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Add 2113 482212233191 22pF 5% 50V
4822 146 21796 Transformer - /01 only
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Cabinet front
Button set
Window display
Cover front CD
Cover - /01 only
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Remote control
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DFU (GB-F-E-C) - /01 only
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TECHNICAL SPECIFICATIONS

General

1.Mains voltage /o0B
/osB
/018

2.Mains frequency

3.Mains voltage selection only /01B
4.Power consumption mains  standby

operated
Remote Control(only CD720)

Intérnal: RC5
Line output

1.Number of channels

2.0utput voltage

3.0utput resistance

4.Dynamic range (-60 dB)
5.Unbalance left-right

8.Channel separation

7.Signal to noise ratio

8.Total harmonic distortion + noise
9.Frequency response

10.Phase non-linearity

11.Automatic switched deemphasis with time constant 15/50 us

12.Out-band attenuation
Variable headphone(only CD720) (low end)

1.Qutput voltage
2.Unbalance left-right
3.0utput resistance
4.Load impedance range
5.0utput power

Audio specs in case of 600 Q load at 4 Vrms voltage output
6.Signal to noise ratio
7.Dynamic range
8.T6tal harmonic distortion
9.Channel separation

Dimensions and weight
1.Apparatus tray closed
2.Apparatus tray open
3.Weight

Optical read-out system

1.Laser type

2.Wavelength
3.Light output (c.w.)

PCS 60 665

1 230V (+6 -10%)

: 240V (£10%)
:1110V-127V/220V-240V

: 50-60 Hz

: Voltage selector 2 positions
: < 3W

< 10W

12

:2Vrimsx3dB

:1kQ

: min. 84 dB from 20 Hz to 20 kHz

: max. 1 dB

: 'min. 82 dB from 20 Hz to 20 kHz

: min. 83 dB from 20 Hz to 20 kHz

: min. 70 dB from 20 Hz to 20 kHz

: max. = 0.5 dB from 20 Hz to 20 kHz
: max 7.0° from 20 Hz to 16 kHz

: min. 35 dB (above 40 kHz)

: max. 5 Vrms = 3dB

: max. = 1.2dB

1120 Q

: 30 Q10600 Q

: 0 to 30 mW into 30 Q load
: 0 to 50 mW into 150 Q load
+ 0 to 30 mW into 600 Q load

: min. 80 dB

: min. 70 dB (20 Hz -20 kHz)

: min. 60 dB (20 Hz - 20 kHz)

: min. 70 dB (1 kHz)

: min. 65 dB (31.5 Hz - 16 kHz)

3333

: WxDxH 435 x 260 x 74/90 mm
: WxDxH 435 x 405 x 74/90 mm
: 3kg

: Semiconductor AlGaAs
1 780 nm = 20 nm
: max. 0.5 mW
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FITTING A MAINS PLUG (U.K. only)

INSTALLATION

POWER SUPPLY SETTING

This apparatus is fitted
with an approved
moulded 13 Amp plug.
To change a fuse in
this type of plug
proceed as follows:

* Remove fuse cover
and fuse.

* Fix new fuse which should be a BS1362 bA,
A.S.T.A. or BS! approved type.

* Refit the fuse cover.

If the fitted plug is not suitable for your socket

outlets, it should be cut off and an appropriate

plug fitted in its place.

If the mains plug contains a fuse, this shouid have

a value of BA. If a plug without a fuse is used, the

fuse at the distribution board should not be

greater than 5A.

NOTE
The severed plug must be disposed to avoid a
possible shock hazard should it be inserted
into a 13A socket elsewhere.

HOW TO CONNECT A PLUG

The wires in the mains lead are coloured in accor

dance with the following code:

BLUE — "NEUTRAL" {"N") and BROWN - "LIVE" {"L").

As these colours may not correspond with the colour

markings identifying the terminals in your plug, pro-

ceed as follows:

¢ The BLUE wire must be connected to the ter-
minal which is marked with the letter "N" or
coloured BLACK.

* The BROWN wire must be connected to the
terminal which is marked with the letter "L" or
coloured RED.

* Do not connect either wires to the earth termi-
nal in the plug which is marked by the letter "E*
or by the safety earth symbol or coloured green
or green-and-yellow.

Before replacing the plug cover, make certain that
the cordgrip is clamped over the sheath of the
lead — not simply over the two wires.

* Check that the type plate at the bottom of your
player indicates the correct supply voltage.

¢ |If your mains supply voltage is different, consult
your dealer or our Service Organisation.

® Certain versions of this player are ;
equipped with a voltage selector ’ 3

at the bottom of the player which
enables you to set the player to
the correct mains voltage yourself.
Position 120 V: for all mains voltages between
110Vand 127 V.

Position 230 V: for all mains voltages between
220V and 240 V.

CONNECTIONS

-

Mains connection )
Connect the mains lead to your mains supply.

Connecting cable to the amplifier

Insert the red plug (right channel) and the white
plug (left channel} into the corresponding sock-
ets of the CD or AUX input of your amplifier.
You can also use the TUNER or TAPE IN-
connection, but never the PHONO input!

*«N

CONNECTING HEADPHONES (CD720 only)

¢ Connect headphones
with a 6.3 mm jack
plug to the PHONES
socket 11.

* The sound level is
adjusted with the
LLEVEL control 13.

3SN HOd SNOILONHLSNI
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FRONT OF PLAYER

1 POWER ON/STANDBY - Switching on and
off.

2 linfra) R{ed) SENSOR (CD720 only)

Receives the signals from the remote control.

3 Display - Informs you about the functioning
of the player.

4 |« and P

- Selecting another track.

- Selecting a track to start play with.

— Fast search to a particular passage during play.

5 STOP/CP

— Stopping play.

— Erasing a programme (CP = Clear Programme).

6 PLAY/REPLAY

- Starting play.

- Returning to the beginning of a track.

7 OPEN/CLOSE - Opening and closing the CD
compartment. The compartment also closes
when the front is pressed briefly.

8 TIME - Selecting the time information you
want to see.

9 PEAK SEARCH - Searching the loudest pas-
sage (peak) on a CD or in a programme when
making a tape recording.

FADER - Fading in and out during play.

10 PROGRAM

- Opening the memory when compiling a pro-
gramme.

— Storing tracks in a programme.

11 PHONES (CD720 only)

Connecting headphones.

12 REPEAT - Repeating play.
12 1LEVEL /CDI720 only) — Adjueting tha volume
when listening with headphones.

14 SHUFFLE - Playback in random order.
15 PAUSE - Interrupting play.

REMOTE CONTROL (CD720 only)

— The life of the batteries of the remote control is
around one year. For replacement only use
batteries of the type RO3, UM4 or AAA.

~ The buttons on the remote control have the same
functions as the corresponding ones on the player.

— Extra buttons:

16 SCAN - Automatically playing the beginning

of each track.

17 - VOLUME + - Adjusting the sound level

when the player is connected to an amplifier
or HiFi system without its own remote control.

DISPLAY

DISPLAY MESSAGES

TRACK PEAK TOTAL REM TRACK TIME

PAUSE I"

REPEAT 1
SHUFFLE

N IM H\I e TR O .

13 s .

12 03 4 5 6 7 8 9 0 A1 Az

PAUSE

Lights up when play is interrupted.

O {€CD720 only)

Lights up when the player receives a command

from the remote control.

TRACK - Indicates:

- what track is being played;

— the number of tracks onthe CD orin a
programme.

PEAK

- Flashes when the loudest passage (peak) on a
CD or in a programme is being searched.

~ Lights up when the loudest passage (peak) has
been found.

TRACK TIME

Indicates the elapsed playing time of the track

being played.

REM(aining} TRACK TIME

Indicates the remaining playing time of the track

being played.

TOTAL REM(aining) TIME

Indicates the remaining playing time of the CD or a

programme.

TOTAL TIME

Indicates the total playing time of the CD or a pro-

gramme.

REPEAT

Lights up when you repeat a CD or a programme.

REPEAT 1

Lights up when you repeat a track.

SHUFFLE

Lights up when the tracks are played in random

- Flashes when a programme is being compiled.

- Lights up when a programme has been stored
in the player memory.

1-15 track number indicator

Shows the number of tracks on the CD.

+
Lights up when there are more than 15 tracks on
the CD.

Lights up when the CD's contents list is being
scanned.

Lights up when there is no CD in the CD compart-
ment.

Scrolls on the display when insert a non audio CD
(CD-ROM, CD-l or CDV).

Scrolls on the display if you select a non-existent
track number.

Scrolls on the display if you try to activate a func-
tion for which you must first start play.

Scrolls on the display if you try to activate a func-
tion for which you must first stop play.
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PLAYBACK

NORMAL PLAYBACK (PLAY/REPLAY)

NOTE! Use only audio CDs; no CD-ROM, CD- | or CDV.

¢.Press POWER ON/STANDBY 1 to switch the player.on.

¢ Open the CD compartment by pressing OPEN/CLOSE 7, :

— OPEN lights up: ‘

* Insert an audio CD, printed side up, and close the compartment by pressing

-OPEN/CLOSE 7:

DIGITAL AUDIO

~ CLOSE lights up, followed by READ. The number of tracks and the playing time of the CD
_-ate shown on the display.
26540
o Press PLAY/REPLAY 6 to start play.
“You can also press PLAY/REPLAY immediately after-inserting the CD; the compartment
“then closes automatically:
*You can also close the CD compartment by pressing its front; playback will then start
automatically.
.%The number indicator shows how.many tracks are on the CD; when a track has been
= played its number disappears.

l M2 3 4 5 8.7 89 W 1 AW

‘ 3 4 6:46 7 8.9 10 47 92

“~ The track being played is always shown under TRACK and its elapsed playing time is
shown under TRACK TIME.

a4 56 i M oAz

= Play will stop after the last track.

