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1. ELUCIDATION ON THE LAYOUT OF THE DOCUMEN-

TATION

The documentation consists of chapters. Example
The number of the chapter is indicated by the first digit

of the page number. v 3-6 is page 6 of chapter 3

The seqond digit of the page number is the sequence 3-6-1 is a supplementary page behind page 3-6

numbering. 3-6-a is the replacement page of page 3-6 (so
e ) page 3-6 can be removed from the do-

If modifications or supplements require new supple- cumentation).

mentary or replacement pages, the page number is ex-
tended with a third part:

A digit behind the page number indicates that it con-
cerns a supplementary page.

A replacement page is indicated by a letter behind the
page number.
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2 CONTROLS
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ON/OFF key: for switching the mains voltage
supply on or off.

Level adjustment knob for the head phone volu-
me.

Head phone socket.

"RECALL” key: In the programmode it is possible
to review a program with this key.

the tracknumbers selected are successively dis-
played for one second on the time display section.

"PROGRAM” key: for storing the tracknumbers
selected in the memory while running through
the track numbers by means of the select keys.

"INDEX -" key: for fast search backwards to a
particular passage (in the play mode or the pro-
grammode).

"INDEX +" key: for fast search forwards to a par-
ticular passage (in the play mode or the pro-
grammode).

"SELECT -" key: in the play mode one can se-

lect track numbers backwards.

In the programmode one can select tracknum-

bers backwards for storage in the program me-
mory.

"SELECT +" key: in the play mode one can se-
lect track humbers forward.

in the programmode one can select tracknum-
bers forward for storage in the program memo-
ry.

"STOP/CLEAR" key: pressing this key will stop
replay or play of a tracknumber in the play
mode. The display will show the maximum num-
ber of tracks and the remaining time.

Pressing this key with the player in the program
mode will stop replay or play of the tracknum-
bers

4
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selected within the program.

The display will show the total amount of track-
numbers selected and the maximum playtime of
the program.

The program stored will be erased if the stop
key is pressed for the second time.
"LAP/REMAIN" key: using this key the laptime or
the remaining time will be displayed on the time
display section.

"PAUSE” LED: lights up during the pause mode.
"PAUSE" key: this key may be used for interrup-
tion of replay or play of a tracknumber indicated
on the tracknumber display in the play mode or
programmode.

The pause mode can only be reset by pushing
the play/replay key.

"PLAY/REPLAY” key: this key may be used for
replay or play of the track number indicated on
the tracknumber display in the play mode or pro-
gram mode.

"PLAY/REPLAY" LED: lights up during play/
replay mode.

"ERROR" LED: lights up during a wrong handling
or control action.

"DISPLAY” section: this display part shows the
laptime or the remaining time or the tracknum-
bers selected during recall or programming.
"DISPLAY” section: this display part shows the
track number during the play mode and the pro-
gram mode.

"REPEAT" key: for endless repetition of a pro-
gram stored in the program mode or of all tracks
recorded on the disc in the play mode.

"REPEAT” LED: lights up during the repeat mode.

"OPEN/CLOSE" key: for opening or closing the
disc tray.
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TECHNICAL SPECIFICATION

System

Mains voltages

Mains frequencies

Power consumption
Frequency range
Output voltage
Output impedance
S/N ratio
Headphone

Output voltage
Output resistance

Load impedance range

Output power

CS 3 841

Compact Disc Digital
Audio system

110V, 127V,220V, 240V
+ 10% (to be changed by
transformer connections)
CD.../F

100 V (special
transformer)

50-60 Hz (no adaption
required)

<20 W
20 Hz + 20 kHz =0,1 dB

max. 2V __ /=10 kQ

rms!

200 Q
=96 dB

5’6 Vrms

150 Q

8Q-2kQ

30 mW max into 32 Q
load.

Channel separation
Channel difference

Total harmonic
distortion

Intermodulation
distortion

Remaote control

De-emphasis

Dimensions wxhxd

Weight

=90 dB

<0,6 dB

<0,005% (at -86dB)

<0,005% (at -86dB)

M.R.C. remote bus
Easy bus
Synchro recording bus

0 or 15/50 us (switched by
the subcode
on the disc)

420 x 85 x 280 mm
(tray closed)

420 x 85 x 410 mm
(tray opened)

approx 3 kg

tm—




3 SERVICING HINTS

For servicing hints of the CD mechanism and the servo
+ preamplifier panel see Service Manual C.D.M.-2

Arad

All ICs and many other semi-conductors are susceptible
to electrostatic discharges (ESD)

Careless handling during repair can drastically reduce
life expectancy.

When repairing, make sure that you are connected via a
wrist wrap with resistance to the same potential as the
chassis of the set. Keep components and aids also at
the same potential.

In the set chip components have been applied.
For disassembly and assembly of chip components see
the figure below.

The disc should always rest properly on the tutntable.
To achieve this a disc hold-down has been mounted in
a bracket of the tray mechanism.

If the tray mechanism has to be disassembied for servi-
cing, one or more than one seperate disc hold-downs
should be used.

The set can function normally then.

Code number of the disc hold-down is 4822 532 60906

- ESD

.

When the tray mechanism has been disassembled the
player can be prepared for measurements via in-
terconnection of connector pins 22-2 (L) and 22-3

(S in) on the control + display panel.
SERVICE AIDS

Audio test disc
Disc without errors +
disc with DO errors,
black spots and finger-
prints
Torx screwdrivers
Set (straight)
Set (square)
Disc hold-down
13th order filter
Service cable (5-pole)
Service cable (14-pole)

4822 397 30085

4822 397 30096

4822 395 50145
4822 395 50132
4822 582 60943
4822 395 30204
4822 321 21273
4822 321 21598

GENERAL

CHiP
COMPONENT

GLUE

SERVICE PACKAGE

SOLDER SOLDER

COPPER TRACK
PCB.

DISMOUNTING MOUNTING
VACUUM PISTON e.g. A PAIR OF TWEEZERS
SOLDERING  \,,\4822 395 10082 ,
IRON , o/ .
e.g. WELLER [
SOLDER TIP PT-H7
OR A SOLDER
SOLDERING 205 -08 mm
IRON SOLDERING PRESSURE
SOLDER WICK IRON T
4822 321 40042
SOLDERING TIME SOLDER 8
e.9. A PAIR OF TWEEZERS < 3 sec/side ©05-08 mm
B PRESSURE / SOLDERING
HEATING Y/ weating + IRON
% ’
SOLDERING IRON
c
SOLDER WICK CLEANING EXAMPLES
\ A ] X y 4 ]
~ RIGHT ~—
PRECAUTIONS
SOLDERING
JRON
SOLDERING SOLDERING

JRON {

CHIP

COMPONENT

Fig. 2
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DISASSEMBLY OF TOP COVER

-~ Remove the 4 screws out of side walis of top cover.
— Remove screw at rear of top cover.
- Take top cover from set.

REPLACEMENT OF GLASS FUSE 1701

- Remove top cover.
- The glass fuse is situated on the mains switch panel in
the left-hand rear corner of the set.

REPLACEMENT OF TRANSFORMER FUSE

Remove top cover.

Remove screening cap that has been placed over trans-
former.

Now the transformer fuse is accessible.

Reapply the screening cap after fuse exchange.

{

SERVICING OF THE FRONT PANEL

Disassembly of front panel

- Remove top cover.

- Remove the 3 fixing screws at upper side of front panel.

-~ Now the front panel can be taken off.

- Ensure during mounting that the 3 bosses of the set
frame engage with the appropriate holes of the front pa-
nel.

Disassembly of control + display panel

- The control + display panel can be taken out after remo-
val of the 5 screws.

SERVICING OF THE DECODER + POWER SUPPLY PA-
NEL

— Remove top cover.

- Remove the 2 screws on the decoder + power supply
panel and the buspanel.

— Remove the 2 screws at the upper side of the cooling
bracket.

- Remove the screw in the backcover for fixation of the 2
CINCH sockets.

- After the connectors have been disconnected the deco-
der + power supply panel can be slid forwards and be
taken out of the player.

SERVICING OF THE SERVO + PREAMPLIFIER PANEL
(see Fig. 3)

— Remove top cover.

- Remove the front panel.

—- Remove screw 4Nx10 and ring item no. 224 (see explo-
ded view of cabinet) at the rear of the tray mechanism.

- Now the tray mechanism/CDM/servo + pre-ampl. panel
assy can be taken out of the frame and can be placed
vertically in the appropriate servicing supports in the
frame (see Fig. 3).

- In this way measurements and adjustments can be per-
formed on the servo + preampl. panel.

—~ See Service Manual C.D.M.-2 for measurements and
adjustments on the servo + preampl. panel.

- Ensure during mounting of the tray mechanism/CDM/
servo + preampl. panel assy that the suspension rub-
bers and springs item no. 236 and 237 are present (see
exploded view of cabinet).
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Fig. 3

SERVICING OF THE TRAY MECHANISM/CDM/SERVO +
PREAMPL. PANEL ASSY

-~ Disassembie top cover.

— Disassembile front panel.

— Remove screw 4Nx10 and ring item no. 224 (see explo-
ded view cabinet) at the rear of the tray mechanism.

— Now the assy can be taken out of the set after the con-
nectors have been disconnected.

~ Remove screw N4x8 and bracket item no. 508 (see ex-
ploded view of tray mechanism).

— The CDM + servo + preampl. panel is kept in place by
a boss of the tray mechanism. If this boss, in the region
of the foil connector is bent away the CDM + servo +
preampl. panel can be taken out of its support points of
the tray mechanism.

- Ensure during mounting of the CDM/servo + preampl.
panel in the tray mechanism that the mechanical brake
item no. 123 (see exploded view of tray mechanism) is
positioned properly.

SERVICING OF THE TRAY MECHANISM
Disassembly of the tray mechanism
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~ Remove disc hold-down holder J by disassembling coil
spring at rear. Then holder J can be taken out of its
hinge points.

- Remove belt D.

- Disassemble puiley B after clamping ring on shaft has
been removed.

~—
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- Remove lifting bracket N by elevating lug M and sliding
bracket out of its shaft guiding.

- Remove gearwheel G by removing shaft K after ring L
has been taken away.

- Now disc.carrier O can be taken out of the holder by
lifting it at the front and sliding it out of the guiding.

- Next cog wheel C, switch bracket E and gearwheel F
can be removed successively.

- The tray motor with belt wheel A can be taken out by
removing the spring.

Assembly of tray mechanism

- Place disc carrier O in guiding and slide it in place
(= disc carrier in position "'close”).

- Mount gearwheel F.

— Apply switch bracket E. The left-hand boss of the brack-
et should be positioned between the 2 switches.

- Ensure that the aperture in gearwheel F is vertical (see
Fig. 4) and apply cog wheel C in the way described in
Fig. 5.

[ [

d

MOA.00125
122 24-5-85

Fig. 5

- Turn cog wheel C counterclockwise till its final position
and ensure that the boss of switch bracket E engages
with the guiding at the rear of the cog wheel. Turn the
cog wheel counterclockwise and clockwise and check if
both switches are switched on alternately.

~ Turn cog wheel C counterclockwise so that the upper
switch is operated and mount pulley B in this position.
Next apply the clamping ring.

- Mount gearwheel G and apply shaft K and clamping ring
L.

Ensure that gearwheel G is positioned before shaft and
clamping ring are mounted.

- Apply lifting bracket N. Ensure that the fork at the right
of the lifting bracket encloses the guide rail of the tray.

- Mount the motor with pully A and apply belt D.

-~ Next hold-down holder J and the compression spring
can be mounted.

~ Check after mounting the working of the tray mecha-
nism by turning pulley B counterclockwise and clockwi-
se.
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4 ELECTRICAL MEASUREMENTS AND ADJUSTMENTS

For measurements and adjustments on the CD mecha-
nism and the servo + preampl. panel see the CDM-2 Ser-
vice Manual.

Specification measurement

L $/N AND

DISTORTION
R

e9. SOUND T.ECHNOLDGV
ST 17008

30 459 A2

Fig. 6

To measure the specification use can be made of audio
test disc 4822 397 30085.

Use 13th order filter 4822 395 30204 (see Fig. 5) to measu-
re:

- Total harmonic distortion (THD)

—~ Intermodulation distortion

- Signal-to-noise ratio (S/N)

Changing the transformer connections

THIS MAINS VOLTAGE ADAPTION IS NOT VALIO FOR THE US.A.

260V~
12
4 F1 ¢

F1=0.25A/125°C
18122 A12/A

Fig. 7

If the set should be connected to a mains voltage that
deviates from the voltage mentioned on the type plate, the
transformer connections should be changed, as indicated
in Fig. 7.

Attention

In case of a change to 110V or 127V the glass fuse on the
mains switch panel should be changed from 200 mA-T to
400 mA-T.
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DETAILED MEASURING METHOD FOR THE DECODER
CIRCUIT

HINTS

Test discs

It is important to treat the test discs with great care. The
disorders on the discs (black spots, fingerprints, etc.) are
exclusive and unambiguously positioned. Damage may
cause additional drop-outs etc. rendering the intentional
errors no longer exclusive. In that case it will no longer be
possible to check e.g. the good working of the track detec-
tors.

Measurements on op-amps

In the electronic circuits op-amps have been used fre-
quently. Some of the applications are ampiifiers, filters,
inverters and buffers.

In those cases where in one way or the other feedback
has been applied the voitage difference at the differential
inputs converges to zero. This applies to both DC and AC
signals. The cause can be traced to the properties of an
ideal op-amp (Z,=co0, G=00, Z.=0). If one input of an op-
amp is directly connected to ground it will be virtually im-
possible to measure at the inverting and the non-inverting
inputs. In such cases only the output signat will be measu-
rable. i

That is why in most cases the AC voltage at the inputs will
not be given. The DC voltages at the inputs are equal.

Stimulation with 0" and ’1”

During troubleshooting sometimes certain points should
be connected to ground or supply voitage. As a result cer-
tain circuits can be brought in a desired state thus shorte-
ning the diagnosis time. In a ndmber of cases the related
points are outputs of op-amps. These outputs are short-
circuit-resistant, i.e. they can be brought to "'0"" or ground
without problems.

The output of an op-amp, however, should never be con-
nected directly to the power supply voitage.

Measurements on microprocessors

Inputs and outputs of microprocessors should never be
connected directly to the power supply voltage. The inputs
and outputs should only be brought to "'0" or ground if this
is stated explicitly.

Measurements with an oscilloscope

During measurements with an oscilloscope it is recom-
mended to measure with a 1:10 test probe, since a 1:10
probe has a considerably smaller input capacitance than a
1:1 probe.

Selection of ground potential

It is very important to select a ground point that is as close
as possible to the test point.

Conditions for injection

—Injection of levels or signals from an external source
should never take place if the related circuit has no sup-
ply voitage.

~The injected levels or signals should never be greater
than the supply voltage of the related circuit.




Continuous burning of the laser

-Bridge capacitor 2305 on the decoding panel.

—Connect Si (= pin 20 of IC6101 on the servo + preampl.
panel) to ground.

—-Switch on the supply voltage.

~Now the laser will burn continuously.

Indication of test points

In the drawings of the diagrams and the panels the test
points have been indicated by a number (e.g. ) to which
the measuring method refers. In the measuring method
below, the symbol (<>) has been omitted for the test
points indicated.

GENERAL CHECKPOINTS

In the detailed measuring method below a number of ge-

neral conditions, required for a properly functioning set,

will not be mentioned. Before the detailed measuring me-

thod is started, these general points should first be check-

ed.

a.Ensure that disc and objective are clean (remove dust,
fingerprints, etc.) and work with undamaged discs.

b.Check if all supply voltages are present and if they have
the correct values.

c.Check the good working of the two microprocessors by
means of their built-in test programme and servicing pro-
gramme.

Method:

Self-test of the servo uP 1C6301

With the self-test the following parts of the uP are tested:
~-RAM

-ROM

-TIMER’

-serial I/O interface

-1/O gates

~Interrupt the I2C connection on connector 46-1 on the
decoder panel.

—~-Unsolder pins 1, 7, 26 and 27 of the decoder pP.

—~Render pin 2 of the servo pP "low" (ground) and switch
on the supply voltage.

—-The test starts if pin 2 is rendered ""high’ again (interrupt
the connection to ground).

-If all tests are positive, pin 1 of the decoder uP will go low
within 1s.

Self-test of the control and display P IC6056

With this self-test the following parts of the uP are tested:
-RAM

~ROM

-TIMER

-serial /O interface

-1/0O gates

—Interrupt the 12C connection on connector pin 21-4 on the
control + display panel.

-Render pin 2 of the control display pP “low’ (ground)
and switch on the supply voltage.

—~The test starts if pin 2 is rendered "'high” again (= inter-
rupt the connection to ground).

—If all tests are positive, pin 1 of the control + display pP
will go "'low’” again within 1s.

Initiation of the servicing programme of the uP
~Servicing position 0"
Simultaneously depress the LAP/REMAIN, SELECT -

and SELECT + keys. Keep these three keys depressed
while the mains voltage is switched on.

This is the STAND-BY mode, "0’ appears on the display.

B

4-2

—-Servicing position ”1”
From servicing position "0" the player can be brought in
servicing position "1" by depressing the SELECT + key.

In this state the laser emits light and the objective starts
to focus. When the focal point has been reached, "1” ap-
pears on the display.

When no disc has been inserted the objective goes 16 x
up and down. Then the player reassumes servicing posi-
tion "0".

-Servicing position 72"

To be reached by depressing the SELECT + key after
servicing position "1" has been reached.

The turntable motor starts to run

On the display appears "2".

In preparation of the transition to servicing position "3” the
arm is sent to the centre of the disc.

~Servicing position ”3”

To be reached by depressing the SELECT + key after
servicing position "2" has been reached.

The radial control is switched on. The subcode informa-
tion is ignored. MUSB is high so that the music informa-
tion is released.

On the display appears "3".

(Dependent on the length of the lead-in track music will be
reproduced after approx 1 min.)

In this state it is possible to move the arm by means of the
INDEX + and INDEX - keys to the outside and to the inside
resp. Now the motion is controiled by the uP and the arm
moves by steps of 64 tracks as long as the key is depres-
sed.

If one of the servicing positions 1, 2 or 3 is disturbed (e.g.
braking or removing the disc) the player reassumes servi-
cing position "0".

The servicing programme can be left by switching the
mains switch (POWER ON/OFF) off and on. (Hardware re-
set).
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| DECODER pP 1C6301

@ Self-test decoder uP
See self-test of the decoder pP sub.: "General check
points”.

@ Reset (pin 17)

When the supply voltage is switched on, a positive pulse
should be present.

® X-TAL out (pen 16; test point 31)
The frequency of this signal should be 6 MHz.

® Si (pin 21; test point 21)

When the Si signal (= Start Initialization) is "low”, the laser
supply and the focusing control are switched on.

Position of | POWER ON | Servicing PLAY
player pos. 1
Sl signal I "high” I "low” I”Iow"

® RD (pin 7; test point 24)

The RD signal (= Ready) goes "high” when the focal point
has been found.
So there should be a disc on the turntable.

Position of | POWER ON | Servicing PLAY
player pos. 1
RD-signal I "low” l "high” l"low"

® MSTP (pin 20; test point 78)

When, after RD "high”, the MSTP is "high” for a short mo-
ment (> 0.2 sec), the turntable motor contro! will be swit-
ched on.

The turntable motor is controlled by the MC-signal (test
point 81).

To check MC, see: "Decoder A IC". To check the turntable
motor control, see CDM-2 Service Manual: "Checking of
the motor control”.

® BO (pin 8 ; test point 36)
B1 (pin 9 ; test point 34)
B2 (pin 10; test point 33)
B3 (pin 11; test point 32)

With the BO + B3 signals

® The radial control is switched on.

® The level on the DAC output is controlled.

— In the SEARCH mode, there should be activity on all 4
test points.

- In the following positions the signals BO + B3 are stab-
le:

Service

STOPI PLAY' Service

signal pos. 0,1,2 pos. 3
BO "low” "high” "low” "high”
B1 "high” "high” "high” "high”
B2 "high” "high” "high” "high”
B3 "low” "low” "low” "low”

® TL (pin 12; test point 16)

~ The TL signal (Track Loss) is used to tell the uP that
track loss threatens. The uP then can give correction
signals with B0 + B3.

- In the "SEARCH" mode, or when the player is bumped
against, there are puises on test point 16.
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® REdig (pin 13; test point 37)

The REdig signal (= Radial Error Digital = radial deviation)
is used to determine the place of the arm relative to the
track and to check/correct in case of track jumping or
bumping against the player.

In servicing position 3 or in the PLAY mode, a square
wave should be present on test point 37.

