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The VP406 is a Standard LaserVision disc drive for use
in computerized audiovisual systems, involving a high
degree of interactivity.

The Drive is suitable for playback of pre~recorded
optical video discs, according to the LaserVision system
(PAL standard).
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TECHNICAL DATA VP406
LASERVISION DISC

Disc diameter 30 cm (12”) or 20 cm (87)
Disc thickness 2.7 mm (0.1%)

Disc speed CAV disc: 1500 r.p.m.

E CLV disc: 1500-570 r.p.m.
Maximum capacity ‘
(30 cm - 12" disc) CAV disc: 54000 pictures per side
Max. playingtime CAV disc: 36 minutes per side

: CLV disc: 1 hour per side
Average track pitch  1.6-1.8-um

LASERVISION DISC DRIVE

General

Front loading motor-powered disc-tray
startup time <13s

unioad time (time

between Eject

command

and disc out of player) <158s

SSL (solid state laser)

Laser type AlGaAs semiconductor
Wavelength 780 nm

Aperture 05

Output of laser 3-5mw

Random access time CAV: max. 3s (<1 s average)
CLV: max. 15s (<5 s average)

Instant jump up to 50 frames (forward or
reverse) within vertical interval time

On-board

programming Up to 16 picture number/chapter
number segments

Mains voltage 220-240 V (£ 10%) a.c.

Mains frequence 50 to 60 Hz

Power consumption 46 W approx.

Electrical safety acc. to IEC 65

operational conditions 10 to 35 °C

Rel. humidity 20-80%

storage conditions —40to 70 °C

Rel. humidity 10-95%

Dimensions 420%125%400mm

disc-tray open 420x125%740mm

Weight 14 kg (approx.)

TV system 625/50 PAL

Video

CVBS output (BNC) 1Vinto 756 Q
CVBS output
(Euroconnector pin 19)1 V into 75 Q

RGB output

(Euroconnector)

R (pin 15) 0.7Vinto 75 Q

G (pin 11) 0.7Vinto 75 Q

B (pin 7) 0.7Vinto 75 Q
Video bandwidth RGB: 5 MHz (-3dB)

CVBS: 3 MHz (-3 dB), encoded

Signal-to-noise ratio 40 dB typ. unweighted
(disc dependent)
50 dB typ. weighted
(disc dependent)
Timebase instability  less than 10ns (normal play)

Audio

‘Audio output (cinch)

Audio cutput
(Euroconnector
pins 1 & 3)

Audio bandwidth
Signai-to noise ratio

Channel separation

650 mV r.m.s. into 1k

- (max. deviation)

650 mV r.m.s. into 1 k
40-20 000 Hz

= 50 dB typ. weighted
(disc dependent)
better than 55 dB
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'CONTROLS, INDICATORS AND CONNECTIONS

3 SHTUS
[ ONSTAND BY

O
Q ON/OFF R
~11 O
= D~ WIRED RC R$232-C Agg;o TVBS ouUT
O ;': noN § 120 @) 1 AIV EUROCONNECTOR @] @]
MoOFF Wasoo £
REPLAY BAUDRATE @ 2 I
L o o |
1 2 3 45 6 7 8 9
optional
optional
VP406 (front) VP406 (rear) = S
@; PHILIPS
1 STATUS indicator 1 ON/OFF push button
2 EJECT button 2 MAINS lead socket Stanoey
3 ON/STANDBY button 3 REPLAY on/off push button Pt
4 BAUD RATE push button c—
5 WIRED RC socket s il
6 RS232-C socket - = =
— SPEED + PAUSE 4 PLAY D
7 AUDIO OUT (1 & 2) sockets =
8 A/V EUROCONNECTOR
9 CVBS OUT socket y id
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CONNECTOR PINNING

A/V Euroconnector
Pin signal

audio out (right) 650 mV rms/1k
not connected _
-audio out (left) 650 mV rms/1k
audio earth
blue earth
not connected
blue out 700 mV/75 Q
player status (player in standby: 2 V,
player on: 12 V)
9 green earth
10  not connected
11 green out 700 mV/75 Q
12  not connected
13 red earth
14  earth
15  red out 700 mV/75 Q
16 fast blanking: 2.5 V into 75 Q (RGB status)
17 CVBS earth
18 RGB status earth
19 CVBS out 1 V/75 Q (also ects as sync out when
using RGB)
20 not connected
21 socket earth

O~NOONAEWN -

RS232-C interface

Serial computer interface, in accordance with
international communication standards.

Full duplex s

8 data bits, 1 stop bit, no parity

Data transmission speed may be set to 1200/9600 baud
according to the position of the baud rate switch at the
rear of the drive.

Baud rate switch

1200 PRESSED
9600 NOT PRESSED

The drive is fitted with a 25-poie female D-connector with
the following pin connections:

pin signal

2 (TxD) transmitted data from the drive
to computer

3 (RxD) received data from computer to drive

5(CTS) clear to send: a signal from computer to
drive indicating the computer is ready to
receive data (=+3 V means O.K. to
transmit) :

7 (GND) logic ground

9 *+12 V/100 mA

10 *~12V/10 mA

20 (DTR) data terminal ready: a signal from the drive

to computer indicating that the drive is
ready to receive data (=+3 V means O.K.
for data)

* Optional
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REMARKS
1. Care of the disc drive

The disc drive requires no special maintenance.

It is, however, recommended to clean the objective
lens from time to time with a piece of wadding, dipped
in alcohol. ‘

2. Set-up of the Service Manual

The set is composed of various panels or modules.
The circuit diagrams, PCB layouts and parts lists have
also been classified per panel or module.

a) Circuit diagrams

Of each module a functional circuit diagram has been
given, with the incoming signals drawn as much as
possible at the left-hand side and the outgoing
signals at the right-hand side. Each incoming and
outgoing signat has a unique name, the meaning of
which can be read in the Signal listing. '

If a signal enters or leaves the module, this takes
place via a connector (e.g. 6B2 = pin 6 of connector
B2) and via a letter indication in the line. This
indication mentions to which module the line is
connected.

If the letter indication in the line is the same as the
module on which the signal is present, the signal
remains on the module mentioned and, naturally, no
connector is drawn. '

If a signal is going from one diagram to another via
the Radial + TBC panel B, the letter indication in the
line is extended with the indication "via B".

Exampie:

CV-DOC  gay
——E— o Ca

via 8

Means:

The signal CV-DOC is going from diagram Ca to
diagram Da via interconnection on panel B.

A survey of interconnections and signals on panel B is
given in the "List of loop-through signals on panel B”
in chapter 4.

b) Oscillograms and voltages in the circuit diagrams

- The oscillograms in the diagrams have been
measured with a dual-beam scope with Delayed
Timebase PM3214. The set has been connected to
a monitor by means of a SCART cable
Video : still picture, picture number 5530

(EBU colour bar, 75% saturation) A
Audio 1: normal play, picture numbers 6200 ~ 6500,
1 kHz modulation
Audio 2: normal play, picture numbers 6500 — 6900,
1 kHz modulation

-~ The DC voltages have been measured with a
Digital Muitimeter PM2524, still picture, picture
number 5530, uniess stated otherwise.

c) PCB layouts

Most modules in the set have been equipped with
doublesided copper pattern and plated—through holes.
For each module a PCB layout is drawn, consisting of
a drawing of the component side and of the soldering
side (chip side) with corresponding copper pattern.

Vo

For each module an electrical parts list is given in
Chapter 5, stating the service code numbers of the
specific electrical components that have been
applied on the module.

The code numbers of the standard components
(ICs, transistors, diodes, standard resistors, etc.)
have been placed on a collective list in Chapter 5.

d) Parts lists

e) Service code numbers of the modules

—

In this Service Manual service code numbers for
the paneis and the modules have not been
mentioned. Please consult you parts supplier.

3. Repair on modules

To enable repair/adjustment on modules use can be
made of extension PCBs or extension cables. A
survey can be found sub Service Tools in this chapter.

4. The optical deck

The optical deck in the disc drive is composed of
various critical components and at the production
department adjusted by complicated alignment
equipment.

For the time being repair of the Deck Electronics and
of the Laser Detection Unit by a service technician is
not allowed.

If a failure analysis reveals that the Deck Electronics
or LDU are defective, the entire deck should be
submitted for repair to the production centre via the
Central Repair Procedure of the Concern Service
Centre. Please inquire at your parts supplier’s for this
procedure.

Repairs on the slide drive assy and the Automatic Tilt
Control (ATC) assy are possible. See the List of
mechanical parts for the correct code numbers.

'5. Coding of items

The coding of component items in the service printing
of the PCB'’s can differ from the coding of the items in
the circuit diagrams. On the PCB's, a letter/number
coding has been used (e.g. R1, C1) and in the diagram
a 4 number coding (e.g. 3001,2001). The table below
shows the conversion between both coding systems.

Circuit diagram
4 number coding

Service printing on PCE
letter/number coding

2 001

ci1
—Eitem nbr l Litem nbr

component nbr: component letter:

1 = Unit, battery =U

2 = capacitor =C

3 = resistor =R

5 = coil, trafo, cristal =8, K

6 = diode =D

7 = transistor, IC =T,TS,LIC
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MAZMNGE 3

1. Laser radiation

The Laser Detection Unit (LDU) in the optical deck has
been equipped with a semiconductor laser. This laser
emits invisible light which is focussed on the disc by
the objective.
If the objective would be removed in case of repair,

¢t the laser light exits from the objective aperture. Avoid
looking directly into the laser beam, as this might
cause permanent injury to the eye.

2. Replacement of modules

Before replacing a module upon repair, first the mains
switch should be switched off. This should be done to
prevent damage to the circuits on the modules.

3. Service position of the set

If measurements or repair require that the set is
placed on its side (90° position), this may only be
done when a 6” test disc is played on the optical deck
and the front loader has been removed. If a disc with
a larger diameter is used (8" or 127), the risk that the
disc will come loose from the turntable (motor) and
cause injury to people in the vicinity will be too great.
Also ensure that the disc is always locked on the
turntable by the magnetic disc clamping piece (see
service tools).

In the above—mentioned 90° position of the set not all
signals will be present according to specification.
Adjustments and checks for correct functioning are
therefore only allowed in the horizontal position of the
set. :

4. The 6” test disc
The 6" test disc may only be played when the front

loader has been removed. With mounted front loader
playback of 8” and 12" discs is possible.
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MODIFICATION LEVELS

In the entire set various modification levels have been
indicated.

1. Modification level of the set

The modification level of the set can be found at the
rear of the cabinet. :

a) Change code on the type number plate

Under the type number a letter and digit code is given
which looks as follows :

[A H|o0 1]8727]8 00 1 2 0]

/ I\ N\
production  change week serial number
centre code number

The change code is preceded by the production
centre.

b) Modification level assembly
On a sticker an ML code is marked, indicating the

modificat/i_on level, in this case ML.3.
e

ML 5 8 11 14
X X 6 9 12 15
X 4 7 10 13 16

¢) Production number

Each prodiced set has a unique following-order
number, preceded by the type number.

2. Modification level of the module or panel

in the circuit diagram: top right, under the name of the
module (e.g. MOD LEVEL 3).

On the PCB: in the service printing at the component
side (e.g. XX X 4567 89 0), or with a sticker as
described under 1b.

The modification level is marked then.

POSITIONING OF LABELS

3. Modification level of the software in the EPROM’s

On Codrive module SR two EPROM’s have been
applied, which are programmed as follows:

Item Name Program number
7104 Drive 3104 103 6821.1
7105 Control 3104 103 6820.1

The program number of the software has been
applied on a sticker on the EPROM.

The modification level of the software is the iast digit
of the program number (behind the dot).

The modification level of the software in the EPROM
can also be retrieved by means of an external
computer. To achieve this, an F-code command ?="

'should be sent to the disc drive (see the directions for

use, chapter F~CODE COMMANDS : Revision level
request).

The feedback of the disc drive is a 5—digit code of the
software revision.

Digit1 =0

Digit 2 = major level drive
Digit 3 = minor level drive
Digit 4 = major levei control
Digit 5 = minor level control

The modification level of the Drive software will then
e.g. be 1.3 (digit 2 . digit 3) and of the Control
software e.g. 1.3 (digit 4 . digit 5).

The relation with the modification level in the program
number is as follows:

I mod. level progr. | mod. level softwart

number revision
Control 3104 103 6820.1 6.1
Drive 3104 103 6821.1 6.1

Each time a change takes place in the software, the
modification level will by raised by one for both
software parts. :

A survey of the modification levels of the set, the
modules and the software can be found in the Service
Information, chapter 8.

PHILIPS
TYPE 22VP406/00
T 220V~ 50HZSON0.IA 1 VP 408
247101316 AH._01 ’ 01025
Mod.level Change week  Serial Prod.number
assembly code number number
MDA.00804
T28/844
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ADJUSTMENTS

1. General

For each panel or module, an adjustment procedure is
given for components, replaced during repair. Each
adjustment procedure is preceeded by a description of
required tools, adjusting conditions and a summary of
items that have to be adjusted when a certain item has
been replaced. <>

The items to be adjusted have been marked in the
diagrams and PCB drawings.

2. Required

To perform the adjustments, the following equipment is

required:

— Test disc 6" or 8"

~ Dual-beam scope with X—deflection via B~channel
(e.g. PM3226P)

- Frequency counter ( = 10MHz)

- HF generator (10kHz—10MHz)

- Scope probes with 1:10 attenuator, preferable FET
probes or probes, having a capacitance < 3pF

— BNC terminator 75Q (4822 263 60037)

3. Adjustments when panels replaced

If panels or modules are replaced to repair a fault in the
drive, some signals have to be checked and/or adjusted.

- Panels A, B, or C : Video signals and MTF
- Motorseq + TBC module D : Sawtooth voltage

1. Panels A, B, or C

In principle, the panels have been adjusted in the factory.

Only slight adjustment of the video signals and MTF are
required, because of tolerances in components and
panels. '

First check undermentioned video signals on peak™to
peak value, black level, sync level and chroma contents.
Than the MTF has to be adjusted

The check procedure is as follows: (Fig.1 Video
Adjustments VP406)

a. Video signals

— Use the 6” testdisc and search for plct nbr 6200
(colour bar)
- Terminate the CVBS OUT connector (BNC) with 75Q.

Measure CV-DOC on Adjust R3243 on panel C

conn. 5C3 (CV-DOC ampl.) for correct
oscillogram.

Measure CV-TBC on Adjust R3484 on panel B

conn. 2B6 (CV-TBC ampl.) for correct
oscillogram.

Measure CVBS on BNC
conn. (CVBS OUT)

Adjust R3408 on panel A
(CVBS ampl.) for correct
osciliogram.

Measure G-signal on pin  Adjust R3465 on panel A
11 of SCART (RGB ampl.) for 700 mv
white.

Measure R~ and B -signal -Check if the colour .

on pin 15, resp. pin 7 of amplitude is 525 mV =25

SCART mV.
If not, than adjust R3550 or
R3539 on panel A (see adj.
A11 on panel A).

CS 20 401

b. MTF adjustment

- Use the 6 test disc and search for pict. nbr 515

— Measure the CV-DOC signal on conn. 5C3’

- Switch the scope to frame frequency

— Display the 6 frequency blocks in the first quarter of the
frame. These frequencies represent the multiburst
signals MB | upto MB VI (see Fig. 2)

— Adjust R3450 on panel C until the amplitude of MB | =
MB IV

) | \_ITTS MULTIBURST
hnlei white line20 X I m a4 b4 pad

1400mv | 0 BE (RN (P TR ererrmm

Fig. 2

2. Motorseq. + TBC module D

-~ Switch the drive into the STAND BY position

- Adjust the sawtooth voltage on p.3-1C7201 for a peak
amplitude of 5.2V + 0.1V with R3017 on module D
(see Fig. 3).

ov

SAWTOOTH SIGNAL

MDA.00983
VP405

Fig. 3

[

. Supply module F

Switch the drive into the STAND BY position

Measure the DC voltage (+5SB) on 1B14 on panel B -
Adjust R508 on the Supply module F for a DC voltage
of 5,2V = 50 mV

Adjust the sawtooth voltage on Motor seq. module D,
as described under 2.



ADJUSTMENT OF SEPARATE PANELS
VIDEO PROC PANEL A

Required:

~ Test disc 6”
- Scope, dual beam, with X-deflection via B-channei
- Frequency counter

Adjustment conditions:

~ Still picture, pict.nbr 6200 (colour bars), unless
otherwise mentioned.

Adjustment when item replaced:

replaced adjust

IC7061 L5001

IC7253 R3213

IC7351 R3327, L5307, C2313, R3539, R3550, R3536,
R3545

IC7651 R3539, R3550, R3614, R3465

IC7753 R3536, R3545, R3705, R3709, C2713

Var Z¥~2r) Rf\-‘-‘ﬂ

17190 Q110

IC7352 R3408, R3539, R3550, R3536, R3545

A1 L5001 (Slave source)

Switch the drive into the STAND BY position
Disconnect conn. A3

Adjust L5001 for a frequency of 5.0 MHz + 50Hz on
pin 10-IC7061.

Reinstall conn. A3

l

A2 R3213 (Sandcastle)

Switch the drive into the STAND BY position

Short circuit p.12-1C7253 to mass

Adjust R3213 for a frequency of 15625 Hz + 50 Hz on
p.16-1C7253.

~ Remove short circuit .

A3 L5303 and L5304 (Notch filter)

- Using the scope, measure the luminance signal on
p.17-1C7352-2A line triggered (see fig. A1)

/chroma rests

al
(N 2-

7 e

LUMINANCE SIGNAL

Fig. A1

— Adjust L5303 until the chroma rests in the luminance
signal have disappeared.

- Adjust L5304 until overshoot a and undershoot b have
the same amplitude.

A4 L5302 (Bandpass)

— Measure the chroma signal on p.9-1C7351 with the
scope.
— Adjust L5302 for maximum chroma signal.

A5 R3327 and L5307 (Delay line)

- Measure with the scope the (R-Y) signal at
p.1-1C7351 with the A—channel and the (B-Y) signal
on p.2-1C7351 with the B-chann., both AC coupled.

- Switch the scope to X-deflection and adjust it until the
vector diagram below appears (see Fig. A2).

—(R-Y) spot dimension
A / (time error)
CYAN P
e ~ @/ GREEN
d i’ N N
4 \
4 \
/ AT \B
/ , Ve ~ N
BLUE / ) \
|I I/ \ 1
+B-Y) € =\ l —» ~(B-Y)
' !
v N J ¥ vELLOW
\\ ~ - _ s ,
\ /
N Ve
N o L 4
MAGENTA ¥ _ | 4o -~
v RED
+(R-Y)

VECTOR DIAGRAM COLOUR BAR

MDA.00585
Fig. A2 T28/711

The colour spots visible on the scope screen are lying
at a certain distance B from origin O.

— Short-circuit pins 1~2 or 3-4 of delay line L5310. The
spots in the vector diagram will lie closer to the origin
now, at distance A from the origin. When the
short—circuit is removed, the spots move outwards
again (B).

— Adjust L5307 until the dimensions of the spots (in B)
are minimal.

- Adjust R3327 until distance OB is twice distance OA
in case of alternate short—circuiting of the delay line.

A8 C2313 (Oscillator frequency)

- Connect the scope as described sub AS5.

— Short—circuit pins 1-2 or 3-4 of delay line L5310.

— Adjust C2313 until the dimensions of the colour spots
of the vector diagram are minimal.

A7 R3118 (TXT bypass)

—~ Search for a white picture

- Measure with the scope the signal INSERT on
p.5-1C7453

- Adjust R3118 for a black—white level of 1.4V + 50mV.
The black level should be 0V and the sync pulse is not
present.

A8 R3408 (CVBS amplitude)

-~ Measure the CVBS signal (linefrequent) on BNC conn.
(CVBS OUT).
Terminate the BNC connector with 75Q

- Adjust R3408 for a video amplitude (top white—black
level) of 700mV + 35mV (see Fig. A3).
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A9 R3614 (Black level)

— Measure with the scope the G—signal on p.11 of
SCART

- Adjust R3614 for a black level of OV + 100mV.

A10 R3465 (RGB amplitude)
~ Measure with the scope the G-signa!l on p.11 of

SCART

— Adjust R3465 for a G—signal of 700mV + 7mV white

(see Fig. A3).

A11 R3550 and R3539 (Colour diff. ampl.)

— Using the scope, measure the R-signal on p.15 of

SCART and adjust R3550 to the same amplitude of

yellow, magenta and red (525 mV + 25 mV).
See Fig. A3
~ Using the scope, measure the B~signal on p.7 of

SCART and adjust R3539 to the same amplitude of
cyan, magenta and blue (525 mV + 25 mV)

CS 20 403

CVBS—SIGNAL

700mvV
- | i
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| | < 300mv
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{
1
B-SIGNAL ISZSmV 700mVv
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< N
64ps

COLOUR BAR SIGNALS

Fig. A3

MDA.01061
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A12 R3740 (Sync amplitude) RAD + TBC PANEL B

— Measure the CVBS OUT signal on BNC (line—frequent) Required
with the scope (see fig. A4) _ ; ”
Terminate the BNC with 75 Q. - ;ﬁztpg‘sgug, beam

. = Adjust R3740 for a sync-amplitude of 300 mV +

15mV relative to black level. ~ Frequency counter
Adjustment conditions:

TOP WHITE — Still picture, pict.nbr 6200 (colour bars), unless
otherwise mentioned.

Adjustments when item repiaced:

replaced adjust
1C7401 R3419, R3484

’ SYNC BOTTOM '“" IC7402  R3423
—_— _
eolour burs 1 R3423 (CCD pass through)

2Vpp

— Switch the drive into the STAND BY position
— Short circuit p.9-1C7402 to mass

- Measure the fre cy on p.6-1C7403 with the freq.
CV-TBM SIGNAL countor quency onp with the frea

— Adjust R3423 for a frequency of 9.7 MHz + 50 kHz.
~ Remove the short circuit

special burst

N
CVBS B2 R3419 (CCD adjust)
OUT-SIGNAL - Switch the drive into the STAND BY position
700mV - _ Disconnect conn. B7 from its socket (interruption of
CV-DOC on 6B7)
— Measure the DC level on p.1-IC7401
m“" ”m” X — Adjust R3419 for a DC level of 2,8V = 100mV
_ 300my — - Reinstall connector B7
> = v
E . .
o Z’ n g z é g Ly § B3 R3490 (Vlde.o time error) ,.
s 2 § oy E g w Z 32 - Search for pict. nbr 3000 (cyan)

- Adjust R3490 for minimum dark bars and minimum
green stripes in the cyan picture.

MDAQose9 B4 R3484 (CV-TBC amplitude)

Fig. A4 T28/715 - Search for pict. nbr 6200 (colour bars)
— Measure the CV-TBC signal on conn. 2B6
- Adjust R3484 for a video amplitude (top white—sync
: bottom) of 1.25Vpp + 50mV (see Fig. B1)
A13 R3705 and R3709 (Burst amplitude) — Check the video amplitude on OVBS OUT (BNC) for
— Switch the drive into the STAND BY position. correct value (1Vpp). '
—~ Measure the CVBS OUT signal on BNC with the :
scope (line frequent).Terminate the BNC with 75 Q.

— Short circuit pins 10 and 12 of IC7753. cv-TBe
-~ Adjust R3705 for a burst amplitude of 210 mV =10 mV. 1op white

- Remove short circuiting of pins 10 and 12.

— Short circuit pins 5 and 10 of IC7753. 1 25vpp

— Adjust R3709 for a burst amplitude of 210 mV =10 mV.

— Remove short circuit of pins 5 and 12. o Hl
(The burst amplitude will increase to approx 300 mv). e ‘°”"_:qm“ = COLOWR BURST
bmeemem  SPECIAL BURST

A14 R3536 and R3545 (Colour diff. ampl.)

-~ Measure the CVBS OUT signal on BNC (line-frequent) Fig. B1 VPAg5
with the scope (see fig. Ad).
Terminate the BNC with 75 Q.
~ Adjust R3536 until the upper side of the chroma signal
during the yellow bar lies at the same level as the
white signal (700 mV). '
~ Adjust R3545 until the upper side of the chroma signal
during the cyan bar lies at the same level as the white
signal.

A15 C2713 (Chroma subcarrier)

- Adjust the carrier frequency on p.3-IC7753 for a
frequency of 4433618 HZ + 5Hz with C2713.
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HF + AUDIO PANEL C

Required

—~ Test disc 6"
-~ Scope, dual beam
~ HF generator (1kHz-10MHz)

Adjustment conditions:

~ Still picture, pict.nbr 6200 (colour bars), unless
otherwise mentioned.

Adjustments when item replaced:

repiaced adjust

1C7220 R3243

1C7451 R3465, L5407

IC7117 R3114, R3128

IC7115 L5100, L5101, R3106, R3128; R3114, R3123

C1 L5201, L5202, 15204 {Audic dip 875kHz, MTF, Audic
dip 2.8MHz)

- Disconnect conn. C1
~ Connect an HF generator signal to conn. 2C1 and its
ground to 3C1
-~ Switch the drive into the STAND BY position
- Measure the signal on 5-1C7220-3A with the scope.
Use probe 1:10 attenuation and connect probe
ground to minus of eico C2202
Set the generator to a frequency of 875 kHz and an
amplitude of 2 Vpp and adjust L5201 for minimum
amplitude of the scope signal.
—~ Set the generator to a frequency of 8 MHz and an
amplitude of 330 mV and adjust L5202 for maximum
amplitude of the scope signal.

— Measure the signal on 3C3 (HF—AUD) with the scope.

— Set the generator to a frequency of 2.8 MHz and an
amplitude of 2 V and-adjust L5204 for minimum
amplitude of the scope S|gna|

— Reinstall connector C1.

C2 R3243 (CV-DOC amplitude)

— Search for picture nbr 6200 (colour bars)

- Measure CV-DOC on conn. 5C3

— Adjust R3243 for a video amphtude (top whlte—sync
bottom) of 2Vpp (see Fig. C1) -

Cv~DOC
top white .7(___%

2vpp

sy bottom ——a~ “IH L—_ COLOUR BURST

——— SPECIAL BURST

MDA 00985
T28/805
VP05

Fig. C1

—  Check the video amplitude on CVBS OUT (BNC) for
correct value
(1Vpp)

C3 R3465, L5407 (Drop out correction)

-~ Search for pict. nbr 10800
— The picture on the screen is shown in Fig. C2

S 20 405

BAR MULTIBURST

700mVv — l
colour— T f b | ES E
burst 2 5 % Nz c% illllll
o ~ <i|lw
OY.\_/_"”" I T WM ¥
VITS SIGNALS LINE 20
Fig.L2
line 44
(d.0.10ps)
line 132
(dobdps) f—BSmBL - oo oo B2
minimum
distortion BLACK
fine 200 —— Clem -4 -~ - - -q-= = o
(d.0.20ps) | whrre |veow | cvan | creen acentd Rep | Blue | BLack

M\u "~ |GRHYSCALE

DROP OUT SIGNALS

MDA.00588
T28/711
Fig. C2

— Adjust L5407 untii drop—out A gives a white
completion of the vertical lines at the right place and
drop-out B gives mlnlmum distortion at the place
indicated.

— Adjust R3465 until drop—out B is invisible.

C4 L5403, R3450 (MTF)

— Search for picture no. 1000 (blue).

- Using the scope, measure the CVBS OUT-signal on
BNC (rear), 75Q terminated, triggered line frequent.

— Adjust L5403 for min. amplitude of the chroma signal.

. — Search for pict. nbr-515

- Measure the CV-DOC signal on conn. 5C3

— Switch the scope to frame frequency

— Display the 6 frequency blocks in the first quarter of the
frame. These frequencies represent the multiburst
signals MB | upto MB VI (see Fig. C3)

— Adjust R3450 until the amplitude of MB | = MB V.

vITS MULTIBURST

Im(lﬂ white line20 I I I ~ X prat

1400mv

05 13 23 42 48 58MHz

CV-DOC pict.nbr. 515 (frame freq.}

MDA 00982
T28/805
VP405

Fig. C3



C5 L5100, L5101 (Audio 90° fase shift)

- Normal play, pict. nbr 4615-5399 (replay). Continuous
audio modulation 1kHz on Audio 1 and Audio 2 is
audible

- Measure the output voltage on conn. 4C2 and 2C2
(AUD1 and AUD2) with the scope

- Adjust L5100 and L5101 until the distortion of the
sinewave is minimal (see Fig. C4). Compare both
AUD1 and AUD2 for correct symetry of the sinewave,

~ Adjust R3114 and R3123 (Audio ampl.) as described
under C6.

distortion

1.8Vpp

AUD1 and AUD2

tkiHz sinewave
MDA.00986
T28/805

Fig. C4 VPass

C6 R3114, R3123 (Audic amplitude}

-~ Normal play, pict. nbr 46155399 (repiay). Continuous
audio modulation 1kHz on Audio 1 and Audio 2

—~ Measure the output voltage on conn. 4C2 and 2C2
(AUD1 and AUD2) with the scope’

.= Adjust R3114 and R3123 until the output voltage is
1.8Vpp.

C7 R3106, R3128 (Audio Drop Out correction)

-~ Normal play, pict. nbr 6000-~6250 (replay). Continuous
audio noise with several 2usec—Drop Out pulses on
Audio 1 and Audio 2 is audible

- Measure the output voltage on conn. 4C2 and 2C2
(AUD1 and AUDZ2) with the scope

—~ Adjust R3106 and R3128 until the Drop Out pulses in
the noise signal just have disappeared. Pulses
< 30 mVpp are allowed.

MOTORSEQ + TBC MODULE. D

Required

-~ Test disc 6”
— Scope, dual beam
- Frequency counter

Adjustment conditions:

— Still picture, pict.nbr 6200 {colour bars), unléss
otherwise mentioned.

Adjustments when item replaced:

replaced adjust
1C7201 Cc2215

D1 C2215 (Reference frequency)

- Switch the drive into the STAND BY position and wait
at least 5 minutes before adjusting

-~ Measure the frequency on E-TS7218 with the freq.
counter

— Adjust C2215 for a frequency of 4.5 MHz + 20 Hz.

52 R3392 {Sync position)

Select STILL PICTURE 450.

Display the CVBS-out signal on an oscilloscope.
Select horizontal speed to 2 psec/div.

Adijust the time between end of the syncpulse and the
beginning of the video to 12,0 + 0,1 jisec with R3392.

D3 R3368 (Nominal tangential error)

~ Switch the drive into the STAND BY position
- Measure the DC voitage on conn. 7D11 (TANG—-ER)
and adjust R3368 for a voltage of 1.3V + 0.1V.

D4 L5320 (Special Burst amplitude)

— Search for pict. nbr 6200

- Measure the chroma signal on p. 1-1C7302-4A,
linefrequent

- Adjust L5320 for a maximum amplitude
(300mV = 100mV) of the special Burst signal.

CS°20 406



SUPPLY MODULE F

Required:
— Voltmeter

Adjustment conditions:
— STAND BY position of the drive

Adjustment when item replaced:

replaced adjust
Motor seq. R508
mod. D

F1 R119 (Output power)

a. General

The adjustment procedure for the output power is
dependent on the typenumber of the disc drive. This
adjustment is critical in VP415 and not critical in the other
models of the VP4xx series.

In any case the output power of the Supply module
should be adjusted so that the ripple on the DC voltage
+13 is not lower than +12.2 V during starting up and
braking of the motor of the disc drive.

‘b. Adjustment for VP415:

— Measure the DC voltage +13 on 1B15 on panel B with
the scope.

- Intermittently switch the drive into the play mode and
into the stand-by mode (starting up and braking the
motor).

— Adjust R119 so that the lower part of the ripple on the
DC voltage +13 just reaches the +12.2 V value during
starting up and braking of the motor.

— Turn R119 approx. 45° counter—clockwise.

c. Adjustment for others

— Turn R119 fully counter—clockwise and next 45°
clockwise.

F2 R508 (DC volitage +5)

— Measure the DC voltage (+5SB) on 1B14 on panel B

- Adjust R508 for a DC voltage of +5,2V = 50 mV.

F3 R605.(DC voltage -12SB)

- Measure the DC voltage (—12SB) on 7B15 on panel B

- Adjust R605 for a DC voltage of -12V = 50 mV.

F4 R805 (DC voitage +12SB)

~ Measure the DC voitage (+12SB) on 1B15 on panel B
~ Adjust R805 for a DC voltage of +12V + 50 mV.

