice\,\_ *~*f*U,g ,h. >~;IJi 

:/!.\ < 1J: \. ,1),0)f,fJ{!.t., I.., T < -Jc.~ \. ' · 
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~ 8. ASSEMBLING HARDWARE CODING LISTS 

All screws conform to ISO standards, and have crossrecessed heads, unless 
otherwise noted. 
ISO screws have the head inscr ibed with a point as in t he f igure to the right. 

FOR EXAMPLE: 

B M 3 x 6 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
L ______ Length in mm ( L ) 

1 L-------- -- Diameter in mm (D )* 
I • 
~------------Metric System 

'--------------· Nomenclatu re 

122-B 

I 
L L 

_l _J_ 
' I 

-, Dr- -fo~ 
* Inner d ia . for washers and nuts 

Code Name Type Code Name Type 

MACHINE R Round Head Screw (p TAPPING BTA B1 nd1ng Head [Cl!> 
SCREW SCREW Tapping Screw( A T ype) 

p Pan Head Scre w ~ BTB B1nd1ng Head 
~ Tapping Scre w( B T ype) 

T Stove Head Screw ~ 
Rou nd Head (p 

( Truss) RTA Tapping Screw( A T ype) 

B B1nd1ng Head Scre w @p RTB Round Hea d ~ Ta pp1nq Screw( B T ype) 

F' 
Flat Countersunk ~ SETSC REW SF' Hex Socket @D Head Scre w Se tscre w(Flat Poin t ) 

0 Oval Countersunk ~ SC Hex Socke t @c=i Head Scre w Se tscre w(Cup Point) 

WOOD RW Rou nd Head (rllr> ss Slotted Soc ke t @CJ SCREW Wood Scre w Se tscre w( Fla t Poin t ) 

TAPT ITE PTT Pan Head ~ WAS HER 
E -R,ng ~ SC RE W T apt,te Sc rew E ( Reta1n1 ng Washer) 

WTT W as her H ead ~ w F lat Washer ( P lain) © T apt1 te Sc rew 

SE M S BSA 
B1nd1 ng Head @p SW L ock Washer ( Spring) - © SCREW SEM S Scre w( A Type) 

BSB B1nd1ng Head @p LWI 
L ock Washer @ SEM S Scre w( B T ype) ( Internal Teeth) 

BSF' 
B1nd1ng Head @Jp LWE Lock Wa sher @ SEM S Sc rew( F T ype) ( External Tee th ) 

PSA 
Pan Head [p TW 

Trim Washer @ SEM S Screw( A T ype) ( Countersunk) 

PSB Pan Head ~ SE M S Scrcw(B T ype) NUT N Hex Nut ® 
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9. EXPLODED VIEWS AND PARTS LISTS 
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EXPLODED VIEW-1 

REF. NO. PARTS NO. DESCRIPTION COMMON MODELS 

1 1 * 5800132000 Cover, Top 
1 2 * 5122168000 Connector, Socket 6P 
1 3 *5122165000 Connector , Socket 3P 
1 4 * 5122166000 Connector, Socket 4P 
1 5 * 5122172000 Connector, Socket 10P 

1 6 * 5122167000 Connector, Socket; 5P 
1 7 * 5800059401 Bracket , Handle C-3X 
1 8 5800133600 Cover Assy, Cassette 
1 9 * 5122174000 Connector, Socket ; 12P 
1 10 * 5555342000 Mask, Lever Switch 

1 11 5504712000 Knob Assy, TIMER C-3 
1 12 * 5800132201 Panel, Front [J] 

* 5800148300 Panel, Front [All except J] 
1 13 5543027100 Knob, VR C-1 
1 - 14 5534521000 Knob, Lever Switch C-1 

1 15 * 5534680000 Escutcheon, Power Switch C-3 
1 16 * 5504711000 Cover Assy, Meter C-3 
1 - 17 * 5534677000 Marker C-3 
1 18 * 5800132300 Cover, VR 122 
1 19 * 5800059501 Bracket, Handle ; R C-3X 

1 20 * 5552340204 Chassis, Bottom 
1 21 5504767000 Foot A -500 
1 22 * 5800079100 Escutcheon , Cassette; A C-3X 
1 - 23 * 5555648000 Sheeld C-3 
1 24 5138009000 Key Un it 

1 25 * 5555650000 Angle, Key Unit C-3 
1 26 * 5534717000 Holder, Eject Button A -500 
1 27 5524206001 Spring, Eject Button A-500 
1 28 5533183002 Button , Eject C-3 
1 29 * 5533180000 Panel, Operation C-3 

1 - 30 * 5555328000 Both Faces Tape, A C-1 
1 31 * 5555329000 Both Faces Tape , B C-1 
1 32 * 5200126600 PCB Assy, BALANCE 
1 33 * 5534726000 Support, Balance PCB 
1 34 * 5122165000 Connector, Socket ; 3P 

1 35 * 5122168000 Connector, Socket; 6P 
1 36 * 5122164000 Connector, Socket; 2P 
1 37 * 5336149300 Connector, Socket: 3P 
1 38 ,1; 5220413100 IC, NJM78M15A; (U501) 
1 39 ,1; 5220420500 IC, NJM79M15A; (U502) 

INCLUDED ACCESSORIES 

REF. NO. PARTS NO. DESCRIPTION . COMMON MODELS 

5128065000 Cord Assy , !N /OUTPUT 
* 5700051900 Owner 's Manual, [U] (122-B ) 
* 5700012100 Owner 's Manual, [U] (122) 
* 5700052000 Owner 's Manual, [All except U , J ] (122 -B) 
* 5700012200 Owenr 's Manual , [All except U , .J ] (122) 
* 5700052100 Owner's Manual, [J] (122-B) 
* 5700012000 Owner 's Manual, [J] (122) 

* 5504567000 Handle Assy, Audio [E , UK] 
* 5534659000 Spacer 
* 5544995000 Washer 

Parts marked with *require longer delivery time. [U] : U.S.A . [CJ : CANADA 
[E) : EUROPE [A]: AUSTRALIA 

122-B 

REMARKS 

REMARKS 

[GE) : GENERAL EXPORT 
[UK): U.K. [J] : JAPAN 
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EXPLODED VIEW-2 
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EXPLODED VI EW-2 

REF. NO. PARTS NO. DESCRIPTION COMMON MODE LS 

2 1 it. 5350010800 Cord, AC Power [U, C, GE] 
t!\ 5350008200 Cord, AC Power [El 
t!\ 5128047000 Cord, AC Power [UK] 
t!\ 5350008300 Cord, AC Power [A] 
Al 5128028000 Cord, AC Power [J] 

2 2 i!I * 5534660000 Strain Relief, AC Power Cord [All except UK] 
Al *5534661000 Strain Relief, AC Power Cord [UK] 

2 3 *5534118000 Rivet, Push 
2 4 * 5800511100 Panel, Rear 
2 5 5300910200 Switch, Slide 

2 6 5330505000 Plug, 2P; Shorting 
2 7 *5800088000 Cover, Shield 
2 8 * 5122225000 Connector, Socket; 6P (BLK) 
2 9 *5122282000 Connector, Socket ; 4P (RED) 
2 10 *5122166000 Connector, Socket ; 4P (WHT) 

2 11 * 5122167000 Connector, Socket ; 5P (WHT) 
2 12 *5200013420 PCB Assy, IN/OUTPUT [U] 

