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I. SPECIFICATIONS

FORMAT -

VHS PAL Standard

VIDEQ RECORDING SYSTEM

| Rotary, slant azimuth twe-head helical scan system -

VIDEO SIGNAL SYSTEM

PAL colour and CCIR monochrome signals, 625 lines

©.TAPE WIDTH.. cren o[ 127 mm
TAPE SPEED NORMAL | 23.39 mmysec .
' B - FF/REW | 4min. (AKAI E-240 cassette)
. o QUICK FINDER | Approx. 9 times normal speed
. RECORDING SPEED | 240 min. (AKAI E-240 cassette)
POWER REQUIREMENTS 220V/110V (VS-SEG), 200V/240V (VS- SEK)
_ B AC selectable, 50 Hz 37 Watts (Including \_rldeq timer)
- OPERATING TEMPERATURE _ 5°C 10 40°C _
~ AERIAL INPUT VS-SEG | VHF Band I, Channels 204,
' S - VHF Band Ul, Channels5 to 12,
_ ' UH'F Band IV/V, Channels 21 to 69-
_ VS-5EX UHF Band IV/V, Channels 21 to 69 bnly_
- AERIAL OUTPUT | UHF Channels 30 to 39 (adjustable)-
_ _ Set to.channel 36 prior to shipment )
VIDEO SIGNAL INPUT | 0.5 to 2.0 Vp-p/75 oh.ms {video/sync ratio shou]d be normal}
' 'OUTPUT | 1.0 Vp-p/75 ohms
) SIN More than 43 dB
HOR[ZONTAL RESOLUTION ' More than 240 lines
AUDIO SIGNAL INPUT MIC | —70 dBs/high impedance unbalanced
| ' LINE | ~20 dBs/50 kohms unbalanced

AUDIO SIGNAL OUTPUT |

~6 dBs/less than 1 kohm unbalanced

S/N.

More than 40 dB

FREQUENCY RESPONSE

70 Hz to 8 kHz

© VIDEO TIMER

| CLOCK. DISPLAY.
- CLOCK REFERENCE

NUMBER OF PROGRAMS

24 hour fluorescent digital display
Locked to power line frequency, 50/60 Hz self select

_' 9 programs possible:

Five 14 Jays one time memory programs
Two every duy progeams.

Two every week programs

Sleeper operation possible

- DIMENSIONS -

440(W) x 133(H) x 398(D) mm

WEIGHT

(173 x 5.2 x 15.7 inches)

1 12kg (26.4 1bs)

"~ *For improvernent_p_u rposes, design and specifications are subject to change without notice,
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1. DISMANTLING OF UNIT

[n case of trouble, etc. necessitating dismantling, please
dismantle in the order shown in the photographs.
Reassemble in reverse order.

CASSETTE LID

2 2 UPPER CASE




1. CONTROLS

1. VS-5EG/EK
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10,
11.
12
13.
14.
18.
16.
17.
18.
19,
20.
21,
22.
23,
24.
25,
26.
27.
28,
29,
30.
33,
3z,

3.

. EJECT BUTTON

INFRARED RAY DETECTOR and

AEMOTE CONTROL INDICATOR

OPERATING BUTTONS

CASSETTE HOLDER

FUNCTION BUTTONS (ON and OFF/TIMER)

DIGITAL DISPLAY (PROGRAM, CLOCK/START TIME,
COUNTER/STOP TIMER and TV CHANNEL)

MEMORY STOP SWITCH

. CHANNEL BUTTONS

COUNTER RESET BUTTON
SLEEP BUTTON

MEMORY CANCEL BUTTON
MEMORIZE BUTTON
SELECT DAY/TIME/CHANNEL {CH} BUTTON
MODE SHIFT BUTTON
PROGRAM SET BUTTON
FINE TUNING HOLES

TV SEARCH HOLE

TV PRESET CANCEL HOLE
TIME SET HOLE

TRACKING CONTROL
MICROPHONE {MIC} JACK
AC INPUT SELECTOR
POWER SWITCH

ANTENNA [ANT.} IN JACK -
RF. OUT JACK

CHANNEL {CH.) SET SWITCH
VIDEQ MODE SELECTOR
AUDIO JACK

VIDEQ IN JACK

VIDEQ QUT JACK

REMOTE PAUSE/STILL JACK
RF CONVERTER CHANNEL {CH.}
ADJUSTMENT (ADJ) HOLE
AC INLET

2. REMOTE CONTROL UNIT RC-V5
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REMOTE CONTROL INDICATOR
TRANSMITTING WINDOW
FUNCTION BUTTON
OFF/TIMER BUTTON

CHANNEL BUTTONS
OPERATING BUTTONS
COUNTER RESET BUTTON
SAFETY LOCK
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~IV. PRINCIPAL PARTS LOCATION

G NOM AWM =

DISPLAY P.C BOARD V1004A5440

EJECT SWITCH
REW SWITCH

STOP SWITCH

QUICK FINDER { =4 } SWITCH
PLAY SWITCH

F.FWD SWITCH

QUICK FINDER { »» ) SWITCH
REC SWITCH

SOUND DUB SWITCH

. PAUSE/STILL SWITCH

DIGITAL DISPLAY

FUNCTION ON SWITCH
FUNCTION OFF/TIMER SWITCH
INFRARED RAY DETECTOR
MIC JACK

17.
18.
19,
20.
21.
22.
23.
24.
25,
26.
27.
28,
29,
20.
at.
32.

@ @

Fig. 4 Front View

TRACKING VOLUME

TIMER SET SWITCH

TV PRESET CANCEL SWITCH
TV SEARCH SWITCH

FINE TUNING SWITCH {+)
FINE TUNING SWITCH {-)
PROGRAM SET SWITCH
MODE SHIFT SWITCH
SELECT DAY/TIME/CHANNEL SWITCH
MEMORIZE SWITCH
MEMORY CANCEL SWITCH
SLEEP SWITCH

COUNTER RESET SWITCH
CHANNEL SWITCH (DOWN)
CHANNEL SWITCH {UP}
MEMORY STOP SWITCH




S. IMPEDANCE ROLLER

DRUM MOTOR P.C BOARD V1004085480
DRUM HEAD BLOCK

T.U IMPEDANCE ROLLER

CAPSTAN MOTOR P.C BOARD v1004B5491
C.M FILTER P.C BOARD V100405500
AUDIO P.C BOARD V1004A5350

CAPSTAN MOTOR

DRIVE P.C BOARD V100485360

TUNER UNIT

. ANTENMA BOOSTER

RF CONVERTER

. TUNER P.C BOARD KB240303

14.
15.
16.
17
18.
19.
20.
21.
22,
23,
24,
25,
26.

Fig. 5 Top View

POWER TRANS .
POWER SUPPLY P.C BODARD KA240178
SENSOR P.C BOARD V1004C8370
AUDIO ERASE HEAD

FULL ERASE HEAD
AUDIO/CONTROL HEAD

PINCH ROLLER

SUPPLY REEL

TAKE UP REEL

MIC P.C BOARD V1004C5380
DISPLAY P.C BOARD V1004A5440
FOWER SUB P.C BOARD
MEMORY P.C BOARD V10045381
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VIDEOQ P.C BOARD V1004A5420
REAR P.C BOARD V1004C&330
DRUM MOTOR

LOADING SWITCH A

EJECT SWITCH

REC SAFETY SWITCH
LOADING MOTOR

10.
",
12.
13,
14.

Fig. 6 Bottom View

LOADING SWITCH B

REEL MOTOR

MOTOR FILTER P.C BOARD V100405400
CAPSTAN FLYWHEEL

CAPSTAN MOTOR .
SYSCON P.C BOARD V1(QD4A8341

SERVO P.C BOARD V1004A5340




V. VOLTAGE CONVERSION

240V =—— 200V

Power requirements for electrical equipment differ from

a

rea to area. The operating voltage of V-5 is preset to

220V (VS-5EG) or 240V (VS-5EK). Before connecting,
check that the AC INPUT selector on the rear panel is
set to the voltage for your area:

2

20V, 50 Hz for Europe except UK

240V, 50 Hz for UK

|

10V, 200V, 220V or 240V, 50 or 60 Hz for other

countries. (If in doubt, consult a qualified electrician.)
If the AC INPUT is not set for your area:

I

2

3.

- Confirm that the POWER Switch on the rear panel
is set to OFF. :

. Confirm that the POWER Cord is disconnected,

Move the AC INPUT selector with a screwdriver so

that the marker is above the voltage for your area.

Fig. 7




VI. CIRCUIT DESCRIPTION

I.

MAIN FEATURES OF VS§-5
Main features of V5-5 are as follows.

1-1. Buzzer Alarm

In any one of the following cases, the built-in buzzer
issues a warning.
I'} Tape End _
When the clear tapes attached to the starting end
and finishing end of the tape pass in front of the
sensor in any mode,
2} Counter “0000"
When the counter passes “0000” in FF or REW

 3) Rec. Safety

Rec button orsound dub button is pressed when
using the tape whose erasure prevention tab is
snapped off,

4) Break-down
When break-down occurs in VS8-5 for some rea-
sons, the break-down is indicated and the power
supply is cut off.

1-2. Quick Finder

Noise-less playback of ¢ time speed (normal and
reverse direction) is possible, and since the noise bar
is only produced in the fixed position, the picture
does not flicker and it is easy to see,

1-3. STILL, Frame Advance, Slow Motion,

Playback

1} STILL
Stitl picture can be obtained by pressing the
- PAUSE/STILL button while playing.
2) Framme Advance
One frame can be advanced each time the PAUSE/
STILL button is pressed while playing,
3) Slow Motion
Slow motion playback is possible by pressing
continuously the PAUSE/STILL button for more
than 0.5 seconds.
It should be hoted that if the still mode is kept for
more than 90 seconds, it will be automatically
changed to the stop mode to protect the tape.

1-4. Auto Tuning Synthesizer Tuner

By pressing the TV Search button, the TV signal is
automatically caught and the scanning is automatical-
ly stopped at the best point.

If the TV station is desired to be memorized, it can
be stored in the desired channel by pressing the
MEMORIZE button. The memory capacity consists
of 16 channels (16 TV stations) and hey can be
memorized at random regardless of the kind (high or
low) of the frequency.

Also the auto tuning is available in the follwing order.
UHF - VHF (H) = VHF (L)

and the band is automatically switched and at the

same time the band indication is changed as follows.
U-H-=L

The channels are backed up by the internal recharge-

able batteries for one week,

1-5. 14 Days (2 Weeks)/9 Programs

Programmable Timer

9 program memory can store programs @& — © as
follows.
@ Once Program: Program O — (& , once program
' stipulated within two weeks.
® Everyday Program: Program 6 — @,program
to start and stop at a fixed
time every day.
© Weekly Program: Program — @, program at
fixed time and on fixed day
every week.
The program can be stored for one week by the
built-in rechargeable battery. The indication after
power failure is made by the lighting of the clock
set. If any program is desired to be skipped, it can be
skipped by pressing the Cancel button, and it can be
read out and used (by pressing the Memorize button)
provided that a new program is stored.

1-6. Front Operation Feather Touch Direct

Function

The operation button is of feather touch type. and
the lamp inside the operated button is lit so that it is
easily confirmed which mode is being executed.
Since the buttons not so often used during the
ordinary operation are provided in the rear of the
panel and operated by means of the operation rod
provided, there is no fear of the memory erased due
to misoperation,

For recording, just press the “REC™ button (one
touch recording method).

1-7. Infrared-ray Wireless Remote Control

The infrared-ray wireless remote control with the
operational distance of about 6 m and the angle of
257 (in case of no reflection). The power can also be
turned ON and OFF, Indicator lamps are provided
so that the battery condition and transmitting
condition can be seen at a glance, VS-S itself in-
corporates an indicator lamp to show the receiving
condition, and it can be confirmed whether the
signal from the remote control has been transmitted
correctly to the unit, The remote control has an
“SAFETY LOCK™ Switch to prevent its misopera-
tion.




1-8. Auto REW QOperation

When picture recording or playing back is completed,
lhe tape is automatically rewinded to the tape
counter *0000” {(when counter memory is pressed) or
to starting end of the tape. This function is very
convenient especially in timer recording because the
machine is stopped only afier the tape is rewinded
Lo the start when the recording is completed to the
end of the tape thus enabling the record to be played
back soon.

1-9. AEC Operation

(Automatic Editing Control)

The unit incorporates the AEC mechanism which
prevents the picture disturbance at the joint between
a cut and a cut. It prevents the disturbance by
rewinding the tape at an equal speed for a fixed time
(a fixed length) and playing it back thus putting the
track arrangement in order between the cuts.

1-10. Accurate Counter

If the tape passes the point of “0000” in FF or REW,
the tape is forwarded or reversed a little to stop at
the counter indication 0000,

When the tape is not loaded, the counter cannot be
reset,

i-11. 4 Motors Mechanism

To stabilize the operation an independent motor is
provided for each mechanistmn.

1) Head Motor (Quartz Direct Drive Method)

2) Capstan Motor

3) Loading Motor

4) Reel Motor

1-12. 3 Micro-processors

" By using separate micro-processors, the complicated
circuit are controlled comparatively simply.
i} Micro-processor for mechanism control
2) Micro-processor for tuner control
3) Micro-processor for timer control

Especially the memory in the timer and tuner circuits
is backed up by the built-in rechargeable batteries,
and when a power failure is detected, all the data
stored in the timer and tuner are stored in the
memory.

The unit has a program to check itsell when the
power is turned “ON”, and if any abnormality is
found, it issues the buzzer alarm and indicates
“breakdown” on the FLD.

1-13. Breakdown Mechanism

When the self-checking mechanism finds a breakdown
or the operation of the mechanism fails, the buzzer is
sounded and the breakdown is indicated on the FLD.
Also the breakdown tuins the power OFF and makes
all the operations disable, When the cause is removed,
it can be reset by the OFF = ON operation of the
main power.

1-14. Channel Set OSC

The unit incorporates an oscillator for channel setting
so that the RF converter can be set swiftly and
accurately in an empty channel of the TV.

1-15. Input Automatic Switching

When the video signal is inputted in EXTERNAL
VIDEQO IN TERMINAL, EXT. IN imode is auio-
matically obtained.

2. SERVO CIRCUIT

2-1. Outline of Servo Circoit

The servo circuit of VS-5 uses the capstan servo
systern.

Therefore, for the tracking control when playing
back, the drum motor is driven at a fixed phase and
the C.T.L. phase is matched by controlling the speed
of the capstan motor. The relationship between the
reference signal and comparison signals of various
modes is shown in Fig, 8.

HEAD MOTOR

CAPSTAN MOTOR
REFERENCE COMPARISON REFERENCE COMPARISON
INPUT VIDEO INPUT VIDEO C-FG
REC V Syac P.G. V Sync/2 16
PB *  X'tal P.G. ¥ Xtal CTL
X9PB X’tal PG. Drum P.G. C—;}-

{(* In AEC, the reference signal of PB is the input video V sync.) Fig. 8




2-2. Drum Servo Circuit

2-2-1. Rec Mode

1} Phase Control

For the reference signal when recording, V-Sync
is used which is the input signal separated through
the Sync separator of the video circuit.

This signal is inputted in IC1 @D and separated
into two systems within the IC, and one signal is
1/2 counted down through MM, outputted from
Pin 6) through CTL REC AMP, and supplied to
C.T.L. Head through Terminal (2). Another
sipnal is added as a trigger signal to the trapezoid
wave form generator within the IC1 through FF.
The comparison signal generated by the P.G Head
is level adjusted by VR and supplied to Pin @3.
Then, the signal is separated into two and added to
Mono — Multi, where the phase of the switching
pulse is adjusted (VR3, VR4) and they are out-
putted from Pin €0. A part of the above Mono-
Multi output is again added to MM3 through the
Gate. Here the switching point in recording is
determined by the time constant by VR2 and C12.
Then the output signal passes the gate and is added
to 5/H circuit (sample & Hold) as a sampling pulse.
On the other hand, the trapezoidal wave preduced
by the trapezoidal wave form generator is also
added to the S/H circuit and sampled by the above

sampling pulse, and the output is stored in the -

hold circuit. (C14). The signal sampled and held
is outputted from Pin (9, and then, the phase
control signal is added to the speed conirol circuit
through R17 and R21.

2) Speed Control
The output from DM-FG is ampiified by 1C5 1/2 -

and added to IC1 (@, and the input is added to
the speed control MM within the IC5 as a trigger
signal. The time constant of the speed Mono-Multi
is determined by VR6, R23 and C16 because the
iC2 electronic switches Pins & and are
eneigized in- Rec mode. The output is taken out
of Pin 8 and added to IC5 (1/2) Pin &), and
the output is taken out of Pin (D and added D M.
control circuit through Terminal (3) .

2-2-2, Play Back Mode

1} Phase Control Circuit

For the reference signal in PB mode, the signal
generated by the X'tal OSC of Y/C PCB is used
after being counted down to 50 Hz, as shown in
Fig.&. Others are exactly same as for recording
mode,

2) Speed Control Circuit

a) Normal Speed Play Back
Exactly same operation as for recording.

b) Cue or Review
The relative speed of the video head and the
tape in CUE (X9 forward play) is reduced by
about 4% in comparison with that under
normal condition. The reason is that the run-
ning dircction of the tape and the rotating
direction of the video head are the same.
How the video head traces the pattern on the
tape is shown in Fig. 9. On the other hand, the
relative speed of the video head and the tape
in REVIEW (X9 reverse play) is reduced by
about 4.06% in compatison with that under
normal condition. The reason is that the
running direction of the tape and the rotating
direction of the video head are opposite. As
aforementioned, since fy and fv change in
CUE and REVIEW thus making the synchro-
nization of the TV picture unavailable, the
stable picture will not be obtained on the TV
screen.
To prevent this and to make fy (horizontal
frequency) of the playback video signal normat,
the speed of the drum motor is changed.
fy (vertical frequency) also changes but it will
pose no problem because the vertical synchro-
nization range of TV is wide.

* Reference:
o Reduction of relative speed in CUE mode

—(1+9)x2339
(35x 62 x3.14)-23.39

O Increase of relative speed in REVIEW nrode

(—1+9)x23.39
(25 x 62 x 3.14)-23.39

x 100 =482%

x 100 =3.86%

The output in each mode of IC3 is shown in
Fig. 10.

¢) CUE Mode

in CUE mode, IC3 40 -~ ‘" - 1C2 43 -~
‘H - IC2 @ — G - ON as shown in Fig.
10, and the titne constant of the speed control -
MM within IC]1 is determined by VRS, R22
and C16, and the speed of the head motor is
increased by the reduction (4.82%) of the
relative speed of CUE mode described above.

d) REVIEW mode

In REVIEW mode, IC3 @ - ‘H — IC2 @
= 'H - IC2{ — @ — ON as shown in
Fig. 10, and the time constant of the speed
control within IC1 is determined by VR7, R24
and C16, and the speed of the head motor is
reduced by the increase (3.86%}) of the relative
speed of REVIEW mode described above.

12



Audio Track

\
(

L CTL Track ]
Al B1 Az Bz A3 Ba A4 B4 Az Bs A6 Be A7 B7 Ag Bs As Be Aw Bio Au Bu Az Bi2

% Vt:Normal Tape Speed
¥ Vo:Normal Drum Speed

A B CUE SW’ING PULSE

CUE ENVELOPE

CTL Track|

Ay BI Az Bz A3 B3 A4 Bs As Bs As Bs A7 B7 As Ba As Be Ao Bio Au Bi Az Biz

_ % Vi:Normal Tope Speed
' ¥ Vo:Norma! Drum Speed

B A ksvuzw SW'ING PULSE
i
|
1 : |
22 " 2 P -
74 4 A , 7

REVIEW ENVELOPE

{b )REVIEW MODE

Fig. 9
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NORMAL
MODE

{a)

R25 12K

REVIEW
MODE

tc)

Fig. 10

RT IQOK
IC1 @-—M > »

Phase Error Cut

o1
b

R29 3.3K

ALlI2v

x
8 TRI
o
[+ 4
5
5| &
> = 5]
D2
1c3(Z—— >

R21 330K

IC1(3—=

e R REV
O———W—e—aL i2v

3) Additional Circuit for Drum Motor Speed Control
Since the drum motor phase control is not re-
quired in SPEED mode, it is eliminated by turning
TR1 ON. '

TRI =+ ONEPhax Ereor Out + GND
IC3 @~ ‘H'—|: R19 GND] |
IC2 @ = ‘W —~IC2 @ ~ @ +~ON - R20—+ ALI2V

=+ C17 + charged 10 the voltage determined by R19, R20.

The circuit shown in Fig. 11 is intended to return

Cig

0,022
$—i—

Fig. 11

the speed of the head motor to the steady rotation
immediately when the mode is returned from
SPEED to NORMAL, and it adds the potential
given to C17 in SPEED play immediately to the

speed control circuit in NORMAL mode instead of

the phase error. To improve the rising from the
power ON, C18 is inserted, and immediately when
ACI12V is supplied, this charges the potential at A
point (Fig. 11) to the value of steady state (poten-
tial near to DC + 2.4V). '

14
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IC ’ 1C1 (o]
@ @ @ Phase Error ®
wi {
"g ALz 4
2 aLizv 85
8 x ALIZY gh * RST 22K
S1 2 3 Z R y— M- OM CONT OUT
g 2= TR7 D g o ALiZY
4
'_N @ (]
ICS
(I!} &Y @
© REFO— Lt
=
2
=
12}
m
9
x O »
DM.STOP :

Fig. 12

The circuit shown in Fig. 12 is intended to prevent
the Drum motor from being locked at double
speed, and when it is being locked at doubie speed,
IC1 4@ becomes ‘L, TR7 ON, TRS ON, and
IC1 49 is grounded by R66 to prevent the lock-
ing.
When DM starts,
It & ~L—+ICS 7 —>H—~TR6-0N-|:TRI-‘ON
IC2 5 +H - 1C2 @ — @ -0N,

and it charges the alternate voltage for phase
controt to C17 and makes the phase control easier
when the DM speed becomes constant.
(Same operation as for CUE/REVIEW)

2-3. Capstan Servo Circuit

2-3-1. Rec Mode

1) Speed Control Circuit -
The capstan motor has FG. FG output is 500 rpm,
3,600 Hz.
The FG output of the capstan motor is amplified
by TRS and added to 1C4 (8. The signal passes
FG amplifier - FF1 — FF2 within the IC4 and is
added to MM2. The time constant of MM2 is

IWHH

Fig. 13

determined by C27, VRS and R67. This is because
the Rec mode forces normal speed as shown in
Fig. 10,1C3 @ > ‘'~ €8 @, (8, ® ~»H, and
the electronic SW of IC8 is at the normal side, and
VRS and R67 are selected. Then, the signal passes
the gate and makes the trapezoidal wave. (delayed
signal).

The trapezoidal slope will be IC3 3) -~ L = TR10
—~ OFF when normal, and is determined by R74
and R75. On the other hand, the signal from FF2
passes the inverter, and together with the signal
from MM2, triggers FF3 and uses the output as
a sampling pulse (current signal} to sample the
trapezoidal wave previously made. The output is
held in the hold circuit and ouiputied from
IC4 (D, and the output is added to TR11 through
the clamping circuit consisting of D14, R80 and
R81, and the cutput is amplified about 30 dB by
TR11 and taken out of P33 () as the capstan
motor control output.

The signal from the phase control circuit is added
to IC4 3 and mixed with the speed control
signal. Actually the apparent time constant is
changed by adding the DC voltage of phase ervor
to the circuit of [C4 MM2. (Fig. 14)

_________ " Xev

- o
U U U

Fig. 14

15



2) Phase Control

The reference signal when recording is input V
sync. The composite sync inputted into IC1 €9,
after passing Vgg and FF within 1C1, is outputted
{rom ICt (% as V-pulse, As seen from the normal
mode in Fig. 10, 1C3 @ » ‘H' - IC6 B) - ‘H’ >
IC6 @ — @) — ON, and the signal is added to
TR2. Passing the emitter follower of TR2, it is
inputted from IC4 9 to make the reference
trapezoidal wave. [n the case of comparison signal,

the signal 4002Hz obtainable from [C4 (8 of the

capstan motor FG circuit is amplified and inputted
into the electronic SW 1C8 (@), and the output can
be obtained from IC8 (@ becaunse of normal mode,
and the output is inputied in the 1/8 countdown
citcuit IC7 (D). The output is taken out of IC7 &
as 25 Hz. This is differentiated by R100 and C41,
wave formed by TRI1S and inputted to IC1 (3).
In REC mode, the output is obtained from IC1 &
and it is again inputted into the electronic SW
IC8 U and taken out of IC8 @3 . This is inputted
into 1C4 (9 and passed through the PG amplifier
within the IC4 = MMI1 — gate, and the sampling
pulse as a comparison signal is obtained. In REC
mode, J104 (2 > L - TR3 — ON, so the time
constant of MM is determined by R32, R11, R43
and C26.