CS 20 407
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DEMOUNTING INSTRUCTIONS
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ALPHABETICAL SIGNAL LISTING

NAME

+12
+12sb
+13

+5

+5sb
-12
-12sb
-13

-5

-5sb

0

0-rpm
2-ppr
a/v

ack

adj

adm

ale
atn
audl
audi-cinch
audlon
aud2
aud2-cinch
audzon
b

b-y

bf
bp-clp
br
burst-er
cbl

ccd
cext
cl-rad
cl-vid
clk
clock
clv-tc
comm- (n)
cp

cp-1
cp-2

cs
cs-switch

cslock
cti
cts
cv-dem
cv-doc
cv-tbc
cv-tbm
cv/Cs
cvbs

d

dac
dack
dak
dan
dap
dav
dbn
dbp

dc

dcn
dcp
dem-bk
div
dma

do
do-inh
docinh
dr
drgq
dtr

ea
eject-but

- CS 20412

DESCRIPTION

power supply +12v

power supply +12v standby
power supply +13v

power supply +5v

power supply +5v standby
power supply -12v

power supply -12v standby
power supply -13v

power supply -5v

power supply -5v standby
mass

0 rpm status

2 pulses per revolution
audio/video

acknowledge

adjustment

address mode select
address latch enable
attention

audio 1
audio 1
audio 1
audio 2
audio 2 cinch

audio 2 on/off

blue video signal

colour difference signal b-y
burst flag

bypass clamp

baudrate

burst error signal
composite blanking

charge coupled device
external capacitor

clipped radial

clipped video

clock input

4.5 mhz clock for motorseq
clv trackcross

commutation coil (n)

clock pulse

course pulse 1

course pulse 2

composite sync

composite sync switch

cinch
on/off

composite sync lock
colour transient improver
clear to send (rs232)

cvbs demodulated

cvbs drop out corrected
cvbs time base corrected
cvbs time base measurement
cvbs/comp. sync select
colour video blanking sync
data

digital analog converter
dma acknowledge

data acknowledge

drive "a" negative

drive "a" positive

data available

drive "b" negative

drive "b" positive

drive "c"

drive "c" negative

drive "c" positive
demodulator burst key
divider

direct memory acces

drop out

drop out inhibit

drop out compensate inhibit
disc reflection

dma request .
data terminal ready (rs232)
external acces

eject button

REMARKS

+12v

+12v

+13v

+5v

+5v

-12v

-12v

-13v

-5v

-5v

ov = 0 rpm
pos. pulses
ov = active

+12v = on

+12v = on

pos. pulses

pos. pulses

+5v = 9600

pos. pulses
-12v / +12v
ov / +12v

+5v = active

+5v = on

ov = active
ov = active

+12v = cscs-tbc

comp sync timebase

corrected

+12v = lock

+12v = cvbs

pos. pulses

+12v =

active

+5v = refl

ov = active

emerg
enc

eo
er-dis
ex
foc-en
foc-exr
foc~ind
focact
fpi
frlock
g

gnd

h

h-slave
ha

hall a-
hall a+
hall av+
hall b-
halli b+
hall c-
hall c+
hall cv-
hb

hc

hf
hf-aud
hf-out 1
hfatbc
hfproc
hmanch
hsync
hw-test
i/o

ibf
int
irg
irrec
la
la-sta
1di

1du

led
line-er
Imot-1
Imot-r
lp

1pf

1po
1pwm
1sb

lum
m-lock
mco

mds
mem-su
mos

mod

mod
mon
mot a
mot b
mot c
msb
ntf
muxdx
nc
ns-vid
obf

obs

oe

pal
po-res
pPpPr
preamp
psen
pwm

ql

emergency line (mirror prot.)
encoder

enable output

error display

external clock input

focus enable

focus error

in focus indication

focus actuator drive signal
focus position indication
frame lock

green video signal

ground

horizontal pulse
horizontal reference

hall a input

signal from hall element a-
signal from hall element a+
signal from hall element av+
signal from hall element b-
signal from hall element b+
signal from hall element c-
signal from hall element c+
signal from hall element cv-
hall b input

hall c input

high frequent

hf audio

high freq. signal disc drive
hf audio time base corrected
hf processor

horizontal manchester sync
horizontal sync

hardware test

input/output

input buffer full

interrupt

interrupt request

infrared remote control
laser on/off

laser status

load index

laser detection unit

led

line error

load motor left

load motor right

line pulse

low pass filter

line pulse output

line pulse width modulated
least significant bit
luminance signal

motor lock

motor control output:

motor drive sequence
memory start up

metal oxide semiconductor
modification

modulator

monitor

motor drive signal a

motor drive signal b

motor drive signal c

most significant bit
motional transfer function
multiplexer

not connected

non standard videc indication

output buffer full

output burst switch ntsc
output enable

phase alternating line

power on reset

pulse per revolution
preamplifier

program store enable

pulse width modulated
stepper motor coil 1 (yellow)

+12v = active

+5v = active

+12v = enable
ov = in focus

-12v = in position
+5v = in lock

neg. pulses

ov = off
Ov = on

+5v = on
+5v = on

+5v = active

+12v

nsv

+12v = active
ov = active

+5v = reset

r-y
rad-er
rad-fs
radact
radmir
ramp-en
rch
rc5int
rd
rden
ref 1
refh
replay
resi(n)
reso(n)
resupi
rext
rgb

rls
rst
rxd

sc
scrt
scanls
sel
sl-pwr
smf
sp-pos
sp1
srg 8
st-st
stby-but
stb
stby
str

to
tang-er
tbc

ti
tiltok
tls
tme

tpi
tsp
ttm
tx/rx
txd
txt
upi
upires
v

var
vel
vco - .
v-slave
vi-dop
vmanch
vob
vobn
vow

vr
vslv
vsync
wdog cont
wdogdriv
wdogrs
wr
wren
xtal

common 1,2 (red) )
stepper motor coil 2 (grey)
stepper motor coil 3 (yellow)
common 3,4 (red)

stepper motor coil 4 (grey)
red video signal

colour difference signal r-y
radial error

radial filter select
radial actuator drive signal
radial mirror

ramp enable

remote control system 5
rc5-internal

read

read enable

reference line

horizontal reference
replay switch

reserved input (n)
reserved output (n)

reset upi

external resistor

red, green, blue signal
radial loop switch

reset

received data (rs232)
sandcastle pulse

scart

scan loop switch
selection

slide power low/high
switch mode frequency
spot position

slide position indication
shift register 8 bit
start-stop switch

standby button command
strobe

standby command

strobe

timer/counter 0
tangential error

time base correction

tray inside

tilt in position

tilt loop switch

tilt motor control

track position indication
terminal speed

turntable motor on/off
transmit/ receive data
transmitted data (rs232)
teletext

ov =

low pass

pos. pulses
ov/+5v

pos. pulses

+5v

ov

replay

closed

pos. pulses

ov

+5v =

17.

ov

ov
ov
+5v

-6V

+5v
+5v

universal peripheral interface

reset upi

vertical pulse

variable

supply voltage clock
voltage controlled oscillator
vertical reference

video drop out pulse
vertical manchester sync
video output black level
video backgr. insert. black
video char. insert. white
vertical reference

vertical slave

vertical sync

watchdog control

watch dog drive

watchdog reset

write

write enable

crystal

+5v

6

o

[ |

active

low
khz

inwards

start
active
active
standby

inside

in position
closed

on track

on
transmit

neg. pulses

ov =

+5v

+5v
+5v
+5v

active

active

active
active
reset
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26€ 2 0 2 5B3 2c IS 25c¢ s 3
MOTOR 1 3 2c 2% 7 2
VOBN c STST 3P2
27¢ 27¢ 8 !
vOow
L , 28¢ o5 28¢
E Y 2 29¢ ToCTD 2¢
. , 1 STev-BUT 30¢ = ¢
FYEIEIP I IS F I AR RY s KeveoarD N 2 EJECT-BUT 3 816 B19 820 3te R 3te
Sldlel=l=l2 E1E] GREEN | i — PN 32c 32¢
giiggg§§g§§ / ! s 1234 123
RES
H
o b
3 88
PRS.05454
T04-844
WIRED RC VP408
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NS VRN S

BLOCKDIAGRAM AUDIO/VIDEO SIGNALPATH VP406

Cv-DOC CV-TBC CVBS
TOP WHITE TOP WHITE TOP WHITE
2Vpp 1.25Vpp 1Vpp | 700mv
(£50mV) | (+50m V) I (£50mV)
SYNC BOTTOM _L'"I"P“L.._COLOUR BURST SYNC BOTTOM “L""mﬁ L _COLOUR BURST SYNC BOTTOM wond 1 W coromm sumst
L SPECIAL BURST L___SPECIAL BURST (750 TERMINATED)
Le! (]
AUDIO PROCESSING
Lol ittt et et =
1 1
HE ELECTRONIC : Jaoon SCART
PROCESSING_ TIMEBASE CORRECTION ! - !
; .E Le] ' oewen' ] N, AU,D ! ! 4c2 144 AUDO 1 — s
i 1 ] ]
DECK : Ao |1 HF-AUD HF-ATBC ! DROPOUT ! ] 5 @AUDIO
ELECTRONICS ! 1 oo ' aca ~ ee7 oeo 1007 [1ca CORR. | N fo\:g«rcm
B '
. i i ! AD 2 2c2 am AUDO 2 e X
' AU 2 7
o HF-OUT1 : : ' DE%’D > { :
PRE-AMP 2717 2c1] ! ' : ; |
' ' ) ’r AuD2-ON |
i
. | VIDEO_DROPOUT CORRECTION __ __ __ ___ 1 mneer oo T J
: : : : 7811 CLOCK
| 1 CV-DEM > | BURST
i L] voeo | . 470ns » DELAY M ER
; DEMOD | 1 DELAY \ 64y ' o
] (] 1
: A i i L L PAL DEMODULATOR , UV PROCESSOR _ . PAL ENCODER .
1 " \ R e B e R et e A e L L
DROP_OUT i BF, W2 CBL |
: | e A ! - | 17ovoo oo Y VY '
1 o | \ v 1 —)—I i e 1 | B-V)ENC !
i V ' : A=) N e o i
' [ . 1 Cv-DoC 286 CvV-TBC ' CHROMA AL > i ' : : PAL 5 g':ggaiﬁ :
! 1 < ML (o G cco M DELAY Lo : SPLITTER DECODER '(B:V) :: \:_ P e ::(a-v)euc ENCODER !
) 1 N
I ' ; i 1 [ l o INSERT [ 4 :
SR Sy W ——— : , | i¥s . .
Ccv-TBM| 4811 H [ N s VoeN ] vow ! ! l '
: Plasvps e —> < ') cs > i
- [ PR S ; /
| I
! ! Y_PROCESSOR : [l g
) i BN P | cves
X Lo : i ° i ] o)
1 \ N INDEX Y(ENC)
Ra243 R3450 R3484 L o N> ivdven P - sover P-| weeRr | > 1
Cv-DOCampl. MTF CV-TBCampl. o e TS ! f——° INSERT n g
G : 4 ]
e ol A ct«. swrr,bcu f :
: : | U < ey S S O S -
[} ] INSERT \
. A MATRIX
1 ‘_|_* comm [ ewoven ' ity G dddediut - "
i ' 15
! ! ) ~(B-Y)RGH H 4
e - SANDCASTLE ! i ' N "
o T Y(RGB) ! 8
! VSLAVE " | ReB L > | <7
' —> N 0 ,t sc sC MATRIX H
;| swave tock GENERATOR VT 4 '
1 1 ] 1
' by '
L s c e c e —— - ) i ]
| & '
| I i VP U U g 4
WHITE ___ "
700mV
R3408 R3465 s-son ’—LIfg'm"‘g) )
Y(ENC)ampl. Y(RGB)ampl. oV - BLACK
PRS 05535
T02/847
VP06
Fig.1 VIDEO ADJUSTMENTS VP406
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SERVICE HINTS
WARNING

All ICs and many other semi-conductors are
susceptible to electrostatic discharges (ESD).
Careless handling during repair can reduce life
drastically.

When repairing, make sure that you are connected
with the same potential as the mass of the set via a
wrist wrap with resistance.

Keep components and-tools also at this potential.

The photodiodes and the laser are more sensitive to
electrostatic discharges than MOS IC’s.

Careless handling during servicing may reduce life
expectacy drastically.

For this reason care should be taken that during
servicing the potentials of the tools and yourself are
equal to that of the screening of the set

Chip components (SMD)

Chip components have been applied in the set. For
the insertion and removal of chip components see the
figure below.

. GENERAL DISMOUNTING MOUNTING
VACUUM PISTON
SOLDERING | 14822 395 10082 e.g. A PAIR OF TWEEZERS
IRON W/ A
e.g. WELLER [
SOLDER TIP PT-H7
OR A SOLDER
SOLDERING @05-08mm
IRON SOLDERING PRESSURE
SOLDER WICK = IRON 1
4822 321 40042
SOLDERING TIME SOLDER 8
e.g. A PAIR OF TWEEZERS < 3 sec/side 205 -08 mm
+/f B PRESSURE // SOLDERING
HEATING /__HEATING A
% ”
SOLDERING IRON
CHIP c
COMPONENT P
SOLDER SOLDER SOLDER WICK \ CLEANING
COPPER TRACK EXAMPLES
P.C.B.
GLUE : ‘ ; A—1 | 4 m 1
\ V4 L] A . y4 - |
~ RIGHT ~~"\\
PRECAUTIONS
SOLDERING
IRON
f.rin e ( ; n) I
y 4 3 V4
SOLDERING
IRON IRON
NO! C §
LN 7] ‘
1 A 3 J
SERVICE PACKAGE p
27 012C12
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SERVICE TOOLS

TEST DISC 6" TORX SCREW DRIVER SET:
4822 397 30156 4822 395 50145 -

TEST DISC 12" 4822 397 30119
TEST DISC 8" 4822397 30118

REPAIR SET 4822 310 20411 2%
EXTENDER PRINT 64P (7949.1)
4822 263 70208

CONTAINING:

Ix
EXT. CABLE 12P (7955.0)
4822 321 22269

2% 1x
EXT. ASSY 6P (7951.1) COUPLING PIECE 12P (7954.2)

4822 321 22268 . . 4822 267 50705

- 1X-EXT. CABLE 6P
*4822 321 22605

2xEXT. ASSY 10P (7950.1)
4822 321 22267

1x
DISC CLAMPING PIECE
3X COUPLING PIECE 10P 4822 532 60775

*4822 321 22606

PIN 3 AND 4 INTERCONNECTED

2x / 1x

COUPLING PIECE 6P (7952.2) FRONTLOADER SIMULATION
4822 267 40712 4822 267 50706

41832 A
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TILT CONTROL

126 325 225

DR | TILTOK
¥

BLOCKDIAGRAM

SERVO VP406

DIsC

N
|

[Ab] o] Da
FOCUS DRIVE DECK MOTOR+SEQUENCE 2prm o2
7 PHOTO DIODES 18
/<‘r I\ B6A7 FOC-ACT 324 018 TI™M ™ 3D12
' 8D18 0-RPM 1010
R1 HALL 9018 COMPA- §¥SP§T/
ELEMENTS RATORS
] om0 SEQUENCE
2a7 | 1A7 | 4A7 / - N po— 2PREV_ | p/A
—™ - CONV
/ iy SEQUENCE
— cls
™~ 5018
R2
RAD-ACT MOTOR COMMU- PWM MOTOR Mco MCO
6018 DRIVE TATION CONTROL
7018
+ 4’ + + # + CLOCK SMF
& 824 T CIRCUIT
|
SERVO | RapD SLIDE
Foc-en ozs PRE-AMP | MOTOR Lrwm
| LINE 4.5MHz 4.5MHz
RAD-ACT l SPEED
MEASUREMENT PO LPO
624 224 724
— < L | TacHo
I RroER — MEASUREMENT
@ =] 1] NI
381 5F1
% — SLIDE
MOTOR
RLS DRIVE MEM-SU TIM | 2-PPR
6aB13
8 w
RADIAL f 8 & & 8
DRIVE
il B c
10811 | 2a813 | 3aB13 1 4 2 g
1 3l 8| 8 !
RALS CP-1 CP-2 CL-RAD SP-POS (8] (6] o @
FOC-EN 32CSA1 PCRT
L -,
FOC-IND 30CSR1
DRIVE PROCESSOR —
O-RPM
20ASR1 s
30ASR1 ™
28ASR1 o o o o
g B & B 2-PPR
PRS.05534
T21/847
VP406
3
6P1 T N
FRONT LOADER
1P1 ST-sT
8P1 7P1
T LMOT-R
LMOT-L
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BLOCKDIAGRAM CONTROL

ROUTES VP406

SPI
DECK z ok
ELECTRONICS 2. e
. 2
* LASER ON 7
© TLT ON U
FRONT LOADER |P | S
77 ;
1L 2
*TRAY DRIVE 77
T,
KEYBOARD [N ,
RED
®LED DRIVE
GREEN
RC5 [B
WIRED i
RS232-1
RS232 N
CONNECTOR

N/

CONTROL+DRIVE

* SLIDE POSITION
® TILT CONTROL

* DISCREFLECTION
® LASER STATUS

* TRAY INFORMATION

*KEYBOARD SWITCH

*READING MANCHESTER CODE

*REMOTE CONTROL COMMANDS

@ VIDEO |A_a
_ | PROCESSOR
//‘ CLCS_ *VIDEO SWITCHING
VOBN ®INDEX INSERT
VOW
]
®IN FOCUS Foc-no FOCUS ‘Ab_
FOC-EN
©®ENABLE FOCUS DRIVE
4 5 RLS RADIAL ]i
7 [
SP-POS ce-2
CL-RAD 2
SLIDE DRIVE I_Ci

;5 COMM-1234 |
77

SL-PWR

*DRIVE SLIDE MOTOR

b e e e e e e e ]
AUDIO Cb
PROCESSOR
. AUDION .
P AUDIO SWITCHING
TBC
HMANCH
VMANCH 3
cvo
A S
*MOTOR INFO A MOTOR +
77
SEQUENCE
43 T™™ ] *TURNTABLE MOTOR ON
MEM-SU | *MEMORY ON
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2101 A25 2110 B25 2307 F 8 2319 H13 2329 L14 2404 C16 2601 G25 2609 M27 2910 J 3 3110 C 5 3122 D 8 3132 Di1 3302 G4 3318 L5 3331 F10 3404 814 3417 D16 3426 C19 3439 D21 3449 D24 3462 D32 /3516 G22 3527 M21 3537 J24 3545 N23 3554 G2d 3609 M28 3620 G32 ¢
2102 D3 2112 D7 2308 G B 2320 H13 2330 Li5 2405 Al5 2602 L25 2901 J 2 2911 H3 3111 D& 3123 D9 3136 DI1 3303 F4 3321 K5 3332 Hi2 3407 Ci14 3418 B16 3429 020 9490 Ba3 5450 ooe 3463 E31 3517 H22 528 M21. 3538 G24 3546 N24 3555 K24 3610 N28 3621 Hgs o
2108 D5 zsor ks Z3io LS 2321 16 2331 L1S 2409 C20 2603 H25 2902 L 2 2912 H 2 3112 C6 3124 E 8 3137 D12 3304 G5 3322 N11 3334 F10 3408 C14 3419 A15 3430 D19 3441 D25 9451 D28  34us coa 3518 W21 3529 M21 3539 H24 3547 K24 3601 M25 3613 M30 3622 pgp .
2108 D8 2302 M3 2312 M5 2322 18 2332 L16 2410 B21 2604 N3O 2903 M 2 3101 A26 3115 D6 3127 D10 3142 C24 3308 G5 3323 N10 3335 L15 3409 Ci4 3421 D17 3431 C20 3442 D25 9453 Cos 4o £33 3518 21 3532 L21 3540 H23 3549 K24 3602 N25. 3614 N30 3626 35 .
2105 B0 230s w5 2313 N12 2325 410 2333 F 9 2411 B28 2605 F29 2904 K 2 3102 A25 3116 C 7 3128 E10 3143 B25 3309 G 6 3324 J10 3336 L16 3410 CI5 3422 B16 3432 D20 3443 B21 945 Cap  ees o33 3319 J21 3533 K21 3541 G24 3550 L24 3603 M28 3615 N30 3627 las .
2100 D19 2304 G & 2314 NI 2326 Ki4 2401 C12 2502 K16 2606 F29 2905 K 3 3103 D2 3117 D6 3129 B10 3144 K3 3310 G7 3327 110 3401 C13 3411 DI5 3423 A16 3433 21 3444 021 3454 D3g  s4ec Ea3 3820 21 3534 L21 3542 124 3551 L23 3604 N28 3616 M29 3628 y35 5
2ro7 B9 2305 G 7 2317 Nl 2327 14 2402 C14 2503 J2f 2607 F30 2906 K 4 3105 D2 3118 D7 3130 B8 3146 E 7 3316 GB 3328 | 8 3402 BI13 3415 C15 3424 A16 3434 D21 3445 a4 3456 o39 587 F21 3524 121 3535 124 3543 J24 3552 L24 3607 M29 3617 N29 3629 s .
2108 D12 2306 F 7 2318 N6 2328 L15 2403 D15 2504 116 2608 L 3 2007 K3 3109 CS5 3121 D9 3131 B9 3301 F4 3317 H5 3329 1 8 3403 C13 3416 C16 3425 C18 3438 D21 3448 D24 3481 C31  seie ol 3525 J21 3536 J23 3544 M24 3553 M24° 3608 N29 3619 H32 3633 Loz .
1 | 2 | 3 | 4 | 5 | 6 | 7 ! 8 | 9 10 | it | 12 ! 13 | 14 | 15 | 16 ! 17 | 18 l 19 | 20 1 21 | 2 | 2 | 2 i 2
Ab __ Aa
| cvies aim (CV/Cs)
A {ere}-
L -l
7404 > —
BSV78 3424 |9 (cv/CS) 5 -
BP-CLP Y 7451 +5
— P 16]  HEF4053
] 3443 7452-2A
3 HCT4053
NC| 2410
8 g @3 —0 9
l_l Y-PROCESSOR 104 N 3wt
7412 3 am2 ez =
13 BCB598
— t 1 ! 3142 7..,'051_25
2 6101 T4538 15| 1
TXT BYPASS b 2 natag A
+11SW +115W +11SW " |
M1 =1
c
3110 [5]3109 N am2
E e Gl ’ ﬁ 1
| 1
_ 2
15 14 13 10 2
3421 M
o e
D
3
L= 1
5
T t 2
_ 9
aw
DELAY 1.5ps e -J'“H.,_
€ -5 -5 ov
SYNC REMOVER 64
_La -
5303 } w5
150u9 ¢ 7563 Y
. ¢ U/V PROCESSING HCT4052 | 16
+5 03v
I ° ] ~05V
34v - 1.5V ] 3512 10 0 B4ps Y
] s,zv~M Io.sv 7503 " of M3 M ——> g
4ps BCB4ZE, } G4 ;
B4ps [P ) I_J 1
2 o E— “ ] ;
G —F —=>—>—nN.c il
via B +5 +5
5 7551 7452-28
A1 HCT4052 | 16 HCT4053 | 16
|~ F —=>—>—n.
] via B
+125W 38V - v 10
. (11.8v) : 3 0 o NG,
|~ 5 1/ M3 5 a3
H 2A1 HUSW +11SW: 64ps N &
L~ 2 y — ¥
via B +12 ’-J
w2 .-L?m 2320 1 ]
iz AL COLOUR TRANSIENT IMPROVER
— 1
1004 2381 I 7352-28 0
L
TDA4510/v4 " U TOA4560 NG
+12 (11.6v) 5310 Cl .
: A ) BURST s e T ne— 2 *
3901 C.
Y Bunst 353":_‘ 350} : ! 3 1 , 14
via B 41258 0] 7 = ~(8-Y)
| 5133'71/‘ . o4ps il -, PAL 2504 s "
H a
: > it ! > 1 a1
a5 L T2 Ll i P-4 =P
220u am2
1 4
J [_ 8
12 |
1 3 0 |
] 48 (78V) 10]
2004 2005 | 2007 ) . M1
202 2 : [h a2
ItzonIoonIu,,
N.C. 2 i
5 13 3 15
K t am e ) '
- { 330} ™ 157 (48Y) > R-Y G
3144 *swz a1 H A D> 1 .
w7 SWITCH 8
- +1isw 1k} SIGN. i #7on i 2
3637 16 . I 2
+5M (47V) o 3
5 608 %
H 608 |
5.0V) =
L L~ A —— B I‘m" ) MATRIX
Ay 3902 3318 N ] [
F 1 > 45 (5.0V) i H 2 7 8 7 8
Va8 58 . ! r SAND:;ASTEL LN oV 1 1 1 1
— S220p
-5 I
" (-4.9V)
|~ o —— 270
M 6A] 3903 38v - 12v
—F —>>—{"1} > 5 (-49y) G
via B -5SB seeanace BURST 4 VCO!
i -5A  (-4.8V) GATE n._ﬂ‘s_..
2903 ‘" 2 34v - 11v
] 220 5301 E5224
I 1 - 3923 2317 |12 J_13 la . . ot
5A1 ==470p +11SW 56I-n— sa00 —t
F o]
M V v B l"’k IJ\ IIV ! 2314 8.8MHz (NS-ViD)
- EL cBL cBL
M o sc Y sc v g T
[ A Aa | Ab Ab Aa
1 2 3 I 4 I 5 I [ 7 I 8 9 I 10 I 1 12 13 I 14 I 15 16 I a7 I 18 [ e I 20 21 22 23 2 I 2
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D11 3302 G4 3318 L § 3331 F10 3404 B14 3417 D16 3426 C19 3439 D21 3449 D24 3462 D32 3516 G22 3527 M21 3537 J24 3545 N23 3554 G24 3609 M28 3620 G32 3634 K32 3905 J 3 5306 110 6607 K31 7151 A24 7401 C13 7411 C23 7452 B22 7508 123 7551 Gi7
i D11 3303 F 4 3321 K5 3332 HI2 3407 C14 3418 B16 3429 C20 3440 D22 3450 D29 3463 E31 3517 H22 3528 M21 3538 G24 3546 N24 3555 K24 3610 N28 3621 H32 3635 L32 3906 H 3 5307 19 7101 D 6 7151 B24 7402 C15 7412 B21 7452 G19 7509 G23 7533 F22
D12 3304 G S5 3322 N1i1 3334 F10 3408 C14 3419 A15 3430 D19 3441 D22 3451 D29 3464 E32 3518 H21 3529 M21 3539 H24 3547 K24 3601 M25 3613 M30 3622 H32 3636 L32 3907 H 3 5309 N12 7102 D 8 7152 A27 7403 C15 7413 C29 7453 B29 7510 124 7601 G31
© C24 3308 G5 3323 N10 3335 L15 3409 C14 3421 D17 3431 C20 3442 D23 3452 C29 3465 E32 3519 121 3532 L21 3540 H23 3549 K24 3602 N25 3614 N30 3626 J32 3637 3 5301 M3 6101 C23 7103 D 9 7301, F 5 7404 A16 7414 C30 7503 F21 7511 M23 7602 131
B25 3309 G 6 3324 J10 3336 L16 3410 CI5 3422 B16 3432 D20 3443 B21 3453 C30 3466 E33 3520 J21 3533 K21 3541 G24 3550 L24 3603 M28 3615 N30 3627 132 3901 [ 2 5302 H6 6102 K3 7104 D10 7302 F 8 7406 C19 7415 C30 7504 H21 7512 K23 7603 K31
K3 3310 G7 3327 110 3401 C13 3411 D15 3423 A16 3433 C21 3444 C21 3454 D30 3467 F33 3523 121 3534 L21 3542 124 3551 L23 3604 N28 3616 M29 3628 J32 3902 L 2 5303 F 6 6402 D31 7105 DI1 7351 7 7407 D20 7417 D31 7505 J21 7513 M24 7651 G25
i E7 3316 G8 3328 | 8 3402 B13 3415 C15 3424 A16 3434 D21 3445 C24 3459 C30. 3512 F21 3524 (21 3535 (24 3543 J24 3552 L24 3607 M29 3617 N29 3629 J32 3903 M 2 5304 G 7 6605 H31 7107 B 9 7352 G 8 7408 D21 7418 E32 7506 M21 7514 G24
F4 3317 H5 3329 | 8 3403 C13 3416 C16 3425 C18 3438 D21 3448 D24 3461 C31 3515 G21 3525 J21 3536 J23 3544 M24 3553 M24 3608 N29 3619 H32 3633 L32 3904 | 3 5305 F 8 6606 J31 7150 C 3 7352 115 7409 D22 7451 A18 7507 K21 7517 K24
| 1" 12 | 13 l 14 ! 15 | 16 | 7 | 18 | 19 | 20 | 21 2 l 2 | 24 | E | % | 27 | 3 | 2 | ) | 31 | 2 l B
_ " o o m v VIDEO PROC. PANEL |Aa
(Cv/CS) HMANCH via B
2101 3102 3101 + (MOD. LEVEL 2)
715128 *52 [—;170 +52 242
. HCTasa8  18) 1 p |2 | —
ev/cs) +5 cBL *SZ 7150 s VOBN A SWICH 45
s 6 14 _74HCi0 y
>1 [, N LA 2411
7452-2A H 7 +i
HCT4053 16| 100n
NG &
e T o 2
T +52 C9) 13 9
M2 w5z 210 3 2 0 ;}Ng
13 B
4 7151-28 [—-l 452 \ MII.SV
v 3142 } G4
2 E HCT4538 15| 10n |14 oo
}
" 11 > ARl 345, L e,
— NC. 2 9,10,11 )
'1_2' 0
NC REMOVER vow
1
Axs
2 +5Z
NC.
10 7 0
2
2
F 3 Y 4
Y-PROCESSING S ? :
}
C. 5
9 g ) E
] [Tl ,.
17v ov o
-5 -5
ov SYNC REMOVER B I Is
B4ps lﬂ
+5 -
7553 Y
U/V PROCESSING . Heres | 16
N
9
34v - 15V 3512 10 ! 0 pall
5 of M3
gav - 05v 7503 6 o oo Lo
64ps BCB49B [} G4 7651 n T n n ;
TDA3505/V7 6 7 |8 9
s —
— 1 j
14
1
+5 +5 /-
7551 7452-28 3516
HCT4052 | 16 HCT4053 | 16 RGB MATRIX 6
A/V CONNECTOR
12 5 (SCART)
38V~ 17v 0
g M0 NG
3 1 3 s G3 3517 —C 7
HUSW  +11SW 64ps r &
—————pt
\ — s
a2 o J2s0 1 [ 1
oo == 220 COLOUR TRANSIENT IMPROVER , s L 4
I I 7352-28 0 ™
1 7 TDA4560
<> e 3519
2
) 12
NC. 2 3 1 14
1
P ~(B-Y)
BY CUT-OFF
4 el NN 5 11 e CONTROL
5 it 7 il 1 T (G-Y) G CONTR/ *
s Ll 2327 \__, 470n a2 MATRIX [7 | MATRIX BRIGHT BLACK
in 4 +—>—1 CURRENT
3 MEA-
I_ cp SURING
i
12 i
— 0
0 ?
b
am2
NCTTS z 3 13 15
1
L ~(R-Y)
K . PAL 2502
14 NC.
D 5 'y 1 BC8488
o > : 470n N.C. » ‘ /‘ I_R_—] W CONTR/
W. A m 1 2 MATRIX | SWITCH BRIGHT.
i EE 5| 9] 6 3 2
] 2329 |2328 2330 |2a31 2332 35341 3632 cp e cp
—_ 68pz=68p ==330p = & |
100p [100p
s r THAESH.
[ 2 - EEE 7 s 7 Is ) I e DET.
L ov R Kl +5 — SANDCASTELBV CURRENT]
SOURCE
L] H
3523529
7506 6] |10 2| [13] 14
38V - 1.2v BCB4SC, +11 '_I
120
= 1n
ST o 3 5 360177 J
e av - 1
3av 1av o2 i J‘ r,\ I,V L DIAGRAM Ab
3 2317 | 12 ov
; — B4ps 360 6aps
560 (NS-VID)
L2 caL cBL N sc