. Press POWER ON/STANDBY 1to switch the ptayer off.

You can |nterrupt p!ayback by.pressing. PAUSE 15 PAUSE then-lights up.

Press PLAY/REPLAY -6.to restart; if you first press PAUSE agaln and then PLAY/REPLAY,
the:current track-starts again from the*beginnifg.

You can also. restart play by pressmg SCAN 16 (on the remote control CD720 only) or
SHUFFLE 14

If you press PLAY/REPLAY dur/ng play; the Gurrent track starts again fromn the beglnmng
You can stop playback by pressing STOP/CP 5 or OPEN/CLOSE 7. :

TIME PEAK SEARCH

STOP/CP PLAY/REPLAY

PEAT SHUFFLE PAUSE

T ) T T

FADER

SELECTING ANOTHER TRACK (<<« »p-)

* Press P 40r e [
<t 4 (less than 0.5 A2 TIHE
seconds) untill the P
desired track number
appears under TRACK.

— The music stops and a moment later the
selected track begins to play.

SEARCHING FOR A PASSAGE (<< b))

e Hold e 4 down to search backwards to the
beginning.

e Hold »» 4 down to search forwards to the
end.

The searching speed is determined by how long a
key is pressed:

~ the first 2 seconds fairly slowly, with sound;

- then at the maximum speed, with no sound.

If you reach the end of the last track and release
P, play will resume a few seconds before the
end of the CD.

STARTING WITH A PARTICULAR TRACK
(<t Dp>i)

. — REPEAT lights up;

* Press P 4or e o
4 4 (less than 0.5 b 3
seconds) untill the

L

474wzl

desired track number
appears under TRACK.
¢ Press PLAY/REPLAY 6.
- Play starts from the selected track.

PLAYING THE CD IN RANDOM ORDER
(SHUFFLE)

¢ Press SHUFFLE 174 before or during play.
- |f the CD compartment was open, it will now
close.

— SHUFFLE lights up e
and all the tracks are b e
now played in a wa awoaa M

mu

mug

random order.
* Press SHUFFLE again if you wish to return to
normal play.

If you press <t 4, you will return to a track
which has already been played.

If you press ¥ 4, you will select any one of the
following tracks.

If you press REPEAT 12, twice the tracks will be
repeated in a different order each time, although
the first track played will always be the same.

- REPEATING PLAY (REPEAT)

Repeatmg a track:

» Press REPEAT 12 before or dunng play.
— REPEAT 1 lights up;
the track will now E
be repeated
continuously.
Press REPEAT twice to stop the track being co
repeated.

TRACK: ms mn

035

TR oo S ittt

Repeating the CD:
* Press REPEAT 12 twice before or durmg play.

the CD will now be
repeated
continuously.

Press REPEAT again to stop the CD being
repeated.

CALLING UP OTHER TIME INFORMATION
(TIME)

* Press TIME 8
whenever you want
to know the remain-
ing playing time of
the track being played (REM TRACK TIME)
Press TIME again if |7 I
you wish to know thel:::
remaining playing
time of the entire CD
(TOTAL REM TIME).
Press TIME again if
you wish to return to |-
the elapsed playing
time indication of the
current track (TRACK TIME).

Sl 4 B e A A
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SEARCHING THE LOUDEST PASSAGE
(PEAK SEARCH)

In STOP mode, press PEAK SEARCH 9.
PEAK starts flashing
and the CD or the .
programme will now |
be scanned for the
loudest passage (the peak).

The display shows the track being scanned and
its elapsed playing time.

When the loudest
passage has been
found it will be
repeated continuous- L

ly {from 2 seconds before the peak until 2 sec-
onds after the peak)

* You can now adjust your recording device.

You can stop the search by pressing STOP/CP
5 or OPEN/CLOSE 7, if you press

PLAY/REPLAY 6, the CD or the programme will

“be played from the beginning.

SETTING THE FADE- IN AND FADE-OUT
TIME (FADER)

During play press FADER 9.

— The sound level will now gradually decrease

. Press4 FADER again.y

(FADE OUT), after which the player will go into
the PAUSE mode.

£ -|[FATE.

Play continues and the sound level will increase
again to the originally set level (FADE IN).

SCANNING A CD (SCAN)

® Press SCAN 176 before or during play.

— If the CD compartment was open, it will now
close.

— SCAN lights up for
2 seconds and the
first 10 seconds of =
each track are played - :
in turn; 10 seconds are counted down each
time under REM TRACK TIME.

* When the player reaches a track which you
wish to hear in full, press SCAN again or
PLAY/REPLAY 6.

ADJUSTING THE SOUND LEVEL (- VOLUME +)

NOTE!

- Use the - VOLUME + keys only if the player is
connected to an amplifier or HiFi system with-
out its own remote control.

— The setting chosen with — VOLUME + will be
cancelled when the player is switched off.

Hold - VOLUME 17 pressed down.

~ VOL lights up; the output signal from the player
will now decrease gradually.

- The successive steps are shown on the display.

OLZZ VOL T NOLE

HI‘

FADE_||FATE =||FRIE =

'\“]L JNOL = NDL -

Release the key as soon as the required sound

level is obtained.

Hold VOLUME + 17 pressed down.

- VOL lights up; the output signal will now
increase agam gradually to the maximum level.

— The successive steps are shown on the display.

vOL_ |oL- |uoLs
'JB:__‘_W 'JB'E_ 'JBL TrE

Release the key as soon as the required sound
level is abtained.

A,—z The;t,rfack num bef;indfcatqrak )

PLAYING THE PROGRAMME (PLAY/REPLAY) ERASING A PROGRAMME

- Playback starts with the first number of the pro- During play:
gramme. e Press OPEN/CLOSE 7 or STOP/CP 5 (twice).

In STOP mode:
’;;'Ck:ny;gejgggtdiﬂﬁggggalg;g‘;ﬁa‘;‘? SEARCH  press OPEN/CLOSE 7 oror STOP/CP 5 (once).
Search for a particular passage is only possible

within the track being played. — The programme has now been erased.
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ADDITIONAL INFORMATION

MAINTENANCE

The CDs

* Never write on the printed side of a CD.
Do not attach any stickers to the CD.

Keep the shiny surface of the
of the disc clean.

Use a soft lint-free cloth and
always wipe the disc in a
straight line from centre to
edge.

Never use cleaning agents

for conventional records.
Detergents or abrasive cleaning agents should
not be used either.

The player

A chamois leather slightly moistened with
water is sufficient for cleaning the player.

Do not use cleaning agents containing alcohol,
spirits, ammonia or abrasives.

RECYCLING

Please observe the local regulations regarding the
disposal of packing materials, exhausted batteries
and old equipment.

1.

All redundant packaging material has been
omitted. We have done our utmost to make
the packaging easy separable into three mono-
materials:

- cardboard (box)

- expandable polystyrene (buffer)

— polyethylene (bags, protective foam sheet)

. Your set consists of materials which can be

recycled if disassembled by a specialized com-
pany.

. Do not dispose of exhausted batteries with

your household waste.

TROUBLESHOOTING

If a fault occurs, run through the points listed below before taking your player for repair.
If the fault remains, try to clear it by switching the player off and on again. If this also fails to help,

consult your dealer.

Under no circumstances should you repair the player yourself as this will invalidate the

tee!
TECHNICAL DATA guarantee
Typical Audio Performance " .. "~~~ pp REE T - —
Frequency range: i i il 2 Hz - 20 kHz SYMPTOM : POSSIBLE CAUSEf : REMEDY

::0:3 dB'(20 Hz - 20 kHz)
...... 42.(20 Hz - 20 kHz)

Amplitude linearity;
Phase linearity: :.....

Dynamic range: ... +:..90.dB (1kHz)
Signal-to-noise ratio: . -.90dB (1 kHz,)
Channel separation:.........;iiniii 90.dB (1kHz)
Total harmonic distortion :0.003% (1kHz)
Audio output level: ..o i 2 Vrms
Impedance PHONES socket (CD720 only).

A RN 1 P .30~ 600 ohms

Power supply:
Mains voltage and frequency:
see the type plate on the.rear of the:player

Power consumption:.............. <710:W.approx.
Safety requirements:.......: e e IEC 65
Cabinet .

Materialffinish:........... . metal-and polystyrene
Dimensions (w x h x d)i-....435% 90 'x 300 mm

Weight:......iik T TRCEN 4 kg aAPProx.
Subject to modification B

This Corhpact Disc player coh‘lplles w:th:

radio interference requirements as Iald )

down in EC regulations.

=" Playback of the CD does not
start-or. mterruptlon of play-
back

< The CD has been Ioaded
) »UpSIde down.
— No CDringerted:

“. Reload the co, Iabel side upf.l

~ The:CD is badly scratched oF"

*Insert a CD Iabel sideup.
e Cleanthe CD.-witha soft

< dirty: lint-free cloth.
~"Moisture condensanon on’ o |Leavethe CD player in a-
o the lens. warm environment until- the
: - moisture-evaporates. -
= Sound skips (at the same |~ The CDis dirty. . lClean the CD wnh a soft

part).