The trapezoidal pulse (produced from input V
sync), reference signal, is sampled by the sampling

pulse { % x é—= 25 Hz}, comparison signal, and

is added to the speed control circuwit of IC4 (3)
through the hold circuit.

2-3-2. Normal PB Mode

1) Phase Control Circuit

The comparison signa} of the phase control circuit
is obtained from CTL head. The output of CTL
head is inputted into IC1 & . In PB mode, the
CTL REC amplifier of IC1 is turned OFF, and the
CTL amplifier output within the IC passes the
elecironic SW within the IC and is outputted from
IC1 (2. In NORMAL mode, IC8 (D) is selected and
the output is made from IC8 (9. This is inputted
into IC4 ({5 and it passed through PG amplifier
- MM1 — pate, and samples the reference signal
as the sampling pulse. Here the tracking is con-

trolled by MM1.
In PB,
J104 (2 > H + TR3 - OFF so the time constant
‘ of MM1 is determined
D7 —+0ON,

- by EXT. VR, VRI1, R43 and C26.

In the case of reference signal, the X’tal oscillator
signal counted down to 50 Hz obtainable from the
signal circuit as well as the drum motor circuit is
inputted into IC1 @& and 1/2 counted down to
obtain 1/2V pulse from IC1 8. This V pulse is

inputted into 1C4 (3 via IC6 electronic SW and
TR2 to make the trapezoidal pulse, the reference
signal within the IC4. This reference signal is
sampled by the comparison signal (produced from
CTL) previously made and is outputted (rom
IC4 (3, and then it is inputted into the speed
control circuit IC4 (3).

2) Speed Control Circuit

As in REC mode, from the signal from CM. FG,
the outpiat is obtained within the IC4 by the
following operation.

FG + FFI1 = FF"]: MMZEUalc = Traperoide Gen.—‘l
Phase Error PIF = FF

L ————— Sampling ~+ Hold —
INV

= Cutput

2-3-3. Speed Play Mode {in this mode, all the IC8

(electronic SWs) are at SPEED side]

1) Speed Control Circuit

In SPEED PLAY mode, the only difference in
operation between CUE mode and REVIEW
mode is that the time constant of MM2 within the
IC4 for the speed control circuit is changed, and
this part only will be described below, The signal
from CM, FG is processed within the 1C4 as
follows to output the CM control signal,

CM,FG — FFi —~ FF2

MM2 ‘E Gale ~ Traperoide ol ]
(C4 76 ) |:Ph1;|sc Error Sampling —~

DIF ——
{104 3 } FE

NV

-~ Hold -~ Qutput (1IC4 7 )

a) CUE Mode
IC3 @) = ‘H' > IC6 & ~ ‘H' ~ IC6 B — G-
= ON, so the time constant of MM?2 is deter-
mined by VR10, R68 and C27,
Time constant for stable rotation at 9-fold
speed.

b) REVIEW
IC3 @ - ‘H' - IC6 @ -0 -~ IC6 & — &
=+ ON, so the time constant of MM2 is deter-
mined by VR, R69 and C27.
Time constant for stable rotation at 9-fold
speed.

In SPEED mode, 1104 @ X2 ~ L > iC4 2 > L
~+ FF2 — operaton, so every other comparison
signal is compared by the Mono-Multi time con-
stant circuit designed so as to achieve stability
usually at a set speed, and the speed sysiem
usually works to meet the speed logic, and as a
result, the motor is driven at double speed. To
achieve the rotation at 9-fold speed, the drive
voltage of the CM drive circuit is made 30V
instead of wsual 17V, This switching is made by
the power circuit,
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2) Phase Control Circuit

In SPEED PLAY, the phase control can match
the phase of the video head with that of CTL by
using as a reference the PG pulse obtainable from
the head motor which is rotating quartz locked
at a constant speed. As a result, the noise bar is
lixed and easy-to-see picture is obtained,

In SPEED PLAY mode, IC3 @ - ‘H’ = IC6 @
-+ ‘H' >~ IC6 @ ~ @ - ON, so 25 Hz obtained
by the drum PG head is passed through IC1 @} to
IC6 (D —~ @, and added to TR2. The TR2
Emitter follower output is added to {4 G and
converted into the trapezoidal wave within the IC4
as a reference signal. As for the comparison signal,
the CTL signal (25 Hz x 9 = 225 Hz) obtainable
from CTL head is inputted into IC1 (8 and
outputted from IC1 @ . This is inputted into
IC8 & through TR18 (inverter) and outputted
from IC8 @) and then, inputted into IC7 (D.
Since the 1C7 operates as 1/9 counter in SPEED
PLAY mode (cperational principle will be de-
scribed later), from IC7 (8}, 25 Hz is obtained.
This is differentiated by C41 and R100, waveform
shaped by TRI5 and inputied into IC4 @

.1C8 @ - IC8 @ . It becomes the sampling pulse

as a comparison signal by passing through PG —
MM gate within the IC4, Here the reference
signal (trapezoidal) produced from the drum PG
is sampled by the comparison signal (sampling
pulse) produced from the CTL and is outputted
from [C4 (@ as a phase error.

3) 1/9 Count Down Circuit
In the circuit shown in Fig, 16, when NORMAL,
@ is L, so D19 and D20 are cut off and TRI6 is
also cut off, therefore, no reset input from TR16,
but when started, 1/2V sync is inputted and TR4
is turned ON by the first pulse after ALI2 is
added, and immediately when C19 is charged,
TR17 is turned ON and the reset pulse is added
to 1C7 @ .
In SPEED, in Fig. 16, (& becomes ‘H’, and if there
is no reset input when the 9th pulse of (IC7 /1))
shown in the lower half of the Fig. 15 is inputted,
then, QI — “H’, Q2 - 'L’, Q3 = ‘L, Q4 - ‘M.
When both Q1 and Q4 become ‘H’, the potential
at O point becomes ‘H’, TR16 is turned ON.

. TR17 also ON, and the reset pulse is inputted
into [C7 @ . Immediately when the reset pulse is
inputted, QI, Q2, Q3 and Q4 all become ‘L’.
With the reset point “0”, the pulse is again
counted. Therefore, the pulse of IC7 @ will be
one pulse output against 9 pulse input, ie. 1/9.

4) Phase Compensation Circuit and Limiter Circuit
The phase error signal coming from IC4 (@) is
passed through the phase compensation circuit for
stabilizing the system and added to the MM?2
circuit of the speed control circuit to control the
phase of the motor.

-l ~
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a) Normal Mode
TR13 -~ OFF, TR14 Base - ‘H’ - TR!4 -
OFF, and then as shown in Fig. 18. At this
time, the voliage applied to the IC4 3 is deter-
mined by R96 and R97. In other words, the
voltage of R97 is added to IC4 (3. The spec-
ified number of rotation at this time is 500rpm.

ROE RB3

iCq

Fig. 18

b) Speed Play Mode
TR13 - ON, TR14 — ON, and then, as shown
in Fig. 19. The voltage applied at this time is
determined by R96//R94 and R95/{R97. In
other words, the voltage of R95//R97 is added
to IC4. The specified number of rotation at this
time is 4,500 rpm,

Ic 4(:)—..f3.3 ’ Rw,--(” 3)IC4

R34
W 5
3 = a‘i:
p o .
=] g
L

il

Fig. 19

¢} Limiter Circuit

The charge-discharge time of C40 of the phase
compensation circuit effects greatly the starting
characteristic of the capstan motor. Therefore,
the starting characteristic is improved by keep-
ing the potential of C40 within the lock range
of the phase control system and by shortening
the charge-discharge time.

¢-1) When motor starts:
IC4 @ - L - TR12 ~ ON. Therefore, the
voltage of C40 will be:

(R88 + R89) x 12 V)
R86 + R87 ¥ R88 + R39

Not passing to R96 and R94 (time constant
is small, R96 + R94 >> R87 + R86), the
power is charged instantly to the vaive near
the specified voltage.

¢-2} Normal rotation
TR12 is cut off and the voltage Ec of C40
is kept within the following voltage range
{servo lock range) and the limiter is applied
to the phase error,

R89 x 12

_ (R88 + R89)
> 065 < Bo € m )
x 12 + 0.65
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REC MODE

1C301

MOTOR REVS QUTPUT

X

SYSCON IC30!
X2 QUTPUT

l

. TSEC REWINDING

i

PAUSE SELEUSE

Y

2.25EC PLAYBACK

Y

REC MODE

24, A E.C. (Automatic Editing Control)

This is the circuit to prevent the disturbance of the
picture at the joints between pictures. This occurs
because the next picture recording is started indepen-
dently of the recorded track pattern and the new
and old track patterns and control signals becomes
discontinuous (uneven). To solve this problem,
VS.5, when the pause button is pressed during
recording, rotates the capstan motor at double speed
with the pinch roller compressed, and rewinds for a
fixed time (about 1.7 sec.) and waits for the next
recording.

And when the pause is released, the playback mode is
achieved (2.2 sec.) and after tracking, the recording is
started. At this time, to prevent the occurrence of the
phase disorder, the V. sync of input video signal is
used as the servo reference signal when recording.
{Fig. 8)

Motor reverse, X2 {double speed) and rewinding time
are all set by 1C301 within the system control,

Fig. 20

3. SYSTEM CONTROL AND TUNER & TIMER

System control circuit using two microprocessors

carries out the control of tuner and timer system, and

the control of system controls such as mode control,
safety operation and warning operation. The memory

of the tuner system is backed up for about one week

by the built-in batteries when the power fails. For the

pringiple of the microprocessors, refer to the special

book. The principles are shown in Fig. 21. _
The outputfinput terminals of the microprocessors

are shown in Fig. 22,




0ATA )

MICRO-PROCESSOR DATA BUS: WRITING & READING
) " During Writing, Not Reading
ADDRESS BUS: RESERVING for Writing or Reading
& ‘é ' {80000 ~ $ FFFF)
‘-_-“_"" o » CONTROL BUS: Commanding of Writing or Reading
o 4 8 for Memary
w =
<1 o =
S =] 3
o I o
MEMORY
g F F F F
%8 FFFF—s| HIRNNRERER 111
Hexa—Decimal Code Binary Code
“ I\ . i
" T
UPPER BIT LOWER BIT
{1) Fetch Cycle
Read P.C # by Control Unit
[ acu ] | erc | @ Y i
(@) Set P.C Address on A.L by Control Unit
L1 [ (3 Send Address to Memory by Control Unit
N ] (@ Get Address Information by Control Unit
TR 1T .
N—l/— CONTROL LN — (® Store Information in Memory by Control Unit
% oL DATA OQUY 8 Bits > P.C +3
c L]
5 {2} Execution Cycle
(D) Processing Memory Information in A.L.U by
. Control Unit '
(@ Send Result to D.L by Control Unit
(@ Store Data in Memory by Control Unit
CONTROL ADRESS
ALU: Arithmatic Logic Control Unit
P.C : Program Counter
AL : Address Latch
D.L : Data Latch

Fig. 21
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3-1. Tuner & Timer Control Circuit

For the tuning method of VS-5, the voltage control-
led synthesizer method is used. In this method, the
tuning voltage is converted into the digital amount
and stored in the memory, and the digital amount of
the channel selected is again cconverted into the
tuning voltage by the DfA converter,

The approximate diagram is shown in Fig. 23. Also
VS8-5 incorporates a program in the IC307 which
reads out the data of this digital memory when timer
recording and carries out the timer recording, This

VOLTAGE [—1

ALr—-—+ TUNER
OIGITAL

MEMORY

Fig. 23

IC307 and the circuits attached are called Tuner
Timer Control Circuits hereinafter.

3-1-1. Summary of Tuning

Fig. 24 is a block diagram of the tuning circuit. When
any tuning commanding data enter the S.I. (Serial
lnput), IC307 outputs tuning data (VT: 8 bits) and
band data (2 bits). The band data are directly
supplied to the tuner, but the tuning data are con-
verted into analogue voitage by the DfA converter
and then supplied to the .tuner. In the tuner, the
tuning frequency is changed by this tuning voltage,
and when a TV station is received, the voltage pro-
portional to the tuning status is outputted to the
AFC output of the tuner, This voltage is checked
by the comparator and the exact tuning point is
detected. If there is any deviation from the exact

1IC307 | BAND == BAND TUNER
F-FTD.0 [o/a
: >l ] FINE
| N
cebe My -
1 ] b -
ol MEMORY |*
l MO
1 rb
I ¥
I 1 T.0ATa
—sfst | U ang o/a —3) vT
L = MEMO. ADRESS
G o <] arc
AFT-SW
<=——S0 e
AFT-RET | 2z
< Vrel L
=35
XX
BAND DECODE
VIDEO VIDEG CHECK ops  (FROM VIDEO)

2 Date in memory

Tuning Data 8oirs

Bard Data 2bits Tatal 15bits
Fine Tuning Data 4bits } al 15
Flog ODota Ibits

Fig. 24

tuning point, the FINE tuning button is pressed to
issue the fine tuning command to IC307 through the
S.L. input. By this instruction, the fine tuning data
(4 bits) are outputted from FTDO (Fine-Tuning Data
Output), D/A converted, and inputted into the
“FINE” of the Tuner.

If the “memorize™ button is pressed when the tuning
is completed, the address of the channel shown on
the display is outputted from the Memory-Address
Terminals, and the total 15 bits including tuning data
(B bits), fine data (4 bits), band data (2 bits) and flag
data (1 bit) are stored in the same address as 4 words
(16 bits).
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3-1-2. TV-Search

The TV-Search is executed in accordance with the f
flow chart shown in Fig. 25. Each operation is D307 8.2KZ R343
described on basis of this flow chart.- (BV Zener)
1) If any AFT data exist, correct tuning is impossible,
so the AFT circuit is turned OFF, and only the @ R344 15K
data from the microcomputer are supplied to the + A
tuner, (IC307 & - ‘L’ = IC311 @ - ‘L’ — _J.__._® 1C313 ij’
IC31t @ — 4 > OFF). - :
2) When the AFT SW is turned OFF, a change will @© e from AFC OUT
occur in the AFC output of the tuner to change '
the AFT-Return Signal, and therefore, scanning is.
delayed for about 60 mS. (By the program within
IC307).
3) Determination of intervals to increase VT. De-
pending on the band, they will change as shown in If the voltage of AFC OUT of IC313 &) is Earc,
Fig. 26. and when the tuner is not receiving a TV station,
Earc < IC313 ® » IC313 @ -~ H-> D307 »
: OFF. At this time, the voltage of IC313 &) is:
VHE (L) |vHF (H)} | uHF 12 « R344 = 8.4V

R343 + R344
FAST|60mS | 60mS 60ms If the tuner receives a TV station and Ejpe

< 84V, then IC313 (D = ‘L’ = D307 - ON —
IC313 & — 5V = VT - SLOW. And when the
Fig. 26 tuner passes the exact tuning point, Eape < 5V

- 1C313 @ - H ~ D307 - OFF > VT — WAIT.
5) For the VT, the tuner requires the change of

Fig. 28

SLOW] 30mS | 30mS 12mS

Iato the tuner, data are inputted depending on
each mode by IC307 @ and @), and at the same
time, ‘H’ is added when IC311 3 is U, and
IC311 @~ @ - ON.

4) When the tuner receives broadcast or noise, the

waveform shown in Fig. 27 is outputted at AFC
OUT. This AFC output is inputted in IC313 @&).
This circuit is called AFC comparator and the
operation is described by using Fig, 28,

AFC QUT

1c313(7)

@ FAST >

S VT QuT

SLOW walT

—_Y

Fig. 27

0~ 30V and the microcomputer ocutput is 8 bits.

Therefore, one-STEP is % =117 mV = 120 mV.

One-STEP change means in frequency:

VHF (Low) : 0.16 MHz

VHF (High) : 0.25MHz

UHF : 1.68 MHz (all average) .
8 bits output from wicrocomputers 3 ~ @0
is inputted into IC309 D-A converter [C309
& ~ @, taken out of IC309 @ as analogue
current output, converted into analogue voltage
by IC310, and CR302 and added to Analogue SW
IC311 @. On the other hand, iC307 @ ~ ‘L’ -
TR310~ON -+ IC311 & -H-IC311 & - @
= ON - C306 (terminal voltage) is passed through
R351 (When UHF, ON between. TC311 (3 and
@, so directly), added to IC312 (8), inverted by
IC312 and added to IC310 @ . This terminal
voltage of C306 will be the reference voltage in
tuning. (This reference voltage is a littte higher
than the flat portion of Fig. 27, and the reason is
that it can be drawn sufficiently even when it
enters the (p) part),
Therefore, when AFT-ON, if the volfage of AFC
OUT is higher (or lower) than the reference
voltage, any malfunction due to disturbance such
as the temperature change of the tuner is pre-
vented by lowering {or increasing) the voltage by
the difference. :

6) The band is scanned in the order of VIIF (low)
= VHF (high) = UHF, and the VT at the search

start will be the voltage previously set,
When neither broadcast nor noise is received, 4
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bands including the band at start are scanned.
The band scanning signal is outputted by the
microcomputer 1C307 @ and &) .

7) IC313 (7 changes at the exact tuning point or

near to it as shown by y point of Fig. 27 ®.
The VT changes slowly because it passes the
dilferentiation circuit alter [C309 (DA converter).
Therefore, the scanning is finished at a point
beyond the best tuning point. Here, after one step
down, the exact tuning point is checked by the
program incorporated within the microcomputer
1C307. If the exact tuning point is the place where
one slep is returned, it is kept as it is, but if
different, one step is returned to the original place.
After AFT is turned ON, video or noise is deter-
mined.

8) When the exact tuning point is confirmed by the

above 7), microcomputer
IC307 @ > Hp IC311 @->H~
[ IC311 @ ~ @ - ON
TR310-> OFF - IC311 5 » L
-+IC311 ® —® - OFF
and, AFT is in ON position.

9) AFT SW is turned ON to achieve the normal

control status, (For the video check, see the
following 10.)

10) About 500 ms after the AFT SW is turned ON, the

video-check is made to determine whether the
-signal being received is video signal or noise, and if
“it is determined as video signal, another video-
check is made after 60 msec, If the result is video
signal (IC315 (3 - ‘L") the search-end mode, and
the searched data can be set. (The keys acceptable
in the search-end mode are: FINE +, FINE —, SET,
CH-UP, CH-DOWN). The operation of the video
check circuit is as follows,
The operation of the circuit is described by using
Fig. 29.

In Fig. 29, SFP and HD are supplied from IC8
within the Video P.C Board, and SFP is s

of 160 fH oscillated by VCQ (SYNC. FRONT
PULSE) and outputted from IC& (3, and 1o is
the input video signal sync-separated. The oulput
terminal is IC8 (§. Therefore, when -the video
signal exists, HD and SFP are in fixed phase
relationship, but in the case of noise, SFP is the
one free oscillated by VCO, and VI receives the
input of noise only,

Gates 3 and 4 are circuits to detect whether (he
HD phase (equivalent to sync phase} is in agree-
ment with the phase of SFP.

When the video signal is correctly inputted into
the video amplifier, 160 fH is locked by the input
sync and has the same phase, and at that time, the
output will be “L” at the point where the phases
are in conformity as shown in &) . Since the time
constant of the discharging direction of C324 of
R366//D308 and C324 circuits is almost ‘0°, @ is
made ‘L’ by the pulse. In the case of noise, it is
very rare that the phases of SFP and noise are in
conformity and that (B becomes ‘L’, and the
level is ‘H’. Gate 2 and TR312 are the circuits to
check that there is no noise in the part other than
the sync. SFP is inverted by TR312, and the
leading edge of waveform © is delayed by dt by
C325. Therefore, it becomes ‘H’ when it is in the
oblique line part of the waveform ©. If there
is video input, the phases of © ' and HD are in
agreement and ® keeps ‘H’, but in the case of
noise, it becomes ‘L’ when noise is inputted,
In €323, R365 {charging circuit} and C323, R369
{discharging circuit), R365 > R364, so the level
of @ is ‘L’ and output E is H. On the contrary,
when there is video input, both ® and O
become ‘H’ and the output is ‘L’. (See Fig. 30)

P ——— e . —— — — — —— -
[
i . © naeg:?oox : R37T1 15K
2 9 Wy
| ]
| 53 |
© | ] |
= 3 |
EN O] e ] .
A e ——— T ]
© R365 200K
VIDEQ CHECK .
ouT R364 K 0309

!
|
b
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{
|
|
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Fig. 29
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11) Channel to be set is selected.
12) FINE is processed by 4 bits within the microcom-
puter and outputted from IC307 (&) ~ @ as

4 bit output. This data are converted into DC by -

simple D/A converter 1C312 and added to the
tuner to make fine adjustment when a TV station
is received. At this time, AFT is already operation,
and the operation is described. When AFT is OFF,
IC311 & — (@ is ON, so to the adder the voltage
produced in IC312 (7} by the voltage differen-
tizted by R346 and R345 is added. When AFT is
ON, IC311 @ — ® is OFF, and conversely
IC311 G0 — 4D is ON, and to the IC312 (7}, the
voltage produced in IC312 (@D by the signal from

" AFC is added. If AFC voltage is reduced and the
frequency is increased due to the temperature
change, etc., IC312 (D rises and IC310 falls
and the frequency is reduced. (Fig. 31). FINE is
to change the center frequency of AFC and zbout
+300 kHz of change is possible by #3V.

13) By pressing the SET (Memorize} key, the memocry
output order is inputted into 1C307. By this order,
addressing is carried out by 8 bits of ¥C307 (3 ~
@0 (fixed by set channel), and then, the afore-
mentioned 16 bit data (VT: 8 bits, Fine 4 bits,
Band 2 bits, Flag 1 bit) are outputted from
IC307 49 ~ G, as one word = 4 bits, and stored
in 1C308. :

14) If there is no key input for mote than 20 sec. in
the search-end mode, the tuner process is auto-
matically finished.

idte +5V

3-1-3. Channel Select

The manual memory data reading and the memory
data reading when timer recording are carried out by
the function key or the timer instruction of IC307.
If any one of these instructions is inputted, the
address is specified, and the data stored in the address
are outputied in [6 bits (one word = 4 bits) as in the
above 13 from IC308 4, @, @& and &, and
inputted into 1C307 (9 ~ 3. On basis of this data,
& bit VT output from IC307 @3 ~ @0, 4 bit FINE
data output from (% ~ (2, and 2 bit band outpul
from () — @& are ouiputted to the respective
circuits. .

3-14. Power Down Protection

1) Power Down Detector

A power down detector circuit is provided to
detect the power down immediately and to save
the necessary data in the external memory while
the microcomputer is able to operate. (Fig. 32)

If power down occurs at X point, IC313 (-
becomes ‘H’, and the potential at & point is
charged to the level shifted by D312 and TR313
(0.6 x 2 = 1.2V) but when the level at © passes
the threshold level of TR313, 3 will be 5V - ‘L,
and the power down detecting signal is issued.
(Y point). Since the voltage of the capacitor in
the power circuit starts decreasing at Z point,
during the time t between Y and Z, power is
supplied to IC307 from the capacitor, Since the
power failure interruption occurs in IC307 due
to the power down at Y point (IC307 (@ is
the power down input), the necessary data are
saved during this time t (completed in about
4 msec).