PRS.05537
? T-08 848
) VP406




VIDEO PROC PANEL

3024

D4 2217 E 1 F 6 B 6 B8 E3 3121 C3 3202 D2 3225 €
mod level 2 2007 E 3 2221 B 1 2322 F 6 2609 B 6 2905 E 6 3025 E 3 3122 C3 3203 D 1 3226 G !
2008 E 4 2222 B 1 2325 F 6 2701 C 3 2907 E 6 3026 € 3 3123 C 3 3204 £ 1 3228
2009 € 4 2223 B2 2328 F 8 2702 C3 3001 D3 3027 D4 3124 C3 3207 E 1 3229 E :
2010 E 3 2224 B 2 2329 F 8 2704 D2 3002 C4 3028 D4 3127 C3 3208 D 1 3230 £ .
2012 E 4 2225 G9 2330 F 8 2705 B 2 3003 C4 3030 D5 3128 C 4 3209 £ 1 3333
2014 D 4 2226 B 1 2331 F 8 2706 B2 3005 D5 3031 D5 3129 D2 3210 D 1 3234 B .
2102 ¢ 2 2227 F 9 2332 G8 2707 B2 3006 D5 3032 €3 3130 D2 3211 B 4 3301 E :
2106 C 4 2228 F 9 2333 F 9 2708 B2 3007 E5 3033 E4 3131 D2 3212 F 9 3302 E
2107 D 2 2303 F 8 2404 F 3 2711 C2 3009 D4 3034 E 4 3132 B4 3214 E 2 3303 E :
2108 C 4 2304 F 8 2405 F 2 2712 B 1 3010 E5 3101 85 3133 C4 3215 EF 2 3304 £ -
1309 F 6 2103 B 4 2220 F 1 2401 F 3 2716 C1 2815 B8 2912 D6 3408 F 3 3709 B3 3905 D6 5302 F8 6001 D5 6202 D2 6703 B3 6810 C8 7057 D5 7153 C 2 7404 F 2 7651 B 6 7807 C7 A2 E O 2112 B 3 2305 F 8 2409 G2 2714 C1 3011 €5 3102 B5 3136 C4 3216 D 2 3308 E
1701 C 1 2104 B 3 2301 E 8 2402 F 3 2723 D1 2816 D8 3109 B 4 3465 G2 3740 C2 3906 D6 5303 F8 6002 E 5 6203 E 2 6705 D3 6812 B8 7057 D5 7201 E 2 7451 G3 7706 C 1 7810 C 8 A3 F 9 2201 D 2 2306 F 7 2411 F 2 2715 B 2 3012 C4 3103 C2 3137 C4 3217 G 9 3309 F :
2001 C 3 2105 C 3 2302 E 7 2403 F 3 2801 B7 2901 D8 3118 C4 3536 G5 3840 D8 3907 D6 5304 F 8 6003 E 3 6402 G1 6802 C7 6813 C7 7058 D5 7202 E 2 7452 F 5 7712 G 1 7811 0 8 A4 G © 2202 E 2 2308 F 8 2502 F 3 2717 B 2 3015 D4 3105 C2 3138 C4 3218 G 9 3310 F
2002 C 3 2110 B 5 2307 £ 8 2410 G1 2804 D7 2902 D8 3143 B4 3539 G5 3857 D8 5001 E5 5305 E 7 6004 E 3 6605 B5 6802 C7 6814 C8 7060 D4 7203 D3 7453 F 2 7715 D 1 7820 G 8 A5 8 7 2203 E 2 2312 F 7 2504 G4 2721 C1 3016 E 4 3110 C2 3139 C 4 3219 £ 2 3316 F
2003 C 5 2205 E 1 2310 F 5 2503 G4 2805 C7 2903 D8 3213 D2 3545 F 5 3860 D8 5002 C6 5306 F7 6005 D4 6605 C8 6803 C7 6815 C8 7061 E 4 7251 D3 7551 F 4 7716 D3 7951 D 6 A6 A & 2204 E 2 2314 F 6 2601 B 6 2722 C2 3018 E3 3111 B4 3140 B5 3220 £ 3 3317 F
2006 D 4 2210 D 1 2313 F 6 2604 B 5 2806 D8 2904 D6 3232 E 3 3550 F 4 3901 D8 5010 B2 5306 F 7 6006 D4 6606 B5 6805 C8 7051 D3 7062 D3 7252 E 2 7553 G5 7751 C 3 7952 £ 6 A7 C O 2208 E 1 2315 F 6 2602 B 6 2802 B 7 3019 E 3 3112 B3 3142 B 5 3221 £ 2 23318 F
2011 E 4 2211 D1 2319 F 6 2608 B 7 2807 D7 2906 D6 3327 G6 3614 B7 3902 E 7 5011 B2 5310 F 6 6101 B5 6607 B5 6806 C8 7052 D3 7107 D2 7253 € 2 7601 B 6 7753 B 2 7953 D 6 A8 B 3 2209 D 2 2317 F 5 2603 B 6 2803 C7 3021 E 3 3115 B4 3144 C5 3222 D 2 3321 G !
2013 C 5 2215 E 2 2326 F 7 2703 C2 2813 B8 2910 D7 3330 G7 3637 B7 3903 E8 5012 B1 5702 B2 6102 C4 6701 B2 6807 C7 7054 D 4 7151 B 4 7351 F 6 7602 B6 7805 C7 Al D9 A3 B 2 2212 E 1 2318 F 6 2605 B 6 2808 C 7 3022 E 4 3116 B3 3146 B3 3223 D 2 3322 F 1
2101 B S 2218 £ 1 2327 £ 8 2713 B1 2814 B8 2911 D7 3334 F8 3705 B3 3904 D6 5301 E7 5703 C1 6201 D2 6702 C2 6809 C7 7056 C4 7152 C5 7352 F 8 7603 B 6 7806 C 7 AI0 DO BNC B 4 2216 E 2 2320 G6 2606 B 6 2811 B 8 3023 E 4 3117 B 4 3201 D 2 3224 E 1 3323 F 1
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{0 PROC PANEL

2004 D4 2217 E 1 2321 F 6 2607 B6 2812 B8 3024 E3 3121 C3 3202 D2 3225 E 1 3324 G6 3419 F 2 3445 F 2 3519 G4 3547 F 5 3619 B S5 3713 C2 3733 C1 3806 D7 3826 C8 3849 B8 7105 G4 7504 B3 7717 B 4
mod level 2 2007 E 3 2221 B 1 2322 F 6 2609 B6 2905 E 6 3025 E3 3122 C3 3203 D1 3226 G9 3328 F 6 3421 G3 3448 G2 3520 G4 3549 F 5 3620 B 7 3714 B2 3734 B1 3807 D7 3827 C7 3850 B8 7106 B3 7505 C1 7718 G 2
2008 E 4 2222 B 1 2325 F 6 2701 C3 2907 E 6 3026 E3 3123 C3 3204 €1 3228 E 1 3329 F 7 3422 F 2 3449 F 2 3523 G4 3551 F 4 3621 B 6 3715 B2 3735 B1 3808 D7 3828 C8 3852 C9 7108 G5 7506 C2 7801 G 2
2009 € 4 2223 B 2 2328 F 8 2702 C3 3001 D3 3027 D4 3124 C3 3207 E 1 3229 E 2 3331 F8 3423 D3 3450 G1 3524 G3 3552 F 5 3622 B5 3716 B3 3736 C1 3809 C7 3829 C7 3853 C9 7301 G2 7507 B3 7802 G 5
2010 E 3 2224 B 2 2329 F 8 2704 D2 3002 C4 3028 D4 3127 C3 3208 D1 3230 E 2 3332 G7 3424 D3 3451 G2 3525 G3 3553 F 6 3626 B 5 3717 C3 3737 D2 3810 C7 3830 C8 3854 C8 7302 F 2 7508 C2 7803 F 3
2012 E 4 2225 G9 2330 F 8 2705 B2 3003 C4 3030 D5 3128 C4 3209 E 1 3233 E 2 3333 G7 3425 G3 3452 F 2 3527 G5 3554 F 5 3627 B 7 3718 C2 3738 C2 3811 C7 3831 C7 3910 A7 7401 F 1 7509 C1 7809 F 6
2014 D4 2226 B 1 2331 F8 2706 B2 3005 D5 3031 D5 3129 D2 3210 D1 3234 B5 3335 F 8 3426 F 2 3453 F 2 3528 G4 3555 F 5 3628 B 6 3719 C1 3739 D2 3812 C8 3832 C8 3911 A7 7402 C3 7510 C7 7814 F 3
2102 ¢ 2 2227 F 9 2332 GS8 2707 B2 3006 D5 3032 E3 3130 D2 3211 B 4 3301 E 8 3336 G8 3429 F 2 3454 F 1 3529 G4 3601 B 7 3629 B6 3720 B2 3741 D2 3813 C7 3833 C8 3912 B 7 7403 C3 7511 C2 7815 F 2
2106 C 4 2228 F 9 2333 F 9 2708 B 2 3007 E5 3033 E 4 3131 D2 3212 F9 3302 E7 3401 F 3 3430 G2 3459 F 2 3532 G4 3602 B7 3633 B6 3721 B2 3742 D3 3814 D7 3835 C8 3913 B7 7406 F 2 7512 D7 7817 G 2
2107 D2 2303 F 8 2404 F 3 2711 C2 3009 D4 3034 E 4 3132 B4 3214 E 2 3303 E 8 3402 F 3 3431 G2 3461 G1 3533 G4 3603 B7 3634 B7 3722 B3 3743 D2 3815 C7 3836 C8 3914 B7 7407 F1 7513 C 8
2108 C 4 2304 F 8 2405 F 2 2712 B 1 3010 E 5 3101 B5 3133 C4 32156 E 2 3304 E7 3403 F 3 3432 G3 3462 F 1 3534 G4 3604 B7 3635 B6 3723 D1 3744 B3 3816 D7 3837 C8 3915 B 7 7408 C7 7514 C 9
12 D2 6703 B3 6810 C8 7057 D5 7153 C2 7404 F 2 7651 B 6 7807 C7 A2 E 9 2112 B3 2305 F 8 2403 G2 2714 C1 3011 E5 3102 B5 3136 C4 3216 D2 3308 E 7 3404 E 3 3433 F 2 3463 F 1 3535 G5 3607 B7 3636 B6 3724 D1 3745 B 1 3817 D9 .3838 C8 6203 E 8 7409 C8 7517 G5
13 E2 6705 D3 6812 B8 7057 D5 7201 E 2 7451 G3 7706 C1 7810 C8 A3 F 9 2201 D2 2306 F 7 2411 F 2 2715 B 2 3012 C4 3103 C2 3137 C4 3217 G9 3309 F 8 3407 F 3 3434 G2 3464 G1 3537 G5 3608 B 7 3701 C2 3725 B3 3746 B 1 3818 D7 3839 C8 6705 E 8 7411 G4 7701 B 2
12 G1 6802 C7 6813 C7 7058 D5 7202 E 2 7452 F 5 7712 C 1 7811 C8 A4 G39 2202 E 2 2308 F 8 2502 F 3 2717 B 2 30156 D 4 3105 C2 3138 C4 3218 G9 3310 F 8 3409 F 3 3438 G2 3466 F 1 3538 G5 3609 B 7 3702 82 3726 C1 3747 B 1 3819 C7 3842 B8 6803 F3 7412 C3 7702 C 6
)5 B5 6802 C7 6814 C8 7060 D4 7203 D3 7453 F 2 7715 D 1 7820 C8 A5 B 7 2203 E 2 2312 F 7 2504 G4 2721 C1 3016 E 4 3110 C2 3139 C4 3219 E 2 3316 F 7 3410 F 2 3439 F 2 3467 F 1 3540 G5 3610 B 7 3703 C2 3727 D1 3748 B2 3820 C7 3843 B8 6809 G3 7413 B4 7703 B 8
15 C8 6803 C7 6815 C8 7061 E 4 7251 D3 7551 F 4 7716 D3 7951 D6 A6 A6 2204 E 2 2314 F 6 2601 B 6 2722 C2 3018 E 3 3111 B 4 3140 B 5 3220 E 3 3317 F 7 3411 F 3 3440 G2 3512 G3 3541 F 5 3613 B 7 3704 B2 3728 C3 3801 C7 3821 C7 3844 B8 6815 C3 7414 G5 7704 B 8
16 B5 6805 C8 7051 D3 7062 D3 7252 E 2 7553 G5 7751 C3 7952 E 6 A7 C29 2208 E 1 2315 F 6 2602 B 6 2802 B 7 3019 E 3 3112 B3 3142 B 5 3221 € 2 3318 F 5 3415 F 2 3441 F 2 3515 G3 3542 G5 3615 B 7 3706 B3 3729 C3 3802 B8 3822 C8 3845 B8 7101 F 5 7415 G4 7705 B 4
17 B5 6806 C8 7052 D3 7107 D 2 7253 E 2 7601 B 6 7753 B2 7953 D6 A8 B 3 2209 D2 2317 F 5 2603 B 6 2803 C 7 3021 E 3 3115 B 4 3144 C5 3222 D2 3321 G5 3416 F 2 3442 G2 3516 G3 3543 G5 3616 B 6 3710 B 3 3730 D2 3803 B7 3823 C7 3846 B8 7102 G2 7417 F 5 7708 B 4
11 B2 6807 C7 7054 D4 7151 B 4 7351 F 6 7602 B 6 7805 C7 Al D9 A3 B2 2212 E 1 2318 F 6 2605 B 6 2808 C7 3022 E 4 3116 B 3 3146 B3 3223 D2 3322 F 6 3417 F 3 3443 F 2 3517 G4 3544 F 5 3617 B 6 3711 B 2 3731 D2 3804 B7 3824 C8 3847 BB 7103 F 5 7418 F 5 7710 C 8
12 C2 6803 C7 7056 C4 7152 C S 7352 F 8 7603 B 6 7806 C7 A0 D9 BNCB 4 2216 £ 2 2320 G6 2606 B8 6 2811 B 8 3023 E 4 3117 B 4 3201 D2 3224 E 1 3323 F 6 3418 F 2 3444 F 2 3518 G4 3546 F 5 3618 B 6 3712 C3 3732 D2 3805 C6 3825 C8 3848 B8 7104 G4 7503 B2 7711 G 9
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VIDEO PROC PANEL

2004 D 4 2217 E 1 2321 F 6 2607 B 6 2812 B8 3024 E 3 3121 C3 3202 D 2 3225 E 1 3324
mod level 2 2007 E 3 2221 B 1 2322 F 6 2609 B 6 2905 E 6 3025 E 3 3122 C3 3203 D1 3226 GS 3328 Sg g:;
2008 E 4 2222 B 1 2325 F 6 2701 C3 2907 E 6 3026 E 3 3123 C3 3204 E 1 3228 E 1 3329 F 7 34%
2009 E 4 2223 B 2 2328 F 8 2702 C3 3001 D3 3027 D4 3124 C3 3207 E 1 3229 E 2 3331 F 8 342
2010 € 3 2224 B 2 2329 F 8 2704 D2 3002 C4 3028 D4 3127 C3 3208 D1 3230 E 2 3332 G 7 347
2012 E 4 2225 G9 2330 F 8 2705 B 2 3003 C4 3030 D5 3128 C4 3209 E 1 3233 E 2 3333 G 7 342
2014 D 4 2226 B! 2331 F 8 2706 B 2 3005 D5 3031 D5 3129 D2 3210 D 1 3234 B 5 3335 F 8 347
2102 C 2 2227 F 9 2332 G8 2707 B 2 3006 D5 3032 E3 3130 D2 3211 B4 3301 E 8 3336 G 8 347
2106 C 4 2228 F 9 2333 F9 2708 B 2 3007 ES5 3033 E 4 3131 D2 3212 F 9 3302 E 7 3401 F 3 34¢
2107 D 2 2303 F 8 2404 F 3 2711 C 2 3009 D4 3034 E 4 3132 B 4 3214 E 2 3303 £ 8 3402 F 3 34:
2108 C 4 2304 F 8 2405 F 2 2712 B 1 3010 E5 3101 B 5 3133 C4 3215 € 2 3304 E 7 3403 F 3 34:
1309 F 6 2103 B 4 2220 F 1 2401 F 3 2716 C1 2815 B 8 2912 D 6 3408 F 3 3709 B 3 3905 D 6 5302 F 8 6001 D5 6202 D2 6703 B3 6810 C8 7057 D5 7153 C2 7404 F 2 7651 B 6 7807 C7 A2 E 9 2112 B 3 2305 F 8 2409 G2 2714 C 1 3011 E5 3102 B 5 3136 C 4 3216 O 2 3308 € 7 3404 E 3 34:
1701 C 1 2104 B 3 2301 E 8 2402 F3 2723 D1 2816 D 8 3109 8 4 3465 G2 3740 C 2 3906 D 6 5303 F 8 6002 €5 6203 E 2 6705 D3 6812 B8 7057 D5 7201 E 2 7451 G3 7706 C1 7810 C8 A3 F 9 2201 D 2 2306 F 7 2411 F 2 2715 B 2 3012 C4 3103 C2 3137 C4 3217 GO 3309 F 8 3407 F 3 34:
2001 C3 2105 C3 2302 E7 2403 F 3 2801 B7 2901 D8 3118 C 4 3536 G5 3840 D8 3907 D6 5304 F 8 6003 E3 6402 G1 6802 C7 6813 C7 7058 D5 7202 E 2 7452 F 5 7712 C 1 7811 C8 A4 G 2202 € 2 2308 F'8 2502 F 3 2717 B 2 3015 D4 3105 C2 3138 C4 3218 GO 3310 F 8 3409 F 3 347
2002 C3 2110 B 5 2307 E 8 2410 G1 2804 D7 2902 D8 3143 B 4 3539 G5 3857 D8 5001 E5 5305 E 7 6004 E3 6605 B5 6802 C7 6814 C8 7060 D4 7203 D3 7453 F 2 7715 D 1 7820 C8 A5 B 7 2203 E 2 2312 F 7 2504 G4 2721 C1 3016 E 4 3110 C 2 3139 C 4 3219 E 2 3316 F 7 3410 F 2 34:
2003 C5 2205 E 1 2310 F5 2503 G4 2805 C7 2903 D8 3213 D2 3545 F 5 3860 D8 5002 C6 5306 F 7 6005 D4 6605 C8 6803 C7 6815 C8 7061 E 4 7251 D3 7551 F 4 7716 D3 7951 D6 A8 A6 2204 E 2 2314 F 6 2601 B 6 2722 C 2 3018 E 3 3111 B 4 3140 B 5 3220 € 3 3317 F 7 3411 F 3 344
2006 D4 2210 D1 2313 F 6 2604 B5 2806 D8 2904 D6 3232 E 3 3550 F 4 3901 DB 5010 B2 5306 F 7 6006 D 4 6606 B5 6805 C8 7051 D3 7062 D3 7252 E 2 7553 G5 7751 C3 7952 E6 A7 C 9 2208 E 1 2315 F 6 2602 B 6 2802 B 7 3019 E 3 3112 B 3 3142 B 5 3221 E 2 3318 F 5 3415 F 2 344
2011 E 4 2211 D1 2319 F 6 2608 B 7 2807 D7 2906 D6 3327 G6 3614 B7 3902 E 7 5011 B2 5310 F 6 6101 B S5 6607 B5 6806 C8 7052 D3 7107 D2 7253 E 2 7601 B 6 7753 B2 7953 D6 A8 B3 2209 D 2 2317 F 5 2603 B 6 2803 C7 3021 E3 3115 B 4 3144 C5 3222 D 2 3321 G5 3416 F 2 344
2013 C5 2215 E 2 2326 F7 2703 C2 2813 B 8 2910 D7 3330 G7 3637 B7 3903 £ 8 5012 B1 5702 B2 6102 C4 6701 B2 6807 C7 7054 D4 7151 B4 7351 F 6 7602 B6 7805 C7 Al D9 A3 B2 2212 E 1 2318 F.6 2605 B 6 2808 C 7 3022 E 4 3116 B 3 3146 B 3 3223 D 2 3322 F 6 3417 F 3 344
2101 B 5 2218 E 1 2327 F 8 2713 B 1 2814 B8 2911 D7 3334 F 8 3705 B3 3904 D6 5301 E7 5703 C1. 6201 D2 6702 C2 6809 C7 7056 C4 7152 C5 7352 F 8 7603 B 6 7806 C7 A10 D9 BNCB 4 2216 E 2 2320 G6 2606 B 6 2811 B 8 3023 E 4 3117 B 4 3201 D 2 3224 E 1 3323 F 6 3418 F 2 34¢
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NEL

2004 D 4 2217 E 1 2321 F 6 2607 B 6 2812 B8 3024 E 3 3121 C3 3202 D2 3225 E 1 3324 G6 3419 F 2 3445 F 2 3519 G4 3547 F 5 3619 BS 3713 C2 3733 C1 3806 D7 3826 C8 3849 B8 7105 G4 7504 B3 7717 B 4
2 2007 E 3 2221 B 1 2322 F 6 2609 B 6 2905 E 6 3025 E 3 3122 C3 3203 D1 3226 G9 3328 F 6 3421 G3 3448 G2 3520 G4 3549 F 5 3620 B7 3714 B 2 3734 B 1 3807 D7 3827 C7 3850 B8 7106 B 3 7505 C1 7718 G 2
2008 E 4 2222 B 1 2325 F 6 2701 C3 2907 E 6 3026 E 3 3123 C3 3204 E 1 3228 E 1 3329 F 7 3422 F 2 3449 F 2 3523 G4 3551 F 4 3621 B6 37158 2 3735 B1 3808 D7 3828 C8 3852 C9 7108 G5 7506 C 2 7801 G 2
2009 E 4 2223 B 2 2328 F 8 2702 C3 3001 D3 3027 D4 3124 C3 3207 E 1 3229 E 2 3331 F 8 3423 D3 3450 G1 3524 G3 3552 F 5 3622 B5 3716 B3 3736 C1 3809 C7 3829 C7 3853 C9 7301 G2 7507 B 3 7802 G 5
2010 E 3 2224 B 2 2329 F 8 2704 D2 3002 C4 3028 D4 3127 C3 3208 D1 3230 E 2 3332 G7 3424 D3 3451 G2 3525 G3 3553 F 6 3626 BS5 3717 C3 3737 D2 3810 C 7 3830 C8 3854 C8 7302 F 2 7508 C 2 7803 F 3
2012 E 4 2225 G9 2330 F 8 2705 B2 3003 C4 3030 D5 3128 C4 3209 E 1 3233 E 2 3333 G7 3425 G3 3452 F 2 3527 G5 3554 F § 3627 B7 3718 C2 3738 C2 3811 C7 3831 C7 3910 A7 7401 F 1 7509 C 1 7809 F 6
2014 D 4 2226 B 1 2331 F 8 2706 B 2 3005 D5 3031 D5 3129 D2 3210 D1 3234 B5 3335 F 8 3426 F 2 8453 F 2 3528 G4 3555 F 5 3628 B6 3719 C1 3739 D2 3812 C8 3832 C8 3911 A7 7402 C3 7510 C 7 7814 F 3
2102 C 2 2227 F 9 2332 G8 2707 B2 3006 DS 8032 E 3 3130 D2 3211 B4 3301 EB 3336 GB 3429 F 2 3454 F 1 3529 G 4 3601 B7 3629 B6 3720 B2 3741 D2 3813 C7 3833 C8 3912 B7 7403 C3 7511 C 2 7815 F 2
2106 C 4 2228 F 9 2333 F 9 2708 B 2 3007 E 5 3033 E 4 3131 D2 3212 F 9 3302 E 7 3401 F 3 3430 G2 3459 F 2 3532 G4 3602 B7 3633 B6 3721 B2 3742 D3 3814 D7 3835 C8 3913 B7 7406 F 2 7512 D 7 7817 G 2
2107 D 2 2303 F 8 2404 F 3 2711 C2 3009 D4 3034 E 4 3132 B4 3214 E 2 3303 E 8 3402 F 3 3431 G2 3461 G1 3533 G4 3603 B7 3634 B7 3722 B3 3743 D2 3815 C 7 3836 C8 3914 B 7 7407 F 1 7513 C 8
2108 C 4 2304 F 8 2405 F 2 2712 B 1 3010 E 5 3101 B 5 3133 C4 3216 E 2 3304 E 7 3403 F 3 3432 G3 3462 F 1 3534 G4 3604 B7 3635 B6 3723 D1 3744 B3 3816 D7 3837 C8 39156 B 7 7408 C7 7514 G 9
| 6810 C 8 7057 D5 7153 C 2 7404 F 2 7651 B6 7807 C7 A2 E 9 2112 B3 2305 F 8 2409 G2 2714 C1 3011 E 5 3102 B5 3136 C4 3216 D2 3308 E 7 3404 E 3 3433 F 2 3463 F 1 3535 G5 3607 B7 3636 B6 3724 D1 3745 B 1 3817 D9 -3838 C8 6203 E 8 7409 C 8 7517 G 5
\ 6812 88 7057 D5 7201 E 2 7451 G3 7706 C1 7810 C& A3 F 9 2201 D 2 2306 F 7 2411 F 2 2715 B 2 3012 C4 3103 C2 3137 C4 3217 G9 3309 F 8 3407 F 3 3434 G2 3464 G1 3537 G5 3608 B7 3701 C2 3725 B 3 3746 B 1 3818 D7 3839 C8 6705 E 8 7411 G4 7701 B 2
6813 C 7 7058 D5 7202 E 2 7452 F 5 7712 C1 7811 C8 A4 G 9 2202 E 2 2308 F 8 2502 F 3 2717 B2 3015 D4 3105 C2 3138 C4 3218 G9 3310 F 8 3409 F 3 3438 G2 3466 F 1 3538 G5 3609 B7 3702 B2 3726 C1 3747 B 1 3819 C7 3842 B8 6803 F 3 7412 C 3 7702 C 6
6814 C 8 7060 D 4 7203 D3 7453 F 2 7715 D1 7820 C8 A5 B 7 2203 E 2 2312 F 7 2504 G4 2721 C 1 3016 E 4 3110 C2 3139 C4 3219 E 2 3316 F 7 3410 F 2 3439 F 2 3467 F 1 3540 G5 3610 B7 3703 C2 3727 D1 3748 B 2 3820 C 7 3843 B8 6809 G3 7413 B 4 7703 B 8
6815 C 8 7061 E 4 7251 D3 7551 F 4 7716 D3 7951 D6 A6 A 6 2204 E 2 2314 F 6 2601 B 6 2722 C2 3018 E 3 3111 B 4 3140 B 5 3220 E 3 3317 F 7 3411 F 3 3440 G2 3512 G3 3541 F 5 3613 B7 3704 B2 3728 C3 3801 C7 3821 C7 3844 B8 6815 C 3 7414 G5 7704 B 8
} 7051 D3 7062 D3 7252 E2 7553 G5 7751 C3 7952 E6 A7 C 9 2208 E 1 2315 F 6 2602 B 6 2802 B 7 3019 E3 3112 B3 3142 B 5 3221 E 2 3318 F 5 3415 F 2 3441 F 2 3515 G3 3542 G5 3615 B 7 3706 B3 3729 C3 3802 B8 3822 C8 3845 B8 7101 F 5 7415 G 4 7705 B 4
} 7052 D3 7107 D2 7253 E 2 7601 B6 7753 B2 7953 D6 A8 B 3 2209 D2 2317 F 5 2603 B 6 2803 C7 3021 E3 3115 B 4 3144 C5 3222 D2 3321 G5 3416 F 2 3442 G2 3516 G3 3543 G5 3616 B 6 3710 B3 3730 D2 3803 B7 3823 C7 3846 B8 7102 G2 7417 F 5 7708 B 4
© 7054 D4 7151 B 4 7351 F 6 7602 B6 7805 C7 A1l D9 A9 B2 2212 E 1 2318 F 6 2605 B 6 2808 C7 3022 E 4 3116 B3 3146 B 3 3223 D2 3322 F 6 3417 F 3 3443 F 2 3517 G4 3544 F 5 3617 B6 3711 B2 3731 D2 3804 B7 23824 C8 3847 BB 7103 F 5 7418 F 5 7710 C 8
7056 C 4 7152 C 5 7352 F 8 7603 B 6 7806 C7 AI0 D9 BNCB 4 2216 E 2 2320 G 6 2606 B 6 2811 B8 3023 E 4 3117 B 4 3201 D2 3224 E 1 03323 F 6 3418 F 2 3444 F 2 3518 G4 3546 F 5 3618 B 6 3712 C3 3732 D2 3805 C6 3825 C8 3848 B8 7104 G4 7503 B 2 7711 G 9
6 | 7 8 | 9 1 2 3 | 4 | 5 1 6 7 | 8 9
A
B
R AT
oty )= of ¥ | i 158 4 ; N1t AR i i ) : ! i @, (i)
i i & i b h # p | i H oo j - Qﬁwwﬁ-wmw' " ; ] 4 yy e . /"“""""'
e A . : K, v L e i 1 i il " 24 " § . . o i f i i, 4 i
A 4 > . o it . " Joewmm 7y [
I -
.
[rree B A0
k. - . } ] H i £ i 2 3
Y A | ! 0 | wip gl / ) i W % B T4 7 2W*ﬁ,ﬁwmﬁmmmmmm )
W ) 4 ! » i N 1 | ; A i . 19 . i ! % i i, D
o A——
E
—
3
G
PCB.01420 %  ONLY FOR NTSC-VERSION PCB.01465
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2001 A4 2010 F11 2204 F16 2216 | 3 2705 121 2715 L24 2803 K 5 2814 N3 3005 C12 3016 D5 3027 GI3 3208 GI5 3215 C21 3225 E19 3702 J18 3712 N18 3721 J24 3730 J29 3738 H29 3746 M6 3808 J 7 3816 J11 3824 L 6 3832 L 9 3842 L 3 3850 M3 3912 E30 6001 C
2002 B4 2011 H2 2205 F17 2217 E22 2706 N21 2716 L24 2805 J 8 2815 | 2 3006 C14 3018 110 3028 GI3 3204 F16 3216 C21 3228 E19 3702 Ki5 3713 (18 3722 L24 3731 J29 3739 129 3747 M7 3809 K 8 3817 J12 3825 M6 3833 L 9 3843 M3 3852 N 2 3913 437 @002 £
2003 B9 2012 H3 2208 C17 2218 E21 2707 N22 2717 L23 2806 J12 2815 K10 3007 A12 3019 110 3030 Ci15 3207 G17 3219 B22 3229 E21 3704 K18 3714 H22 3723 L25 3732 J31 3740 H30 3748 L27 3810 K 8 3818 J11 3826 MO 3835 Li1 3844 M3 3853 N 2 3914 431 8003 |
2004 C13 2013 H 3 2209 C16 2220 E22 2708 N20 2721 K25 2807 Kii 2816 J 2 3009 A12 3021 110 3031 C15 3208 F17 3220 C22 3230 F22 3705 L16 3715 (22 3724 M25 3733 K26 3741 131 3801 J 4 3811 J 8 3819 KI1 3827 MO 3836 Ki2 3846 M3 3854 M7 3915 F31 6004 |
2006 F 3 2014 H2 2210 F15 2701 K14 2711 J23 2722 H30 2808 L 6 2816 L10 3010 E 2 3022 | 8 3032 E11 3209 F18 3221 B23 3232 | 2 3706 M7 3716 M8 3725 K24 3734 J27 3742 K31 3802 J 4 3812 L 9 3820 L 6 3828 MO 3837 Ki2 3846 M4 3857 | 2 5001 | 8 6005 G
2007 110 2201 D15 2211 F17 2702 Ki4 2712 124 2723 H31 2811 M3 3001 A3 3011 E3 3023 GS6 3033 F 5 3210 F18 3222 F24 3233 D19 3709 Mi7 3718 J24 3726 M6 3735 K27 3743 L31 3803 K4 3813 K9 3821 L 7 3829 L8 3838 Li12 3847 M5 3860 J 2 5002 H2 8008 H
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qEL 1701 A 3 2105 F 4 2135 E § 2205 A 7 2229 A 5 D7 B 4 E 4 E 8 A7 AT C1 1 cs8 3477 C 7 3612 A 2 7208 C 3
1703 A 6 2106 E 4 2137 E 2 2206 A7 2230 A5 2412 D7 2440 B 6 3122 F 2 3150 E 9 3211 B 7 3233 B 8 c1 3430 C 1 3455 C 8 3478 C 7 3613 A 1 7401 D 3
!I 3 1705 A 8 2110 F 8 2139 E § 2207 A7 2231 A5 2413 D 8 2601 A1 3124 F 2 3151 E 9 3212 B 7 3234 B 8 Cc2 3431 D1 3456 C 8 3480 C 6 3614 A 2 7402 C 1
1706 C 2 2112 G 4 2140 E 2 2208 B 7 2232 A S 2414 C8 3100 G 3 3125 F 2 3152 F 6 3213 B 7 3236 A 6 c2 3432 C1 3457 C 8 3481 C7 3615 A 1 7403 C 9
1707 C 2 2113 E 4 2141 E 2 2209 B 7 2233 A 5 2417 D 4 3101 E 3 3126 E 5 3154 E 8 3214 B 7 3237 A5 c2 3433 D1 3458 C 7 3482 D 6 3616 A 1 7404 D 6
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2304 :
7353-2A B ey =1 20 3360 HMANCH — 4D10 o
UAA1031 1t | 1 4701~ % = SAb —\
61v” 2 ww L via B
| o 05 2368 5.6V
s 2
" w ovTBM g ov - 6eps
= 4 =
P o 4
H COUNTER
+10C  +12A
— mmﬁ&m
5
VMANCH  3D10 o
| —— SRb —]
via B
+12A i IS,ZV
N o 20m:
3226 s
J
3302
2“71 T +12A
+12A
I 2305 ; TANG-ER  7D11
7352-4A — 7352-4A 2386 - B\
3.75MHz 1 +12A +12A HEF4011B 14] 7351-4A —
£ w4 o HERAOTB HEF40908P 1] 7L :
a1 41 3 5 & HEF40908P Wh i
« E 2 s \ﬁhqi“ av
spiz *958 _ : 20ms
e +5A —
via B —
- +12A
\
| Aﬂ B “
7365-2A sav- TSRS | oo
HEF4528BP2 1 : 3
L 5 o
6 3349 7354-4B 20ms
=1 T k| HEF4066 s
] +10C L 270 BURST-ER  5D11
7 — 5]
2232
22p 7356-2A
M 108 SPECIAL BURST | GATE MC340028P
SEPARATOR
7352-4D 7352-4C
+1258 HEF40118 HEF40118
F +12A 12 8
N 0 ' 1. 1
via B 7D10 Li2A 51 mel 22 Low 24 +12A 2350
7355-28 < "
N 3341  HEF4528BP [ 16 15| | 14 3320 indtas[g 3337 [F) 3347 g -
6340 3339 3343
1N4148 12 | | s
i< = “-qL = 7335 1ov 4y
7] ) se1 Lo [m T o PH2369 orv-— L T
8D10  -1258 3 47p s
— F —* -12A _La 13 6332
° via B 11t 8 12v ¢30’1 1N4148
74 - cs-TBC
| — A —=>—1 ' ov
v B 64 - PRS 05276
e vie B T-04 848
VP406
<
<+
R 1 2 3 4 5 6 [ 7 8 9 I 10 11 12 13 14 15 I 16 17 18 19