Because of frequency variations, this square wave is hard
to trigger.

® DODS (pin 22; test point 19)

The DODS signal (= Drop Out Detector Suppression)
avoids that Drop-Out signals influence the arm control
during track jumping.

Position of POWERI Servicing| PLAY I SEARCH

player ON pos. 3

boDS | | |
signal "low” "high” "high” "low”
It DECODER-A IC

® Check the MC signal (pin 17; test point 81)

- In stand-by mode, the MC signal (Motor Control) cor-
responds to the figure below.

Note:
The repetition time of the MC signal is 11.3 psec.

- Place a disc on the turntable.
- In position PLAY or SERVICE POSITION 3, the MC sig-
nal corresponds to the figure below.

[/

POSITION: STAND BY.

=

POSITION: PLAY (BEGINNING)

LS

POSITION: PLAY (NORMAL}

38 89 A2
Note:

During start-up the duty cycle is 98%, then the duty
cycle of the signal becomes about 50%.

See also Service Manual CDM-2: "Check of the motor con-
trol”.

® Check the HF signal on test point 65 (eye pattern)

- Insert a disc.

— The HF signal should be present and be stable in the
PLAY mode and in:
SERVICING POSITION 3 after the run-in track has been
read.

- In SERVICING POSITION 2 and during reading of the
lead-in track the HF signal is not stable.

Position of oscilloscope 0.5 ps/DIV.

Amplitude ~ 1.5 Voo

....................................

xxxxxxxxxxxxxxxxxxx




Po

HFD

Check the HFD signal on test point 97

insert a disc.

in the PLAY mode and in SERVICING POSITION 3 the
HFD signal is "high”; however, minor pulses may be
present and in cause of disorders on the disc.

in SERVICING POSITION 2 and during playback of
track no. 15 of test disc 5A HFD puises are visible.

sition of the oscilloscope 5 ms/DIV

MDA.00240

Check if the MUTE signal (pin 11; test point 67) is
!!high!!

When Filter-B IC is applied, the MUTE input will not be
used.

I
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® Check the EFAB signal (Error Flag from Decoder-A to
Filter-B) at test point 74 (pin 36)

— Place test disc 5A on the turntable.

~ Select one of the following positions:
SERVICE POSITION 3 or position PLAY.

- During playback of track no. 17, a EFAB pulse should
appear at test point 71 for a short moment.
The EFAB pulses also appear when the disc is gently
slowed down and during fast search (INDEX + or IN-
DEX -).

Note:
Filter-B IC is capable of interpolating linearly 8 succes-
sive EFAB pulses.

8-sample
interpolation

\
interpolation |J
"~ period ~

EFAB (error flag) LLLLELLL

38 845 A12

® Check the CEFM signal (pin 27; test point 68)
~ Place a disc on the turntable.
- In stand-by mode (only the mains switch is depressed), ® _ ;
the frequency lies between 2.82 MHz and 5.64 MHz. Check the Q-channel signals
- In the position PLAY and SERVICE POSITIONS 2 and ~ Place a disc on the turntable.
3, the frequency is 4.32 MHz. — Select one of the following positions:
SERVICE POSITION 3 or position PLAY.
@® Check the Xin signal (pin 19; test point 68) — Trigger on the QRA si'gnal (Q-phannel Request
- The Xin frequency is 11.2896 MHz + 10%. _ éﬁiﬂﬁ“@'@iﬂfg g;tp‘p:tlr;;s?f pg::t:;c‘)s (pin 30)
- If this frequency deviates, check test point 70; Xout sig- QCL at test point 76 (pin 31)
nal, on Filter-B IC. (Q-char?nel—clock‘)) )
This frequency should also be 11.2896 MHz + 10%. and their interrelation.

. : - ivi t point 77 (pin 29
® Check the timing signals meant for Filter-B IC ‘é%epc‘e(gflc%tjalgng:ega?:)'actIVIty at test poin (pi )
- Place a disc on the turntable.

- Select one of the following positions: Note: o o
SERVICE POSITION 2 or 3, or position PLAY. The QRA request is initiated by decoder uP (QRA "high”).
- Trigger the oscilloscope with the WSAB signal (test Then Decoder-A answers this request (QRA goes "low").
point 71; pin 39). With the next leading clock pulse (QCL) the QRA signal is
- Check signals: rendered "high” again by the decoder puP.
WSAB at test point 71 (pin 39) As soon as the decoder uP has taken in enough informa-
(Word Select from Decoder-A to Filter-B) tion via QDA, OR/_\ will go low again. That is why the QRA
CLAB at test point 72 (pin 38) timing vary each time.
(Clock from Decoder-A to Filter-B)
and their interrelation.
— There must be activity at test point 73 (pin 37), DAAB
signal (DATA from Decoder-A to Filter-B).
/!
o || [ i |
wsaB f QacL /
s =0 ww  pmemeoesmmmoofeoon

38 846 A2
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® Check the SSM signal (test point 78; pin 33) = Start-
Stop turntable motor

- Motor start pulse when test point 78 is "high” for
= 0.2 sec.

— Motor stop pulse when test point 78 is "low” for
= 0.2 sec.

Note:

After the motor start pulse, SWAB information (Subco-
ding Word clock) will become visible at this point. The
period time of that signal is 136 psec.

® Check the subcode clock signals

- Place a disc on the turntable.
- Select one of the following positions:
SERVICE POSITION 3 or position PLAY.
— Trigger the oscilloscope with the SWAB signal at test
point 78.
— Check the following signals:
SWAB at test point 78; pin 33
SCAB at test point 79; pin 35 (Subcode Clock from
Decoder-A to Filter B)
SDAB at test point 80; pin 34 (Subcode Data from
Decoder-A to Filter B)
and their interrelations.

Note:

While the burst of 10 clock pulses, appear on SCAB the
Q-channel information is transferred on SDAB. Hereaf-
ter the P-bit indication follows.

The P-bit is "high” between two bursts of 10 clock pul-
ses in case of pause indication and "low” in case of
music indication.

SWAB

wsBD|___
1

@ 1 1 | | 1 ctwimmﬂmmmm L

it FILTER-B IC

® Check the signals between Decoder-A IC and Filter-B
IC

— See sub. "li Decoder-A IC™:

* Check the X IN signal (test points 69 and 70)

* Check the timing signals meant for Filter B
(WSAB, CLAB, DAAB signals; test points 71, 72 and
73).

* Check the EFAB signal (test point 74)

* Check the subcode clock signals
(SWAB, SCAB, SDAB signals; test points 78, 79 and
80).

® Check the timing signals between Filter-B IC and DAC
IC

—~ Place a disc on the turntable.
— Select one of the following positions:
SERVICE POSITION 3 or position PLAY.
- Trigger the oscilloscope with the WSBD signal (Word
Select from Filter B to DAC) test point 85 (pin 18).
Check the following signals:
WSBD at test point 85; pin 18
CLBD at test point 87; pin 16 (Clock signal from Filter
B to DAC) and their interrelation.
If an Audio disc is used, there should be activity at test
point 86 (pin 15) DABD signal (DATA from Filter B to DAC).
If a disc with Digital Data (CD-ROM) is used, this point is
continuously switched "low” by transistor 6315. In that

case the word "data” appears on the dispiay.

S6448MHz

26835 | 2835

SE6uS

(=2.8224MHz

SDA i
8 MDA.00239 o

® Check the CRI signal

The CRI signal is "low” in case of track jumping.
Player in position SEARCH.

® Check the DEEM signal (test point 84; pin 32)

- Place test disc 5 on the turntable.

- During playback of track no. 14 (recorded without PRE-
EMPHASIS), the DEEM signal should be "high”.

- During playback of track no. 15 (recorded with PRE-
EMPHASIS), the DEEM signal should be "low”. suse

00BM

SWAB

DOBM

CS 3 849

EXCY ]

Check the DOBM signal (Digital Output)

Place a disc on the turntable.

Select the stand-by mode (only mains switch depres-
sed).

Trigger the oscilloscope with the SWAB signal (test
point 78).

Check the DOBM signal (test point 88; pin 14).

An empty audio signal has a fixed pattern.

See drawing, "Stand-by”.

Select the PLAY mode.

Check the DOBM signal. See drawing "PLAY".

[ | i
YU LRI i

208/DIV

POS. STAND-BY

POS. PLAY AUDIO INFORMATION 2uS/01Y
MDA.00238
ORA 1

132-60?
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® |n position SEARCH the ATSB signai is "low”, test
point 89; pin 22 (Attenuation Audio Signal)

® Check the MUSB signal test point 90; pin 23 (Soft

Mute)

This signal is "low" in positions:

PAUSE

SELECT + or SELECT - when jumping from one track
to another.

Fast SEARCH when the INDEX + or INDEX - button is
kept depressed for some time.

IV DAC IC (Dual Digital Analog Converter)
@ Check the signals between Filter-B IC and DAC IC

~ See sub. "lll Filter-B IC™:
* Check the timing signals between Filter-B IC and DAC
IC. ~

® Check the output of the OP-AMP after the DAC IC

- Place a disc on the turntable.

- In position PLAY or in SERVICE POSITION 3, the ana-
log (music) signal should be present at the output of the
OP-AMP, after the lead-in track has been read.

V DEEM CIRCUIT
® Check DEEM circuit

- Place test disc 5 on the turntable.

- During playback of track no. 14 (recorded without PRE-
EMPHASIS) the DEEM signal at test point 84 should be
"high”.

— During playback of track no. 15 (recorded with PRE-
EMPHASIS), the DEEM signal at test point 84 should be
"low”.

- During playback of track no. 14 the analogue signal
should be present at the source of 6317 (test point 91)
and 6318 (test point 92).

- During playback of track no. 15 the analog signal at the
source of 6317 (test point 91) and 6318 (test point 92)
should be 0 V.

VI KILL CIRCUIT

—~ During switching on and off the mains voltage the sig-
nai on the collector of 6325 (to be measured on a jum-
per, tp93) should be as indicated in the figure below.

o \—
oy

«0.85

-8y

|
POWER OFF

MDA.00134
T28

i
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Date:23-11-90 [Model: CD 65
MARANT2Z
Page:1/1 NBR:MZ90-056
Service Bulletin
Subject:
Circulation: all Application: Replacement CDM2
xx for information
customer complaint
in case of service
mandatory
ceesenanes . Int.ref:

When replacing CDM-2 by CDM-4 alo uP has to be changed.
Delete the uP sub-print with MAB8441/T012 and insert

MAB8441/T082 (4822 209 11416) on the original place (pos.6301) on

the decoder PCB. Desolder X-tal from sub-print and place it on

the decoder print (pos.1301).

CS 35 664
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OEE

DIGITAL AUOIO

EXPLODED VIEW LOADING

101

102
N2X10 \

103
104
105
106

NPPIPIEN N PR VEE SR

LOADING

101 4822 484 50401
102 4822 276 11277
103 4822 402 50208
104 4822 522 31905
105 4822 532 50268

106 4822 528 81046
107 4822 532 50262
108 4822 402 40045
109 4822 402 20096
1 4822 459 80268

112 4822 492 51725
113 4822 361 20576
114 4822 492 63218
37538011/A 115 4822 358 20116
116 4822 492 51726

17 4822 535 91857
118 4822 522 31907
119 4822 522 31908
121 4822 462 71375
122 4822 466 40176
123 4822 402 30143
124 4822 402 60928
125 4822 402 60927
126 4822 443 50771

CS 7776
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EXPLODED VIEW CABINET

CABINET PARTS

201 4822 701 10195 /A/N

201 4822 443 50773 /AB/FB/NB/TB/EB/PG
202 4822 466 61074

203 4822 701 10196 /A/N

203 4822 410 24769 /AB/FB/NB/TB/EB/PG

204 4822 701 10206
206 4822 701 10209 JA/N

206 4822 460 20608 /AB/FB/NB/TB/EB/PG
207 4822 701 10203 /A/N

207 4822 443 61737 /AB/FB/NB/TBJEB/PG
208 4822 701 10207 /AN

208 4822 460 20607 /AB/FB/NB/TB/EB/PG
209 4822 701 10197 JA/N

209 4822 413 41301 /AB/FB/NB/TB/EB/PG

210 4822 267 30688 JA/N 201
210 4822 267 30721 /AB/FB/NB/TB/EB/PG
211 4822 701 10201 /AN 202

211 4822 410 24772 /AB/FB/NB/TB/EB/PG
212 4822 701 10205 /A/N
212 4822 413 41299 /AB/FB/NB/TB/EB/PG

213 4822 701 10208 JA/N 203

213 4822 462 41106 JAB/FB/NB[TB/EB/PG 0,
214 5322 492 64624

216 4822 492 51723 206
217 4822 701 10202 /A/N 207
217 4822 410 24771 [AB/FB/NB/TB/EB/PG
218 4822 701 10193 JA/N

218 4822 450 60677 /AB/FB/NB/TB/EB/PG
219 4822 492 32505

221 4822 701 10204 JA/N

221 4822 410 24773 |AB/FB/NB/TB/EB/PG
222 4822 402 50207

223 4822 321 10385 /A/AB/N/NB/TB/EB/PG
223 4822 701 10152 -/FB 208
224 4822 532 11218

226 4822 701 10194 A/N
226 4822 443 61735 /AB/FB/NB/TB/EB/PG
227 4822 145 40185 [A/AB/N/NB/TB/EB/PG
227 4822 145 40186 -/FB

228 4822 492 60063

229 4822 701 10192 /A/N
229 4822 310 30698 /AB/FB/NB/TB/EB/PG
230 4822 505 10571
231 4822 701 10199
232 4822 701 10198

233 4822 276 11309
234 4822 265 20262
235 5322 27210215 /EB/PG
236 4822 49251724
237 4822 325 20138

239 4822 502 12012
241 4822 267 30631
242 4822 267 30673
243 4822 492 63076
244 4822 267 30673
245 4822 256 30231 /EB/PG
246 4822 267 30671
247 4822 267 30672
248 4822 462 40409

SST7777
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BLOCK DIAGRAM
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! ' 2 { CONTROL OSPLAY B ) TRAY-QUT TAAY-N '
H ANO « | OAvER o SWTCH 03 SWITCH
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B0-B3 - Control bits for radial circuit RE1 - Radial error signal 1 (summation of ATSB - Attenuation of Audio level in Search MuUss - Soft Mute signal
DAC - Current output for track jumping amplified currents D, and D, position (Cueing) PD/OC - Phase detector - oscillator control
{Digital to Analogue Converted) RE2 - Radial error signat 2 (summation of CD ROM QcL - Q-channel Clock signal
DODS - Drop out detector supression amplified currents D, and D, Switch - Digital Data information on disc sig- QDA - Q-channel Data signal
D1+4 - Photodiode currents RE dig - Radial error digital nal QRA - Q-channel Request Aknowledge
FE - Focus error signal RE lag - Radial error signal for LAG network CEFM - Clock Eight-to-Fourteen Modulator SCAB - Subcode clock Decoder-A to Filter-B
FE lag - Focus error signal for LAG network RD - Ready signal, starting up procedure CLAB - Clock signal Decoder-A to Filter-B SCLK-12C - Serial Clock signal Decoder-Control
HF - HF output for DEMOD finished CLBD - Clock signal Fiiter-B to DAC WP (Inter IC Connection)
HFD - HF detector output for DEMOD RPU - Radial puls after track jumping Al } Counter Reset Inhibit SDAB - Subcode data Decoder-A to Fiiter-B
HF-in - HF current input Si - On/off control for laser supply and . . SDAT-12D - Serial Data Signal Decoder-Control
. " . Py DAAB - Data signal Decoder-A to Filter-B -
M - Laser monitor diode input . focus circuit DABD B Data signal Filter-B to DAC pP (Inter IC Connection)
Lo - Laser amplifier current output TL - Track loss signal 9 SWAB/SSM - Subcode Word/Start-stop motor sig-
MC - Motor control signal Ve - Control voltage for turntable motor DEEM - Deemphasis nal
RE - Radial error signal (amplified RE,- - . WSAB - Word Select Decoder-A to Filter-B
RE, currents) DosM - Digital out signal ) WSBD - Word Selsct Filter-B to DAC
! EFAB - Error flag Decoder-A to Filter-B h " !
IREF _ Reference Current XIN - Oscillator signal in Decoder-A
— e XSYS - Oscillator signal out Filter-B
MSTP - Motor start-stop signal
MUTE - Mute signal
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36 E 2%
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270 E 2%
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360 E 2%
390 E 2%
430 E 2%
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510 E 2%
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m —H+ SYMBOL DESCRIPTION SYMBOL DESCRIPTION
DRAM UPD41416G-15 4822 209 50682 2350 47NF 2% 63V 4822 121 50961
FTD DRIVER COP470N 4822 209 11121 2352 14NF 2% 63V 4822 121 50432 —_— i .
IC-A SAAT210 4822 209 11155 2354 2NF 2% 160V 4822 121 50987 - Capacitor. general ‘@ Transistor (N.P.N.)
IC-B SAA7220 4822 209 11157 2360 22NF 2% 160V 4822 121 50841
LM833 (NSC) 4822 209 83163 2362 INF  2%250V 4822 121 41531 e Elactralytic capacitor .
MAB8441P/T041 4822 209 11154 2328 220 NF 4822 122 32715 = (+ and - may be omitted) Transistor (P.N.P.)
MAB8441P/T012 4822 209 50418 2501 Cer.cap 3N3-400V 4822 121 40327
SN74LS74AN 4822 209 80782 o Bipolar electrolytic
MC78M15CT 4822 209 80808 o — capacitor == Direct current (DC)
MC7805CT 4822 209 80891 T (+ may be omitted)
MC79M15CT 5322 209 86361
1551 Potm. 10K log. 4822 100 30056 )
T s ey | a0es Safety res. 262 5% 4822 111 30492 1 Resistor. general U Alternating current (AC)
TOA1541/NS DUAL DAC 4822 209 70295 3080 Safety res. 1E 5% 4822 111 30483
3301 Safety res. 2E2 5% 4822 111 30492
_@ _@ © 3321 Safety res. 4E7 5% 4822 111 30499 _¢_ N.T.C. resistor —7{__ Earth (functional)
3332 Safety res. 10E 5% 4822 111 30508 -6 =
3352 Safety res. 47€ 5% 4822 111 30526
BC338-25 4822 130 40958 3371 Safety res. 220E 5% 4822 111 30544 . . ,
BC328-16 4822 130 41023 3555 Safety res. 10E 5% 4822 111 30508 J{;]_ P.T.C. resistor - Frame or chassis connection
BC328-40 4822 130 41715 3316 Safety res. 150K 5% 4822 111 60166
BC5488 4822 130 40937 3356 Safety res. 3k9 5% 4822 111 60156 i & Direction in which AC
BC5578B 4822 130 44568 Y *{ﬁl— vglftezg :Idvjl:set'm:r::h —_—> voltages are passed on
BC818-25 4822 130 42696 >— (optional present)
BCB48BR 4822 130 42549
BC858B 5322 130 41983 —{F o R )
BSR56 2822 130 42633 BU Mains inlet 4822 265 20262 Chip. jumper Interrupted line
BC338-16 4822 130 40892 BU2, 3 ginch socket 2P 4822 267 30631
BU4 inch socket 1P 4822 267 30673 -
BCss88 4822 130 44197 BUS Cinch socket 2P 4822 267 30672 -, Pin contact —+— L‘fgssﬁ?‘""ﬁf:::
P BUG Cinch socket 2P 4822 267 30671 g
> - BU7 Cinch socket 1P 4822 267 30673
BUS8/A/N Headphone socket 4822 267 30688 pu— Bus contact Connected lines
BAX18 4822 130 34121 Bu8g/.. .. Headphone socket 4822 267 30721
HZ12A2 (12V0) 4822 130 32987
HZ12B3 (13V0 4822 130 32699 ) . )
HZ4B82 E3V9)) 4822 130 32843 Misellaneous —Y Y Coil, self-induction Cable tree with lead-outs
HZ5B1 (4V7) 4822 130 32986
SK-1 4822 276 11309
My57123 RED 4822 130 32301 SK-20 + SK-31 4822 276 11276 Transformer with ch I
HZ6C2 (6V2) 4822 130 32698 { anger, general
TLO123A orange 4822 130 32939 Fuse holder 4822 492 60063 : efectrically poor (arrow is optional)
TLR123A green-led 5392 130 34959 1701/.. 200MA-T 4822 253 30012 : conductgng core and
1N4002 5322 130 30684 1701/FB 400MA-T 4822 253 50076 | adjustable
1N4148 4822 130 30621 5001/.. Mains transformer 4822 145 40185 pre-magnetization 8 T
5001/FB Mains transformer 4822 145 40186 Veo oltage Lonlrofie
Thermal fuse . Osciliator
—H- (5001) 4822 252 20007 —>— Diode
1052 Display 9ST68ZA 4822 130 90285 —
1052, 1451 6 MHz 4822 242 70392 XU . )
1302 11,2086 MHz 4822 242 71349 g Zoner diods % Band-pass filter
e Stabist
—p— abistor .
5301,5302  Coil 470 UH 4822 157 51193 @ Phase changing network
5303 HF-TRAFO dig. output 4822 148 80281 Doubie variable
haluly o capacity diode
{in one envelops) —
N s Deiay element
—p— Photo conductive diode
ASN L
—p— L.E.D. D Amplifier. general