~dint-free cloth

- The CD skips tracks.. .

1= ",ThekCD; ﬁs'damaged ordirty. - .|-» Beplace of clean the CD:. -

- Playback does not start from
ithe fll’St track

-~ PROGRAM or SHUFFLE

: actlvated k

e Swrtch off SHUFFLE or c!ear

- Nofsound or bad souridi

~T,~the CD playe

- Loose or wrong:connections.:
~Strong magnetic flelds near:

' ~Check connectlons
ind.another:place for. the - .
nit:or change-connection

< No sound or béd sound-oh™
headphones (CD720 only):

- tion:
: Headphones p!ug is dnrty

=:Level control set to post- A

».€lean plug.

Set level-control

~ Remote control does not
*function(€CD720-only):

bl Ba“tter‘ie:s:éj'e empty. =

1|7 Replace the batteries

~—-Remote control commonds :
= gre-not.properly received
'{CD720 only} i

“femote control and -
_-CD:player’is larger ; than 10
metres L

- Use remote control recelver .
M:2200/2201:%
educethe: dxstance Y
“/betwesn rembote control and;
g _CD player::=,




WARNING

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

When repairing. make sure that you are
connected with the same potential as the mass
of the set via a wrist wrap with resistance.
Keep components and tools also at this
potential.

(F) ATTENTION

Tous les IC et beaucoup d'autres
semi-conducteurs sont sensibles aux
décharges statiques (ESD).

Leur longévité pourrait étre considérablement
ecourtée par le fait qu'aucune précaution n'est
prise a leur manipulation.

Lors de réparations, s'assurer de bien étre relie
au méme potentiel que la masse de I'appareil et
enfiler le bracelet serti d'une résistance de
securité.

Veiller & ce que les composants ainsi que les
outils que 'on utilise soient également a ce
potentiel.

Safety regulations require that the set be restored to its original
condition and that parts which are identical with those specified be

used.

®

Veiligheidsbepalingen vereisen, dat het apparaat in zijn oorspronkelijke
toestand wordt teruggebracht en dat onderdelen, identiek aan de

gespecificeerde worden toegepast.

@

(0D warnunG

Alie ICs und vieie andere Halbleiter sind
empfindlich gegen elektrostatische Entladungen
(ESD).

Unsorgfaitige Behandiung bei der Reparatur
kann die Lebensdauer drastisch vermindern.
Sorgen sie dafur, dass Sie im Reparaturfall
Uber ein Pulsarmband mit Widerstand mit dem
Massepotential des Gerates verbunden sind.
halten Sie Bauteile und Hilfsmittel ebentalls auf
diesem Potential.

@

(WD)  WAARSCHUWING

Alle IC’s en vele andere halfgeleiders zijn
gevoelig voor electrostatische ontladingen
(ESD).

Onzorgvuldig behandelen tijdens reparatie kan
de levensduur drastisch doen verminderen.
Zorg ervoor dat u tijdens reparatie via een
poisband met weerstand verbonden bent met
hetzelfde potentiaal als de massa van het
apparaat. -

Houd componenten en hulpmiddelen ook op
ditzelfde potentiaal.

(1D avverTIMENTO

Tutti IC e parecchi semi-conduttori sono
sensibili alle scariche statiche (ESD).

La loro longevita potrebbe essere fortemente
ridatta in caso di non osservazione della piu
grande cauzione alla loro manipotazione.
Durante le riparazioni occorre quindi essere
collegato allo stesso potenziale che quello della
massa dell’apparecchio tramite un braccialetto
a resistenza.

Assicurarsi che i componenti e anche gli utensili
con quali si lavora siano anche a questo
potenziale.

Bei jeder Reparatur sind die gettenden Sicherheitsvorschriften zu
beachten. Der Originalzustand des Gerdats darf nicht verdndert werden

fur Reparaturen sind Original-Ersatzteile zu verwenden.

@

quelli specificati.

Le norme di sicurezza esigono che |'apparecchio venga rimesso nelie
condizioni originali e che siano utilizzati pezzi di ricambiago identici a

Les normes de sécurité exigent que I'appareil soit remis a I'état d'origine

et que soient utilisées les piéces de rechange identiques a celles
specifiées.

CAUTION

VARO!

VARNING
ADVERSEL
DANGER
LASER PRODUCT VORSICHT

CLASS 3B

“'Pour votre sécurité, ces documents
doivent étre utilisés par des speécia-
listes agréés, seuls habilités a réparer
votre appareil en panne’’

INVISIBLE LASER RADIATION WHEN OPEN AVOID EXPOSURE TO BEAM

AVATTAESSA OLET ALTTIINA NAKYMATTOMALLE LASER SATTEILYLLE ALA KATSO SATEESEN

OSYNLIG LASERSTRALNING NAR DENNA DEL AR OPPNAD BETRAKTA EJ STRALEN
USYNLIG LASERSTRALING VED ABNING. UNDGA UNSAETTELSE FOR STRALING
INVISIBLE LASER RADIATION WHEN OPEN AVOID DIRECT EXPOSURE TO BEAM

UNSICHTBARE LASERSTRAHLUNG WENN ABDECKUNG GEOFFNET NICHT DEM STRAHL AUSSETSEN

CLASS 1

LASER PRODUCT

122 10 13420

PCs 60 672



10
SERVICING HINTS

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

GENERAL DISMOUNTING MOUNTING

VACUUM PISTON e.g. A PAIR OF TWEEZERS

SOLDERING 4822 395 10082 :
IRON N g‘; .
e.9. WELLER

SOLDER TIP PT-H7

OR A SOLDER
SOLDERING 205-08 mm
IRON SOLDERING PRESSURE
SOLDER WICK IRON )
4822 321 40042
SOLDERING TIME SOLDER 8
e.9. A PAIR OF TWEEZERS < 3 sec/side @0.5-08 mm
% PRESSURE J SOLDERING
veating 4 HEATING + IRON
Y Pl

SOLDERING IRON

CHIP c
COMPONENT

GLUE

SOLDER SOLDER SOLDER WICK CLEANING
COPPER TRACK EXAMPLES
- f}:—r\ %

bl_._ I & L2 ) |
N,

RIGHT

PRECAUTIONS
SOLDERING
IRON

L ||

SOLDERING

SOLDERING
IRON

CHIP
COMPONENT

SERVICE PACKAGE

27 012C12

SERVICE TOOLS

Audio signal disc 4822 397 30184
Disc without errors (test disc 5) +

disc with DO errors,

black spots and fingerprints (test

disc 5A 4822 397 30096
Disc (65 min 1kHz)without pause 4822 397 30155
Max. diameter disc (58.0 mm) 4822 397 60141
Torx screwdrivers
Set (straight) 4822 395 50145
Set (square) 4822 395 50132
13th order filter 4822 395 30204

PCS 60 673



DISMANTLING INSTRUCTIONS

OPEN EXPLODED VIEW ON PAGE 33

11

COVER 151

- SCREWS 171,172,173,174,
175,176,177
- LIFT COVER AT FRONTSIDE
AND PUSH BACKWARDS

/

FRONT 1

- REMOVE TRAY FRONT 65

- UNLOCK 2 LIPS IN BOTTOM
AND 2 LIPS AT THE RIGHT-
AND LEFT SIDE

- DEMOUNT FRONT

\

LOADER ASSY 81-

- REMOVE TRAY FRONT 65

- OPEN TRAY

- SCREWS 205,210,211

- CLOSE TRAY

- REMOVE BUSHING 283

- PUSH LOADER ASSY
BACKWARDS

- DEMOUNT LOADER

¥

Y.

SERVICE POSITION

- REMOVE SERVICE COVER
IN FRAME 181 BY
CUTTING 4 LIPS

- PUT SET ON RIGHT SIDE

- TO REMOUNT: TURNAROUND
COVER 180 DEGREES AND
FIX WITH 3 SCREWS
TAPTITEM3 x 6

SERVO DECODER PANEL 1000

- SCREWS 200,201,202

- UNLOCK FLEXCONNECTOR
AND REMOVE FLEX

- DEMOUNT PANEL

A

CDM12

SEE EXPLODED VIEW
OF LOADER ON PAGE 32

- REMOVE TRAY 101
- DEMOUNT SUBCHASSIS 109
- DEMOUNT CDM12

HAS1124
9345

PCS 60 674
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SERVICE TEST PROGRAM
POWER ON
PRESS STOP/CP
POWER OFF
PRESS 2 KEYS SIMULTANEOUSLY
PLAYREPLAY + STOP/CP
SWITCH POWER ON
DISPLAY SHOWS: " 0 Pyoox xx *
PLAY/REPLAY SERVICE MODE 0 SLEDGE TEST
I PRESS SEARCH =1 :SLEDGE GOES OUTSIDE STOPICP .,
RELIEVE SEARCH W=~ :SLEDGE GOES INSIDE
4\ $ PRESETS+C(ANCEL) ? $ OPEN/CLOSE ?
ONLY CD750
EEPROM (7730) IS CLEARED TRAY TEST
WARNINGI! TRAY OPEN
ALL CUSTOMER INFORMATION CLOSE
WILL BE CLEARED
TRACK =1 - TRACK
PLAYREPLAY DISPLAY SHOWS: " 1 Pyoot xx * STOPICP
[<¥ SERAVICE MODE 1 FOCUS TEST
LASERLIGHT
BREAKTIME
TRACK W OVER
|4 TRACK
PLAY/REPLAY DISPLAY SHOWS : " 2 Pyo0C X * - |>| BRAKE TEST
SERVICE MODE 2 MOTOR TEST STOPICP
—
SERVO TRACK W= =t TRACK
ERROR
. W
PLAY/REPLAY oisPLAY sows: 3 Paook xx STOP/CP
k}—— | SERVICEMODE3 RADIAL TEST
NORMAL PLAY DISPLAY
+
EAROR SHOWS ALL
MESSAGES SEGMENTS
ERROR MESSAGES
-"SLEDGE ERROR"
-"FOCUS ERROR" s
-"RADIAL ERROR" HAS 20
-*MOTOR ERROR" .
-"EEP ER"
-"EEP OK"

Prooc = PROGRAM OF MICROPROCESSOR
xx = VERSION OF PROGRAM

PCS 60 675



CDM 12.1 start up diagram.