CS 20 427




MOTORSEQ + TBC MODULE | D

C005 D 3 D340 C10 Ri12 C
mod level 3 C006 A 3 D342 BI1 R113 A
6 7 | 8 9 | 10 " C007 A 4 D350 BI1 Ri14 A !
2 3 4 | 5 | I C008 A5 D351 B9 R120 C |
! l C009 D 2 D359 A9 Ri21 D :
C020 B 1 D361 A8 Ri22 D
C030 B 2 D362 A8 Ri123 C
C031 C 3 D363 A10 R200 D !
C032 C3 J001 C8 R201 C -
C033 B 2 L320 A8 R202 C
C053 B3 M A6 R203 C -
C054 B 1 M0 A6 R204 D I
A CO70 B3 M A6 R205 C 1
i C071 A3 M3 A6 R206 D!
: A C080 B4 M4 A6 R210 B °
C081 A4 M5 A6 R211 B :
C090 B5 M6 A6 R212 B °
C091 A5 M A6 R214 B (
C092 D1 M8 A6 R215 C (
Ci01 C1 M A6 R216 C ¢
— C108 C1 @001 B2 R217 C
C105 C1 Q002 C2 R218 C ¢
- C110 D 2 Q003 C 1 R220 D ¢
C112 C3 Q10 B 3 R221 C ¢
C113 D3 Q011 A3 R222 C;
C114 C3 @12 B3 R223 C
C115 C 3 Q013 A 3 R225 B ;
g C116 C1 Q014 B3 R226 B ¢
Cl118 B 1 Q015 A3 R227 B ;
Cl119 B 2 Q020 B 4 R228 C ;
8 Cl22 B2 Q021 A4 R229 C 7
C123 B 2 Qo022 B 4 R230 B ¢
C200 D8 Q023 A4 R231 B i
C201 D6 Q024 B 4 R232 B
C202 D9 Q025 A4 R233 B 7
C204 C 6 Q030 B 5 R240 B ¢
I~ Cc207 C 8 Q031 A5 R241 C 17
C208 D8 (032 B S5 R301 C ¢
1 €210 C7 Q033 A4 R302 C ¢
H C211 B7 Q034 B5 R303 D ¢
C212 B7 Q035 A5 R304 D ¢
- C213 B 6 Q151 B 2 R305 D ¢
C214 B 6 Q152 C1 R306 C ¢
C C215 B8 Qi3 B 1 R307 C
C216 C 6 Q154 B 2 R309 Ci(
< C217 B 6 Q221 B 7 R310 A ?
€219 C6 Q22 C7 R311 A}
€220 B 6 Q223 C 6 R312 A 7
€222 C 6 Q224 C7 R313 A7
C223 C5 (251 B 6 R314 A 7
i €228 C7 Q253 C 6 R315 A ¢
i [— C241 C7 321 A7 R316 A ¢
- C242 B 6 Q322 A 8 R317 At
. - €300 C 8 @323 C11 R318 Cil
| C301 C 8 (@324 D11  R319 A ¢
i C304 C 9 @325 C10 R320 Ai(
] €305 C 9 Q326 A10 R321 C ¢
C306 C 9 (327 A11 R322 C ¢
| p G307 C9 @328 A11 R323 C ¢
' C308 C 9 (329 C11 R324 C ¢
i D C309 C 8 Q330 B8 R325 C ¢
C310 C9 332 B 9 R326 C ¢
C311 D9 Q335 A10 " R327 Ci(
C312 A8 Q351 B 9 R328 C1(
C313 A7 Q352 A9 R329 Ci(
C314 A8 Q353 C9 R330 Ct
C316 A7 Q354 A 8 R331 DI
C316 C10 Q355 B11 R332 Al
C317 A8 Q356 B 8 R333 Al(
I T 7 I s T a I 10 I 1 318 C10 G357 B 8 RIS AlC
I 4 | 5 6 Q358 C10 R385 Al
1 | 2 I 3 | PCBO1422 €820 C 9 ROO1 B 2 R336 Al(
8 | 5 | 4 ] 3 | 2 ] ! ) [ C821 C10 Ro02 C 2 R337 Bi
10 | 9 | 8 | 7 I 22 C10 ROO8 D 2 R338 DI
! " l »G823 C10  Ro20 B 3 R339 B1
G330 A10 Ro21 C 3 R340 Al1
C331 A10 Ro22 B 2 R341 Bit
C832 B11 R023 B 2 R342 A1l
C333 B11 Ro24 B 2 R343 Bi1
C334 B 9 Ro25 B 1 R344 Bi1
‘ . C335 B11 Ro26 C 2 R345 Al!
C340 B11 Ro27 B 2 R346 Al(
A CB41 C11 RQ30 C 2 R347 Bi1
€342 A1 RO31 A 2 R348 D11
A C350 B11 Ro32 B 2 R349 B11
C351 B 9 Q033 C 3 R350 BI1
C352 B 8 Ro34 B 2 R3S1 B ¢
C353 B 8 Qo35 C 2 R352 B ¢
C354 B 9 Q036 B 3 R353 B ¢
\C356 A B RO37 C 2 R354 B ¢
— C357 B8 Ro38 A 2 R355 B E
C358 B 8 RO39 C 2 R356 C11
- C360 B10 Rpo40 C 2 R357 A €
C380 B10 Rg41 C 2 R358 A €
C381 A8 Ro42 D1 R359 A €
v C382 B 8 Ro43 C 1 R360 D ¢
: C383 B8 RO44 C 1 R361 D 7
: p G384 B8 po4s C 2 R362 A1C
C385 B 8 Ro4s C 2 R364 B ¢
C386 A 9 Ro47 B 1 R365 B £
B C388 A9 Ro70 B3 R366 C £
€392 AS Ro7t A 3 R368 C ¢
C395 A 8 po72 B3 R370 D 7
C397 C11 Ro73 A3 R373 B ¢
D027 B 2 Ro74 B 3 R374 CiC
D028 C 3 Roys A 3 R375 CiC
| D023 C3 Ro76 B3 R37TE Cl1
D032 B 2 go77 A3 R377 C €
] D040 D 1 gBogo B 4 R37T8 C ¢
D070 B 4 Rogt A 4 R38O B €
D071 A 4 Rog2 B 4 R381 CIC
DOBO B 4 Rog3 A 4 R3B2 A 7
D081 A5 Rogs B 4 R3IB3 Al1
C D090 B 5 Rogs A 4 R385 C ¢
D091 A 6 Roge B 4 R3BE A £
o] D10 D9 Rog7 A 4 R387 A ¢
D100 D1 Rogp 8 5 R388 B ¢
D101 D 1 Rog1 A 5 R38Y C ¢
D102 D 1 R092 B 5 R390 B1C
D103 B 2 Rpg3 A 5 R391 C ¢
D104 A 3 Rog4 B 5 R392 D ¢
— D105 B 3 Rogs A 5 X201 C ¢
D108 A 4 Roge B 5
— D107 B 4 Rog7 A 5
D108 A 5 gogg D 2
D11 D7 Rigo A 1
§ D12 D3 Rigt c 1
| D13 D4 Ryg2 ¢ 1
i ¢ D18 A1 Rig3 C 1
D228 C 6 'R1g4 C 1
D301 D 9 Rips C 1
° D320 C 9 Rige G 1
D330 B10 Rigs D 2
D331 B10 Rigg C 3
D332 B10 R110 C 4
I 1
I 10 | 9 8 7 I 6 I 5 I 4 I 3 | 2
N 11
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MOTORSEQ + TBC MODULE | D

C005 D 3 D340 C10 R112 C 2
mod level 3 C006 A 3 D342 BI1 R113 A 2
1 2 3 | 4 | 5 | 6 1 7 8 9 10 | 1 C007 A 4 D350 BY1 Ri114 A 2
C008 A5 D351 B9 R120 C 2
C009 D2 D359 A9 Ri21 D 3
C020 B 1 D361 A8 Ri122 D3
C030 B2 D362 A8 Ri23 C 2
C031 C 3 D363 A10 R200 D 5
C032 C 3 J001 C8 R201 C7
C033 B2 L320 A8 R202 C 8
] C053 B3 M A6 R203 C7
| C054 B 1 MO A6 R204 D6
A A CO7T0 B3 M A6 R205CS8
C071 A3 M3 A6 R206 D5
C080 B4 M4 A6 R210 B 7
CO081 A4 M5 A6 R211 B 7
C090 B5 M6 A6 R212B7
C091 A5 MW A6 R214 BB
C092 D1 M8 A6 R215.C6
C101 C1 M A6 R216 C6
- — €103 C 1 Q001 B2 R217 C7
C105 C1 Q002 C2 R218 C6
C110 D2 Q003 C 1 R220 D 6
C112 C3 Q010 B 3 R221 C 6
C113 D3 Q011 A3 R222 C7
Cli14 C3 Q012 B3 R223 C 7
C115 C3 Q013 A 3 R225 B 7
g C116 C1 Q014 B 3 R226 B 6
B C118 B'1 Q015 A 3 R227 B 7
C119 B 2 Q020 B 4 R228 C 7
C122 B2 Q021 A4 R229 C7
C123 B 2 Q022 B 4 R230 B 6
C200 D8 Q023 A 4 R231 B7
C201 D6 Q024 B 4 R232 B 7
C202 D9 Q025 A4 R233 B7
C204 C6 Q030 B 5 R240 B 6
- 7~ C207 C8 Q031 A5 R241 C7
3 C208 D8 Q032 B5 R301 C9
€210 C7 Q033 A4 R302C9
4 G211 B 7 Q034 B5 R303 D8
: €212 B'7 Q035 A5 R304 DY
C213 B 6 Q151 B 2 R305 D9
C214 B 6 Q152 C 1 R306 C9
c C C215 B6 Q153 B 1 R307 C9
C216 C 6 Q154 B 2 R309 C10
C217 B & Q221 B7 R310 A7
C219 C 6 Q222 C7 R311 A7
C220 B 6 Q223 C6 R312 A7
H C222 C6 Q24 C7 R313 A7
| C223 C5 Q251 B 6 R314 A7
i C228 C7 Q253 C6 R315 A8
] I— C241 C7 @321 A7 R316 A8
C242 B 6 Q322 A8 R317 A8
C300 C 8 Q323 C11 R318 C10
C301 C 8 @324 DI1 R319 A 8
C304 C 9 @325 C10 R320 A10
C305 C 9 Q326 A10 R321 C 9
C306 C 9 Q327 At1 R322 C9
. ) L ¥ p ©807 C 9 qa2s At1 R328 C 9
o 2 . C308 C 9 Q329 C11 R324 C 9
3104 103 28100 . ‘ €309 C8 Q330 B 8 R325 C 9
; : i : C310 C9 Q332 B9 R326 C9
C311 D 9 Q335 A10 R327 C10
C312 A8 (@351 B9 R328 C10
C313 A7 Q352 A9 R329 Ci0
C314 A8 @353 C9 R330 Cit
i C3156 A7 Q354 A B R331 D11
C316 C10 (@355 B11 R332 A10
I I I | I I gg:; e‘g Q356 B 8 R333 A10
Q357 B 8 R334 A10
! 1 I 2 I 3 I 4 I 5 6 7 8 9 10 11 G319 10 cos oo hase Ao
H C9 ROO1 B 2 R336 A10
C10 R002 C 2 R337 Bi1
C10 RO0O8 D 2 R338 D11
C10 R020 B 3 R339 B11
A10 R021.C 3 R340 At1
A10  Ro22 B 2 R341 B11
811 R023 B 2 R342 Al1
B11 Ro24 B 2 R343 B11
B 9 Ro25 B 1 R344 Bi1
B11 R026 C 2 R345 A1l
. ’ : o — . B11 Ro27 B 2 R346 A10
A . P E= PHESITG L ] . i : y i " Cli1 RO30 C 2 R347 Bi1
| g i ik i : § - TR A1l RO31 A 2 R348 D11
B11 R032 B 2 R349 B11
B 9 R033 C3 R350 Bt
B8 RO34 B2 R351 B3B8
B 8 RO35 C2 R352 B 8
B9 Ro36 B3 R353 BY
A8 RO37 C2 R354 B8
— B8 R038 A2 R355 B 8
B 8 R039 C2 R356 C11
B10 R040 C 2 R357 A8
B10 Ro41 C 2 R358 A 8
A8 RO42 D1 R359 A9
i B8 RO43 C 1 R360 D 9
= B8 Ro44a C1 R36I D7
| B 8 Ro45 C 2 R362 A10
H B B8 Ro46 C 2 R364 B 9
: A9 R047 B 1 R365 B 8
A9 RO70 B3 R366 C 8
A9 RO71 A3 R368 C9
A9 RO72 B3 R370 D7
Cl1 RO73 A3 R373 B9
B 2 Ro74 B 3 R374 C10
C 3 RO75 A 3 R375 C10
— C3 RO76 B3 R376 C11
B2 Ro77 A3 R377 C 9
D1 ROB0O B4 R378CS
B 4 ROB1 A4 R380 B 8
A 4 Rog2 B 4 R381 C10
B4 ROB3 A4 R382 A7
A5 R0o84 B 4 R3IB3 AN
c B 5 Rogs A4 R385 C38
A 6 R086 B 4 R386 A8
D9 ROB7 A4 R387 A9
D1 RO90 B 5 R388 B9
D1 Ro91 A5 R389 C8
Dt Rog2 85 R3%0 B1O
B 2 Ro93 A5 R391 C8
A3 RO94 B5 R392 D5
— B3 RO95 A5 X201 C 6
A 4 RO96 B 5
B 4 R097 A5
i A5 RO98 D 2
i D7 R100 A1
3 D3 R101t C1
D4 R102 C1
: A1 R103 C1
D C6 'R104 C 1
D9 R105 C1
C9 R106 C 1
B10  R108 D 2
B10 R109 C 3
‘ B10 R110 C 4
: 1 10 9 ] 8 7 [ 6 | 5 I 4 3 | 2 I 1
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F1 M3 2113 K2 2122 Ci7 3021 DI0 3027 F 8 3035 Fi2 3042 M1 3072 F17 3080 117 3086 119 3094 L18 3101 D16 3108 K 2 3120 A20 6029 J15 6081 J20 6103 F19 7003 MI2 7015 G19 7024 119 7034 LI19 7153 D16
5008 618 5031 F'7 2070 Fip o 2002 M3 ENY N3 2122 T 3022 D' 3030 G11 3036 G0 3043 M1 3073 G617 3081 J17 3087 .Kis 3095 Mis 3102 E16 3109 L 2 3121 E20 6032 DI1 6090 L20 6104 Gi9 7010 Fi7 7020 117 7025 J19 7035 M9 7154 | 8
2007 J18 2032 Gi1 2080 118 2103 DI5 2115 K 2 3001 E 8 3023 E 6 3031 GO 3037 Mi4 3044 M2 3074 FI18 3082 117 3090 M7 3096 L19 3103 C16 3110 M2 3122 M1 6040 MI1 6091 M0 6105 119 7011 GI7 7021 J17 7030 L17 7151 E10 7154 B16
2008 M8 2033 E11 2081 J18 2105 C15 2116 A12 3002 | 8 3024 E 7 3032 E10 .3039 115 3047 | 5 . 3075 GI8 3083 J17 3091 Mi7 3097 Ni9 3104 D16 3111 115 3123 B 3 6070 F20 6100 D16 6106 K19 7012 F19 7022 119 7031 M7 7151 E 7
2009 M4 2053 Gi1 2090 M8 2110 L 2 2118 B17 3008 M3 3025 | 5 3033 F 7 3040 Ki1 3070 F17 3076 Fi9 3084 118 3092 L17 3098 L 3 3105 B16  3112: B 3 6027 F11 6071 G20 6101 CI16 6107 L19 7013 GI9 7023 J19 7032 L19 7152 A13
2020 1| 5 2054 E 7 2091 Ni8 2112 K 3 2119 E 8 3020 Ci1 3026 | 5 3034 Fi1 3041 K10 3071 Gi7 3077 HiS 3085 Ji8 3093 N17 3100 D1? 3106 C16 3113 B19 6028 D10 6080 120 6102 BI6 6108 N19 7014 F19 7023 H10 7033 MI9 7153 Ci6
; 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 1" | 12 | 13 | 14 | 15 | 16 | 7 | 18 1 19 | 20 | 21
! o) Db
: +5 MOTOR+SEQUENCE MODULE
i 2116 Y (mod level 1)
——
| A 100n 3120 1010 A
7152
40 38113 30 —{ 470 —>— SRb —
o= via B
14
! -
— B
+5——] 502
32
+5———1 D1
B 8 ]
'—
3123 27 D18+
3011 313
SRb ——= {70 HA |3 >—] HALL 4D18
/—viaB ¥]3112 N N Tf +5 B
START/STOP 2018
SEQUENCE
c c
8D18 +
3020 2083 2 HB |4 > HaL TURNTABLE
i >4 B MOTOR |
i 1 6p8 9018 ~
¥
3021 BA317 22
o ® {10k o
3022 6028
¥ zos-2ve HC IS
— 24 -
' 3023 |o054
oo MDS
1 a ‘
E
2033
‘ 7151 ~2A AP | 34
: B oan | as -
; COMMUTATION .
| 2031
1000 |2 % peN | a7
F I ? F
Z DCP | 38
é oen | 39
i _ % |
| Z 9
? !
%
[ g G
7
z CLOCK CIRCUIT
%7 10
4 o2f——a s
— ? " —
g D1
H é pe 2 H
Z
Z
%
?
— v +5 4 b
ov ot 7 ED e
- 4T
oty 0 y 7 LINE SPE TURNTABLE
N a| G MEASUREMENTS +5 MOTOR D18
MCO 3025 3026 2
|, — Da 220 {2204} 6080
53039 BYV27/100
- w |6 —
J % J
5018
H +12
P 202, 12 TACHO
— via B we A MEASUREMENTS -
MOT C
& 128
ST * SEL1 6
‘ i ‘
W 1 SEL2
I SELT | 041 3040 [g
iz *13 _ PAL 0 E = se3 8
F ien [vsc |
— via B 2115 2008 LGz -
221000 Z2100n 247y . +5 +5
-13 T MEM-SU
22 — 127 15
L via B L
- RESET STOP
3109
iz *3 1 19 |20 31
| — F —e>>— a7} 5 -[ -I-
] via 8 l@uo =) 3087 —
I‘”P +25 E
M M
» 12
i .
| - sno A\ -
! . 112 ~12 ] . . LPO N 4.5MHz
—— -
i /-:ia B —_— ,;.1!4 H I1zv——-q> <t
i N 47y ov - oaus ov- N
3p12 L
F—e>— Da Da PRS.05275
via B T-08 848
) ) VP406
1 I 2 T 3 4 I 5 6 I 7 I 8 9 10 I n I 12 13 14 I 15 I 16 17 T 18 I 19 20 I 21

CS 20 430



NRWOODPWNNNOWN D DO

FEICFXEP»P>IOOEP»MP»IX

cCoocwmOCVONEANN®

xrrrrrzZzoe——Zr———IQ
aas

(2]
o

AONONNAANNWONNODOSLDEWN®®

FEMOWI>IXIP>OIWCICIIIZC IO

1 | 2 3 | 4 5 | 6 7 1 8 9 10 | 1" 12 13 | 14 15 16 | 17 18 | 19 | 20 | 21
5 (CONTROL PART) (MOD LEVEL 1)
+5
A ‘Ll;_l - Y 208
: 2034 ¥ 2033 —i—
47y =220 —— 2] % 7106 +5
i 7120 vee PD4364C-20L \
— pC7 20] 2n 10 o 2026
40 '4HCT373P A0
7102 had — e b ne saTaLS ‘5-'_:‘"2""—'
MAB8031AH-12D | VCC 30 11 8 NC. 155N
o ALE N E —® vee
1 - —{ a3 1
™10 61, {Alu 31 T
g pesSsss8 3
—__T A5 AT A
] —_— s
3 _
1rC a7 1L e
2 2 0a = SAb
PO0 I A0/D0 D0 00 8 1 % s 03
c POT == A1/D1 ot o1 2] B R [5 SRa ™\
CONTROL PO2 |37 - XXX 21 Ea 2a
PROCESSOR s "% p2_oz 5 — Ai0 W Sl
PO3 =2~ A3/D3 D3 K 21 7126-6A . =15 WREN
pos |35 o 2 PC74HCT14P WR 0b SRb —\]
34 A4/D4 D4 K3 A2 15 3
] POS [ As/Ds K . P At4 A15 1 2 il e 0 W3
Pos 133 g, i CEl —_— B SRa —\]
%!
Po7 132 a7/, ::: 8k “ Py U
D K N
e RAM 00
% 12 —| ke
% . Y
K D2 | GND
~ K oa 8
: T % WA 27 f 16 s
K = D4 |2
H & * A 24— o5 2 ADDRESS
& o0 e DECODER
E 7126-68 ) o - 19
PCT4HCT14P PSEN K o7
K
3 13 3 o) 2
NT1 ‘ 1
/— SRa —5aF Wt . g k3 ' o
— <
P20 A8 ! K T
3 3] L d K
p2tZ po g 1
: F 5] NN J :::
P24 A2 3 ::: ADDRESS
P25 F=— A13 BRI RIS IR,
26 a4 olelelololeledelototolelololotolololotolototetoletededololototel0t0 0 0 0 0 0 0 tetet et et el ottt tetetetdetto oot tolel
; —
] CONTROL
G
+5 45
Y . +5
o e | il
| 220 S avy 1 RS232-C
7103 I I n 7114
HPDBOATAHC | 56 | 40 14 | MC1489AP CONNE_CTOR
H VDD VCC 12 vee RS232 PAN. . @
pof—=— 3 1
| 90 o1 3 NC.— L nc SN2
5| — 14 — — 4
5 1 14
ey B b2 e 2 232 9SN1 —
] —Acs = NC. NC.—C t oz |
H—ea e . 8 10 RXD1 9SR2 25N1 Scamr |
RD3 8l — osf— /— Sha <] 2 T
' _— SRa —>—RD firy AL 2053 |
WR3 19 | — 13030 |
| — sha ——>—U 7R o7 27, B !
ra —CTS1 Pel A1 |+ CTsi 8sR2 | 3sNt I's orst |
& ] [
] 1
i 2052 |
TXD1 5
! [~ sra —¢ 2L ___1ihy, . WATCHDOG UPI — | = 1
; st 14 RST 27p 44 13 |
B J |~ SRa —>—— P4 N.C.—] = nC. I
i SR —¢ 0L 154 I
) a RESUPI 3087 PO-RES 12 |
7
| — SRa —€——————r16 {100k} sAb —| NG |
GND |
— 3048 >
RC5 INB) (2] L |
+12 : |
« i__lm,__.' 65R2 ! 5SN1 !
] 2n | 7115 < Fcanor |
! 14 MC1488P 3sR2 85N1 * 10
i 8 1001 ® Voo PSSR G L PPN IO LD
I P - B 3 7SR2 4SN1 |18 |
7126-6C a <3047 20371 N.C.——@‘——- NC NC.—C GND2 |
2046 19 PC74HCT14P i oy ssr2 | 7SNt x |
L I——-ll——-l— XTAL1 2 I , 21—y o --c»l—-c +12 |
p H Pt 39 -12 VEE
2047 T g 3 OPTION RXD/T e T 4 [> s mor  _tsee |asw | 2 =5 11
&+ WA ez RCS IN(A)/TO dah 2051 | |
- 5 470p
vss OBF/P24 P’y | i
- N
l AgsET sha DT 10 [> s DRI 5SR2 6SN1 L2 oy |
M a 2050
XTAL2 XTAL1 VSS 470p i I
7124-4C 7] 7126-6D 3 > 0 9 0
PC74HCT32P PC74HCT14° 5103 l‘ I ! ! 1
7 a0t 0 N2 H ne | |
2049
4AMI
220 Hz Lo » ch.__(|snz 10SN1 L% ore |
a N.C.
N N u ‘% GND L——d
GREEN | RED w
= = g|fe® S z - SIGNALS  TO/FROM
2 DRIVE PART:
8 8 g RS232 % % OPTION O-FES
] T T T INTERFACE INTERCONNECT WHEN +12 AND -12 ON
PINS 9 AND 10 ARE REQUIRED FOR m
B B B SRa SRa SPECIAL PURPOSES
° NN N 2/ > wioow | 0
DAK
PRS 04154 Dav
VP406
T12/845
[
1 [ 2 3 PR 5 6 7 8 I 9 10 T 1 I 12 I 13 14 15 16 17 T 18 19 20 | 21

CS 20 431




PCB.01296
TH 848

SR

CODRIVE MODULE

SRR

ll 8 e

_ eevse a@omam@ﬁmaw\mﬁ

&

/“‘M Thgl @ Ty oA g TE T
#

S3
8=
iy -1 ‘" 3 +
, : FYYYYY ,
i ) ] :
(0 adid D 10
} iR .
¢ H =
H YRR #
RS ;
H -
: B
< ; 24 i
] 3 3 1 !
e el (T ®
i 3 4 =
e Y9y m
Ay | :
| as
’ v w
: w 1 g e =
i, M .
H W
M 7
s R NN fe
L Y
5
§ 1el ! ¢
i
2988
|
: P &
-
i Lot AR
i . MQ v
Hipd
w i
e s e P |
e
[ pee ol
¢ ] 3l - Ll B
. il
X ® . SN 2 m
m £y h & ¥ a uwu*
E i ..mw T u >
i ] 3
Y Yy
s
| = | o M
13 i amvm
& |
<) -
2 23 &
Y = r
= 9 eﬁf, o
&
g B 1 - =
= o) O /
LY :
iy 1 -
P N w
M £ e
N TAFYY i
55,
| H
N
|
i
i
90EL
"y
A N L
L PR
O ’ = » Mﬁuﬂé&w f@wzixi?mww%ww
: 0. AT &
< g
@
, bt Beesc®
B8 P &

H
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CODRIVE MODULE SR

St
AR

Sk W & i i 1
GrMEE £0F #OLE sy & —— - i - ; S

s
Fasg

L

e

ET T T T Ty T
-

PCB.01295
TH B48

CS 20 432 CS 20 432



7101 I 7107 2013
MABBO31AH-12P 40 1o - UPDBZSSAC5 g ot
cc
Vee 30 PC74HCT373P { 9 Veo oy i COMM-1 10ASR1 7
8

ALE +5 B )
2058|2004 V2008
47y 22n +5

I m-r—ll———l

3

ALE |t 19 COMM-3 12ASR1 5
] —

‘ ! * 20 COMM-2 11ASR1 B /‘

21 COMM-4 13ASR1 8 A

2 | FS 190SR1 5]

23 SL-PWR 14ASR1 8 A

o
5%

Al PB1

S

KX
0a%a®a%.4

PB2

2

2%
DoV

%

PB3
PB4
PBS
zgRT PBG 24 RAD-FS 1ASR1 B—/
EXPANDER g, |28 5 sta1 sho —]
35 . WDOGRS b —

1 7104
28| 22 TMS27C128-200L

S

Q>

R

0;:

3

A0 o7
Al 06
A2 05
A3 04
Ad o3

%
bl

i AQ/DO D0

A1/D1 o7
A2/D2 D303 A2
A3/D3 0202 A3
A4/D4 D101 A4
A5/D5 D404 A5
sl AB/D6 D606 A8

A PO7 A7/D7 D505 A7
GND

Lo
ADDRESS LATCH

g

o

234705 |6 [7 |5 ]9 1 [
00
or

ba

%%
a

55

b

\,
%
RS

o,

8
"HWT QUT" O——] P17 P03

X

[
%
3
6250
24

X2
S

14 RESET
PCO

PC1
PC2
PC3
poa +5 +2

Fl e[l

ZS
a

Q

>

‘.

15
HWT INITT O——{ P35 POS

S
S

N

3

A6 o1
A7 o0

2

BBRBIBLLB

X5

a

e

2T

2

s

S
%%

o

BSR3 TSt 6011

PCS 2018 2
PC6
PC7

%

¥

S

bat

PSEN

%
s

u| 2 DAC 16

SIGN vdd1 Vda
1lar
6| BIT
7| 8w
ol arr
10] BT
3] air
I
1| BT

15} BIT
PA7 7 (MSB)

3019 4| REF comm.

3

33 7 6012

o
X

b

N
N_  _6CSRL_ REPLAY BAT85
-

X2

o
S

DRIVE
PROCESSOR

3

>
a

Q

S

17

13

12

1

10

3
— oo
<1

32

a1 22
_30]
3]
8]

o7

%%

oves

(LSB)

X
S

S
%

1%

IS

3

bl

LEVEL
CONV.

KR

2,

a

D3 PA;
04 PA3
05
D6
D7

<

..

23
25

0%

s

3

5V—»2v

S

3

RS

= v jw s o o N e

alefels~ o[~
o

TXIK
a

XS
9a%2%%.%

3

R

Rz

.ﬁ

xS
ba%at

S

36|
—=Wa

SWITCH
TREE

|

3
H

5
(]

XXX
%%

a%s

TR

3

0y

o

%

29

S
b

QR

bl

oses
X0

ADDRESS I
IR IER R KL IKS
0000000000QQO'OQtQ!Q:O‘..A

XX
BRRRRRRRLRRHIRIRRRKKK

CONTROL

+12 +5
P12 2005 Y Y 2006 Y oo
i +—i—
P13 22n 1 16| 220 7109 1
MC14049BCP 16 22n

7118
HEF41048P Vad0  vddi

P14 0o0] 2 Vdd \

10 4110 > = NC. 2|o os'| 10

+5
Y 2014

7108 +—— 7112 +—i—
UPDBISSC-2 4 [ 229 MB88303 22| 22n 1

LDI

8
il

SRb —
ATN

SRb ey
- Shb TX/RX
a STB
| /— SRb P15 RXD

<
g
=

— Vee
2w PAD

0 PA1
PA2

a7 _

B om PA3

Mgl PA4

CE

PAS

12 PAB

PA7

o |0 |& o

ADDRESS
REGISTER

ADDRESS
REGISTER

8-STAGE
— SHIFT REGISTER

1
™ [ S eveL [ A LA
CONV. =
016 3fce 0s|9
o —
P10 sv—12v 02| 9
> = NC.
2 12113 02} 10

03(13 +12

N.C.

HOR. CHAR. VERT. CHAR.
AND POS. AND POS.
REGISTER REGISTER

RESET A ¥ £ ¥
1 [
HOR. CHAR. VERT. CHAR. @ E VSYNC

AND POS WD POS.  pr—eeee—ee———4—
CONTROLLER CONTROLLER @ E

P =g

0| x
G
BEX 9-‘

8
WDOGRS 9 .I.
| — srb — RST

SRb fa 13
a VR 2] —
L~ SRb INTO

1] STR

8-BIT
I STORAGE REGISTER

o [T ]] ey

7003| 31CSR1 - SPT 30

T 7 i
P16

PBO

— -] PB1
RADMIR 31

3010
100k] Vss b PB2
Q0 101 102 103 104 105 106 JO7 25ASR1 FRLOCK 32

(— B
|, — 8
+5 /— SR
2007 4 15 [6 [7_[1 {13 [12 [11 ls | — & -~ PE3
7110 1 12CSR1 . RESI 3
MC14094BCP 16 |, —8 —=
|/~ B
l,— B
|, — 8

BC8488, ' 3-STAGE OUTPUTS

=3

TIMING DISPLAY

GEN. MEMORY
DISPLAY DISPLAY
MEMORY CONTROLLE

XTAL1  XTAL2 Vss
9] s101 |18 J-?" vad !
HE os'l 10
j 8-STAGE — NC
i

26CSR1, CV/CS

—

22n , PB4
11CSR1 RESI2 34;
—_—

PB5

[ =]
cP1
AUD2-ON
AUD1-ON

HW-TEST' 35!

"ER-DIS" © PB6

13CSR1 36,
s

2044 | 12MHz 2045
3CSR1 +128B 5001 33p 33p AL SHIFT REGISTER
— B — 55 +12 I I

057|200 (11.9v) 1sm|li—l [ _Ll [ F=fne t t ! % i
Inp n . is 15 ]} STORAGE REGISTT ‘] KK k k & Kék K K K

| PB7

20CSR1, CS-SWITCH
—_—

14CSR1, RESO-1
21CSR1, NS-VID

ety

32CSR1, FOC-EN

2ASR1
—
—

BASR1
—

3ASR1
[~y
@ 31ASR1, LA

@

6CSR1

——

1/0
PORT
EXPANDER

. 2059
R1 +5SB 5002 22y

4CS|
r—— B —e 53 +5 152v)

6SR3,

p ——a
200 , 3105 200 20m 6315 4 (+1288) o2 yo2
{0—r 700Kt 15 H—e {700 5 ,— SRb dpco  TMER N

7116 03 1103
pC7aHCTIEP | 47 |— — 20 | — OAK 38
14

/— SRb — PC1 PC: = ACK cot
15 6 6 7 REXT/ 15ASR1. EJECT-BUT 1 4 SAb ATN 3 e MANCH.
o

CEXT2 |~ CEXT2 /B p— 7] PC3 RESET TX/RX 15 —
- =L 5 —
‘a2l 5 WDOGRS s 15CSR1 STBY-BUT L4 1 SRb 5 7] X/Ax s p———

R 53 3
B sto S s ALE 2" 20ASR1. CLvD 2] 58 DOCINH [~ N.C

= DATA 16
> ; TS 2 NC
| Ne. 5CSR1 e L 20 o
3049 .l.