M0A.00083 7128
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SYMBOL DESCRIPTION
I T 02N <20 51
+[> — Operational amplifier (CR 18) > 270k(2 107
03 <S1MO 6
(CR25) >1MNQY 107
—b> . . .
— Differential amplifier 0.33W 5%
IS = (srren)
0.25W <10MOY 5%
| = R >MQ 107
-~ Splitter
0.5W <1l MO 5%
T R S1MO 10
Operational amplifier 0.67W 52
t with open output -+ {CR 52)
1.16W 57
o T (R 68
— Exclusive OR gate
0 b True/complement amplifier )
- with high input A—A——"— Ceramic plate si ity
c=63 Y
: B
Y . [
°® I}— rolyester fiat foil ézé g
FF 'Flip Flop * i :100 ¥
d -
__"__ Polyester mepolesco l,gg g
m
HF— wytar {0y
-1 & tro¥mm flot foit smath sizad) e 50 v
— AND gate ont ' B
] 22 J}— Micropoco 3;§§§ g
M
'—‘:"——— Tubular ceramic R
-1 =1 (body colour pink or yeilow/green) g:?z ¥ i
— OR gate M |
1 * E=20 V i
o Miniature single elco Egg g
. L =80 ;
1 00 o ‘
N . Inverter with high input 22— Subminiature tantalum |
|

MDA.00084

CS 3 864




| Compact disc mechanism C.D.M.-2

%g%ggg Hi-Fi/ Leuven{)‘{;gg;;égzgg
Service
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ServiceManual

For Service Manuals Contact ComPACT
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor @]Dg@
- Oxon OX9 4QY
VerSIO{\ Tel- 01844-351694 Fax:- 01844-352554 OICTAL Aupio
(see sticker) Email:- snquiries@mauritron.co.uk
on CDM)
Static Circuit PCB Block Test uP on PCB? Turntable
versions diagram drawing diagram method magnetic
CDM-2 Hi-Fi/
0000 ! I ! ! yes "
# CDM-2 Leuven/
0003 : I ! ! yes yee
CDM-2 Top Hi-Fif
0001 A A Il 1l no no
Dynamic
versions
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0307 N yes

Safety regulations require that the set by restored to its original
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1. Table of contents and elucidation on the layout. 1 1-1-a
- . 2 2-1-a
2. Servicing hints. 2-2-a
3. Measurements and adjustments.
4. Exploded view of CD mechanism and component
parts lists. 3 3-1-c
5. Block diagram, circuit diagrams, PCB data and parts
lists of electrical components.
6. Changes. 3-2-b
7. Additional information. 3-2-1
3-2-2
1. ELUCIDATION ON THE LAYOUT OF THE 3-6
DOCUMENTATION a7
This documentation consists of chapters.
The number of the chapter is indicated by the first digit
of the page number. 3-11-a
The second digit of the page number is the sequence 4 4-1-c
numbering.
5 5-1-a

If modifications or supplements require new

supplementary or replacement pages, the page number 5-2-a

is extended with a third part:

A digit behind the page number indicates that it concerns 5-3-a

a supplementary page. 5-4-a
5-4-1

A replacement page is indicated by a letter behind the

page number. 5-4-2

Example: 5-5-b

3-6 is page 6 of chapter 3

3-6-1 is a supplementary page behind page 3-6 5-6-b

3-6-a is the replacement page of page 3-6 (so page 3-6

can be taken out of the documentation). 5-6-b-1
5-6-b-2
5-6-a-3
5-6-a-4
5-6-5
5-6-6
5-7
5-8-a

6 6-1
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Servicing of the RAFOC unit,
replacement of the flex PCB item no.
57, assembly of flex PCB item no. 57,
replacement of focus unit item no. 562
and servicing of the turntable motor.
Measurements and adjustments, check
of the laser supply, adjustment of the
laser current, fine adjustment of the
laser current, check of the angle
setting.

Adjustment of the angle setting, check
of the motor control (Hall control).
Check of the motor control.

Detailed measuring method for servo +
pre-ampl. circuit I.

Detailed measuring method for
servo + pre-ampl. circuit Ii.

Exploded view and mechanical
components.

Block diagram |, servo + pre—amplifier
PCB I

Electrical components i, Servo +
pre—amplifier PCB |.

Servo + pre—amplifier circuit I.

Servo + pre—amplifier circuit Il.
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dynamic motors.
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3. Measurements and adjustments.

4. Exploded view of CD mechanism and component
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5. Block diagram, circuit diagrams, PCB data and parts

lists of electrial components.

6. Changes.
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1. ELUCIDATION ON THE LAYOUT OF THE
DOCUMENTATION

This documentation consists of chapters.

The number of the chapter is indicated by the first digit
of the page number.

The second digit of the page number is the sequence
numbering.

If modifications or supplements require new
supplementary or replacement pages, the page
number is extended with a third part:

A digit behind the page number indicates that it
concerns a supplementary page.

CS 2799GB

A replacement page is indicated by a letter behind the
page number.

Example:

3-6 is page 6 of chapter 3

3-6-1 is a supplementary page behind page 3-6
3-6-a is the replacement page of page 3-6 (so page
3-6 can be taken out of the documentation).




|

2. SERVICING HINTS

To prevent loose metal objects from getting in the CD
mechanism, it will be necessary to see to a clean
repair station.

The objective can be cleaned with a blow brush.

When effecting repairs to, or making measurements
on the CD mechanism, be careful not to damage the
flat springs of the focusing unit.

THE PHOTODIODES AND THE LASER ARE MORE
SENSITIVE TO ELECTROSTATIC DISCHARGES THAN
MOS ICS.

CARELESS HANDLING DURING SERVICING MAY
REDUCE LIFE EXPECTANY DRASTICALLY.

FOR THIS REASON CARE SHOULD BE TAKEN THAT
DURING SERVICING THE POTENTIALS OF THE AIDS
AND YOURSELF ARE EQUAL TO THAT OF THE
SCREENING OF THE SET.

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

The disc should always bed down well on the turntable.
If the tray mechanism has to be demounted for repair,
one or several separate disc hold-downs should be
used.

The CD mechanism then can function normally in the
set.

' ‘ !

2-1-a

For measurements and adjustments it is possible to
position the working mechanism outside the set.

To do this, the following extension cables are supplied
as service aids: cable between connector 34 on the
servo + preamplifier PCB and connector 43 on the
decoder PCB: 4822 321 21274 (9-pole).

Cable between connector 33 on the servo +
preamplifier PCB and connector 42 on the decoder

PCB: 4822 321 21273 (5-pole).

Cable between the Hall motor PCB and connector 36
on the servo + preamplifier PCB: 4822 321 21284.
This last cable allows us to demount the servo +
preamplifier PCB and place it beside the CD

mechanism on the work table.

In this way, measurements on a working set can easily

be carried out.

SERVICE AIDS

Audio test disc

Disc without errors +
Disc without DO errors,
black spots and fingerprints
Torx screwdrivers:

-set (straight)

-set (square)

Disc hold-down

Service cable (9-pole)
Service cable (5-pole)
Serivce cable (4-pole)
IR LED CQY89A-II

4822 397 3008¢

4822 397 3009¢

4822 395 5014¢
4822 385 50132
4822 532 6090¢€
4822 321 21274
4822 321 2127¢
4822 321 21284
4822 130 31332

GENER, DISMOUNTING MOUNTING
VACUUM PISTON 9. A PAIR OF TWEEZER
SOLDERING | ;4822 395 10082 e.9 ERS
¥/ A
oR " 205 08 mm
SOLDERING -0
{RON Y SOLDERING PRESSURE
SOLDER WICK g, IRON N
4822 321 40042 }
|
I
SOLDERING TIME SOLDER 8 I
e.g. A PAIR OF TWEEZERS < 3 sec/side @05-08 mm ’
PRESSURE / SOLDERING
/ + IRON
CHIP c
COMPONENT
EXAMPLES

SOLDEA SOLDER
COPPER TRACK ¥,
P.C8.
GLUE m—ﬂ ITosz11

\vl I v ]
RIGHT ~—
PRECAUTIONS
SOLDERING
JRON
(DA
X 7 1 v
N, N—""
SOLDERING SO|LH%E'?ING

IRON
CHIP
COMPONENT N

27 012C12

SERVICE PACKAGE

Fig. 1.
CS 2800GB



2-2-a

Servicing the RAFOC unit (=Radial and Focusing unit,
item no. 56. See exploded view CDM-2).

- Take the CD-mechanism and servo PCB assembly out
of the set.
(For the demounting instructions see the service
manual of the set). '

- Remove the flexible PCB from connector 31 on the
servo PCB by lifting the upper part of the connector
and taking the flexible PCB out.

. %

MDA.00232
T22/48

- Undo the 4 screws on the conductor-side of the servo
+ pre-amplifier PCB.(Fig. 1)

The servo + pre-amplifier PCB can now be removed.

- The RAFOC unit can be removed after the two fixing
screws M3 x 25 have been loosened.

Caution: when doing so, the two nuts M3 on the upper
side of the CD mechanism come loose.

- Now the pivot plate, item no. 59, can be removed.

- After removing the clamping piece, item no. 51, the
RAFOC unit/flexible PCB assembly can be taken out.
Attention: when mounting the RAFOC unit, see to it
that the flexible PCB reset well against the mounting
plate at the height of the clamping piece (item no. 51).
In some cases, after exchanging the RAFOC
unit/flexible PCB assembly, it may be necassary to
glue the flexible PCB with a fast-drying glue to prevent
the RAFOC unit from rubbing against the flexible PCB.
The gluing should be done very carefully.

— When the laser and/or the monitor diodes are
defective, it will be necessary to replace the RAFOC
unit, item no. 56.

~ After mounting the RAFOC unit you should make sure
that the arm runs clear over the entire disc diameter.
This can be checked by means of a spring-pressure
gauge which is held against the magnet of the
focusing unit.

The friction of the arm, measured over the entire
meter reading, may not be greater than 25mN.

- A fast check of the clearance of the arm is possible in
service position 0.

The RAFOC unit can be moved across the diameter of
the disc by operating the SEARCH FORW. and REV.
keys. (see DETAILED MEASURING METHOD
Servo-circuit).

Replacing the flexible PCB (item 57)
- Demount the RAFOC unit.

- Remove the 2 fixing rings (item 60) from the flexible
PCB.

- Desolder the connections A (see Fig. 2) of the flexible
PCB.

CS 2 801GgB

38221 C2

Fig. 2

- Before desoldering the connections C of the
photodiode PCB, the positions of the connecting points
of the photodiode PCB should be marked, so that
afterwards the PCB can correctly be replaced.

— Now the 6 connections C of the photodiode PCB can
be desoldered by heating the pins C one by one until
the flexible PCB comes loose.

This should be done very carefully.

- Desolder the 4 connections of the radial coils.

~ Unsolder the 3 connections of the laser PCB.

Mounting the flexible PCB (item 57).

— Solder the 4 connections of the radial coils.

- Apply the connections A and B (see Fig. 2).

- Before the 6 connections of the photodiode PCB can
be soldered, they should be provided with an extra
coating of tin.

- Place the flexible PCB under the photodiode PCB.

- In order to hold this position, the flexible PCB may be
supported (for example by an expanded paper-clip
between the arm and the underside of the flexible PCB).

- Then the 6 connections C can be heated so that they
become soldered to the photodiode PCB.

- Replace the two fixing rings (item 60) of the flexible PCB.

Replacing the focusing unit (item 52).

- Desolder the 2 connections of the flexible PCB on the
focusing unit.

- Remove screw 2Nx10.

- As a result the fixing piece (item 54) will come loose.

- The focusing unit can now be removed.

— When mounting the focusing unit, care should be taken
that the focusing unit runs clear.
The position of the focusing unit is fixed, adjustments
are not possible.

Servicing the turntable motor (see exploded view).

The components indicated in the exploded view by item
numbers 62, 63 and 64 are supplied as an assembly for
servicing purposes because of the mechanical and
electrial factory adjustments.

For inspection of the turntable motor assy see ''check of
the turntable motor"”, page 3-1.
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2. SERVICING HINTS E
To prevent loose metal objects from getting in the CD For measurements and adjustments it is possible to i
mechanism, it will be necessary to see to a clean position the working mechanism outside the set.
repair station. To do this, the following extension cables are supplied
as service aids: cable between connector 34 on the
The objective can be cleaned with a blow brush. servo + preamplifier PCB and connector 43 on the
decoder PCB: 4822 321 21274 (9-pole).
When effecting repairs to, or making measurements Cable between connector 33 on the servo +
on the CD mechanism, be careful not to damage the preamplifier PCB and connector 42 on the decoder
flat springs of the focusing unit. PCB: 4822 321 21273 (5-pole).
Cable between the Hall motor PCB and connector 36
THE PHOTODIODES AND THE LASER ARE MORE on the servo + preamplifier PCB: 4822 321 21284.
SENSITIVE TO ELECTROSTATIC DISCHARGES THAN This last cable allows us to demount the servo +
MOS ICS. preamplifier PCB and place it beside the CD
CARELESS HANDLING DURING SERVICING MAY mechanism on the work table.
REDUCE LIFE EXPECTANY DRASTICALLY. In this way, measurements on a working set can easily
FOR THIS REASON CARE SHOULD BE TAKEN THAT be carried out.
DURING SERVICING THE POTENTIALS OF THE AIDS SERVICE AIDS
AND YOURSELF ARE EQUAL TO THAT OF THE Audio test di 4822 397 30085
SCREENING OF THE SET. udio test disc
Disc without errors +
Leadless components have been applied in the set. Disc without DO errors,
For the insertion and removal of leadless components black spots and fingerprints 4822 397 30096
see the figure below. Torx screwdrivers:
-set (straight) 4822 395 50145
The disc should always bed down well on the turntable. bset (ﬁqltéarde) N jggg 222 gg;gg
If the tray mechanism has to be demounted for repair, S:asr(\:/icg c;b?gv(g-pole) 4802 301 21274
Sgsdor several separate disc hold-downs should be Service cable (5-pole) 4822 321 21273
: . : . Serivce cable (4-pole) 4822 321 21284
;I;te CD mechanism then can function normally in the IR LED CQY89AII 4822 130 31332
GENERAI DISMOUNTING MOUNTING
SOLDERING 045’2%'\39";'31&%'; e.g. A PAIR OF TWEEZERS
IRON - /1 A
e.g. WELLER
SOLDER TIP PT-H7
OR A SOLDER
SOLDERING ©05-08mm
IRON SOLOERING PRESSURE
SOLDER WICK xy, IRON ) 3
4822 321 40042 N
SOLOERING TIME SOLDER B
e.g. A PAIR OF TWEEZERS < 3 sac/side 205-08 mm
8 PRESSURE J SOLDERING
neatng _ Y/ weating ¥ IRON
) o
. SOLDERING IRON
[
COMPONENT
SOLDER sOLDCE(;‘PPEF! TRACK SoLpERwiCK CHEANING EXAMPLES
P.C.B.
GLUE m“_ﬂ Qr\ 11
\ y A 1) A" A —J
vRIGHT ~—7
PRECAUTIONS
_SOLDERING
IRON
(D=t (o
‘vl 1] \/l
SOLDERING SOLDER'N/G
ROV CHIP 2 ;
COMPONENT @
| ' v 4
SERVICE PACKAGE %&‘ 1
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Servicing the RAFOC unit (=Radial and Focusing unit,
item no. 56. See exploded view CDM-2).

— Take the CD-mechanism and servo PCB assembly out
of the set.
(For the demounting instructions see the service
manual of the set).

- Remove the flexible PCB from connector 31 on the
servo PCB by lifting the upper part of the connector

and taking the fiexible PCB out.
2
1

MDA.00232
T22/48

\

\ Fig. 1

- Undo the 4 screws on the conductor-side of the servo
+ pre-amplifier PCB.(Fig. 1)

The servo + pre-amplifier PCB can now be removed.

- The RAFOC unit can be removed after the two fixing
screws M3 x 25 have been loosened.

Caution: when doing so, the two nuts M3 on the upper
side of the CD mechanism come loose.

— Now the pivot plate, item no. 59, can be removed.

- After removing the clamping piece, item no. 51, the
RAFOC unit/flexible PCB assembly can be taken out.
Attention: when mounting the RAFOC unit, see to it
that the flexible PCB reset well against the mounting
plate at the height of the clamping piece (item no. 51).
In some cases, after exchanging the RAFOC
unit/flexible PCB assembly, it may be necassary to
glue the flexible PCB with a fast-drying glue to prevent
the RAFOC unit from rubbing against the flexible PCB.
The gluing should be done very carefully.

— When the laser and/or the monitor diodes are
defective, it will be necessary to replace the RAFOC
unit, item no. 56.

- After mounting the RAFOC unit you should make sure
that the arm runs clear over the entire disc diameter.
This can be checked by means of a spring-pressure
gauge which is held against the magnet of the
focusing unit.

The friction of the arm, measured over the entire
meter reading, may not be greater than 25mN.

- A fast check of the clearance of the arm is possible in
service position 0.

The RAFOC unit can be moved across the diameter of
the disc by operating the SEARCH FORW. and REV.,
keys. (see DETAILED MEASURING METHOD
Servo-circuit).

Replacing the flexible PCB (item‘57)
- Demount the RAFQOC unit.

- Remove the 2 fixing rings (item 60) from the flexible
PCB.

~ Desolder the connections A (see Fig. 2) of the flexible
PCB.

CS 2 801Ggs

3820 C2

Fig. 2

- Before desoldering the connections C of the
photodiode PCB, the positions of the connecting points
of the photodiode PCB should be marked, so that
afterwards the PCB can correctly be replaced.

~ Now the 6 connections C of the photodiode PCB can
be desoldered by heating the pins C one by one until
the flexible PCB comes loose.

This should be done very carefully.
- Desolder the 4 connections of the radial coils.
— Unsolder the 3 connections of the iaser PCB.

Mounting the flexible PCB (item 57).

- Solder the 4 connections of the radial coils.

- Apply the connections A and B (see Fig. 2).

- Before the 6 connections of the photodiode PCB can
be soldered, they should be provided with an extra
coating of tin.

— Place the flexible PCB under the photodiode PCB.

- In order to hold this position, the flexible PCB may be
supported (for example by an expanded paper-clip
between the arm and the underside of the flexible PCB).

— Then the 6 connections C can be heated so that they
become soldered to the photodiode PCB.

- Replace the two fixing rings (item 60) of the flexible PCB.

Replacing the focusing unit (item 52).

- Desolder the 2 connections of the flexible PCB on the
focusing unit.

- Remove screw 2Nx10.

- As a result the fixing piece (item 54) will come loose.

- The focusing unit can now be removed.

- When mounting the focusing unit, care should be taken
that the focusing unit runs clear.
The position of the focusing unit is fixed, adjustments
are not possible.

Servicing the turntable motor (see exploded view).

The components indicated in the exploded view by item
numbers 62, 63 and 64 are supplied as an assembly for
servicing purposes because of the mechanical and
electrial factory adjustments.

For inspection of the turntable motor assy see ""check of
the turntable motor", page 3-1.
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3. MEASUREMENTS AND ADJUSTMENTS

Check of the laser supply

The laser and the laser supply in IC6101 plus the monitor
diode form a feedback system. A defect in the laser
supply may result in the destruction of the laser.

If, in that case, the laser (= complete RAFOC unit item
no. 56) is replaced, the new laser will also become
defective.

However, it is impossible to check and repair a feedback
system if a link is missing. For this reason the laser
supply can be checked with the circuit below. The green
LED replaces the laser, the voltage across the 18-Ohm
resistor is fed back as monitor voltage, the 33-Ohm
resistor and the switch serve to draw more current from
the laser supply.

— to LO{N-9}

B LED CONNECTEQ
™ OIRECTLY
to LM{21-8) TO THE
ERVO +
SK PRE~AMPL. PCB
to A (31=10)
Fig. 3

LED GREEN e.g. CQY 94 IV 5322 130 32182

The above circuit is connected to connector 31 via an

extension cable instead of a flex print. The normal flex
print is not suited for this purpose because of its high

internal resistance.