* 5200013430 PCB Assy, IN/OUTPUT [All except U] 
2 13 * 5200013300 PCB Assy, IN/OUTPUT (DBX) [U] 

* 5200013310 PCB Assy, IN/OUTPUT (DBX) [All except U] 

2 14 *5200013500 PCB Assy, REMOTE [U] 
* 5200013510 PCB Assy, REMOTE [All except U] 

2 15 5122339000 Socket, 6P 
2 16 *5555344000 Plate, Connector; B C-1 

2 17 *5122169000 Connector, Socket ; 7P (WHT) 

2 18 * 5200013121 PCB Assy , REC-PLAY AMPL. [U] 
* 5200013131 PCB Assy , REC-PLAY AMPL. [All except U] 

2 19 * 5122165000 Connector, Socket; 3P (WHT) 
2 20 * 5122284000 Connector, Socket ; 6P (RED) 
2 21 * 5555565200 Angle, PCB A-500 

2 22 * 5122223000 Connector, Socket ; 4P (BLK) 
2 23 * 5122164000 Connector, Socket ; 2P (WHT) 
2 24 Ll 5134018000 Switch, Power [U, Cl 

"'· 5134011000 Switch, Power [E, UK, A] 
"'· 5134009000 Switch, Power [GE, L] 
i!\ 5134120000 Switch, Power [J] 

2 25 I.I 5052906000 Spark Killer, 0.033µF + 120!1/250V [U] 
t!\ 5052907000 Spark Killer, 0 .0lµF + 300n/400V [GE] 
t!\ 5052911000 Spark Killer, 0.033µF + 120n/250V [ C] 
t!\ 5267702500 Spark Killer , 4700pF/250V [E , UK, A] 
,1., 5052905000 Spark Killer, 0.lµF + 120!1/300V [J ] 

2 26 * 5555561000 Bracket, Power Switch 
2 27 5240172000 Carbon Resistor 39k!1 5% ¼W 
2 28 * 5330506000 Pin Jack, 1 P 
2 29 5282008602 Variable Resistor 100k!1( A) 
2 30 *5553269101 Chassis, L A -500 

2 31 5282406302 Variable Resistor 20k!1 x 2(A) 
2 32 5300019500 Switch , Push; 6 -2 
2 33 *5200013901 PCB Assy, Switch [ U] 

* 5200013911 PCB Assy, Switch [All except U] 
2 34 5282250201 Variable Resistor 250k!1(B) 

2 35 5282250101 Variable Resistor 50k!1(B) 
2 36 5504713000 Knob Assy, Push Switch C-3 
2 37 * 5800059300 Bracket, Switch PCB C-3X 
2 38 * 5555646000 Bracket, Lever Switch C-3 
2 39 * 5555913000 Mask, C 

2 40 5524082000 Spring, LED ; B 
2 41 * 5168899000 PCB Assy, LED 
2 42 5504568000 Gear Assy, A C-1 
2 43 * 5504710001 Bracket Assy, Variable Resistor C-3 
2 44 5504569200 Gear Assy , Friction C-1 

(Continuted on page 114) 

Parts marked with *require longer delivery time. [U] : U.S.A. [C] : CANADA 
[El : EUROPE [ A] : AUSTRALIA 

122-B 

REMARKS 

[GE] : GENERAL EXPORT 
[UK] : U.K [J]: JAPAN 
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122-B 

EXPLODED VIEW-3 
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EXPLODED VIEW-3 

REF. NO. PARTS NO. DESCRIPTION 

3 1 5504673000 Holder Assy , Damper ; C 
3 2 * 5555555000 Bracket, Damper 
3 3 5370000600 Motor Assy, Capstan ; DC 
3 4 * 5800064601 Plate, Flywheel Base 
3 5 5534277000 Bearing, Flywheel 

3 6 * 5200014101 PCB Assy , JOINT [U] 
* 5200014111 PCB Assy , JOINT [All except U] 

3 7 5504757000 Flywheel Assy, Capstan 
3 8 5163040000 Solenoid, B 
3 9 5163039100 Solenoid, A 

3 10 5313000500 Solenoid 
3 11 * 5555546000 Arm , Prssu re ; B 
3 12 * 5534537000 Collar , Rubber 
3 13 *5800062600 Lever, Actuating 
3 14 5524195000 Spring , Lever 

3 15 '"5504666000 Lever Assy, Pause Actuating 
3 16 *5534611000 Arm, Pause Actuating 
3 17 * 5800061900 Arm Assy, Actuating 
3 18 *5504665000 Lever Assy, Actuating 
3 19 5524213000 Spring, Actuating ; A 

3 20 * 5800065500 Bracket Assy, Solenoid ; B 
3 21 *5555543000 Bracket, Switch ; A 
3 22 5301455500 Switch, Micro 
3 23 * 5534610000 Arm, Base Actuating 
3 - 24 5800062700 Spring, Pulley Guide 

3 25 * 5800062900 Plate, Pulley Guide 
3 26 * 5504667000 Lever Assy, Pause 
3 27 5524203000 Spring, Damper 
3 - 28 * 5800102100 Angle , Base 
3 29 * 5555556000 Angle, Spring 

3 30 *5800060100 Chassis Assy, Mechanism 
3 31 * 5800062300 Bracket , Switch 
3 32 5800062800 Spring, Cassette Pressure 
3 33 * 5800061600 Arm, Cassette Pressure 
3 34 * 5504670000 Lever Assy , Eject 

3 35 5524199000 Spring, Eject 
3 36 * 5800063000 Guide, Actuating Bar 
3 37 * 5800062500 Bar, Brake Actuating 
3 38 5534130000 Washer, Oil Retain ing 
3 39 5504091000 Housing Assy , Capstan 

3 40 5550031000 Washer, Thrust 
3 41 5504808000 Pulley Assy , Fast Wind 
3 42 5524274000 Spring, Arm 
3 43 5800063100 Belt, Capstan Drive 
3 44 5800062400 Pulley, Motor 

3 45 * 5504807001 Plate Assy, Motor 
3 46 7105135000 Motor Assy, Reel; DC 

Parts marked with *require longer delivery time. 

COMMON MODELS 

[U] : U .S.A . 
[A] : AUSTRALIA 

A -500 
A-500 
C-3X 
C-3X 
A-400 

A-210 

C-3X 
A-500 

C-3X 
A-500 

A -500 
A-500 
C-3X 
A-500 
A-500 

C-3X 
A -500 

A-500 
C-3X 

C-3X 
A-500 
A-500 
C-3X 
A-500 

C-3X 
C-3X 
C-3X 
C-3X 
A-500 

A-500 
C-3X 
C-3X 
A-400 
A-170 

A-450 
C-2 
C-2 
C-3X 
C-3X 

C-2 
C-2 

(C] : CANADA 
[El: EUROPE 

122-B 

REMARKS 

[GE] : GENERAL EXPORT 
[UK] : U.K. (J] : JAPAN 
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122-B 

EXPLODED VIEW-4 

102 

2· 8 
M2,6x4 
(BLK Ni) 

2-B 
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EXPLODED VIEW-4 

REF. NO. PARTS NO. DESCRIPTION COMMON MODELS 

4 1 *5553285001 Holder, Cassette C-3 
4 2 *5544958000 Shaft, Lock Plate A-500 
4 3 * 5534612000 Plate, Lock A -500 
4 4 *5534613000 Guide, Cassette; L A -500 
4 5 ~5555655000 Plate, Cassette Holder C-3 