SRb 5l ha
"WDOG ] —-‘-s
4SR3
——— +5 1] X-IN J_n 2]

24CSR1_ vmANCH 4 TSE v T
DRIV VSYNC Vss X-OU
16ASR13 5004 ﬂ
2038 L 120y & 3040
ov- 6
I w

—

Ln r—P
5 {

B SRb  SRb 22p 2039

L WATCHDOG k ) ) I 3%

D1 /01

- TIMER OUT
2002 3-STAGE OUTPUTS

56
Iﬂp IZZn
R1 -125B 5003

%] %0% ot 6003
N 1N4148
1CS|
r B —— 58 =12 (-121V)
2055 2001

I47p I22n STR1

00 101102 103 |04 |05 {06
5 |8 14 113 112

ES
pe)

CLV-TC
SCANLS

PO-RES
LMOT-L
LMOT-R
MEM-SU
WIND_OW

™
TL

2CSR1  GND
| —8 —_——

ALE

WDOGRS
@

PO-RES
23ASR1
26ASR1
—_—
5ASR1

e

28ASR1

e

|, — v
,—
—
— =
|, — @
,—
| — o —

22ASR1

—

2SR3,

e

1SR3,
——

SRb SRa 28B

N NN

20 21 [ 22 4‘1—/

:
.
.
.
|
.
.
.
.
=
:
;
IS
&
>
:
>
©



23 24 25 26 27 28 29 30 31 32
10 ] i | 12 13 4 i 18 it 1 i ' 2 2 z ' ! I I I I : I 2001 N 3
CODRIVE MODULE | SRb 2002 w3
2003 M 3
2004 A 4
p 4 4 (MOD LEVEL 1) 2005 H
o7 2013 8 SRb (DRIVE PART) Aomer oL
UPDBZSSAC-5 5 bzt " 2009 H11
9 Voo pao By COMM-1 10ASH1 8] Iash Y 2010 M1
——1 A0 1 2024 2011 N12
B % 8f P |2y COMM-3 124881 8] — 2012 B12
ose e it 0 — 2013 A18
KX
K s poo| y-CoM2 yIVEL__ 5] prros - oh [u® P
X LM3seN - 13ASR1 —
S N, oy poa| £t o] wrron 2[5 vl W e 2010 px0
- 58 = % :
& 28| 22n  TMS27C128-200L 8 s 10 pq | 22> LS 190SR1 81 L @ SRD TN 2018 D21
o * - 2019 D23
[ Ve = = 23 SL-PWR 14ASR1 1 7123 -2A
b ’ 1/0 PBS R— e~ 28y - 23y —& —>_ FF | ecracrae 2020 L22
- A0 % 24 . RADTFS 1ASR1 5] 2021 E26
- At K] PORT P86 40ms 9 NG gﬂgg D28
5 25  STRI A —  Qf—NC 0 D29
A EXPANDER 55, SRb A2 2024 A0
- e — a3 35 _, WDOGRS / 2025 H29
A3 RS 3 14 RESET SRD 13 2038 021
- e [ B A4 N N v PCO i Sho 2039 022
x| B ——i— 5 - N_ o __30cSR{___ FOG-ID 150 oot N 2040 J 8
- A6 K —5]% o N\, —20ASRY_, TITOK :;i pC2 o . 2041 No
- A7 % L 00— 27ASRY_, O-RPM — 2045 L 4
o I\ g —Z/ASRY 15]7¢8 5 +12 2054 K19
RS PC4 y +5
%9 _ . | 2055 N 2
o5 »[= & N\, 8SR3 , ST ?Q 24 pes 2018 2019 3023 2023 2088 M2
o Ce P 5 | S 2057 M
o & N\ 16CSR1 _ FEPLAY BATSS 1 e i i 7111 3 w1 2058 A 4
o 3 B . P 14 " DAC 1 TDA1432P 2022 2059 M4
»:0: N_ 3SR3 T 1& 10 PC7 ™ cc 721 2060 N10
k] P BATES SIGN Vvddi 6005 7124-4A 2n | 1o PC74HCT374P 2061 M6
o 2 5SR3 _ o-RPM, e 1N4148 PC74HCT32P 4 — & 3001 B 2
kX —= ag -P - ¢ .3 e 3 e oe 3002 B 3
& 2 4 - 58
S 24 B PAO (Ls8) 3008 A 3
& — o1 3 7]er7 2
0% 21 ) AT 8l e 3004 N 4
hods 2] A0 — b2 2 9] BIT 6 | LEVEL s 5 3005 M5
S —= A1t 1 PAZIT ol a7 s | COW by ] oy 3006 M5
R 45 | —2 a2 _30] PA3 T | — 2 a2 3007 K 8
o D4 10 3] 8 s 9 3008 J 9
R 2 29 5V—e2v
K] o | A13 —0s A 2] BT 3 Xy gy 1oy gy 3009 K 9
& FGM B o PAS 1] Br2 ANALOG D4 Q4 3010 K 9
o 1 27 38 ouT |45 14 15 3011 08
2 Vep e PAG D5 Q5 3012 09
k] o7 a7 [ I 7 m
KX PA7 (MSB) | D6 Q6 ” 3013 B15
& 3019 4| REF comm, 8l Mo 3014 M4
% 12— 3015 Mi4
X +12
KX EPROM 2015 3020 GND 3016 Mi5
o ' Sl 220 |% RESISTER SWITCH ! o 3017 Mi5
R 3| N STAING 10V |2 T 3018 Mi6
& L 5 NC. 3019 F19
K3 REF VOLTAGE nd| 3020 r20
'l g o o
e
K%
X GND A1 3023 D25
X 3024 E26
3 L - s-8us e L2t
XXX 4 INTERFACE 3028 K26
RS TO_CONTROL 3040 022
ST @ PART 3041 J25
5 i 3042 J25
3049 017
3101 B &
3102 B17
3102 N24
3103 J15
A1 3103 M18
g " Y— 3103 N16
I 2000 7108 | S 7112 0| 2 Yo RD | OE 3104 M1
100 i UPDBISSC-2 45 220 MBB8303 +5 3104 M3
MCl40498CP 16| 220 — 14 | 2025 3198 Hed
vas — PAQ =] ADDRESS ADDRESS 13 —i— 3105 MI0
os'f10 10 = 15 | DAt o ADM Nar's
2|o NG W PA1 e REGISTER RE Ly 3105 wiz
8-STAGE b=y RESO02 9CSR1 2 Ve 3 2002 w2
SHFT REGISTER e B Do 5003 N 2
on PAd 18] ! 51 o o4 5004 021
T v 191085 RRKXIIS ouTRUT [DO2| 4 6 7 5101 L 4
3|cp 0s|9 NG PAS 0| oAe % &3 AE- o Q2 D2 s 6001 B 2
- 124 poo PAS 21| o (& GISTER 1 T BB, 8003 N &
181 o1 PA7 = HOR. CHAR. VERT. CHAR.| ] 0013 o8BS 20 J 04 D4 2004 N 8
7 14 AND POS. AND POS & 5 % N 184 o5 os |4 6005 D25
51402 REGISTER REGISTER B 6] P T 6006 D26
o — B T 6009 N24
161 ap4 S L2 \IP 4 * L300 [q30e2 91 Tor or8 6011 DI5
s P HOR. CHAR VERT. CHAR E E VNG 7 7006 4 KA
) ) . ) 001 M5
181 06 AND POS. AND POS BC84s 3007 220sR 2118 T 7002 K 8
] CONTROLLER| | CONTROLLER E g i B— 5 —1 T 2 aap 7003 K2
I ——— V~SLAVE )
1]smR 8-8IT 712448 7006 J25
l STORAGE REGISTER J 1 .| B % | Home g s PC74HCTaZP GND 7007 K25
__| 3‘33‘ 10 x Ey 3028 23C8R1 l‘° 7008 N 9
: I 22k B 7008 M15
‘ [ ’ I ’ l ] | L NI 01847 5 Gl J Ex ke w VIDEO H-SLAVE ? ™ WAEN 7101 A 3
8 — ; 7104 B12
15| €0 7 Tacsm . A 1 - 2054 O s | [ INSERT " ” Iav SRa — 7107 A17
- g — ov._
| 3-STAGE OUTPUTS = RADMIR 31 po2 I’Sp GEN. MEMORY SRb P ;:33 :}S
00 o1 Jo2 |03 |oa (05 |06 jo7 Vss S — 2 VoWl g vow 28CSA1 —— 5 7110 L 6
N N R A A A - Fes DISPLAY DISPLAY 5 7124-4D 7126-6E 71 hee
- 12CSR1 . RESH B s MEMORY |77 CONTROLLER | 7126-6F e e P . , 7112 Heo
z| - £ 5 8 — i PCT4HCT14P | 45 i 7116 N 9
T ¥l ol 8 3l & 218 NCSRY  RESR2 1 ps Vss Vo8 =10 V/a 10 i D1 5 7118 H &
@» l [ L — —18
° s| 8§ 28323 TS epors o Sl . +5 s T e ane 7127 3o
N Y Y Y LY LY % 3| CP1 7123 7122 K30
g & & a5 g 20 EY & & 13¢5/t pB7 s 2020 L= FF | eChancTrar 7125 130
K] s et &t 1 3 4 “’f 1 AK 7123 B30
“f "’f %f AL B L PROOM 55| 22n 2|, arl® o SRa, 7124 L25
8 8 B B B B B B B /0 v = SRb TN 7124 D27
LT fow
k k a7 7126 L24
EXPANDER 20 NC 7126 L25
b 00 Yoo =g T 7127 F27
TIMER OUT : o1 Vo1 g ne +5 7127 B15
N.C.
2060 , 3105 2000 2011 3105 a 37 o2 vorry, Ng !
22 c.
00— +5 I " [T 15  Sho DAK B o . Mgz
cT128p | dpr | = 22n | — | — oo PC1 PC: ACK MANCH. CODE READ -
14 15 66 7 RExT/ 18ASR1.  EJECT-BUT i1 SRb ATN L]
B e —— RESET X 5 H
a 15CSRT.  STBY-BUT 2 ESET I SRb TX/RX FSVRC [
/8 5 pes ALE o AT oL ST8 BOCNA [ NC 6009
/ a1 PCS Vas . o DATA C58 NC. BATES SIGNALS TO/FROM
i SRb RQ CONTROL PART
5CsR1 5 24C3A1 .
s el 204 o, § B YMANCH VSYNG Vs X-OUT HMANCH PORES
4SR3 - .5 2 XN i szm RDEN
1 1easnrs 2o L 3 2 — M PRS04150 WREN
- ~ WINDOW
B SRb  SRb 22 I. I 2333 ov B4ps ) VP406 DAK
L J) ) : » DAV
4 I 25 26 27 28 29 30 31 32
10 ] 1 I 12 13 14 I 15 16 I 17 I 18 I 19 20 21 22 T 23 2

CS 20 433




SUPPLY MODULE B

L B8 ClLLO4 A 2 C30L C 8 c602 A8 F 2 A7 L3gL ¢ 7 RIlL B 4 RL203 B 7 R126 B 4 R508 B 6 R301 C 8 Vig3 B S5 yia20l B 8
CL002 B 8 Cl106 B 3 C302 C 8 ce804 B 7 Fl100L B 7 L4QL A 5 RL12 B 4 oL204 B 7 RI3L C 3 R8GL B 7 R3C2 C 8 Vig4 B 4 viag2 B 7
Ci003 A 8 Cli07 B 3 C303 A8 c607 A7 F1101 B L RLOOL B 7 RI13 B 4 RL205 B 7 R132 C 3 R602 A 7 R803 B 8 Vi07 B 4 Vi203 A 7
CloL A5 c1108 8 2 €304 G 7 Gl0L G 7 Fl1102 B L RIO4 B 5 RL14 B 5 R1206 B 6 RL33 C 3 R6Q3 B 7 R8C4 B 8 vio8 8 5 vieg4 8 7
Cig2 B 4 Cl20L B 7 C40L B 5 C8CL C 8 F40L A B RIO8 B 4 RL15 B 4 RL207 B 6 RI34 C 3 R604 B 7 R8C5 B 8 Vii0 B 4 1204 A 8
Cl03 B 4 Ccl202 A 3 C402 B 5 C8C2 B 8 FAQL A5 RIQ7 B 4 RLl8 B 4 RL208 B 7 R5QL B 6 REG5 B 6 R8C8 C 8 V110l B 3 V1205 B 7
Cl04 B 4 CL203 A 7 C403 A 7 C8C3 A3 FBOL C 7 RIO8 B 4 RL16 B 4 RL208 A 7 R502 B B RBG6 B 7 SLlol € 2 V113 B85 V1207 B 7
1068 B8 3 CL204 A 8 C404 B 6 C8C4 G & H50L B 5 110L B 3 R118 A 4 Ri2il C 7 R503 B 6 R607 B 7 801 G 4 Vii4 B 4 vi2g08 8 7
Cig7 B 3 c20L C 6 c50L B 6 C808 C 6 L100L C § RI102 C 3 RLL9 A 4 RL22 €3 R504 B 6 R6G8 A 7 YIO0L B 6 -VII6 B 4 Vi209 B 7
ClLl0 A 4 c202 G 7 G502 A 6 C0L A S LiioL B 2 RL103 B 3 RL201 A 8 RL23 B 4 R506 B 6 R603 B 7 V1002 B 6 Vil7 B 4 vi2i0 B 7
CLiol ¢ 2 c203 ¢ 7 G60L B 6 F 1 A8 L2gL G 7 R1104 B 2 RL202 B 7 R124 C 3 R507 B 8 R701 G 7 101 4 Vii8 B 4 viz2ii B8 7
1 l 2 ‘ 3 4 | 5 I 8 7 | 8
FLO1 {033 ]
FOR VP405F————
0.33
F1 T FD 3
‘ B s N T3, 15A0 AR
1 z = |cuo?“, e = | ca01 q Lo s S E I
o a L.......E E 22 S0 ﬂ“
MAINS Bel » 5 3 ] wTh) 4, . RS03 dlota
® 3 3 ] R ;B; EiMES
~ " (d==} H501 402 H - -
c1108 % \\ ® i s o a B 240 28 | 2 Helzls i
= N Sl R 3 = ot L
10 \, j ; | K 8 EHER pre
3 He RS t 1
aA[T2A 2500 Y el | e [ SRR 1 ol RS01 ‘ ,
3%} i - &EI"‘ vh o | — » 4 BedRIT57 ; m i X ‘ §
) b o Vo, & . 4 ]
el 100 i i ) y -
- § Cit0 " 4
s sl S
o 4 2 {00L e mlm - RlZli i b ; 4
ool = 3‘ G iG]
Py v Ve g I '
! : ik L2 o] !
& & l: < 80 3
P~ o] o & . 7901 ¢ 3 B
x _E:F x & MIOHS D133 0N i 7 !
N L ® EBINAY
ci101 [ ] L
- 1, 4 i L?Ol i "
v 1 | » L1
43 214 B12
1 l 2 l 3 4 l 5 [] l 7 ' 8

PRS. 03818




€1001 J10 c106 E 8 c1108 A 3 c304 B11 C601 M4 c803 B16 F401 E12 L401 D11 R107 G 7 R112 H 7 R119 H§ R133 B 7 RS04 GI12 R604 M2 R801 B14 T901 A9 V108 E 5 viig D8 V303 C11 V702 F10 wi2s1 E19
€1002 J11 c107 B 7 €201 K10 C401 E10 c602 L17 C804 D16 F601 L14 NSO1 H11 R108 G 5 R113 F 6 R122 D 8 R134 C 7 R506 G12 R605  N12 RB02 C15 v1001 110 Vi10 H 8 V130 C 7 V304 C11 V703 G10 w252 J19
€1003 J12 c110 E 7 C202 K11 ca02 E11 C604 M13 C806 C14 H501 G 4 N601 Mi4 R1101 A 6 R114 D 4 R123 D 6 R401 D12 R507 H13 R606 M3 RB03 C15 V1002 J10 V1101 A 5 V201 K10 V401 D10 V802 B15 Wi253 F19
C101 D 3 C1101 A 2 €203 K11 C403 E13 C607 L16 C901 H19 H501 F12 NBO1 C14 R1102 B 6 R115 F 6 R124 D8 R402 E12 R508 H12 R607 L16 R804 D15 vio1 D 7 V113 H 3 v202 K10 V601 L16 V804 B14
} c102 G 3 C1104 B 3 B10 C404 E11 C701  G10 F1001 111 L1001 111 R1001 J11 R1103 A 4 R116 H 6 R126 H 6 R501 G12 REO1 N14 R608 Mi5 R805 D15 V103 G 3 vita D 4 V203 K10 V602 MIS v806 B13
C103 F 5 C1106 B 5 c302 B10 C501  Gi2 C801 C15 F1101 A 2 L201 K11 R104 D 5 R1104 A 2 R117 H 7 R131 A7 RS02 H12 R602 N15 R609  M13 R806 C15 V104 F 6 Vil D 3 V301 C1 V603 L15 V807 B14
cioa G 7 C1107 B 5 €303 A11 C502 H13 c802 B16 F1102 B 2 L301 A10 R106 F 6 RI11 HE6 R118 H 4 R132 B 7 R503 H12 R603 M2 R701  G10 S1101 A 1 V107 E § vii? D 3 v302 C10 V701 G10 V808 B14
i
i 1 | 2 3 | 4 5 ] 6 | 7 | 8 | 9 1 10 | 1 12 | 13 i 14 | 15 16 | 17 | 18 19 | ) | 21
H
b e e e e e e e e e e L ———— e e, e, e, e, e, m m e m e nen reeeme e ememmmEmem e wag  reamama s e mmememmam e g e em e e -
; St o T r " 3 suppLY MODULE | F
; . ot AN b i - ' ' TYPE PE1838/13
H + (= ] f 1 ]
| A ' TIA ' ' l ' 1 : PE1838/14
! ] ] 1 1 [ ]
L1101 \ ' ' 1301 ' !
nove C1101 [Z]R1104 b |c1108 Vo , Tt — ' '
gov '\; N ==600n — 221000 T T 0 T “Toprr ' T + » +13
—| S0/ ' ~ ] lcno'] R1101 I [<]Ri3t \ 6 13 301 .-LCW C303 | ' —
i 220 oo |® 1 sa3fgse 2200y S2200p 222004 1000 1 : > +1258
! F1102 1 2 T Tt . , ' . I I I I |
1 — 1 ' 7 | 1 C803
] = >+ [ [ o A A A A % 1
| 8 | A A Cr104 '3 lctos[ZFRm02, \ I | i 8
} =2n2 L 220 C107 '
: 1 ' " ' ' Lo ' ' ' A
| ] 5 s 1-2 FOR 110V I ' H eIk T ! ! ! :
i Ll -— 0 i
i | . 23 FOR 220V o . I : \ \ ' N
i 4 1 Il T T '
i 1
: H R‘3‘ ! \ V301 weV302 m V303 eva0s |
i - ' | ¥ '
c “1430 ] I A A A A + i c
L) ' | i 1
BYR29 4x BYV27-150 h
~800 | L e -~
1 1
_ h '
-] ' i —
¥ 1
i 1
=t ' ' -
i D I Vi01 | S|R124 1 , 2F1 °
! . Bus‘é : e B e e R L L L e ) 3B > 113 (126V)
h 4 !
1
— _J avreo [Q]12 0 | ) BVE gy AR oo _ 1F1 -
- -800 ' +1258 >—8=+125B  (118V)
! ! & +558
! ci1o c106 ) lom wi2s1
H an? it ! 4700y 3F1
| E I 680p | I > +12  (118V) E
1 B |
: 1 A
i 1
: ' '
i —] O [ T D, a 1F2 -
i +588
{ T
| 1 S P 5
! ' i | +58B  (5.2v)
{ 's2 2F2
; e | T , ' F
) 8e \ 1 3
i ! ' w1253 o
H ] 1
! ' i 3F2 z
] | 1 1 . -
h ) | + (52v) <
- <
H RIO7 ¥ : : 4F2 =
! 470 ' ) i g |a
G '
i clo4 ! H . Yol
i ' =)
1 100 ¢ ! ! a
i ' X . Q
1 : L 1 ! ! W1 =
) | ! NS0t ' g
I o ] [ H ! con z
H 1 BZX79/C15 ﬂ N R126 ] R111 i R116 5] R117 []R112 V110 | : TL431CLP : an? 5F1 < H
' S OF O F O [ Fezowce ' | | I »
: OUTPUT POWER ' 1 i 8| e o
| —— | ' : :
! . )
- . ) \ ' I A [ .
7777777 o 1 '
! ov ! | \ 10F1 o
] SELF OSCILLATING FLY-BACK CONVERTER R o ! 558 o >—8 -5 (51y) | &
| = 1
e ——————— R
I 1
4 I Vi001 L1001 )
| ¢ 154 1.2A | L3
| st , BYV27-150 e F1001 ) -1258 > -1288 (-12.1V) L
| . > 558
T T Wi252
el LM & lcmm lcwoz s oroos 1 o1
S o|§S8)  Bwar-is I"Wv Imv 100 I‘°°" ' >— 12 (121v) :
2
o Aot e e .
] A ¥ ~13 = >— 13 (-12.9v)
e m e — e —————————— N
] Femmmsms s mms o —m— 8 W1251W1262,W1253
| ! INTERCONNECTED FOR
I V201 | PE1838/14
| ) L201 |
K BYV27-150 K
' 1
] Vo v 15y 1.9 '
l ») p— . >
| T ¢ T B 13
; | BYV27-150 J_sz lczoz co0z
1, - o7 | V203 Zo0y sagz0y SEi00n ! _ A -
; o1 1 BYV27-150 A I N I A ! 1
[ 1 1 -
VL ' L > 1258
L b e e mm e e e mmm——— 2 a ' L
i
1
1
t  —
- [
i
)
1
M ' M
1
)
'
B 1
— ' |
R605 -12SB :
1
N i i N
) 11258 -1258 :
J PRS.05636
T-08 847
VP406
1 2 3 I 4 5 6 7 8 9 10 " I 12 ] 13 14 I 15 [ 16 I 17 18 I 19 20 I 21




ki

CS 20 436

KEYBOARD [n]

e

RED
GROUND
STBY
EJECT
GREEN

PCB.01298
T33/846

2001 B 2
2002 A 2

3010 B 2
6003 B 1

6004 B 1
6005 B 1

6006 A 1
6007 A 1

FRONT LOADER

mod level 4
2001 F 3 3002 D 4 3005 C 3 3008 C 2 6003 C 3 6006 B 4 7002 C 3 7005 C S
2002 B3 3003 B S 3006 B 3 3010 F 2 6004 B 3 6007 C 4 7003 A 4 7006 B 5
3001 D5 3004 B 4 3007 D3 3011 C 3 6005 D 3 700t D 4 7004 D S5 7007 A S
1 | 2 | 3 | 4 | 5 | 6 ! 7
FRONT LOADER MODULE P
(mod level 4)
A A
7P LMOT-R 3006
— sho —= Cae— R
B +12 8
i 6004
Kourss 4.;;‘) 3
c 2 1) FRONT LOADER c
* MOTOR
3
D o
gp1 LMOT-L 3007 P2
— SRb {2e——-o: —-—
O-RPM
3 3
N. c.—%—-—‘:L SRb —
&' 2 ?I- 6P1 -
TRAY INSIDE - SRb
L
F F
apy +1258 3010 A
|, — sRb {T7F - +12 (11.8V) f —_
] - lm, START STOP SWITCH &2 T m sho -
4 —— N
I" =
|, — srb __55_1)___'
G SWITCHES IN POSITION: TRAY OUTSIDE G
< PRS.03706
T-08 845
VP406
1 I 2 3 I 4 5 | 6 I 7
3001 B 2 3003 B2 3005 A2 3007 B1 3011 A2 7002 A2
;ggg :g ;ggg Q g 3002 B 2 3004 B 2 3006 A1 3008 B1 7001 B2 7003 B 2
2 1 | 2
A
B
:
" L |
T Y—
B
A y

SR S

2

f

PCB.01012
103/715
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+120 (mod level 3) 2005

LASER DETECTION UNIT (LDU) _
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e
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1 LASER ASSY
2042 2043 —— 3008

Zn 20 3010
o T
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REMOTE CONTROL

RC 53 VP4xx TRANSMITTER

1
= Y !
STAND BY CNR PNR
— -
DISPL NEXT
O O o =
0 CLEAR O
(I R &l (&
ENTER
I R A X
START/REPEAT CORR
o] —
1 AUDIO 2 GO TO
O O
4 FAST » TXT < SEARCH »
1 O
4 sLow »> 4 STILL  »
- SPEED + PAUSE 4 PLAY »
(0 O N O
\= —
39 865 B12
ELECTRICAL PARTS
Batteries
4x RO3P 1.5V
Crystals MECHANICAL PARTS
1001 4822 242 71498 (CSB429
Integrated circuits 1 4822 218 20607 Transmitter complete
7001 4822 209 81891 SAA3006P 2 4822 432 30284 Top cover
3 4822 410 25423 Knob assembly
Transistors 4 4822 276 80313 Switch panel
7002 4822 130 40937 BC548B 5 4822 432 30283 Casing
7003 4822 130 41715 BC328-40 6 4822 492 62879 Battery contact
7 4822 492 62881 Battery contact
LEDs 8 4822 492 62883 Battery contact
6003 4822 130 31332 CQY89A-2 9 4822 267 50418 Connector
6004 4822 130 31332 CQY89A-2 10 4822 492 62904 Spring
11 4822 432 30282 Bottom
Diodes 12 4822 432 30281 Battery lid
6005 4822 130 30847 BA317 13 4822 214 50358 Printed board
14 4822 256 90506 LED holder
Capacitors 15 4822 492 62882 Battery contact
2001 4822 124 21341 1000 pF 8V 16 4822 267 50443 Connector
Resistors
3004 4822 11073027 0.62 Q

CS 12613

WIRED
RC

KEYBOARD

3513884,

7001

SAA3006P

z0 yal z2 I3
YO0 -

Y1

Y2

KEY BOARD SCANNER
+
SYSTEM SELECT

Yé

YS

Y6

Y7
X0 X1 X2 X3 X4 X5 X6 X7

M DATA|-

+Vbl

7003
BC328-40

7002
BC5488

6003 -6004
2xCQYB9A-2

sooa![’;

6004 ![’;

L .
2[3004
-

N} A A

Puse sigms cren ORI 55,
4+ o3 roig o9 o4 3]
CORR. [STILL®» @ @ I
— — | —
FOo4Q_ 904 PotQ 9439 16
CLEAR FAST b | SLOW< R | (D
-—— — —
% 7% 1918 +573 #5713 15
GOTO |AUDIOY or | @
| —
FoiQ #9049 019 #0439 k]
SEARCH START/ sTAND-"
L4 RN T L
40§ 0 010 $949 o049 4539 40710 12
|V I Y o)
o4 Q o 49 o49 n
SEARCH|
L» SPEED-+ | NEXT ®
— Cr s
1Q 1943 O+ +01 9 10
PLAY 4 [SPEED~| FAST 4 DISPL .@.
—
FO4Q_$04Q #9049 o043 943 9
21
' 2
23
2
25
26
27

VSS

J-u

TIMING
AND
CODING v \FI‘I(I:RED
FUNCTIONS DATA |8 3010
- —~[mzk7 o
| L
= 3011
-
+Vb1 -
+Vb2 <«{8100] lzom -11
3005 E 6V
v 1000 —]._
-E TYPE:
4xRO3P
osc |18 4xLRO3
G é, 1001
Y CSB429
2| 3007 '
WO |
TP1] 20
P2
19
SSM VDD
12 123
H
+Vb2  +Vb2 J
39 864 C12



~ CABINET

EVA.00391

CS 20 438



DISC DRIVE

 ©S 20439



- FRONTLOADER

201

EVA.00180
VP410/415
T28/716

CS 7 865



OPTICAL DECK

n W
a2

EVA.00234
VP410/415/406
T28/845

CS 20 440

22VP406/00/05 *

* For difference see item 368

LIST OF MECHANICAL PARTS

FIXING MATERIALS

Item Service codenr
1 4822 502 12555
2 4822 502 12797
3 4822 502 11715
[} 4822 502 12795
7 4822 502 12799
12 4822 502 11667
13 4822 502 11679
17 4822 502 30439
18 4822 502 12863

19 4822 502 30408

20 4822 502 12794
21 4822 502 30409
22 4822 502 30412
23 4822 502 30522
26 4822 502 30303

27 . 4822 502 30085
28 4822 502 30314
29 4822 502 12864
30 4822 502 11717
31 5322 505 10711

33 4822 505 10892
36 4822 505 10635
37 4822 505 10893
42 4822 530 80146
43 4822 532 10332

44 4822 532 51843
47 4822 532 51844
51 4822 530 70121
52 4822 530 70122

OPTICAL DECK

101 4822 691 30185
103 4822 361 20963
112 4822 361 20965
132 4822 358 20264
152 4822 361 20964

154 4822 358 10107
157 4822 691 30186

Description

Screw
Screw
Screw
Screw
Screw

XXX
« o
(S RV RV RV,

Screw
Screw
Screw
Screw
Screw

WX WW NNV

WXWXX
X X X X X

Screw
Screw
Screw
Screw
Screw

—h
X o+ X X X
N
[=)

o
Z2~XXW

Screw
Screw
Screw .5

Screw for RS232-connector
Nut for RS232-connector

L o PO UWWT

zT T xE
x X X

Nut M 3 Speed nut
Nut M 3

Nut M 4 Speed nut
Ring 3.2 x 6
Washer 3.2 x 7

Washer 3.2 x 9
Washer

Retaining ring 1.5
Retaining ring 1.9

Slide drive assy
Motor assy

Motor

Tooth belt

ATC motor assy

Belt
ATC drive assy

Service codenr

FRONTLOADER
Item
201 4822
202 4822
203 4822
204 4822
206 4822
207 4822
208 4822
209 4822
211 4822
212 4822
213 4822
214 4822
216 4822
217 4822
218 4822
219 4822
221 4822
222 4822
223 4822
224 4822
226 4822
227 4822
228 4822
229 4822
231 4822
232 4822
233 4822
234 4822
236 4822
237 4822
238 4822
239 4822
241 4822
242 4822
243 4822
244 4822
246 4822

418
691
532
466
691

358
528
361
532
528

522
492
466
535
528

535
402
402
402
528

466
522
522
532
402

466
535
528
466
528

528
466
402
214
276

402
528

40547
30184
61051
82136
20403

30741
81143
20933
61049
90636

32254
32671
82139
92288
90637

92289
61074
61075
61072
90634

82137
32253
32252
51845
61073

82139
92288
90635
82138
30324

90634
82137
61072
51583
11897

61074
30324

Description

Tray assy

Front tray assy
Disc carrier

Guide section

Front loading drive

Belt

Pulley

Motor assy
Mounting bush
Friction wheel

Gear wheel
Tensicn spring
Stide block
Pin

Roller

Pin .
Bracket assy
Guide support
Guide bracket
Wheel

Block

Gear wheel
Gear wheel
Catch ring

Pressure bracket assy

Slide block
Pin

Nave

Guide support
Rise cam

Wheel

Block

Guide bracket
Printed board assy
Switch assy

Bracket assy
Rise cam



009 l Framelock

H
i
H
H

~Check "FRLOCK" on (5D10)
(start-up "FRLOCK" OV—s +5V)

oK , NOT OK
~Check "FRLOCK” on (25aSR1) —Check "M-LOCK" on (p.19-IC7251)
—d (start-up "FRLOCK" OV—s +5V) (start-up "M-LOCK" OV—s +12V)
oK NOT OK oK - NOT OK
~Check drive circuit on ~Check signal path - ~Check IC7351-4C/~4D circuitry on ~Check "MCO" on (p.15-ICT251)
(start-up "MCO" OV —» puises + 4V)

! OK NOT OK

~Check sequence circuit on —Check "CV-DOC’ on (2D11) Cv-DoC

—Check IC7152 circuitry on (CV-DOC" according to oscillogram) sv--wrmm-l[ Iz.av
64y

O NOT OK

~Check IC7251 circuitry on ~Check video signal path
(See blockdiagram audio/video path)

PRS.03771
T-04 849

CS 20 464



Laser not off

—Check "LA-STA" on (10z5)
(player stand—by "LA-STA" = +5V)
(player in function "LA-STA" = 0OV

OK NOT OK

~Check "LA" on [Z] (925)
(stand—by "LA" = QV)
(play "LA" = +i2)

~Check "LA-STA" on (32aSR1)
(stand—by "LA-STA" = +5V)
{piay "LA-STA" = V)

OK NOT OK OK NOT OK

~Check signal path — —Replace Deck

~Check drive circuit on

~Check "LA" on (31aSR1)

(stand-by "LA" = 0V)
(play "LA" = +12V)

|

OK

—Check signal path —

CS 20 465

NOT OK

—Check drive circuit on

PRS.03770
T-04 849

Not out of focus after unioading

—Check "FOC.IND" on (2A7)
(during eject " FOC.IND" from 0V—e +5V)

OK NOT OK

—~Check "FPI' on[Ab] (4A7)

(Eject: "FPI' from —12V—s +12V)

~Check "FOCIND" on (30¢SR1)
(during eject "FOC.ND" from OV—s +5V)

OK NOT OK OK NOT OK

~Check drive circuit on |SRb| —Check signal path — —Check Focus Loop switch —Check "FPI" on (824)

(Eiect "FP' from —12V—s +12V)

OK NOT OK

circuitry “on

—Check signal path —»

—Check driver stage circuitry on

(IC7820) & (TS7808-7811)

OK

—Replace Deck

NOT OK

—Replace or repair

PRS.03769
T-04 849



I016| Motor error during MAIN-1

—Check "O-RPM" on (27aSR1)
(play —» " O-RPM" = +5V)

oK NOT OK
~Cneck drive circuitry on ~Check "0-RPM" on [Db] (1D10)

(play —» " O-RPM” = +5V)

OK NOT OK

~Check signal path [Db]—» —~Check IC7152 cireuitry on

PRS.03765
T-04 849

CS 20 468



CS 20 469

017' No focus 20 steps after focus error

—Check disc for damages

~Check "LA" on (925)
(play —» "LA" = + 12V)

NOT OK

—Try another disc

~Check "LA-STA" on [Z] (1025)
(play —» LA-STA" = OV)

OK NOT OK

~Check "LA-STA" on (32aSR1)  Replace Deck
(play —s "LA-STA" = 0V)

~Check "FP on [Ab] (4A7)
(focus finding: " FPP +12V—e —12V

NOT OK

—Check signal path —

OK NOT OK
—Check Focus loop switch _Check "FPI" on ©z4)
circuitry on (play —= "FPF = — 12V)

OK

~Check signal path Eé] —»

NOT OK

—Check driver stage circuitry on
(IC7820 & T7808-7811)

OK

~Repiace Deck

NOT OK

NOT OK

~Check "LA" on (31aSR1)

(play —» "LA" = + 12V)

OK

~Check signal path g

~Replace or repair

NOT OK

—Check drive Circuitry on

PRS.03764
T-04 849

SRb



CONNECTIONS OF SEMICONDUCTORS

SMD_TOPVIEW Gl g2

SOT-143 30

VAR.1 VAR.2 VAR3

G
SMD_TOPVIEW é:]
20 rev el e B e

BQTTOM VIEW TOP_VIEW

VAR.1 VAR.2 VAR3 VAR.4 VAR.1 VAR.2 VAR3 VAR.4

TO-92 VAR.