Code no. extension cable 4822 322 40066
- The above flex print out of connector 31 on the servo
+ pre- amplifier PCB.

~ Connect the circuit via the extension cable to
connector 31.

- Select the play mode by grounding Si (pin 20 of 1C6101).
Note: Si = 0, start initialization low, is the play mode.

- Measure the voltage LO (Laser Out) at test point 9.

SK open: 1,8V LO 2,3V
170 mV LM 220 mV
The green LED emits little light.

SK closed: 1,8 VLO23V
170 mV LM 220 mV
The green LED emits little light.

- During the change over from SK closed to SK open,
the LED will emit more light for a short moment.

- The control sees to it that the same amount of current
flows through the LED when SK is open and when SK
is closed.

At Si = 1, in the STANDBY state, LO =0V + 40,2 V.

Repair procedure

Since laser, monitor diode and photodiodes are very
sensitive to static charges, care should be taken that
during measurements and adjustments the aids and
yourself have a potential that is equal to that of the CD
mechanism.

3-1-a

Attention: whan exchanging the RAFOC unit (item 56 on
the CDM-2 exploded view drawing), the laser output
potentiometer (3106) should be placed in mechanical
mid-position to avoid damage to the laser.

Adjusting the laser current.
Test point on the servo + pre-amplifier PCB.

~ Put test disc 4822 397 30096 (disc without defects =
Test disc number 5) on the turntable.

- Put the player in service position 1.

- Connect a DC voltmeter to test points 1 and 2
(=across resistor 3102).

- Using potentionmeter 3106, adjust the laser supply
until the voltage across resistor 3102 is about 40mV.
(This voltage varies when the disc is rotated).

This is a preliminary adjustment.

Fine adjustment of the laser current.

-~ Connect a DC voltmeter to test points 1 and 2
(=across resistor 3102).

- Play track 1 of test disc 4822 397 30096.

- Using potentiometer 3106, adjust the laser supply until
the voltage across resistor 3102 is 50mV +5mV.

Check of the motor controi (Hall control)
(see motor PCB).

1. Interrupt the V_ connection by desoldering connector
pin 36-5 on the servo + pre-amplifier PCB.

2. Connect channel A of a dual-beam oscilloscope to the
emitter of transistors 6082, 6083 on the motor PCB
and channel B to the emitter of transistors 6084, 6085.
Position of the oscilloscope: 2V/div-10 ms/div.

3. Switch on the player.

4. Inject a negative voitage (Vin) to pin 4 of connector 02
of the motor PCB.

This voltage may only be injected after the circuit is
connected to the supply voltage.

Start from 0V and lower this voltage fast to -5V.
The motor should then be running.

When the motor is running, the voltage can be
reduced to -1,5V.

The motor should keepon running

5. Now sinusoidal signals (V-out) should be present on
the oscilloscope (see figure 4) which, after about 2
seconds, lie symmetrically round the 0-axis and have
shifted 90° in phase relative to one another.

The amplitudes of these 2 signals have a maximum
permissible ratio of 1:2.

6. The amplitude is dependent on the injected voltage.
The ratio V-in/V-out pp should lie between 1:2 and 1:3.

7. Now determine at what value for V-in the motor
rotates 600 r.p.m.

At 600 r.p.m. the freguency of V-out is 30 Hz.
V-in should lie between -1,5V and -3,7V at this speed.

Conclusion

When all these conditions are fulfilled, it may be
assumed that the motor and the PCB are all right.

If items 4, 5 and 6 are not correct, the fault is most likely
to be found in the electronics.

If items 4, 5 and 6 are correct, and at item 7 a voltage of,
for example, -4,5V is needed to obtain a motor speed of
600 r.p.m., it is very likely that there is a mechanical fault,
for example a too high bearing friction.
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3. MEASUREMENTS AND ADJUSTMENTS

Check of the laser supply

The laser and the laser supply in IC6101 plus the
monitor diode form a feedback system. A defect in the
laser supply may result in the destruction of the laser.
If, in that case, the laser (= complete RAFOC unit item
no. 56) is replaced, the new laser will also become
defective.

However, it is impossible to check and repair a
feedback system if a link is missing. For this reason
the laser supply can be checked with the circuit below.
The green LED replaces the laser, the voltage across
the 18-Ohm resistor is fed back as monitor voltage,
the 33-Ohm resistor and the switch serve to draw
more current from the laser supply.

— to LO(31-9)

GREEN
S, LED CONNECTED
™ DIRECTLY
J to LM(31-8) T0 THE

o SERVO +
SK ( E PRE—-AMPL. PCB

< to L (31-10)

38 583 A12

Fig. 3

LED GREEN e.g. CQY 94 IV 5322 130 32182

The above circuit is connected to connector 31 via an

extension cable instead of a flex print. The normal flex
print is not suited for this purpose because of its high

internal resistance.

Code no. extension cable 4822 322 40066

- The above flex print out of connector 31 on the servo
+ pre- amplifier PCB.

- Connect the circuit via the extension cable to
connector 31.

- Select the play mode by grounding Si (pin 20 of IC6101).
Note: Si = 0, start initialization low, is the play mode.

- Measure the voltage LO (Laser Out) at test point 9.

SK open: 1,8 V LO 2,3V

170 mV LM 220 mV
The green LED emits little light.

SK closed: 1,8 VLO 2,3V
170 mV LM 220 mV
The green LED emits little light.
~ During the change- over from SK closed to SK open,
the LED will emit more light for a short moment.
— The control sees to it that the same amount of current
flows through the LED when SK is open and when SK
is closed.

At Si = 1, in the STANDBY state, LO =0V + 0,2 V.

Repair procedure

Since laser, monitor diode and photodiodes are very
sensitive to static charges, care should be taken that
during measurements and adjustments: the aids and
yourself have a potential that is equal to that of the CD
mechanism.

3-1-c

Attention

When exchanging the RAFOC unit (item 56 on the
CDM-2 exploded view drawing), the laser output
potentiometer (3106) should be placed in mechanical
mid-position to avoid damage to the laser.

Adjusting the laser current

Coarse adjustment

— Place potentiometer 3106 approximately in the centre.

— Place test disc 5, 4822 397 30096, on the turntable.

- Bring the player in Service position I.

~ Now the focus motor will max. 16X search for the focal
point. On the display a "1” will appear if the focal point
has been found.

- If this does not happen, turn potentiometer 3106 a bit
to the left or to the right until a "1" appears on the
display.

Fine adjustment of the laser current

- Connect a DC voltmeter to test points 1 and 2 (=
across resistor 3102).

- Play track 1 of test disc 4822 397 30096.

- Using potentiometer 3106, adjust the laser supply until
the voltage across resistor 3102 is 50 mV + 5 mV.

Checking the angle setting

The angle setting can be checked with the glass-disc
method which is explained below.

41459 A2

Put glass disc 4822 395 90204 on the turntable.

Make sure that the glass disc beds down well on the
turntable.

Place the CD mechanism under a light source, under
which there is a straight line (e.g. under a fluorescent
tube with grid).

Set the arm to mid-position of its radial track.

Turn the mechanism until the arm is paralle! to the line
under the light source (see figure below).

Look into the direction and in the extension of the line to
the reflection there of on the glass disc and in the
objective.

These lines should not be apart more than 4 mm.

§
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Fig.4

DETAILED MEASURING METHOD FOR THE SERVO +
PRE-AMPLIFIER CIRCUIT |

HINTS

Test discs

It is important that the test discs be treated with great
care.

The disturbances on the discs (black spots, finger-prints,
etc.) are exclusive and are unamibiguously positioned.
Damages may cause extra drop-outs etc., thus putting
an end to the exclusivity of the intentional error on the
disc.

In that case it is not possible anymore to check for
example the good functioning of the track detector.

Measurements on op-amps

In the electronic circuits, op-amps have frequently been
used.

The applications include amplifiers, filters, invertors and
buffers.

In those cases where in one way or the other feedback
has been applied, the voltage difference at the
differential inputs converges to zero.

This applies to both DC and AC signals.

The cause can be traced to the properties of an ideal
op-amp (Z,=co, G=o00, Z,=0).

If one input of an op-amp is directly connected to
ground, it will be virtually impossible to measure at the
inverting and non-inverting inputs.

In such cases only the output signal will be measurable.

That is why in most cases the AC voltage at the inputs
will not be given.
The DC voltages at the inputs are equal.

Stimulating with 0" and ’1”

During faultfinding it is sometimes necessary to connect
certain points to ground or to supply voltage.

As a result certain circuits can be brought in a desired
state, thus shortening the diagnosis time.

In a number of cases the relevant points are outputs of
op-amps.

These outputs are short-circuit-resistant, that is, they can
be brought to 0"’ or ground without problems.

The output of an op-amp, however, should never be
connected directly to the supply voltage.

Measurements on microprocessors

Inputs and outputs of microprocessors shouid never be
connected directly to the supply voltage.

The inputs and outputs should only be brought to 0" or
ground if this is stated explicitly.

CS 2 803GB

Measurements with an oscilloscope

During measurements with an oscilloscope it is
recommended to use a 1:10 test probe, since a 1:10
probe has a considerably smaller input capacitance than
a 1:1 probe.

Selection of the ground potential

Itis very important to select a ground point that is as
close as possible to the test point.

Conditions for injection

- Injection of levels or signals from an external source
should never take place if the relevant circuit has no
supply voltage.

- The injected levels or signals should never be greater
than the supply voltage of the relevant circuit.

Continuous burning of the laser

- Bridge capacitor2174 on the servo + pre-amplifier PCB.

- Connect Si (=pin 20 of IC6101 on the servo +
pre-amplifier PCB) to ground.

- Switch on the power supply.

- The laser now burns continuously.

Indication of the test points

In the drawing of the diagrams and PCBs the test points
are indicated by a number (e.g. @) to which the
measuring method refers.

in the following measuring method the symbol <> has
been omitted for the test points indicated.

GENERAL CHECK PQINTS

In the detailed measuring method below, a number of
general conditions, required for a properly functioning
set, will not be mentioned.

Before the detailed measuring method is started, these
general points should be checked:

a. Ensure that the disc and objective are clean (remove
dust, fingerprints, etc.) and use undamaged discs.

b. Check that all supply voitages are present and that
they have the correct values.

¢. Check the good working of the microprocessor by
means of the built-in test programme and servicing
programme.

Method:

See self-test of the servo uP.

L)
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Place the CD mechanism so that the reflected line runs
across the centre of the objective.

When the line that is reflected by the glass disc stays
within the surface of the objective, the angle setting is
correct.

I’ ~~ isocm

' ~
|
I

OBJECTIVE
OISC {TRANSPARENT)
41 460 A2

Turn the CD mechanism through 90° relative to the
previous position. The arm must be kept in mid-position
(see figure above).

Repeat the previous check.

Adjusting the éngle setting

For adjusting the angle setting one or both of the two
locking knocks for the bearing plate on pos. 62 must be
broken.

If a check on the angle setting shows that the angle falls
outside the tolerance, the angle should NOT be adjusted
for minimum deviation, but it should be adjusted within
the tolerance.

The new setting should lie between the old setting and
the optimum setting. After adjusting the setting, the
friction of the arm must be checked. This is done by
means of a spring pressure gauge which is held against
the magnet of the focusing unit.

The friction of the arm, measured over the entire meter
reading, should not be greater than 25 mN.

When the friction appears to be too high, the RAFOC unit
must be replaced and the angle between disc and light
path adjusted.

The lock is adjusted as follows:

41 458 A12

Loosen screws C (see figure above) until bearing plate D
can be displaced. Correct the angle setting by moving
the bearing plate into the direction shown in figure below.
Tighten screws C, ensuring that the setting does not drift.
Then double check the setting in two directions.
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Check of the motor control (Hall control)
(see motor PCB)

Principle

With the oscilloscope the form of the voltage across
resistor 3094 in the +2 lead and across resistor 3093 in
the -2 lead is seen. This voltage is a consequence of the
current and in this way current signals (pictures) are
formed.

The current through the motor—coils A and B is
sinusoidal. This current is switched on and controlled by
the Hall ICs.

The Hall ICs are mounted at an angle of 90 degrees with
respect to each other. Consequently the currents through
A and B are shifted in phase 90 degrees.

In the following figures the origin of the current signal
through the +2 and -2 leads is chown graphicalily.
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SERVO P.CB MOTOR P.CB ) .
Top is not specified by value, see 7.(value 1 and vaiue

2).
E Scoop Top difference <24 mv
- 2 | o4 Flank difference < 36 mv
- ) Foot is not specified.
36-3
023 Remark:
74 Flank difference is at one asymmetrical puise .
Foot is DC offset.
> 9. Examples of the wave form faults:
SCOooP
%-2 62 -2 ) o2-2 e
TOP FORM WRONG NOT SYMMETRIC
36-4 (// vC | 02-4 g?s‘ﬁé_\s_;mo{/\ /\ NO TOP
PRS (1304
732-826 /_\
1. Interrupt the V¢ connection by unsoldering the 10 20338
connector point 36—4 on the servo + preamplifier p.c.b.
2. Connect a trimming potentiometer of 22K Ohm to the
motor print between 02-3( ) and connector 33-2(-1)

10. Adjust the voltage on 02-4(Vc) with the potentiometer
back to -~ 1.5 V. The motor must still turn. Although

3. Connect the slider with 02-4(Vc) via switch S. the top height is much lower now the wave form has
to be symmetrical and rounded.

on the servo board.

4. Measure with an oscilloscope first across 3094 and
hereafter across 3093.
Do not measure across both resistors at the
sametime, since the currents are measured through
the +2 lead and -2 lead.

5. Put the trimming potentiometer in the maximum
position{the slider is then connected to connector
33-2(-1)).

6. With a disc on the turntable, put the set in
service—loop 0. Switch S on and adjust the trimming
potentiometer back in such a way that 3 complete
pulses are visible during 0.1 sec.(fig.3). The polarity of
the oscilloscope must be chosen so that the tops of L
the pulses are in upward position.
The rotor magnet of the motor has 3 polespairs.
Therefore the behaviour of the motor during one
revolution with a speed of 600 r.p.m. is visible.

7. Measure with a DC-voltmeter on 02-4(Vc).
A. For statically adjusted motors: Vc = ~2.5 V +/-0.3V.
B. For dynamically adjusted motors:
V.=-17V +/-05V.
C. Measure across 3094, Value 1 = maximum 56.4 mV.
D. Measure across 3093, Value 2 = maximum 58.8 mV.
E. Difference: (value 1-value 2)-maximum & mV. If the
difference exceeds 6 mV, while value 1 and value 2
are below the maximum the motor is then wrong !.

8. For a good functioning the signal has to meet the
following values:

TOP

—

DIFFERENCE

ov MOA 00337
N 132 626
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DETAILED MEASURING METHOD FOR THE SERVO
+ PRE-AMPLIFIER CIRCUIT |

HINTS

Test discs

It is important to treat the test discs with great care.
The disorders on the discs (black spots, fingerprints,
etc.) are exclusive and unambiguously positioned.
Damage may cause additional drop-outs etc. rendering
the intentional errors no longer exclusive. In that case
it will no longer be possible to check e.g. the good
working of the track detectors.

Measurements on op-amps

In the electronic circuits op-amps have been used
frequently. Some of the applications are amplifiers,
filters, inverters and buffers.

In those cases where in one way or the other
feedback has been applied the voltage difference at
the differential inputs converges to zero. This applies
to both DC and AC signals. The cause can be traced
to the properties of an ideal op-amp (Z,=co, G=co,
Z.=0). If one input of an op-amp is directly connected
to ground it will be virtually impossible to measure at
the inverting and the non-inverting inputs. In such
cases only the output signal will be measurable.

That is why in most cases the AC voltage at the inputs
will not be given. The DC voltages at the inputs are
equal.

Stimulation with ’0” and "’1”

During troubleshooting sometimes certain points
should be connected to ground or supply voltage. As a
result certain circuits can be brought in a desired state
thus shortening the diagnosis time. In a number of
cases the related points are outputs of op-amps.
These outputs are short-circuit-resistant, i.e. they can
be brought to "0" or ground without problems.

The output of an op-amp, however, should never be
connected directly to the power supply voitage.

Measurements on microprocessors

Inputs and outputs of microprocessors should never
be connected directly to the power supply voltage. The
inputs and outputs should only be brought to "'0"" or
ground if this is stated explicitly.

Measurements with an oscilloscope

During measurements with an oscilloscope it is

recommended to measure with a 1:10 test probe, since a

1:10 probe has a considerably smaller input capacitance
than a 1:1 probe.

Selection of ground potential
It is very important to select a ground point that is as
close as possible to the test point.

Conditions for injection

—Injection of levels or signals from an external source
should never take place if the related circuit has no
supply voltage.

—The injected levels or signals should never be greater
than the supply voltage of the related circuit.

CS 6 255G8B

Continuous burning of the laser

- Bridge capacitor 2305 on the decoding panel.

— Connect Si (= pin 20 of IC6101 on the servo +
preampl. panel) to ground.

— Switch on the supply voltage.

— Now the laser will burn continuously.

Indication of test points

In the drawings of the diagrams and the panels_the test
points have been indicated by a number (e.g. ) to
which the measuring method refers. In the measuring
method below, the symbol ({ >) has been omitted for the
test points indicated.

GENERAL CHECKPOINTS

In the detailed measuring method below a number of

general conditions, required for a properly functioning

set, will not be mentioned. Before the detailed measuring

method is started, these general points should first be

checked.

a. Ensure that disc and objective are clean (remove dust,
fingerprints, etc.) and work with undamaged discs.

b. Check if all supply voltages are present and if they
have the correct values.

¢. Check the good working of the two microprocessors
by means of their built-in test programme and
servicing programme.

Method:
Self-test of the decoder uP

=




Initiation of the service programme of the P

- Servicing position 0"
Simultaneously depress the PREVIOUS, NEXT and
TIME/TRACK keys.
Keep these three keys depressed while the mains
voltage is switched on.

This is the stand-by mode; on the display appears "0'".

In this state it is possible to move the arm by means of
the SEARCH FORW. and SEARCH REV. keys with a
minimum torque to the outside and to the inside,
respectively.

Thus the free motion of the arm across the disc can be
checked.

- Servicing position "'1"
From servicing position 0" the player can be brought
in servicing position "'1” by depressing the NEXT key.

In this state the laser emits light and the objective
starts to focus.

When the focal point has been reached ""1"" appears on
the display.

When no disc has been inserted, the objective moves
16x to and fro.
Then the player assumes servicing position "0’ again.

As in servicing position 0", the arm can be moved
across the diameter of the disc by means of the
SEARCH FORW. and SEARCH REV. keys.

- Servicing position 2"’
This position can be reached by depressing the NEXT
key after servicing position "1’ has been reached.
The turntable motor starts to run.
On the display appears ""2".
In preparation of the transition to servicing position
"3" the arm is sent to the centre of the disc.

- Servicing position "'3"
This position can be reached by pressing the NEXT
key after servicing position ''2"’ has been reached.
The radial control is switched on.
The sub-code information is ignored.

Mute is high so that the music information is released.

On the display appears "'3".

(Depending on the lenght of the lead-in track, music
will be played after about 1 minute).

In this state it is possibie to move the arm by means of
the SEARCH FORW. and SEARCH REV. keys to the
outside and inside, respectively.

Now the motion is controlled by the pP and the arm
moves by steps of 64 tracks as long as the key is
depressed.

If one of the servicing positions 1, 2 or 3 is disturbed
(for example braking or removing the disc), the player
assumes servicing position "'0" again.

The servicing programme can be left by switching the
mains switch (POWER ON/OFF) on and off
(HARDWARE reset).

3-3a
I SERVO pP IC6105

+Self-test

With the self-test of the servo pP the following parts of
the uP are tested:

- RAM

- ROM

— Timer

~ Serial 1/0O interface

- 1/O gates.

- Interrupt the 12C connection and the 12D on connector
pins 35-2 and 35-4 the servo + pre-amplifier PCB.

— Desolder pins 1, 7, 26 and 27 of the servo pP.

- Render pin 2 of the uP "'low’ (=ground) and switch on
the supply voltage.

— The test starts when pin 2 is rendered "high’' again
(=removing the connection with ground)

- If all tests are positive, pin 1 of the uP will go “low"
within 1 second.

«Reset (pin 17)

When the supply voltage is switched on, a positive
pulse should be present.

«X-tal out (pin 16; test point 31)
The frequency of this signal should be 6 MHz.

«Q-sync. (pin 1)

Q-clock (pin 27)

Q-data (pin 26)

See "DETAILED MEASURING METHOD FOR THE

DECODER CIRCUIT"
for measurements on the "DEMOD IC", section | of the

service manual of the set type.