4 6 5534615000 Spring, Cassette Pressure A-500 
4 7 * 5555582000 Tape, Adhesive A -300 
4 8 * 5534638000 Lens, Lamp A-300 
4 9 * 5534844000 Shoe, Brake A-430 
4 10 5520333000 Spring , Brake 

4 11 * 5504669002 Plate Assy, Brake; B A-500 
4 12 * 5210010200 PCB, LAMP [U] 

* 5210022400 PCB, LAMP [All except U] 
4 13 5142026000 Lamp, DC 6V 65mA 
4 14 * 5544656000 Shaft , Lever 

4 15 *5555544000 Lever, Record Preventing ; D A-500 
4 16 5524197000 Spring, Lever A-500 
4 17 *5555535000 Bracket , Counter Assy A-500 
4 18 5504660001 Counter Assy A-500 
4 19 5534617000 Belt , Counter A-500 

4 20 * 5534448000 Mounting Rubber 
4 21 * 5200018410 PCB Assy, REED Switch [All except U] 

*5200018400 PCB Assy, REED Switch [U] 
4 22 * 5534444200 Guide, Cassette 
4 23 5524201000 Spring, Eject Arm A-500 

4 24 * 5555551000 Arm, Eject A -500 
4 25 * 5800090600 Holder Assy, Switch C-3X 
4 26 * 5800098500 Cushion , Reel C-JX 
4 27 * 5555552000 Arm, Eject Actuating 
4 28 5800063801 Pulley Assy. Reel ; R C-3X 

4 29 * 5581055000 Screw, Shoulder ; D 
4 30 5800063702 Pulley Assy, Reel ; L C-3X 
4 31 * 5555549000 Arm , Eject Preventing A-500 
4 32 5524200000 Spring, Arm A-500 
4 33 * 5534606000 Arm , Pinch Roller A -500 

4 34 5504828001 Arm Assy, Pinch Roller C-3 
4 35 * 5800060100 Chassis Assy. Mechanism C-3X 
4 36 5524285000 Spring , Pinch Roller C-3 
4 37 * 5555531000 Plate, Head Base ; B A -500 
4 38 * 5555530000 Plate, Head Base ; A 

4 39 * 5504717000 Plate Assy, Head Base C-3 
4 40 5524202000 Spring, Holder A -500 
4 41 5540055000 Steel Ball, </>2 
4 42 * 5555533001 Plate, Pressure A -500 
4 43 * 5800064400 Spacer, Erase Head C-3X 

4 44 5569613000 Head, Erase C-3 
4 45 5524141000 Spring, Height Adjustment C-1 
4 46 5524208000 Spring , Tension A -300 
4 47 *5533174000 Arm, Tension A -300 
4 48 5540056000 Steel Ball , </)3 

4 49 5800063300 Table Assy, Reel ; R C-3X 
4 50 5800063200 Table Assy, Reel ; L C-3X 
4 51 * 5534683100 Guide, Cassette; L C-3 
4 52 * 5504716000 Plate Assy . Head Mounting C-3 
4 53 * 5555658000 Plate, Tension Adjustment C-3 

4 54 5569606100 Head, REC-PLAY C-2 
4 55 * 5534614000 Guide, Cassette ; R 
4 56 * 5504714000 Bracket Assy. Holder ; L C-3 
4 57 * 5504715000 Bracket Assy. Holder ; R C-3 
4 58 5524202000 Spring, Holder A -500 

Parts marked with *require longer delivery time. [U] : U.S.A. [Cl : CANADA 
[E l: EUROPE [A] : AUSTRALIA 

122-B 

REMARKS 

[GE] : GENERAL EXPORT 
[UK] : U .K . [J]: JAPAN 
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10. PC BOARDS AND PARTS LISTS 
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122-B 

POWER SUPPLY PCB ASSY 
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BALANCE AMPL PCB ASSY 
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JO I NT PCB ASSY 

0 

NOTES 

U50 1 
NJM78Ml5A 

1. PC Boards shown viewed from foil side. 

0 

I 2 3 

0 

U502 
NJM79Ml5A 

2. The colors used on the PCB illustrations have the following significance : 
: +B power supply circuit 
: -B power supply circuit 
: GND 
: Other 

3 . Resistor values are in ohms (k = 1,000 ohms). 
4. All capacitor values are in microfarads (p = picofarads) . 

122-B 

107 
www.SteamPoweredRadio.Com

http://www.SteamPoweredRadio.Com


122-B 

LEVER SWITCH PCB ASSY 

REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION 

• 5200013901 PCB Assy [U] R358, R458 5183120000 39kl1 

• 5200013911 PCB Assy [All except U] R359, R459 5183128000 82kl1 
R360 , R460 5183104000 8 .2kl1 

• 5210022000 PCB [U] R361 , R461 5183128000 82kl1 

• 5210013900 PCB [All except U] R362, R462 5183098000 4 .7kl1 
R363, R463 5183070000 330!1 

IC's 
CAPACITORS 

U301,U401 5147040000 NE645B 
U302 5220405200 LM13600 C301 5173054800 Elec . 220µF 16V 

U303 5220405300 LM324N C302 5173071800 Elec. 470µF 10V 
C303 , C403 5173733000 Polypro. 0 .0012µF 100V 5% 

TRANSISTORS C304 . C404 5260220850 Elec. 0 .33µF 50V 
C305 , C405 5173735000 Polypro . 0 .0018µF 100V 5% 

0301 , 0401 5145178000 2SC1684S 
0302, 0402 5145178000 2SC1684S C306 , C406 5172324000 Ceramic 0 .001µF 50V 10% 

0303 5231755500 2SD985 C307 , C407 5260221450 Elec. 3 .3µF 25V 
C308,C408 5172324000 Ceramic 0.001µF 50V 10% 

DIODES C309,C409 5260221450 Elec . 3.3µF 25V 
C310,C410 5170419000 Mylar 0 .0056µF 100V 5% 

0301 5143198000 Zener, EOA01 -13R 
0302- 0304 5143118000 1S2473HJ C311 C411 5170435000 Mylar 0.027µF 100V 5% 

0305 5143184000 Zener, EOA01-06S C312 C412 5170417000 Mylar 0 .0047µF 100V 5% 
C313 C413 5173010800 Elec . lOµF 16V 

CARBON RESISTORS C314 . C414 5173010800 Elec. lOµF 16V 

All resistors are rated ±5% tolerance and 1/4 watt. C315 C415 5170441000 Mylar 0 .047µF 100V 5% 