13

Power up
[ Power down ]———[ Initialize DSIC2 ]
[ Enable DSIC2 ]
i |
[ Init sledge )

Sledgeswitch = open

Sledgeswitch = closed

[ Check sledge in

Sledgeswitch = open

r__l

H Check sledge out )

(

IDLE

Eontrol tt

m brake ]

5

Piay command

[ Start focus j

L Start ttm brake J

| [ Check

focus

™~

™~

)‘—&ocus recover (in) )———

Focus o.k.

[Double check focus ]——

N

Focus o.k. after 20 msec.

AN

Start

(

ttm

S Focus
error

)

(

Check ttm

5

ttm at 2/3 speed

@art radial servo

—
))

[ Init radial servo ]——(radial recover (out) ]-

300 msec. delay over K
—( Check jump } ™ Radial
error
Radial o.k.
i L
Lgn% jump or [ Wait subcode )
short Jump Subcode o.k.

R =
LRadiaI servoready |
7

Stop command

Fatal
error
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FAULT FINDING GUIDE CDM 12.1

Main Fault Finding Guide CDM 12.1
System

Listen to kind of "scratching
sound” while slowly turning the
disc by hand.

Disc is turning clock wise at
normal speed.

Activity on RAD+
(pin 4 connector 1052)

*After "play" starts at track 1 at time 0:00.
*Go to outer track and start again at time
0:00 after max. 6 seconds.

*Try search function.

*When going from "Pauze" to "play” music
has to restart at the same place.

PCS 60 677
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[ Check CDM )

Invoke Service
Mode 1
Check focus path
See page 15
Check light path
See page 16
Y

Invoke Service
Mode 2

Check
Disc rotation o0.k.? turntable motor
path
See page 17
Invoke Service
Mode 3
Radial rad'glqer!:cl:(k'n
: i ing
Tracking path
See page 18

"Play" + error codes

Functional test
See page 19

Functional 0.k.?

( CDM/ Servo O.K. ]
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[ Functional test )

Mechanical
obstructions

Remove
obstruction

Replace CDM

Functional test
o.k.?

Start
faultfinding

decoder IC

PCS 60 682



FAULTFINDING GUIDE

PCS 60 683

POWER SUPPLY CHECK: FUSES
MAINSTRANSFORMER
VOLTAGES: AC DC FTD
SAFETY RESISTORS

DISPLAY CHECK: COMMUNICATION uP - FTD
WIRING

DISPLAY DRIVER
MICROPROCESSOR 7700

20

CHECK: PIN 12 uP 7700
OPAMP 7600A
TRAY MECHANISM
WIRING

LOAD DISC
PRESS PLAY

SEE FAULTFINDING GUIDE OF CDM-12

v

PRESS PLAY

CHECK: POWER SUPPLY
SAFETY RESISTORS 31133115
1.C.7100 (SAAT345)

CHECK: POWER SUPPLY
SAFETY RESISTORS 3280,3302,3303

1.C.7280 (TDA1
OPAMP(;SDDO -

CHECK: TESTPOINT 95,96
KILL CIRCUIT ON POWER SUPPLY
TRANSISTORS 73
KILLI ON PIN 16 OF L.C.7700
KILLL, KILLR ON PIN 27, 26 OF |.C.7100
TRANSISTORS 7364,7365

CHECK: 1.C.7280 (TDA1545)

SEE SPECIFICATIONS MEASUREMENT

CHECK: OPAMP 7370
KILL CIRCUIT 7362, 7363
POTM 3376,JACKBUS 1371
WIRING

CHECK: |R. RECEIVER 1040
PIN 37 OF I.C. 7700

GO TO SERVICE MODE
PRESS PLAY
ERROR MESSAGES

SETOK. |

HAS1123
8345
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SPECIFICATIONS MEASUREMENT

SIGNAL | AUDIO SIGNALS DISC 1 TESTPOINT REMARKS
SEE

ANALOG OUT LEFT | TOTAL HARMONIC DISTORTION FILTER TECHNICAL
TRACKS 10 - 23 OUTPUT DATA
SEE
ANALOG OUT RIGHT DRAWING

RS ——|
e mmEEE e

SEE
ANALOG OUT LEFT SIGNAL-TO-NOISE RATIO FILTER TECHNICAL
TRACK 1 REFERENCE LEVEL OUTPUT DATA
TRACK 49 SEE
DRAWING

ANALOG OUT RIGHT

FILTER = 13TH ORDER FILTER 4822 395 30204

S/N AND
CD PLAYER _\— FILTER DISTORTION.

—<Q METER

€.g. SOUND TECHNOLOGIE
ST17008

PCS 60 684



ABBREVIATIONS

BCK
CFLG
CL
CL11
CL16
CLA
CLO
CRIN
CROUT
D1-D4
D1-D5
DA
DACCL
DACDA
DACWS
DATA
DOBM
FO
FOC+
FOC-
HF
HFIN
HFREF
[o]
IOR
IREF
ISLICE
LDON
MISC
MOTO1
MOTO2
NRST
OTD
PORE
R1-R2
RA
RAB
RAD+
RAD-
SCLK
SICL
SIDA
SILD
SL OUT
SL
TESTH1
TEST2
TS1-TS2
Vi-5
WCLK
WS
XTLI
XTLO
XTLR

PCS 60 685
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Bit clock input of CC-DAC TDA1545
correction flag output

interface clock input line

11.2896 MHz clock output

16.9344 MHz system clock output
4.2336 MHz microprocessor clock output
Clock output

crystal/resonator input

crystal/resonator output

Central diode input of TDA1301
Photodiode signals from CDM12 mechanism
interface data /O line

Bit clock output of CD6 decoder SAA7345 -
Data output of CD6 decoder SAA7345
Word select output of CD6 decoder SAA7345
serial data output/Data input of CC-DAC TDA1545
biphase mark output

Focus actuator output

+Connection of focus actuator

Ground connection of focus actuator
High-Frequency signal to decoder input
comparator signal input

comparator common-mode input

Left channel current output

Right channel current output

Reference current output

current feedback from data slicer

Laser drive on

general purpose DAC output

motor output 1

motor output 2

Reset input

Off track detector

power-on reset enable input(active low)
Satellite diode signal input

Radial actuator output

interface R/W and acknowledge input
+Connection of radial actuator

Ground connection of radial actuator
serial bit clock output

Serial interface clock

Serial interface data

Serial interface load

+Connection of sledge motor

Sledge output

test input

test input

Test inputs

Versatile input pins

Word clock output

Word select input of CC-DAC TDA1545
Oscillator input

Oscillator output

Oscillator reference
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MAINS VOLTAGE

5500 A 4822 146 31337
6500 A 4822 146 31339
5500 A 4822 146 31338

MAINS TRANSFO /00B
MAINS TRANSFQ /05B
MAINS TRANSFO /018

DIODES

6360 4822 130 30621  1N4148
6361 4822 130 30621 1N4148
6400 4822 130 30613 BAWS62
6401 4822 130 30613 BAWe62
6402 4822 130 30613 BAWe62
6500 4822 130 31981  BZX79-C3V9
6535 5322 130 30684  1N4002GP
6536 5322 130 30684  1N4002GP
6537 5322 130 30684  1N4002GP
6538 5322 130 30684  1N4002GP
6540 5322 130 30684  1N4002GP
6541 4822 130 34278 BZX79-C6V8
6542 4822 130 30621  1N4148
6543 56322 130 30684  1N4002GP
6544 4822 130 30621  1N4148
6560 5322 130 30684  1N4002GP
6561 5322 130 30684  1N4002GP
6562 4822 130 31981  BZX79-C3V9

TRANSISTORS & IC’S
7000 4822 209 31064 TDA1301T/N1
7040 4822 130 40902 BF240
7041 4822 130 40937 BC548B
7042 4822 130 44197 BC558B
7043 4822 130 40937 BCb548B
7044 4822 130 40937 BC548B
7060 4822 209 72587 TCA0372
7061 4822 209 72587 TCA0372
7100 4822 209 33166  SAA7345GP/M2A
7280 4822 209 33164  TDA1545AT/N2
7300 4822 209 83274  NJM4560D
7360 4822 130 44121  BC338
7361 4822 130 44121 BC338
7362 4822 130 44121  BCS338
7363 4822 130 44121 BC338
7364 4822 130 44197 BC558B
7365 4822 130 44197 BC558B
7370 4822 209 82362  NJM4556D
7400 4822 209 30249 TMP47C212AN
7500 4822 130 44197 BC558B
7535 4822 209 80891  MC7805CT
7540 5322 209 62115 MC79L15AC
7541 4822 130 40937 BCS548B
7542 4822 130 44121  BC338
7543 4822 130 44197 BC558B
7600 4822 209 72587 TCAO0372
7650 4822 130 44197 BC558B
7700 4822 209 33249 MC68BHC11ER20/P159-07
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‘Sachgebiet:

Service Information

Betriff:  cp-spieler cD710/CD720
Service-Hinweise

Verteiler: :
INTERN und EXTERN

1. Fokusfehler
Durch das Zusammenwirken von Eigenschaften des Laufwerkes CDM12.1
und des Servo-IC TDA1301 kann es bei einem ganz besonderen
Plattenfehler ("white dropout" mit einer Dauer von ca. 100us)
zum Aussetzen der Fokussierung kommen, obwohl.CD's mit diesem
Fehler noch dem Standard entsprechen.
Zur Verbesserung der Fokusfunktion in solchen Fallen wird den
beiden Photodioden D2 und D3 ein kleiner Offset-Strom zugefihrt.
Dazu sind am Servo-IC TDA1301 je ein Widerstand 3M9 von
Pin 4 (VRH) nach Pin 5 und nach Pin 6 zugefigt worden.

Widerstand 3M9 4822 050 23905

2. Resetfunktion
Zur Verbesserung der Resetfunktion bei héheren Umgebungs-
temperaturen ist ab Woche 9425 der Resetpegel von 4V auf
4.5V erhoht worden durch Andern des Widerstandes 3500 (Service
Manual S.27; Decoderschaltbild).

3500 (560E) geandert in 150E ' 4822 116 52211

3. Decoder-IC
In Geraten aus Fertigung ab Woche 9420 ist das Decoder-IC 7100
(SAA7345GP/M2A) ersetzt worden durch SAA7345GP/M5.
Die beiden Ausfilhrungen sind nicht kompatibel!

Mit der Einfihrung der .../M5-Version ist die Oszillator-Beschal-
tung des Decoder-IC geadndert worden:
= R3117 (330E) ersetzt durch Drahtbricke
- C2112 hinzugefugt von Pin 13/7100 nach Masse
C2112 22pF 4822 122 33191
- Resonator 1101 ersetzt durch eine andere Ausfithrung mit
abweichender interner Kapazitat
1101 16.93MHz 4822 242 81865

Bei Ersatz des Decoder-IC 7100 ist auf die verwendete Ausfihrung
zu achten; beide Versionen sind verfigbar:

7100 SAA7345GP/M2A 4822 209 33166

7100 SAA7345GP/M5 4822 209 33339

4812 829 52139

Service

Philips GmbH - Geschéftsbereich Service - Hamburg
Servics

Nachdruck nicht gestattet! Anderungen vorbehaiten.




Soll eine IC-Version durch die andere ersetzt werden, dann mug
die Oszillator-Beschaltung angepaBt werden (s. Abb.).

33 ] Cre Q-CHANNEL | I I I
FLAGS 1 l REGISTER
' VERSATILE PINS EBU RN L
MOTOR
CONTROL INTERFACE INTERFACE OSCILLATOR TIMING |} ¢4 |17
o[ & LI 3 5
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_ z g gl gl 2
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{1008}
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101
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I ATpF a7pF
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33 CRLG B pryrran Q-CHANNEL L [
FLAGS l 1 REGISTER
ot}
MOTOR VERSATILE PINS EBU
CONTROL INTERFACE INTERFACE OSCILLATOR TIMING | ¢4 J17
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2l 2] SAA7345GP/M5S 3 z 3 2 8 g] g]
r—— [ >
2|2 3] alogl2slog 2 13 14 1EL15 44 431
+5
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= 10T |aee A
: | 16.93MHz
1 [ ' 2111 2110
2142 2118 a11z). L
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4, Netzteil

Von Beginn der Fertigung an ist als Diode 6540 (Service Manual,
S.25) nicht der Typ 1N4002 sondern 1N4004 verwendet worden.

6540 1N4004 4822 130 83362

5. HF-Verstarker

Von Beginn der Fertigung an ist der Wert des Kondensators 2050
(Service Manual, S.26) nicht 330pF sondern 220pF.

2050 220pF 4822 122 10466






3.4. Functional description
3.4.1. Front-end
Data slicer

The SAA7345 has an integrated slice level comparator
which is clocked by the crystal frequency clock.

The slice level is controlled by an internal current source

applied to an external capacitor under the control of the
digital phase-locked loop(DPLL). :

CRYSTAL CLOCK
| . .

DPLL

R,

]
!
HFIN'
HFI 2K2 2na 0
— ] S
! .
47pF —— !
HFREF :
:L
22K |
]
|
IREF

[ vdd/2
|
22n —— !
§
: |
ISLICE

—
330n ——

Digital PLL

Regeneration of the bit clock is achieved with an internal
fully digital PLL. No external components are required
and the bit clock is not output. The PLL has two micro-
processor contro! registers(addresses 1000 and 1001) for
bandwidth and equalization.

Error corrector

The error corrector carries out t=2, e=0 error corrections
on both C1(32 symbol) and C2(28 symbol) frames. Four
symbols are used from each frame as parity symbols.
The strategy t=2, e=0 means that the error corrector can
correct two erroneous symbols per frame and detect all
erroneous frames.

The error corrector also contains a flag processor. Flags
are assigned to symbols when the error corrector cannot
ascertain if the symbols are definitely good. C1 generates
output fiags which are read (after de-interleving) by C2,
to help in the generation of C2 output flags.

A

An offtrack input(OTD) is input via the VI pin (pin3) of
the versatile pins-interface. When this flag is HIGH, the
SAA7345 ‘wilt assume that the servo is following on the
wrong track, and will flag all incoming HF data as incor-
rect.

The C2 output flags are used by the nterpolator for
concealment of uncorrectable errors. They are also ouit-
put via the EBU signal(DOBM) and the MISC output with
1?S for CD-ROM applications.

The flags output pin CFLG provides infomnation on the
state of all error correction and concealmeit flags.

In comparison with CD4+, CD6 has a betta error correc-
tor. The error correction performance of Clé depends on
which crystal is used and on which speec is performed.
The best performance is

achieved with a 33.9 MHz crystal at single ; peed.

PCS 60 959



3.4.2. Turntable motor control

The turntable motor speed is controlled by a fully integra-
ted digital servo. Address information from the internal +
8 frame FIFO and disc speed information are used to
calculate the motor control output signals.

Several output modes are supported:

1. Pulse Density Modulation;, 2-line(true complement
output), IMHz sample frequency.

2. PWM output, 2-line, 22.05 kHz modulation frequency.
3. PWM output, 4-line, 22.05 kHz modulation frequency.
4. CDV motor mode.

The modes are selected via the motor output configurati-
on register,

In this application, the single-ended PDM mode is used.
In this mode, the motor output pin MOTO1 contains an
accelerating as well as a braking action.

50% duty cycle corresponds with the motor not actuated,
higher duty cycles mean acceleration, lower mean bra-
king.

Operation modes

The motor servo has the following operation modes
controlled by the motor mode register.

Start mode 1 Disc is accelerated by applying a positi-
ve voltage to the spindle motor. No
decisions are involved and the PLL is
reset. No disc speed information is
available for the microprocessor.

Start mode 2 The disc is accelerated as in Start
' mode 1, however th PLL will monitor
the disc speed. When the disc reaches
75% of its nominal speed, the controller
will switch to Jump mode.

Jump mode Motor servo enabled but FIFO kept rest
at 50%. The audio is muted but it is
possible to read the subcode.

Similar to Jump mode but motor.inte-
grator is kept at zero. Used for long
jumps.

Jump'mode' 1

PCS 60 960

Play mode

Stop mode 1

Stop mode 2

Off mode

FIFO released after resetting to 50%.
Audio mute released. :

Disc is braked by applying a negative
voltage to the motor. No decisions are
involved.

The disc is braked as in Stop mode 1,
but the PLL will monitor the disc speed.
As soon as the disc reaches 12% of its
nominal speed, the MOTSTOP status
signal will go HIGH and switch servo
to Off mode.

Motor is not steered.



3.4.3. Audio functions

De-emphasns and phase lmearity

When de-emphasis is detected in the Q-channel subco-
de, the digital filter automatlcally includes a de-emphasis
filtter sectlon

Digital ove}sampling filter

The SAA7345 contdins a 2-4 times oversampling IIR
filter. This means that the impulse response of this filter
is infinite.

Concealment

A 1-sample linear interpolator becomes active if a single
sample is flagged as erroneous but cannot be corrected.
The erroneous sample is replaced by a level midway
between the preceding and following .samples. Left and
right channels have independent interpolators.

Hold

SN/

Interpolation

OK Error 0K Error

Error

When de-emphasis is not required, a phase compensati-
on filter section controls the phase linearity of the digital
oversampling filter to < +1° within the band 0 to 16 kHz.

The advantage of using an IR filter is that it is easy and
cheap to implement on a chip. The main disadvantage is
that is inherently not phase linear.

if more than one consecutive uncorrectable sample is
found, the last good sample is held.