Yy

R3IBT LSK

LINE-F

¥

o313

€319 10y

I

R382 72x
Mr—

77

o
RIST 6.2K

POWER DOWN OQUT

To 1¢307(3)

.
Jimer ) 10 1c307(®)

Fig. 32
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X, Power Down

v

{Power Down Qut)

|
t 1

tdle 5V E-t—'—)'&
1

@ : D304

' ®
TO
ic307 . ,M____CEE
=
{'“0' ® ﬁl_ O | 582,
P37 e iz
P D305 R394{27K) w3
™~
(¥ 1=
’ 7
Fig. 34
2) Reset Circuit Power ON
The microcomputers (IC307, etc) must be reset at L ub_ —
the time of power up, otherwise, the program may f
start from an abnormal address. 314 ©’©/® |
This circuit uses IC314 2/4 which is backed up by 5V ——
batteries. IC314 @ 2.4v
Until the voltage of C315 passes the threshold of Back up)

{C314 ® and @ after power is turned ON, l

IC314 &, @& — L - 1C314 @ - H~C316 ~ ¥ .
charging -+ until C316 passes the threshold level of e @ 2'W———l*il— ——

IC314 L’ > 1C314 3~ H. v !'
If the voltage of C315 passes the threshold level of
IC314 @, ® and ic314 (D 24v= _'__:l _______
131411 1C3H4 (b~ L~ uatil €316 > 1C3 14 (5~ H ' {  }Reset Pulse
[ charging N
Ic314 &+ H €314 @~L '
(reset pulse) Flg 35

See Fig. 34 and Fig. 35.
When power down, TR313 is ON, so > IC314 &,
6 /@~ L -+IC314 @ ~‘H.
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3) Memory Erasure Prevention Circuit
Since the output of the microcomputers is dis-
turbed by the voltage less than the specified
voltage (5 + 0.5V}, a protective circuit must be
provided in the external memory (IC308} directly
connected to the TTC microcomputer (IC307),
otherwise, the memory contents may be changed
by the spikes which occur when power is turned
ON or OFF.
Therefore, as shown in Fig. 36, RS-FF is made by
using 2{4 [C314 to control the disable terminal of
the external memory (IC308).
When power is ON, IC314 (3 - H - C318 »
Charge up — 1C314 8 - H, then IC314 (D —

- ‘L', so the Disable of 1C308 (memory) is released,
and the Enable (‘H'}is added to the memory from
1C307 @ to make the memory enable. In the case
of power down, Power down detector out > ‘L’ -
1307 @ - L - Microcomputer data seved —
IC307 @& ~L—-1IC314 @ -~ L~>IC314 @ -

ENABLE

Memory ————o—
y DISABLE

4) Back Up
At a power failure, the external memory IC308
and IC314 (RS-FF) are backed up by NiCd
batteries. The reason the 1C314 is backed up is
that this IC controls the memory Enable/Disable
of 1C308.

‘H — IC308 (9 — ‘H' - IC308 disable, and the
memory contents are protected,

470P
§ i

aor ® To iC308
+ov ® @ memory DISABLE
% _
From
Ic307 :

MEMORY DISABLE

Fig. 36
DOWN
POWER
TR313 © Power Down
1c307 €9 DISABLE
— " ouT
ENABLE
IDISABLE
Fig. 37
idie o Cha
sy W )
8T 2| r 7 {ar
_ 21837 [ica0s! {tc3|4|
3341 | ! ! 1
'531-]['- (a4 @~
w
Fig. 38
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REC SAFTY SW
TEST
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' NOT USE
Ejct SW—

1302

HOE-HEO-E

Drive PCB |
]

(6) . Serial IN _

1IC30] : Trans

(5)—Serial QUT Logic

Fig. 39

3-2. System Control Circuit

The system control circuit consists of the micro-
computer (IC301) for system control and two data
selectors (1C302, 1C303). Each mode data is inputted
into 1C301 as a serial signal through the transfer logic
circuit, and all kinds of the warning data, as a parallel
input of 16 bits (actually part of them is not used),
divided into 8 bits each to IC302 and 1C303 and
then selected into 2 bits each by the same IC and is
inputted into IC301 as 4 bit parallel signal.

€303 ()
5
5]
/]
]
% = [C302 ()
Fig. 40

3-2-1. Reel Rotating Pulse and Lamp Detector

The lamp is lit through R337 {47 oluns) when AL+]2
is issued after power is turned ON. If normal, TR308
‘B = L —~TR30% - ON = IC302 (b — "H but if the
lamp is burned out or being bumnt, TR30% ‘B~ H -~
TR309 - OFF - IC302 ) - ‘L’ and the lamp
abnormality is detected, then IC301 @& — ‘L’ and the
buzzer is sounded, and the data indicating the break-
downt is sent to TTC through the serial out terminal
(iC301 (&). If POWER ON button is pressed under

1



such circumstances, the buzzer sounds and power
goes OFF.

The reel rotation is detected by the photo interrup-
ter. and the LED is put in series with the lamp to
utilize the lamp current effectively. R43 is a shunt

‘resistance. IC304, R322 and R323 make a Schmitt

circuit and the leading edge of the reel pulse is
detected by the microcomputer (1C303). In the
microcomputer program, the tape count mode is
determined by this pulse. In the case of power OFF,
stand-by or no cassette, regardless of the input, it
will be minus during the tape loading, and in other
cases, it will be plus or minus in accordance with the
M-REV output (IC301 @D) produced within the
microcomputer.

This pulse is also used to detect the reel stop. If there
is no leading edge input within 1.7 sec. in FF or REW
or within 2.] sec., in PLAY, S-DUB, CUE and
REVIEW, it is taken as real stop, and the buzzer is
sounded and STOP mode is started. If there is any
one leading edge within that time, the time is couated
from the edge, and when the next edge does not
come within the time shown in Fig. 41, it is taken as
reel stop and as described above, the buzzer is
sounded and STOP mode starts.

Mode No Pulse Interval

FF or REW Meose than 0.12 sec
Cue or Review More than 0.3 sec
Normal Speed More than 1.3 sec

Fig. 41

3-2-2. Drum Motor Load Petection

Qverload is detected by watching the interval of the
leading edges of the switching pulse. If a leading edge
does not come within 0.5 sec. after PAUSE mode

started, it is taken that the drum is not rotating and
the buzzer is sounded and STOP mode starts. if any
one leading edge is inputted within 0.5 sec., and if the
next edge does not come within 0.1 sec. from the
edge, it is judged that the drum load is too heavy,
and the buzzer is sounded and STOP mode starts.

3-2-3. Loading and Unloading Detection

At the same time when the loading motor is turned
ON and the loading cam start rotating, the next
safety timer is set depending on the mode within the
microcomputer.

Tape Loading and Unloading 4 sec.
Idler Loading and Unloading 1.7 sec
Cassette Unloading } ' '

If the loading SWs ‘A’ and ‘B’ are not turned ON
within the time, the microcomputer judges that there
was some serious trouble, and indicates the break-
down immediately after 0.3 sec. and at the same time
AL output (IC301 (B ) becomes ‘H', TR303 is
turned OFF, and AL + 12 becomes ‘0", Then, the TR
of the power circuit is turned OFF, and the power is
cut off. If the front POWER SW is turned ON under
the breakdown caused by the loading or unloading
trouble, another breakdown will occur except when
the cassette unloading trouble is detected, and no
reset is available.

Therefore, to release the breakdown due to the
loadingfunioading trouble, the POWER SW must be
turned OFF once and then must be switched ON
again, If the cause is not removed in such cases, the
breakdown will occur continucusly after 4.3 sec.
(4 sec. + 0.3 sec.) or 2.0 sec. (1.7 sec. + 0.3 sec.).

3-3. Additionat Circuits
3-3-1. Transfer Logic Circuit

Since VS$-5 uses three microcomputers (Control,
Syscon, TTC), it is necessary to transfer data among
these three microcomputers. Therefore, the Control
microcomputer takes the initiative to exchange data
synchronousty with TTC and Syscon.

1IC307 (3 Sertal Data

A A

Ic301 ® Cut
L ic307®
Serial Transfer
Clock
10 1c301 (D

—> ’0307]33:»1::1 Dato
Lo 1C301 In

Fig. 42

32



_TRANS DATA
Tuner=—f O/A MEMORY  Adbits Sesial) /]
TTC TRANS OATA «—T-BUSY
‘_I TRANS CLOCK S-BUSY DISPLAY
- T-BUSY_ |
LOGIC THANS CLOCK CTRL
TRANSFER KeY scan |
TRANS DATA
SWP . ite & TRANS DATA KEY
STA. SENS =—3  |c303 TRANS DATA
MEMO SW——  DATA TRANS CLOCK Kral &
Sw A ——=] SELECTOR . - osC T
END SENS —— |
SELECT SYSCON
0OC PULSE ——d : -
(.AMP DET ——>]
RECSAFE SWw—= 1302
TEST —— SELECTOR I
Eiect S — :
—
i
L
[ - 7
Fig. 43
o R334 4.7 t :
i 3 R33 47K 6y
IC305 %
2 4 Out
Switching g, y 5 'C3°5>'—>_° v
Pulse % -
§ BT
27 7 .
Fig. 44
In T-Busy cycle, 1C306 33/ 33 becomes ‘H’ and A 8 Q
IC306 @& / & becomes ‘L’, and data is inputted into H " L
IC301 (D, and the data from IC301 & is inputted
into LC306 & and outputied from IC306 @. H L H
TTC/Syscon/CTRL signal block diagram is shown in L H H
Fig. 43. L L L
' EX-0OR TRUTH TABLE
3-3-2. Pseudo 'V Pulse Generation (Equalizing Pulse) Fio. 45
ig.
In STILL, 50 Hz is made synchronizing with the &
edge of the switching pulse o prevent the picture ;I H Ly [
deviation which is caused by the existence of 1.5H i i ; :
difference per field. This is executed by the program 1€305@,® [ ! | |
of the microcomputer. See Figs, 44 to 46. ' I : } ! I
l | |
I -
3-3-3. Buzzer Circuit 1C305(3) | : }
Syscon microcomputer (JC301) @ - L — 1C305 : !
OSC — Oscillation or the buzzer can be driven I :
directly by ihe microcomputer because piezoelectric 1C305(8) -
type is used. '
IC305(@ [




3

FAST PULSE-DRIVING
FOR 0.08 SEC

PRESS STILL

C.M. OFF FOR 0.3 SEC

(BRAKE ON)
SLOW PULSE DRIVING
FOR 0.2 SEC
RE THE PHASES OF
YES D.0.C. PULSE AND NO
W PULSE MATCHED?
IS SW SLOW PULSE-DRIVING
' ULSE 1'% WITH NARROW PULSE
YES
PULSE
STILL WIDTH INCREASED
END

3-3-4. STILL Control

VS-5 obtains the still picture by pulse-driving the
capstan motor (C.M.) thus feeding the tape little by
little and by comparing the phases of the DOC-Pulse
made by the video circuit and of the drum FF in
accordance with the program of the following (Fig.
47) within the ¥C301. The pulse-driving pulse is
triggered by the up-edge of the drum FF (switching
pulse).

Therefore, the synchronization is 25 Hz. When the
STILL key is pressed, check is made to see whether
the CM is operating and if it is operating, brake is
applied for 0.3 sec. to bring it almost to the stop.

If the CM is not operating, it is taken as frame
advance, and the tape is pulse-driven fast for the first
0.08 sec. and ‘a little slower for the next 0.2 sec. to
shorten the reverse channel playback.

Then, check is made of the phases of the DOC pulse
and the switching pulse, and if the leading edge of the
SW pulse matches the phase of the DOC, the still
status is achieved. [f they are ot matched, resetting
is made and the tape is fed slowly being pulse-driven

SWP
Leading edge

Fig. 47

with stow pulse length.

Even if the phase are matched, the work should not
be stopped so soon because it will go too far if the
tape speed is not sufficiently slow. Therefore, check
must be made to confirm that the speed is sufficient-
ly slow and when the phases are matched 5 times, the
STILL is finished.

If the phases are not continuously matched 5 times,
the pulse-driving is continued slowly until 5 time
matching of the phases is achieved. However, despite
the fact that the slow driving is possible under the
normal temperature, it may happen that the pulse
does not move so smoothly under the low temper-
ature. Therefore, each time they are not matched, the
pulse width is increased a little. In this way, VS-5
uses the microcomputer to achieve STILL, and con-
sequently no adjustment is possible after the picture
is actually stopped. But from many experimental
results, the best value is set so that there will be no
problem. Therefore, in such cases, it is necessary to
check whether the operation of the driving system is
correctly being carried out.
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3-4. Remote Conirol Unit CHECK KEY DATA
Infrared-ray IC MPDI1986C is used. The carrier is
38 kHz. While the keys, CHANNEL UP, CHANNEL | [ ] 17 s ‘P
DOWN and PAUSE/STILL are pressed, the pulses ] T
. . . . Sms
as shown in Fig. 49 are {ransmitted continuously at
the interval of 36 msec. 36ms

Other keys do not work after the signal is issued
twice, thus saving the battery. To prevent the un-
Necessary transmission, the power SW is provided at
the side.

Fig. 49
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4. VIDEQ AMPLIFIER CIRCUIT

4-1. Y Signal System
4-1-1. Recording Circuit

1} 5 MHz LPF (LCB-51)

The input video signal is terminated by 75 ohms
within the rear substrate and enters 5M LPF LCB-
5t. The LPF is to correct the phase distortion of
Y and chroma of the recording system and delays
the Y signal by 0.2 msec. using a LPF of 5 MHz.
Fig. 51 shows the delay time relationship of the

2) AGC (AN6310)

The video signal passing the S MHz LPF enters
AGC of AN6310,

One of the reasons AN6310 is used for the IC of
recording system instead of HAI1701 (VS-9700)
is its superior AGC characteristic, Both ICs are
keyed + peak type AGC but there is a considerable
difference between them in input and output
characteristic (Fig. 52), i.e, the AGC characteristic
of HA 11701 was that a constant level could not be
obtained at the time of excessive input and for the
signal with high luminance such as ViT signal

filters.
)
v - Fa vt n - n'.;' LCSH
LINE IN I J: i 1 51
[
i 4 L CHROMA
TUNER
Fig. 50
Y .REC REC
VIDEO 4 LCe 17 LPE FM | HPE - REC
IN S LCB-52 MOD LCB-53 AMP
0.2 psec 0.35psec QO.tpsec
CHROMA

REC R

contE8ion ChE

LCB-57 LCB-58
0.32 psec 0,25 psec Y signal Line total 0,65 psec

Chroma signal Line total (.57 psec
v | r8 PEAKING PHASE Fa
PB4 HPF CORRECTION FM LPF = YIOED
PRE DISC REET MITER D€ MOD LCB-54/55 out
AMP OUT L AGC LIMITE
0.7Ypsec i 0.5psec
CHROMA
P8 LPF CFORINIE\?EURESN%II PB BPF
1

LCB-59 LCB-BO

Q.5 psec 0.64 psec Y signal Line totg! 1,2 psec

Chroma signgl Line total L4 psec

Fig. 51
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{recognizing signal in V blanking), the level could
not be sufficiently controlled and buzz was
produced. On the other hand, in case of the AGC
characteristic of ANG310, the level is sufficiently
controlled as shown in Fig. 52, and even when
such a signal enters, no excessive input will go into
the RF converter and buzz will not be produced so
easily.

The keyed + peak AGC means that when the peak- -

to-peak is within a certain size, AGC works so as
to keep the size of SYNC constant and when the
peak-to-peak reaches a certain level, it works so
as to keep the entire level constant. The VIT signal
is the signal put into the V blanking immediately
after the V SYNC by TV stations, etc., to com-
pensate and recognize the characteristic of the
transmitting system, but there is a large APL fluc-
tuation after the V SYNC and it seems that some
stations have excessively large VIT signals and they
are one of the causes for buzz, (VS-9700).

Also, it seems that some stations input a static
picture cailed teletext also immediately after the
V SYNC in addition to the VIT signal and that the
SYNC ratio of the video signal varies widely
depending on the stations, and these also produce
buzz. If AN6310 (improved version of ANG300)
as the AGC, the peak does not exceed a certain
level and the buzz problem is solved. In case of the
AGC output level, the gain is changed by VRI
(20K) to control the E-E level. The AGC time
constant is determined by C and R of Pin @),

HAII70)
Out Put T
Lovel sl AN6310
In Put Levet
Fig. 52

3) REC Y LPF (LCB-52)

The signal from AGC partially enters HA11703 as
E-E, and is outputted to VIDEO QUT by E-E and
PB switching. Fig. 53 shows the characteristic of
LCB-52. The signal from the AGC enters REC-Y-
LPF LCB-52 and the chroma signal of 4.43 MHz is
removed. Since VS-5 does not change the band by
color and B/W, the signal always passes this filter.
Therefore, Pin @3 (Color-B/W change-over) of
ANG6310 is connected to Vee and no change-over
is made. Phase characteristic is improved because
REC and PB are not using a same LPF.

18

1 3.3MHz-3dB

|
{
|
|
|
{
| [

1 1

4.43MHz

Fig. 53

4) Non-linear Emphasis

After the LPF, the signal enters the non-linear
emphasis,

The non-linear emphasis is more effective for the
signal with smaller amplitude, and if this process
is made when recording, $/N and modulation”
factor will be improved when regenerating. As
shown in Fig. 54, it uses the characteristic of
diode, and if the level is large, the diode is turned
ON and no emphasis is applied by the time
constant of C1 R1 and C2 R2 and if the level is
small, D1 and D2 are OFF, and by the time con-
stant of CI, Rl and R2, emphasis is applied.
Therefore, the frequency characteristic of the
signal with smaller ievel can be reduced that much,
and the S/N of the flat part can be improved.
If the frequency characteristic is left as it is when
regenerating, the medulation factor will be in-
creased to the extent that emphasis was applied
when recording. VS-5 has the emphasis of 3~4 dB
for the signal of ~20 dB. (Fig.55)

.

cl
t 1.
1 ouT
»ol g —Y
ML,
w o™
@
- o
=3 =3

Fig. 54

INPUT

,F_MB
0 QdBe

Fig. 55
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The smaller level Is the
&~ more emphasis is applled.

a) NON-LINEAR k)
EMPHASIS
1 VT
The noise level is reduced.
s
UL Inlllﬂm\fllllﬂlllllh lmuun\flmln Hiy
b} U | . d)
T lllluimll]t i W
¥ T Fig. 56
For the actual waveform, the S/N can be improved ] Conventional Soft-Clig
as shown in Fig, 56. - o
On voltage of the diode is 0.2 to 0.3V (185816}, so §— cLIP { \, ( \;
the input of the nonlinear emphasis is about pNA Y _\

2 Vp-p. Since the chroma signal which was not
removed by the REC LPF because the emphasis

. was on or the chroma signal leaking due to the
pattern is leveled up, a trap (27pF, 27uH) is pro-
vided to eliminate it.

5} CLAMP, PRE-EMPHASIS, DARK CL1P, - I
WHITE CLIP :
After the non-linear emphasis, the signal passes
Clamp, Pre-emphasis and Clip and. enters FM
modulator. The clamp is to make the carrier smear 7 TN
frequency of SYNC TIP constant. Than, the { 1 't\ ) .
ordinary pre-emphasis is applied.- This curve is AN -
stipulated by the VHS specification and is shown
in Fig.57. This is determined by C and R con-
nected to Pin 4D of AN6310. Fig. 58
Then dark clip and white clip are applied. This
clip circuit is called soft clip circuit. By this
method, the waveform is clipped as if it were

Vi
crushed from the top as shown in Fig. 58. Fig. 59 v
shows the circuit, : o ©
TR2
©
dB R
1a 4 ot ©
| x
| P
|
|
‘ i (3
|
1 Fig. 59
t . .
0 L —2 f a) QI, Q2 and Q3 set up a differential amplifier.
QIMHz [MHz The constant-current source of collector load
of Q1 is FM OSC and the frequency changes in
Fig. 57 proportion to the collector current of Q1.
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b) If @ is inputted to @ of the amplifier, the
output ) is negatively fed back to the base of
& mput Q3.

R3, R4 and C2 set up a de-emphasis.

cy As a result, at FM OSC (collector of Q1), the
pre-emphasized waveform which will be the
same waveform as that of the input & when
the de-emphasis is transmitted, is produced.

d) The waveform preemphasized by the voltage of
Et and E2 is clipped. But for the same reason
as given in (@, the waveform is so clipped that
it will become approximately the same as the
input waveform when de-emphasized.

e) As a result, the smear due to clipping is im-
proved.

The clip level is determined by VR3 (white clip)

and VR4 (dark clip) and is adjusted to 160% and

—40% respectively,

6) FM Modulator
The signal is modulated intc FM by the FM
modulator within AN6310. The oscillation fre-
quency is determined by the capacity 75p (68p +
7p} + « (trimmer) or Pins 3 and @3, and is set
at 3.8 MHz by SYNC TIP,

7) REC Y HPF (LCB-53)
The FM signal enters HPF (LCB-53) to eliminate
the interference with the chroma. It always
passes this filter because there is no Color-B/W
change-over. The cut-off frequency is 1.4 MHz,
This is received by EF and sent to REC AMP.

dohk
o
% 3dB
|
i
b
|
{
(
¥ I L.
b 1AM ¢
0.8M
Fig. 60
8) REC AMP :

As shown in Fig. 61 (a), the REC AMP of V59700

determines the REC AMP frequency characteristic
(VHS specification) by applying the feedback Z to

the Gain —A amplifier, and the output is constant-
voltage driven.

On the other hand, the REC AMP of VS-5 deter-
mines the frequency characteristic with the
preceding amplifier (TR4, 5) and after that, it
provides the constantcurrent buffer (TR6, 7)
and the output is constant-current driven. The
advantage of the constant-current type is that the
current does not change even if the inductance of
the head changes a litile, For example, in the case
of constant-voltage type, if the inductance has
changed due to the wear or time aging of the head,
the current will be changed in proportion to the
inductance thus changing the recording current,
but in the case of the constant-current type, the
current will remain constant even if the inductance
is changed thus assuring the constant recording
current, Also, the frequency characteristic of REC
AMP is determined by C29 (7p), C28 (11p) and
R31 (1.5K). (Fig. 62). Fig. 63 shows the recording
signal mixer section, and the FM signal of Y and
chroma signal (low band conversion 627 kHz) are
mixed before the REC AMP. The power supply of
the REC AMP is controlled by the signal REC
MUTE as shown in Fig. 64. This is to prevent the
recording current because the regenerating mode is
provided once when AEC {electronic editing).

Head .

s
/

a) Cenventional Rec Arnp

O——4 TR4,5

Current Buffer

B)VS-5 Rec Amp
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4-1-2. Y Signal Play Back Circuit

1} Pre Amplifier
For the matching with the head, the peaking fre-
quency (4.5 MHz) is adjusted by the trimmer
condensers VC 2 and 3 and the damping (4.5M/
1M:1.8) by VR6 and VR7, VS-9700 applies the
peaking of LCR at Pins and @ of ANG320N,
but VS-5 has a peaking circuit at a later stage and
it has not peaking in here.
The output of the pre amplifier is made at EF
when CH1 and CH2 are switched. [t has no such
PB FM balance as provided in VS-9700 but
instead, it used AGC HA11718 to eliminate this
adjustment.
The output of the pre amplifier is outputted by
the connector at TP6 as FM envelope.

TRE
REC AMP
Power Supply

g2 s
4
™
o
REC
—OMUTE
Fig. 64

|

|

I

1

| -y
MKz 4.5M

Fig. 65

2} HPF, PEAKING, PHASE COMPENSATION

HPF is provided discrete and the characteristic is
shown in Fig. 66.
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After the HPF, peaking is applied by TR13 nearly
1o 3.3 MHz. The resonance with the head and the
peaking at a later stage amount to the total
peaking ol about 4 (imes.

AGC, DOC

Due to the provision of PB system AGC, FM
balance at PB is not required. HA11718 includes
pre amplifier, AGC and DOC, but the pre amplifier
and AGC, if used simultaneously, may interfere
cach other in PAL band, and also there are many
use problems such as oscillation, and therefore,
AGC and DOC only are used and for tlie head
amplifier, AN6320N is used. DOC detection
sensitivity is changed by the resistance R85 (3.3K)
of Pin 9.,

£S5
HPCI438C

Chroma DOC Out

1o00p 56

N

(b

Fig. 66

.. Drop Qut

| |- wioe

Fig. 67

Syscon DOC OQut

Fig. 68

4) DOC Pulse

The chroma circuit of VS-5 is designed not to gate
AFC and burst when there is a drop-out in the
function of AN6362. For this reason, DOC pulse
Is required. Also, when STILL, the microcompu-
ter sends the noise bar to the lower part of the
picture by using the DOC pulse.

At Pin Qb of HA11718 there appear waveforms as
shown in Fig. 67, in proportion to the drop-outs.
From these the DOC pulse is made with the vse of
an operational amplilier (uPC 1458C), To ctiminate
the dispersion of the DOC pulse (it is necessary to
adjust by means of VR to restrict the dispeision)
due to the dispersion of the DC voltage of PIN i,
the output of Pin (9 is smoothed to be a refer-
ence voltage and compared by 1458 to produce

-
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the pulse. For this reason the DOC pulse is not
adjusted. R91 is for offsetting the reference
voltage and so designed that the pulses are pre-
vented from occuring unnecessarily., Unlike the
DOC for chroma, the DOC pulse to be sent to
SYSCON must be relatively wide, and therefore,
it is rounded by C73. R92, also for offsetting,
determines the output amount of the SYSCON
DOC pulse. (Fig. 68).

The diode provided in the emitter, base of TR17
of chroma DOC is intended te prevent the DOC
pulse from going to the chroma circuit under EE
condition.