+DEEMPH (pin 24; test point 14)

See "DETAILED MEASURING METHOD FOR THE
DECODER CIRCUIT" for measurements on the
"DEEMPH circuit”, section VI of the service manual of

the set type.

«MUTE (pin 25; test point 13)

See "DETAILED MEASURING METHOD FOR THE
DECODER CIRCUIT” for measurements on the
"DEMOD-IC", section | of the service manual for the set

type.
«Si (pin 22; test point 21)

When the Si signal (=Start Initialization) is "'low"’, the
laser supply and the focusing control are switched on.

Position of ;| POWER ON | Servicing PLAY
player pos. 1
Si signal | "high" I low”” I low”

o RD (pin 7, test point 24)
HIGH-OHMIC MEASUREMENT

The RD signal (= READY) will go high when the starting
procedure of IC6101 has been completed.

Position of | POWER ON | Servicing PLAY
player pos. 1
RD signal | “low” [ "high” | "high”

CS 2 804GB
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«MCO (pin 21; test point 29)

When the MCO signal (=Motor Control On) goes
"high'", the turntable motor control will be switched on.

Position of | POWER ON | Servicing PLAY
player pos. 2
MCO signal | "low” [ "high” | high”

«BO (pin 8; test point 36)
B1 (pin 9; test point 34)
B2 (pin 10; test point 33)
B3 (pin 11; test point 32)

With the BO + B3 signals

- The radial control is switched on and the level on the
DAC output is controlied.

- In the SEARCH mode, there should be activity on all 4
test points.

- In servicing position 1 the arm can be moved at
constant speed to the centre and to the outside of the
disc (by means of both SEARCH keys).

In that case the signals BO+B3 are stable:

signal BO B1 B2 B3,

arm to
outside "high"”’ “low”’ "high”’ “low"”’
of disc

arm to
centre "low” "high”
of disc

"high”’ "low’

« TL {pin 12; test point 16)

- With the TL signal (=Track Lost) the pP is told that the
tracking signals are unreliable.

- In the "SEARCH"' mode, or when the player is bumped
against, there are puises on test point 16.

« REdig (pin 13; test point 37)

With the REdig signal (=Radial Error digital = Radial
Polarity) the motion of the arm is controlled /corrected in
case of track jumping and bumping against the player.

In servicing position 3 or in the PLAY mode, a square
wave should be present on test point 37.

Because of frequency variations, this square wave is
hard to trigger.

. DODS (pin 23; test point 19)

The DODS signal (=Drop Out Detector Suppression)
avoids that Drop-Out signals influence the arm control
during track jumping.

Position

of POWER | Servicing |PLAY SEARCH
player ON pos. 3

o | ow | g |

signal "low"” high”’ “high” “low”’
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Il PHOTODIODE SIGNAL PROCESSOR IC 6101

«Si (pin 20; test point 21)
LO (pin 17; test point 9)
LM (pin 16; test point 11)

- With the Si signal (=Start Initialization) the laser
supply, among other things, is switched on.
When the Si signal is ""low”, the LO signal (=Laser
Out) should be "high"".
Via the LM signal (=Laser Monitor) the power supply
for the laser diode is controlled.

Position of |POWER Servicing PLAY
player ON pos. 1%)

Si signal "high” "low” "low”

LO signal "low” "high”’ "high”

LM signal oV 0,2v+0,05v | 0,2vx0,05V

*) To ensure that the player stays in servicing pos. 1,
there should be a disc on the turntable.

To check the laser supply, see "CHECK OF THE
LASER SUPPLY”, page 3-1.

«FE (pin 5; test point 26)

- The FE signal (=Focus Error) is used to drive the
focusing unit.
When the Si signal goes "high’", the focal point wil be
searched for.

- When the player is brought into servicing position 1
without disc, the objective will search 16x for the focal
point.

At test point 26 the FE signal varies 16x between +3 V
and -3 V.

- The FE signal ensures that the spot stays in focus.
When an error signal is injected, the FE signal will
correct.

Bring the player in servicing position 2 (with disc on
turntable).

Inject successively a voltage of +5 V and -5 V (=+1B
and -1B) via a 200 kQ resistance to testpoint 25

and check the FE signal.

Sigal injected
testpoint 25 +5V -5V
FE signal | negative I positive

« RD signal (pin 21; test point 24)
HIGH-OHMIC MEASUREMENT

The RD signal (= READY) will go high when the starting
procedure of IC6101 has been completed.

Position of | POWER Servicing PLAY
player ON pos. 1
RD signal [ low” | "high”' | "high”’
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«D1 (pin 9; test point 4)
D2 (pin 10; test point 6)
D3 (pin 8; test point 7)
D4 (pin 7; test point 8)

- The signals D1+D4 are the error signals from the
photodetector circuits.

— When in servicing position 1 the disc is moved, the
focusing unit should keep in track.
When the disc is moving, there should be a changing
signal on test points 4, 6, 7 and 8.

— Check of the photodiodes

Connected the circuit below to an alternating voltage of
17,5 V.
{(In CD150 and CD350 to transformer pins 33 and 34).

00E
115W .
175V~ BAWE2 ~cave9
39368 A12
100 E-1.15 W - 4822 116 51098
BAW 62 - 4822 130 30613
cQy 89 - 4822 130 31332

Switch on the supply voltage and bring the player in
the stand-by mode or in servicing position 0.

In this measurement, infrared diode CQY89 replaces
the function of the laser diode.

When this diode is held above the objective unit, the
infrared light falls on the 4 photodiodes.

When the 4 photodiodes are functioning, the following
voltage form will be visible on test point 4, 6, 7 and 8
on the servo + pre-amplifier PCB.

(the amplitude depends on the distance between the IR
diode and the objective).

Falala
O UL

38 314 A12

Position of the oscilloscope: 100 ms/div.

«HF-in (pin 3, test point 3)
- The HF-in signal (=High Frequency in) is the
information signal from the 4 photodiodes.

Check of the HF amplifier in IC6101

~ Take the flexible PCB out of connector 31.

- Switch on the supply voltage.

~ Inject a signal V-in of about 10 mV,, 50 kHz, via the
RC network, beween connector pin 31-2 and
connector pin 31-7 according to the diagram below.

- The output voltage between connector pins 34-2 and
34-1 should be about 1 Vpp.

H.F
e PRE. AMP
ucsIon

L3

3 BEAM BEAM
Vin @ A Vout @ ]

o
'y

°
%
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3-5-a
«HF-out (pin 27; measure at connector pin 34-2)

— The HF-out signal (=High-Frequency) is the amplified
information signal for the decoder circuit.
During playback of test disc no. 5 {4822 897 30096), a
so-called "'eye pattern’’ should be present on test point
17 (see figure below).
- The HF signal should be present and stable in:
~the PLAY mode and in
~ servicing position 3 after the lead-in track has been
read.
-In servicing position 2 and during the reading of the
lead-in track, the HF signal is present, but is not stable.

37 01788

Position of the oscilloscope: 0,5 ps/div.
Amplitude about 1,2 Vpp

«DET (pin 26)
HFD (pin 19; test point 23)
TL (pin 18; test point 16)

- The DET signal (=Detector) gives information on the
level of the HF signal to the high-frequency
Level/Drop-out detector of IC6101.

— When the level of the HF signal is too low, the HFD
signal (=High-Frequency Detector) will go "low".

- The TL signal (=Track Lost) wiil then go "low” in
order to tell the servo pP that the tracking signals are
unreliable.

Method:
(Can only be used in a playing set).

- Put test disc 5A (4822 397 30096) on the turntable.

- Switch on the power-supply switch and press the
PLAY key.

~ Play track number 10 or 15 and check the HFD signal
at test point 23.
When drop-out pulses are present on the DET signal
(pin 26), the HFD pulses should also be present at test
point 23.
(Position of oscilloscope: 2 ms/div).

When the disc is slowly braked by hand, TL pulses will
be visible at test point 18.

«RE 1 (pin 11; test point 18)

RE 2 (pin 12; test point 22)

- Signals RE1 and RE2 (Radial Error) are the controi
signals for the arm during tracking.

- In servicing position 2, the following signals should be
visible at test point 18 and 22:

Position of the oscilloscope: 2ms/Div.
The frequency strongly depends on the eccentricity of
the disc.

CS 2 806GB
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«SC (pin 25)
SC (=Start Capacitor)
HIGH-OHMIC MEASUREMENT

Position of player SC (pin 25)
POWER ON -4V
PLAY +5V
Servicing pos. 1 +5V

I RADIAL ERROR PROCESSOR

«Check the signals coming from the servo uP and from
photodiode signal processor IC6101.

«RE-dig (pin 3; test point 37)

- With the RE dig signai (=Radial Error digital=Radial
Polarity), the movement of the arm is
controlled/corrected in case of track jumping and
bumping against the player).

- In servicing position 3 or in the PLAY mode a square
wave should be present at test point 37.
Because of frequency variations this square wave is
hard to trigger.

«DAC (pin 10; test point 38).

With the DAC signal (= Digital to Analogue Converter) the
track jumping speed is controlled.

This signal is derived from the signails BO + B3 coming
from the servo uP.

Position of player Servicing position 1

SEARCH SEARCH
FORW. REV.

DAC signal +05V 05V

«RE {pin 7; test point 39)

- With the RE signal (=Radial Error) the light spot is
kept on the track.
When an error signal is injected, the RE signal will
correct.

- Bring the player in servicing position 3.

~ Inject successively a voltage of +5 Vand -5V (=+1B
and -1B), via a 120 k Q resistance, to pin 5 of IC61048
and check the RE signal.

Signal injected +5V S5V
to testpoint 40
RE signal | Negative | Positive

«RE lag (pin 8; test point 41)

Capacitor 2156 in the RE-lag circuit has a memory
function.

It memorizes the degree of inclination of the disc.
When a jump is made to a certain track on the disc, the
memory should be cleared.

This is done by the servo uP (pin 6; test point 43) via
transistor 6109.

CS 2807Gs

During track jumping (SEARCH), slow pulses should be
visible at test point 43 (position of the oscilloscope 0,1
ms/Div).

In that case pulses should also be visible on the
collector of transistor 6109.

«Turntable Motor Control

«MCO (test point 39).

With the MCO signal (=Motor Control On) the turntable
motor control is switched on and off.

Position of | POWER Servicing PLAY
player ON pos. 2

MCO signal | "low" | "high” I *high”

«MCES (test point 12)

With the MCES signal (=Motor Control information from
ERCO-IC to Servo circuit) the speed of the turntable
motor is controlled.

In position POWER ON, a signal as shown in the figure

below should be present at test point 12.
The repetition time of the signal is 140 pus.

SN

When there is a disc on the turntable and the player is
either in servicing position 3 or in the PLAY mode, a
signal as shown in the figure below should be present at
test point 12.

The repetition time of the signal is 140 ps.

(L L

MDA.00!33

When the MCES signal is correct and reieased by the
MCO signal, the turntable motor should be running.
(see also "'Check of the motor control; Hall Control’’,
page 3-1).
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«D1 (pin 9; test point 4)
D2 (pin 10; test point 6)
D3 (pin 8; test point 7)
D4 (pin 7; test point 8)

- The signals D1+D4 are the error signals from the
photodetector circuits.

- When in servicing position 1 the disc is moved, the
focusing unit should keep in track.
When the disc is moving, there should be a changing
signal on test points 4, 6, 7 and 8.

— Check of the photodiodes

Connected the circuit below to an alternating voltage of
17,5 V.
(In CD150 and CD350 to transformer pins 33 and 34).

39368 A12
100 E-1.15W - 4822 116 51098
BAW 62 - 4822 130 30613
CQy 89 - 4822 13031332

Switch on the supply voltage and bring the player in
the stand-by mode or in servicing position 0.

In this measurement, infrared diode CQY89 replaces
the function of the laser diode.

When this diode is held above the objective unit, the
infrared light falls on the 4 photodiodes.

When the 4 photodiodes are functioning, the following
voltage form will be visible on test point 4, 6, 7 and 8
on the servo + pre-amplifier PCB.

(the amplitude depends on the distance between the IR
diode and the objective).

Ialaa)
T

38 314 A2

Position of the oscilloscope: 100 ms/div.

«HF-in (pin 3, test point 3)
— The HF-in signal (=High Frequency in) is the
information signal from the 4 photodiodes.

Check of the HF amplifier in IC6101

- Take the flexible PCB out of connector 31.

~ Switch on the supply voltage.
= Inject a signal V-in of about 10 mV,, 50 kHz, via the
RC network, beween connector pin 31-2 and
connector pin 31-7 according to the diagram below.

- The output voltage between connector pins 34-2 and
34-1 should be about 1 Vpp.

»-2 32
H.F

=) |v BEAN = PRE. AMP sEam
~ & Tooe (e Yout &%

-7 Jo-t?

38 312 a2
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«HF-out (pin 27; measure at connector ‘pin 34-2)

~ The HF-out signal (=High-Frequency) is the amplified
information signal for the decoder circuit.
During playback of test disc no. 5 (4822 897 30096), a
so-called "eye pattern” should be present on test point
17 (see figure below).
- The HF signal should be present and stable in:
—the PLAY mode and in
- servicing position 3 after the lead-in track has been
read.
—In servicing position 2 and during the reading of the
lead-in track, the HF signal is present, but is not stable.

37 01788

Position of the oscilloscope: 0,5 ps/div.
Amplitude about 1,2 Vpp

+DET (pin 26) .
HFD (pin 19; test point 23)
TL (pin 18; test point 16)

- The DET signal (=Detector) gives information on the
level of the HF signal to the high-frequency
Level/Drop-out detector of 1IC6101.

— When the level of the HF signal is too low, the HFD
signal (=High-Frequency Detector) will go "low"".

- The TL signal (=Track Lost) will then go "low" in
order to tell the servo uP that the tracking signals are
unreliable.

Method:
(Can only be used in a playing set).

— Put test disc 5A (4822 397 30096) on the turntable.

~ Switch on the power-supply switch and press the
PLAY key.

- Play track number 10 or 15 and check the HFD signal
at test point 23.
When drop-out pulses are present on the DET signal
(pin 26), the HFD puises should also be present at test
point 23.
(Position of oscilloscope: 2 ms/div).

When the disc is slowly braked by hand, TL puises will
be visible at test point 18.

«RE 1 (pin 11; test point 18)
RE 2 (pin 12; test point 22)
- Signals RE1 and RE2 (Radial Error) are the control
signals for the arm during tracking.

- In servicing position 2, the following signals should be
visible at test point 18 and 22:

Position of the oscilloscope: 2ms/Div. .
The frequency strongly depends on the eccentricity of
the disc.

CS 2 806Ge
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+SC (pin 25)
SC (=Start Capacitor)

HIGH-OHMIC MEASUREMENT

Position of player SC (pin 25)
POWER ON -4V
PLAY +5V
Servicing pos. 1 +5V

ill RADIAL ERROR PROCESSOR

«Check the signals coming from the servo uP and from
photodiode signat processor IC6101.

«RE-dig (pin 3; test point 37)

- With the RE dig signal (=Radial Error digital=Radial
Polarity), the movement of the arm is
controlled/corrected in case of track jumping and
bumping against the player).

- In servicing position 3 or in the PLAY mode a square
wave should be present at test point 37.
Because of frequency variations this square wave is
hard to trigger.

«DAC (pin 10; test point 38).

With the DAC signal (=Digital to Analogue Converter) the
track jumping speed is controlled.

This signal is derived from the signals B0 + B3 coming
from the servo uP.

Position of player Servicing position 1
SEARCH SEARCH
FORW. REV.

DAC signal +0,5V 05V

«RE (pin 7; test point 39)

- With the RE signal (=Radial Error) the light spot is
kept on the track.
When an error signal is injected, the RE signal will
correct.

- Bring the player in servicing position 3. ,

- Inject successively a voltage of +5 V and -5V (=+1B
and -1B), via a 120 k  resistance, to pin 5 of IC6104B
and check the RE signal.

Signal injected +5V -5V
to testpoint 40
RE signal | Negative | Positive

+RE lag (pin 8; test point 41)

Capacitor 2156 in the RE-lag circuit has a memory
function.

It memorizes the degree of inclination of the disc.
When a jump is made to a certain track on the disc, the
memory should be cleared.

This is done by the servo uP (pin 6; test point 43) via
transistor 6109.

CS 2 807Ga

During track jumping (SEARCH), slow pulses should be
visible at test point 43 (position of the oscilloscope 0,1
ms/Div).

In that case pulses should also be visible on the
collector of transistor 6109.

«Turntable Motor Control

+MCO (test point 39). P
With the MCO signal (=Motor Control On) the turntable

motor control is switched on and off.

Position of | POWER Servicing PLAY
player ON pos. 2

MCO signal | "low” | high "high"”

+«MCES (test point 12)

With the MCES signal (=Motor Control information from
ERCO-IC to Servo circuit) the speed of the turntable
motor is controlled.

In position POWER ON, a signal as shown in the figure

below should be present at test point 12.
The repetition time of the signal is 140 ps.

CUU Ul

When there is a disc on the turntable and the player is
either in servicing position 3 or in the PLAY mode, a
signal as shown in the figure below should be present at .
test point 12.

The repetition time of the signal is 140 us.

e e

~
F3
SNAEAREN -
MDA.00135 by
When the MCES signal is correct and released by the )
MCO signal, the turntable motor should be running. -
(see also ""Check of the motor control; Hall Control”,
page 3-1). <




DETAILED MEASURING METHOD FOR THE SERVO +
PRE-AMPLIFIER CIRCUIT Il

HINTS

Test discs

It is important that the test discs be treated with great
care.

The disturbances on the discs (black spots, finger-prints,
etc.) are exclusive and are unamibiguously positioned.
Damages may cause extra drop-outs etc., thus putting
an end to the exclusivity of the intentional error on the
disc.

In that case it is not possible anymore to check for
example the good functioning of the track detector.

Measurements on op-amps

In the electronic circuits, op-amps have frequently been
used.

The applications include amplifiers, filters, invertors and
buffers.

In those cases where in one way or the other feedback
has been applied, the voltage difference at the
differential inputs converges to zero.

This applies to both DC and AC signals.

The cause can be traced to the properties of an ideal
op-amp (Z,=co, G=co, Z,=0).

If one input of an op-amp is directly connected to
ground, it will be virtually impossible to measure at the
inverting and non-inverting inputs.

In such cases only the output signal will be measurable.

That is why in most cases the AC voltage at the inputs
will not be given.
The DC voltages at the inputs are equal.

Stimulating with ”0” and 1"

During fauitfinding it is sometimes necessary to connect
certain points to ground or to supply voltage.

As a result certain circuits can be brought in a desired
state, thus shortening the diagnosis time.

In a number of cases the relevant points are outputs of
op-amps.

These outputs are short-circuit-resistant, that is, they can
be brought to "'0"" or ground without problems.

The output of an op-amp, however, should never be
connected directly to the supply voltage.

Measurements on microprocessors

Inputs and outputs of microprocessors should never be
connected directly to the supply voltage.

The inputs and outputs should only be brought to "'0" or
ground if this is stated explicitly.

-

3-7

v

Measurements with an oscilloscope

During measurements with an oscilloscope it is
recommended to use a 1:10 test probe, since a 1:10
probe has a considerably smaller input capacitance than
a 1:1 probe.

Selection of the ground potential

It is very important to select a ground point that is as
close as possible to the test point.

Conditions for injection

- Injection of levels or signals from an external source
should never take place if the relevant circuit has no
supply voltage.

- The injected levels or signals should never be greater
than the supply voltage of the relevant circuit.

Continuous burning of the laser

- Bridge capacitor 2305 on the decoder PCB.

- Connect Si (=pin 20 of IC6101 on the servo +
pre-amplifier PCB) to ground.

- Switch on the power supply.

- The laser now burns continuously.

Indication of the test points

In the drawing of the diagrams and PCBs the test points
are indicated by a number (e.g. @) to which the
measuring method refers.

In the following measuring method the symbol <> has
been omitted for the test points indicated.

GENERAL CHECK POINTS

In the detailed measuring method beiow, a number of
general conditions, required for a properly functioning
set, will not be mentioned.

Before the detailed measuring method is started, these
general points should be checked:

a. Ensure that the disc and objective are clean (remove
dust, fingerprints, etc.) and use undamaged discs.

b. Check that all supply voltages are present and that
they have the correct values.

¢. Check the good working of the microprocessor by
means of the built-in test programme and servicing
programme.

Method:

See sub. self-test of the decoder P in the service
manual of the set.
Initiating the service programme of the uP

For the initiation of the service programme of the P, see
the service manual of the set.