A 1-sample linear interpolation is then performed before
the next good sample.

Interpolation

- Error 0K 0K

Concealment mechanism

Mute, Attenuation and Fade

A digital levet controller is present on the SAA7345 which
performs the functions of soft mute, attenuation and fade.
All these functions are software programmable.
Soft mute is activated by sending the Mute command to
the fade control register, aftenuation(-12dB) is activated
by sending the Attenuate command. Attenuation and
mute are cancelled by sending the full scale command.
The audio output is determined by the value of the inter-
nal fade counter.
Level = counter x maximum level

128

The counter is preset to 128 by the Full scale command
if no oversampling is required.

The counter is preset to 120(-0.5dB scaling) by the Full
scale command if either 2 or 4 fs oversampling is pro-
grammed in the DAC output register.

The counter is preset to 32 by the Attenuate command.
The counter is preset to 0 by the Mute command.

To control the fade counter in a continupus way, the
step-up and step-down commands are available. They
will increment or decrement the counter by 1 for each
register write operation.
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3-6

Serial data interface

SAA7345 can be used in the CD-ROM mode, in fs (= no Also the DAC output format can be programmed
oversampling), in 2 fs or in 4fs (= 4 times oversampled) (Japanese 16 or 18 bit or Philips 16 bit)."
mode by programming the corresponding register. There are 10 possible DAC output formats :
MODE SAMPLE BITS | SCLK Fig. DAC type INTER-
FREQ. Mhz POLATIONS

1 Fs 16 2.1 A CD-ROM NO

2 Fs 16 21 A Philips 16 bits Yes

3 Fs 16 2.1 B Japanese 16 bits Yes

4 Fs 18 21 B Japanese 18 bits Yes

5 4Fs 16 85 . B Japanese 16 bits Yes

6 4Fs 18 . 8.5 B _ Japanese 18 bits Yes

7 4Fs 16 8.5 A Philips 16 bits Yes

8 2Fs 16 4.2 B " Japanese 16 bits Yes- ' -

9 2Fs 18 4.2 B Japanese 18 bifs Yes

10 2Fs 16 4.2 A Philips 16 bits Yes
Mode 3 is used in CD750 with NPC filter SM5840A and Mode 5 is used in CD710/720 with CC-DAC TDA1545.
BSDAC SAA7350. For description of NPC filter and BS
DAC we refer to Circuit Description CD93 part li ' Mode 6 is used in CD740 and CD911/921 with BCC-DAC
orderno. 4822 725 24042 TDA1549. '

SCLK Uy L e UL UL UL n

DATA 1 (BT T T T T 1T T T 1T T T T T 1T 106t BT T 1T T 1 11
LEFT CHANNEL DATA(WCLK NORMAL POLARITY) :

WCLK v [

MISC TIEEVAND I USEVALD I — TSEVAOD I —_WSEVALD —

CD-ROM

MODE ONLY

Fig. A Philips 12S data format(16-bit word length shown)

SCLK TIuruyuinnruinnnnniuuyuurui U U U n

DATA CT—TTI i U S N I O i S S S B 1 17 T TTTTT
: LEFT CHANNEL DATA C

WCLK T )

MISC ) 1 I 1 .

Fig. B Japanese data format(18-bit word length shown)

HAS1153
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Peak detector output

In place of the CRC-bits(Cyclic Redundancy

Check) 81 to 96, the peak detector information is added
to the Q-channel data. The peak information corresponds
to the highest audio level and is measured on positive
peaks.

Digital output interface

The biphase-mark digital output signal at pin DOBM is
according to the format defined by the IEC958 specificati-
on. The digital audio output consists of 32-bit words
transmitted in biphase-mark code( two transitions for
logic 1 and one transition for a logic 0). Left and right
audio samples are transmitted alternately.

Kill circuit

The kill circuit detects digital silence by testing for an all-
zero or all-ones data word in the left or right channel
before the digital filter. The KILL pin 27 is active-LOW
when digital selence has been detected in the LEFT
channel for 200 ms, and V3 pin 26 is active-LOW when
digital silence has been detected in the RIGHT channel
for 200 ms. o ‘ )

When MUTE is active then the KILL outputs are forced
LOW.
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4. Stereo continuous calibration DAC TDA1545

4.1. General description

The TDA1545 is the first device of a new generation of This duplication is based upon an internal charge storage
digital-to-analog converters which embodies the innovati- principle having an accuracy insentive to ageing, tempe-
ve technique of continuous calibration. The largest bit- rature and process variations.

currents are repeatedly generated by one single current
reference source.

4.2. Block diagram

5 TDA1545
]
- JOUTPUT REGISTER Voo
INPUT/OUTPUT R
LEFT
oL |6
3 |oara LEFT BIT SWITCHES TELD -
? ? lt 32 (S-BIT) CALIBRATED
CONTROL 11-BIT PASSIVE | CURRENT SOURCES
DIVIDER 1 CALIBRATED -
2lws | o SPARE SOURCE REFERENCE | .|,
1 CALIBRATED SOURCE
TIMING 11-BITPASSIVE |_, SPARE SOURCE u
DIVIDER 32 (S-BIT) CALIBRATED
1| Bek J, \ll—— CURRENT SOURCES RREF 11k
. '
RIGHT BIT SWITCHES 1BR IR 18
INPUT/OUTPUT REGISTER
RIGHT
VSS
4l
HAS1154
4.3. Pin description
PIN SYMBOL | DESCRIPTION
1 BCK bit clock input
2 WS word select input
3 DATA data input
4 GND ground
5 VDD positive supply voltage
6 1oL left channel output
7 IREF reference current input
8 IOR right channel output
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5.4. Functional description
General

The TDA1549 CMOS D/A bitstream continuous calibrati-
on converter incorporates internal digital filtering which
increases the oversampling rate of 4fs input data to 96fs,
and removes the spectral data components around 4fs,
8fs and 12fs.

Input

The circuit accepts four times oversampled data in 18-bit
2's complement standard Japanese format with MSB
first. Left and right data-channel words are time multi-
plexed.

A second-order noise shaper operating at 96fs outputs a
five-bit data bitstream to the D/A converters. The filtering
required for waveform smoothing and out-of-band noise
reduction is achieved by simple first-order analog post-
filtering. '

.

The bit clock(BCK) operates at 192fs i.e. 48 times the
word select(WS) frequency of 4fs.

LEFT CHANNEL DATA

RIGHT CHANNEL DATA

fig 5.1 : Input format
Oversampling filter

The oversampling filter consists of:

HAS1159

- A seventh order halfband low pass FIR filter which increases the oversampling rate from 4 times to 8 times. This
removes the spectral components around 4fs and 12fs.

- A linear interpolation section which increases the oversampling rate to 16 times. This removes the spectral

components around 8fs.

- A sample and hold section which provides another 6 times oversampling to 96 times. The zero-order hold
characteristic of this sample and hold section plus the first order analog filtering remove the spectral components

around 16fs.

The passband ripple is within 0.1dB. The stopband attenuation is >50dB around muiltiples of the sampling frequency.

[

[ ]

| g Y g al g v v al L 4

0 afs ' 8is
Input spectrum(4fs)

121 O tels

g ng ag ~ L g g g Al v

0 as 8fs
4fs to 8fs oversampling filter characteristic

| e D

16ts

ag ag Y v ~ r g Y ag Y YT
0 afs 8fs 12fs 16fs
8fs to 16fs oversampling filter characteristic(interpolation filter)
\r As g v A g VY v ag V- v ag
0 ats . 8is 12fs 16fs
16ts to 96fs sample-and-hold plus first-order postfiltering characteristic
HAS1160

Fig 5.2 : Filter and noise shaper characteristics
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Noise shaper

The 2nd-order digital noise shaper converts the 18bit
data at 96fs into a 5-bit bitstream, while shifting in-band
quantisation noise to frequencies well above the audio
band. For low sinal levels the noise shaper output is a
one-bitstream. This noise shaping technique used in
combination with a special data code and bitstream
converter enables extremely high signal-to-noise ratios to
be achieved.

Data encoder

The data encoder converts the five-bit 2’'s complement
output data from the noise shaper to a 32-bit thermome-
ter code.

In traditional unidirectional current converters, half the
full-scale current flows to the output during small signal
reproduction. The thermal noise and substrate crosstalk
components, present in this current, severely restrict the
dynamic range which can be attained. In this BCC-DAC
true low-noise performance is achieved using a special
data code and bidirectional current sources. The special
data code guarantees that only small values of current
flow to the output during small-signa! passages while
larger positive or negative signals are generated using
the bidirectional sources. Furthermore, for every change
in the 18 bit input sample only one current source or
current sink is switched on. This intrinsically monotonic
thermometer code ensures the high differential linearity,
zero crossover distortion and superior signal-to-noise
ratio associated with bitstream conversion.

Continuous Calibration D/A converter.

The DAC currents(16 sources and 16 sinks) of each
channel are repeatedly generated from one single refe-
rence current. See description of CC-DAC TDA1545.

Operational amplifiers

High precision, low-noise amplifiers together with the
internal conversion resistors RCONV1 and RCONV2
convert the converter output current to a voltage capable
of driving a line output. This voltage is available at VOL
and VOR(1.5Vrms typical). Connecting external capaci-
tors CEXT1 and CEXT2 between resp. IOL and VOL,
IOR and VOR provides the required first order postfilte-
ring for the left and right channels. The RC combinations
determine the first-order fall-off frequencies.