R301, R401 5183101000 6 .2k l1 C316, C416 5170449000 Mylar O.lµF 100V 5% 

R302, R402 5183101000 6 .2kl1 C317 , C417 5260225810 Elec. 0.33µF 50V 10% 

R303 , R403 5183086000 1.5kl1 C318 5172316000 Ceramic 220pF 50V 10% 

R304 , R404 5183098000 4 .7k l1 C319 5173010800 Elec. lOµF 16V 

R305, R405 5183066000 220!1 C320 , C420 5260161150 Elec. 2.2µF 50V 

R306, R406 5183066000 220!1 C321 5170425000 Mylar O.OlµF 100V 5% 

R307 5183086000 1 .5k l1 C322,C422 5054330000 Dip . Mica 150pF 50V 10% 

R309 , R409 5183082000 1 kl1 C323, C423 5173734000 Polypro . 0 .0015µF 100V 5% 

R310, R410 5183058000 100!1 C324 , C424 5173010800 Elec. lOµF 16V 

R311, R411 5183118000 33kl1 C325 5160166152 Elec. lOOµF 25V 

R312, R412 5183058000 100!1 C326 51 7231 2000 Ceramic 100pF 50V 10% 

R313, R413 5183118000 33kl1 C330,C430 5170421000 Mylar 0.0068µF 100V 5% 

R314 , R414 5183118000 33kl1 C331 , C431 5170427000 Mylar 0.012µF 100V 5% 

R315, R415 5183042000 22!1 C332,C432 5170427000 Mylar 0.012µF 100V 5% 

R316, R416 5183094000 3 .3kl1 C333 ,C433 5170423000 Mylar 0 .0082uF 100V 5% 

R317, R417 5183122000 47k l1 C334, C434 5170429000 Mylar 0 .015µF 100V 5% 

R318 , R418 5183136000 200kl1 C335 , C435 5170419000 Mylar 0 .0056µF 100V 5% 

R319 5183122000 47k l1 C336,C436 5170421000 Mylar 0 .0068µF 100V 5% 

R320, R420 5183140000 270kl1 
R321 5183130000 100kl1 VARIABLE RESISTORS 

R322 5183152000 820kl1 R36,R37 5280004002 Semi-fixed 50kl1(B) 

R323 5183114000 22kl1 
R324 , R325 5183106000 10kl1 COILS 

R326, R327 5183130000 100kl1 
R328 5183082000 1 kl1 L301 L401 5286000400 Choke, 8mH; Variable 

R329 5183084000 1 .2kl1 SWITCHES 
R330 5183098000 4 . 7kl1 
R331 5183138000 220kl1 S1 5300510200 Lever, 2-2 

R332,R432 5183066000 220!1 S2 5300510700 Lever, 6-3 

R333, R433 5183106000 10kl1 S3 5300510600 Lever , 4-3 
S4 5300511500 Lever, 10-2 

R334 5183138000 220kl1 S5 5300511600 Lever, 10-3 

R335 5183110000 15kl1 S6 5300510600 Lever, 4-3 

R336, R436 5183090000 2.2k l1 
R337, R437 5183106000 10kl1 MISCELLANEOUS 
R338, R438 5183150000 680kl1 

U305,U405 5292802600 Filter, Low-pass 

R340 5183098000 4 .7k l1 U306, U406 5242105300 Resistor Array 100kl1 x 3 

R341 5183130000 100kl1 U307, U407 5242105300 Resistor Array 100kl1 x 3 

R355, R455 5183060000 120!1 
R356, R456 5183050000 47 !1 
R357 , R457 5183062000 150!1 

Parts marked with *require longer delivery time. (U]: U .S.A. (CJ: CANADA [GE]: GENERAL EXPORT 

[Al: AUSTRALIA [El: EUROPE [UK]: U.K. [J]: JAPAN 
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122-B 

REC/PLAY AMPL PCB ASSY 

REF. NO. PARTS NO. DESCRIPTION REF . NO. PARTS NO. DESCRIPTION 

• 5200013121 PCB A ssy [U ] R121 , R221 5183 118000 33kn 

• 5200013131 PCB Assy [All except U ] Rl 22, R222 5183042000 22n 
R123 , R223 5183094000 3 .3k n 

• 5210013101 PCB [U] R124 , R224 5183122000 47kn 
• 5210021201 PCB [All except U] R125 , R225 51831 37000 200 kn 

IC's Rl 26 , R226 5183140000 270kn 
Rl 27 , R227 5183066000 220n 

U101 , U201 5147040000 NE645B R128 , R228 5183082000 1 kn 
U104 5147024000 JRC4558DF R147 5183106000 lOkn 
U601 5220020400 BA843 R148 - R151 5183130000 lOOkn 

R152 5183128000 82k n 
TRANSISTORS R153 5183098000 4.7kn 

R154 5183114000 22kn 
0101, 0201 5145119000 2SC1844F R155 5183130000 1 OOk n 
0102, 0202 5042461000 2SC1327T R156 5183110000 15kn 
0103, 0203 5145185000 2SD655E 
0104, 0204 5145086000 2SC1636-2 R157 5183106000 10kn 
0110 5145132000 2SA933LNS R158 5183098000 4 .7kn 

R159 5183114000 22k n 
0111 15145178000 2SC1684S R160 5183010000 1 n 
0112 5145132000 2SA933LNS R161 5183086000 1.5kn 
0113 5145178000 2SC1684S 
0114 5145082000 2SC20600 R162 5183110000 15kn 
0115 5145178000 2SC1684S R163, R263 518 3126000 68kn 

R164 , R264 518 3118000 33kn 
0116, 0216 5145185000 2SD655E Rl 65 , R265 · 51 83122000 47kn 
0117, 0217 5145178000 2SC1684S R166, R266 5183106000 10kn 
0118, 0218 5145132000 2SA933LNS 
0601 , 0602 5230770700 2SC1841 E R167 , R267 51831 38000 220kn 
0603, 0604 5145091000 2SC945AK R168, R268 5183104000 8.2k n 

R169, R269 5183130000 lOOkn 
0605 5230770700 2SC1841 E Rl 70 , R270 5183058000 100n 
0606 - 0609 5145091000 2SC945AK R171 , R271 5183094000 3.3 k n 
0610 5042553000 2SA733P 
0611 - 0614 5145091000 2SC945AK Rl 72 , R272 5183122000 47kn 

R17 3, R273 518311 8000 33kn 
DIODES R1 74 , R274 518 3090000 2 .2 kn 

Rl 75 , R275 5183118000 33kn 
D101 , D201 5143198000 Zener , EOA01 -13RF Rl 76 , R276 51 83096000 3.9 kn 
D601 - 0604 5224012510 1S2076 
0605 5143143000 Zen er, R 04.3E Rl 77, R277 5183122000 47k n 
D606 - D608 5224012510 1S2076 Rl 78 , R278 5183122000 4 7kn 
D609 5143143000 Zener, RD4.3E Rl 79, R279 5183114000 22kn 

R1 80 , R280 5183098000 4 .7kn 
D610, D611 5224012510 1S2076 R181 , R281 5183108000 12kn 

CARBON RESISTORS R1 82, R1 83 5183106000 10kn 
All resistors are rated ±5% tolerance and 1/4 watt. R1 84 , R284 5183096000 3.9kn 

Rl 85 , R285 5183114000 22 kn 
R101 , R201 5183126000 68k n R186 , R286 5183128000 82k n 
R102 , R202 5183122000 47k n R187 , R287 5183106000 lOk n 
R103, R203 5183034000 10n 
R104 , R204 5183058000 100n R1 88 5183084000 1.2kn 
R105 , R205 5183118000 33kn R189 , R289 5183106000 10kn 

R 190 , R290 518 3 114000 22kn 
R106, R206 5183098000 4 .7k n R191 , R291 5183106000 lOkn 
R107 , R207 5183140000 270kn R192, R292 5183106000 lOkn 
R108 , R208 5183072000 390n 
R109 , R209 5183098000 4.7kn R193, R293 5183108000 12kn 
Rl 10, R210 5183082000 1 k n R194 , R294 5183106000 10kn 

R195 , R295 5183108000 12k n 
Rl 11 , R211 5183104000 8 .2kn R196 , R296 5183134000 150kn 
Rl 12, R212 5183114000 22kn R197 5183098000 4 .7kn 
Rl 13, R213 5183130000 lOOkn 
Rl 14, R214 5183094000 3.3kn R601 - R607 5183046000 33 11 
R115 , R215 5183094000 3 .3kn R608 5183118000 33kn 