CS 2 808Gt
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| PHOTODIODE SIGNAL PROCESSOR I(

«Si (pin 20; test point 21)
LO (pin 17; test point 9)
LM (pin 16; test point 11)

~ With the Si signal (=Start Initialization) the laser
supply, among other things, is switched on.
When the Si signal is "low’’, the LO signal (=Laser
Out) should be "high".
Via the LM signal (=Laser Monitor) the power supply
for the laser diode is controlled.

Position of |POWER Servicing PLAY
player ON pos. 1%)

Si signal "high” | “low” “low"’

LO signal "low” "high” "high”’

LM signal ov 0,2v+0,05v | 0,2v=0,05V

) To ensure that the player stays in servicing pos. 1,
there should be a disc on the turntable.

To check the laser supply, see "CHECK OF THE
LASER SUPPLY”, page 3-1.

+FE (pin 5; test point 26)

- The FE signatl (=Focus Error) is used to drive the
focusing unit.
When the Si signal goes "high’, the focal point will be
searched for.

— When the player is brought into servicing position 1
without disc, the objective will search 16x for the focal
point.

At test point 26 the FE signal varies 16x between +3 V
and -3 V.

- The FE signal ensures that the spot stays in focus.
When an error signal is injected, the FE signal will
correct.

Bring the player in servicing position 2 (with disc on
turntable).

Inject successively a voltage of +5 V and -5 V (=+1B
and -1B) via a 200 k(2 resistance to testpoint 25

and check the FE signal.

Sigal injected
testpoint 25 +5V 5V

FE signal I negative | positive

« RD signal (pin 21; test point 24)
HIGH-OHMIC MEASUREMENT

The RD signal (= READY) will go high when the starting
procedure of IC6101 has been completed.

Position of [  POWER Servicing PLAY
player ON pos. 1

RD signal | "low” | “nigh” |  "high”

«D1 (pin 9; test point 4)
D2 (pin 10; test point 6)
D3 (pin 8; test point 7)
D4 (pin 7; test point 8)

CS 2 809GB

jnals D1+D4 are the error signals from the
pvwouetector circuits.
- When in servicing position 1 the disc is moved, the
focusing unit should keep in track.
When the disc is moving, there should be a changing
signal on test points 4, 6, 7 and 8.

~ Check of the photodiodes
Connected the circuit below to an alternating voltage of

17,5 V.
115w
125V~ paws2 L %’coveg
—

39368 A12
100 E-1.15 W - 4822 116 51098
BAW 62 - 4822 130 30613
cQy 89 - 4822 130 31332

Switch on the supply voltage and bring the player in
the stand-by mode or in servicing position 0.

In this measurement, infrared diode CQY89 replaces
the function of the laser diode.

When this diode is held above the objective unit, the
infrared light fails on the 4 photodiodes.

When the 4 photodiodes are functioning, the following
voltage form will be visible on test point 4, 6, 7 and 8
on the servo + pre-amplifier PCB.

(the amplitude depends on the distance between the IR
diode and the objective).

Ialata
OO T U

38 314 A12

Position of the oscilloscope: 100 ms/div.

+«HF-in (pin 3, test point 3)
- The HF-in signal (=High Frequency in) is the
information signal from the 4 photodiodes.

Check of the HF amplifier in 1C6101

- Take the flexible PCB out of connector 31.

- Switch on the supply voltage.

- Inject a signal V-in of about 10 mVpp, 50 kHz, via the
RC network, beween connector pin 31-2 and connector
pin 31-7 according to the diagram below.

- The ouput voltage between connector pins 34-14 and
34-13 should be about 1V,

Nn-2 32

H.E
3 BEAM - BEAM
Vin . Towe PRE. AMP Vout (@)

{Ic801)
31=-7 341

38312 A2
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e HF-out (pin 27; measure at connector pin 34-14)

- The HF-out signal (=High-Frequency) is the amplified
information signal for the decoder circuit.
During playback of test disc no. 5 (4822 897 30096), a

so-called "eye pattern’’ should be present on test point

17 (see figure below).
- The HF signal should be present and stable in:
-the PLAY mode and in
- servicing position 3 after the lead-in track has been
read.
-In servicing position 2 and during the reading of the

lead-in track, the HF signal is present, but is not stable.

37 01788

Position of the oscilloscope: 0,5 us/div.
Amplitude about 1,5 Vpp.

«DET (pin 26)
HFD (pin 19; test point 23)
TL (pin 18; test point 16)

- The DET signal (=Detector) gives information on the
level of the HF signal to the high-frequency
Level/Drop-out detector of IC6101.

— When the level of the HF signal is too low, the HFD
signal (=High-Frequency Detector) will go "low’".

— The TL signal (=Track Lost) will then go "low” in
order to tell the servo pP that the tracking signals are
unreliable.

Method:
(Can only be used in a playing set).

- Put test disc 5A (4822 397 30096) on the turntable.

- Switch on the power-supply switch and press the
PLAY key.

- Play track number 10 or 15 and check the HFD signal
at test point 23.
When drop-out pulses are present on the DET signal
(pin 26), the HFD pulses should also be present at test
point 23.
(Position of oscilloscope: 2 ms/div).

When the disc is lowly braked by hand, TL pulses will be
visible at test point 16.

«RE 1 (pin 11; test point 18)
RE 2 (pin 12; test point 22)

- Signals RE1 and RE2 (Radial Error) are the control
signals for the arm during tracking.

- In servicing position 2, the following signals should be
visible at test point 18 and 22:

Position of the oscilloscope: 2ms/Div.-AC.
The frequency strongly depends on the eccentricity of
the disc.

o DODS (pin 24: test point 19)

The DODS signal (=Drop Out Detector Suppression)
avoids that Drop-Out signals influence the arm control
during track jumping.

Stand ' POWER’ Service

PLAY ’ SEARCH

speler ON pos. 3

DODS-

signaal "laag"” "hoog” "hoog” "laag”
«SC (pin 25)

SC (=Start Capacitor)
HIGH-OHMIC MEASUREMENT

Pos. speler SC (pen 25)
POWER ON -4V
PLAY +5V
Service pos. 1 +5V

e FE lag (pin 6, test point 27)

= In service position 1 and in the PLAY mode, a voltage
of about 100 mV is present at this point.
When the disc is moved by hand in service position 1,
the signal will vary.

CS 2810Ge

A=

=

e

e



3-10
I RADIAL ERROR PROCESSOR

e Check the signals that come from the decoder uP
and from photodiode signal processor IC6101

«RE-dig (pin 3; test point 37)

~ With the RE dig signal (=Radial Error digital=Radial
Polarity), the movement of the arm is
controlled/corrected in case of track jumping and
bumping against the player).

=~ In servicing position 3 or in the PLAY mode a square
wave should be present at test point 37.
Because of frequency variations this square wave is
hard to trigger.

- In the positions PREVIOUS and NEXT the frequency of
the square wave decreases.

«DAC (pin 10; test point 38).
- With the DAC signal (=Digital to Analogue Converter)
the track jumping speed is controlled.
This signal is derived from the signals BO + B3 coming
from the decoder pP.

«RE (pin 7; test point 39)

- With the RE signal (=Radial Error) the light spot is
kept on the track.
When an error signal is injected, the RE signal will
correct.

- Bring the player in servicing position 3.

~ Inject successively a voltage of +5 V and -5 V (=+1B
and -1B), via a 120 k Q resistance, to pin 5 of IC61048
and check the RE signal.

Signal injected +5V SV
test point 38.
RE signal | Negative I' Positive

«RE lag (pin 8; test point 41)

Capacitor 2156 in the RE-lag circuit has a memory
function.

It memorizes the degree of inclination of the disc.
When a jump is made to a certain track on the disc, the
memory should be cleared. :
This takes place by the decoder pP (RPU signal) via
transistor 6109.

During track jumping (SEARCH), slow pulses should be
visible at test point 43 (position of the oscilloscope 0,1
ms/Div).

In that case pulses should also be visible on the
collector of transistor 6109.

CS 2811GgB

«RE 1 (pin 11; test point 18)
RE 2 (pin 12; test point 22)

~ Signals RE1 and RE2 (Radial Error) are the control
signals for the arm during tracking.

~ In servicing position 2, the following signals should be
visible at test point 18 and 22:

Position of the oscilloscope: 2ms/Div.-AC.
The frequency strongly depends on the eccentricity of
the disc.

e BO (pin 12; test point 36)

B1 (pin 13; test point 34)
B2 (pin 14; test point 33)
B3 (pin 15; test point 32)

With the BO + B3 signals

«The radial control is switched on and

«The level on the DAC output is controlied.

- In the SEARCH mode, there shouid be activity on all 4
test points.

SERVICING | SERVICING
STOP | PLAY | "50SITION | POSITION 3
01,2
BO | "low” | "high” low” "high”
B1 | "high” | "high” "high” high”
B2 | "high” | "high” "high” "high”
B3 | "low” "low” "low” "low”

Adjusting the offset on RAD + (test point 40).

Render B0, B1, B2 and B3 low by grounding them.

- Measure at test point 40 relative to ground.

- Adjust potentiometer 3165 for a voltage of OV + 0,1 V
at test point 40.

e C agc (pin 5, test point 35)
Adjusting the offset on C agc (test point 35)

- Connect pins 18 and 19 to ground.

— Measure with a high-ohmic voitmeter at test point 35
relative to the -1C supply voltage.

- Adjust potentiometer 3167 until the voltage at test
point 35 is 4,5V * 0,1V relative to the -1C supply
voltage.




o MC (test point 12)

The MC signal (= Motor Control) is used to control the
speed of the turntable.

- In the standby position (= power on), a signal as
shown in the figure below is present at test point 12.
The frequency is 88,2 kHz.

- With a disc on the turntable and with the player in
service position 3 or in the PLAY mode, a signal as
shown in the figure below should be present at test
point 12. The frequency is 44,7 kHz.

[

POSITION: STAND BY.

oL

POSITION: PLAY {BEGINNING)

L1 f

POSITION: PLAY (NORMAL)

38 849 A12

When the MC signal is correct and is released by the RD
signal, the turntable motor must be rotating.

(See also "Check of the motor control Hall (control) page
3-1-a).

e VC (connector point 36-1)
Fast check.

- Place a disc on the turntable. The volitage at connector
point 36-1 will be about -2,5 V during playback of the
first piece of music (inside of the disc) and about -1,5V
during the last piece (outside of disc).

CS2812Gs
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e MC (test point 12)

The MC signal (= Motor Control) is used to control the
speed of the turntable.

- In the standby position (= power on), a signal as
shown in the figure below is present at test point 12.
The frequency is 88,2 kHz.

- With a disc on the turntable and with the player in
service position 3 or in the PLAY mode, a signal as
shown in the figure below should be present at test
point 12. The frequency is 44,7 kHz.

[

POSITION: STANC BY.

L

POSITION: PLAY (BEGINNING}

L

POSITION: PLAY (NORMAL]

38 849 A2

When the MC signal is correct and is released by the RD
signal, the turntable motor must be rotating.

(See also "Check of the motor control Hall (control) page
3-1-a).

e VC (connector point 36-1)
Fast check.

- Place a disc on the turntable. The voltage at connector
point 36-1 will be about -2,5 V during playback of the
first piece of music (inside of the disc) and about -1,5V
during the last piece (outside of disc).

~ For dynamically adjusted motors:

Ve=0>V >-17V

CS 7944 GB
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EXPLODED VIEW C.D. MECHANISM

LB

L

- SILICON OiL 100.000CTS
4822 390 80113

FVA.00049 -
13

MECHANISM PARTS

51 4822 401 10895 !
52 4822 691 30133
53 4822 520 40177 T
54 4822 401 10896
55 4822 462 71374
56 4822 691 30134
57 4822 323 50107
58 4822 520 40177
59 4822 520 10555
60 4822 532 50268
61 4822 530 80188

62+64 4822 691 30135 for C.D.M.-2 Hi-Fi, Top-Hi-Fi
62+64 4822 691 30136 for C.D.M.-2 Leuven

CS 2813GB




4-1-c
EXPLODED VIEW C.D. MECHANISM

CDM 2

“

P"!

n

o

- SILICON OiL 100.000CTS
4822 390 80113

EVA.00048
T3

52+56+62+63+64
MECHANISM PARTS ;
51 4822 401 10895 Version Codenumber
53 4822 520 40177 Hi-Fi, 0000, 0300 4822 691 30188 (+ servo PCB)
o 4822 401 10896 Top Hi-Fi, 0001, 0301 4822 691 30191 (+ servo PCB)
57 4825 323 50107 Leuven, 0003, 0303, 0307 | 4822 691 20428
58 4822 520 40177 0008 4822 691 30193
59 4822 520 10555
60 4822 532 50268
61 4822 530 80188

CS 7945 GB




BLOCK DIAGRAM |

DIGITAL AUDIO
C.D.M.-2 SERVO + HF AMPLIFIER CIRCUIT
HF in
Dl-4 HF
77 777 7 7777777 ToA 5708 77777 77777} 10 DEMOD
; Lo PHOTO DIODE SIGNAL > WD | 10 DFMOD
% LM PROCESSOR
/ | —
CD MECHANIM COM-2
RO|{TL |5 |DODS
7 oise 114 \ YY 4
% ] s
A
% FOCUS MOTOR
4 [ i _[FOOUS DR | Fiag <28 5 coom DEMOD
e | o U < 07
/) MOTOR RADIAL MOTOR RO BRIVE Qsyne .
Py i - FROM_DEMOD
- - <] retheal ———1 (VIA 6302)
Yy WAB B4l MUTE | 10 pemop
V] LASER DIODE SERVO wP 1 AND ERCO
g # OEEMPH 1 1o DeEMPH
X CIRCUIT
V] N RE 2c
¢ # 1 Reise 2o | 1o contrL
A / Y -
; LASER A 80-83 | [REdig DISPLAY wP
% MONITOR DIODE OUTPUT
HF) ADJ.
V] 1-4
; 7] (55
w [ s
CONTROL <2 coow £roo
TDA 5708 B
RADIAL ERROR
PROCESSOR
PRS.00438
B80-B3 - Control bits forradial circuit QCLOCK - Subcode clock input for servo uP
DAC - Current output for track jumping- Q DATA - Subcode data input for servo pP
(Digital to Analogue Converted) ~Q SYNC - Subcode synchronization input for
DEEMPH - Deemphasis o~ servo pP
DODS - Drop out detector supression RE ~-. -  Radial error signal (amplified
D1+4 - Photodiode currents RE1-RE2 currents)
FE - Focus error signal RE1 - Radial error signal 1 (summation of
FE lag - Focus error signal for LAG network amplified currents D, and D,)
HF - HF output for DEMOD RE2 - Radial error signal 2 (summation of
HFD - HF detector output for DEMOD amplified currents D, and D,)
HF-in - HF current input RE dig - Radial error digital
12C - Clock signal servo-control uP RE lag - Radial error signa! for LAG network
12D - Data signal servo-control pP RD - Ready signal, starting up procedure
LM - Laser monitor diode input finished
LO - Laser ampilifier current output S - On/off control for laser supply and
MCES - Motor control from ERCO to servo focus circuit
circuit TL - Track lost signal
MUTE - Mute signal Ve

- Control voltage for turntable motor




SERVO + PRE-AMPLIFIER PCB |
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¢ —{F0T 31053106 o o rEimzs  ||" ¢
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R 5
LR33s 3 DF
— . . A .6 Q! DATA
2136 LASE - et MUTE
OUTPY 3158 7 =
A s ADJ. (2151} TR lle 3  DEEWPH
R = MC
I 3141‘&5_‘, - 'Cl.r;;’. 50 - %) ES
2134 C LRJ! Ly e— oy
- raq 3137 3136 2157
3420R 1 3143 20 15 n ra
1R Ps o B B B B W B B ‘RJ|3157
= @ : s, mea 6102 11 et
05141
d L
Q
8
R
33 61033 Ry
4 53779 13116
2122 - 1320 2121 2126
B L | e ?%431 —j{}e
CRIam
i
377030 30/A
f
1 1 1 1
2 3 4 5
« Ve
<
1101 CO04 2105 A03 -211p cCO03 2120 EO4 2125 E03 2136 €02 2150 <04 2155 D04 2170 CO4 3101 €03
2101 A02 2106 A03 2111 Co2 2121 EO04 2126 E04 2137 E02 2151 Co4 2156 D04 2171 Co4 3102 AD2
2102 BO2 2107 A03 2112 BO2 2122 EO03 2127 EO4 2138 EBO2 2152 DO4 2157 D04 2172 BOA 3103 BO2
2103 BO3 2108 BO2 2113 BO3 2123 FO2 2134 €02 2139 DO2 2153 D03 2159 D02 2173 AD4 3104 DO3
2104 A03 2109 A03 2114 BOS 2124 EO3 2135 €03 2140 DO2 2154 D03 2160 C03 2174 BOS 3105 co3
3106 €03 311t BO3 3117 EO0S 3122 EO4 3127 EO2 3132 EOS 3139 DO3 3150 DO4 3156 D04 3161 DO3
3107 AQ4 3112 BO2 3118 EO04 3123 EO4 3128 EO3 © 3135 €03 3140 EO2 3151 DO4 3157 DO& 3162 DO4 -
3108 A4 3114 EOS 3119 EO04 3124 FO3 3129 EG3 3136 DO3 3141 CO2 3152 DQ4 3158 CO4 3170 BO4
3109 BO3 3115 EOS 3120 EO4 3125 EO3 3130 E04 3137 D03 3142 DO2 3154 D04 3159 DO2 3171 BO4
3110 BO3 3116 EO4 3121 FO4 3126 EO3 3131 E02 3138 EQ2 3143 D02 3155 D04 3160 DO2 3172 BO4
3173 BOA 3178 BO4 3705 DO3 3720 BO4 6102 DO4 6107 EOS 6112 EO3 6117 EO3
3174 BO4 3701 CO3 3709 BO3 372t B304 6103 E04 6108 CO3 6113 EO3 6118 co2
3175 CO4& 3702 B02 3710 ©DO& 3722 B03 6104 D02 5109 DO4 6114 D04 6119 CO2
3176 BOS 3703 €03 3711 CO4 3723 EO3 6105 BO4 6110 EOS 6115 BOS
3177 BOA 3704 BO3 3712 B03 6101 BO3 6106 FOS 6111 EQS FOS
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5-2-a
ELECTRICAL PARTS |

-] >—Ic
6101 TDA5708 4822 209 83202 28P IC socket 4822 255 40156
6102 TDA5709 4822 209 83203 20P IC socket 5322 255 44259
6103 MC1458 4822 209 81349 14P Flex print connector 4822 290 60602
6104 L272MB 4822 209 83197
6105 MAB8441P/T012 4822 209 50418
—HI-
@©@ 2120 6.8 uF- 16 V 4822 124 21538
2123 33 uF- 10V 4822 124 20945
6106,6109 BC858B° 5322 130 41983 2126 6.8 uF- 25 V 4822 124 21538
6107,6117  BC848B° 5322 130 41982 2150,2151 2.2 nF-160 V-2% 4822 121 50841
6108 BC338-16 4822 130 40892 For chip capacitors see list on page 5-6
- -
6110,6111 3101 12 Q-NFR25 4822 111 30511
61146116 } 1N4148 4822 130 30621 3104 18 Q-NFR25 4822 111 30515
6112,6113  BZV46-C2V0 4822 130 31248 3106 1 kQ-Trimpot 4822 100 20151
6118,6119  HzZ7C2 4822 130 32862 3107,3108 10 Q-NFR25 4822 111 30508
3125 2.7 kQ-MRS25 4822 116 52918
3127 10 kQ-MRS25 4822 116 53022
—[— 3138,3140 1 Q-NFR25 4822 111 30483
3160 47 Q-MRS25 4822 116 52858
1101 6 MHz 4822 242 70392 3176 4.7 Q-NFR25 4822 111 30499

For chip resistors see list on page 5-8

CS 2816
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SERVO + PRE-AMPLIFIER CIRCUIT |