Internal reference circuitry
Internal reference circuitry ensures that the output volta-
ge signal is proportional to the supply voltage, thereby

maintaining maximum dynamic range for supply voltages
from 3.4 to 5.5V.
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Compact Disc Player CD722/00

Service
SEMVICE S
Service '

Introduction of CD722/00

For Service documentation please refer to Service Manual
CD720 - 4822 725 24056
VQOUIFE £Be24 136

CD722/00 refers to CD720/00B except the following:

A. Mechanical parts list - Loader

Pos No.  Service code Description

110 4822 464 10325 Chassis

B. Mechanical Parts list - Set

Pos No.  Service code Description

1 4822 459 04711 Front Assembly
8 4822 410 63803 Button Set

14 4822 459 11055 Wordmark

15 4822 450 62475 Window Display
65 4822 442 01068 CD Tray Front
151 4822 444 61045 Top Cover
251-254 4822 462 10968 Foot

255-258 - Deleted

283 - Deleted

308 4822 321 22832 Cable Assembly
340 4822 736 15592 Instruction For Use
365 4822 219 10343 Remote Control

Published by Consumer Electronics Printed in The Netherlands © Copyright reserved Subject to modification

4822 725 25725

PCS 96 700A
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TECHNICAL SPECIFICATIONS

General

1.Mains voltage /00B
/05B
/01B

2.Mains frequency

3.Mains voltage selection only /01B

4.Power consumption mains  standby
operated

Remote Control(only CD720)

Internal: RC5
Line output

1.Number of channels

2.0utput voltage

3.0utput resistance

4.Dynamic range (-60 dB)
5.Unbalance left-right

6.Channel separation

7.Signal to noise ratio

8.Total harmonic distortion + noise
9.Frequency response

10.Phase non-linearity

11.Automatic switched deemphasis with time constant 15/50 ps

12.0ut-band attenuation
Variable headphone(only CD720) (low end)

1.0utput voltage
2.Unbalance left-right
3.0utput resistance

4 load impedance range
5.0utput power

Audio specs in case of 600 Q load at 4 Vrms voltage output
6.Signal to noise ratio
7.Dynamic range
8.T6tal harmonic distortion
9.Channel separation
Dimensions and weight
1.Apparatus tray closed
2.Apparatus tray open
3.Weight
Optical read-out system
1.Laser type

2.Wavelength
3.Light output (c.w.)

PCS 60 665

|

230V (+6 -10%)
240V (+10%)
10V-127V/220V-240V

1 50-60 Hz

. Voitage selector 2 positions
T < 3W
T < 10W

2

: 2Vrms = 3 dB

1 kQ .

: min. 84 dB from 20 Hz to 20 kHz

: max. 1dB

: min. 82 dB from 20 Hz to 20 kHz

: min. 83 dB from 20 Hz to 20 kHz

< min. 70 dB from 20 Hz to 20 kHz
 max. = 0.5 dB from 20 Hz o 20 kHz
: max 7.0° from 20 Hz to 16 kHz

: min. 35 dB (above 40 kHz)

: max. 5 Vrms = 3dB

:max. = 1.2dB

1120 Q

1 30 Qto 600 Q

: 0 to 30 mW into 30 Q load
: 0 to 50 mW into 150 Q load
: 0 to 30 mW into 600 Q load

: min. 80 dB

. mi
tm
:mi
:m

5

. 70 dB (20 Hz -20 kHz)

. 60 dB {20 Hz - 20 kHz)

. 70 dB (1 kHz)

n. 65 dB (31.5 Hz - 16 kHz)

555

3 WxDxH 435 x 260 x 74/90 mm
< WxDxH 435 x 405 x 74/90 mm
: 3kg

. Semiconductor AiGaAs
1 780 nm = 20 nm
: max. 0.5 mW
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WARNING

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

When repairing, make sure that you are
connected with the same potential as the mass
of the set via a wrist wrap with resistance.
Keep components and tools aiso at this
potential.

(F) atrenTION

Tous les IC et beaucoup d'autres
semi-conducteurs sont sensibles aux
décharges statiques (ESD).

Leur longevité pourrait étre considerablement
écourtée par le fait qu'aucune précaution n'est
prise & leur manipulation.

Lors de réparations, s'assurer de bien étre relie
au méme potentiel que la masse de I'appareil et
enfiler le bracelet serti d'une résistance de
sécurité.

Veiller & ce que les composants ainsi que les
outils que F'on utilise soient également a ce
potentiel.

Safety regulations require that the set be restored to its original
condition and that parts which are identical with those specified be

used.

®

Veiligheidsbepalingen vereisen, dat het apparaat in zijn oorspronkelijke
toestand wordt teruggebracht en dat onderdelen, identiek aan de

gespecificeerde worden toegepast.

@

(D) WARNUNG

Alle ICs und viele andere Halbleiter sind
empfindiich gegen elektrostatische Entladungen
(ESD).

Unsorgfaltige Behandlung bei der Reparatur
kann die Lebensdauer drastisch vermindern.
Sorgen sie dafur, dass Sie im Reparaturfall
Uber ein Pulsarmband mit Widerstand mit dem
Massepotential des Gerdtes verbunden sind.
halten Sie Bauteile und Hilfsmittel ebenfalls auf
diesem Potential.

@

QI  WAARSCHUWING

Alle IC's en vele andere halfgeleiders zijn
gevoelig voor electrostatische ontladingen
(ESD).

Onzorgvuldig behandelen tijdens reparatie kan
de levensduur drastisch doen verminderen.
Zorg ervoor dat u tijdens reparatie via een
polsband met weerstand verbonden bent met
hetzellde potentiaal als de massa van het
apparaat.

Houd componenten en hulpmiddelen 0ok op
ditzelfde potentiaal.

(1D AvVERTIMENTO

Tutti IC e parecchi semi-conduttori sono
sensibili alle scariche statiche (ESD).

La loro longevita potrebbe essere fortemente
ridatta in caso di non osservazione della piu
grande cauzione alla loro manipolazione.
Durante_le riparazioni occorre quindi essere
collegato allo stesso potenziale che quelio della
massa dell’apparecchio tramite un braccialetto
a resistenza.

Assicurarsi che i componenti e anche gli utensili
con quali si lavora siano anche a guesto
potenziale.

Bei jeder Reparatur sind die geltenden Sicherheitsvorschriften zu
beachten. Der Originalzustand des Geréts darf nicht verandert werden

fur Reparaturen sind Original-Ersatzteile zu verwenden.

@

quelli specificati.

Le norme di sicurezza esigono che 'apparecchio venga rimesso nelle
condizioni originali e che siano utilizzati pezzi di ricambiago identici a

Les normes de sécurité exigent que I'appareil soit remis & I'état d'origine

et que soient utilisées les piéces de rechange identiques a celles
spécifiees.

" CLASS 3B

CAUTION
VARO!
VARNING
ADVERSEL
DANGER

INVISIBLE LASER RADIATION WHEN OPEN AVOID EXPOSURE TO BEAM

AVATTAESSA OLET ALTTIINA NAKYMATTOMALLE LASER SATTEILYLLE ALA KATSO SATEESEN

OSYNLIG LASERSTRALNING NAR DENNA DEL AR OPPNAD BETRAKTA EJ STRALEN
USYNLIG LASERSTRALING VED ABNING. UNDGA UNSAETTELSE FOR STRALING

INVISIBLE LASER RADIATION WHEN OPEN AVOID DIRECT EXPOSURE TO BEAM

LASER PRODUCT VORSICHT  UnsiCHTBARE LASERSTRAHLUNG WENN ABDECKUNG GEGFFNET NICHT DEM STRAHL AUSSETSEN

“‘Pour votre sécurité, ces documents
doivent étre utilisés par des spécia-
listes agréés, seuls habilités a réparer
votre appareil en panne’’

CLASS 1

LASER PRODUCT

3122 190 03420

PCS 60 672



SERVICING HINTS

10

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

below.

GENERAL

CHIP
COMPONENT

GLUE

SERVICE PACKAGE

SOLDER SOLDER
COPPER TRACK
P.C.B.