~ 5) Double Limiter (1st Limiter)

The short wave length recording of PAL needs a
double limiter to prevent the over modulation.
The circuit consists of a high pass amplifier and a
diode limiter. (Figs. 69, 70)

Ve VFC
l LiT{33p)

TRIG

O——A =0.01
0.0
BS 2]
7z 7.
Fig. 69

QUTPUT

A tNPUT HIGH
/ MEDIUM

LIMITER LEVEL

Fig. 70

6) PB Y LPF (LCB54, 55)

The characteristic of LCB54 and 55 is shown in
Fig. 71, and they have the total delay time of
(.5 msec.

dB A

AMPLITUDE

0.5 sec

7) De-emphasis

De-emphasis is the circuit shown in Fig. 72 and
TRI18 sets up the amplifier to determine PB Y.
level and the peaking through C84,1.23 and R102.
The de-emphasis consists of R104, R105 and
C85//C86.

The peaking of C84, L23 and R102 is to increase
the percentage modulation and raises about
2.3 MHz. This makes the video frequency charac-
teristic in recording and regenerating almost flat.

Vee

320 - PB Y LEVEL
3008 CB4
220F . RIO2 1K
L23
N 22p ’.
TRIB
& O ouUT

RIOE
RID4 330
1.8K

" €85

cee
saopml l‘m’”‘”
] X

Fig. 72

8) Noise-Cancel

The noise cancel is shown in Fig. 73, and the
regenerative video signal enters (2, and the one
with the high pat removed by RU15 and C93
enters 0D . After taking the difference between (2
and (1 , those processed by the limiter are out-
putted to 3. Therefore, here come out the small
level components in high band, especially those
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containing much noise. (large level high band
components are processed by the limiter and the
amplitude is controlled). These are corrected
slightly by the filter of R120, inputted in 43 and
withdrawn from the input signal of (3. Thus the
noise components only of the regenerative video
gignal are removed and the S/N is improved. The

filters of C94 and R120 are to cancel noise com-

ponents only and not to cancel the high band too
much.,

9) MIX, V. PULSE INSERTION, SW (EE/PB)

The video signal passing the noise cancel is mixed
with the regenerative chroma signal @ by
HAF1703 and switched to EE or PB by an ¢lectro-
nic switch. This change-over is controlled by the

i. LIMITER (i3 (9)
(%—» e - N0 0 1

e

IN OUT I *

Fig. 74
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e

voltage of Pin 8 ({also the bias power source of

FM demodulator). (Therefore, if the picture is

not changed to PB in the play mode, it is necessary

to check the voltage of EE). V. pulse (false pulse
. In the case of STILL and varying speed re-

generation, noise bar appears near the V. SYNC I

and V. SYNC tends to be disturbed. Therefore, the :

false V. SYNC is inserted forcefully. This is sent Y 4.43M

from SYSCON) is inserted by TR24.

When the V pulse is high, TR24 is turned ON, and ' Fig. 77

the signal is normally transmitted. When it

becomes low, TR24 is turned OFF, blanking is Vee Ve

applied. Since Pin @® of IC HA11703, C97 and

R127 set up a clamp, when TR24 is OFF, it is

fixed to the SYNC level,

P?ns ®.~ @ are video -amplifiers of 6 dB, and o—m LCB.56 47210 TRZ6

Pin @D is about 2 Vp-p. The balance is outputted

GROUP
DELAY

. %I?Onsec

f

RF
CONVERTER

by TR25. (LINE QUT ... VIDEO OUT-1). ? ais3
1K
CIn '
10) RF Converter VIDEO OUT (VIDEO OUT-2) 2"’"°I .

The video signal to be sent to the RF converter is ’ -
given a prescribed delay characteristic by the TEST 0sC
equalizer LCB-56. (Fig. 77) ,
C10! after LCB-56 raises the low band by sub- Fig. 78

correction.
TR26 is received by EF and the emitter resistance

by the RF converter side. When TEST OSC 11) TEST OSC.

(described later) is ON, bias is applied through the
diode and TR26 is turned OFF, and the TEST

TEST OSC issues the false signal to assist the
TV side when it tries to search for the output of
the RF converter.

signal is transmitted to the RF converter,

VIR
| R RF
P — — —— TV
Lo T, CONVERTER
TEST
05C ,
I Electronic sw
1
Test SW

TV picture

W b

Fig. 79
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The TEST OSC (Fig. 80) is operated when the edge and O edge, and mixed by R140 and R141
TEST SW on the rear panel is turned ON and 12V to obtain the required waveform. The amplitude
is applied to the JC6 MC14069UB V. is determined by R142, bias is applied by Vce, g
Firstly square waves are oscillated by the inverters TR26 is turned OFF, and the TEST signal is sent 4
a and b, The oscillation frequency is determined to the RF converter.
by C103, R136 and VR9, and adjusted to 15.625 i
kHz by VR9. Note that oscillation may not occur . L. E
if the 1C is not of un-buffer type, MC14069UB. 4-2. Chroma Signal Circuit iy
Then, the frequency is differentiated and the Fig. 81 shows the block diagram of the chroma signal i

puises are shaped (inverters ¢, d, e and f) from @ circuit.
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4-2-1. ACC

Fig. 82 shows the internal block diagram of ACC
circuit.

The low chroma signal in PB and 4.43MHz signal
in REC enter ® and () respectively, and after
changed over by the switch, enter ACC. The switch
of REC/PB is controlled by the voltage of Pin (9.
The time constant of ACC is determined by Pin @
and is detected by the burst level of the ACC output
in REC and 2H comb filter output in PB. The ACC
output (7 together with 5.06 MHz from (9 enters
BAL MOD (balanced modulator), and after frequency
converted, comes out to 2. The output (D passes
LPF (LCB-58) in REC and BPF (LCB-60} in PB and
enters REC amplifier or PB amplifier. Then, the PB
with the crosstalk removed by the comb filter enters
® and is outputted to (@ after REC/PB switching.
The output of chroma signal for both REC and PB
comes out at Pin (D).

@ is B.G.P. input and at (3) the gated burst is out-
putted and sent to APC and color killer.

1) REC BPF LCB-57
REC BPF is to take out only 4.43MHz chroma
signal from the video input signal. The character-
istic is shown in Fig. 83, and the signal is received
by EF (TR28) and put into AN6360 (.

R)

o=k~

|

|

‘

¥ s
REC PB QUT coL
KILLER

‘REC/PB

Fig. 82

d8y 1.5 MHz

L " ampum——

- -3dB

3.43M ¢

Fig. 83

2) PB LPF LCB-59
PR LPF is to take out the low converted chroma
signal (low chrma} 627 kHz from the pre-amplifiar
output during PB and also adjust the phase
relation between Y and chroma during PB. The
characteristic is shown in Fig. 84 and it has tle
delay of 0.35 msec. After LCB-59, the signal is
amplified by ‘TR27. (about 200 mVp-p color bas

at 6360 09 ).
L, C and R in TR27 collector:
L27.C109.... Trap to remove H periodic
noise from TV, etc.
L28,C110.. .. 75kHz audio bias trap {for
sound dub)
R149,C108 . .. CR for correcting frequency

characteristic in REC and PB
total
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0.35

3)

4)

dB8

PSEC

LCB-59

ACC DET

The value of C is changed by TR29 so that the
time constant of ACC will be fast in PB and
relatively slow in REC.

REC LPF LCB-58

REC LPF LCB-58 is to take out only low chroma
signat from the frequency converted signal (Pin
1% ), and the characteristic is shown in Fig. 86,
There is a C and R network in the vicinity of REC
LPF as shown in Fig. 87, and it is to correct the
frequency characteristic in PB and REC total
(Same for R149 and C108 in the vicinity of PB
LPF LCB-59) (Fig. 83)

RI7

LSMHz

| 820 RITZ2 €80

RI7T3 cizé
560 S60F

Fig. 87

ANB360

Fig. 85

Both CR networks are designed to stress the low
band (eliminating the high band). The frequency
characteristic of chroma is preferably flat at
443 MHz t 500 kHz. When it is converted into
the low chroma, it must be flat at 627 kHz % 500
kHz. But the electromagnetic conversion charac-
teristic of the head — tape system is 6 dBfoct and
the higher the band, the larger the output, but
when a certain level {around ) MHz) is reached,
the output becomes smalier due to the gap loss
(Fig. 88 (b)). Therefore, it is necessary to correct
this characteristic so that it becomes almost flat
in REC and PB total. This is done by the C and R
network in the vicinity of LPF of PB and REC.
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5) PB BPF LCB-60

LCB-60 is to take out the chroma signal of 443
MHz from the output 2 of BAL MOD during PB.
(Fig. 89). Here is also provided L31 (47 ) behind
the filter to correct the frequency characteristic
same as abave, (When 4 43 MHz is converted into
low band, the band frequency is reversed in plus
and minus. Therefore, the correction by L31 asin
Fig.89 is the correction in the same direction
as the correction in Fig. 88.

6) PB, REC CHROMA OUT
The chroma is outputted from AN6360 (7} and the
PB enters HA11703 (9 at VR22 and is mixed with
Y. REC passes the traps of C136, L32 and L4,C26
and goes toe REC AMP for mixing. These traps are
intended to prevent the 4.43 MHz from returning
to the pre-amplifier through the REC AMP during
PB. The chroma recording current is shown in
Fig. 91, and it is corrected by C25 (30p) to be flat.

A

Equipped C25
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-—

I
t
¢
i
!

4-2.2. AFC Circuit

Fig. 92 shows the internal block of IC AN6362 of
AFC. Video signal for HSS (from VIDEQ QUT
TR25) from Pin & is entered through the filter.
After amplified, it enters SYNC SEPA and the output
comes from (& and it will be the source of REF V
{for servo). Also, HD pulse is outputted from 1§ by
the SYNC SEPA (- BGP). SYNC enters AFC loop,
and after rotation controlled, 625 kHz is outputted
at ¥ . VCO output (1/160) of AFC is ouiputted at
@ as SFP (SYNC FRONT PULSE). This SFP and
HD are sent to SYSCON to be used for the tuner
searching (To judge whether it is the video signal or
not). The frequency of SFP, if measured, naturaily
shows 15.625 kHz if AFC is locked. The time con-
stant of AFC is governed by C and R of Pin 6, and
the free run frequency is adjusted by VR24 of Pin
@ so that Pin @ DC will be 4,6V when the video
signal is inputted. (TP-31).

Pin {® is to run the cusrent {15 mA) for the internal
12L logic circuit. Pin @ is the internal power source
and © for smoothing,

Fig. 93 shows the phase relationship among SYNC,
HD and SFP of the input video signal. Pin 41 is
for controlling the rotation.

90° phase delay at 0V, 90° phase advance at 2.5V
and rotary stop at 6V, In PAL, CHI is rotary stop
and CH2 is 90° delay, so swing is made to 0 ~ 6V by
SW pulse. In EGN, rotation of NTSC, so it is designed
so that it can be changed to the swing at 0~ 235V,
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1y DOC Circuit

Since noise is produced during the drop-out if any,
it is effective to have the function to prohibit AFC
and HD. This function is provided by adding the
DOC pulse to Pin (@. When a drop-out occurs,
HD is prohibited as shown in Fig. 94, BGP dis-
appears in the meantime, and the burst is not
gated. Therefore, there will be less hue disturbance
when the drop-out is ;removed.

FS8I is to inhibit HD for 7 ~ 8 hours after V SYNC
as shown in Fig. 95. This is to prevent the hue
disorder due to the skew in the first field part,
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That is, it inhibits APC (burst is not gated) while
AFC is not stable and actuates APC when it
becomes stable. This only functions during PB and
during REC, change-over is made by applying the

VEs vee

; 3
voltage to Pin (@. @ zs |7
; . BGP Ny
3) HSS Video Filter ANG362 ANE360
Pin video for HSS is inputted after chroma,
noise and other are removed by the filter as shown
in Fig. 96. This affects the characteristic of AFC.
Wil BURST
10 ]
| 1
SYNC
AMP to SYNC SEFA oy
. P
1 |
a) i
HO !
b) I
Hss L
VIDEO N
I
I
BGP |
I
48 |
[
o -398 Fig. 97
bl i
L]
i
L
500K =t
Fig. 96 HSS Video Filter
4-2.3, APC
Fig. 98 shows the internal block of 1C AN6371 of
4) BGP APC.
Burst gate pulse is produced from HD as shown in APC makes phase comparison between the burst

Fig. 97.
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4.433619 MHz (REC)

625KHz 627KHz (PB)
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- Fig. 100
VCO output (in REC) or LOCAL 4.43 MHz (in PB) df
Pin 8. REC/PB is controlled by the voltage of Pin '
17+ (it is necessary to lower the voltage under 0.7V o

during PB). The time constant of APC is governed
by <1.. Since APC is nat locked (4433619 MHz and
4435571 MHz) during REC in PAL, the fixed oscil-
lation is achieved by not inputting the burst. ' L
12 is the time constant of the killer and APC color
killer is outputted at Pin @ (DCIOV fro color, 0
for BIW). I there js no burst input (no signal), this _ Fig. 101
output becames high. 41 is D output,

The sub-converter (BAL MOD)} balance-modulates

623 kHz from ANG362 (AFC) through @) and 4 43

]
1
i
I
I
I
1
)

|
5.06MHz

-

Mz of VCO and outputs them to (8;, 2) 5.06 MHz BPF
' ' The VCQ oscillation frequency in REC is adjusted
1} Busst Input Circuit by the frequency of 5.06 MHz of TP23. In such a
The gated burst of AN6360 @ is transmitted to case, if 625kHz is phase rotated, the correct
APC (AN6371) bui since in PAL, APC is not ' frequency can not be Taeasured, and therefore, the
locked during REC, the burst is cut and 4.43M rotation is stopped (SECAM MODE) and the
{(#.435571 MHz) is osciliated fixed. During REC adjustment is made by VC2I so as 1o achieve
and SECAM (aiso fixed ascillation in EG,SECAM), 506057 (4.435571 MHz + 625 kHz) Hz. This
TR44 is turned ON to cut the burst. R167 39K is VC21 can be adjusted through the hole of the
(o secure the R167 39K is to secure the oscilla- front display PCB and TpP23 can aiso be fine-

tion, : adjusted in line because the connector is exposing.
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4-24. REC Color Killer and SECAM Detector

In PAL the color killer cannot be used because APC
is not locked during REC, and the color killer must
be provided especially for REC.

VS§-5 uses the color killer of level detection system,
The gated burst passes the ceramic filter of 4.5 MHz
and enters the color killer and SECAM detector,
This filter removes noise in PAL (level difference
between B/W and PAL is increases) and produces the
level difference per one hour (7.8 kHz) in SECAM.
This is amplified by the color killer, peak detected
by two diodes and compared by IC11 (MPC741C).
The reference is adjusted by VR25. The reference
should be —12 dB in 75% color bar (level where the
monitor becomes B/W). Since the carrier frequency
of SECAM signal is changing to 4.40 MHz and 4.25
MHz every one hour, the amplitude per one hour
{7.8 kHz) is taken out by utilizing the slope of the
4.5MHz ceramic filter and identified. 1n VS-3, the LC
peaking is also put into the emitter to increase the
level of 7.8 kHz. This assured that the level ratio
between PAL and SECAM is more than 20 dB even

Fig. 103

during PB. VL23 adjusts the resonance frequency of
L and C so that 7.8 kHz will be maximum during
SECAM. SECAM DET is not needed by EK. During
SECAM (EG SECAM), the SECAM detector output
(high in SECAM, low in PAL and B/W) controls the
following.

a) Stops rotation
Since the phase rotation is not carried out both
for REC and PB in SECAM, Pin D of AN6362
(AFC) is made high (6 ~ 7V) by D27 to stop
the rotation.

b) Cuts 2H delay
Since there is no need of passing this because of
no rotation and no possibility of removing the
crosstalk, TR32 is turned OFF by D19,

¢) Fixes the VCO oscillation of APC
In principle, APC is not needed because
SECAM is FM, and fixed frequency can be
oscillated. Therefore, like in REC, the burst
input of AN6371 is cut by TR44.
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Fig. 105

-1 PAL/NTSC

1) REC and PB Color Killer Change-over

Change-over is necessary because REC uses the
level detector and PB uses the killer of APC as
alorementicned, and also needed is the control
circuit by forced mode SW, This is the circuit
shown in Fig. 105, (in SECAM, the APC killer is
not locked and becomes Low but SECAM DET
cuts the burst and as a result, the APC killer
becomes High.)

2} Mode SW
V8.5 has a mode SW (3 positions) on its rear panel
which can achieve the mode change such as

Fig. 106

“forced PAL”, “AUTO” and “forced SECAM”.
This was selected by considering the malfunction
problem of the SECAM detector and the fact
that the TV is watched far often in color than in
B/W. '

3} 4.433619 MHz Local OSC

Fig. 106 shows the internal block of AN6342N.
This IC is to output PB4 43MHz FIX LOCAL OQSC
and 50 Hz for servo reference (reference V). 50 Hz
is obtained by dividing 4.43 MHz (1/88672).

The oscillator frequency is adjusted by VC22 to
4.433619 MHz.
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ANG342N

SERVO
12v
ANE362
0
50Hz
SYNC
Fig. 107
e, TRA6
AL 2V © J. ’ S=EEI2V
ﬁi :
; 4
EE
Fig. 108
4) REF V Circuit 5) EE12V .
As the reference signal of Servo, it is necessary to The control line EE cames from the SYSCON, but
send V of input video signal in REC and the the video circuit uses EEI2V which is obtained
accurate 50 Hz pulse in PB. through the TR46 switching. (Fig. 108)

The video signal V is taken out by integrating the

* SYNC of AN6362 (3 or produced from 50 Hz of
ANG6342N in PB and switched by TR47 and 48 to
be sent to the servo,
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SHOULD BE IN ALMGNMENT

1.

ADJUSTMENT SCREW—

ROCK ARM (BY— - _‘

TENSION LEVER

FE HEAD HOLDER

§-REEL TABLE BLOCK

TENSION BAND

()
=
==
;—i—- HOLDER
<

TENSION LEVER POSITION
ADJUSTMENT (Refer to Fig. 109)

1) Place the cassette holder in EJECT position.

2) Cover the detector lamp with 2 tape, etc. so that
no light will leak. .

3) Press the rock arm (B) in the arrow direction, and
achieve PLAY mode.

4) Switch OFF the power switch on the rear panel
and maintain the loading position.

Fig. 109

5) Loosen the adjustment sorew and  adjust the
tension band holder so that the tension lever and
FE head holder are in alignment as shown in Fig.
109, and tighten the adjustment screw.

6) After adjustment, paint-ock the adjustment screw.
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2.

HOLDER TENSION SPRING PLATE

/

ADJUTMENT _/

SCREW

BACK TENSION ADJUSTMENT
{Refer to Figs. 110, 111)

1) Set the back tension adj. jig (BT-001) shown in
Fig. 111 and achieve PLAY mode.

2) Loosen the adjustment screw shown in Fig. 110,
adjust the holder tension spring plate so that back
tension will be 20 gf-cm, and tighten the adjust-
ment screw.

3) After adjustment, paint-lock the adjustment screw.

LEVER TENSION

Fig. 110

gf-cm

VCM-0

AKAI vus

BACK TENSION
CASSETTEG
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3. CHECKING THE VARIOUS TORQUES
(Refer to Figs. 112, 113)

TORQUE METER

TORQUE GAUGE ADAPTOR
(GA-001)

APPLYING A BOND ‘

" ADAPTOR(B}
(REEL HUB)

Fig. 112
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Measuring ltem Mode Measuring Point Resuit
PLAY Torque PB Take-up Reel 120 *%0 g cm
FF Torque FF Take-up Reel More than 400 g.cm
REW.Torque REW Supply Reel More than 400 g.cm
Cue Torque Cue Take-up Reel 120 f_g’g g.cm
Review Torque Review Supply Reel 200 132 g.om
Unloading Torque PB -~ STOP Supply Reel 120 igg g.cm

Fig. 113

NOTE: 1. The unloading torque operation is in three stages so finally, check that during unloading the tape

is winding into the cassette pack correctly,

2. A modified cassette pack is shown in Fig. 112. The upper side of the cassette pack has been cut
away and the tape taken out. '
There is black tape inside the pack to prevent light from the start and end sensors. This modified
pack is very useful in checking in each mode so we recommend you make your own from a
defective cassette pack.
This modified cassette pack is not available from Akai.

3. (How {o make a Torque Gauge Adapter)
Adapter (B) is not supplied by Akai so make one by removing the reel hub of the VHS cassette
tape E-120, .
Use after fixing the adapter (B) to the Torque gauge adapter (GA-001).
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VIil. REPLACEMENT OF VIDEO HEAD ASSEMBLY

L

SCREW(d)

WHITE WIRE

YELLOW WIRE (A)

YELLOW WIRE
YELLOW WIRE(A) 7417 [LeX
BROWN WIRE(B) O> , O _ @
A /
BROWN WIRE
SCREW(d)

RED WIRE (C)

RED WIRE

Fig. 114 Replacement of Video Head Assembly

. Unsolder the wire (A), then unsolder the brown wire
(B) and red wire (C).
. Remove the two screws (d), then pull up the upper
drum assembly. :
. Install the new head assembly and solder the wires as
shown in Fig. 114,
. Fasten two screws (d). .
. After replacement, the following adjustments are
necessary.
1) PB Tracking Adjustment (Servo P.C Board Step 4)
2) PB Switching Point Adjustment (Servo P.C Board
Step 5) '
3) REC Switching Point Adjustment(Servo P.C Board
Step 6}
4) Video Head Q (Quality factor) and résonance
Adjustment {Video P.C Board Step 9)
$)PBY Level Adjustment (Video P.C Board Step 10)
6) PB Chroma Level Adjustment (Video P.C Board
Step 12}
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IX. TAPE TRANSPORT ADJUSTMENT

1. TAPE GUIDE HEIGHT ADJ USTMENT

1) Set the cassette tape and achieve PLAY mode.
2) Make adjustment with the supply guide height
adjustment nut so that the lower part of the tape
- will pass the lower part of the guide pole without
- curling as shown in Fig. 115,
: 3) Make the same adjustment as that in 2) wih the
take-up guide height adjustment nut.

2. GUIDE ROLLER HEIGHT ADJUSTMENT

M GUIDE POLE

[=—— TAPE

l— o Goop—4 600D
Fig. 115

(1)UPPER DRUM (4) SLANT POLE

GOoD NO GCOD NO GooD
Fig. 117

Fig. 119

1) Slightly loosen the set screw at the lower part of
the guide roller so that the guide roller can be
adjusted with reasonabie tightness (See Fig. 118).

2) Connect an oscilloscope to TP6 (FM envelope out)
of the Video P.C Board.

3) Set the reference tape TF-508RF and achieve
PLAY mode,

"7) Fix the guide roiler with the set screw,

(6) LOADING POLE

Fig. 116

GUIDE ROLLER
HEIGHT ADJUSTMENT NUT

SET SCREW

Fig. 118

4) Seeing to it that the oscilloscope shows such a
waveform as shown in Fig. 119 and also watching
the point {7) of Fig. 116, adjust the height of the
guide roller (R) so that the tape runs without
curling as shown in Fig. 117 (2).

5) Similarly, adjust the height of the guide roller (L)
watching the waveform on the oscilloscope and
the point (8) of Fig. 116, '

6) Make sure that there is no shaking in the picture of
the monitor TV.
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VIDEQ TAPE

AUDIO HEAD
AUDIO ERASE HEAD

+0

IMPEDANCE ROLLER

(c)

ia}

TAKE-UP GUIDE POLE

O, mm

CONTROL HEAD
A

3. AUDIO/CONTROL HEAD HEIGHT,
TILT AND AZIMUTH ADJUSTMENT

1) Connect an AC Volt Meter to Audio Out.

2) Playback the reference tape TF-508RF.

3) Turn screws (a), (b) and (c) in order slightly but
by exactly the same amount. Adjust the audio
output level to its maximum. Take screw (a) as
your standard and use screw (b) for azimuth
adjusiment. Adjust screw (c) until there is no tape
wrinkle in the guide pole section, the audio output
level is at maximum and there is the minimum
possible level fluctuation.:

Then raise and lower screw (a) very slightly and
adjust (b) and (c¢), and set to the point for
maximum output,

NOTE: Repeat the adjustment of tape guide height,
guide roller height and audio/CTL several
times in order to achieve the perfect tape
running,

}

(viDEO TAPE

P

TAKE-UP GUIDE POLE

NO GOOD

NG GOOD

GOOD

Fig. 121
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!
!
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4.

ADJUSTMENT HALE

CTL HEAD POSITION
ADJUSTMENT SCREW

CONTROL HEAD POSITION
ADJUSTMENT

1) Connect an oscilf oscope to TP6 (FM envelope out)
of the Video P.C Board.