1001 J 1 2002 F3 207 F 4 ZUZ KO 2122 L1 2134 LI3 2138 K13 2153 07 2159 F23 2173 €13 3104 J3 3109 E6 315 NG 3120 120 325 L9 WK M 3
1002 K1 2103 J3 2108 £ 9 2113 k8 2124 L17 2135 JIl 2140 KI3 2154 [17 2160 W3 2174 A3 3105 A4 3110 €7 3116 L2z 32l 20 320 (13 3133 ma 315
1003 J 1 2104 F5 2009 110 2114 F1@ 2125 17 2136 L0 2150 [16 2155 F21 2170 A4 3100 J3 3106 L3 Il E8 3T A4 32z n2l 3129 CI6 NI/ Al 3rag
1100 A4 2105 F3 2110 F5 2120 122 2126 NI 2137 Ji3 2151 U7 205 G21 2171 Bi4 3102 F3 3107 €22 312 F6 3ti8 N4 3123 N2 3130 NIE i3 Al 3je0
2000 F3 2008 k4 zili €7 2121 v2l 2127 m3 2138 33 2152 D6 21571 119 2172 €13 3103 F 3 3108 A22 34 WIS 3119 L2z 3124 L9 3131 M8 1Y L. 3
i ! | 2 ! 3 | 4 | s ] s | 7 | 8 ] 9 | | b | 12
[ e o o o o o o e
! ohl?lll 6105
A | W WABB441
. : T v oo — =2 4
L5y o WS AL e |
1 i 3t |
- g {35-3 I
g8 |aa WERIN 12 ___
8 1 ¢ r INT/T0 X-TAL 2 F———
g % | ‘0 10 !
[} 5 i ;
] : 3w a7 i
e = ¥
. 3120 3
gg 24 regid < F—— T ok
— g3 i &
2
3 "
. g3 2-2 0 I3s-2 32l 2P 1 B
¢ 1 T T t I o0k
: & oy REC,
I
: 32 34 [Z3173 1”0 1
| E E E PORT 2 T
- 438 QSN 4:; i J : H 4000
3 :;E Zﬁi?:“ 36 1 :L___); A
[] g B 7D+ ]
g :
§ | JlID Jm © ©
-1 ® [03-3 W ﬁ:“" | sy . le
43-2 OFFweR. 3478 | 2 ;170 PORT | 170 PORT 0 1
¢ ! g | 0 i
i © - ‘
i *18 -8 ‘18 ‘1B +18 -18 -18 Y - Ji FEIEAE T 7 il
| i e - 3109 2w 0 y ¢
i 2108 ofp 2105 E W T ] ih Y &6 ‘
0 e M%.wz % 4 % - o s 1™ ‘
H n
F | i /® 28 2 23 W32 {13 |y 2 o 2 T -8
inec | 3103 (T oF T
| ot E & t Cit s B0 Neout |0F 212 @190
j fou 4 202 cont | 1508
is 3 woh
ha it FQUALIZER AMPLI TUDE
T i -2 330p ’I - OFTECTOR r 4
D100, AsseMBLY | i 03 P ol 0
[} .
o ! o [ 9 ®
¢ P33 AN
i I @ rel Jut
= S o2l jua | 10
* i s
.
H |
K | | @
) 303 ! 8 _@
™ T31-4 tof tef rof ot
R 1T
t I : 5
o m I | 7
Ll 173 -8
! 3 2109
. 1 ~"La70n
A , s [25
e et
; crouT R0 Jai 322
J
I | LAsiR AsstuBLY L0 P IBCRCRE |
10831001 J useR b ® & 238
[(M M b } A
— L 3136
R Yuasd™ T ol 8 L= [ARE A%,
1002 3y focus
2 7 WORMALIZING mE
LI 3 =X ciRCUT ]
L Mo ToR 15480 [Proto Dioor siaNaL ProcessoR > | 1)
] t—_—— ——— i 3105 J-Is
i . ny
L i 3108 Gutpor oo (2126 :
. S | i ADS ==470n
T l 4= -~
mers 43408 T
| ocO0FR GROUT 43-1 é V
| i
[ ]
-] =3 Ay omy . ;
P stop oMY 3
M =0 :cHP JUNPER (00
ALL RESISFORS ARE CHIP RESISTORS UMLESS SPECIFIED OTHERWISE
ALL CAPACITORS (FXCEPT £LCO) ARF. CHIP CAPACITORS UNLESS SPECIFIED OTHERWISE
— TRANSISTOR TYPES BCB46B AND BCBSB ARE CHP TRANSISTORS
o L.
1 ) 3 T 4 I [} 3 I 7 T s T 9 T 0 T m I 12
‘ E




192134 L13 2139 x13

A7 2138 JIL 2140 X13

17 2136 LI 2150 [I6

16 2137 Ji3  21st 117

M3 2138 JI3 2152 DI6
4 | 5

o
ety
N=33Se

173

+18 -8 ~18

n095 I

0|

1] Jewe of lows 21?@
470 *, “?. Inn

o

3132 M3 33w g1z 3155 62! 7
HE TR It ] o a3 h e
335 KIE 3140 Ki2 3157 20 3704 W10 Iz ¢
3136 KUl 34r 13 3158 119 3705 F13 3720 &
3137 Ll 3142 Ki4 1S9 622 3709 923 321
| 12 hid | Y
CONTROL & TIMING | a7
X-TAL 1 ¢ ~—
A
1101
an
X-TAL 2 J:3=a
Yee
RAM
ADORESS
REG.
&_
-18
1 woh [2152
=220
5
Cagc
7
Ie-87
170 PORT 0] R0M DAC
4
blpp -
7 6 INTEGRATING
switches o AMPLIAIER
RE
le_r%s ig [ o°
of -
OSCILLATOR
850Mz
INTEGRATH
AMPLIFIER
ar02
70; N
] 7
oF
> X
3703 o3 ¥ g 2
0 £ 38 8 & 3
8 [8 19 |2 |4
2150 [a151 2154 |a1s3
=22 2202 2220021800
" oo
-8 Lo Lo -18

S

135,}2}03 PHOTO DIODF. SIGNAL PROCFSSOR

B104 -A

Ldd L

-wn -

| _L15

LASER
QTPUT
ADJ

TORS UNLESS SPECIFIED OTHERWISE.

| ARF. CHIP CAPACITORS UNLESS SPFCIFIED OTHERWISE

BCBS8 ARE CHIP TRANSISTORS

RTV servis Horvat

++385-31-856-637
Tel/fax: ++385-31-856-139

www.rtv-horvat-dj.hr




338 Uiz 43 K14 2SS G2t 3160 623 37t DI 316 A2 3702 C13 3710 €23 3722 JII GIO3 MIB  GlO7 M2 GLIZ M9 GLIT MG
8 3133 Kiz 3150 16 136 (20 36l F22 3172 C3 3177 B3 3703 W3 3711 C23 372¢ L1 GlO4 t22 6108 J3 6113 M3 6II teo
L 3140 K12 EL F2t NIST 120 3162 G21 3173 C 4 3178 B3 3704 KI0 3712 €23 6l01 K4 6104 J12 GlO9 (20 GlI¢ 23 6UI3 r22
134l 113 Né2 ezt NS8 119 3163 F23 3174 €3 3190 Fio 3705 Fi3 3720 6102 K20 6105 RID  GII0 W5 GLIS A3
I 34z KIe 354 €21 3159 622 3170 03 WIS M3 301 g3 3708 A23 372t C9 6103 L2t 6106 M4 GILI NIS  BIl6 M5
] ] ] ] u 1 5 i 1 1 7 | 18 | 19 | 20 | 2 | 2 | 3 | u
A
s 2o ,
{——i
3178 3
@ 1ot
" MM an _
f— 3
33 &
.10 c B
3
g
52
v |2 %E L
etlptya [2172 38
Y. Sata gaen =8
g
ADDRESS I'1 2 ¢
REG. &
N 33-2] . B =
‘BN 5y 134_&}&__._.. 1422
8 ! -
|
n 212
zaan [ SR -5 | R T YY
2 - 0
5 u |s |
Cagc Yas Voo — RADIAL D% |
I 1 15{83 ]
1o {u 82 J In-BIT oac |10 3152 =
PORT 0 1] TR ROM oA C]E———@ |
al 12[80 [
; 4 i ‘
64| FEER ~ o
) N4 INTEGRATING ® N~ & | 3154 5 |
swiiches ) AWPLIFIER W ? o {35} y 3 nu
+ o L -"%zxss . IL RAD» —
|
® oe 4700 j— .
g |9 363
@ x ) v xg%z l g ¥
y tast 3151 3181 { =z
310 3| [ E , g5
10, 9\4 2159} 232
O o’ FOUS = 1us a2
MApgrce = s —
1 i Co ¢
int circult ss ,_311.55‘-;1 ;u 124 oo
LS. LE gy M
INTEGRATING |7 Relag Jlnu 0
AMPLIFIER | vref [17  18n 1
..
30z 20 |51 <[} N 1 @ i
& da I -
rnduI' |
2160 ]
303 <l e | 2 5102
O 1]RE2 gt 3l g B 3 RADIAL FRROR PROCESSOR | TDAST09 —
OF =l O o o o
BB 18 2 |4 ;
3150 [ [e1s0 {15t aisa |2183 ‘ |
=2n2 22 =2
ot Jooh 3158 -~ 3150 o108
N IN4L48 acsss
-8 Lo 1o -8 2187 3151 © , B
I ;A i
- | :
|
& |
| -
N1} roc- g
d 9<§
M 0C+ gsﬁ X
g
! 2 =
— TURNTABLE MOTOR CONTROL __ i
222 3120 g 2120 :
L0 T |
= L
(3D g0y =2 ® i
5oy MCl4s8 T
a2l s .
+{ AT} ' ; 3u8 RO —
A e
@ L2 6107 5
i BC84S6, 28-3 18 v
229 ® 1 023 ls
‘1 2l o 0 (B
& d . s
| 1 22 5 2382 .2 022 —
3123 N
s i
4148 [YELAt NS ) P -
32 e a0 §§
-3 e 437 [ BB o
PRS.00352
1107609
AL
2 ! n [ W ] " | " 7 I 1s I 1] I 20 T 21 T 2 I 7 I 7

CSs 2817



5-4-a
SERVO + PRE-AMPLIFIER CIRCUIT II

Ccs 2818
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5-6-a-4
ELECTRICAL PARTS lIA

(o >r—ic
6101 TDA5708 4822 209 83202 28P IC socket 4822 255 40156
6102 TDAS5709 4822 209 83203 20P IC socket 5322 255 44259
6103 NJM4560D 4822 209 83274 14P Flex print connector 4822 290 60602
6104 L272MB 4822 209 83197
—F
’ 2150,2151 3.6 nF-160 V-1% 4822 121 51001
« Kl
2159 1.5 pF- 50 V-131P 4822 124 21918
6109 BC8588B 5322 130 41983 For chip capacitors see list on page 5-6
6108 BC338-16 4822 130 40892
S W
> 3101 12 Q-NFR25 4822 111 30511
3104 18 Q-NFR25 4822 111 30515
6110,6111 3106 1 kQ-Trimpot 4822 100 20151
6114,6120 } 1N4148 4822 130 30621 3107,3108 4.7 Q-NFR25-5% 4822 111 30499
6118,6119 HZ7C2 4822 130 32862 3138,3140 1 Q-NFR25 4822 111 30483
3160 4.7 Q-MRS25 4822 116 52858
For chip resistors see list on page 5-8
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5-6-a-4

ELECTRICAL PARTS lIA

2159 1.5 pF- 50 V-131P
For chip capacitors see list on page 5-6

— >r—Ic
6101 TDA5708 4822 209 83202 28P IC socket 4822 255 40156
6102 TDA5709 4822 209 83203 20P IC socket 5322 255 44259
6103 NJM4560D 4822 209 83274 14P Flex print connector 4822 290 60602
6104 L272MB 4822 209 83197

-
KK

2150,2151 3.6 nF-160 V-1% 4822 121 51001

4822 124 21918

o

61146120 } 1N4148
61186119  HZ7C2

6109 BC8588 5322 130 41983
6108 BC338-16 4822 130 40892
> P

6110,6111

4822 130 30621
4822 130 32862

3101 12 Q-NFR25
3104 18 Q-NFR25
3106 1 kQ-Trimpot
3107,3108 4.7 Q-NFR25-5%

3138,3140 1 Q-NFR25
3160 4.7 Q-MRS25
For chip resistors see list on page 5-8

4822 111 30511
4822 111 30515
4822 100 20151
4822 111 30499
4822 111 30483
4822 116 52858
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5 J12 3139 JI3 3143 J15 3182 D19 3157 17 3161 F20 3200 L18 3205 MI7 3209 M5 3705 F1t 6101 K 5 8104 E20 6110 MI9 6118 F20
10 I 1 ' 12 l 13 l 14 l 15 l 16 l 17 l 18 I 19 20 | 21
TO DECODER P
1199551529
A R L]
» g A
2 =3
SselBesans
12012 |l [« oo |n —'
ol il il ol A R Bt Sl ke
313 333|123 |s
B
@ -
@ -1C +1B c
-1C
y 709
2152 b
250 ano |
Tonosg [ RADIAL ERROR PROCESSOR o o
1 (s
C T RADIAL DRIVE
29 s oo
] 15| 83 o
14182 o ak-ar oac | w0 3152
13] 81 AOM X DAC T @_‘
2fe0 3 -
&
n M 6104 -8
0@/ 0@ radia Lzrove @
NG~ WTEGRATING ® re |7 3154 s .
switches AMPUFIER XF) 2vssl (WETY, N 3 3111
™~ RAD+
¥ lag 470n 6],
o -rI 3168 §§
Clag |9 2159
SR : LS 4 - ;L
oeh x
s Y5 y ; test 3‘5‘ v 29
L ® ® 151 g
3 4° % . 3183 5.
OSCILLATOR iy )
650H2 V5
— 2° 'int 3159
—-l |5k= 312 RAD-
INTEGRATING re -
) AMPLIFIER 4 3‘&)
3702
o= s
, o€
radial
| o
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3703 ]
L L . gl 8| B "
06 x| O o
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b S22n? 3=2n7 522200 5 180n t
esh osh
1 -
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W
- 6104 A a3
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- 3t-14 [
53139 211 roc. [ 8%
3 4 o3
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2204 4T 3449
A « | i «
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390n 1t
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$——(a 10— - 21,
a2 3%-2 )
3201 220 ) o
:47§E e}
+ w2640 2 021 §
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NJMA560 "
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220 T ts £
MC 3208 3 Lecr 7 Na148 38-1] o ooal E
7k 202 3200 T 5{m
2
2203 3 S¢ -
18 330n IN&148 =
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T12-644
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5-6-6
ELECTRICAL PARTS |18
{— >—ic
6101 TDAS708 4822 209 83202 28P IC socket 4822 255 40156
6102 TDA5709 4822 209 83203 20P IC socket 5322 255 44259
6103 NJM4560D 4822 209 83274 14P Flex print connector 4822 290 60602
6104 L272MBH 4822 209 70705
-1+
R @)
2150,2151 3.6 nF-160 V-1% 4822 121 51001
2159 1.5 pF- 50 V-131P 4822 124 21918
6109 BC858B 5322 130 41983 For chip capacitors see list on page 5-8-a
6108 BC338-16 4822 130 40892
o3
>+ > 3101 12 Q-NFR25 4822 111 30511
3104 18 Q-NFR25 4822 111 30515
6110,6111 3106 1 kQ-Trimpot 4822 100 20151
6114,6120 } 1N4148 4822 130 30621 3107,3108 4.7 Q-NFR25-5% 4822 111 30499
61186119  HZ7C2 4822 130 32862 3138,3140 1 Q-NFR25 4822 111 30483
3160 47 Q-MRS25 4822 116 52858

For chip resistors see list on page 5-8-a

~Q aner

AUXILIARY MOTOR CIRCUIT
.

KTY 83-1501
6130

=

3232 !
K8 I

| % '
. 3230
= [36-4 v 82 FEE = L et l
3 3 D 1K 7] map
Z [35-3 ; o823 + NIMLSS60/2) s 4
o 4 6131B) +
S131Al 812,
] * 4o NIM4S56(1/2) 4 -
2-2 2822 - 2 &1
a |36-2 Z-r—. 2 04
& ! -2 -2
36-1+2 w8200 43 - 13
1 . 2 +2
R 2230|223 |
| e R
M Ioh Ioh I
e
41350 AT2
2 ¢
L8 L | 89 o e
o[ T[] —o -
039 A

* Only for version 0303
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MOTOR CIRCUIT




5-7
MOTOR PCB MOTOR CIRCUIT
e Rt
6085 1 60811a) 5082 l
5084 6081(q) 5082
- 1 H
LR 086 R} I 3 +l> 8 I
- I Lo | Soa3 MOTOR &
— Vot N 30857 R ] 3088 . [} 3087 883740 COILS
T 7R 13093 | 2 6081(b} I
b - i PR . l E i
5083 2083 ¢ ] . 5 -8 |
} %0 R | rz%j_' ! u q* 3091 |
LR 1 g LS | - ] !
ry 1% 8
02 R 2085 T0 SERVO CIRCUIT 36-3  02-3 |
LD 1 309
elt 6082 =) L_c_j[%'zj L2 ; |
FRE - T0 SERVO CIRCUIT 36-4 Loz -¢ ‘ .
~2 12 1 7 Vea I I
. It LTT N
+*2 1 30960 R} _— O LS ' | )
[ Ej_] 2086 2 I i )
306 . l |
38 024 C12 | l
A |
MOTOR I
coiLs I
To servo cmcut 361 bop 00 s ieovl o A |
{ Rz * 8 + 3093
it L]~ pom i
g0 , T0 SERVO CIRCUIT %6-2;02-2 2053
== 6084 £ 6 8~ :
’\zc o e':) /’.\ r“{ 1001 2= o 8{-8v) 208 l
N b Ul H Toon ! 3090 H H
= ke & | LN |
R ]3086 R Ja081 T | ki I :
3088_ [ R ]3085 ! |
e [ ] 3033 7] e —_ e
o [T 2083 5083
A Vs
som  _R_]a0%0 { €l
T Bl . vt
!83092 228 * | e ~d 92
Cc] 1 % ve
}ED S mm E]xoag e soez ol
! 3091 I C,\ - *a = 25V
—_— lee 2 4-2 . b =4
v . an* Ceramic plate - s,;lv
A} Cabonfim Ay Tuning<120pFNPO 2% c o83
02 W 70°C 5% Others —20/+80% . -1V
Carbon film e Polyester flat foil 10% t=25v
EF  oaaw  70°c  s% S Foyeste g = 40V
h =8V
38025 €12 =+ Metal film . a* Metalized polyester 10% . :233
033w 70°C 5% L flat film m= 150V
i - n = 160V
. Carbon film oh Polyester flat foil 10% q = 200V
05 W 70°C 5% small size (Mylar) r = 250V
For codenumber of the motorassembiy see the C.D. s = 300V
mechanism exploded view page 4-1 “D" Carbon film —{°A*|——— Polysterene film/foil 1% :, : 430533
067TW  T0°C 5% y oy
i may Tubular cerami w =8y
_E_ Carbon fitm - u ] ic X = 1000V
116 W 70°C 5% A= 16V
B =6V
C=12v
o* L . D= 15V
—{}— Miniature single E=20V
F=35V
oo* Subminiature + 20% G =50V
© Chip component it tantalum :" - ;:x
27 037A/C
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MOTOR CIRCUIT

' 6081(a) 6082 | v
! s2 , 3083 , (M324 8633740 I
3081 100E ¢
3] HALL - 1
% k7 L P 3 +D B |
3084 6083 MOTOR
i 1E 6081(b) 8C3z7°40 coiLs I
l - LM 324 :
: s -8 |
+ .
! z <]_ 5 3091 |
| M8} !
TO SERVO CIRCUIT 36-3 | g2-3 |
-2 2082
ol 1[‘)!) 3089 |
n
70 SERVO CIRCUIT 36-4 |02 - {320} H
VCos 02-4 82@—' {7201}
I 001 2081 |
" .
I 6081(c) l
: M324 |
| i .
. 4
l 13 I
! D 14 A l
l 121+ .
. I MOTOR
! gaoea —8  508t1(d) colLs i
T0 SERVO. CIRCUIT 36-1 dog-1 3094 s (soV) S ' )
+ 1Rr2) +
| 2086 8 <]+ 1 3095 I
T 9 e e 3093 1 MO 3
0 SERVO CIRCUIT 3:2 5 02-2 —a(—av) -
l. L o Zﬁs"
100n H
I 100 3080 N
! L ; {
| 2|0l83 I
U . SO {
37852C€07
*3 = 25V T
Ceramic plate b =4V ¢
i AAY - =
L Samentim o s A Tuning<120pFNPO 2% c o83V
. 0 Others —20/+-80% e = 16V -
Carbon film oo p , f =25V i
olyester flat foil 10%
B+ gaw 70°C 5% —— oY ° g = 40V
h = 63V
Metal film n* Metali i =100V
_D i etalized polyester 10% | = 125V
o 0, . =
0.33 W 70°C 5% flat film m= 150V -
R n = 160V
O Carbon film OD*“ Polyester flat foil 10% q = 200V
05 W 70°C 5% small size (My]ar) r = 250V i
. s = 300V -
Carbon film o4 i i 9 t =35V
7+ ity 10°G 5% —2{}— Polysterene film/foil 1% o = 400V )
v = 500V
* . w = 630V
H |A
N Carbon film . 2444 Tubular ceramic x = 1000V
1.15 W 70°C 5% A=186V
B =6V
C =12V
o* .. R D= 15V
—{}— Miniature single E = 20V
F =235V
oo™ Subminiature + 20% G =50V ;
(© chip component 0t tantalum |H - ;3\\5 *
27 037A/C )
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5-8