R609 5183026000 4 . 7n 
R116, R216 5183064000 180n R610 5183110000 15kn 
R117,R217 5183064000 180n R611 518311 8000 33kn 
Rl 18, R218 5183082000 1 k n 
Rl 1.9, R219 5183118000 33kn 

t 
Rl 20 , R220 5183058000 100n 

Parts marked with *require longer delivery time. [U] : U.S.A . [CJ: CANADA [GE] : GENERALEXPORT 
[A]: AUSTRALIA [El: EUROPE [UK] : U.K. [J] : JAPAN 
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122-B 

REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION 

R612 - R614 5183112000 18k.11 C135 5260223050 Elec. 47µF 10V 

R616 , R617 5183110000 15k.11 C136 5260221450 Elec. 3.3µF 50V 

R618 , R619 5183106000 10k.11 C137 5260220950 Elec. 0.4 7µF 50V 

R620 5183112000 18kr! C138 5260221350 Elec. 2.2µF 50V 

R621 5183074000 470.11 C139, C239 5170455000 Mylar 0 .18µF 100V 5% 

R622 , R623 5183112000 18kr! C140 , C240 5173729000 Polypro. 560pF 100V 5% 

R624 5183110000 15k.11 C141, C241 5260220950 Elec. 0.4 7µF 50V 

R626 5183086000 1.5kr! C142 , C242 5260166752 Elec . 220µF 6.3V 

R627 5183106000 10kr! C143 , C243 5260221450 Elec. 3.3µF 25V 

R628 5183074000 470.11 C144 , C244 5173731000 Polypro . 820pF lOOV 5% 

R629 5183110000 15k.11 C145 , C245 5173728000 Polypro. 470pF 100V 5% 

R630, R631 5183062000 150.11 C146,C246 5173010800 Elec . 10µF 16V 

R632 5183110000 15k.11 C147 5173010800 Elec . 10µF 16V 

R633 , R634 5183086000 1 .5k.11 C148 , C248 5173734000 Polypro. 0.0015µF 100V 5% 

R639 5183118000 33k.11 C149,C249 5173010800 Elec. 10µF 16V 

R640 5183062000 150.11 C150, C250 5173010800 Elec. 10µF 16V 

R641 5183100000 5.6k.11 C151 , C251 5170411000 Mylar 0.0027µF 100V 5% 

R642 5183092000 2. 7kr! C152 5260220550 Elec . O.lµF 50V 

R643 5183116000 27k.11 C153 5172344000 Ceramic 0.047µF 50V 10% 

R644 5183062000 150.11 C1 54, C254 5173010800 Elec. 10µF 16V 

R645 5183116000 27k.11 C160 5172336000 Ceramic O.OlµF 50V 10% 

R646 5183100000 5.6k.11 C601 - C605 5172336000 Ceramic O.OlµF 50V 10% 

R647 5183078000 680.11 C606 5173010800 Elec . 10µF 16V 

R648 - R650 5183104000 8 .2k.11 C607 5172336000 Ceramic O.OlµF 50V 10% 

R651 5183086000 1.5k.11 C608 5054230000 Ceramic 0.047µF 50V 10% 

R652 5183074000 470.11 C609 5260164252 Elec . 33µF 16V 

R653, R654 5183106000 10k.11 C610 5260166852 Elec. 220µF 10V 

R655 5183086000 1.5k.11 C611 5260160750 Elec. lµF 50V 

R656, R657 5183110000 15k.11 C612 5260165052 Elec. 47µF 10V 

R658 5183086000 1.5k.11 
THERMISTORS 

R659 5183110000 15k.11 
R660 5183112000 18k.11 RT10 , RT20 5143127000 S5C14· 

R661 5183100000 5.6k.11 RT11, RT21 5143127000 S5C14 

R662 5183046000 33.11 
VARIABLE RESISTORS 

CAPACITORS 
R10, R20 5280004002 Semi-fixed 50kr!(B) 

C101,C201 5260164252 Elec. 33µF 16V R11 , R21 5280004002 Semi-fixed 50kr!(B) 

C102, C202 5260227200 Elec. 15µF 16V Rl 3, R23 5280004302 Semi-fixed 200kr!(B) 

C103,C203 5260223050 Elec. 47µF 10V R14, R24 5280004202 Semi-fixed 100kr!(B) 

C104,C204 5170425000 Mylar O.OlµF 100V 5% R15, R25 5280004202 Semi-fixed 100kr!(B) 

C105 , C205 5172304000 Ceramic 22pF 50V 10% 
R16, R26 5280004002 Semi -fixed 50kr!(B) 

C106,C206 5260220750 Elec . 0 .22µF 50V Rl 7, R27 5280004002 Semi-fixed 50kr!(B) 

C107 , C207 5170409000 Mylar 0 .0022µF 100V 5% R18 , R28 5280004002 Semi -fixed 50kr!(B) 

C108,C208 5170401000 Mylar 0 .001µF 100V 5% 
C109,C209 5173054800 Elec. 220µF 16V COILS 
Cl 10, C210 5260166852 Elec. 220µF 10V 

L101 , L201 5160107000 Choke , 1200µH 
C111 , C211 5260220750 Elec . 0 .22µF 50V L102 , L202 5286001100 Choke , 38mH 
C112 , C212 5170407000 Mylar 0 .0018µF 100V L103 , L203 5286001200 Trap , 12mH 
C113 , C213 5054745000 Dip , Mica 220pF 50V 10% L104, L204 5286001000 Choke , 3. lmH; Variable 
Cl 14, C214 5172324000 Ceramic 0 .001µF 50V 10% L105 5160151000 Choke, 1.2mH 
C115, C215 5260221450 Elec. 3.3µF 25V 

MISCELLANEOUS 
Cl 16, C216 5172324000 Ceramic 0 .001µF 50V 10% 
C117 , C217 5170419000 Mylar 0.0056µF 100V 5% U103 5292200300 OSC Unit, 100kHz 

Cl 18, C218 5170435000 Mylar 0 .027µF 100V 5% P1 5122126000 Connector Plug, 2P (WHT) 

C119,C219 5170417000 Mylar 0 .0047µF 100V 5% P2 5122130000 Connector Plug , 6P (WHT) 

Cl 20 , C220 5173010800 Elec . 10µF 16V P3 5122127000 Connector Plug, 3P (WHT) 
P4 5122128000 Connector Plug , 4P (WHT) 

C121, C221 5173010800 Elec . 10µF 16V 
C122 C222 5170441000 Mylar 0 .047µF 100V 5% P5 5122301000 Connector Plug, 4P (RED) 

C123 , C223 5170449000 Mylar O.lµF 100V 5% P6 5122303000 Connector Plug , 6P (RED) 

C124 , C224 5260225810 Elec. 0 .33µF 50V 10% P7 5122187000 Connector Plug, 6P (BLK) 
PB 5122130000 Connector Plug , 6P (WHT) 
F9 5122185000 Connector Plug , 4P (8 LK) 

P10 5122127000 Connector Plug ,. 3P (WHT) 
P11 5122131000 Connector Plug, 7P IWHT) 
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122-B 

JOINT PCB ASSY 

- REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION 

•5200014101 PCBAssy [U] CARBON RESISTORS 
•5200014111 PCB Assy [All except U] Al I resistors are rated ±5% tolerance and 1 /4 watt. 