TO-18
TO-72

T0-39

@& ©

SOT-32(TO-126}
S07-82

SOT-93
30T-186

MDA 00636
T10 716

S RS SO

SOT-143 BF992 , BC264 TO-92 VAR.4
BC327 T0O-92 VAR.2
SOT-186 BUT11F BC337 TO-92 VAR.2
SOT-23 VAR.1 BC807 BC368 TO-92 VAR.1
BC817 BC369 TO-92 VAR.1
BC847 BC375 T0-92 VAR.2
BC848 BC376 TO-92 VAR.2
BC849 BC546 TO-92 VAR.2
BC858 BC547 TO-92 VAR.2
BC859 BC548 TO-92 VAR.2
BFS19 BC549 TO-92 VAR.2
BC556 TO-92 VAR.2
SOT-23 VAR.3 BFR30 Doeas 1o vAR2
SOT-32 (TO-126) BD135 BC558 TO-92 VAR.2
BD434 BC639 TO-92 VAR A
BD435 BC640 T0-92 VAR.1
BD436 BC807 SOT-23 VAR.1
BD437 BC817 SOT-23 VAR.1
i BD438 BC847 SOT-23 VAR.1
BUX86 BC848 SOT-23 VAR.1
BC849 SOT-23 VAR A
SOT-82 BUWSS5 BC858 SOT-23 VAR.1
SOT-93 BUW12 BC859 SOT-23 VAR.1
BD135 SOT-32 (TO-126)
TO-18 gg‘\gg BD434 SOT-32 (TO-126)
, BD435 SOT-32 (TO-126)
N TO-39 BSW68 BD436 SOT-32 (TO-126)
‘ BD437 SOT-32 (TO-126)
TO-72 BSD213 BD438 SOT-32 (TO-126)
TO-82 VAR.1 BC368 BFR30 SOT-23 VAR.3
BC369 BFR54 TO-92 VAR.2
BC639 BFS19 SOT-23 VAR.1
BC640 BF256 TO-92 VAR.4
BF450 TO-92 VAR.3
TO-92 VAR.2 gggg; BF494 TO-92 VAR.3
Bo3aT BF992 SOT-143
poare BSD213 TO-72
noare BSV80 TO-18
ey BSW68 TO-39
Bos4r BUT11F SOT-186
BOoas BUW12 SOT-93
D BUWS5 SOT-82
| Bese BUX86 SOT-32 (TO-126)
( | Doy PH2369 TO-92 VAR 2
BFR54
PH2369
TO-92 VAR.3 BF450
1 BF494
TO-92 VAR.4 BC264
BF256

CS 14 593



LIST OF USED SYMBOLS

LTT -3
—4

a»

——

X

*

=25V

=63V
=10V
=16V
=25V

-~ o 00 oo
|

CS 14 594

Safety resistor
Veiligheidsweerstand
Sicherheitswiderstand
Résistance de sécurité

0.2 W' 220 k2 - 5%
(CR16) > 270 k2 - 10%

0.33W<1MO-5% .
(SFR25) >1 MQ - 10%

0.5W<1MQ-5%
(CR37) > 1 MQ - 10%

0.33 W - MR25 - 1%

0.5W<1MQO-5%
(CR52) > 1 MQ - 10%

1W< 16MQ-5%
(CR68) > 1.6 M0 - 10%

0.5W High voltage resistor

(VR37) Hoogspanningsweerstand
Hochspannungswiderstand
Résistance haute tension

Safety capacitor
Veiligheidscondensator
Sicherheitskondensator
Condensateur de sécurité

Ceramic plate capacitor
Keramische plaatcondensator
Keramischer Platten-Kondensator
Condensateur céramique plaquette

Metalized polyester flat film capacitor

Gemetalliseerde polyester condensator
Metallisierter Polyester-Flachkondensator
Condensateur plat & feuille de polyester

métallisée

Miniature electrolytic capacitor
Miniatuur electrolytische condensator
Miniatur-Elektrolytkondensator
Condensateur électrolytique miniature

g =40V r =250V
h =63V s =350V
j =100V u =400V
I =125V v = 500V
m =150 V w= 630V
q =200V x =1000 V

' y =1600 V

=

XX T X

) 4

e

P

W

&

Ve

Sawtooth pulse converter

Zaagtand-puls omzetter

Sagezahn Impulsimformer

Convertisseur d'impulsions en dents de scie

Pulse-code modulation (6-unit binary cotle)
Puls code modulatie (6 bits code)
Impuiscode-Modulation (6 Bits-code)
Moduilation code d'impulsions {(code 6 bits)

Puls-duration modulation
Pulsiengte modulatie
Impulsidnge-Moduiation-
Modulation de durée d'impulsion

Sync separator
Sync scheider
Sync-Trenner
Séparateur sync

FM detector
FM detector
FM-Detektor
Détecteur FM

Phase discriminator
Fasediscriminator
Phasenvergleich
Discriminateur de phase

Detector
Detector -
Detektor
Détecteur

Level detector
Niveau detector
Niveau-Detektor
Détecteur de niveau

Phase-changing network
Faseverschuiver
Phasenverschiebung
Circuit de déphasage

Rejection filter
Bandsperfilter
Bandsperrefilter
Filtre de suppression

Bandpass filter
Band-doorlatend fiiter
Bandpassfilter

Filtre passe-bande

Low-pass filter
Laag-doorlatend fiiter
Tiefpassfilter

Filtre passe-bas

Mixer stage
Mengtrap
Mischstufe
Etage mélangeur
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High-pass filter
Hoog-doorlatend filter
Hochpassfilter

Filtre passe-haut

HF generator
HF generator
HF-Generator
Générateur HF

Sawtooth generator
Zaagtandgenerator
Sidgezahngenerator
Générateur en dents de scie

Square wave generator
Puisgenerator
Rechteckgenerator
Générateur d'impulsions
rectangulaires

Delay element
Vertragingselement
Verzoégerungselement
Elément & retard

Limiter
Begrenzer
Begrenzer
Limiteur

Positive-going step function
Positieve flank

Ubergang von tief zu hoch
Fonction de palier en sens positif

Negative-going step function
Negatieve flank

Ubergang von hoch zu tief
Fonction de palier en sens négatif

Emitter follower
Emitter volger
Emitter folger
Emetteur suiveur

Automatically controlled amplifier
Automatisch gestuurde versterker
Automatisch gesteuerter Verstarker
Amplificateur a commande automatique

Mixer stage
Mengtrap
Mischstufe

Etage mélangeur

Amplifier
Versterker
Verstarker
Ampli

Differential amplifier
Verschilversterker
Differentialverstarker
Ampli différentiel

Ampilifier with open output
Versterker met open uitgang
Verstarker mit offenem ausgang
Ampli a sortie ouverte

ELectronic switch
Electronische schakelaar
Elektronische Schalter
Commutateur électronique

Electronic switch
Electronische schakelaar
Elektronischer Schalter
Commutateur électronique

Common control block
Gemeenschappelijk controleblok
Gemeinschaftlicher Kontrolleblock
Bloc de contrdle commun

SRG Shift register
Schuif register
Schieberegister
Registre a décalage

Q Output
Uitgang
Ausgang
Sortie

& Open collector output
Open kollektor uitgang.

d . Offenen Kollektor ausgang

Sortie collecteur ouvert

G Command input
Kommando ingang
Kommando eingang
Entrée ordres

CE Chip enable input
Chip enable ingang
Chip enable eingang
Entrée chip validation

00 Bidirectional
Tweezijdig gevoelig
\ Doppelseitig empfindlich
Bidirectionel
7 Invertor
L. inverter
Inverter
Invertisseur
A Bl x
=7 Or gate —L
Of-poort g ? ‘1’
Oder 10l
Porte ou 1111
o~ Nor gate A8
= "Nor” 0 of1
= "Nor” o 1]lo
1 0lo
Porte Non-ou 1 1lo
0 And gate 28
| En-poort o oo
Und Gatter 0 (‘) g
Porte Et : i
T Nand gate A8~
. "Nand” o of1
"Nand” ? ('] 1
Porte "Non-Et 1o
Buffer
> | Buffer
Puffer
Tampon
> inverting buffer
L Inverterende butfer
Invertierender puffer
Tampon invertisseur
—D- Buffer with open output

| ___ Buffer met open uitgang
Puffer mit offenem ausgang

Tampon a sortie ouverte

CS 14 595
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Module— and connector lay—out
Signal listing

Wiring diagram

Blockdiagram Control routes
Blockdiagram AUDIO/VIDEO signal path
Blockdiagram Servo
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Survey of modules and panels
— Circuit diagram

—PCB lay-out

Remote control

Chapter 4
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SURVEY OF MODULES AND PANELS

MOD

DESCRIPTION

N'UZ'HQ_(U)YGOW>

VIDEO PROC PANEL

RAD + TBC PANEL

HF + AUDIO PANEL
MOTORSEQ + TBC MODULE
CONTROL + DRIVE MODULE
SUPPLY MODULE
KEYBOARD

FRONT LOADER

DECK ELCTRONICS
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Exploded view drawings
List of mechanical parts
List of electrical parts
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DISC DRIVE

Service codenr

Item
301 4822
302 4822
303 4822
304 4822
306 4822
307 4822
308 4822
312 4822
318 4822
319 4822
321 4822
322 4822
323 5322
324 4822
326 4822
327 4822
329 4822
331 6822
332 4822
334 4822
336 4822
337 4822
338 4822
339 4822
341 4822
CABINET
367 4822
368 4822
368 4822
369 4822
372 4822
373 4822
IC SOCKETS
5322
5322
4822

454
444
492
410
410

492
276
464
255
402

255
466
401
267
267

267
267
267
267
276

410
267
410
267
276

444
321
321

321
459

462

255
255
255

30384
40204
51891
25447
25448

51889
10974
50639
40825
61083

40824
61621
106783
10161
60198

30631
70202
50443
60208
11301

23697
40701
22364
50881
12035

60462
10497
10472

22527
10767

71261

44122
44047
40129

Description

Ornamental plate
Front assy
Spring

Eject knob
Standby knob

Spring

Switch

Frame assy

Heat sink
Clamping spring

Heat sink
Isolating plate
Clamping spring
BNC connector
SCART connector

Cinch connector
Connector
Connector

RS232 assy
Switch

Knob
Connector
Knob
Connector
Mainsswitch

Cover assy

Mains cord

Mains cord (only for
VP406/05)

SCART cable
Textplate assy

Foot

CONNECTORS

male top
4822
4822
4822
4822
4822

4822
4822
4822

male side
4822
4822
4822
4822

267 40352
267 40353
267 40354
267 40355
267 50285

267 50406
265 40229
267 50332

265 30572
267 50694
267 50695
267 50693

MODULE CONNECTORS

male (on module A,B,C)

4822
4822

female (on module D,E,F)

4822
4822

267 50591
264 50149

265 40469
265 40472

SERVICE TOOLS

4822
4822
4822

4822
4822

4822

397 30156
397 30118
397 30119
397 30173
395 50145

310 20411

3p.

4p.
5p.

7p.
8p.
10p.
4p.
8p.

10p.
12p.

ép.
10p.

6p.
10p.

Test disc 6"
Test disc 8%
Test disc 12¢

Test software "WP400 TESIT

Torx screwdrivi

ng set

Complete repair set

Repair set is containing :

4822
4822
4822
4822
*4822
4822
4822
4822
*4822
4822

*_ New for VP406

532 60775
267 50706
267 40712
267 50705
321 22605
321 22268
321 22267
321 22269
321 22606
263 70208

Disc clamping piece

Simulation F.L.
Coupling piece

~ Coupling piece

Extender cable
Extender cable
Extender cable
Extender cable
Extender print

Extender print

_ Rest is existing in repair set

(VP41X)

8p.
6p.
12p.
6p.
6p.
10p.
12p.
10p.
64p.

4822 310 3

CS 20 44



LIST OF ELECTRICAL PARTS

INTEGRATED CIRCUITS

4822

4822

4822

4822

4822

4822

5322

5322

5322

4822

5322

4822

4822

5322

4822

5322

4822

5322

4822

4822

4822

4822

5322

4822

- 4822

5322

5322

4822

4822

4822

4822

4822

5322

4822

4822

5322

5322

4822

5322

5322

5322

5322

5322

5322

4822

| 4822
B 4822
i 5322
: 4822
5322
5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322

L CS 20 442

209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209

71276
71275

73859
73858
72422
10247
10489
10576
10357
10269
14927
10273
10866
10422
70289
85503
71285

70225
80797
71279
72639
71278
10421

71469
81349
84307
85619
71382
71361

81713
60001

71825
82899
60002
11529
82575
11316
82341

11379
11378
11268
11266
11118
11119
71583
71584
71585
11109
71277
81468
85752
81062
82146
72155
80744
71971
71319
70019
71512
11412
11569
71579
71316
72359
71754
72638
70336

CXL1004P
CXL5001

EPROM 7105+PROGRAM
EPROM 7104+PROGRAM
HA12083NT
HEF4011BP
HEF40244BP
HEF4053BP
HEF4066BP
HEF4081BP
HEF4093BP
HEF4104BP
HEF44288P
HEF4538BP
Hz9c

LM311R

LM358N (MTLA)
LM393D

LM393N

LM4921
MABB031AH-12P/04
MB88303
MC14094BCP
MC1458D
MC1458P1 (MTLA)
MC1488pP
MC1489AP
MC34002BP
MC34002D
MC78MCBCT
MDC405/2
PAOO17
PC74HC10P
PC74HC4052P
PC74HC4066P
PC74HCT74P
PC74HCTO3P
PC74HCTO4P
PC74HCT123P
PC74HCT14P
PC74HCT164P
PC74HCT32P
PC74HCT373P
PC74HCT374P
PC74HCT4052P
PC74HCT4053P
PC74HCT4538P
PC74HCT74P
PDO011
SAA1043P
SN74LS155N (MTLA)
TDA1432P
TDA2501
TDA2595/V7
TDA2730
TDA3505/V9
TDA3793T/N1
TDA4510/V4
TDA4565/V4
TL8704P
TMS27C128-204L
TY40408
UAA1031
UPD4364C-20L
UPD8041
UPD8155HC-2
UPD8255AC-5

TRANSISTORS

5322
4822
4822
4822
5322
5322
4822
4822
4822
4822
4822
4822
5322
5322
4822
4822
5322
4822
4822
4822
4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
5322
4822
4822
5322
5322

DIODES

4822
5322
4822
4822
5322
5322
5322
4822
4822
5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822

RESISTORS

130
130.
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130

130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130

MRS25 Resistors

4822
4822
4822
4822
5322
4822
4822
4822
5322

116
116
116
116
116
116
116
116
116

44476
41066
60711
41327
44647
44593
40937
41041
41087
42133
42804
60511
41982
42136
4271
42614
41983
60514
60516
40823
40824
60089
40982
40995
44744
44237
44195
41376
42131
60515
44343
41801
42353
44093
34044

30621
31928
31983
32227
31684
81178
34865
31248
34048
31937
80125
81216
33707
80114
32843
80109
32986
32697
32698
33294
80644
41594
81217

80204
52924
52438
52238
53732
53534
52471
52973
53345

BC264A
BC264B
BC264C
BC327-40
BC368
BC369
BC5488
BC637
BC638
BC817
BC817-25
BC847B
BC8488B
BC848C
BC8498B
BC849C
.BC858B
BC8598
BC859C
BD135
BD136
BD436
BD437
BD438
BF2568
BF450
BF494
BF494B
BF550
BF992
BFR30
BFR54
BFS19
BSV78
BSV80

1N4148
BAS16
BAT85
BB112
BB809
BYR29-800
BZV46-1V5
BZV46-2V0
BZX75-C2v8
BZX84-C4V7
BZX84-C5V6
BZX84B10 (THCF)
BZX84B6V2 (THCF)
HZ4A2
HZ4B2
HZ4C3
HZ58B1
HZ6A3
HzZ6C2
HZ9A2
OF965
PH2369
TLSV5100

150R

680E
5k6
12kE
20kE
24KE
43kE
100kE
169KE



Chip Resistors

4822
© 4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
5322
4822
5322
4822
5322
4822
4822
5322
5322
5322
4822
4822
5322
5322
4822
5322
4822
4822
4822
4822
4822
5322
4822
4822
5322
4822
5322
4822
4822
4822
4822
4822
4822
4822
5322
4822
5322
4822
5322
4822
5322
5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
4822
4822
4822

1
1
11
111
11
111
1M
1
1
11
111
111
11
1M
1M
111
1
111
1M1
11
111
1
111
111
111
111
111
111
111
M
111
11
11
1M1
111
111
1
1M1
111
111
111
1M1
1M
111
111
111
111
1M
11
11
111
11
m
11
111
111
111
11
11
1M1
111
111
1M1
11
11
111
111
111
111
111
111
11

90163
30483
30487
30492
30499
30508
30513
90171
90178
90339
30517
30519
90357
90361
90217
90098
90306
30528
906113
90203
90109
90154
90162
90242
90138
90091
90156
90372
90092
90096
90151
90101
90165
90248
90569
90157
90571
90111
90572
90544
90118
90249
90097
90509
90196
90238
90197
90568
90251
90542
90271
90513
90267
90514
90108
90543
90099
90274
90573
96202
90161
90302
90574
90368
90565
90575
90182
90214
90797
90409
90412
90185

OE
1E
1€5
2E2
4E7
10E
15E
20E
20E
20E
22E
27E
33E
39E
4TE
50E
50E
56E
60E
68E
70E
70E
80E
80E

90E
100E
300E
910E
1kE
1k2
1k5
1k8
2KE
2k2
2k7
3k3
3k9
4k7
5ké

6k8 .

8k2
10KE
12KE
13KE
15KE
18KE
20kE
20kE
22kE
27KE
30kE
30kE
33kE
36kE
39KE
47KE
S0KE
51kE
56KE
68KE
70kE
70kE
75kE
80KE
80KE
82KE
90KE
100KE
100KE
1M2
1M5
2M2
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VIDEO PROCESSOR PANEL A
LIST OF ELECTRICAL PARTS
Crystals }
Item Service codenr

5309 4822 242 70304
5701 4822 242 70323

Delay lines
5310 4822 320 40051
Coils

5001 4822 156 11004
5002 4822 158 10101
5301 4822 157 53134
5302 4822 157 52874
5303 4822 157 52873
5304 4822 157 52875
5305 4822 157 53134
5306 4822 156 10995
5307 4822 156 10995
5702 4822 156 10996
5703 4822 156 10996

PTC Resistors
3840 4822 116 40029
Potentiometers

3118 4822 100 10254
3213 4822 100 10598
3327 4822 100 10359
3408 4822 100 10254
3536 4822 100 10254
3539 4822 100 10254
3545 4822 100 10254
3550 4822 100 10254

Fuse Resistors

3109 4822 111 30508
3232 4822 111 30508
3334 4822 111 30508
3637 4822 111 30508

NFR25 Resistors

3857 4822 111 30492
3860 4822 111 30492
3901 4822 111 30483
3902 4822 111 30483
3903 4822 111 30483

Capacitors
Item Service codenr

2001 4822 121 43066
2002 4822 121 43066
2003 4822 121 43066
2004 4822 122 31746
2006 5322 121 50999
2007 4822 122 31775
2008 4822 122 31773
2010 4822 122 33104
2011 4822 124 40963
2012 4822 122 33104
2013 4822 124 22027
2014 4822 122 33104
2101 5322 121 50999
2102 4822 122 33064
2103 4822 124 22029
2104 4822 124 22027
2105 5322 124 21749
2106 4822 122 32891
2107 4822 122 31797
2108 4822 122 31797
2110 4822 121 51413

CS 20 444

Description

8,867238 MHz
4,433619 MHz

DL711
26.5 pH
5.3 uH
150 pH
12.5 pH
5.5 pH
66 pH
150 uH
10 uH
10 uH
15 uH
15 pH
3E7 60V
1kE
47KE
220E
1kE
1kE
1kE
1kKE
1kE
10E
10€
10E
10E
2E2
2E2
1E
1E
1E
Description
inF 1%
1nF 1%
1nF 1%
1000pF 5%
470pF 1%
680pF 5%
560pF 5%
100nF 10%
33ufF 20%
100nF 10%
4T7ufk 20%
100nF 10%
470pF 1%
330nF 20%
2,2uF 20%
47uf 20%
10uF 20%
68nF 20%
22nf 10%
22nF 10%
10nF 2%

400V
400V
400V
50v
400V
50V
50v
63V
10v
63V
25v
63V
400V
25V
63v
25V
63V
50V
63V
63V
63V

2112
2201
2202
2203
2204
2205
2208
2209
2210
2211
2212
2215

S 2216

2217
2218
2220
2301
2302
2303
2304
2305
2306
2307
2308
2310
2312
2313
2314

2317

2318
2319
2320
2321
2322
2325
2326
2327

2328

2329

2330

2331
2332
2333
2401

2402

2403
2404
2405
2409
2410
2411
2502
2503
2504
2601
2602
2603
2604
2605
2606
2607
2608
2609
2701
2702
2703
2704
2705
2706
2707
2708
271
2712
2713
2714
2715
2716
2722
2723
2801
2802
2803

4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
5322
4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
5322
4822
4822
4822
5322
4822
4822
5322
4822
4822
4822
4822
5322
4822
4822
4822
5322
4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
4822
4822
4822
5322
4822
4822
5322
4822
4822
4822

122
122
122
122
122
121
122
122
124
121
122
124
122
122
121
121
124
124
122
122
122
122
124
122
124
122
125
i22
122
122
124
122
122
122
122
121
121
122
122
122
122
122
122
124
124
124
122
122
122
124
122
122
124
122
122
122
122
124
122
122
122
124
122
122
122
124
122
122
122
122
122
122
122
125
122
122
124
122
124
121
122
122

31765
33104
31797
32442
33104
51051
31797
32927
22031
41898
32442
21711
31797
31971
51255
51288
22027
21643
31766
31965
31746
32506
21643
33064
20947
31783
50088
31916
32183
31727
10512
31797
31797
32442
32927
41719
41719
31961
31961
31844
31765
31765
33104
22029
22027
21749
32891
31797
31797
21749
33104
33325
21749
33325
33064
33104
33104
21643
31797
31797
31797
21711
31746
33325
33325
22027
31848
32444
31797
31797
31797
31767
31769
50062

31767

31848
22027
31797
10512
41757
32442
31783

100pF
100nF
22nF
10nF
100nF
4.7nF
22nF
330nF
4, Tuf
560nF
10nF
100uF
22nF
10pF
390pF
100pF
4TuF
22uF
120pF
220pF
1000pF
5,6pF
22uF
330nF
3,3uF
2700pF
27pF
5,6nF
56nF
470pF
68uF
22nF
22nF
10nF
330nF
1uF
1uF
68 pF
68 pF
330pF
100pF
100pF
100nF
2,2uF
47uF
10uF
68nF
22nF
22nF
10uF
100nF
470nF
10uF
470nF
330nF
100nF
100nF
22uF
22nF
22nF
22nF
100uF
1000pF
470nF
470nF
4T7ufF
33nF
33pF
22nF
22nF
22nF
150pF
18pF
10pF
150pF
33nF
LT7uF
22nF
68uF
470nF
10nF
2700pF

5%
10%
10%

10%

1%
10%
20%
20%
10%

20%
10%

10%

5%

20%
20%
5%
5%
5%
5%
20%
20%
20%
10%

10%
10%

5%
20%
10%
10%

20%
10%
10%
10%
10%
10%

5%

5%
10%
20%
20%
20%
20%
10%
10%
20%
10%
20%
20%
20%
20%
10%
10%
20%
10%
10%
10%
20%

5%
20%
20%
20%
10%

5%
10%
10%
10%

5%
5%

10%
20%

10%-

20%
10%

10%

50v
63V
63V
50V
63V
160V
63V
25v
63V
250V
50V
25v
63v
50V
400V
630V
25V
40V
50V
63V
50V
50V
40V
25V
16V
50V

50v
50v
63V
16V
63V
63V
50v
25v
100v
100v
50v
50v
63V
50v
50v
63V
63v
25v
63V
50V
63V
63V
63V
63V
16V.
63V
16V
25V
63V
63V
40v
63v
63V
63V
25V
50V
16V
16V
25V
63v
50V
63V
63V
63V
50v
50V

50v
63V
25V
63V
16V
63V
50V
50v



2804
2805
2807
2808
2811
2812
2813
2814
2815
2816
2901
2902
2903
2904
2905
2906
2907
2910
2911
2912

5322
5322
5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
4822
4822
4822
4822

4822

5322

124
124
124
122
122
122
124
124
124
124
124
124
124
124
122
124
122
124
124
124

21643
21643
21976
31644
32442
32927
22031
20688
22027
22027
22335
22335
22335
21643
33724
20688
33104
22335
22335
21711

22uF
22uF
10uF
2,2nF
10nF
220nF
4, Tuf
33uF
4TufF
4Tur
220uF
220uF
220uF
22uF
120n¥
33uF
100nF
220uF
220ufF
100uF

20%
20%
20%
10%

20%
20%
50%
20%
20%
20%
20%

20%

20%
20%
50%
10%
20%
20%
20%

40V
40V
25V
63V
50v

63V
16V
25V
a25v
25V
25V
25V
40V
50v
16V
63V
25v
25v
25v
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RADIAL & TBC PANEL B
/
LIST OF ELECTRICAL PARTS
Coils
Item Service codenr Description ! Item Service codenr Description
5410 4822 156 11002 7.7 pH 2405 4822 122 33104 100nF  10% 63V
5470 4822 156 10998 3.0 pH 2406 5322 124 21711 100uF  20% 25V
5471 4822 156 11001 6.0 pH 2407 4822 122 33104 100nF  10% 63V
5472 4822 156 11001 6.0 pH 2408 4822 124 22027 47uF  20% 25V
5473 4822 156 11001 6.0 pH 2410 5322 124 21643 22pF  20% 40V
5474 4822 156 11001 6.0 uH 2411 4822 122 31767 150pF 5% 50v
5475 4822 156 11001 6.0 puH 2412 4822 122 31767 150pF 5% 50v
5476 4822 156 10998 3.0 uH 2413 4822 122 32927 220nF  20%
: 2414 4822 124 22188 3.3uF 20%° 63V
. Potentiometers 2415 4822 124 22188 3.3uF 20% 63V
2416 5322 124 21749 10uF  20% 63V
3400 5322 101 14008 2K2 2417 4822 122 32442 10nF 50v
3419 4822 100 10254 1K 2418 5322 124 21749 10ufF  20% 63V
-+ 3484 4822 100 10254 1K 2419 4822 122 32442 10nF 50v
3490 5322 101 14069 22K 2420 5322 124 21749 10uF  20% 63V
{ 2421 4822 122 32139 12pF 5% 63V
PTC Resistors 2422 4822 122 31797 22nF  10% 63V
2423 4822 122 31797 22nF  10% 63V
3033 4822 116 40026 5.6E ) 2424 4822 122 31797 22nF  10% 63V
: 2425 4822 122 31797 22nF  10% 63V
i Fuse Resistors 2426 4822 122 31797 22nF  10% 63V
. 2430 4822 122 31797 22nF  10% 63V
.1 3401 4822 111 30513 15E 2431 4822 122 33104 100nF  10% 63V
i 3402 4822 111 30517 22E ) 2432 4822 122 33104 100nF  10% 63V
3404 4822 111 30517 22E 2433 4822 124 22027 47uF  20% 25V
2436 4822 124 22028 1ufF  20% 63V
NFR25 Resistors 2437 4822 122 31797 22nF  10% 63V
2438 4822 122 32142 270pF 5% 63V
;3403 4822 111 30492 2E2 . 2440 5322 124 21749 10ufF  20% 63V
¢ 3090 4822 111 30492 2E2 2441 4822 122 32442 10nF 50v
3093 4822 111 30492 2E2 2642 4822 122 32442 10nF 50v
2449 4822 122 33104 100nF  -10% 63V
Capacitors 2450 4822 122 33104 100nF  10% 63V
2451 4822 122 33104 100nF  10% 63V
2003 4822 122 31974 820pF 10% 50V 2452 4822 122 33104 100nF  10% 63V
2010 4822 121 43101 6.8nF 14 63V 2460 5322 124 21643 22uF  20% 40V
2011 4822 121 41785 270nF 16% 100V 2461 5322 124 21643 22uF  20% 40V
2012 4822 122 31644 2.2nF 10% 63V 2462 4822 124 22031 4.7uF 20% 63V
2013 4822 122 32444 33pF 5% 50v 2471 4822 122 31797 22nF  10% 63V
2014 4822 122 32927 220nF  20% 2472 4822 122 31797 22nF  10% 63V
2015 5322 122 31848 33nF  10% 63V 2473 4822 122 31772 47pF 5% 50v
2020 4822 124 22027 47ufF  20% 25V 2474 4822 122 31972 39pF 5% 50v
12021 4822 124 22027 47uF  20% 25V 2480 4822 122 31767 150pF 5% 50v
2022 5322 122 31848 33nF 10% 63V 2490 5322 124 21749 10ufF  20% 63V
2023 5322 122 31848 33nF  10% 63V 2491 4822 122 33104 100nF  10% 63V
2371 4822 121 42245 220nF 10% 63V 2492 4822 122 31746 1000pF 5% 50v
2372 4822 122 32541 27nF 10% 50V 2493 4822 122 31797 22nF  10% 63V
. 2373 4822 122 32541 27nF 10% 50V 2494 4822 122 31797 22nF  10% 63V
4 2401 5322 124 21711 100uF  20% 25V :
2402 4822 122 33104 100nF 10% 63V
- 2403 5322 124 21711 100uF  20% 25V
2404 4822 122 33104 100nF 10% 63V
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HF & AUDIO PANEL C

LIST OF ELECTRICAL PARTS

Delay line

Item

5401

Service codenr

4822 320 40081

Filters

5106
5107

Coils

5100
5101

5102
5103
5104
5105
5201

5202
5203
5204
5205
5206
5207
5208
5402
5403
5404
5405
5406
5407
5601

4822 242
4822 242

4822 157
4822 157
4822 157
4822 157
4822 157
4822 156
4822 156
4822 156
4822 156
4822 156
4822 156
4822 156
4822 157
4822 157
4822 156
4822 156
4822 156
4822 156
4822 157
4822 156
4822 158

Potentiometers

3106
3114
3123
3128
3243
3450
3465

5322 101
5322 101
5322 101
5322 101
4822 100
5322 101
4822 100

Fuse Resistors

3153
3164
3241

4822 111
4822 111
4822 111

NFR25 Resistors

71658
71659

53135
53136
53137
53516
53516
10524
10994
21147
11011
10994
10999
21026
52871
52871
21026
11003
11007
11007
53133
10997
10101

14069
14069
14069
14069
10254
14008
10254

30526
30526
30517

30542
30537
30537
30492

Service codenr

3235 4822 111
3411 4822 111
3435 4822 111
3606 4822 111
Capacitors

Item

2101 4822 122
2102 4822 122
2103 4822 122
2104 4822 122
2105 4822 122
2106 4822 122
2107 5322 124
2108 5322 124
2110 . 4822 122
2111 4822 124
2112 4822 122
2113 4822 122
2114 4822 124
2116 4822 122
2117 4822 122
2118 - 4822 122
2119 4822 124
2120 4822 122

31797
31797
32442
32442
31797
31797
21711
21711
33104
22027
33104
33104
22027
31771
32442
31727
22335
31965

Description

470 ns
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SLC3251
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100.0 uH
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22kE
22kE
22kE
22kE
1kE
2k2
1kE

47E
4TE
22E

180E
120k
120E

2E2

Description

22nf
22nF
10nF
10nF
22nF
22nF
100uF
100uF
100nF
4TuF
100nF
100nF
LTuF
390pF
10nF
470pF
220uF
220pF

10%
10%

10%
10%
20%
20%
10%
20%
10%
10%
20%
5%
5%

20%
5%

63V
63v
50v
50v
63v
63V
25v
25V
63v
25V
63V
63V
25V
50v
50V
63V
25V
63V

2121
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2201
2202
2203
2204
2205
2207
2208
2209
2210
2211
2212
2213
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2242
2243
2244
2401

4822
4822
4822
5322
4822
5322
4822
5322
4822

4822

4822
4822
4822
4822
5322
5322
4822
5322
4822
4822
4822
4822
4822
5322
5322
5322
5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4C22
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822

122
122
122
122
122
124
122
122
122
122
122
124
122
124
122

124

122
122
122
122
122
122
122
122
122
124
124
122
122
122
122
124
124
124
124
124
122
122
122
122
122
124
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
124
122
122
122
124
122
122
122
122
122
122
122
122
122
122
122
122
122
124
122
122
122

31969
31767
31775
31843
31916
21749
31784
31843
31774
32442
32142
22335
31965
22031
31843
21749

31784

31843
31916
31969
31965
31767
31775
32838
32838
21749
21749
31971
31969
31971
31969
22029
22029
22335
22027
22027
33104
33104
33104
33104
31797
22027
31797
31961
31727
32442
31797
31774
32506
31797
32442
31797
31765
31965
32142
31797
31965
31772
31727
31797
22027
32442
31774
31774
22027
31797
31644
31797
31797
31769
31769
31797
32444
32505
31774
32504
31774
32139
22187
32444
31797
32082

3.3nF
150pF
680pF
270pF
5.6nF
10uF
4.7nF
270pF
56pF
10nF
270pF
220uF
220pF
4. Tuf
270pF
10uF
4. 7nF
270pF
5.6nF
3.3nF
220pF
150pF
680pF
82nF
82nF
104F
10uF
10pF
3.3nF
10pF
3.3nF
2.2uF
2.2uF
220uF
4TuF
4T7uf
100nF
100nF
100nF
100nF
22nF
4T7uF
22nF
68pF
470pF
10nF
22nF
56pF
5.6pF
22nF
10nF
22nF
100pF
220pF
270pF
22nF
20pF
47pF
270pF
22nF
4Tuf
10nF
56pF
56pF
LTuF
22nF
2.2nF
22nF
22nF
18pF
18pF
22nf
33pfF
2.7pF
56pF
15pF
56pF
12pF
15uF
33pF
22nF
4 . TpF

10%.