2) Set the reference tape TF-508RF and achieve the
PLAY mode.

3) Insert 2 driver into the CTL head position adjust-
ment screw through the adjustment hole in the
center of the rear panel,

4) While watching the waveform of the oscilloscope,
turn tracking volume on the front panel and con-.
firm in which direction from the click position the
maximum point of the waveform is located. .

5) Tum back the tracking volume to the click
position and carry oyt the following a) or b)
adjustment. .

a) If the maximum point of the waveform ig
reached by turning the tracking volume clock.
wise, turn the adjusting driver counterclockwise
and make adjustment to the maximum point,

b) If the maximum point of the waveform is
reached by turning  the tracking volume
counterclockwise, turn the adjusting driver

clockwise to make adjustment to the maximum

point,

NOTE: Make these adjustments only after the tape
running is completely adjusted.
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AUDIO/CTL HEAD

TU GUIDE POLE

CASSETTE PACK

. ADJUSTMENT OF QUICK FINDER
(REVIEW) RUN

1) Set the recording and playback tape E-240 and
wind it up.

2) Press the PLAY button and REVIEW butfon to
achieve the REVIEW mode.

3) Loosen the set screw in Fig. 123 so that the adjust- -

ment nut can be turned,

4) While watching the tape running on the take-up
guide pole, turn the adjustment screw slowly
s0 as to eliminate the curling of the tape (Fig.
124 (C)).

5) Tighten the set screw and fix the adjustment
screw. '

NOTE: If the adjustment nut is turned too fast,
some deviation may be found after adjust-
ment because the tape running does not
follow such a fast pace.

6) After the completion of adjustment, press the stop
button ence, and after unloading the tape, recheck
the review run, '

SET SCREW

ADJUSTMENT NUT

Fig. 123

GUIDE POLE

&
B

Lno ¢oop- 600D
{a) {b} fc)

Fig. 124
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X. ELECTRICAL ADJUSTMENT

1. POWER SUPPLY p.C BOARD ADJUSTMENT

POWER suppLy PCB

1) Conneet the DC voltmeter to the test point (TR6
collector),

2) Turn ON the function switch to achieve the STOP
mode,

Fig. 125 DC 12v Adjustmen

VR
(DCi2v)

t Point (Right Side View)

Fig. 126 DC 12v Test Point

3) Adjust the VR on the
that the voltage at th
0.05v,

Power Supply P.c Board so
€ test point will be j2v +
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2. SERVO P.C BOARD ADJUSTMENT

TEST
SWITCH

TESTT ™ NOMAL

| |
VR?l VRO | VRII

VR|2
NO ADJUSTMENT
NEEDED

Fig. 127 Servo P.C Board V100445340 (Right Side View)

CAPSTAN VR |
MOTOR PCB TIME FOR THE STILL
MODES NOISE BAR TO
DISAPPEAR,

Fig. 128 Capstan Motor P.C Board V100485491

TP1 TRACKING MM
TP2 CTL PULSE

TP3 CM.PHASE ERRO
TP4 REF.V
TP5 PG PULSE
TPE DM PHASE ERROR
TP7 SW'ING PULSE
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Adjustment

Adjustment

Step Jtem Input Mode | Test Point Parts Result & Remarks
Test Tape ” . ‘cmg?.."":.
P P5
1 G Pulse (TF-508RF) PB T VRI1
Adjust so that the PG waveform is
within the level shown above.
TP D¢ 30vi02v
Drum Motor | Test Tape ' ov
2 PB P6 VR6
Normal Speed | (TF-308RF) Adjust so that the drum servo phase
error voltage is within DC 5.0V %
0.2V,
-
TP3 OC 50V 0.2V
Capstan Motor| Test Tape A ov
.3 PB TP3 VRS
Normal Speed | (TF-508RF) Adjust 5o that the capstan servo
phase error voltage is within
DC 5OV 0.2V,
TP 4 U U U—‘
Tracking ' '
Preset P4 TR
{(EXT-Tracking| Test Tape (REF-V) ! '
4 1 olume is set | (TF-SO8RF)| ©° TP2 VRI11
tO‘O_FF (CTL Pulse) Adjust so that the start-down wave-
Position.) form portion of REF-V (Servo

standard signal} is brought in line
with the phase of CTL pulse start-up
waveform portion.

.




Adjustment .

Adjustment

Step [tem input Mode [ Test Point Parts Result & Remarks
£Q PULSE
rois H S$YNC —‘ill“——‘_' :P\ll' 3YNC
I¥IQED ” || || ” ""Ill“l
FCB)
I-— 4K —h{q- 2.5H =
TP T _-!:———-— Tz g 8 ———
TRIGGERING POINT
PB Switching | Test Tape P13 (\Clgf)
5 \ PB {Video PCB) TP(3
Point (TE-508RF) TP7 VR3 hn&eg] I] ” || l " ” " " Il |
{CH2)
—P!-QH—bq—JH——)‘
TPy T2:654d 1
TRIGGERING POINT
Adjust T1 with VR2 to 6.5H and T2
to 6.5H with VR3.
The difference between T1 and T2
should be within 1H.
Color Bar
REC TP13 . .
6 Switching from REC | (Video PCB) VR4 Adjusi T1 and T2 waveforms in
Poi Color Bar step 5 to 6. 5H £ 1H.
oint TP7
Generator :
: . a0ms |
PB TP7 l i ‘ i +
Drum Cue Test Tape Cue H ' v
7| speed | (TFS0SRF)| (Quick | T VRS 30 ame e 0lm
Finder)
Adjust so that the switching pulse
width is within 38.4 ms £ 0.1 ms
{4.0% increase in speed)
e a0 ms |
1 H )
| T
PR Te7 ’ : ! {
Drum Motor | Test Tape | Review ' . i =
8 Review Speed | (TF-508RF) | (Quick TP7 VR7 fe 41.84ms20.4ms -
: Finder)

Adjust so that the switching pulse
width is within 41 84 ms + 1 ms
{4.6% increase in speed).
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Step ’ Adjustment Input Mode Test Point | Adjustment Result & Remarks
Item Parts _
PB TP3 DCS.OvE0 v
Capstan Motor | Test Tape Cue 1
. TP3 VR10
Cue Speed (TF-S08RF) IE“E:;::; Adjust 50 that the capstan servo
phase error vol tage is within
DC 50V +0av
. PB- TP3 0¢50vto3y
f Capstan Motor Test Tape | Review :: :: : ]
101 Cue Speed (TF-508RF) | (Quick ™3 VR9 _
) Adjust 5o that the capstan servo
3 Finder) N
; phase error voltage is within
i DC50V£03v,
I Time for the VR]
11 still mode’s Test Tape PAUSE/ Monitor (Capstan Adjust the VR1 so that the nojse
noise bar to (TF-SOSRF) STILL Screen Motor PCB) | bar disappears smoothly,
disappear. )
* TP4 || ” ”
TEST SW TP4 Foor
(Tape Speed  (REF.y) P2 \“\P\ﬂ\
12| Checksw) | TestTape [ P2
Confi (TF-508RF), FG C
onfirm (FG Count When TEST SW is switched to
Operation Down) TEST, waves as shown above will
appear on TP2,




3. VIDEO P.C BOARD ADJUSTMENT
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Adjustment i '
Step J]]Jte:: f Input Mode | Test Point Adj;::?:mt Result & Remarks
Color Bar _
{from
1 E-E Level Color Bar E-E TP13 VR1
Generator
Adjust so that the video output is
1 Vp-p.
’ - Carrier Co;:);jar © V_Cl 0
] 2 and "REC P amer se
; Devigion | Colox Bar ™3 VR2
Generator | (Deviation) §
Carrierset A =0.263pus
Deviation B =0.208 us
. - Color Bar ' VR3
White Cj
e LAip from (White Clip)
3 and REC TP2
Dark Clip Color Bar ) _ VR4
Generator . {Dark Clip)

White Clip A:B=1:0.65
Datk Clip  A:C=1:045

Set the CH SET switch to “ON" -
' ' . (Rear Panel) and connect the ]
4 1 Test OSC NoSignal | STOP TPi4 VR9 frequency counter to TP14. At this -
time, adjust so that the frequency

. is within 15.625 kHz + 100 Hz.

Color Bar
from
5 AFC Color Bar E-E TP31 . VR24

Generator

Adjust so that “A” is within . :
DC 4.6V £005V. 1

Color Bar

from . . :
6 APC Color Bar EE TP23 vC21 5060571+ 10 Hz

Generator




Step

Adjustment
Itemn

Input

Mode

Test Point _

Adjustment
Parts

Result & Remarks

Rec Color
Killer

Color Bar
from
Color Bar
Generator

Monitor
screen

VR25

Ic?
oh? ANGIE0

RISE T N

—dlA
Vi

Rz 1200nhms | MONO CHROME
R=150ehms | COLOR

Set the mode switch of rear panel
to “AUTO”. Connect 120 chms
resistance and subsequently 150
ohins resistance to the R151 (1.2
ohms) of Video PCB.

At this time, adjust so that a
monochrome picture appears at
120 ohms and a color picture
appears at 150 ohms.

Re¢ Current

Color Bar
from
Color Bar

Generator

REC

TP8
TP10

VR21
(CHROMA)
VRS
Y)

LT

{a} CHROMA REC CURRENT

{b) Y REC CURRENT

1) Fully turn the VRS clockwise.
2) Adjust the Chroma Rec current
~ so that TP8 and TP10 waveforms

are sei to 30 mVp-p by the
VR21,

3) Adjust the Y Rec current so
that the TP8 and TP10 wave-
forms are set to 150 mVp-p by
the VRS,
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Step Adjustrment Input Mode Test Point Adjustment Result & Remarks
Item Parts
Video Head vez
Resonance VR7
9 and Q Test Tape PB TP6 (CHI)
. (TF-5158W) V(3
{quality VRE
factor) R
(CH2)
1} Apply DC +12V to the TP7,
; 2) Fully turn the VRT7 clockwise
and then adjust the VC2 so that
. the peak frequency is 4.8 MHz.
3) Adjust the VR7 so that “Q” is
setataraticofA:B=1:08.
4) Connect the TP7 to the GND
level and adjust the CH2
{VC3, VR6} in the same way as
in the CH1,
Test Tape _
10§ PBY Level (TE-510CB) PB TPi3 VRS
Adjust so that the video output is
- 1 Vp-p.
Test Tape : | 5
11 Local OSC (TF-510CB) PB TP3S VC22 4433619 MHz £ 15 Hz
PB Chroma Test Tape ' :
12 Level (TF-510CB) prB TPi3 VR22
! As shown in the figure above, adjust
50 that a cyan level is within
0.5V 0.1 Vpp.
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4. AUDIO P.C BOARD ADJUSTMENT

AUDIO PCB
VI004A5350

VR VR3
E-E LEVEL REC LEVEL

P8 LEVEL

VR2

VR4

BIAS SET

Fig. 130
Step Adjustment Input Mode | Test Point Adjustment Result & Remarks
Item Parts
i | BELevet | Audiolnput | pp t4gic0ut| VRI -6 dBm £ 0.5 dBm
1 kHz, -20 dB )
Test Tape
2 PB Level TF-513LS PB Audio Out VR2 =6 dBm + 0.5 dBm
(1,000 Hz)
. Audio Input .
3 Rec Level 1 kHz, ~20 dB REC/PB | Audio Out VR3 -6 dBm % 0.5 dBm
Audio fnput
100Hz : -6 dBmz 1 dBm
4 | Frequency | 100Hz, 20dB |ppeppt Audioout | VR4 1kHz : —6dBmt0.5 dBm
Response 1 kHz,-20 dB 7 kHz —6 dBm *2 dB
7 kHz, -20 dB My €M
Distortion Audio [nput .
5 Factor { kHz, =20 dB REC/PB | Audio Qut Confirm Less than 3%
6 Adjust by repeating sieps 3,4 and 5.
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i
i

V-AGC
VR4
U-AGC
VRI
po—=: T4
VR2
Fig. 131
C
e t+tHo TPe PS5 © o
MARKER T T £. SET ALIGNMENT
. GENERATOR | © GNOD oND olee e SCOPE
: TR ;_ ‘
EG:3R.9MH2 001121 < 7 DC 1V /div
EK=39.5MH2 R 75onms j;?.sv
Fig. 132

5. TUNER ADJUSTMENT

Since the adjustment of the Tuner P.C Board requires
a special jig, avoid touching the adjustment point.
But should any adjustment become necessary, use the
following adjustment method,

5-1. Tank Coil Adjustment

1} Apply 50 mVp-p in IF frequency (EG = 38.9 MHz,
EK =39.5MHz) to TP4 (IF terminal) on the
Tuner P.C Board.

2} Connect the alignment scope to TP5 (intersection
between L4 and R16). ' '

3) Apply DC7.5V to TPt (IF AGO).

4) Adjust T2 so that the DC voliage appearing on the
alignment scope will be minimum,

74

'y




Rt

\/Stop befer the clip

5-2. AFC Adjustment

1) Connect VIF sweeper output 70 dB to the tuner

IF (TP4).

2) Connect the alignment scope to the AFC terminal
(Pin & of P9). . _

3) Make sure that VRI is in the center, give an
optional size to the waveform with the IF AGC
volume, and make approximate adjustment with
T3 so that the marker will be positioned at 6th

Fig. 134

graduation of the alignment scope,

4) Stop with IF AGC volume before thé waveform is

clipped (Fig. 134).

5) Stop with VR before the waveform is clipped.

VIF
SWEEPER

~ e T L T Y T 1Y 1 »'“f.{ﬁ"ﬁ‘ﬂf.‘.“f}”@mmf o o
c
3 ) 1H-O TP4 P9
-
VIF 2 SET @ SR ALIGNMENT
SWEEPER 3 3 SCOPE
GND O-
C. 00112} bozd DC Iv/div
R.730hms
R2:22K
Fig. 133

1I0th groduation

A
J

th graduation

Qv

Fig. 135

6) Adjust with T3 so that the marker (EG=389

the alignment scope. (Fig. 135).

5-3. VIF Adjustment _ . D
1) Apply VIF sweeper output 70 dB to TP4 (IF).
2) Connect the emitter of TR2 to the alignment
scope.
3) Connect dummy resistors of 100 ohms to both

ends of the tank coil (TP2, TP3).

MHz, EK =395 MHz) will be at 6th graduation of

4) Set the alignment scope to 10th graduation by

means of the IF AGC volume and adjust the

L]

R 100 ahins

ALIGNMENT
SCOPE

¢l R2 . R3
3 4 i-w—toTeg TP2 0O .T. )
’ Tal,-;: SET € cz_l_
| ~OGND GNDC s 22 ¢ —0
RI . 750hms R3; K
R2 ! 1K ohm Te2 TP3 ca:220pF
Cl: 0.0t42)

Fig. 136

marker position as shown in Fig. 137 (a) and (b).
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IVp-p 38.90i{6.5)

34.47
{501
: 38.50(4.0)

35.35

to} v5-SEG

5-4, SIF Adjustment

1) Apply DC 6.0V to Pin ® of PY.

2) Connect an AC voitmeter and a distortion meter
to Pin (3 of P8.

3) Connect an oscilloscope to Pin D of P8.

4) Add the following RF signals to ANT IN.

EG modet VHF 12CH (color bar)
UHF SOCH (Philips) l 58 dB
EK model UHF 30CH (color bar)

5) Receive 12CH {color bar), tum AFC ON and OFF
with the tuning knob to adjust the waveform to
the extent that the size will not change, and turmn
AFC ON. (For EK model, adjust with UHF 30CH).

6) Turn VR2 fully anticlockwise, and adjust with T4
so that the reading of the AC voltmeter will be
maximum and that the distortion factor will be
minimur.

7) Adjust with VR2 so that the reading of the AC
voltmeter will be —17 dB.

5.5. Video Out Adjustment

Under the aforementioned condition, adjust with
VR3 so that the video signal level of the oscilloscope
will be 1 Vp-p.

5.6. RF AGC Adjustment

1) Under the aforementioned condition, connect a
digital voltmeter to the AGC terminal (TP-5).

2) Receive 12CH (color bar) and adjust with VRS so
that DC 6.5V £ 0.2V is achieved (EG model}.

3) Receive SOCH (Philips), and adjust with VR4 so
that DC 6.5V % 0.2V is achieved (EG model).

4) Receive 30CH (color bar) and adjust with VR4 50
ihat DC 6.5V 0.2V is achieved (EK model).

6. 38 kHiz TUNING COIL ADJUSTMENT
(REMOTE CONTROL)

1) Connect an oscilloscope to TP. _

2) Keep pushing the PAUSE/STILL button on the
remote control unit, and observe the waveform at
TP.

3) Change the direction of the remote control unit to
decrease the input to the detector as much as
possible (for example by transmitting toward the
wall and receiving the reflected wave).

39.50(5.5)

3507
{4.5)

35.82

37.50
(b} vS-5EK

_—

Fig. 139

4y Adjust L1 so that the amplitude of the waveform
at TP increases to the maximum.

NOTE: If the waveform amplitude remains un-
" changed when L1 is turned, it is because the
input level is so high as to cause the receiv-
ing circuit’s AGC to work.
in this case, adjust after reducing the input
to the detector. '
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- Xi. VARIOUS WAVEFORMS AT EACH TEST POINT

NOTES: 1. All the waveforms are measured using the form when the oscilloscope is in the AC
VS-5EG. Mode.
2. Use the Color Bar Tape (TF-510CB) as the 4. Showing the Volifem for left upper side
playback tape and the Color Bar Signal figure and Timefem for right upper side
1 Vpp from SSG as the input during. . figure on the waveform photos.
recording. : _ (For example: making an ofservation at
3. If not specially instructed take the wave- TP1 under 2V/cm, 10mS/cm condition).

1. SERVO P.C BOARD

TP (PB, REC) ' TP2 (PB) TP2 (REC)

TP3 DC (PB, REC) TP4 (PB, REC)

TP6 DC (PB, REC) TP7 (PB, REC) CC1 (PB, REC)
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CC2 (REC) CC3 (PB, REC) CC4 (PB, REC)

CC6 (PB)

2. VIDEO P.C BOARD

TP1 (EE, PB) P2 (EE) | TP3 (REC)

1

TP3 (REC) TP6 (PB) TP7 (PB, REC)
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TP8, TP10 (REC)

TP12 (PB)

TP21 (PB)

TP24 (PB)

TP13 (EE, PB)

TP22 (REC)

TP11 (PB)

TP21 (PB)

TP22 (REC)
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TP25 (EE) TP26 (PB, REC) TP26 (PB, REC)

g
TP27 (PB) TP28 (PB, REC) ' TP28 (PB)
.t 2o0rk
TP28 (REC) ' TP31 DC (EE, PB) TP32 (EE, PB)

TP33 (EE,PB) - TP34 DC (EE;PB) . TP35 (PB)
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X11. P.C BOARD TITLES AND IDENTIFICATION
NUMBERS '

P.C Board Title

P.C Board Number

Video P.C Board V1004A5420
Audio P.C Board V1004A5350
Servo P.C Board V1004A5340
Syscon P.C Board V100445341
Display P.C Board V1004A5440
Drive P.C Board V1004B5360
Capstan Motor P.C Board V1004B5491
Drum Motor P.C Board V1004B5490
Rear P.C Board V1004C5390
Mic P.C Board V1004C5380
Memory P.C Board V1004C5381
Sensor P.C Board V1004C5370
Audio Head P.C Board V1004D5410
Fuil Erase P.C Board V1004D5411
Motor Filter P.C Board V1004D5400
CM Filter P.C Board V1004D5500
Power Supply P.C Board KA240178
Tuner P.C Board
Power Sub P.C Board
Tﬁ P.C Board
RS 3W P.C Board V1004C5371
SW A P.C Board V1004C5372
SW B P.C Board V1004C5373
EJ.S SW P.C Board V1004C5374
Lower Drum P.C Board VS-8068
Upper Drum P.C Board VS-8012




XIiil. COMPOSITION OF VARIOUS P.C BOARDS
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3. SERVO P.C BOARD VI1004A5340
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4, DISPLAY P.C BOARD V1004A5440 (4ED)
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5. TUNER P.C BOARD (EG)
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6. TUNER P.C BOARD (EK)
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7. POWER SUPPLY P.C BOARD KA240178C and TR P.C BOARD
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8. POWER SUB P.C BOARD
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10. AUDIO P.C BOARD V1004B5350 (3ED) and AUDIO HEAD P.C BOARD V1004D5410
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13. CM P.C BOARD V1004B5491 and CM FILTER P.C BOARD V1004D5500
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15. SENSOR P.C BOARD V1004C5370, FULL ERASE P.C BOARD V1004D5411,
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18. REMOTE CONTROL UNIT RC-V5
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HOW TO USE THIS PARTS LIST

1. This parts list is compiled by various individual blocks based on assembly process,

2. When ordering parts, please describe parts number, serial number, and model number in detail.
3. How to read List ’

— The reference number corresponds with illustration or photo number of that particular
parts list.

This number corresponds with the Figure Number.
This nuraber corresponds with the individual parts index number
in .that figure.
. b A smali “x” indicates the inability to show that particular part
12-115% in the Photo or lllustration.

¥

Ref. o
No. Parts No. Description

FLYWHEEL BLOCK #13
12-115x 800425 Flywheel Block Assy. Comp.
12-116 244506 Flywheel Only
12-117x 244754 Feit, Flywheel
12-118 251324 Main Meiat Case
12-119 253080 Main Metal

. The symbol numbers shown on the P.C. Board list can be matched with the Composite Views
of Components of the Schematic Diagram or Service Marual,
- Please utilize separate “Common List for Service Parts” for Resistor Parts orders.
- The shape of the parts and parts name, etc. can be confirmed by comparing them with the
_ parts shown on the Electrical Parts Table of P.C. Board.
. Both the kind of part and installation position can be determined by the Parts Number. To
determine where a parts number is listed, utilize Parts Index at end of Parts List.
It is necessary first of all to find the Parts Number. This can be accomplished by using the
Reference Number listed at right of parts number in the Parts index. (meaning of ref. no,
outlined in ltem 3 above).
- Utilize separate “Price List for Parts” to determine unit price. The most simple method of
finding parts Price is to utilize the reference number.

CAUTION: 1. When placing an order for parts, be sure to list the parts no. model no., and
description. There are instances in which if any of this information is omitted,
parts cannot be shipped or the wrong parts will be delivered.

2. Please be careful not to make a mistake in the parts no. If the parts no, is in erroy,
a part different from the one ordered may be delivered.

3. Because parts number and parts unit supply in the Preliminary Service Manual

(Basic Parts List) may be partially changed, please use this parts list for ail future
reference, :

/A INDICATES SAFETY CRITICAL COMPONENTS. FOR CONTINUED SAFETY, REPLACE
SAFETY CRITICAL COMPONENTS ONLY WITH MANUFACTURER’'S RECOMMENDED
PARTS,

EMENT: A\ IL INDIQU LES COMPOSANTS' CRITIQUES DE SURETE. POUR MAINTENIR LE
| DEGRE DE SECURITE DE L'APPAREIL NE REMPLACER LES COMPOSANTS DONT LE

FONCTIONNEMENT EST CRITIQUE POUR LA SECURITE QUE PAR DES PIECES RECOM-
MANDEES PAR LE FABRICANT.