•5210014100 PCB [U] R501 5183112000 18k!l. 
•5210022300 PCB [All except U] R502 5183086000 1.5k!l. 

R503 5183094000 3 .3k!l. 
TRANSISTOR R504 5183142000 330k!l. 

R505 5183100000 5.6k!l. 
0692 5231756800 2SD826EFG 

R506 5183142000 330k!l. 
DIODES R507 5183094000 3.3k!l. 

R508 5183112000 18k!l. 
0693 - 0695 5224013210 DS1350 R509 5183076000 560D. 

R510 5183074000 470D. 
CARBON RESISTORS 

R511 5183110000 15k!l. 
R693 5183076000 560n 5% ¼W R512 5183106000 10kn 
R694 ,t.5183038000 15D. 5% ¼W R513 5183098000 4. 7k!l. 

R514 5183086000 1.5k!l. 
CAPACITORS R515 5183090000 2.2k!l. 

C691,C692 5173010800 Elec. 10µF 16V R516,R517 5183110000 15k!l. 
C694 5172324000 Ceramic 0.001µF 50V 10% R518 5183114000 22k!l. 

R519 5183086000 1.5kn 
MISCELLANEOUS R520, R521 5183106000 10kn 

R522, R523 5183096000 3.9k D. 
P691 5122153000 Connector Plug, 1 OP (WHT) 
P692 5122148000 Connector Plug, 5P (WHT) R524 5183106000 10k!l. 
P693 5122147000 Connector Plug, 4P (WHT) R525 5183110000 15k!l. 

R526 5183102000 6.8k!l. 
R527 5183092000 2. 7k!l. 
R528 5183110000 15k!l. 

POWER SUPPLY PCB ASSY 
R529 5183086000 1.5k!l. 

REF. NO. PARTS NO. DESCRIPTION R530 5183090000 2.2k!l. 

- R531 5183110000 15k!l. 
•5200014022 PCB Assy (C) R532, R533 5183106000 10k!l. 
•5200014004 PCB Assy (All except C) R534 5183110000 15k!l. 

• 5210022102 PCB (C) R535 5183096000 3.9k!l. 
.5210014002 PCB (All except C) R536 5183106000 10k!l. 

R537 5183110000 15k!l. 
TRANSISTORS R538 5183096000 3.9k!l. 

R539 5183106000 10k!l. 
0501, 0502 5231755500 2SD985 
0503, 0504 5145085000 2SA934R R540 5183090000 2.2k!l. 
0505 5231 755100 2SD880Y R541 , R542 5183098000 4.7k!l. 
0506 5145091000 2SC945AK R543 5183090000 2.2k!l. 
0507 it\ 5231760100 2SD1022 R544 5183102000 6.8k!l. 

R545 5183110000 15k!l. 

~ 
0508 5042553000 2SA733P 
0509, 0510 5230505300 2SB750 R546 ,t. 5184233000 22n, Nonflammable 
0511 5230770700 2SC1841 E R547 5183102000 6.8k!l. 
0512 5231760100 2SD1022 R548,R549 5183130000 100k!l. 
0513 5231755500 2SD985 R550 5183104000 8.2k!l. 
0514 , 0515 5230505300 2SB750 R551 5183106000 10k!l. 

0516 5230 7.70 700 2SC1841E R552 5183066000 220n 
0517 & 5231755100 2SD880Y R553 5183136000 180k!l. 
0518 · 5230505300 2SB750 R554 5183106000 10k!l. 
0519 - 0521 5145091000 2SC945AK R555 5183112000 18k!l. 
0522 5042553000 2SA733P R556 ,t. 5184225000 10D., Nonflammable 

DIODES R557 , R559 5183110000 15k!l. 

0501, 0502 5224012510 1S2076 
0503 5224013210 DS1350 CAPACITORS 
0504, 0505 5224012510 1S2076 
0506 5224013210 DS1350 C501, C502 5054230000 Ceramic 0.047µF 50V 10% 
D507 - 0511 5224012510 1S2076 C503 5173072800 Elec. 470µF 16V 

C504 5260166852 Elec. 220µF 10V 
0512 5143198000 Zener, EOA01-13R C505 5260166052 Elec . 100µF 16V 
0513, 0514 5224012510 1S2076 C506 5173082800 Elec. 1000µF 25V 

~ 
0515 - 0517 5224013210 DS135D 
0518,0519 5143153000 Zene~, EOAO 1-06R C507 5173010800 Elec. 10µF 16V 
0521 5224012510 1S2076 C508 5173006800 Elec. 4.7µF 50V 

C509 5260165952 Elec . 100µF 10V 
0531 - 0534 ,t.5224013210 DS135D C510 5260165052 Elec. 47µF 10V 
0541 - 0544 ,t.5224013210 DS135D C511 5173072800 Elec. 470µF 16V 

Parts marked with *require longer delivery time. [U]: U.S.A. [CJ: CANADA [GE]: GENERAL EXPORT 
[A] : AUSTRALIA [El: EUROPE [UK]: U.K. [J]: JAPAN 
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REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION 

C512 5260165252 Elec. 47µF 25V CAPACITORS 
C513 5262002300 Elec. 2200µF 50V 
C514 51730_82000 Elec. 1000µF 25V 
C515 5173013800 Elec. 10µF 50V 
C516 5173006800 Elec. 4.7µF 50V 

C701,C801 5260160750 Elec . 1µF 50V 
C702,C802 5173011800 Elec. 10µF 25V 
C703,C803 5260162050 Elec. 4.7µF 35V 
C704, C804 5260160750 Elec . 1µF 50V 

C517 5173073800 Elec. 470µF 25V 
C705,C805 5260160750 Elec. 1µF 50V 

C518 5173048800 Elec . 100µF 50V 
C519 5260160750 Elec . 1µF 50V 
C520 5173084000 Elec. 1000µF 50V 
C521 5260223050 Elec . 47µF 10V 

C706,C806 5260160750 Elec. 1µF 50V 
C707 5173011800 Elec . 10µF 25V 
C708 , C808 5260162050 Elec . 4.7µF 35V 
C710 5260163452 Elec. 22µF 25V 

C522 5260160750 Elec . 1µF 50V C711, C811 5260165252 Elec. 47µF 25V 

C523 5260166852 Elec . 220µF 10V 
C524 5173071800 Elec. 470µF 10V 
C525 5260165952 Elec. 100µF 10V 
C526 5260164452 Elec. 33µF 35V 

C712,C812 5170449000 Mylar 0 .1 µF 100V ±5% 
C713,C813 5173071800 Elec. 470µF 10V 
C714 5173081800 Elec . 1000µF 16V 

VARIABLE RESISTORS 

R71 , R81 5150156000 Semi -fixed 50k.11(B) 
R72 , R82 5150154000 Semi-fi xed 10k.11(B) 