© 1~ Chips 50 V NP0 S1206

©LF chips 0,125 W S1206

]

Chips 0,125 W 51206

mm

T

mm

jeheRehohoholhol
m

b

pF
10 pF
12 pF
18 pF
22 pF
27 pF
33 pF
39 pF
47 pF
56 pF
68 pF
82 pF
100 pF
120 pF
150 pF
180 pF
220 pF
270 pF
330 pF
390 pF
470 pF
560 pF
680 pF
820 pF
1nF
1,2 nF
1,5 nF
2.2 nF
2,7 nF
33nF
3.9 nF
4,7 nF
5,6 nF
6,8 nF
10 nF
12 nF
15 nF
18 nF
22 nF
27 nF
33 nF
47 nF
56 nF
100 nF

OB WWN = =
MNvwho! -

5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
10%
5%
5%
5%
5%
5%
5%
10%
5%
5%
5%
2%
5%
5%
10%
5%
5%
5%
5%
5%
10%
5%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%

4822 122 32279
4822 122 31792
4822 122 32087
4822 122 32425
4822 122 32079
4822 122 32081
4822 122 32082
4822 122 32083
4822 122 31971
4822 122 32139
4822 122 31769
4822 122 31837
4822 122 31966
4822 122 31756
4822 122 31972
4822 122 31772
4822 122 31774
4822 122 32267
4822 122 31839
4822 122 31765
4822 122 31766
4822 122 31767
4822 122 31794
4822 122 31965
4822 122 32142
4822 122 31642
4822 122 31771
4822 122 31727
4822 122 31773
4822 122 31775
4822 122 31974
5322 122 31647
4822 122 31807
4822 122 31781
4822 122 31644
4822 122 31783
4822 122 31969
4822 122 32566
4822 122 31784
4822 122 31916
4822 122 31976
4822 122 31728
5322 122 31648
4822 122 31782
4822 122 31759
4822 122 31797
4822 122 32541
4822 122 31981
4822 122 32542
4822 122 32183
4822 122 31947

©LF chips 0,125 W $1206

(=]
m

L QU G G GGy

NARMOMDODO LN -

ST

O=NLwOoOwWwW
mmmmmmmmmmmmmmmmmmm

OB AWW®

jumper 4822 111 90163

5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%

4822 111 90184
4822 111 90377
4822 111 90378
4822 111 90379
4822 111 90381
4822 111 90382
4822 111 90383
4822 111 90384
5322 111 90104
4822 111 90385
4822 111 90386
4822 111 90387
4822 111 90338
4822 111 90389
4822 111 90391
4822 111 90392
5322 111 90376
4822 111 90393
4822 111 90394

6,2 E 5%
6,8 E 5%
75E 5%
82E 5%
91E 5%
10E 2%
11E 2%
12E 2%
13 E 2%
15E 2%
16 E 2%
18 E 2%
20 E 2%
22 E 2%
24 E 2%
27 E 2%
30 E 2%
33 E 2%
36 E 2%
.39 E 2%
43 E 2%
47 E 2%
51E 2%
56 E 2%
62 E 2%
68 E 2%
75 E 2%
82 E 2%
91 E 2%
100 E 2%
110 E 2%
120 E 2%
130 E 2%
150 E 2%
160 E 2%
180 E 2%
200 E 2%
220 E 2%
240 E 2%
270 E 2%
300 E 2%
330 E 2%
360 E 1%
360 E 2%
390 E 2%
430 E 2%
470 E 2%
510 E 2%
560 E 2%
620 E 2%
680 E 2%
750 E 2%
820 E 2%
910 E 2%
1k 2%
1,1k 2%
1,2k 2%
1,3k 2%
1.5k 2%
1,6 k 2%
1,8 k 2%
2k 2%
22k 2%
2,4 k 2%
2,7k 2%
3k 2%
33k 2%
3,6 k 2%
39k 2%
43 k 2%
4,7 k 2%
5,1k 2%
56k 2%
6,2 k 2%
6,8 k 2%

4822 111 90395
4822 111 90254
4822 111 90396
4822 111 80397
4822 111 90398
5322 111 90095
4822 111 90338
4822 111 90341
4822 111 90343
4822 111 90344
4822 111 90347
5322 111 90139
4822 111 90352
4822 111 90186
4822 111 90355
5322 111 90375
4822 111 90356
4822 111 90357
4822 111 90359
4822 111 90361
5322 116 90125
4822 111 90217
4822 111 90365
4822 111 90239
4822 111 90367
4822 111 90203
4822 111 90371
4822 111 90124
4822 111 90375
5322 111 90091
4822 111 90335
4822 111 90339
4822 111 90164
5322 111 90098
4822 111 90345
5322 111 90242
4822 111 90348
4822 111 90178
4822 111 90353
4822 111 90154
4822 111 90156
5322 111 90106
4822 111 90288
4822 111 90358
5322 111 90138
4822 111 90362
5322 111 90109
4822 111 90245
5322 111 90113
4822 111 90366
4822 111 90162
5322 111 90306
4822 111 90171
4822 111 90372
5322 111 90092
4822 111 90336
5322 111 90096
4822 111 90244
4822 111 90151
5322 111 90265
5322 111 90101
4822 111 90165
4822 111 90248
4822 111 90289
4822 111 90569
4822 111 90198
4822 111 90157
5322 111 90107
4822 111 90571
4822 111 90167
5322 111 90111
5322 111 90268
4822 111 90572
4822 111 90545
4822 111 90544

O3]

©o~
xxxxxr?rxxxx‘xxxx‘xrxxxxxxxxz‘x

NN = gl

HPpWLWWW
S NWOODWONDPDNOOONWN - O —

Lelle B Neo Ne X6, K¢,
“NOoNOD

—_ s
N =O
OO oO
XXX

130 k
150 k
160 k
180 k
200 k
220 k
240 k
270 k
300 k
330 k
360 k
390 k
430 k
470 k
510 k
560 k
620 k
680 k
750 k
820 k

[{a}
-
o
x

W - =

[ S G G G Y

POLL PPN
LoNPONMDO D

—“-MvorovoRNwoe
£EZIZTZIZIZIZIZIZIZIZTIZIZTIZSTZIZTETZZZ S

LONOIOUTINDALOWLW

2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%
5%

4822 111 90276
5322 111 90118
4822 111 90373
4822 111 90249
4822 111 90337
4822 111 90253
4822 111 90509
4822 111 90196
4822 111 90346
4822 111 90238
4822 111 90349
4822 111 80251
4822 111 90512
4822 111 90542
4822 111 90216
5322 111 90267
4822 111 90514
5322 111 90108
4822 111 90363
4822 111 90543
5322 111 90274
4822 111 90573
5322 111 90275
4822 111 90202
4822 111 90574
4822 111 90575
5322 111 90277
4822 111 90214
5322 111 90269
4822 111 90568
4822 111 80511
5322 111 90099
5322 111 90264
4822 111 90565
4822 111 90351
4822 111 90197
4822 111 90215
4822 111 90302
5322 111 90266
4822 111 90513
4822 111 90515
4822 111 90182
4822 111 90168
4822 111 90161
4822 111 90364
4822 111 90169
4822 111 90213
4822 111 90368
4822 111 90369
4822 111 90205
4822 111 90374
4822 111 90252
4822 111 90408
4822 111 90409
4822 111 90411
4822 111 90412
4822 111 50413
4822 111 90414
4822 111 90415
4822 111 90185
4822 111 90416
4822 111 90417
4822 111 90418
4822 111 90191
4822 111 90419
4822111 90421
4822 111 90422
4822 111 90423
4822 111 90424
4822 111 90425
4822 111 90426
4822 111 90235
4822 111 90427
4822 111 90237
4822 111 90428

CS 2822
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5-8-a
DYNAMIC MOTOR CIRCUIT © 41~ Chips 50 V NPO $1206 © LT chips 0,125 W S1206 _ © L} Chips 0,125 W 51206 [15
1pF 5% 4822 122 32479 4TE 5% 5322 111 90376 6,8 k 2% 4822 111 90544
190 D3 2084 G 6 3082 E ) 1086 F 4 3090 G 6 3096 F 3 6081 A6 6082 A 7 1,5 pF 5% 4822 122 31792 51E 5% 4822 111 90393 75k 2% 4822 111 90276
08, 22 2085 53 J0ei B4 doae o3 o3 S5 3097 7 800 ce soms €7 1,8pF 5% 4822 122 32087 56E 5% 4822 111 90394 8,2k 2% 5322111 90118
283 G& 308 33 3085 E4 3089 Cs 3033 G3 3098 GI 081 F 6 Gas F7 22pF 5% 4822 122 32425 62 E 5% 4822 111 90395 9,1k 2% 4822 111 90373
: 1 2 | v 1 s 1 s | LA . 33pF 5% 4822 122 32079 6.8 E 5% 4822 111 90254 10k 2% 4822 111 90249
39pF 5% 4822 122 32081 75E 5% 4822 111 90396 11k 2% 4822 111 90337
4,7 pF 5% 4822 122 32082 82E 5% 4822 111 90397 12k 2% 4822 111 90253
== . 56pF 5% 4822 122 32506 9,1E 5% 4822 111 90398 13 k 2% 4822 111 90509
* —I 6.8pF 5% 4822 122 32507 10E 2% 5322 111 90095 15 k 2% 4822 111 90196
! 82pF 5% 4822 122 32083 1ME 2% 4822 111 90338 16 k 2% 4822 111 90346
. - 10pF 5% 4822122 31971 12E 2% 4822 111 90341 18 k 2% 4822 111 90238
. I 12pF 5% 4822 122 32139 13E 2% 4822 111 90343 20 k 2% 4822 111 90349
. : . 15pF 5% 4822 122 32504 15E 2% 4822 111 90344 22 k 2% 4822 111 90251
oo 18pF 5% 4822 122 31769 16 E 2% 4822 111 90347 24 k 2% 4822 111 90512
l 22pF  10% 4822 122 31837 18E 2% 5322111 90139 27 k 2% 4822 111 90542
— . - 27pF 5% 4822 122 31966 20E 2% 4822 111 90352 30 k 2% 4822 111 90216
b 33pF 5% 4822 122 31756 2E 2% 4822 111 90186 33k 2% 5322 111 90267
¢ l c 39pF 5% 4822 122 31972 24E 2% 4822 111 90355 36 k 2% 4822 111 90514
H 47pF 5% 4822 122 31772 27 € 2% 5322111 90105 39 k 2% 5322 111 90108
S6pF 5% 4822 122 31774 30E 2% 4822 111 90356 43k 2% 4822 111 90363
- el me [ I o 68 pF 5% 4822 122 31961 33E 2% 4822 111 90357 47 k 2% 4822 111 90543
7O SEAVO cacut Lo} h 82pF 10% 4822 122 31839 36 E 2% 4822 111 90359 51 k 2% 5322 111 90274
° o 100pF 5% 4822 122 31765 39E 2% 4822 111 90361 56 k 2% 4822 111 90573
| 120 pF 5% 4822 122 31766 43 E 2% 5322 116 90125 62 k 2% 5322 111 90275
. 150 pF 5% 4822 122 31767 47E 2% 4822 11190217 68 k 2% 4822 111 90202
= B 180 pF 2% 4822 122 31794 51E 2% 4822 111 90365 75 k 2% 4822 111 90574 .
| 220 pF 5% 4822 122 31965 56 E 2% 4822 111 90239 82 k 2% 4822 111 90575 b
€ i € 270 pF 5% 4822 122 32142 62 E 2% 4822 111 90367 91 k 2% 5322 111 90277 .
330 pF  10% 4822 122 31642 68 E 2% 4822 111 90203 100 k 2% 4822 111 90214
B , L 390 pF 5% 4822 122 31771 75E 2% 4822 111 90371 110 k 2% 5322 111 90269
A ' 470 pF 5% 4822 122 31727 82 E 2% 4822 111 90124 120 k 2% 4822 111 90568
wotoR 560 pF 5% 4822 122 31773 91E 2% 4822 111 90375 130 k 2% 4822 111 90511 -
¢ cous F 680 pF 5% 4822 122 31775 100 E 2% 5322 111 90091 150 k 2% 5322 111 90099 "
H 820 pF 5% 4822 122 31974 110 E 2% 4822 111 90335 160 k 2% 5322 111 90264
| o semo amcur L 1nF  10% 5322 122 31647 120 € 2% 4822 111 90339 180 k 2% 4822 111 90565 .
P 1,2nF 5% 4822 122 31807 130 E 2% 4822 111 90164 200 k 2% 4822 111 90351 -~
1o s cnar ) . 1,5nF 10% 4822 122 31781 150 E 2% 5322 111 90098 220 k 2% 4822 111 90197 £ 8
¢ 1,8nF  10% 4822 122 32153 160 E 2% 4822 111 90345 240 k 2% 4822 111 90215 ?
22nF  10% 4822 122 31644 180 E 2% 5322 111 90242 270 k 2% 4822 111 90302 .
10 seavo omaur | - 27nF 10% 4822 122 31783 200 € 2% 4822 111 90348 300 k 2% 5322 111 90266 *
3,3nF 10% 4822 122 31969 220 E 2% 4822 111 90178 330 k 2% 4822 111 90513 L e
. B _ ; 39nF 10% 4822 122 32566 240 E 2% 4822 111 90353 360 k 2% 4822 111 90515
' T T T T T T T T 47nF 10% 4822 122 31784 270 E 2% 4822 111 90154 390 k 2% 4822 111 90182 -
o 56nF 10% 4822 122 31916 300 E 2% 4822 111 90156 430 k 2% 4822 111 90168
6,8nF 10% 4822 122 31976 330 E 2% 5322 111 90106 470 k 2% 4822 111 90161
— — — — — — — - 10nF  10% 4822 122 31728 360 E 1% 4822 111 90288 510 k 2% 4822 111 90364
12nF  10% 5322 122 31648 360 £ 2% 4822 111 90358 560 k 2% 4822 111 90169
15nF  10% 4822 122 31782 390 E 2% 5322111 90138 620 k 2% 4822 111 90213
18nF  10% 4822 122 31759 430 E 2% 4822 111 90362 680 k 2% 4822 111 90368
For motor PCB see page 5-7 22nF 10% 4822 122 31797 470 E 2% 5322 111 90109 750 k 2% 4822 111 90369
27nF  10% 4822 122 32541 510 E 2% 4822 111 90245 820 k 2% 4822 111 90205 N
33nF  10% 4822 122 31981 560 E 2% 5322 11190113 910 k 2% 4822 111 90374 .
47nF  10% 4822 122 32542 620 E 2% 4822 111 90366 1™ 2% 4822 111 90252
56 nF  10% 4822 122 32183 680 E 2% 4822 111 90162 1AM 5% 4822 111 90408
100nF  10% 4822 122 31947 750 E 2% 5322 111 90306 12M 5% 4822 111 90409
180 nF  10% 4822 122 32915 820 E 2% 4822 111 90171 1,3M 5% 4822 111 90411
910 E 2% 4822 111 90372 15M 5% 4822 111 90412
1k 2% 5322 111 90092 1,6 M 5% 4822 111 90413
©{F chips 0,125 W S1206 NPO 1,1k 2% 4822 111 90336 1,8 M 5% 4822 111 90414
1,2k 2% 5322 111 90096 2M 5% 4822 111 90415 -
0E  jumper 4822 111 90163 1,3k 2% 4822 111 90244 22M 5% 4822 111 90185
1E 5% 4822 111 90184 1,5k 2% 4822 111 90151 24 M 5% 4822 111 90416 .
1,1E 5% 4822 111 90377 1.6k 2% 5322 111 90265 27 M 5% 4822 111 90417
12E 5% 4822 111 90378 18k 2% 5322 111 90101 3M 5% 4822 111 90418
13E 5% 4822 111 90379 2k 2% 4822 111 90165 33 M 5% 4822 111 90191
15E 5% 4822 111 90381 22k 2% 4822 111 90248 3,6 M 5% 4822 111 90419
16 E 5% 4822 111 90382 24K 2% 4822 111 90289 39M 5% 4822 111 90421
1,8E 5% 4822 111 90383 27k 2% 4822 111 90569 43M 5% 4822 111 90422
2E 5% 4822 111 90384 3k 2% 4822 111 90198 47 M 5% 4822 111 90423
22E 5% 5322 111 90104 33k 2% 4822 111 90157 51M 5% 4822 111 90424
24 E 5% 4822 111 90385 36k 2% 5322 111 90107 56 M 5% 4822 111 90425
27E 5% 4822 111 90386 39k 2% 4822 111 90571 62M 5% 4822 111 90426
3E 5% 4822 111 90387 43k 2% 4822 111 90167 6,8 M 5% 4822 111 90235
33E 5% 4822 111 90388 47k 2% 5322 111 90111 75M 5% 4822 111 90427
36 E 5% 4822 111 90389 51k 2% 5322 111 90268 82M 5% 4822 111 90237 '
39E 5% 4822 111 90391 56k 2% 4822 111 90572 91 M 5% 4822 111 90428 :
43 E 5% 4822 111 90392 6.2 k 2% 4822 111 90545 10M 5% 5322 111 91141

S R 2RA




MOTOR PCB

38 024 C12

3081

3091

- :‘ Y
9081 Hati \

38 025 C12

For codenumber of the motorassembly see the C.D.
mechanism exploded view page 4-1




SURVEY OF SERVO PANEL CHANGES

Each time when a change is made, the print gets another
yeilow sticker with a different character.

Panels for the static version : 5725 (on label); this version
is for CDM2 - Hi-Fi/0000, see circuit on page 5-3-a.

The basic panel is indicated with label A.

Label Item Changed into Date
B 3119 12 KQ 16-12-1985
C 2109 270 nF 22-01-1986
2121 3.9nF
2122 180 nF
2124 68 nF
2125 18 nF
3116 430 EQ
3119 100 kQ
3120 10 kQ
3121 33 kQ
3122 390 kQ
3123 330 kQ
3124 180 kQ
3125 removed
3126 jumper 3724
3127 removed
3723 56 kQ

Reason:
The performance of the halimotors is different as those,
which are used with label A and B.

Remark:
Panels with label C do not have a delaytime for the MCO
signal.

D 2126 3.3 uF/25V 03-02-1986
2127 68 uF/16 V
3132 470 E ohm
Reason:
Start (MCO signal) delay of the halimotor.
E 2126 22 uFj25v 06-03-1986
' 6104 L272MBH
codenumber 4822 209
70705.
Reason:

Time reduction of the start pulse of the hallmotor.
L272MBH is a low offset selected version.

F 6103 NJM4560D 13-05-1986
Reason:

NJM4560D has a better performance.

H 2127 47 uF/10 VvV 07-06-1986
Reason:

Reduction of the start (MCO signal) delay.

! 2123 short-circuit wire 24-06-1986

Reason:
Increasing the total gain factor during and after starting
up of the hallmotor.

J The radial output circuit has been changed
according to the circuit on page 5-4-a-1.

Reason:
Reduction of the bandwidth of the radial control.

Panels for the static version : 5768 (on label); this version
is for CDM 2 - Top Hi-Fi/0001, see circuit on page 5-6-a-3.

6-1.

The basic panel has no label. It is possible that capacitor
2104 is mounted in a wrong way. On panels with a
sticker D, 2104 is mounted in the right way.

Panels for the dynamic version : 5826 (on label); this
version is for COM 2 - 0300/0303, see circuit on page
5-4-2.

The basic panel has the label G.

Label Item Changed into Date

K The radial output circuit has 22-08-1986
been changed according to the circuit on page
5-4-2.
Reason:

Reduction of the bandwidth of the radial control.

J 2109 270 nF
2127 47 uF/10V

Reason:
Increasing the time for the startup procedure.

07-10-1986

M these were panels indicated with label G
2109 270 nF 09-10-1986
2127 47 uF/10 V
Reason:

See J, only for panels with the oid radial circuit.

Panels for the dynamic version : 5827 (on label); this
version is for COM 2 - 0301, see circuit on page 5-6-5.

The basic panel has the label B.

Label Item Changed into Date

C the radial output circuit has been changed
according to the circuit on page 5-6-5. it is
possible that pos. 2104 is mounted in the wrong
way.

D 2104 mounted in the right way.

RTV servis Horvat

Tel: ++385-31-856-637
Tel/fax: ++385-31-856-139
Mob: 098-788-319

www.rtv-horvat-dj.hr

CS 6 267 GB