5%
5%
5%
10%
20%
10%
5%
5%

5%
20%

5%
20%

5%
20%
10%

5%
10%
10%

5%

5%

5%
10%
10%
20%
20%
10%
10%
10%
10%
20%
20%
20%
20%
20%
10%
10%
10%
10%
10%
20%
10%
10%

5%

10%
5%
5%

10%

10%
5%
5%
5%

10%
5%
5%
5%

10%

20%

5%
5%
20%
10%
10%
10%
10%
5%
5%
10%
5%
5%
5%
5%
5%
5%
20%
5%
10%
5%

50v
50v
50v
63V
50v
63v
50V
63v
50v
50v
63V
25V
63v
63V
63V
63V
50v
63V
50v
50v
63V
50v
50v
50V
50v
63v
63V
50v
50v
50v
50v
63V
63V
25V
25v
25V
63V
63V
63v
63V
63V
25V
63V
50v
63V
50V
63v
50v
50v
63V
50v
63v
50v
63V
63V
63V
63V
50V
63V
63V
25v
50v
50v
50V
25v
63v
63V
63V
63V
50v
50v
63V
50v
50v
50v
50v
50v
63V
63V
50v
63y
50v
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2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2413
2414
2415
2416
2617
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2439
2440
2601
2602
2607
2608

4822
4822
5322

‘5322

4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822

CS 20 448

124
122
124
124
122
122
122
122
122
122
122
122
124
124
122
122
122
121
122
122
122
124
124
122
122
122
122
122
124
122
122
122
122
122
122
122
122
122
121
124
124

22027

31797

21749
21749
33104
31797

31797

31727
31765
31797
31746
31797
22027
22029
31765
31765
31797
41719
32442
32442
31797
22031
22028
31797
33104
31765
31765
31797
22027
33668
31797
32482
31797
31797
31797
31797
31961
31775
51154
22027
22027

47uF
22nF
10uF
10uF
100nF
22nF
22nF
470pF
100pF
22nF
1000pF
22nF
4TuF
2.2uF
100pF
100pF
22nf
1uf
10nF
10nF
22nF
4. Tuf
1uF
22nF
100nF
100pF
100pF
22nF
47uF
270nF
22nF
22pF
22nF
22nF
22nF
22nF
68pF
680pF
3.9nF
4T7uF
4TuF

20%
10%
20%
20%
10%
10%
10%

5%

5%
10%

10%
20%
20%

5%

5%
10%
10%

10%
20%
20%
10%
10%

5%

5%
10%
20%
20%
10%

5%
10%
10%
10%
10%
10%

1%
20%
20%

25v
63V
63v
63V
63V
63V
63V
63V
50V
63V
50V
63V
25v
63V
50V
50V
63V

100V
50V
50V
63V
63v
63V
63V
63V
50V
50V
63V
25V
25V
63V
63v
63V
63V
63V
63V
50V
50V

160V
25V
25V




MOTORSEQUENCE & TBC PANEL D

LIST OF‘ELECTRICAL PARTS

Crystals

Item Service codenr Description
5201 4822 242 70361 4,5 MHz
Coils

- 5320 4822 156 11003 12.0 pH

Fuse Resistors

3076 4822 111 30528 56E
3077 4822 111 30528 56E
3086 4822 111 30528 56E
3087 4822 111 30528 56E
3096 4822 111 30528 56E
3097 4822 111 30528 56E
3108 4822 111 30499 LE7
3109 4822 111 30499 4E7
3110 4822 111 30499 4E7
3201 4822 111 30492 2E2
3202 4822 111 30513 15E
3204 4822 111 30513 15E
3205 4822 111 30492 2E2
3215 4822 111 30517 22E
Capacitors

2005 4822 122 33104 100nF  10%

2006 4822 122 31746 1000pF 5%
2007 4822 122 31746 1000pF 5%
2008 4822 122 31746 1000pF 5%

2009 4822 124 22027 47uF  20%
2020 5322 122 31848 33nF  10%
2030 4822 121 50591 1nF 1%
2031 4822 122 33104 100nF  10%
2032 4822 124 22027 47uF  20%
2033 4822 122 32139 12pF 5%
2053 4822 124 21315 6,8ufF 20%
2054 4822 124 22027 47uF  20%
2070 4822 122 31969 3,3nF 10%
2071 4822 122 31969 3,3nF 10%
2080 4822 122 31969 3,3nF 10%
2081 4822 122 31969 3,3nF 10%
2090 4822 122 31969 3,3nF 10%
2091 4822 122 31969 3,3nF 10%
2092 5322 122 31848 33nF  10%

2101 4822 122 33104 100nF  10%
2103 4822 122 33104 100nF  10%

2105 4822 122 33104 100nF  10%
2110 4822 124 22027 47uF  20%
2112 4822 124 41686 47uF  20%
2113 4822 124 22027 47uF  20%
2114 4822 124 22027 47ufF  20%
2116 4822 122 33104 100nF  10%
2118 5322 122 31848 33nF  10%
2119 5322 122 31848 33nF  10%
2122 5322 122 31848 33nF  10%
2123 5322 122 31848 33nF  10%

63v
50v
50V
50v
25v
63v
630V
63V
25V
63v
16V
25v
50v

50v -

50v
50v
50v
50v
63V
63v
63V
63V
25v
63V
25v
25v
63v
63V
63v
63v
63v

2200
2201
2202
2204
2208
2210
2211
2212
2213
2214
2215
2216
2219
2222
2223
2228
2241
2242
2300
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2317
2320
2330
2331
2332
2333
2334
2340
2341
2342
2350
2351
2352
2353
2354
2356
2357
2360
2380
2381
2382

2383

2384
2385
2386
2388
2392
2395
2397

4822
4822
4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
4822
4822
4822
5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822

124
124
124
122
124
124
122
122
122
122
125
122
122
122
121
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
121
124
122
122
122
124
122
122
122
122
122
122
122
122
122
122
122

22027 47uF
22027 47uF
22027 47uF
33147 22nF
22027 47uF
22027 47uF
31848 33nF
33668 270nF
31727 - 470pF
31765 100pF
50062 10pF
32148 5, 6pF
33142 6, 8pF
33104 100nF
51111 2,4nF
31783 2700pF
31727 470pF
31765 100pF
33668 270nF
31848 33nF
31727 470pF
31765 100pF
33668 270nF
32517 15pF
31774 S6pF
31774 S6pF
31784 &4, 7nF
31797 22nf
31765 100pF
31767 150pF
31783  2700pF
31797 22nF
31783 2700pF
31797 22nF
31746  1000pF
32482 22pF
31775 680pF
31844 330pF
31972 39pF
31772 47pF
32542 47nF
31746  1000pF
32142 270pF
51051 4.7nF
22027 AN
32891 68nF
31971 10pF
31765 100pF
22027 47uF
33147 22nF
33147 22nF
33147 22nF
33147 22nF
33147 22nF
33147 22nF
33147 22nF
33668 270nF
32142 270pF
33147 22nF
31797 22nF

20%. 25V
20%  25v
20% 25V
20%
20%  25v
20% 25V
10% 63V
20%  25v
5% 63V
54 50v
5% 100V
2% 100V
10% 63V
2% 250V
10% - 50v
5% 63V
5% 50V
20% 25V
10% 63V
54 63V
5% 50v
20%  25v
240 100V
5% 50V
5% 50V
10% 50V
10% 63V
5% 50V
5% 50v
10% 50V
10% 63V
10% 50V
10% 63V
5% 50V
5% 63V
5% 50V
10% 63V
5% 50v
5% 50v
10% 50V
5% 50V
54 63V
1% 160V
20%  25v
20%  50v
10% 50V
5% 50v
20% 25V
20%
20%
20%
20%
20%
20%
20%
20% 25V
5% 63V
20%
10% 63V
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CONTROL & DRIVE PANEL SR
LIST OF ELECTRICAL PARTS
Eprom (programmed)

Item Service codenr

7104 4822 209 73858
7105 4822 209 73859

Crystals

5101 4822 242 71845
5102 4822 242 70917
5103 4822 242 70668

Coils

5001 4822 158 10101
5002 4822 158 10101
5003 4822 158 10101
5004 - 4822 157 53905

Resistor networks

3101 5322 111 90431
3102 5322 111 90431
3103 5322 111 90431
3104 5322 111 90431
3105 5322 111 90797

NFR25 Resistors
3014 4822 111 30487
Capacitors

2001 4822 122 33147
2002 4822 122 33147
2003 4822 122 33147
2004 4822 122 33147
2005 4822 122 33147
2006 4822 122 33147
2007 4822 122 33147
2008 4822 122 33147
2009 4822 122 33147
2010 4822 122 33147
2011 4822 122 33147
2012 4822 122 33147
2013 4822 122 33147
2014 4822 122 33147
2015 4822 122 33147
2016 4822 122 33147
2017 4822 122 33147
2018 4822 122 33147
2019 4822 122 33147
2020 4822 122 33147
2021 4822 122 33147
2022 4822 122 33147

CsS 20 450

Description

EPROM 7104+PROGRAM
EPROM 7105+PROGRAM

120,0  MHz
11,059 MHz
4,0 MHz
5.3
5.3
5.3
120.0

4610X-101-103
4610X-101-103
4610X-101-103
4610X-101-103
4610X-101-104

1E5

22nF
22nF
22nF
22nF
22nF
22nF
22nF
22nF
22nF
22nF
22nF
22nF

22nF

22nF
22nfF
22nF
22nF
22nF
22nF
22nF
22nF
22nF

20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%

Item

2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2044
2045
2046
2047
2048
2049
2050
2051
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064

Service codenr

4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
4822
5322
4822
5322
4822
4822
4822

122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
124
124
124
124
124
124
124
124
124
124

33147
33147
33147
33147
33147
33147
33147
33147
33147
33147
33147
33147
33147
33147
33147
32482
31972
31644
31644
31644
32444
32444
32444
32444
32482
32482
31727
31727
32504
22027
22027
22027
22027
21643
22031
21643
22027
22027
22029

Description
22nF  20%
22nF  20%
22nF  20%
22nF  20%
22nF  20%
22nF  20%
22nF  20%
22nF  20%
22nF  20%
22nF  20%
22nF  20%
22nF  20%
22nF  20%
22nF  20%
22nF  20%
22pF 5%
39pF 5%

2,2nF 10%

2,2nF 10%

2,2nF 10%
33pF 5%
33pF 5%
33pF 5%
33pF 5%
22pF 5%
22pF 5%
470pF 5%
470pF 5%
15pF 5%
47uF  20%
47uF  20%
4TuF  20%
47uF  20%
22uF  20%

4,7uF 20%
22uF  20%
47uF  20%
47uF  20%

2,2uF 20%

63V
50v
63v
63V
63v
50v
50v
50v
50v
63v
63v
63v
63v
50v
a25v
25V
25V
25V
40v
63V
40V
25V
25v
63V



POWER SUPPLY PANCL F

LIST OF ELECTRICAL PARTS

Fuses PR37 Resistors
Item Service codenr Description R 114 4822 116 51098 100 E
R 131 4822 116 51848 15kE
F 401 4822 253 10048 3.15 A R 132 4822 116 51848 15kE
F 601 4822 253 10052 T A R 133 4822 11651848 15kE
F1001 4822 253 10052 1A R 134 4822 116 51848 15kE
F1101 4822 253 10052 1A R 136 4822 116 51098 100 E
F1102 4822 253 10052 1A R1001 4822 116 51167 33 E
Optocoupler NTC Resistors
K501 4822 130 10025 CNX82A R1103 4822 116 30333 10 E
Transformer Capacitors
7901 4822 146 30748 Power Trafo C 101 5322 121 42386 100nF  10% 63V
C 102 4822 121 51431 2,2uF 20% 35V
Coils C 103 4822 121 51432 68uF  20% 6,3V
C 104 4822 121 41857 10nF 10% 100v
L 201 4822 152 20685 15 pH C 106 4822 121 51184 680pF  10% 1600V
L 301 5322 157 52513 10 pH C 107 5322 121 41796 2,2nF 10% 1000V
L 401 5322 157 52513 10 pH C 201 4822 124 41329 2200uF  20% 35V
L1001 4822 152 20685 15 pH C 202 4822 124 41329 2200uF  20% 35V
€ 203 5322 121 42386 100nF 10% 63V
Potentiometers C 301 4822 124 41329 2200pxF  20%  35v
C 302 4822 124 41329 2200ufF  20% 35V
R119 4822 101 10793 S5kE C 303 5322 121 42386 100nF  10% 63V
R508 4822 101 10792 1kE C 304 4822 124 41329 2200uF  20%  35v
R605 4822 101 10792 1kE C 401 4822 124 41458 4700pF  20% 16V
R805 4822 101 10792 1kE C 402 4822 124 41458 4700uF  20% 16V
C 403 5322 121 42386 100nF  10% 63V
Wirewound Resistors C 404 4822 124 41458 4700pF  20% 16V
' € 501 4822 121 43078 22nF 10% 100V
R122 4822 2112 41098 470 E C 502 4822 121 43079 4,7nF 10% 100V
R124 4822 2112 41098 470 E C 601 4822 121 43079 4,7nF 10% 100V
C 602 5322 121 42386 100nF  10% 63V
NFR25 Resistors C 604 4822 121 43078 22nF 10% 100V
C 607 4822 124 41393 220uF  20% 25V
R104 4822 111 30508 10 E C 701 5322 121 42386 100nF  10% 63V
R106 4822 111 30531 68 E C 801 4822 121 41857 10nF  10% 100V
R107 4822 111 30553 470 E C 802 4822 124 41393 220pF  20% 25V
R108 4822 111 30544 220 E C 803 5322 121 42386 100nF  10% 63V
R111 4822 111 30499 4LE7 C 804 4822 121 43079 4,7nF 10% 100V
R112 4822 111 30499 4ET7 C 806 5322 121 41796 2,2nF 10% 1000V
R116 4822 111 30499 4E7 C 901 4822 122 31938 4,7nF 20% 400V
R117 4822 111 30499 4E7 C1001 4822 124 41458 4700uF  20% 16V
R123 4822 111 30561 1kE €1002 4822 124 41393 220puF  20% 25V
R126 4822 111 30499 4E7 €C1003 5322 121 42386 100nF  10% 63V
R504 4822 111 30531 68 E €1101 5322 121 41731 600nF  20% 250V
R702 4822 111 30531 68 E C1104 4822 122 32576 2,2nF 20% 400V
€1105 4822 122 32576 2,2nF 20% 400V
VR37 Resistors C1106 4822 124 41455 220uF  20% 200V
C1107 4822 124 41455 220pF  20% 200V
R1104 5322 116 60459 220kE €C1108 5322 121 42461 100nF  20% 250V
KEYBOARD MODULE N FRONT LOADER PANEL P
LIST OF ELECTRICAL PARTS LIST OF ELECTRICAL PARTS
Switch NFR Resistors
4822 276 10974 Switch 3010 4822 111 30483 1E
Diodes Capacitors
4822 130 81217 LED Bi-colour 2001 4822 124 22027 47uF  20% 25V
63V

2002 4822 124 22031 4.7uF 20%
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Repair method

" Chapter 6
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Repair Method
1. Introduction

The object of this repair method is to facilitate faultfinding
in a defective set for the service technician. The method is
set up in such a way that the fault diagnosis in a set under
repair is made via a test procedure. In this test procedure
several operations should be carried out sequentially and
decisions should be made on various points. Via a yes/no
decision, the technician is led to a defective module or part
of it. A central role in the repair method is played by the
Diagnostic Software, which has been impiemented in the
Drive Processor.

2. Diagnostic Software

in the control of the various functions in the set, an impor-
tant role is played by the Drive Processor. For this reason
the diagnostic software forms an integral part of the drive
software of this module.

a. Set-up

The diagnostic software has been integrated in the
drive software in such a way that many of the tasks of
the drive are checked for proper performance. If a fault
is detected in the execution of a task, an error cade is
shown on the screen as video overlay.

The error code meets the following priority rule:

1 — 30 fatal fault
31 — 59 major fault
60 — 80 behaviour fault
81 — 99 minor fault
100 —- 254 for development
255 initial value (Display — ~ —)

The lower the error code, the more serious the fauit.
b. Switching on the Diagnostic Software
A fault can be detected in two different modes:

1. Check mode

The error code is shown on the screen during manual-
or computercontrolled use. )

You can enabie this check mode by switching on the
mains switch while keeping the STAND-BY key on the
front panel depressed. Do not release the STAND-BY
key until 3 horizontal stripes are visible in the
right—hand bottom corner of the picture screen.

2. Self-test mode

Now the drive is controlled in a programme loop while
the normal operating functions are inoperative.

You can enable the self-test mode by pressing the
mains switch while keeping both the EJECT and the
STAND-BY key depressed. Do not release the two
keys until the word DIAGNOSTICS appears on the
screen.

Now the screen not only shows the error code, but also
the position of the loop counter and the text DIAGNOS-
TICS.

The occurrence of minor faults (error code > 60) does
not influence the execution of the programme loops; on
the other hand, faults having an error code < 60 will
interrupt the programme loop and switch the drive into
position STAND-BY while keeping the last LDU-slide
position.

Both modes are reset again after the mains switch is
switched off.

It is advisable to switch off the set only when it is in
STAND-BY mode.
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¢. Reproducing the error codes on the screen

The error code is shown as video overlay on the screen
as foliows:

1. Check mode

4 A

/ CODES NOT RELEVANT
1
(0[2[8] |1

1 — ERROR CODE
[o]9]6]

BN W
Eagoryes]

CHECK MODE

The error code is shown in the right—hand bottom cor-
ner of the screen.
This is the last detected fauit.

2. Self-test mode

DRIVE MODE PICTURE NUMBER

|
DIAGNOSTIC MODE:- i
\ IPLAY FWD PNR5542] , SELF-TEST MODE

STAND BY ™~ ¢ | (DIAGNOSTICS | NUMBER OF COMPLETED

TESTLOOPS
START UP LOOP COUNTER 001 T
NR OF FAULTS 000 NUMBER OF REGISTERED

NORMAL OPERATION MAJOR FAULT 081 FAULTS

UNLOAD ACTUAL FAULT 096 A\ ERROR CODE: MOST SERIOUS
| B FAULT SO FAR
ERROR DETECTED N ERROR CODE: LAST

(ERROR CODE < 60) DETECTED FAULT

SELF-TEST MODE

MDA.00615
T27/716

By displaying the text DIAGNOSTICS, the screen indi-
cates that the set is in self~-test mode. it also shows the
drive mode and the diagnostic mode. In the middie of
the screen the position of the loop counter and the
number of registered faults are given.

The error codes are divided into major and actual
faults.

The code for a major fault shown on the screen will only
be overwritten if the new code has priority (that is, a
‘lower error code).
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d. Programme loop in the self-test mode

The following flow—chart shows what operations are
carried out by the diagnostic software on behalf of the
! programme loop.

PRESS MAINS
+EJECT+ST.BY

[ stanp BY |

| LoaD 12Disc |

| stART up ]

[PLAY FwD 5sEC |

| MOVE SLIDE 2SEC |

~INCREASE
LOOP COUNTER

[ PLAY FWD 17SEC |

| SEARCH UNTIL
LEAD OUT

SN U S

[ UNLOAD }

[ stanD BY |

| ERROR <60 |

PROGRAMME LOOP [ sTAanD BY |
'SELF-TEST MODE

MDA.01150
T33/752
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e. Meaning of the error codes

The survey below gives the meaning of the error codes
shown on the picture screen. A detailed description of
these error codes and a possible fault cause is assimi-
lated in the subsequeént repair' method.

For the player and thus for the control system, two essen-
tial modes can be distinguished.

— The player is playing (MAIN 1)

— The player is not playing (MAIN 0)

In the first mode, the player has been started and is exe-
cuting all kinds of commands such as play forward, jump
pause, etc. The second mode applies during LOAD, UN-
LOAD, EJECT and STANDBY (motor and laser off).

An additional situation in which the player may function is
the diagnostic mode, also called MAIN 2.

In table 1 the error codes lower than 60 are described. If
the corresponding fauits occur, the player will adopt the
standby mode. These error codes have been elaborated
into faultfinding trees, see 3b, block 2.

Error code | Description of error

error code | description of error
tray is impeded in getting in or out

2 no disc reflection

3 SP! not found

4 time-out tilt

5 laser not on

6 not out focus

7 not in focus after 5x (no rotation of disc)

8 motor speed error

9 framelock

10 motor slows down

11 laser not off

12 not out of focus after unioading

13 not switched into 'standby off’ (time-out 2 sec.)

14 active 0-RPM without a LV disc at start up

15 laser out during MAIN 1

16 motor error during MAIN 1

17 no focus 20 steps after focus error

20 drive board inside LV player during hardware
test

25 no REFV pulse at system start-up

26 REFV period = 64 msec

27 REFV pulse is not in conformity with NTSC/
PAL standard

28 -

29 out of valid active video area, action: unload

30 no reference pulse

43 radial offset outside of window set to upper limit

44 radial offset outside of window set to lower limit

52 no 2ppr pulse

53 no lead-in code at start-up of player (diagnos-
tics) '

54 no active video area detected (diagnostics)

56 time-out (100 s) scan forward (diagnostics)

58 play forward error (diagnostics)

Table 1
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In table 2 the remaining error codes are described so that
it may be an aid for complaints that do not have a clear
fault cause.

B SO

CS 13 648

Error code

Description of error

Error code
60
61
62

110
111

112
113

117
119

120
121

124

126
127
133
137
141
142
148
151
159

170
171

Description of error

out of focus during 'main 1’

out of focus at start-up (disc rotates)
detection of radial mirror movements fails dur-
ing instant jump

goto time-out

no valid command

lead-in/lead-out

no valid 24-bit code

instant jump error in one of the previous jump(s)
time-out during track crossing instant jump

error 62 during ’scan’; corr. of slide with 1 fs.
radial mirror sensivity = 900 u/V

radial mirror sensivity = 200 p/V

a/d converted mirror pos. min. (out of field of .
view)

a/d converted mirror pos. max. (out of field of
view)

SPI detected during master mode & slid moves
inward.

The slide is stopped by 'timer0’

SPi protection is activated

apply for update of comm. pattern over zero
steps

no 24 bits

no 8 or F keys

no valid 8 key codes
no valid chapter code
lead-in code

lead-out code

time code

BCD error in picture no. X2X3

BCD error in picture no. X4X5

out of lock during main1 (only detec. for CA
discs)

no datic interrupt (no 24-bit code?)

time-out during start-up 'diagnostics’
master mode: actual slide speed = limited
speed

timer 1 overflow / sw error

instant jump of = 51 tracks (limited to 51)
instant jump of 0 tracks

selection of 'slave mode’ at high speed master
mode

hwtest activated after detection of low level pin
p3.5

hardware test is active

command sequence in undefined mode (diag-
nostics)

synchronization error timing single track cross-
ing

instant jump at high speed master mode (not
executed)

instant jump during master mode (not execut-
ed)

error during 'step procedure’

re-initialisation of delay counter stand-by
overflow of 2 byte step converter radial move-
ment :

underflow of 2 byte step counter radial move-
ment

instant jump & master mode active

re-init. delay counter stand-by

fault in (rough) backward timing, i.e. overflow
of slice register

precontrol instant jump = 1step

precontrol error instant jump

Table 2



3. Test software

For the finding of faults or fault causes in the communica-
tion between computer and disc drive via RS232, a test
programme has been developed which is used as a fault-
finding tool. This test programme is available on floppy
disk and can be ordered under service code no. 4822 397
30173. Service always supplies the latest release.

Programme contents test software

1. Manual control
The LV disc drive can be controlled manually by sending
F-codes. The player will give acknowledge, if present.

2. Automatic testing (For 12" standard CAV discs only)
an interactive test program wiil be started by selecting "2”.
The player will be tested on:

- step forward/reverse

- play forward/reverse

— slow forward/reverse

~ fast forwardfreverse

— audio/video on/foff

~ instant jump

- internalfexternal audio/video (if applicable)

— chapter search (if present)

This program can be stopped by pressing <ctrl> +
<break>. '

At the end of the program a summary is given whether the
test has passed or failed.
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4. Faultfinding
a. Meaning of the symbols used -

The symbols used in the test procedure and in the fault-
finding tree have the following meaning:

— action/operation to be carried out

N
— decision
Y
—‘ T - Check module T or the circuits on this module
: »@ ~ Go on to block 1 in the faultfinding tree
; nn : — Error code on the picture screen (no error = —
-=)
|
SWITCH ON — Switch on the drive by pressing STANDBY +
SELP-TEST _MODE EJECT and MAINS togeth
(DIAGNOSTICS) an ogetner.
T Release buttons when display DIAGNOSTICS
is visible
"FOC-EN” (328R1) — For a possible fast faultfinding
procedure, the signal mentioned
; (e.g. "FOC-EN") can be meas-
ured at the plug indicated, e.g.
plug no. 325R1.
Note: The voltages and signals
; must be measured relative to
greund unless stated otherwise.
H
Start test software — Start the test programme ac-

cording to the directions for use
T of the test software.

Connect a P3100
via R$232 -~ Connect a P3100 family or an

T IBM-compatible personal com-
puter via the RS232C connec-
tor.
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CHAPTER 2 VP406 overview

Introduction

The VP406 is a standard LaserVision disc drive from the
VP400 range, with all the versatile LaserVision facilities,
such as picture or chapter search, moving pictures, still
frames, forward, reverse and variable speed. These
facilities can be programmed through a separate computer
for interactive applications.

Characteristic of this disc drive:

- Front loading

- Solid—state laser

— Computer control via RS232C interface.

— RGB output for full-bandwidth moving or still pictures.
- Average random access time < 1 sec.

— Instant jump of up to 50 frames in either direction.
~ Electronic timebase correction.

— Wired or SCART RC-5 remote control.

- Programmable with the remote control handset.

- Auto replay via replay switch.

Audio / Video signal path

The audio and video information on the video disc has
been fixed in the form of pits.The information can be read
by means of a laser beam having a wavelength of 780nm.
The laser light modulated by the disc falls on the
photodiode present and is thus converted into an electrical
signal. This signal is a highfrequency signal which is
amplified on module Z, see the block diagram of the
audio/video signal path. The output signal of this module,
HF-OUT 1, goes to panel C where it is in the first instance
split into an h.f. audio and an h.f. video signal. The h.f.
audio signal goes as HF-AUD to panel B on behalf of
timebase correction. The h.f. video signal is also
demodulated on panel C and gets amplification correction
by means of the MTF signal. The demodulated composite
video signal, CV-DEM, wil be drop—out corrected.

Drop-out correction is realized by filling it in on a video
line which contains a drop-—out, together with the video
contents of the preceding video line. To achieve this the
video signal is delayed one line time (64us) and, if a
drop-out is detected, filled in in the passing video signal.
This is possible because a switch, operated by the drop-
out detector, can select the "direct” video or the delayed
video. On this panel the MTF signal is created too. This is
done by measuring the amplitude of the colour burst signal
in the video signal and realizing a dc voltage dependent on
this value (the MTF signal). The output signal of this panel
is fed to panel B to obtain timebase correction just like the
h.f. audio signal.

On panel B the h.f. signal (HF-AUD) and the compositie
video signal (CV-DOC) are both led through a CCD
memory IC and as a result the signals get a delay which
depends on the clock frequency offered. The clock
frequency is determined by the VCO present which is
controlled by the TANG-ER signal (tangential or timebase
error signal). The correction which takes place by the
TANG-ER signal is the coarse correction. Next the video
signal is led through a variable LC delay line with a delay
that depends on the BURST-ER signal. This BURST-ER
signal is the result of a phase comparison of the disc video
signal (CV-TBM) with a reference signal derived from the
TBC reference circuitry on panel D. The timebase
correction by means of the BURST-ER signal is a fine
adjustment. The timebase corrected h.f. .audio signal
(HFATBC) and composite video signal (CV-TBC) are
processed further on panels C and A resp.

7

On panel C the HFATBC is split into two paths on behalf
of demodulation of the two audio channels. In this circuit
drop—out detection takes place too where, in the case of
a drop-out, the I.f. audio signal is kept at the last level just
before the dropout (track and hold principle).

The audio signals can also be switched off by means of
switching signals AUD1ON and AUD20ON. The two audio
signals are available on 2 CINCH connectors at the rear of
the disc drive and also on the Euroconnector.

vThe composite video signal CV-TBC goes from panel Bto

panel A where it is further processed into encoded CVBS
and RGB.

First of all the video signal is split in a luminance and a
chrominance signal. The chrominance signal is decoded
into the colour difference signals R—Y and B-Y and next
these signals get colour improvement in the colour
transient improver (CTI). The luminance signal is also fed
through the CTI in order to obtain the same delay as the
colour difference signals. In the U/V processor the colour
difference signals can be switched off during a mute by
means of the CV/CS signal. On behalf of a possible index
signal insert the colour difference signals will be switched
off during the index background information and be put at
a reference level during the index characters.

Colour difference signals (R-Y)ENC and (B-Y)ENC are
converted into an encoded chrominance signal in the PAL
encoder. Colour difference signals (R-Y)RGB and
(B-Y)RGB proceed to the RGB matrix circuit to be
converted into the R, G and B signals together with
luminance signal Y (RGB). These R,G and B signals are, at
full bandwidth, available on the SCART connector at pins
15,11 and 7.

The luminance signal which is available as output signal of
the CTI can also be switched off by means of the CV/CS
signal, and after that the sync pulses are removed from
the video signal by a clamping process. If the user wants
to retrieve an index signal, insert of background (with
VOBN) and characters (with VOW) will take place. Also,
at all times, the luminance signal will be filled up with the
possible TXT data from the video disc. This TXT signal
(INSERT) comes from the TXT bypass circuit, which has
the CV-TBC signal as input signal. This signal too will be

fed through a CT! just to obtain the same delay as the.

other video signal path. After a frequency correction and
the removal of the sync pulses this video signal is present
as INSERT signal for TXT data. The complete luminance
signal is as Y(ENC) combined with the encoded
chrominance signal. This signal is completed with defined
composite sync pulses and is then as standard CVBS
suited as output signal. The signal is present on a BNC
connector as well as on the SCART connector (pin 19).

The servo block diagram

The servo block diagram is a survey of all circuits which
are necessary for a correct functioning of the optical deck.
The circuits are:

— The deck electronics Z

— Focus drive Ab

— Radial drive B

- Drive processor SR

— Slide motor drive Cb

-~ Motor + Sequence module Db

— Sequence circuit Da

BLOCKDIAGRAM AUDIO/VIDEO SIGNALPATH \

AUDIO PROCESSING
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1
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b. TEST PROCEDURE

SWITCH ON THE
DRIVE WITH THE
MAINSSWITCH

STAND BY

INDICATION
LIGHTS?

PRESS EJECT
[

DISC TRAY
OPENS

SWITCH OFF
MAINSSWITCH

SWITCH ON
SELF-TEST MODE
(DIAGNOSTICS)

DISPLAY

INSERT A 12" CAV
DISC AND CLOSE
THE DISC TRAY

ERROR  CODE

PRESS EJECT

DISC TRAY
OPENS

[(=T=T—]

@ TESTPROGRAM

ERROR CODE

@ ERROR CODE <60

> 60

SEE LIST OF
ERROR CODES

MDA.01231
T-04 848
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(1) NO DISPLAY

CS 20 457

MEASURE VOW ON
MODULE SRb
(CONN. 28cSR1)

POS.
PULSES

OF 5Vpp
IN VIDEO

FIEIy

Y

SYNC
SIGNAL
ON CVBS OUT
(BNC)

CHECK
MONITOR

MEASURE H-SLAVE AND
V-SLAVE ON MOD. SRb
(CONN. 23cSR1, 22cSR1)

H-SLAVE
AND V-SLAVE
CORRECT

MDA.01229
T-04 849



(2) ERROR CODE <60 (SELF TEST MODE)

001 | Tray is impeded in getting in or out

No Load/No Eject No Load/Eject partly No Load/Eject OK
~Check T on [P] (6P1) —Check "ST-ST" on [P] (1P1) ~Check *ST-ST on [P] (1P1)
(tray open—s " ™= +5V) (tray inside—s " ST-ST" = QV) (tray open—s " ST-ST" = +5V)
OK NOT OK OK NOT OK
—Check "LMOTL" on E 8P1) —Check signal path E-—-— —Check drive circuit on ~Check signal path E——»
(loading—s{+5V pulse) _Check +5V on (4cSR1) ~Check +5V on (4cSR1)
~Check +12V on [P] (3P1)
OK NOT OK
—Check drive circuit on ~Check signal path E—.
PRS.08778
T-04 848

820458



IOOZI No disc reflection

Disc present ?