METER AMPL PCB ASSY 

REF. NO. PARTS NO. DESCRIPTION 

*5200031500 PCB Assy BALANCE AMPL PCB ASSY 
*5210031500 PCB 

REF. NO. PARTS NO. DESCRIPTION 

IC's 
•5200126600 PCB Assy 

U701 5147056000 HD-7400P 
U702 5220406800 Analog, TA 7230P • 5210126600 PCB 

TRANSISTORS IC's 

0701, 0801 5145178000 2SC-1684S U101 5220419600 NJM5532D 

0702,0802 5145178000 2SC -1684S U301 , U401 5220416600 NJM2041 D-D 

0703 , 0803 5145178000 2SC -1684S U501 L!\5220413100 NJM78M15A 

0704,0804 5145178000 2SC-1684S U502 ,1', 5220420500 NJM79M15A 

DIODES TRANSISTORS 

D701 , D801 5224012800 0A90R 0301 , 0401 5145151000 2SC1815GR 

D702, D802 5224012800 0A90R 0302,0402 5145151000 2SC1815GR 

D703,D803 5143118000 1S2473HJ 0303, 0403 5145150000 2SA1015GR 
0304, 0404 5145150000 2SA1015GR 

CARBON RESISTORS 0305, 0405 5230779200 2SC2824Y 

All resistors are rated ±5% tolerance and 1 /4 watt. 
0306 , 0406 5230779200 2SC2824Y 

R701 , R801 5183122000 47k.11 0307, 0407 5230017500 2SA1184Y 

R702 , R802 5183088000 1.8k.11 0308, 0408 5230017500 2SA1184Y 

R703, R803 5183152000 820ki1 
R704 , R804 5183122000 47k.11 DIODES 
R705, R805 5183098000 4.7k.11 

D301~0304 5143118000 1S2473HJ 

R706 , R806 5183062000 150.11 D401~0404 5143118000 1S2473HJ 

R707 , R807 5183098000 4 .7k.11 D501 ,1', 5228005000 W02 

R708 , R808 5183142000 330 ki1 
R709 , R809 5183114000 22k11 RESISTORS 
8710 , R810 5183096000 3.9k.11 All resistors are rated ±5% tolerance, 1 /4W 

and are carbon type unless otherwise noted. 
R711, R811 5183064000 180.11 
R712 , R812 5183074000 470!1 R101,R201 5181477000 620.11 
R713,R81 3 5183090000 2 .2k l1 R102, R202 5181474000 470.11 
R714 , R814 5183098000 4.7k.11 R103, R203 5181474000 470!1 
R715 , R815 5183082000 1 k l1 R104 , R204 5241150600 10kl1, Metal Film 

R105 , R205 5241150600 1 0k.11, Metal Film 
R716 , R816 5183074000 4 70 !1 
R717 ,R817 5183070000 330!1 R106, R206 5241148700 1.6kl1 , Metal Film 
R718 , R818 5183146000 470k l1 R107 , R207 5241148700 1.6k.11, Metal Film 
R719 , R819 5183110000 15kl1 R108, R208 5181458000 100.11 
R720 , R820 5183082000 1 kl1 R109, R209 5181530000 100k.11 

R110, R210 ,1',5183566000 33.11, Nonframmable 
R721, R821 5183040000 18!1 

Parts marked with *require longer delivery time. 
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IN/OUTPUT TERMINAL PCB ASSY (DBX) 

It 
(PC Board Omitted) 

REF. NO. PARTS NO. DESCRIPTION REF. NO. PARTS NO. DESCRIPTION 

R301, R401 5181525000 62k n • 5200013300 PCB A ssy [U] 
R302, R402 5181506000 10kn • 5200013310 PCB Assy [All except U] 
R303, R403 5181506000 10kn 
R304., R404 5241150600 10kn , Metal Film • 5210013301 PCB (U] 
R305, R405 5241150600 10kn , Metal Film • 5210021401 PCB [All except U] 

R306,R406 5181498000 4.7kn R365, R465 5183118000 Resi stor, Carbon 33kn 5% ¼W 
R307, R407 ,1, 5183566000 33 n , Nonframmable 5124055000 Terminal , IN /OUT; 8P 
R308, R408 ,1, 5183566000 33n, Nonframmable 
R309, R409 5181510000 15kn 
R310, R410 5181510000 15kn 

R311, R411 5181510000 15kn 
R312,R412 5181510000 15kn 
R313, R413 5181498000 4.7kn 
R314, R414 5181498000 4.7kn 
R315, R415 5181498000 4.7kn 

IN/OUTPUT TERMINAL PCB ASSY 
R316, R416 5181498000 4 .7kn (PC Board Omitted) R317 , R417 5181482000 1 kn 
R318, R418 5181482000 1 kn 

REF. NO. PARTS NO. DESCRIPTION R319,R419 5181482000 1 kn 
R320, R420 5181482000 1 kn 

• 5200013420 PCB Assy (U] 

R321 , R421 5181426000 4 .7n • 5200013430 PCB Assy [All except U] 

R322,R422 5181426000 4 .7n 
• 5210013401 PCB (U] R323,R423 5181426000 4 .7n 
• 5210021501 PCB [All except U] R324, R424 5181426000 4 .7n 

R325, R425 5181434000 10n 
R379,R479 5183120000 Resistor, Carbon 39kn 5% ¼W R326, R426 5181434000 10n 
P13 5122129000 Connector Plug, 5P (WHT) 

CAPACITORS 5126039000 Terminal, IN /OUT 

C101, C201 5172212000 Ceramic 100pF 50V 10% 
C102, C202 5172212000 Ceramic 100pF 50V 10% 

It 
C103, C203 5260163552 Elec. 22µF 35V 
C104,C204 5260163552 Elec . 22µF 35V 
C105,C205 5172212000 Ceramic 100pF 50V 10% 

C106,C206 5172212000 Ceramic 100pF 50V 10% 
SWITCH PCB ASSY (MEMORY) C107, C207 5260163552 Elec. 22µF 35V 

C108,C208 5260163552 Elec. 22µF 35V (PC Board Omitted) 
C301,C401 5260162650 Elec . 1QµF 25V 
C302,C402 5172204000 Ceramic 22pF 50V 10% REF. NO. PARTS NO. DESCRIPTION 

C303,C403 5172212000 Ceramic 100pF 50V 10% • 5200013700 PCB Assy (Memory) (U] 
C304,C404 5260162650 Elec. 1QµF 25V • 5200013710 PCB Assy (Memory) [All except U] 
C305,C405 5260162650 Elec . 10µF 25V 
C306, C406 5172211000 Ceramic 82pF 50V 10% • 5210013700 PCB (Memory) [U] 
C307,C407 5260163452 Elec . 2WF 25V • 5210021800 PCB (Memory) [All except U] 

I C308,C408 5260163452 Elec. 2WF 25V 0691 5145091000 Transistor, 2SC945AK 
C309 , C409 5260065600 Elec. 1µF 50V R691 5183086000 Resistor, Carbon 1.5kn 5% ¼W 
C310,C410 5260065600 Elec . 1µF 50V R692 5183076000 Resistor, Carbon 560n 5% ¼W 
C311,C411 5172236000 Ceramic 0.01µF 50V 20% S691 5133019000 Switch, Rotary ; 2-3 
C312, C412 5172236000 Ceramic 0 .01µF 50V 20% 

C313 , C413 5172236000 Ceramic 0.01µF 50V 20% 
C314,C414 5172236000 Ceramic 0 .01µF 50V 20% 
C315,C415 5172236000 Ceramic 0.01µF 50V 20% 
C316,C416 5172236000 Ceramic 0 .01µF 50V 20% 
C501 Lt 5263164500 Metalized 0.047µF 250V 10% 

REMOTE CONNECTOR PCB ASSY 
C502, C503 Lt 5173064000 Elec . 330µF 25V (PC Board Omitted) 
C504,C505 5172236000 Ceramic 0 .01µF 50V 20% 
C506, C507 ,1, 5260163552 Elec. 2WF 35V REF. NO. PARTS NO. DESCRIPTION 
C508,C509 5172236000 Ceramic 0.01µF 50V 20% 