1. RECOMMENDED SPARE PARTS

Because, if the parts listed below are on hand, alimost any repair can be accomphshed we suggesl that you stock these

Recommended Spare parts Hems.

gg PARTS NO. DESCRIPTION

I-t  BHVI004A280A UPPER DRUM BLK VS-SEG

12 BM324375 MOTOR DDVs-1C

i3 BM325491 MOTOR FG DMF-4907A,

t4 BM325617 MOTOR MXN-12AD088

15 BM325314  MOTOR VY220Bi0

£6 BR317908 SUPPLY REEL TABLE BLK

1-7 BR 327789 TU REEL TABLE ASSY

1-8 BT705472 A TRANS POWER KX590176
1-9 BT705526 A TRANS POWER VS.5-1B (EG)
110 BT705527 & TRANS POWER VS-5-3B (EK)
1411 BV330i11 ANT BOOSTER YBCI-001

112 BV 327845 EIECTER ASSY

113 BVVI004A230A LOADING BLK VS-5EG
1-14  BYVI1004A300A LOWER DRUM BLK VS-5EG

115 BY330110 RF CONVERTER MBK3-253 (EK)
b6 BV330109 RF CONVERTER MDK3-2$3 (EG)
1117 BYVI004A160A ROLLER PINCH BLK VS-3EG
i-18 BV327815 TU IDLER ASSY

1-1% E780019 D LED SEL1123W

i2 706226 D LED SE303A INFRARED
121 ED31494) D LED SLP-134A RED

122 ED324943 D LED S1LP-134A RED

123 ED324823 D LED 5LP-234C GRN

1-24 ED330238 D PHOTO PH302

1-25 £D200469 D SILICON H DS448 FAS F10
i-26 EN523427 D SILICON H 18816 :
1-27 ED557447 D SILICON H 1S1588

128 ED309437 D SILICON H 151926-M

1-29 ED316143 D SILICON H 1S2473HS Fi10
I-30 ED705467 D SILICON M4Bs1-14

1-31 ED705468 D SILICON TiB4B4)

1-32 ED200468 O SILICON V DS448 VB3
1-33 ED$60913 D SILICON V 152473VE
1-34 EDN323979 D SILICON WO3B FI12 150/1.04A
1-35 £D306409 D SILICON WQ3B 100/1.0A
1:36 ED>705479 D SILICON 18V70 :
1-37 EDé04541 B SILICON 152076

1-38 ED704267 D S1LICON 10E-1

£-39 ED3I29058 D ZENEKR 1 HZ5 €1

1-40 ED330428 D ZENER H WZ-090

L4t E1}327059 D ZENER H WZ-100

42 ED570521 D ZENER H XZ-049

1-43 EB5S70521 D ZENER H XZ2-049

144 £1705470 L ZENER HZ11C1

1-45 ED705469 D ZENER HZ6C-2

1-46 ED323892 PHOTO SENSOR GP-411
1-47 EE330106 TV TUNER CBE1-002 (EK)
1-48 EE330292 TV TUNER CDE1-01] (EG)
i-49 EF354295 A FUSE T 1.6AT CEE

1-50 EF375660 & FUSE T 1AT CEE

1-51 CF375660 & FUSE T 1AT CEE

1-52 EF564491 A FUSE T 4AT CEE

1-53 EF375647 A FUSE T 500MAT CEE
1-54 Ei322365 DL EFD-EN645A11E

1-55 £1322394 DL EFD-INt24AL11A

1-56 E1328650 IC AME4OSNS

1-57 E1634454 IC AN262

1-58 1324204 [ AM&310

159 E{321076 IC AN6320N

L-&60 El1321604 IC ANG34 1IN

1-61 E1324203 1C AN6342N

1-62 Ki326044 IC AN6350

163 E1324151 IC AN6360

164 E1324160 IC AN6362

1-65 El324182 IC AN6371

1-66 Ei322309 IC HA11703

1-67 Ei324107 IC HAYI 718

1-68 L£1325992 IC HD 140248}

i-69 EI328593 1C HD14053BP

1-70 Ei326159 IC LM2903P

REF.
NO,

1-7t
i1-72
1-73
1-74
1-75
1-76
1-77
§-78
1-79
i-80
1-81
1-82

1-83

1-84
1-85
1-86
1-87
1-88
1-89
190
191
1-92
1-93
1-94
1-95
1-96
1-97
1-98
1-99
1-100
1-10)
1-102
1-103
1-104
1-105
1-106

1-107

i-108

1-105

1-110
1-111
1-112
1-113
1-114

1-1158

1-116
1-117
1-118
1-119
1-120
1-121

1-122

1-123
1-124
i-125
1-126
1-127
1-128
1-129
1-130
-1 34
i-132
1-133
1-134
1-235
1-136
1-137
1-138

PARTS NQ.

Ei326159
El324000
£1323995
EI330451
EI324250
Ei304475
E[304475
EI304475
El324117
EI330392
EI319496
EI[330392
Ei1704201
El330431
El705494
El313797
EI304657
EI324687
EI324255
Ei203040
EI330226
E[308473
E1301748
EI780020
E1328692
E1780021
E[327364
Ei309878
EJ301513
EJ319158
E)330544
EL330446
EM318923
EQ330256
E0Q330256
EP318925

EP318925

EP330266
EP200173
EP317336
EP319333
ER705495
ER7054%96
ER705499
ER705500
ER328237
ER705501
ER705502
ER324339
ER324375
ER324470
ER325807
ER324365
ER324258
ER324259
ER324309
ER324398
ER324469
ER330625
ER705460
ES705533
ES705534
ES318284
ES3t9124
ES319156
£3319334
ES319352
£5326043

When ordering paris, please quote Parts Number, Description and Model Number.

DESCRIPTION

1C LM2903P

IC MB8841 463M

IC MB&841 5021

iC MB8843 501M

IC MC14050BCP

IC MC14066BCP

IC MC13066BCP

IC MC14066BCP

1C MC14069UBCP

IC MC14070RCP

IC MC14539BCP

IC MCi1458P

IC M5 144P

IC TA7234

IC TAT607P

IC TC4601BP

iC TC4011BP

IC TC4071BP

IC TLO82CP

IC pAT4ICP

IC uPC1373H

IC uPC141C

1C uPC1458C

IC uPD1986C

IC uPD5101LE

DSCCE

OS5C X'TAL HC-33/U 4.435571 MHZ
0OSC X'TAL 4.433619 MHZ

& SOCKET INLET $-16453 E 2P
JACK PLATE VS-5 BOOD2
PHONE § 3P HLJ0315-010 6.3 2T
PL SPL HOLDER LAMP

IND FL FIF12AM11 CHARACTER
0OSC CE F85-006 4MHZ

OS5C CE F85-006 4MHZ

RELAY POWER FBR221D006

ITR 6V

RELAY POWER FBR221D006
2TR 6V

RELAY POWER G2U-112P 1TR 12V

RELAY SIGNAL G2E ITR 12V

RELAY SIGNAL G2V-2 2TR 12V

SOLENOCID W/TAP 1037PLT 15V

FILTER CE Fi024 38.9MH2Z

FILTER CE F1025 39.5MHZ

FILTER CE SFE 5.5MHZ

FILTER CE SFE 6MHZ

FILTER CE SFE4.5MB 4.5MHZ

FILTER CE TPS 5.5MHZ

FILTER CE TPS 6MHZ

FILTER LC AP LCB-56

FILTER LC BP LCB-57 4.43MHZ

FILTER LC BP LCB-60 4.43MHZ

FILTER LC BP LCB-61 5.06MHZ

FILTER LC HFP LCB-53

FILTER LC LP LCB-51

FILTER LC LP LCB-$2

FILTER LC LP LCB-54

FILTER LC LP LCB-58

FILTER LC LP LCB-59

FILTER LP LCB-62

R CT RGC2T 2W R100G

A SW SEESAW SDE3§2023

A SW TKR-22293

SW LEVER SCLI1D1R23A 1-01-02N

SW LEVER SCL1015 1-01-02N

SW MICRO 8§-1-E-4 UC

SW SLIDE 1iSW0273-220 1-02-02

SW SLIDE HSW0372-030 2-02-03

Sw SLIDE 553322001 2-02-02N
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REF.
NO.

1-139
1-140
1-141

1-142
1-143
1-144
1-145
1-146
1-147
1-148
1-149
1-150
1-151
1-152
1-153
1-154
1185
1-156
1-157
1-158
1-159
1160
1-161

1-162
1-163
1-164
1-165
1-166
1-167
1168
1-169
1-170
1-17

1-172
1-173
1174
1175
1-176
1177
1-178
1-179
1-180
1-181

1-182
1-183
1-184
1-185
1-286
1-187
1-188
1-189
1-190
1-101

1192
1-193
1194

PARTS NO.

ES315362
ET330533
ET330535
ET318308
ET318308
ET32550)
ET200479
ET633677
ET322778
ET554657
ET$54657
ET200925
ET207145
ET330543
ET330430
ET322598
ET200415
ET330216
ET330885
ET301154
ET522270
ET517263
ET325899
ET322412
ET310833
ET200480
ET705480
ET309334
ET342707
ET621235
ET356962
ET328553
ET639437
ET3298711
ET318604
ET200741
ET330542
ET310148
ET200412
ET303895
ET303895
EV319150
EV705536
HE325273
HR325263
MB326474
MB322303
MB780029
MIB328611
M1327773
M1326478
VTB31944s
VTB3i9446
VT218087
VT318088
V1317947

DESCRIPTION

SW TACT AKCSS
POSISTER FTH61G04BD3IRIN
TR FET 25K146 Y,GR
TR PHOTQ PN202S
TR PHOTO PN2028
TR 28A1015 O,Y

TR 2541115 D.E,F

TR 284490 0,Y

TR 25A608K-NP E,F,G
TR 25A733A P.Q

TR 25A733A P,Q

TR 28A970 GR

TR 2SB560 D,E,F

TR 25B62INC Q,R,S
TR 28B632K D.E,F
TR 2SB632K E,F

TR 25B641 Q,R,S

TR 25B642 QRS

TR 28B857 C,D

TR 28C1162 C,.D

TR 28C1210 D

TR 28C1312R G H

TR 28C1983 R

TR 25C2001 K,L .M
TR 28C2274K E

TR 25C2603 D.E,F

TR 28C2717

TR 250458 C,D

TR 2SC536NP E,F

TR 2SC536NP E,F,G
TR 28C640 C

TR 28C9454 K.P

TR 2SC945L Q,P

TR 25C945L Q,R

TR 25D545NP E,F

TR 28D57t K,L M

TR 25D$92NC R;3

TR 28D612K E,F

TR 2SD636 Q,R,§

TR 25D667 C,D

TR 28D667 C,D

VR ROTARY 16P10x1D B104
VR TM8KV-25 B501
HEAD E HV11320] V
HEAD COMBO HV225315
BELT CAPSTAN

. BELT DETECTION

BELT LOADING
FLYWHEEL PART

IDLER ASSY

ROLLER IMPEDANCE
LOADING LEADER (L) PART
LOADING LEADER (R) PART
V BLOCK (L)

V BLOCK (R)

VERTICAL POLE PART (¢)

100

When ordering parts, please quote Parts Number, Description and Model Number.

2. HEAD DRUM BLOCK

SS.F‘ PARTS NO. DESCRIPTION
ROLLER IMPEDANCE BLOCK

2-1 MI326478 ROLLER IMPEDANCE

22 . VTB327708  LEVER RZ PART

2.3 VTB327729  LEVER LZ PART

24 IW356657 RING E 150SUP CMT

2.5 ZW259334 PW2.05x035%025PSL,
AC, H BLOCK

2-6  BHVIOD4A260A AC.H BLK VS-SEG

2-7 HR325263 HEAD COMBO HV225315

2-8 26330641 SP PUSH ACH

2-9 2G332459 SP PUSH ACH (2)

2.10 25421806 PAN30Ox08STL CMT

2-11 HZ327755 GUIDE ACH

2-12 ZG327757 SP PULL ACH SET

DRUM BASE BLOCK
2-13 ‘BYB327700 CHASSIS DRUM PART

2-14 VT318087 V BLOCK (L)

2-15 28321298 BID30x085TL CMT
2-16 VT318088 V BLOCK (R)

2-17 28305246 ADJUST SCREW (B)

2-18 ZG330868
2-19 ZW306464

SP PUSH TRACKING
PW31x070x0508TL CMT

2-20 ZG331178 3P PUSH PRESS ACH
2-21 ZW550642 PW31x080x0508TL CMT
2-22 ZW516993 N30STL CMT

2-23 ZW357164
2-24 ZG327736
2-25 ZG327740
2-26 ZW340648

RING E230SUP CMT
SP TORSION RZ

SP TORSION LZ
RING CS190STL PKR

UPPER DRUM BLOCK
227 BHV1004A280A UPPER DRUM BLK VS-SEG

LOWER DRUM BLOCK
2-28  BVVI004A300A LOWER DRUM BLK VS-5EG
2-29 ET324474 POSISTER PTH499D0SBF200N030

HEAD DRUM BLOCK
2-30x Z3421806 PAN30x08STL CMT
2-31x ZW3z28150 PW30x060x013PSL, ]
2-32x 25609491 PAN3OXI0STL CMT PWos0
2-33 BM324475 MOTOR DDV5-1C




[HEAD DRUM BLOCK |

it .



1]

[MECHA FRAME BLOCK (
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3. MECHA FRAME BLOCK (1)

ﬁgf-- PARTS NO. DESCRIPTION

HOLDER ERASE HEAD BLOCK
3-1  BVV1004A070A HOLDER EH BLK VS-SEG
3-2 HE32§%73 HEAD E HV113201 V
3-3 25477876 PAN20x03STL CMT

LEVER PINCH ROLLER BLOCK
34  BVVi004A150A LEVER PINCH ROLLER BLK

VS-5EG

3.5 MLB326296  LEVER PINCH ROLLER PART
3-6 ZG330053 SP T2-6.3/0.8-45 T2-202
37 BVV1004A160A ROLLER PINCH BLK V5-5EG
3-8 78477876 PAN20x03STL CMT

LEVER LOADING (L) BLOCK
39 VTB326329  LEVER LOADING (L) PART
310 VTB319445  LOADING LEADER (L) PART
311 VT317947 VERTICAL POLE PART (P)
342 28318212 6SET23x0305CM PKR WP
313 ZG318043 LEADER SPRING
314 ZW357164 RING E230S5UP CMT

LEVER LOADING (R) BLOCK
315 BVB326347 LEVER LOADING (R) PART
3-16 VTR319446 LOADING LEADER (R) PART

TENSION ARM BLOCK
37 VTB326468 LEVER TENSION PART
3-18 VT328134 TENSION BAND ASSY
319 ZG331128 SP T2-4.0/0.4-45 T2-120
320 VT326470 HOLDER TENSION LEVER
321 25310984 PT BR30x08STL CMT
CAPSTAN MOTOR BLOCK
3-22 BM 32549} MOTOR FG DMF-4907A
3-23x Z3538101 PAN3IOX06STL CMT TW
MECHA FRAME BLOCK
3-24 BVVIO04A015A MECHA FRAME BLK VS-SEG
3-25 ZW609434 N FRANGE 30STL CMT
3-26 ZW306464 PW31x070%0S0STL CMT
327 ZW516933 .  N30STL CMT 1
3-28 28325495 T2BR30x06STL CMT
3-29 253282125 5P C-3.5/0.8-10.0G C-102G

3-30 MH32 1724 GUIDE TAPE
3-31 ZW516993 N30STL CMT 1

3-32 23328607 TRIPLE SCREW PAN30x0$
3-33 MI327773 IDLER ASSY

3-33 26313001 5P T1-4.0/0.9-22.4 T1-114
3.35 ZW259503 PW3ix080x050NYL

3-36 23332461 SP T2-3.2/0.29-20 T2.064
3-37 ML3306490 LEVER BRAKE RELEASER
3-38 ZW553163 RING CS280STL PKR

3-39 MLVIO04A090A LEVER FF BRAKE BLK VS-5EG
340 MLVIO04AI00A LEVER REW BRAKE BLK VS-5EG

341 VT322159 SHEET BRAKE (A)
342 ZG318204 SP T2-3.2/0.29-16 T2-062

343 ZG312955 8P T§.3.2/0.29-40.0 T1-070

344 2G3182138 SP T2-3.2/0.29-13 T2-061

345 BR327789 TU REEL TABLE ASSY

346 MB322303 BELT DETECTION

347 - MI322304 WHEEL DETECTION

3-48 2W324417 PW31x060x050PSL

349 ZW357164 RING E230SUP CMT

3.50 BR317908 SUPPLY REEL TABLE BLK
3-51 28325495 TZBR30x065TL CMT

3.52 26318228 SP T2-3.2/0.29-14 T2-06)

353 BVB326220 ~ LEVER REVIEW PART

3-54 76326247 SP TORSION REVIEW

355 25326246 NUT ADIUST

3-56 25328608 6SET26%030SCM PKR FP

3-57 BVVI004A170A LEVER REC SAFETY BLK VS-3EG
3-58 25323993 PT BR3OX10STL CMT

3-50x ZW269954 PW31x070x025PSL

REF.

NO.

3-60
3-61

- 362

PARTS NO.

Z5200614
VT326471
VT326477

When ordering parts, please quote Paris N umbér, Description and Model Number,

DESCRIPTION

TRIPLE SCREW PAN30x06
HOLDER OPENER
GUIDE CAP
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[MECHA FRAME BLOCK (2)]

TR, A

S R —
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4. MECHA FRAME BLOCK (2)

REF.
NO.

41
42
4-3
44
4.5
4-6

4-7
4-8
4.9

4-10
411

4-12
443
414
4-15
4-16
4-17
418
419
420
4-21
422
423
4-24
4-25
426
427

328

4-29
4-3{}
4-31
4-32
4-33
4-34
4-35
4-36

4.37
4-38
4-39
4-40x
4-4)
4-42

PARTS NO. DESCRIPTION
ZW609434. N FRANGE 30STL CMT
Z5328607 TRIPLE SCREW PAN30x05
MZB321701 HOLDER CAPSTAN PART
28379350 PAN30x065TL CMT
MV322302 METAL LOADING
28444330 CTS30%04STL CMT
PLUNGER BLOCK
EP319333 SOLENOID W/TAP 1037PLT 15V
ZW357164 RING E230SUP CMT
ZG328661 SP T2-3.2/0.29-25 T2-066
LOADING BLOCK
BVVI004A230A LOADING BLE VS-5EG
BM 780041 LOADING MOTOR SUB ASSY
BM325617 MOTOR MXN-12AD03B
VT780025 LOADING GEAR A ASSY
VT780026 LOADING GEAR B SUR ASSY
VT 780027 LOADING WARM ASSY
VT780028 HOLDER GEAR SHAFT
MB78002¢9 BELT LOADING
2G780032 SP TENSTON LEVER RETURN
BL780033 BRAKE LEVER ASSY
ZG780035 SP BRAKE LEVER
ML780036 LOCK ARM (A)
ZG780037 SP LOCK RETURN
2G7800338 SP LOCK HOLD
2G780039 SPSW A
ZG780040 SPSWR
ES319156 SW MICRO S5-1-E-4 UC (3W904)
ES318284 SW LEVER SCLI101R23A 1-01-02N
(8W905, 906)
ES319124 SW LEVER 5CL101S 1-01-02N
(SW90T)
BM325314 MOTOR VY220B106
ZG328610 SP T2-6.3/0.8-28 T2-198
2G31308s SP T1-6.3/0.8-25.0 T1-197
Zw270101 RING E300SUP CMT
ZW290283 RING U 285SUP CMT
2G321769 8P T2-5.0/0.55-35.5 T2-161
BV3278is TU IDLER ASSY
BYVI004A220A LEVER TU IDLER KICK BLK
VS-5EG
MIB328613 FLYWHEEL PART
MB326474 BELT CAPSTAN
VT326476 HOLDER PIVOT
ZW259738 PW41x070x025PSL
28372350 PAN3OX065TL CMT
28323993 PT BR30x10STL CMT

When ordening parts, please quote Parts Number, Description and Modet Number,
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|EJECTER BLOCK |

5. EJECTER BLOCK

;‘,SF' PARTS NO. DESCRIPTION
5.1  BV327845 ESECTER ASSY

‘When ordering parts, please quote Parts Number, Description and Model Number.
106



6. VIDEO P.C BOARD BLOCK

REF,

No. PARTS NO. DESCRIPTION

6-1 BAVI004A460A PC VIDEQ (PAL) BLK VS-5EG

6-2 BAV1004A460B PC VIDEO (PAL) BLK VS-5EK

&-1C) El1324204 IC ANG310

&6-1C2 EI32107%76 iC AMB320N

6-1C3 Ei324107 ICHALI71B

6-1C4 EI322309 ICHAI1703

6-1C5 Ei3303%3 IC MC1458F

&-1Ce El3za117 IC MCra069UBCP

&-1C7 El1323151 IC ANG3IGO

6108 El324160 IC AN&362

6-1C9 Ej324182 IC AN6371

6-1CI10 EI324203 IC AMNG342N

6-IC11 Ei203040 IC uAT4ICE

6 TRI1I03 ET621235 TR 25C536NF EF,.G

&TR4 ET200480 TR 25C2603 DE,F

6-TR5 ETé21235 TH 25C536NP EF.G

&6-TR6 ET322778 TR 25A608K-NF E.F,.G

6-TR? ET621235 TR 28C536NTP EF,G

6 TRE ET330543 TR 25B621NC QR85

6&-ThY ET200480 TR 25C2603 D.E.F

6-TR10Mo12 ET621238 TR 28C536NP EF.G

6-TR13tols ET200480 TR 25C2603 DE,F

a-TRE? ET621235 TE 25C536NF EF,.G

&-TR1S ET200479 TR 25A1115 DLEF

6T 9024 ETE21235 TR 25C536NP E.F.G

&TR25 ET310833 TR 25C2274K E

6THR26t029 ET621235 TR 258C536NP EF.G

6-TRIMo37 ETE21235 TR 28C536NPEF.G

6-TR38 ET 342707 TR 28CS36NP EF

6-TR39,40 ET621235 TR 28C536NP E,F,G (EG)

&5 TR41 ET322778 TR 2SA608K-NF E,F,G

6-TR412 ET621235 TR 28C536NP EF,.G

&TR43 ET322778 TR 25A608K-NP EF,G

&TRa4 ET621235 TR 25Cs536NP EF.G

6-TR46 ET330543 TR 25B&621HC QLR85

6-TR4Tto50 ET621235 TR 25C536NP EF.G

6-D1,2 ED523427 D SILICON H 18516

a-D3 ED200469 D SILICON H DSa48 FAS Flo

6-D5EeY ED20046%9 b SILICON H DE448 FAS F10

6-1210,11 ED30%437 D SILICON H 151926-M

6-D14iols  ED200469 [ SILFCON H DS445 FAS F10

6-D17 ED316143 D SILICON H 152473HS F10

D18 ED200469 D SILICON H D3348 Fas F10

&Di1o ED200364% D SILICON H D5448 FAS Filo(FG)

&1D20,21 EDR200469 D SILICON H DS5448 FAas F1o

6-D221024 ED200469 D SILICON H DS448 FAS FI1{EG)

6-D15t0o28  ED200469 D SILICON H p3Sa48 FAS Fl10

o-D31t633  ED200469 D SILICON H DS448 FAS F10

6-1>34 ED200468 D SILICON V DS448 VB3

&-D3s ED560913 D SILICON ¥V 152473VE

6-VC1 EC257354 CS-FIX HECV-1ZW20x44 2.5-20

6-VC21.3 EC318315 C S-FIX HECV-1ZW50x44 5.0-50

6-VC21 EC325060 C S-FIX V ECV-1ZW10x40

6-V(C22 EC318375 CS-FIX H ECV-1ZW10x44 2.0-10

&-FR1 ER200595 & R FUSE ERD2FC FI10 1 j4W
5R4J

6-VRI,2 EV3i15540 R SFIXHDS 3P 502

6-VER3.4 EV330365 R 5-FIX V H1052A 3P 0.15W 472

&-VRS EV3i3Gise RA-FIXV HIOSZA 3P 0.15W 102

&VR6,7 EV 361300 R 5-FIX HSR19R 3P 0.15W 471

6-VRSB EV3i23885 R S-FIX H D8 3P 301

&VR9 EV3I158753 R S-FIX H D8 3P 203

6-VE21 EV 330366 R S-FIX ¥V H1052A 3P 0.15W 102

6-VR22 EV3i224i1 R S-FIX HDS 3P 202

6-Viiz3 EV31938]1 R SFIXHDS 3P 501

6-ViRz24 EV3i16442 R S-FIXHDS 3P 192

6-VH25 EV315540 R S5-FiX H D8 3F 502

6-V121,22 ED3I21349 COIL VAR 1 Ta-A 8.2uH

6-VL23 E0Q325093 COIL Y ARI L T-6 8,2MH (EG)

6-Li EG318381 COIL FIX 1 LALO4 220uH K

6-L2 EG330240 COIL F1X ) EL0GO6SKI 47uH K

6-L3 EQ330241 COIL FIX 1 ELO606SKE 2200H K

6-L4 E0330242 COIL FIX 1 EL06065SKI 39uH K

6-L5,6 EO330241 COIL FIX ! ELD6OGSK] 220uH K

&6-L7.8 E0330244 COIL FIX 1 EL06068K1 2.2uH K

When ordering pasts, please quote Parts Number, Description and Model Number,

REF.
NO.

6-L9
6-L.10
6-L1t
6-L12
6-L13
6-L14
6-L15
6-L17
6-L18,19
6-L21
6-1.22
6123
6-L24
6-L25.26
6-1.27
6-L28
6-1.29
6-L30
&-L31
6-1.32
6-L.33
6-L35
6-036,37
6-L38
6-13%
6-L40
6-L4l
6-L42
6-FL1
6-FL2
6-FL3
6-FL4
6-FL$
&-FL6
6-FL7
6-FLE
6-FL9 .
6-FL10O
6-FL11
6-FLE2
6-X1
6-X2
&-DL1
&6-DL2
6-C3

- 6-C16

6-C171
6-3

PARTS NO.