No

—try again with disc

~Check "DR" on (30aSR1)

(Tray inside —» " DR" = +4V)

OK

—Check drive circuit on

CS 20 459

NOT OK

~Check DR on [2] (325)

(Tray inside —» " DR" = +4V)

OK

~Check signal path ——E

NOT OK

—Check diode assy visually
—replace deck

PRS.08777
T-04 848



004 | Time—out tilt

—(Check "TILT-OK" on (29aSR1)
(TILT-OK" = 0V)

OK NOT OK

' _Check drive circuit -on —~(Check "TILT-OK" on[Z] (225)

(TILT-OK" = 0V)

3 OK NOT OK
—Check signal path —— —Check tilt diode assy visually
OK NOT OK
| ~Check ATC drive assy —Replace deck
i
OK NOT OK
—Replace deck —Replace ATC drive assy

PRS.03776
T-04 848
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@ Laser not on

~Check "LA" on [SRb] (31asR1)

(play "LA" = +12V)

OK NOT OK

~Check "LA" on [Z] (925) ~Check drive circuit on

(play LA™ =+12V)

—~Check "LA-STA" on (10Z5) —Check signal path —>

(play "LA-STA" = 0V)

~Check "LA-STA" on (32aSR1) ~Replace deck
(play "LA-STA" = OV)

OK NOT OK

~Check drive circuit on | SRb —Check signal path —

PRS.03775
T-04 848
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|006| Not out of focus

~Check "FOC.IND" on (30cSR1)

(during start-up —s" FOC.IND.” = + 5V)

OK NOT OK
—Check drive circuit on —Check "FOC.IND" on

(during start-up —e" FOCIND.” = + 5V)

OK NOT OK

~Check signal path —- ~Check "FPI' on

(during start-up —»" FPr = + 12V)

OK NOT OK

—-Check Focus loop circuit on ~Check "FPI" on
(during start-up —»" FPP = + 12v)

SR S

OK NOT OK

z —Check signal path —-— -Replace deck
PRS.03774
T-04 849
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@Motorspeedefro«

~Check "TTM" on (22aSR1)
(start-up "TTM" OV —» +5V)

OK NOT OK

~Check *TTM" on [Db] (3D11)
(start-up "TTM" OV —» +5V) —Check drive circuit on

| I

OK NOT OK

~Check "0-RPM" on [Db] (1D10) —Check signal path -

(start-up "O-RPM" OV— +5V)

OK NOT OK

~Check "O-RPM" on (27aSR1) ~Check IC7152 on

(start-up "O-RPM" OV —»+5V)

OK NOT OK

—Check drive circuit on ~Check signal path —. ers.cam2

H T-04 849
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014 Active O-RPM without a LV disc at start-up

Disc Present ?

OK NOT OK

—Check "DR" on (30aSR1) ~Try again with disc.

(tray in side —»" DR" = +4V)

OK NOT OK

|

—Check drive circuit on |SRb ~Check "DR" on ©z5)

(tray in side —»" DR" = +4V)

OK NOT OK

—Check signal path - —-Check diode assy visually
—Replace Deck

PRS.03768
T-04 849
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]015' Laser out during MAIN-1

~Check "LA-STA" on (32aSR1)
(play —» "LA-STA" = 0OV)

OK NGT OK

—~Check drive circuitry on ~Check "LA-STA" on (1025)
(play —= "LA-STA" = 0V)

OK NOT OK
- —~Replace Deck
—Check signal path -
PRS.03766
T-04 849



(Flashing number only)

No REFV pulse at system start-up

~Check "VR". on pin 12 of IC7101 on
(VR" pulses +5V—s 0V)

OK NOT OK
—Check drive circuitry on' ~Check "VR" on pin 7 of IC7112 on
(IC7101) ("VR" pulses +5V —» 0V)
oK NOT OK
) —~Check. signal path * VR" on ~Check "V-SLAVE" on (2265R1)
('V-SLAVE" pulses OV —»+8V)

OK NOT OK

~Check T7006/IC7112 on ~Check *V-SLAVE" on [Ab] (7A2)
('V-SLAVE" pulses 0V —» +8V)

oK

J ~Check signal path -—.

0

o

————"NOT OK -

~Check IC7061/IC7062 on

PRS.03763
T-04 849
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m Out of valid active video area , (action : unload)

Use a standard LV-disc
~Check moving of the slide unit visually

OK ) NOT OK
~Check slide drive circuitry on —Check slide drive mechanism
OK NOT OK
—-Check slide drive circuitry on @ —Replace assy
PRS.03762
T-04 804
VP405

oo s oo
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043 Radial offset outside of window
set to upper limit

—Check "RADMIR" on pin 31 of IC7108 on
(play —» " RAD.MIR" pulses 0V —» +4V)

OK NOT OK

~Check drive circuitry on —Check "RADMIR" on pin 1 of ICT127-2A on
(play —» " RAD.MIR" pulses OV —» +4V)

oK NOT CK

~Check Signal path * RADMIR" on —Check "SP-POS" on (7aSR1)
(play —» "SP-POS" according to oscillogram)

OK NOT OK

~Check IC7127-2A circuitry on ~Check "SP-POS’ on [B] (7aB13)
(play —» "SP-POS" according to oscillogram)

OK NOT OK
OK NOT OK
i ~Check IC7111 circuitry on ISRb! Repair circuitry
| ~Chetk signal path [B]<e ZCheck ICT101-2A circuit on
i
PRS.03761
T-04 849
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044 Radial offset outside of window
set to lower limit

~Check "RADMIR" on pin 31 of IC7108 on [SRb]
(play —» " RAD.MIR" pulses 0V —» +4V)

OK NOT OK

~Check drive circuitry on ~Check "RADMIR" on pin 1 of IC7127-2A on
(play —» " RADMIR" pulses OV —» +4V)

OK NOT OK

~Check Signal path * RADMIR" on ~Check *SP-POS" on (7aSR1)
(play — "SP-POS" according to oscillogram)

OK NOT OK

~Check IC7127-2A circuitry on ~Check "SP-POS’ on [B] (7aB13)
(play —» "SP-POS" according to oscillogram)

OK NOT OK
OK NOT OK
—Check IC7111 circuitry on Repair circuitry
1 .
‘ ~Check signal path -—» —~Check IC7101-2A circuit on
PRS.03760
T-04 849
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052] o 250 e

|

~Check "2PPR" on (21aSR1)
(play "2PPR" according to oscillogram on )

OK NOT OK

—~Check drive circuitry on —Check "2PPR" on

(play — "2 PPR" according to oscillogram)

OK NOT OK

E ‘ —Check signal path on —-.. —Check signal on pin 5 and 6 of IC7153-2A on

(play —» signal —s pulses)

‘ | |

oK NolT oK
~Check IC7153-2A circuitry on ~Check connection to HALL~elements
| PRS.03759
T-04 849
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|053| No lead—in code at start-up of player (diagnostics)

—~Check "CL-VID* on (24aSR1)

(normal play "CL-VID" according to oscillogram 1)

OK NOT OK

- ~Check ICT113 ircuitry on ~Check *CL-VID" on [Da] (6D10)

(normal play "CL-VID" according to oscillogram 1) H ﬂ I I”w
o -

OK NOT OK

—~Check signal path [Da]—s [SRb] ~Check IC7353-28 on

PRS.03758
T-04 849

¢ t
RV S
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058 | Play forward error (diagnostics)

—-Check moving of the slide circuit visuaity

OK NOT OK

—Check "SL-PWR" on (5C5) ~Check slide drive mechanism
(play "SL-PWR" pulses + 5V—= 0V)

OK NOT OK
OK NOT OK

—~Check slide drive circuitry on -Replace assy
~Check COMM-123,4 on ~Check "SL-PWR" on (14aSR1)

(play: signals according to oscillogram)

OK NOT OK

OK
NOT OK —Check signal path -> —Check drive circuitry on

—Check slide drive circuitry on
~Check COMM-1234 on (10aSR1)

(11aSR1)
(12aSR1)
(13aSR1)
OK NOT OK
—Check signal path* —> —Check drive circuitry on
PRS.03757
T-04 849
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CHAPTER 1 THE LASERVISION SYSTEM

Introduction

In the LaserVision system the video and audio information
are stored on a disc in encoded form.

The information on the disc is scanned optically on a La-
serVision disc drive and then converted into a CVBS signal
as well as RGB signals suitable for a standard colour tele-
vision receiver with Euroconnector. The information is sto-
red on the disc along a spiral track in the form of pits; the
disc is scanned from the centre to the outside. The length
of the pits and their spacing are determined by the stored
information.

The pits are 0.4 um wide and approximately 0.1 um deep.
The track—to-track spacing is 1.6 to 1.8 um (refer to Fig.
1). The overall length of the track on a 30 cm disc is about
34 kilometres!

O DO O D
16-18um
OO O Do

o Co OO o G:i:o.l-pm
Fig. 1

The disc is made of a transparent plastic into which the
pits are pressed. An extremely thin reflective layer of alu-
minium is added on top, followed by a protective coating
that covers the whole. Two of these discs are glued toge-
ther to form a double-sided disc. A cross section of the
disc is shown in Fig. 2.

e TRANSPARENT
B [ O ¥ U 1 N e "
i LAYER OF L ALUMINIUM

ADHESIVE REFLECTIVE
COATING

A great advantage of the optical system is the contactless
readout of the information on the disc, as a result of which
wear of disc and read-out device is non-existant. A se-
cond advantage is the effective protection of the informa-
tion on the disc against dust, fingerprints, etc. When taking
a closer-look at the beam path from the objective to the
disc (refer to Fig. 3), we notice that at the place where the
light cone enters the transparent base section the light
cone’s diameter is still fairly large.

Dust particles, etc. at this place exert very little influence;
the light passes, as it were, around the dust particle. This
highly effective protection of the information enables nor-
mal handling of the disc.

; :\
27627A19
'

Fig. 3

Optical read—out of the information on the disc takes place
as follows:

The light beam from a ALGaAs semiconductor laser is fo-
cused on the disc by a lens (objective). In the absence of
a pit practically the full amount of light is reflected. The
reflected light passes through the objective and is then
separated from the light beam going to the disc. The ref-
lected light now falls on a photodiode; the amount of cur-
rent that starts flowing through the diode is proportional to
the amount of light falling on it.

When the light beam hits a pit, practically no light will be
reflected due to the properties of the laser light and the
depth of the pit; consequently, the current passing through
the photodiode-will be reduced.

In this way it is possible to convert the information on the
disc into an electrical signal that is suitable for further pro-
cessing to a standard videosignal in the disc drive.

Encoding of the signals on the disc

The videosignal is frequency modulated on a carrier (refer
to Fig. 4a). Top sync level is situated at a frequency of 6.76
MHz, black level at a frequency of 7.1 MHz and white level
at a frequency of 7.9 MHz. This results in a total frequency
swing of 7.9 - 6.76 = 1.14 MHz. .

Including this side bands the video FM signal encompas-
ses a frequency range up to approximately 2.5 MHz at the
lower side. '

The two audio signals are equally frequency modulated on
carriers of 683 kHz and 1066 kHz respectively. The fre-
quency swing of the two channels is + 100 kHz (refer to
Fig. 4b).

Summing these three signals and next limiting them re-
sults in a pulse-width modulated signal (refer to Fig. 4c).
The negative half periods of this signal determine the
length of the pits, the positive half periods determine the
spacing of the pits (refer to Fig. 4d).

Fig. 5 shows the entire frequency spectrum with associa-
ted recording levels of the video and audio RF signals.

n in N

d © o oocoocoocoooCOO
27624 A19

Fig. 4
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The encoded RF signals may be stored on the disc in two
different ways:

1. The disc rotates at a constant speed (1500 rpm = 25
rps). At each revolution of the disc a complete TV pictu-
re is reproduced. This implies that the length of the
track corresponding to one picture gradually increases
from the centre of the disc to the outside. The frame
sync pulses are situated on a diagonal. This type of disc
is referred to as CAV disc (Constant Angular Velocity
disc). Special playing modes like 'still picture’, 'slow
motion’, 'fast forward’ and ‘reverse’ are feasible with
this type of disc only, since the frame sync puises and,
consequently, the frame blanking are situated on a dia-
gonal. This allows jumping from one track to the next
one or to the preceding one during the frame blanking
period. ) :

The maximum playing time of a CAV disc is 36 minutes/
side.

CS 7875
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2. The track length of each frame on the disc is constant.
This implies that the rotational speed of the disc decrea-
ses when scanning the disc from the inside to the outsi-
de, and that from 1500 rpm at the inside to 565 rpm at
the outside of the disc. This type of disc is referred to
as CLV disc (Constant Linear Velocity disc). No special
playing modes can be realised with this type of disc,
because the frame sync pulses and frame blanking are
no longer on a diagonal, thus putting jumping from one
track to the other out of the question.

The maximum playing time of a CLV disc is 54 minutes
per side. The disc drive is suited for both types of discs.

In addition to the video and audio information, the disc
contains a number of special codes, inserted in the frame
blanking periods.

Test signals have been inserted during the lines 19, 20,
332, 333. Digital codes for various purposes have been
inserted during the lines 16, 17, 18, 329, 330, 331.

These signals have the following functions:

iLead-in tracks

A minimum of 900 tracks prior to the start of the actual
programme contain a start code which sends the read—out
objective to the beginning of the programme at nine times
the normal speed.

Lead-out tracks

A minimum of 600 tracks immediately after the end of the
programme contain an end code which sends the read-
out objective back to the beginning at 75 times normal
speed. Video and audio signals are muted during the re-
turn period.

Programme area

Here a distinction has to be made between CAV and CLV
types of discs.

CAV discs

1. Picture code consisting of a picture number by means
~ of which each individual picture of a programme can be
identified. v
The number may be displayed on the monitor screen,if
desired.
The picture number code is always present in the first
field of each complete television frame. The second
field may contain a stop code to switch the disc drive to
STILL PICTURE mode.

2. Chapter code consisting of a chapter number by means

of which a search action can be automatically stopped
as soon as the start of the relevant chapter is reached.
The chapter number may also be displayed on the moni-
tor screen, if desired.

The presence of stop code and chapter code is optional
and depends on the programme content.

CLV discs

1. A normal play code is always present in CLV discs. This
code disables the special modes of operation of the disc
drive.

2. Instead of a picture number code a time code is present
in LV discs. It contains a time coding with hour and mi-
nutes indication showing the time elapsed since the
start of the programme. This time may be displayed on
the monitor screen,if desired.

Focusing

The objective used to read the information on the disc has
! a very small depth of focus, that is, maximum 1.5 um. In

view of tolerances in disc and in disc drive construction

. this accuracy can only be realised by means of a servo—-

control system that continuously verifies and corrects the
focusing of the objective. For this purpose the objective is

CS 20 937

mounted in a magnet so as to aliow vertical motion.
Around the objective and firmly attached to it, a coil has
been mounted. By feeding a current through the coil, the
objective will move more or less upwards, depending on
the current intensity. Fig. 6 shows a cross—sectional view
of the objective plus coil and magnet.

The system is very much similar to a loudspeaker system.

2 NN\
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%

_
NN

Fig. 6 27623419

The objective is driven in the following way:

The light reflected by the disc is focused on the photodio-
des by the objective. On its way to the diodes the reflected
beam passes an astigmatic lens system, like a cylinder
lens.

Unlike a spherical lens, an astigmatic lens does not have
one single focal point, but two focal lines at some distance
from each other and at right angles to each other. Bet-
ween the focal lines a plane exists where a circular picture
is formed. When the disc is out of focus with respect to the
objective, that is too far from or too close to the objective,
the astigmatism will modify the shape of the picture from
the focused state (circular picture) to an elliptical picture.
The direction of the ellipsis’ axes is determined by the fact
whether the disc is too far from or too close to the objecti-
ve. The photodiode that converts the light variations into
an RF signal is composed of four quadrants A, B, C and D
(refer to Fig. 7). When the objective is in focus, all four
quadrants receive equai amounts of light.

When the objective is out of focus, either A and B or C and
D receive more light. The quadrants are interconnected
crosswise. The sum of the signals over A, B, C and D
receive more light. The quadrants are interconnected
crosswise. The sum of the signals over A, B, C and D
constitutes the RF signal. The difference signal (A+B) —
(C+D) is the drive signal for the objective.

E AD F
@ g ® DISC T00 CLOSE
0BJECTIVE o
@ D @ OISC IN FOCUS
CYLINDER
LENS @
Frocal LNES) @ A DISC TOO FAR
~
nd /
2 FocaL ur?

F c|s :D—‘—(Ma)—(mb):l:ocus SIGNAL

1 A+8+C +D=H.F.SIGNAL

Fig. 7
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Radial tracking

The information on the disc is contained in a spiral track
that is read from the inside to the outside. This implies that
objective — in order to be capable of following the track —
has also to move from the centre of the disc to the outside.
For this purpose the objective and all associated compo-
nents which constitute the optical system are mounted on
a slide, driven by a motor and moving radially under the
disc.

The light has to follow the track on the disc with an accura-
cy of approximateiy 0.1 um.

Tolerances in player and disc may cause a track wobble
of 130 pum. It will be clear that the slide is incapable of
following this wobble at a rotational speed of 25 rps.

To obtain the required accuracy a movable mirror has
been inserted in the light path undér the objective; this
mirror allows to move the light spot radially over the disc.

A magnet is attached to the mirror. Around the mirror a
coil is mounted. When a current flows through the coil, the
intensity and the direction of this current determine to
what extent the mirror will pivot to the left or to the right
(refer to Fig. 8).

Driving of the mirror is obtained as follows:

In the optical system, apart from the main beam for track
scanning, two further auxiliary light beams are formed
whose impact is slightly displaced with respect to the
track’s centre line, in opposite directions.

The light spots formed on the disc by the two auxiliary light
beams fall partly on the track and partly outside the left or
right edge of the track. The objective focuses these light
spots on two separate photodiodes situated at either-side
of the signal diodes (E and F in Fig. 7). When the track is
followed correctly, the signals coming from each diode will
be equal. When tracking is less optimal, it depends on the
direction of deviation which diode output will exceed that
of the other diode (Refer to Fig. 9).

The difference between both signals is — after amplifica-
tion — used to drive the mirror. When the average voltage
across the mirror coil is positive or negative, the slide mo-
tor will be controlled until the average voltage is again 0
(zero). '

/ — }—— BRACKET

MAGNET

MIRROR RUBBER

HINGE

Na

ColL

Fig. 8 27628A19A
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Fig. 9

TIME BASE CORRECTION

As known, a TV picture consists of lines that are written in
an accurately laid down time (64 psec for the PAL system).
Deviations from this time cause a distorted picture and
phase errors in the colour signal which may lead to drop-
ping out of the colour.

The video signal of the disc drive should also meet this
requirement of constancy of the time base to be able to
give an undistorted picture with colour.

The presence of several tolerances (disc, centring, motor)
results in variations in the line time of the video signal.

Now the maximum permissible deviation from the time
base to give a stable picture with every TV receiver is 5
nsec. To reach this value it will first of all be necessary to
keep the speed of the turntable motor as constant as pos-
sible. To achieve this the phase of the line sync pulses is
compared with the phase of pulses with the line frequency
coming from a crystal oscillator. The resultant control vol-
tage is used to drive the turntable motor. it is clear, howe-
ver, that variations in speed with a frequency of 25 Hz and
higher cannot be corrected by this control.

For the correction of these errors use is made of a CCD
(charge coupled device) which functions as a variable de-
lay line for the great time errors (+/—- 17pusec) and a variab-
le LC delay line for fine control (+/— 50 nsec).

The CCD is driven by a signal which is obtained through
comparison of the phase of crystal-controlled reference
signal with the line frequency and line frequency pulses of
the disc video signal.

Since the iine sync pulses themselves are not suited for an
accurate enough measurement of the time difference use.
is made of a signal having a frequency of 3.75 MHz (240x
the line frequency) which has been laid down on the disc
at the level of the peak sync pulses.

If the same zero crossing of the 3.75 MHz signal is used
for every line sync pulse, the actual line time can be mea-
sured sufficiently accurately. The time base correction ma-
kes it possible to connect the disc drive to any TV set.

CS 20 938
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THE OPTICAL DECK

The optical deck reads the information from the video disc
by means of a laser beam. The moduiated laser light is
transferred into an electrical signal which is further pro-
cessed in the electronics of the player.

The deck consists of a main chassis, containing the follo-
wing parts (see Fig. OD1):

— The Laser detection Unit (LDU) to read the information
from the video disc.

' - The slide drive mechanism to move the LDU under the

disc.

- The turntable motor to spin the disc.

— The tilt compartment which causes an angular (and verti-
cal) move of the LDU under the disc.

~ The tilt mechanism to drive the tilt compartment.

— The slide position indicator to indicate the starting posi-
tion of the slide.

- The deck electronics where the signals from the LDU
and tilt control are processed.

The Laser Detection Unit (LDLJ)

The LDU reads the information from the video disc and
delivers electrical signals to be processed further. The
principle of the unit has been drawn in Fig. OD2,

0IsC

4
Focus I F OBJECTIVE
RADIAL \ FOLDING MIRROR
MIRRCR
L COLLIMATOR LENS
RATIN
SEMI GRATING
TRANSP.
MIRROR S8 LASER
PHOTO DIODES
alop
cls
MDA.00377
B T32-709
Fig. 002 UGHT PATH

A Solid State laser emits a diverging laser beam. The po-
wer of the beam is 3mW and the emitted light has a wave-
length of 780 nm. The laser is of the Aluminium Gallium
Arsenide (AlGaAs) type.

Just in front of the laser, a grating plate has been situated,
causing the laser beam to be split into a main beam and
two auxiliary beams, to be used for radial tracking.

After the grating, the beam reflects partly on the surface
of a semi transparent mirror. The reflected beam, still di-
verging, passes through a collimator lens causing the
beam to proceed exactly parallel. A foiding mirror projects

the beam onto a radial mirror which is activated by the

radial correction signal.

Eventually the objective focusses the beam on the surface
of the video disc. The objective is driven in.vertical direc-
tion by the focus correction signal.

The laser light that is reflected by the video disc, contai-
ning the disc—information, returns by the same path as
described before, so via the objective, radial and folding
mirror, through the collimator lens to the semi transparent
mirror. C

5

On this mirror, the laser light is partly reflected back into
the laser, but enough light is going through the mirror to

* be detected on the photodiodes. These diodes consist of

a quadrant diode and 2 auxiliary diodes R1 and R2.

The quadrant diode delivers the signals AB CD to compo-
se the HF- and focus signal, diodes R1 and R2 deliver the
radial tracking signals.

Fig. OD3 shows the detailed construction of the LDU.

FIG. 0D3 LASER DETECTION UNIT

42 043 A12
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Fig.0D4 ACTIVE TILT CONTROL

Active Tilt Control (ATC)

- Principle (see Fig. OD4)
When a video disc is put on the turntabie it will bend, cau-
sed by its own weight (umbreila shaped).

The LDU which is moving in a horizontal plane under the
disc will have a different distance related to the surface of
the disc when reading in the beginning of the disc or at the
outer side of the disc. At the outer side, the optical axis of
the LDU is not perpendicular to the disc surface anymore.
In this area, the focussed laser spot is distorted, causing
optical cross—talk between the tracks. Active Tilt Control
means that the LDU is moved in angular direction to achie-
ve that the LDU is always perpendicuiar to the disc surfa-
ce, so that the cross—talk is minimal. Therefore the distan-
ce between LDU and disc has to be measured to detect a
possible deviation.

MDA.00379
PRINCIPLE D003

-~ Measuring the distance

To measure the distance between the LDU and the disc
surface, a LED is mounted on the LDU which emits infra-
red light. :

The light that is reffected on the disc surface, hits receiving
diodes D1 and D2 (see Fig. OD5). When the reflected light
on D1 equals D2, the position of the LED (and of the LDU)
related to the disc; is correct. If D1 differs from D2, a posi-
tive or negative error signal will be generated, which drives
a DC motor. This so—called tilt motor corrects the position
of the LDU, until D1 equals D2.

DISC j

____________________ _;TILT {ca 4mm)

) nTwoToR

TT COMPARTMENT

DISC

\

DiIsC

—
o1 LED o2 o1 LED 02

D1 LED D2
D1>02 01-D2 D1 D2
{D1-D2)=POS. ©01-D2)=0 (D1-D2)=NEG.
" Fig.OD5 ACTIVE TILT CONTROL PRS.01730

CS 7 880
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Short description

From the laser source a beam of laser light is projected
on photodiodes A-D and R1-R2 on the optical unit. The
laser light is converted into electrical signals and applied
to the servo preamplifier and the radial amplifier. From
the servo preamplifier a signal FPI (objective focussed)
and the focus error signal are fed to the focus drive via
connectors 8Z4-4A7 and 9Z4-3A7. In the focus drive
circuit focus drive signal FOC-ACT is generated and fed
back to the objective via 6A7-3Z4. This module can only
operate when focus enable signal FOC~EN which is
coming via 32CSR1~1A7 from the drive processor is "H”.
When the objective is focussed, the focus indication
signal FOCIND "L" is fed via 2A7-30CSR1 to the drive
processor SR.

From the radial part of the servo preampilifier radial error
signal RAD-ER is applied to the radial drive circuit via
7Z4-3B1 and tracking position indication signal TPI via
6Z4-4B1. The output of radial drive RAD-ACT, which is
fed via 8B1-2Z4 to the deck, controls the radial mirror.
The radial circuit only operates when radial loopswitch
signal RLS coming from the drive processor is "L”". In_
case of jumps over one or more tracks, a CP1 or CP2 "L”
signal is coming from the drive processor via
2ASR1-2aB13 or 3aE13-3AB19 and at the same time
clipped radial signal CL-RAD is fed back to the drive
processor.

\The drive processor controls the start of the turntable

motor by means of the TTM signal which is via
22ASR1-3D11 fed to the motor and sequence module F
and when the motor is running a 2PPR (2 pulses per
revolution) signal is fed back via 9D12-21ASR1.

The drive processor also controls the position of the
slide. This is executed by the output expander which
feeds 4 commutating signals via 10ASR1-13ASR1 to
1C5-4C5 and a slide power signal SLPWR via
14ASR1-5C5 to the slide motor drive. In the slide motor
drive circuit the commutating signals are converted into
drive signals for the slide motor and via plugs 1C6-6C6
supplied to the deck.

Motor+sequence circuit Db takes care of the drive of the
turntable motor. For control of this motor various signals
are used, depending on the conditions. For running,
condition the TTM signal is "H” and is fed to the block
start/stop sequence. The start/stop sequence block also
gets information from the Hall elements in the motor via
plugs 2-11D18 and the comparator block. During
acceleration only the TTM signal is operating and via the
motor control block converted in a puise width
modulated signal PWM with a minimum duty-cycle. The
PWM-signal controls the commutation block which is
supplying 6 drive voltages to the three output stages in
the motor drive block. The output stages are connected
via plug 5D18-7D18 to the motor. When the motor
reaches the speed of 1500 RPM, the acceleration is
stopped by the D/A converter and the motor control is
taken over by LPWM, a frequency control signal coming
from the block line speed measurement. In this block the
line frequency of the video signal on the disc is
measured by means of LPO puilses supplied by the
sequence circuit. After a short time, when the speed is
within 5% of the correct speed, the motor control will be
switched over to phase control. This is performed by the
sequence circuit which then delivers the 15625 Hz
dutycycle controlled MCO- signal to the motor control
block.

In case there is a loss of focus during search, the drive
processor delivers a MEM-SU signal via 23ASR1-8D12,
which activates a memory in the tachocircuit and the
information of the last motor speed will be stored. As
soon as focus is correct again, the motor will speed up
to the original velocity.



Control Routes

The control and drive section of the VP406 disc drive is
determined by module SR. This module determines the
actions of the disc drive which is composed of a number
of functional circuits. See the block diagram of the
control routes in Fig. CR1. The control processor and the
drive processor communicate on this module.

— The control processor has interactions with the outer
world via the RS232 connector (RS232-1 bus). The
control processor controls the remote control
communication (RC5); namely the wired RC5 commands,
and the SCART-RC5 commands. Via line LED the led on
the keyboard module N is driven.

- The drive processor has various main tasks:
a) To accept and interpret commands from the control
processor parts.

b) Radial tracking and access
¢) Manchester code reading
d) Display on screen drive
e) Start—up sequence of the disc drive
f) Local control: 'stand-by’ and ’eject’.

- @) Audio and video switching
h) Service diagnostics

sub a) Command inputs from and responses to the
control part are dealt with on this module.

sub b) During start—up the voltage on the radial mirror is
studied. By means of the actual mirror position the slide
is displaced, if necessary, under certain conditions. The
required signals of the radial drive circuit are SP-POS
and CL-RAD.

sub c¢) The manchester code is present in the video read
from the disc and gives information on picture numbers,
chapter code, stop code and CLV code. This information
is necessary for the drive processor i.a. to give the index
contents, search actions and instant jump. The required
signals of the ETBC circuit (Da) are VMANCH, HMANCH
and CL-VID.

sub d) To give index information on a connected picture
screen a character generator is present in the drive
processor circuitry. Synchronized to the video signal
present an index background signal (VOBN) and an index
information signal (VOW) are inserted in the video signal
on panel Aa.

sub e) Start—up sequence. The drive processor takes
care of and checks the start—up procedure. After the
disc has been inserted on the tray and the tray has been
pushed in, the start—up procedure is actuated, provided
the disc drive is in stand—by. The start—up sequence has
been elaborated in timing diagrams, to be seen in Fig.
CR2. The numbered steps in this sequence can be found
back in the block diagram of the control routes in Fig.
CR1. In this way one can see in which sequence the
various circuits are energized by the drive processor. In
the story below the required signals have been named
followed by the number corresponding with the timing
diagrams. ‘

After the start, the pushing in of the tray with 'start—stop’
(ST-ST: 1) as command, we see the following:

* The pulling in of the front loader (LMOT-L: 2a) with as
control the "tray inside” (TI: 2b) signal.

* Bringing the slide to the initial position (SL-PWR: 3a
and COMM-1,2,3,4: 3b) with as control the ’slide
position indication’ (SP!I: 3c) signal.

* Detection of the presence of a disc by means of a
photosensor and control signal "disc reflection’ (DR: 4).
* Activation of the tilt control (TLS: 5a) with as control the
‘tilt ok” (TILTOK: 5b) signal.

* Switching on of the laser (LA: 6a) with as control the
‘laser status’ (LA-STA: 6b) signal.

* Activation of the focus control by means of the 'focus
enable’ (FOC-EN: 7a) signal. If focus is found, the deck
electronics, module Z, give the 'focus position indication’
(FPI: 7b) signal to the focus drive. This FPI signal gives
together with the zero crossing of the 'focus error’
(FOC-ER: 7¢) signal, , the control command for the drive
processor, namely the 'focus indication’ (FOC—-IND: 7d)
signal.

* The turntable motor is brought to the correct speed
after the 'turntable motor’ (TTM: 8a) command. The
control is the 0 rpm’ (0—RPM: 8b) signal.

* The loop for the radial tracking is closed with the "radial
loop switch’ (RLS: 9) signal.

* The motor is locked to the read—out video of the disc
with as indication to the timebase correction circuit D, the
'motor lock’ (M-LOCK: 10) signal.

* The synchronization of the video signal of the disc is
then locked to the reference on panel A with as control
to the drive processor the ’frame lock’ (FRLOCK: 11)
signal.

* The control of the timebase correction becomes active,
resulting in a correcting signal, namely the 'tangential
error’ (TANGER: 12) signal. This signal goes from panel
D to the ETBC circuit on panel B.

* The lead-in code is read by the drive processor by
means of the HMANCH, VMANCH and CL-VID signals.
The drive processor will give course pulses for the radial
mirror up to picture 1 to the radial drive, which results in
the ’'radial error’ signal as indicated (RAD-ER: 13).

* During start—up a sync signal is present on each video
and sync output, derived from the slave source circuit on
panel A. With the 'composite video / composite sync’
(CV/CS: 14) command the video read from the disc is put
on the outputs. On a connected monitor a picture with
colour will appear (one short catch-in behaviour).

* The audio lines switch over, because of the 'audio 1
on’ and 'audio 2 on’ (AUD10ON, AUD20ON: 15) signals.

sub f) On the front of the disc drive you will find two
keys, 'eject’ and ’'stand-by’, which pass the related
commands directly to the drive processor via display +
keyboard module N.

sub g) The drive processor also takes care of the
switching of the audio and video signals e.g. the muting
of the signals during search actions.

sub h) The diagnostic software has been integrated in
the drive software in such a way that many of the tasks
of the drive are checked for proper performance. If a
fault is detected in the execution of a task, an error code
is shown on the screen as video overlay (like the index
information). The software program is very useful on
behalf of service diagnosing. The working and the use of
this diagnosis software will be dealt with extensively in
the REPAIR METHOD description.
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S$-BUS

The communication
the drive processor

The S—-BUS is a syr
intended for use be
controller. The bus
is byte serial.

Bus activity is not ¢
'window’ occuring it
8ms duration in eac
may not extend bey
Execution of commi
termination of a win

Commands are allo

Priority 1: Mc¢
du
ac

Priority 2: As
co
co

Priority 3: Th
ex

Constraints on ope!

For the S-BUS to o
be locked to either i
in both line and fielc
be readable.

Command and resp

The data is organise
three byte string.

A command from c¢c
consists of 1 packel

Responses may hav
length of a respons¢
the controller in the
number of packets 1
initialising sequence

By way of example

Packet 1: Manc
Packet 2: Byte -
Byte
Byte

Packet 3: Manci
Packet 4: Byte *
Byte
Byte «

If the fifth packet is

Manchester code fr¢
In the case of the p¢
information all zero™:
codes are not reada
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S-BUS

The communication betwee