* 5200013500 PCB Assy [U] 
MISCELLANEOUS * 5200013510 PCB Assy [All except U] 

P101 5122130000 Plug, Connector; 6P (WHT) • 5210013500 PCB (U] 
P102 5122127000 Plug, Connector ; 3P (WHT) * 5210021600 PCB [All except U] 
P301 , P401 5122126000 Plug, Connector; 2P (WHT) 

• P302,P402 5122127000 Plug, Connector ; 3P (WHT) 5334010100 Connector Socket, 12P 
5554099100 Bracket, Connector 

Parts marked with *require longer delivery time. (U] : U .S.A. (CJ: CANADA [GE] : GENERALEXPORT 
[A] : AUSTRALIA [E] : EUROPE [UK]: U.K. (J] : JAPAN 
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122-B 

REED SWITCH PCB ASSY (PC Board Omitted) 

REF. NO. PARTS NO. DESCRIPTION 

• 5200018400 PCB Assy [U) 
• 5200018410 PCB Assy [All except U) 

• 5210018400 PCB [U) 
• 5210022500 PCB [All except U) 

S693 5138006000 Switch , Reed 
C693 5054802400 Capacitor. Ml,- lar 0.01µF 100V 10% 

VOLTAGE SELECTOR PCB ASSY 

REF. NO. PARTS NO. DESCRIPTION 

* 5168548100 PCB Assy [GE) 

,1, • 5167548100 PCB [GE) 

5555062000 Plate, Voltage Selector; A 

(Continuted from page 99) 

REF . NO. PARTS NO. DESCRIPTION 

2 45 * 5555912000 Mask, B 
2 - 46 * 5554653200 Brae ket , Meter 
2 47 5296005300 VU Meter 
2 48 5524124000 Spring, GND 
2 49 * 5800064900 Chassis , Front 

2 50 * 5800059201 Bracket, Switch 
2 51 5124022000 Jack, PHONES 
2 52 * 5200013700 PCB Assy , Switch (MEMORY) [U) 

FUSE PCB ASSY 

REF. NO. PARTS NO. DESCRIPTION 

• 5200126800 PCB Assy [E, UK, A) 

• 5210126800 PCB [E, UK, A) 

5142087000 Holder , Fuse 
F1 , F2 ,1,5142188000 Fuse 1.6A 250V 
F3 , F4 .11 5041140000 Fuse 1A 250V 
F5 .11 5041138000 Fuse 500mA 250V 
F6,F7 ,1,5142183000 Fuse 315mA 250V 

LED PCB ASSY (PC Board Omitted) 

REF . NO. PARTS NO. DESCRIPTION 

• 5168899000 PCB Assy 

• 5167899000 PCB 

5143047000 LED SLP-114B (RED) 

COMMON MODELS REMARKS 

C-3 
A-650 

A-105 
C-3X 

C-3X 

* 5200013710 PCB Assy, Switch (MEMORY) [All except U) 
2 53 5133019000 Switch , Rotary ; 2-3 

2 54 5534431000 Button, B 
2 55 * 5534422100 Rod, Power Switch 
2 56 *5200126800 PCB Assy , FUSE [E , UK, A) 
2 57 5282406802 Variable Resistor 50k.!1(A) x 2 
2 58 5504676000 Foot 

2 59 *5551031200 Chassis, R 
2 60 * 5200014004 PCB Assy , POWER SUPPLY (U] 

* 5200014022 PCB Assy , POWER SUPPLY [All except U) 
2 61 * 5555951001 Heat Sink 
2 62 * 5033291000 Plate, Insulating 

2 63 5231755100 Transistor, 2SD880Y 
2 64 * 5317000300 Plate, Insulating 
2 65 5231755500 Transistor, 2SD985 
2 66 * 5033295000 Tube, Insulating 
2 67 *5553353104 Bracket, Transformer ; B 

2 68 * 5555060000 Bracket, B [GE, E, UK, A) 
2 69 & * 5167548101 PCB, VOLTAGE SELECTOR [GE ) 
2 70 it 5320024701 Transformer , Power [J) 

It 5320024801 Transformer , Power [U, CJ 
it 5320025001 Transformer , Power [ E, UK, A) 
,t 5320024901 Transformer , Power [GE) 

2 71 * 5534473000 T -Type Rivet 
2 72 * 5200031500 PCB Assy, METER AMPL. 
2 73 5334027300 Connector Cannon , 3P 
2 74 5334027200 Connector Cannon , 2P 

Parts marked with *require longer delivery time. [U) : U .S.A . 

[ A) : AUSTRALIA 
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122-B 

12. SEMICONDACTORS LISTS 

116 
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INSTRUCTIONS FOR SERVICE PERSONNEL 

BEFORE RETURNING APPLIANCE TO THE CUSTOMER, MAKE LEAKAGE­
CURRENT OR RESISTANCE MEASUREMENTS TO DETE-RMINE THAT EXPOSED 
PARTS ARE ACCEPTABLY INSULATED FROM THE SUPPLY CIRCUIT. 

Resistor values are in ohms (k = 1,000 ohms). 

2. All capacitor values are in microfarads (p = picofarads). 

3, it Parts marked with this sign are safety critical components. 

They must always be replaced with identical components - refer to 

the TEAC parts l ist and ensure exact replacement , 

4, C:::J 
5, r--7 

L..--.....1 

6, 

front panel indication 

rear panel indication 

+B power supply circuit 

- B power supply circuit 

7 . DC voltage measurement conditions 

• Measure with DC volt meter 
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INSTRUCTIONS FOR SERVICE PERSONNEL Resistor values are in ohms (k = 1,000 ohms). 5. 
6. 

I t : 
L..--....J 

front panel indication 

rear panel indication 

BEFORE RETURNING APPLIANCE TO THE CUSTOMER, MAKE LEAKAGE­
CURRENT OR RESISTANCE MEASUREMENTS TO DETERMINE THAT EXPOSED 
PARTS ARE ACCEPTABLY INSULATED FROM THE SUPPLY CIRCUIT. 

2. All capacitor values are in microfarads Ip = picofarads) . 

3 . ,II Parts marked with th is sign are safety critical components. 
They must always be replaced with identical components - refer to 
the TEAC parts list and ensure exact replacement. 

+B power supply circuit 

- 8 power supply circuit 

7. DC voltage measurement conditions 

• Measure with DC volt meter 

• Mode REC/PAUSE 
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INSTRUCTIONS FOR SERVICE PERSONNEL 

BEFORE RETURNING APPLIANCE TO THE CUSTOMER, MAKE LEAKAGE­
CURRENT OR RESISTANCE MEASUREMENTS TO DETERMINE THAT EXPOSED 
PARTS ARE ACCEPTABLY INSULATED FROM THE SUPPLY CIRCUIT. 

NOTES 
1. All resistors are 1 /4 watt, ±5 %, unless marked otherwise. 4. c::=:J : front panel indication 
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Resistor values are in ohms (k; 1,000 ohms). 

2. All capacitor values are in microfarads (p; picofarads). 

3. Lt Parts marked with this sign are safety critical components. 

They must always be replaced with identical components - refer to 

the TEAC parts list and ensure exact replacement. 

5. :---7 : rear panel indication L... __ ....J 

6. ---- +B power supply circuit 

-B power supply circuit 

7. DC voltage measurement conditions 
TASCAM 122-B 

• Measure with DC volt meter 

• Mode REC/PAUSE 
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