EQ330245
E0330246
EQ330247
E0Q330250
E0330248
EQ330241
EC318381
E0330248
E0Q330249
EQ330241
EQO318381
E0330250
E0318381
EQ330241
E0330251
EQ322315
EO318381
EQ318383
EQ330240
EQ330248
EO318381
EO379923
E(318381
EQ330252

EQ330246 - -

E0330241
ED330240
E0332315
ER324258
ER324259
ER324305
ER324309
ER330625
ER324339
ER324375
ER324308

ER324469 .

ER324470
ER 325807
ER328237
EI327364
El309878
Ei322365
E1322394
EC307793
EC332052
EC200949
TP326491

DESCRIPTION

COIL FiX 1 EL06065K1 10uH K
COIL FiX § EL0606SKI s6uH K
COIL FIX 1 EL0606SKI 27uH K
COIL FIX 1 ELO606SK] 220H K
COIL F1X 1 EL06065K] 33uH K
COIL FIX 1 EL0606SKI 2205H K
COIL FiX 1 LAL04 220uH K
COIL FIX 1 ELO606SKI 33uH K
COIL FIX 1 EL0O606SKI 8.2p4H K
COILL FIX 1 ELO606SKI 2204H K
COIL FiX i LAL04 220uH K
COIL FiX 1 ELO606SKI 22uH K
COIL FIX 1 LAL04 220uH K
COIL FIX 1 EL06065KI 220uH K
COIL FIX 1| ELO606SKI 470uH K
COIL FIX 1 ELOB10SKI 820uH J
COIL FiX 1 LAL04 220uH K
COIL FIX 1 FLO7H 6.8MH J
COIL FIX 1 EL06065K] 476H K
COIL FIX 1 ELO6065KI 33pH K -
COIL FIX | LALO4 220pH K
COIL FIX 1 FLO7H 8.2MH (EG)
COIL FIX 1 LAL04 220sH K
COIL FIX 1 EL0606SKI 100uH K
COIL FIX 1 EL0606SKI s6uH K
COIL FiX 1 EL0606SKI 220uH K
COIL FIX | EL0606SKI 47uH K
COIL FIX 1 LAL04 120pH J
FILTER LC LP LCB-51

FILTER LC LP LCB-52

FILTER LC HP LCB-53

FILTER LC LP LCB-54

FILTER LP LCB-62

FILTER LC AP LCB-56

FILTER LC BP LCB-57 4.43MHZ
FILTER LC LP LCB-58

FILTER LC LP LCB-59

FILTER LC BP LCB-60 4.43MHZ
FILTER LC BP LCB-61 5.06MHZ
FILTER CE SFE4.5MD 4.$MHZ
OSC X'TAL HC-33/U 4.43557IMHZ
OSC X'TAL 4.433619MHZ

DL EFD-ENG635A11E

DL EFD-IN124A11A

C EC V ¥05 NP SM 220M 10DC
C EC V Fo5 NP SM 4R7M 35DC
C EC V F05 NP 5M 470M 10DC
BINGE PC ROD

107



7. SERVO P.C BOARD BLOCK

REF. REF.
NG. PARTS NO, DESCRIPTION NO.
7-1, . BAVI1004A450A PC SERVO BLK VS-5EG 7-D307
S : (JNCLUDING SERVO PCB & 7-D308,309
* SYS. CON. PCB} 7-D310,311
- 7-D312
_ SERVOQ P.C BOARD BLOCK 7-D313
7-1C1 EI326044 IC AN6350 7-D314
9-1C2 Ei304475 IC MC14066BCP 7-D315
7-1C3 E1313797 IC TC4001BP 7-D316
7-IC4 El1321604 1IC AN6341N 7-RL301
7-ICS Ei330393 IC MC1458P
7-1Cé E1304475 IC MC14066BCP 7-X301
7-1C7 El1325992 1C HD14024BP 7-BT301
7-1C8 EI1328593 IC HD14053BP 7-L301,302
7-TR1,2 ET309334 TR 28C458 C.D 7-CR301
7-TR3 ET322778 TR 28A608K-NP E F,G 7-CR302
7-TR4,5 ET309334 TR 28C458 C,D 7.CR303
7-TR6,7 ET332778 TR 2SA608K-NP E,F,G 7-R34%
+TRS8t0o11 ET309334 TR 28C458 C,D 7.R 346
7-TR12,13 ET32277% TR 25A608K-NP E,F,G 7-R352
7-TR14 ET309334 TR 25C458 C,D 7-R357
7-TR1S ET322778 TR 28$A608K-NP E,F,G 7.2
7-TR16 ET309334 TR 28C458 C,D
7-TR17 ET322778 TR 25A608K-NP E,F,G
7-TRI18 ET309334 TR 25C458 C,D
7-D1 ED20046% D SILICON H DS448 FAS F10
7-D2t013  EDS57447 D SILICON H 151588
7-D14,15 ED200469 D SILICON H DS448 FAS Fl1o
1-B16t019 EDSs7447 D SILICON H 151588
1-D20,21 ED200469 D SILICON H D5448 FAS F10
7-8W1 ES326043 5W SLIDE 885322001 2-02.02N
7-¥R1 EV325993 - R S-FiX V H1052A 3P 0.15W 473
7-VR2 EV323880 R 8-FIX ¥V CR29R 3P 0.50W 683
1-VR3to5 EV323881 R 8-FIX V CR29R 3P 0.50W 273
T-¥VR6 EV323880 R 8-FIX V CR29R 3P 0.50W 683
7-VRY EV32388]1 R S-FIX V CR29R 2P 0.50W 473
7-VRS EV330258 R S-FIX V H1052A 3P 0.15W 6383
7-VR9,10 EV325994 R S-FIX V H1052A 3P 0.15W 103
7-VR11 EV325995 R S-FIX ¥V H1052A 3P 0.15W 333
7-VR12 EV200466 R S5-FIX H EVN38 3P 302
7L1 . EO357287 COILL FIX 1 FLOSH 100uH K
7-R7.8 " ER330272 R MF H F10 1/4W 3302F
7-R13 ER318335 R MF H F10 1/4W 8202F
7-R17 ERJ17658 R MF H F10 1/4W 1003F
7-R18 ER314630 R MF H 1/4W 1003F
7-R19 ER311773 R MFH 1/4W 3301 F
7-R20 ER323374 R MF H F10 1/4W 1302F
T-R22 ER330273 R MF H F10 1/4W 1693F
7-R23 ER330274 R MF H.F10 1/4W 2003F
T-R24 ER318323 R MF H F10 1/4W 1803F
7-R25 ER314597 R MF H 1/4W 1302F
7-R28 ER311773 R MF H 1/4W 3301F
SYS. CON, P.CBOARD BLOCK
71CI01 El323995 1C MB8841 502]
7-1C302,303 E1319496 IC MC14539BCP
7-1C304 E[326159 IC LM2903P
7-IC305 EI330392 IC MC14070BCP
7-IC306 E1324687 IC TC4071BP
7-1C307 E1324000 IC MB8841 463M
7-1C308 El328692 IC 4PD5101LC
7-1€309 E[328690 IC AM1408N8
7-1C3190 EI324255 IC TLog2CP
7-HC311 Ef304475 EC MC14066BCP
7-1C312 EI330393 IC MC1458P
7-1C313 EI326159 IC LM2903P
7-1C314,315 EI304657 IC TC'4011BP
7-TR301 ET207145 A TR 28B560 D,E.F

7-TR302,303ET322778
7-TR304,305ET309334
7-TR306 ET207145
7-TRI0O7te3I0ET 322778
7-TR3L110313ET309334

7-D301 ED3223979
7-D302t0 305 ED557447
7-D306 ED306109
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A TR 28A608K-NP E,F,G

TR 28C458 C,D

& TR 25B560 D,E.F

TR 25A608K-NP E,F,G

TR 28C458 C,b

D SILICON WO03B F12 150/1.0A
D SILICON H 151588

A D SILICON W03B 100/1.0A

When ordering parts, please quote Paris Number, Description and Model Number.

PARTS NO.

ED570521
ED557447
ED200468
ED557447
ED200449
EDS557447
ED306109
ED557447
EP330266

EQ330256
AX325991
EO3575651
ER330314
ER330313
ER330267
ER323875
ER317684
ER311774
ER314632
VT325900

DESCRIPTION

D ZENER H X Z-049

D SILICON H 151588

D SILICON V DS448 VB3

D SILICON H 151588

D SILICON H DS448 FAS F10

D SILICON H [S1588

& D SILICON WO3B 100/1.0A

D SILICON H 151588

RELAY POWER G2U-112P ITR
12V

OSC CE F85-006 4MHZ

BATTERY P-2M11

COIL FIX 1 FLOTH-100sH K

COMP CR EXRP101K4338

COMP CR EXRP150K2728

COMP R 01-0320

R MF H F10 1/4W 3900F

R MF H F10 1/4W 2100F

R MF H 1/4W 9102F

R MF H 1/4W 3902F

BUZZER PKM11-4A0

1




8. AUDIO P.C BOARD BLOCK

:,(E)F- PARTS NO, DESCRIPTION
8-) BAV1004A040A PC AUDIO BLK VS-SEG
giC1 El634454  IC AN262

8-TR1.,2 ET517263
8-TR3to7? ET309334

TR 28C1312R G,H
TR 25Cas58 C,D

8-TR8 ET322778 TR 28A608K-NP E,F,G
8-TR9 ET322412 TR 28C2001 K,L,M
8-TRI10O ET330543 TR 25B621NC Q,R,S
8-TR11 ET322778 TR 25A608K-NP E,F,G
8-TR}2 ET200480 & TR 28C2603 D,E,F
8-TRi13 ET309334 TR 25Cas8 C,D

8-TR14 ET200479 & TR 25A1115 D,E,F
8-TR15,16 ET309334 TR 25C458 C,D

8-b2 ED200468 D SILICON v DS448 VB3

8-Ddtota ED2004638 D SILICON V D5448 VB3
8-VR1 EV315412 R 5-FIX H D8 3P 502

8-VR2 EV315414 R S-FIX HDg 3P 203

8-VR3 EV3135416 R S-FIX HDS 3P 103

8-VIRR4 EV32i637 R §-FIX H D3 3P 104

8-RiL| EP327334 RELAY SIGNAL G2V-2 2TR 12V
8-RL2 EP200175 RELAY SIGNAL G2E ITR 12V
8-L2,3 E0357287 COIL FIX | FLOSH 100pH K
8-L4 EO369178 COIL FIX i FLO7H 1.5MH ]

8-L5 ED318383 ° COIL FIX 1 FLOYH 6.8MH J

8-Le EO419602 COIL FIX 1 FLOSHAT«H K

8-L7 EQ243977 COIL FIX | FLOTH IMH J

8-L8 EO35723_? COIL FIX 1 FLo5H 100uH K
8110 EO323938 COIL OSC 1 32-1296-12 70KHZ
B-L1E1 EO318882 COIL FIX 2 47-0079-01 950uH
8-FR1 ER318647 R FUSE ERD2FC F10 1AW 4R 7]
8-C36 EC200592 C 8TY ¥V T0s CQT92 331} 125BC
8-C3¥7 EC330441 C PPV F10 PFH 153 400DC
8-C50 EC330442 C PP ¥V F10 PFH 123} 400DC

8-2 ZW698940 RV NYL40x060 BL

9. DISPLAY P.C BOARD BLOCK

Sg* PARTS NO. DESCRIPTION

9.1 BAVIO04A060A PC DISPLAY BLK VS-SEG
9.1C] EI330226  IC 4PCI373H -

9.1C3 EI324250  IC MC14050BCP

9-iC4 E1330451 IC MB&843 501M

9-TR2 ET330535 TR FET 25K246 Y, GR
9-TR3 ET322778 TR 2SA608K-NP E.F.G
9-TR4 ET309334 TR 25C458 C,D

*TR5t02a ET330216
$-TR25,26 ETz0714% TR 28B560 D.E,F

9-TR217 ET200412 TR 25D636 Q,R,8

9-De ED330238 D PHOTO PH302

9-D7tod0 ED200469 D SILICON H D5348 FAS Fio
#-D41tod4  ED3248723 D LED SLP-234C GRN
9-D45.46 ED324943 D LED SLP-134A RED
9-Dq7,48 ED324823 D LED 5LP-234C GRN

TR 25B642 Q,R,S

9-Day ED3249943 D LED SLP-134A RED
9-SWlto26 ES315362 SW TACT AKCS8S

9-IN| EM318923 IND FL FIP12AM]1 CHARACTER
9-L1 EQ330326 COIL VARL 1 7PA SMH

9-L2 EO318379 COLL FIX I LALO4 100uH K
9-X1 ED330256 OSC CE F85-006 4MHZ

9-2 VT3Iz7211 SHIELD CASE REMOCON (A)
9-3 VT327212 FILTER

9-4 VT3i26856 HOLDER LED {A)

9-5 ¥T3z26870 HOLDER LED (B)

9-6 VT326873 CAP LED

9-7 VT326610 HOLDER DISPLAY (A)

9-8 VT326329 HOLDER DISPLAY (B)

9-9 VT326787 HOLDER PHOTO DIODE
2-10 ZIWE698940 RV NYL40x060 BL

When ordering parts, please quote Parts Number, Description and Model Number, =

10. DRIVE P.C BOARD BLOCK

REF.
NG. PARTS NO.

10-1 BVA1004A350A PC DRIVE BLK VS-5EG
10-TR2 ET322598 & TR 28B632K E,F

DESCRIPTION

10-TR3 ET200412 TR 25D636 Q,R.§
10-TR4 ET330542 TR 28D592NC RS
10-TR5 ET310148 TR 25D612K E,F
10-TR& ET200412 TR 28D636 Q,R ;5
10-TR7 ET318308 TR PHOTO PN2025S

10-TR13 ET322598
i0-TR14 ET200412
10-TRi5 ET322598
10-TR16 ET200415
10-TR17,18 ET330543
10-TR19 ET200415
10-TR20 ET310148
10-TR21 ET200415
10-TR22 ET200412
i0-TR23 ET330542 TR 25D592NC R,5

10-TR2s ET302334 TR 28C458 C,D

10-D1,2 ED323979 D SILICON W03B F12 150/1.04
10-D3503 ED200469 D SILICON H DS448 FA5 Fl1o -
10-Dé ED570521 D ZENER H X Z-049

TR 28SB632K E,F
TR 2SD636 Q,R,S
TR 28B632K E,F
TR 2SB641 Q,R,S
TR 28B621NC Q,R S
TR 28B641 Q,R,S
TR 28D612K E,F

& TR 25B641 Q,R,S
TR 25D636 Q.R.S

10-D7 ED327059 D ZENER HWZ-100

10-D8to15  ED200469 D SILICON H DS448 FAS F10

10-D16  ED330428 D 2ENER H WZ.090

10-D17  ED327059 D ZENER HWZ-100

10-RL2,3  EP318925  RELAY POWER FBR221D006
2TR 6V

10-PHL  ED323892  PHOTO SENSOR GP-41 |

10-IN1 EL330446  PL SPL HOLDER LAMP

10-THI  ET330533 A POSISTER PTH61GO4BD3IR 3N

10-R31  ER439132 R OMF H 2W 151K

16-R34  ER330408 R OMFH2W 121K

11. DRUM P.C BOARD BLOCK B

ROE PARTS NO. DESCRIPTION

ii-1 BAVI0O04AS30A PC DRUM MOTOR BLK VS-5EG
UNCLUDING DRM MOTOR PCB
& CAPSTAN MOTGOR PCB)

DRUM MOTOR P.C BOARD BLOCK
11-IC101 El330431 IC TA7T234
11-TR101  ET330430 & TR 25B632K D.E,F
E}-TRI02  ET200412 TR 25D636 Q,R,S
11-TR103 ET200415 TR 25B641 Q,R,8
11-TR104 ET200412 TR 28D636 Q.R,S
LI-THIOL ET330533 & POSISTER PTH6iG04BD3R 3N
11-R102 ER330537 R OMF H SNP 2W 102)
11-R103 ER330540 R MF H SNP 2w 2R2J
11-R1i5 ER330538 R OMF H SNP 2W 331)
11-R116,117 ER 330539 R OMF H SNP 2w 2211

: CAPSTAN MOTOR P.C BOARD BLOCK

11-TR1,2 ETz00415 TR 25B641 QRS

11-TR34 ET200412 TR 28D636 Q,R,S

11-TRS5 ET200741 TR 25D571 K,L,M

11-TR6 ET325899 A TR 25C1983 R

11-TR7 ET330885 & TR 28B857 C,D

i1-Dy,2 ED200469 D SILICON H D$448 FAS Flo

11-D3 ED327059 D ZENER H WZ-100

11-VR1 EV3304s3 R S-FIX V HI052A 3P 0.15W 223

11-RL1 EP318925 RELAY POWER FBR221D006
2TR 6V
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12. TUNER P.C BOARD BLOCK

REF.
NO.

12-1

122

12-3

12-4
12-1Ct
12-1C2
12-TR1
12-TR2t04
12-TRS
12-TR6108
12-TR%,10
12-TR11
12-TR12
12-TR13
12-TR14
12-TRIS
12-TR16
12-D1
12-D2
12-D3tos
12-D7
12-D8
12-D9,10
12-D11,12
12-L1
12-12
12-L2
12-L3
12-L4
121§
12-L6
12-L7
12-L8
12-L9
12-L9
12-T2
12-T3
12-T4
12-T4
12-CF101
12-CF101
12-CF102
12-CF102
12-CF103
12-CF103
12-VR1
12-VR2,3
12-VR4
12-VRS
12-R20
12-C8
12-C12
12-C14
12-C25
12-C28
12-C31
12-C40
12-C4l
12-Ca2

PARTS NO.

BATO05538
BATO5530
EE330292
EE330106
E1705494
E{704201
ET705480
ET356962
ET522270
ET639437
ET325501
ET639437
ET325501
ET635437
ET639437
ET325501
ET639437
ED705479
ED604541
ED604541
ED604541
ED604541
ED6045491
ED604541
EQ705481
EQ705482
EQ705481
EQ705483
EO705484
EQ705485
EQ701411
EO705487
EO70E411
EQ705488
EQ705489
EO705490
EO705491
EO705492
E0Q705493
ER705495
ER705496
ER705499
ER705500
ER705501
ER705502
EV572433
EV464196
EV464207
EV464207
ER702565
EC305423
EC705473
EC105474
EC705476
EC705477
ECT05478
ECT705474
EC200481
EC200494
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DESCRIPTION

PC TUNER BLK V5.5 (EG)

PC TUNER BLK V5-5 (EK)
TV TUNER CDE1-011 (EG)
TV TUNER CBE1-002 (EK)

IC TA7607P

1C M5144P

TR 25C2717

TR 28C640 C

TR 25C1210 I}

TR 28C945L Q.P (EG)

TR 28A1015 O,Y (EG)

TR 25C945L Q,P

TR 25A1015 Q.Y (EG)

TR 2SC945L Q,P (EG)

TR 2SC945L Q,P

TR 28A1015 O,Y

TR 2SC945L QP

D SILICON 1SV70

D SILICON 152076

D SILICON 152076 (EG}

D SILICON 152076 (EG)

D SILICON 152076

D SILICCN 152076 (EG}

D SILICON 152076

COIL FIX 1 144LZ 1pH K
COIL FTX | 144LZ 0.82uH K (EG)
COIL FIX 1 144LZ 1uH K (EK)
COIL FIX | 1.4xH

COIL FIX 1 4.7sH K

COIL FIX 1 33uH K

COIL RF SPL 15uH

COIL FIX | 100gH K

COIL RF SPL 15xH

COIL FIX 1 124H K (EG)
COIL FIX 1 10H K (EK)
COIL TKXNAAS-27899RY
COIL TKXNS-279789NK
COIL TKACS-27617NK (EG)
COIL TKACS-27618NK {EK)
FILTER CE F1024 38.9MHZ (EG)
FILTER CE F1025 39.5MHZ (EK)
FILTER CE SFE 5.5MHZ (EG)
FILTER CE SFE 6MHZ (EK)
FILTER CE TPS 5.5MHZ (EG)
FILTER CE TPS 6MHZ (EK)
R S-FIX H V8K4-1 3P 504

& S-FIX H V8K4-1 3P 202

R S-FIX H V8K4-1 3P 502

R S-FIX H V8Ka-1 3P 502 (EG)
& R FUSE 1/4 470)

C TT V D R47M 35DC

C CE LH680J 50DC

C CE CH2ROC 50DC

C CE RHSROD 50DC (EG)}

C CE RH6ROD 50DC (EK)

C CE CH6207 50DC

C CE CH2ROC 50DC

€ CE V F05 CH 360) 50DC

C CE V F05 100J 50DC

When ordering parts, please guote Parts Number, Despription and Model Number.

13. POWER SUPPLY P.C BOARD BLOCK

REF.
NO.

131

13-ICt
13-IC2
13-TRS
13-TR8
13-TR11
13-TR12
13-TR13
13-TR14
13-TR15
13-TR16
13-D1
13-D2
13-Dé6
13-D8
13-D11
13-Di14
13-D15
13-D16
13-D17
13-Di8
13-D24
13-T1
13-F2
13-F3
13-F4
13-VR1
13-R10
13-R12
13-R13
13-Ri4
13-R25
13-R44
13-C1
13-C2
13-C9.10
13-C18
13-C30,31

13-FTR1
13-TR2
13-TR3
13-D3
13-D4
13-D5
13-D21,22
13-F1
13-F5

13-TRé6

PARTS NC.

BA705542

DESCRIPTION

PC POWER BLK (INCLUBDING
POWER SUPPLY PCB, POWER

SUB PCB, TR PCB)

POWER SUFPLY P.C BOARD BLOCK

E[301748
Ef308473
ET554657
ET200479
ET301154
ET554657
ET200925
ET200925
ET303895
ETa9871t
ED705467
ED705468
EDM5469
ED705468
ED319058
ED704267
ED704267
ET704267
ED704267
ED705470
ED704267
BT705472
EF564491
EF375647
EF354295
EV705536
ER705459
ER705460
ER310326
ER3145%9
ER310436
ER302353
EC705462
EC705461
EC705463
EC705465
EC705466

A IC kPC1458C
A IC uPC141C

A TR 25A733A P,0Q

TR 28A1115 D,E,F

A TR 28C1162C,D

TR 2SAT33A P.Q

A TR 28A970 GR

A TR 25A970 GR

TR 28D667 C,D

A TR 25C9%45L Q,R

& D SILICON MaBsi-14
& D SILICON T1B4B41
A D ZENER HZ6C-2

D SILICON T1B4B41

M D ZENERHHZS CL
A D SILICON 10E-1

‘A D SILICON 10E-1

D SILICON 10E-1
D SILICON 10E-|

A D ZENER HZ11Ct

D SILICON 10E-t

& TRANS POWER KX590176
A FUSE T 4AT CEE

& FUSET 500MAT CEE

A& FUSE T 1.6AT CEE

VR TM3KV-2S B501

A R FUSE FMR W 1/4W 1001
R CT RGC2T 2W R100G

R MF H 1/4aW 1002F

R MFH 1AW 1501F

B MFH 1/4W 3901 F

R MF H F10 | j4W 2701F

C CE 222M 50DC

C EC 153M 25DC

C EC 101M 160DC

C EC 472 35DC

C EC 4R7 100DC

POWER SUB P.C BOARD BLOCK

ET633677 TR 25A4900.Y
ET303895 TR 250667 C,D
ET200479 TR 28A1115 D,E,F
ED704267 D SILICON 10E-t
ED704267 D SILICON 10E-1
ED704267 D SILICON 10E-1
ED704267 D SILICON 10E-1
EF375660 A FUSE T 1AT CEE
EF375660 A FUSE T 1AT CEE
TR P.C BOARD BLOCK

ET633677 & TR 25A490 O,Y




14. REAR P.C BOARD BLOCK

REF.
NO.

14-1 BAV1004A020A PC REAR BLK VS-3EG

PARTS NO. DESCRIPTION

14-1901 EJ319158  JACK PLATE V5-5 B0002
14-5W901  ES319334 SW SLIDE HSW0273-220 1-02-02
14-5W902 ES319352 SW SLIDE HSW0372-030 2-02-03
i4-2 ZW263946 RV NYL40x050

15. MEMORY P.C BOARD BLOCK

REF. DESCRIPTION

NG, PARTS NO.
MIC P.C BOARD BLOCK
15-3902 EJ330544 PHONE J 3P HL}0315-010 6.3 2T
15-VR901 EV319159 VR ROTARY 16P10x1D B104
MEMORY P.C BOARD BLOCK
15-5W903  ES328771 5W PUSH SPJ222N 2-02-02N

16. SENSOR P.C BOARD BLOCK

I‘:gf?' PARTS NO. DESCRIPTION
SENSOR P.C BOARD BLOCK
16-TRI ET318308 TR PHOTO PN202S
_ REC SAFETY SW P.C BOARD BLOCK
16:SW904 ES319156  SW MICRO SS-1.E-4 UC

LOADING SW (A,B) P.C BOARD BLOCK
16-SWo05,906 ES318284

EIECT P.C BOARD BLOCK

16-3W907 ES319124 SW LEVER 5CL101S 1-01.02N

17. CM FILTER P.C BOARD BLOCK

gg"- PARTS NO. DESCRIPTION

17-L1 EQ669273  COIL FIX 2 FLSR200 I 8uH
17-FL1,2  ER330465  FILTER LC DST310-55B271M
17-C1 EC330466 € EC V F05 NP SM 4R7M 50DC

18. MOTOR FILTER P.C BOARD BLOCK

ﬁg"- PARTS NO. DESCRIPTION
18-Litod  EO0405630  COIL FIX | FLOSH 824H K

SW LEVER SCL101R23A 1-01-02N

When érdcring parts, please quote Paris Number, Description and Model Numbez.

19. REMOTE CONTROL (RC-V5) BLOCK

DESCRIPTION

REF.

NO. PARTS NQ.

19-1 AX328710 REMOCON UNIT RC-V$
19-IC] EI780020 IC uPD1986C

19-TR1 ET328553 TR 28C945a K,P

19-TR2 ET318604 TR 28D545NP EF

19-D,2 ED706226 D LED SE303A INFRARED
19-D3 ED780019 D LED SEL1123W :
19-X1 E1730021 OSCCE

19-58W1 ES780015 SW SLIDE

H1



[POWER & RF BLOCK ]

20. POWER & RF BLOCK

REF.
NO.

20-2
20-2x
20-3
204
20-5
20-6x

PARTS NO.

BV 330109
BV330110
BV330111
EC325485
BT705526
BT705527

DESCRIPTION

RF CONVERTER MDK3-253 (EG)
RF CONVERTER MBK3-253 (EK)
ANT BOOSTER YBC1-001

A CMPV 473M 250AC

& TRANS POWER VS-5-1B (EG)

"&b TRANS POWER VS-5-3B (EK)

112

REF.
NO.

207

20-8
20-9
20-10x
20-11x

PARTS NO,

EWT35529

E5705533
ES705534
EF375660
E}592503

When otdering parts, please guote Paris Number, Description 2nd Mode! Number,

DESCRIPTION

COAXIAL CABLE 1.5C 2V
KC2434624A1

& SW SEESAW SDE352023

& 8SW TKR-22293

& FUSE T 1AT CEE

FUSE CLIP H0426-A 5.2MM




REF.
NO.

20-12

20-13
20-14x
20-15

PARTS NO.

EJ301513

SP328220A
SP3282:08B
Z85447761

DESCRIPTION
A SOCKET INLET S-16453 E 29
PANEL REAR V3-5EG

PANEL REAR VS-5EK
T2BR30xG6STL BNI

REF.
NO.

20-16
20-17x
20-18x

20-19%

20-20
20-21

PARTS NO.

ZG313193
VT327946
28330841
MZ3z27113
5A327691
25463353

When ordering parts, please quote Parts Number, Description and Mode!_Number. -

DESCRIPTION

SP C-4.5/0.6-20.0-0 C-040
HOLE PLUG 417
-FFL20x1.8STL NI13
SHIELD CASE PRE AMP (A)
FOOT VERTICAL
T2BR30x08STL BNI

113



|FINAL ASSEMBLY BLOCK|

® @

21. FINAL ASSEMBLY BLOCK

REF.
NO,

21-1
21-2x
21-3
214
21-5
21-6x
21-7x
21-8
21-9x
21-10
21-11x
21-12
21-13x
21-14
21-15x
21.16x%
21-17

PARTS NO.

DESCRIPTION

FRONT PANEL BLOCK
BDV1004A430A PANEL FRONT BLK VS-5EG
BDV1004A4308 PANEL FRONT BLK VS-SEK

SK327694
3K317685
SK327684
MZ327509
Z3310984
SK327676
2G332009
8K327682
25310984
BIXB327392A
BDB327392B
SP327469A
VT327847
28523664
SP327692

KNOS OPERATION
KNOB OPERATION SUB

KNOB STOP

HOLDER CASE

PT BR30X08STL CMT

KNOB FUNCTION

PT BR30OX06STL CMT

KNOB SUB FUNCTION

PT BR30x08STL CMT

PANEL DISPLAY VS-5EG PART
PANEL DISPLAY VS-SEK PART
PANEL FUNCTION (A) (ENGLISH)
TRAN LEG T-H
T2BR30x10STL CMT

CASE SIDE (R)

114

REF.
NGO,

21-18x
21-19x
21-20

21-21
21-22x
21-23
21-24x
21-25

21-26x.

21-27x
21.28x

21-29x

21-30x

‘When ordering parts, please quote Parts Number, Description and Model Number.

PARTS NO. DESCRIPTION
23311745 TIBR3IOx085TL BNI PWOB0D
5P327693 CASE SIDE (L)
SK327689 KNOB TRACKING
FINAL ASSEMELY BLOCK
SK327686 ¥NOR PUSH
ZW322110 PY&1x100x100NYL,
SP32769%6 CASE UFPER
Z5321783 ST BID40x10STL N13
BD3276984 LID CASSETTE (ENGLISH)
5P327697 COVER BOTTOM
Z531174s T2BR3IOxOSSTL BNI PWOED
EW315767 M AC CORD 2 CORES

_ KP-419C/KS-15 E (EG)
EW322400 & AC CORD 2 CORES ’

GTBS-2F/KS-15 B (EK)

EW321758 CORD VY- 15 ANTENNA CABLE




INDEX

PARTS NO, REF. NO. PARTS NO. REF. NO. PARTS NO. REF. NO. PARTS NO, REF. NO.
AX325991 7-BT301 ED200469 6-D1dtols | EI309878 6-X2 E0330249 6-L18,19
AX328710 19-1 ED200469 6-D18 ET313797 1-1C3 EQ330250 6-L12
BAVIO04A0204A 14-1 ED200469 6-D1% Ei319496 7-1C302,303 | EO330250 6-L23
BAVI004A040A 8-} ED200469 6-1320,21 El321076 6-IC2 : E0330251 6-L27
BAVIOD4AQG60A 9.1 ED200469 6-D25t028 |EI321604 7-iC4 EO330252 6-L38
BAVI1004A350A 10-1 ED200469 6-D22t024 |E1322309 6-1C4 EOQ330256 7-X301
BAVI0D3A450A 7-1 ED200469 7-D1 El[322365 6-DL1 E0330256 9-X1
BAVIOD4A460A 6-1 ED200469 7-Di4,15 El322394 6-DL2 EO330326 T o-Li
BAVJ003A460B 62 ED200469 7-D20,21 El323995 7-IC301 EQ332315 6-1.42
BAVIOO4ASIOA 11-] ED200469 7-D313 El324000 7-iC307 EQ357287 7-L1
BA705538 12-1 ED200469 9-D7to40 EI324107 6-1C3 EQ357287 8-1.2.3
BA705539 122 ED200469 10-D3tos EI324117 6-1C6 E0357287 8-L8
BA705542 13-1 ED200469 10-D8tols | EI324151 6-1C7 EQ369178 8-L4
BDB3273924 21-12 ED20046% 11-D1,2 El324160 6-IC8 EQ379923 6-L35
BDB327392B 21-13x ED306109 7-D315 EI324182 6-1C9 EQ405630 18-Litod
BDVI1604A430A 21-1 ED306109 7-D306 El324203 - 6-IC10 E0419602 8-Lé
BDVIO04A4308 21-2x ED309437 6-D10,11 EI324204 6-1C1 EO575651 7-L301,302
BD)327698A 21-25 ED316143 67 El324250 $-1C3 EQ669273 17-L1
BHVI004A260A 2-6 ED323892 10-PH1 TE1324255 7-IC310 EQ701411 12-1.8
BHVI1004A2804 2-27 ED323979 7-D301 EI324687 7-1C306 EO70i411 12-L6
BL780033 4-19 ED323979 10-D1,2 Ei325992 7IC7 EQT05481 12-12
BM324475 2-33 ED324823 9-D41todq4 | EI326044 7-1C1 EOQ705481 12-Li
BM325314 4-19 ED324823 2.D47,48 El326159 7-1C304 EO705482 12-1L2
BM3I25491 3-22 ED324943 9-D49 EI326159 7-1C313 EQ705483 i2-L3
BM325617 412 ED324943 9-D45,46 E1327364 6-X1 EQ705484 12-L4
BM780041 4-11 ED327959 10-D7 EI328593 7-IC8 EQ705485 12-L5
BR3I17968 .50 ED321059% 16-D17 EI328690 7-1C30%9 EO705487 12-L7
BR327789 345 ED327059 11-D3 El328692 7-IC308 EQ705488% 12-1L9
BT705472 12T ED329058 13-D1i EI330226 8-1C1 EQ705489 12-L9
BT705526 20-5 ED330238 9-D6 Ef1330392 7-1C305 EQO705490 12-T2
BT705527 20-6x ED330428 10-Di6 El1330393 6-1C5 EOQ705491 12-T3
BVB326220 3-53 ED523427 6-D1,2 EI330393 7-1C312 EQ705492 12-T4
BVYB326347 315 ED557447 7-D308,300 | EI330393 1ICs EQ705493 12-T4
BVB327700 2-13 EDS557447 1.D316 E1330431 11-IC10 EP200175 B8-RL2
BVVI1004A015A 3-24 ED557447 7-D312 Ei330451 9-1C4 EP318925 10-RL2,3
BVV1004A070A 3-1 ED557447 7-D302i0305 | E1634454 8-1C1 EP318925 11-RL1
BVVI004AIS0A 3-4 ED55744°1 7-D2tol3 EI704201 12-1C2 EP319333 %7
BVVi004AL60A 3-7 ED557447 7-D314 E1705494 12-IC1 EP327336 8-RL1
BVVI004A170A 3-57 ED557447 7-D16to19 | EI780020 19-IC1 EP330266 T-RL3M
BVVI004A320A 4-36 ED$60913 6-D35 Ei780021 19-X1 ER200595 6-FR1
BVV1I004A230A 4410 ED570521 1-D307 EJ301513 20412 ER302353 13-R44
BVVIOO04AI00A 2-28 ED570521 10-Dé EJ319158 14-1901 ER310326 13-R13
Bvazysis 4-35 ED604541 12-D8 EJ330544 15-1902 ER310436 13-R25
BV327845 5-1 ED604541 12-D2 E1592503 20-11x ER311773 7-R28
BV3)0i09 20-1 ED604541 12-D3tos EL330446 10-IN1 ER311773 7-R19
BV330110 20-2x EDh&0454] 12-Di,12 EM318923 N1 ER311774 T-R352
BV33oI11 20-3 ED604541 12-D9,10 EO243977 8-L7 ER31459% 7-R25
EC200481 12-C41 ED604541 12-D7 EQ318379 9-L2 ER314599 13-R14
EC200494 12-C42 ED704267 13-D21,22 E0318381 6-L15 ER314630 7-R18
EC200592 8-C36 ED704267 13-D4 EO318381 6-L22 ER314632 7-R357
EC200949 6-C171 ED704267 13-D3 E0318381 6-1.24 ER317658 1-Ri17
EC257354 6.Vl ED704267 13-D5 EO318381 6-129 ER317684 7-R346
EC305423 12-C8 ED704267 13-D17 EO318381 - 6-L33 ER318323 7-R24
1 EC307793 6-C3 ED704267 13-Dié EO03182381 6-L36,37 ER3183335 7-R13
EC318315 6-V(C2,3 ED704267 13-D14 EO318381 6-11 ER318647 8-FRI1
EC318375 6V (22 ED704267 13-D2a EQ318383 6-L30 ER323374 7-R20
EC325060 6-¥C21 ED104267 13-D1s EQ318383 8-Ls ER323875 7-R345
EC325485 20-4 ED705467 13-D1 EO318882 8-L11 ER324258 6-FL1
EC330441 8-C37 ED705468 13-D38 EQ322315 6-L28 ER324259 6-FL2
EC330442 8-C50 EDR705468 13-D2 EO322349 6-V0L11,22 EW324305 6-1L3
EC330466 17-C1 ED705469 13-D6 EO323928 5-L10 ER324309 6-FL4
EC332052 6-Cl6 ED705470 13-D18 EQ325093 6-VL23 ER324339 &-FLé
EC705461 13-C2 ED705479 12-D1 E0330240 6-L41 ER324375 6-FL7
EC705462 13-Ct ED706226 19-D1,2 EQ330240 6-L31 ER324398 6-FL8
EC705463 13.C9,10 ED780019 19-D3 E0330240 6-12 ER324469 6-FL9
EC705465 13-C18 EE330§06 12-4 EQ330241 6-L5.6 ER324470 6-FL10
EC705466 13-C30,31 EE330292 12-3 EO330241 6-L14 ER325807 6-FLI1
EC705473 12-Ci2 EFF354295 13-Fa EQ330241 6-125,26 ER328237 6-FLI12
EC705474 12-C40 EF375647 [3-F3 EQ330241 6-L3 ER330267 7-CR303
EC105474 S 12-C14 EF375660 13-Fs EQ330241 6-L40 ER330272 7-R7,&
EC705476 12-C25 EF375660 13-Fi EQ330241 6-L21 ER330273 7-R22
EC705477 12-C25 EF375660 20-10% E0330242 6-La.- ER330274 7-R23
EC705478 12-C) EF564491 13-F2 EQ330244 6-1.7,8 ER330313 7-CR302
ED200468 6-D34 EI203040 6-IC11 E0330245 6-1L9 ER330314 7-CR30%
ED200468 7-D310,311 | Et301748 13-IC] E0330246 6-L39 ER330408 10-R34
ED2004568 §-D4rol4 E{304475 7IC2 E0330246 6-L10 ER330463 17-FL1,2
ED200468 8-D2 El304475 7-IC6 E0330247 6-L11 ER330537 11-R102
ED20046% 6-D311033 | EI1304475 7-1C311 E0330248 6-Li13 ER330538 11-R115
ED200469 6-D3 Fi1304657 7-1C314,315 | E0330248 &-L17 ER330529 11-R116,117
ED200469 6-D5to® EI308473 13-IC2 E(330248 6-L32 ER330540 11-R103

-
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PARTS NO. REF. NO, PARTS NO. REF. NO. PARTS NO, REF. NO. PARTS NO. REF. NO.
ER330625 6-FLs ET322778 6-TR& EV330453 11-VRI ZG313193 20-16
ER439132 10-R31 . ET322778 7-TR30Ti0310 | EV361800 6-VR6,7 ZG318043 313
ER702565 © o 12-R20 ET322798 7-TR15 EVA4464196 12-VR2,3 2G318204 342
| ErR7TO5459 .07 13-R10 ET322778 - #+-TR6,7, EV464207 12-VRS 7G318228 3-52
ER705460. .. 13-R12 ° | ET322778 4-TR302,303 |EV364207 12-VR4 2G318228 344
ER705495 12-CF101 ET322778 7-TR3 EV572433 12-VRI ZG321769 4-34
ER705496 12-CF101 . | ET322778 7-TR12,13 |EV705536 13-VR! 26326247 3-54
ER705499 12-CF102 ET322778 7-TR17 EW315767 21-28x Z2G321736 2-24
ER705500 12-CF102 ET322778 8-TR8 EW321758 21-30x ZG327740 228
ER705501 12-CF103 ET322778 8-TR11 EW322400 21-29x ZG327757 2-12
ER705502 12.CF103 ET322778 9-TR3 EW705529 20-7 2G328225% 3-29
ES315362 9.SW1to26 |ET324473 229 HE325273 3.2 ZG328610 4-30
ES318284 4.27 ET325501 12-TR9,10 |HR325263 2-7 ZG328661 4.9
ES318284 16-3W905,906 | ET325501 12-TR15  {HZ327755 2-11 ZG33I0058 36
ES319124 4-28 ET325501 12-TRI2 MB322303 3-36 Z2G330641 2-3
ES319124 16-SW907 ET325899 11-TR6 MB326474 4-38 Z2G330868 2-18
ES319156 . 4-36 ET328553 19-TR1 ME780029 417 ZG331128 319
ES319156 16-SWo04 ET330216 9-TRS5t024  |{MH321724 3-30 2G331178 220
ES319334 14-5W901 ET330430 11-TR101 MIB328611 4-37 Z2G332009 21-9x
ES319352 14-SW902 ET330533 10-TH1 M1322304 3-47 ZG332459 2-9
ES326043 7-5W1 ET330533 11-TH101 MI326478 2-1 ZG332463 336
ES328771 15-SW909 ET330535 9-TR2 MI327773 3.33 ZG780032 4-18
ES705533 20-8 ET330542 10-TR23 MLB326296 35 ZG780035 4-20
ES705534 20-9 ET330542 10-TR4 MLV 1004A090A 3-39 ZG780037 4.22
ES780015 19-SW1 ET330543 6-TRS MLB10O4ALOOA 340 " ZG780038 4-33
ET200412 9-TR27 ET330543 6-TR46 ML330640 3-37 2G780039 4.24
ET2004132 10-TR22 ET330543 8-TR10 ML780036 4-21 2G780040 4.25
ET200412 10-TRG ET330543 10-TR17,183 | MV322302 4.5 Z8200614 3-60
ET200412 10-TR3 ET330885 11-TR? MBZ321701 4-3 25305246 217
ET200412 10-TR14 ET34270% 6-TR33 MZ327113 20-19x 28310934 331
ET200412 11-TR104 ET356962 12.TR2to4 |MZ327509 21-6x 28310984 Z1-11x
ET200412 11-TR102 ET398711 13-TR16 SA327691 20-20 Z5310984 21-7x
ET200412 11-TR3,4 ET517263 8-TR1,2 SK327676 21-8 25311745 21-18%
ET200415% 10-TR2t ET522270 12-TRS SK327682 21-10 78311745 21-27x
ET200415 10-TRI6 ETS554657 13-TR12 SK327684 21-5 28318212 312
ET200415% 10-TR19 ET554657 . 13.-TRS5 SK327685 21-4 25321298 2-15
ET20041§ 11-TR103 ET621235 6-TR42 SK327686 21-2t 283217183 21-24x
ET200415 11-TR1,2 ET621235 6-TR17 SK327689 21-20 75323993 358
ET200479 6-TRI8 ET62123s 6-TR30to37 {SK3I27694 21-3 25323993 4-42
ET200479 8-TR14 ET621235 6-TR44 | sPaz1469A 21-14 28325495 3-51
ET200479 13-TR3 ET621238 6-TR26t029 |GP-327692 21-17 25325495 328
ET200479 13-TRS ET621235 6-TR10to12 |SP327693 21-19x% 25326246 3-55
ET200480 6-TR4 ET621235. 6-TR1to3 5P327696 21.23 25328607 332
ET200480 6-TR9 ET621235 6-TR7 §P3217697 21-26x% 25328607 4.2
ET200480 6-TRI13tolé | ET621235 6-TRS SP328220A 20-13 75328608 356
ET200480 8-TR12 ET621235 6-TR1%t024 |SP328220B 20-14x% 28330841 20-18x
ET200741 11-TRS ET621235 6-TR47t050 | TP326491 6-3 25379350 4-41
ET200925 13-TR14 ET621235 6-TR39,40 VTB319445 3-10 25379350 4-4
ET200925 13-TR13 ET633677 13-TR1 VTB319446 3-16 Z5421806 2-30x
ET207145 7-TR301 ET633677 13-TR6 VTB326329 3-9 Z8421806 2-10
ET207145% 7-TR306 ET639437 12-TR6to8 [ VTB326468 317 Z8444330 4.6
ET207145 9-TR25,26 | ET639437 12-TR13 VTB327708 2-2 25447761 20-15
ET301154 13-TR1L ET639437 12-TRII VTB32772¢9 2-3 25463353 20-21
ET303895 13-TRIS ET639437 12-TR16 VT317947 3-11 25477876 33
ET303895 13-TR2 ET639437 12-TR14 VT318087 2-14 25477876 3-8
ET309334 7-TR304,305| ET705480 12-TR1 VT318088 2-16 25523664 21-16x
ET309334 7-TR18 EV200466 T-VR12 VT322159 341 Z5558101 3-23x
ET209334 7-TR16 EV315412 8-VRI VT325000 7-2 256094961 2-32x
ET309334 7-TR4,5 EV315414 8-VR2 VT326470 320 ZW259334 2-5
ET309334 T-TR3M1t0343] EV315416 8-VR3 VT326471 3-61 ZW259503 335
ET309334 2-TR14 EV315540 6-VR{,2 VT326476 4-39 ZW259738 2-40x
ET309334 7-TR&toll [ EV3L15540 6-VR25 VT326477 3-62 ZW263946 14-2
ET309334 7-TR1,2 EV315753 6-VRO VT326610 9-7 ZW269954 3-59x
ET309334 8-TRI3 EV316442 6-VR24 VT326787 9.9 ZW270101 4-32
ET309334 8-TR15,16 | EV319159 15-VRS01 VT326529 9-8 ZW290283 4-33
ET309334 8-TR3to7 EV31938) 6-VR23 VT326856 9.4 ZW306464 2-19
ET309334 9.-TR4 EV321637 8-VR4 VT326870 9.5 ZW306464 326
ET209334 10-TR25 EV322411 6-VR22 VT326873 9-6 ZW322110 21-22x
ET210148. 10-TR20 EV323880 7-VR6 VT327211 9-2 ZW324417 3-48
ET310148 10-TRS EV323380 7-VR2 vT327212 9-3 ZW3I25150 2-31x
ET310833 6-TR2S 1 Ev323ssL - VRT vT327847 21-i5% ZIW340648 2-26
ET318308 10-TR7 EV323881 7-VR3to$ VT327946 20-17x ZW356657 24
ET318308 16-TR1 EV323885 6-VRS VT328134 3-18 ZW357164 223
ET318604 19-TR2 EV325993 T-VR1 VT780025 413 ZW3I57164 349
ET322412 8-TR9 EV325994 7-VR9,10 VT780026 4-14 ZIW357164 3-14
ETF322598 10-TR2 EV325995 VR VT780027 3-15 ZW357164 4.8
ET322598 10-TR15 EV330258 7-VRE VT780028 4-16 ZW516993 2-22
ET322598 10-TR13 EV330365 6-VR3.4 ZG311958 3-43 ZW516993 3.27
ET322778 6-TR43 EV330366 6-VR21 2G313001 3-34 ZW516993 3.31
ET322718 6-TR41 EV330366 6-VRS ZG313085 4-31 ZW550642 2-21
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PARTS NO. REF. NO. PARTS NO. REF. NG. PARTS NO. REF. NOQ. PARTS NO. REF. NO.
ZW6(9434 3-28
ZW609434 4-1
ZW653163 3-38
ZW698940 8-2
ZW698%40 9-10
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SECTION 3

SCHEMATIC DIAGRAM

SCHEMATIC DIAGRAM OF ICs

V§-5
VS5
VS5
V§-5
VS-5
V55
V55
VS-5

. V8.5
. V85
. V§5
. V85

EG/EK NO. 12-1 1621636A CONNECTION DIAGRAM

EG/EK NO. 122 1621637A VIDEG BLOCK DIAGRAM

EG/EK NO. 12-3 1621638A VIDEO (PAL) SCHEMATIC DIAGRAM
EG/EK NO. 124 1621639A AUDIO SCHEMATIC DIAGRAM

EG/EK NO. 12-5 1621640A SYSCON SCHEMATIC DIAGRAM

EG/EK NO. 126 1621641A SERVO SCHEMATIC DIAGRAM

EG/EK, RC-V5 NO. 12-7 1621642A DISPLAY SCHEMATIC DIAGRAM
EG/EK NO. 12-8 1621643A DRIVE SCHEMATIC DIAGRAM

EG/EK NO. 129 1621644A DRUM/CAPSTAN MOTOR SCHEMATIC DIAGRAM
EG/EK NO. 12-10 1621645A POWER SUPPLY SCHEMATIC DIAGRAM
EG NO. 12-11 1621646A TUNER SCHEMATIC DIAGRAM

EK NO.12-12 1621647A TUNER SCHEMATIC DIAGRAM
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