DISMOUNTING

VACUUM PISTON
14822 395 10082

SOLDERING
IRON

e.g. WELLER
SOLDER TiP PT-H7
o A
SOLDERING
IRON
SOLDER WICK my,
4822 321 40042
e.g. A PAIR OF TWEEZERS
t/f5 .
HEATING HEATING
L] 4
SOLDERING IRON
Cc

CLEANING

MOUNTING

e.g. A PAIR OF TWEEZERS
Y/ A

SOLDER
. D@05-08mm

SOLDERING PRESSURE
IRON 4

PRECAUTIONS
SOLDERING
IRON

SOLDERING
IRON

CHIP
COMPONENT

SOLDERING TIME SOLDER B
< 3 sec/side ©0.5-08 mm
PRESSURE J SOLDERING
4 IRON

EXAMPLES
(= (A4
‘\/l 1] A& g7 ]

RIGHT ~—7
N—7/ A/
SOLDERING

SERVICE TOOLS

Audio signal disc
Disc without errors (test disc 5) +
disc with DO errors,
black spots and fingerprints (test
disc 5A
Disc (65 min 1kHz)without pause
Max. diameter disc (58.0 mm)
Torx screwdrivers

Set (straight)

Set (square)
13th order filter

PCS 60 673

4822 397 30184

4822 397 30096
4822 397 30155
4822 397 60141

4822 395 50145
4822 395 50132
4822 395 30204

27 012C12

e



11
DISMANTLING INSTRUCTIONS

OPEN EXPLODED VIEW ON PAGE 33

COVER 151
- SCREWS 171,172,173,174,
175,176,177
- LIFT COVER AT FRONTSIDE
, AND PUSH BACKWARDS
y v
§ FRONT 1 LOADER ASSY 81 SERVICE POSITION
- REMOVE TRAY FRONT 65 - REMOVE TRAY FRONT 65 - REMOVE SERVICE COVER
- UNLOCK 2 LIPS IN BOTTOM - OPEN TRAY IN FRAME 181 BY
AND 2 LIPS AT THE RIGHT- - SCREWS 205,210,211 CUTTING 4 LIPS
AND LEFT SIDE - CLOSE TRAY - PUT SET ON RIGHT SIDE
""""" ) - DEMOUNT FRONT - REMOVE BUSHING 283 - TO REMOUNT: TURNAROUND
R - PUSH LOADER ASSY COVER 180 DEGREES AND
BACKWARDS FIX WITH 3 SCREWS
- DEMOUNT LOADER TAPTITE M3 x 6

SERVO DECODER PANEL 1000

- SCREWS 200,201,202

- UNLOCK FLEXCONNECTOR
AND REMOVE FLEX

. - DEMOUNT PANEL

\

CDM12

SEE EXPLODED VIEW
OF LOADER ON PAGE 32

- REMOVE TRAY 101
- DEMOUNT SUBCHASSIS 109
- DEMOUNT CDM12

HAS1124
9345

PCS 60 674
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POWER ON
PRESS STOP/CP
POWER OFF
PRESS 2 KEYS SIMULTANEOUSLY
PLAY/REPLAY + STOP/CP
SWITCH POWER ON
DISPLAY SHOWS: " 0 Pyotx Xx "
PLAY/RERLAY SERVICE MODE 0 SLEDGE TEST
PRESS SEARCH wp=| :SLEDGE GOES OUTSIDE STOP/CP
RELIEVE SEARCH B-w-l  SLEDGE GOES INSIDE
J7 PRESETS+C(ANCEL) ? OPEN/CLOSE
i 4’\
ONLY CD750 R
EEPROM (7730) 16 CLEARED TRAY TEST
WARNING!! TRAY OPEN
ALL CUSTOMER INFORMATION CLOSE
WILL BE CLEARED
TRACK  B=i - TRACK
e u
PLAY/REPLAY DISPLAY SHOWS : " 1 Poox XX STOP/CP
< - SERVICE MODE 1 FOCUS TEST
LASERLIGHT
- BREAKTIME
TRACK OVER
I~ TRACK
émwpw DISPLAY SHOWS: " 2 PXooX XX " ____Di BRAKE TEST l R
SERVICE MODE 2 MOTOR TEST STORICP
=]
SERVO TRACK B 1 TRACK
ERROR .
DISPLAY SHOWS: " "
PLAY/REPLAY . 8 Proox xx STOP/CP
e | SERVICEMODE3 RADIAL TEST
NORMAL PLAY DISPLAY Ju—
+ {
ERroR SHOWS ALL { ‘
WESSAGES SEGHENTS
ERROR MESSAGES
-"SLEDGE ERROR"
-"FOCUS ERROR"
*RADIAL ERROR" . HAS1120 L
: ERROR 342
-"MOTOR ERROR"
-"EEP ER"
-"EER OK"

Pxxx = PROGRAM OF MICROPROCESSOR
xx = VERSION OF PROGRAM

PCS 60 675



CDM 12.1 start up diagram.

Power up

{

Power down

}——[ Initialize DSIC2

)

Sledgeswitch = open

)

( Enable DSIC2

( Init sledge

1
J

Sledgeswitch = closed

( Check sledge in

Focus o.k.

ttm at 2/3 speed

300 msec. delay over

Long jump or
sho?i!jum‘;))

}——( Check sledge out ]
r__J

Sledgeswitch = open

( IDLE

ﬁontrol tt

m brake )

Play command

( Start focus

( Start ttm brake )

( Check focus

™~

™~

[
Focus recover (in) )————

JUL

Focus o.k.

(Double check focus

™N

after 20 msec.

N
~

/4

( Start ttm

S Focus
error

( Check ttm

( Start radial servo

T“T

( init radial serve

I

I~
_{ Check jump > Radial
4 error
Radial o.k.
( Wait subcode }
Subcode o.k.
(Radial servo ready ‘I
v

Stop command

radial recover (out) }— ——

Fatal
error

PCS 60 676



FAULT FINDING GUIDE CDM 12.1

Main Fault Finding Guide CDM 12.1
System

Listen to kind of "scratching
sound" while siowly turning the
disc by hand.

Disc is turning clock wise at
normal speed.

Activity on RAD+
{(pin 4 connector 1052)

*After "play" starts at track 1 at time 0:00.
*Go to outer track and start again at time
0:00 after max. 6 seconds.

*Try search function.

*When going from "Pauze” to "play" music
has to restart at the same place.

PCS 60 677
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{ Check CDM ]

Invoke Service
Mode 1

Check focus path
- See page 15
Check light path
See page 16
Invoke Service
Mode 2
Check
Disc rotation 0.k.? turntable motor
path
See page 17
Invoke Service
Mode 3
Radial rad'éclr;$ag§k'ng
) i i
Tracking path
See page 18

"Play" + error codes

Functional test
See page 19

Functional 0.k.?

[CDM / Servo O.K. ]




15
( Focus path ]
Turntable N
disc free? .~
i Replace !
Y : CDM
N .

Actuator
movement?

Check
lightpath
Check
connector connections

Communic. uP
o.k.?

Chegg( uP
connections

"7
Chec
components

NOK

l Repair I

Replace
X-tal
1000

" Check \_
components
opamp

Replace
| 1C7000

Replace
IC7000

15

1)-Turntable and disc free?
Audible and visible control.

2)-Actuator movement?
Visual control.

3)-Signals on actuator 0.k.?
Triangle wave without disc.
See fig 1.

4)-Connections to actuator 0.k.?
Check flex connector pin 2 and 3.

5)-Communication uP <-> IC7000.
SIDA activity (pin 27 of 1C7000).

6)-Focus output 0.k.? 2.5 Volt
See fig 2.

Measure with an 10k/3n3 low-pass filter.

7)-Components 0.k.?
Check components R3010,R3011

€2012,C2013
X-tal 1000

8)-Power supply for opamp 0.k.?
Check components R3006,R3007
C2008,C2009,C2071,C2074

9)-Check components o.k.?
Check components R3074,R3075,R3076,R3077
R3078,R3079
C2075,C2076

10) & 11)-Pin 17 of IC7000: a frequency of 8.46MHz?

2.7 Volt pp

PCS 60 678
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WARNING ! ! LASER DAMAGE 1l

For measurements on the laser (flexconnector pin 1052-6), certain conditions are absolutely
necessary for precaution of laser damage.

The instruction and sequence for measuring iaser current is as foilows:

-turn off mains power.

-wait for > 1 second

-connect a multimeter (high input impedance, not grounded accross resistor 3022. (*}
-turn on mains power and go to play mode. '

-reading of measurement value (current = reading/4R7) (**}

-go to stop and turn off mains power.

-disconnect the multimeter.

In case of a laser voltage measurement, connect the multimeter accross elcap 2025,
using the same procedure as mentioned above.

If current is > 95 mA, you can be sure that the laser is defect;
If the current is increasing during reading (within +/- 10 seconds), you can be sure
that the laser is severely damaged. '

*

1)-Laser supply 0.k.?
Voltage accross C2025: 4...5V

2)-l.aser current 0.k.?
Voitage accross R3022: 150...450mV

3)-Lens clean?
Visual control. Check for dust,grease.
Take attention for the blue coating.

4)-Check inputs.

Switch back to service mode 0.

Connect a 2.4 MOhm resistor from
1052 - 9 to 5V: Voltage on pin 5 of IC7000 < 50mV.
1052 - 10 to 5V: Voltage on pin 6 of IC7000 < 50mV.
1052 - 12 to 5V: Voltage on pin 7 of iC7000 < 50mV.
1052 - 11 to 5V: Voltage on pin 10 of IC7000 < 50mV.
1052 - 8 to 5V; Voltage on pin 11 of iC7000 < 50mV.

5)-Diodes 0.k.?
Use IR LED of remote control.
A half sine wave must be measured on the diodes (on pin 8,9,10,11,12 of conn. 1052}
in the 10mV range.

6)-V guard 0.k.?
Voltage accross C2025: 4...5V

7)-Check connections between main PCB and CDM

8)-Flex 0.k.?
Measure diode functions on CDM-flex

9)-Check components around IC7061
R3022,R3021,R3020
C2025,C2060,C2064

10)-LD ON voltage 0.k.?
Measure on pin 2 of IC7000:4...5V.
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( Lightpath ]

1

16

Laser supply\ N
ok ?

LD on voltage

0.k.?

18
Replace
1C7061

12
Replace
opamp 7061

o0.k.?

LD on voltage

Repair

14

Job done

: N
Laser currrent >
ok ? ]
) ] 23
Y Replace
CDM
N
. 2
Y Clean
4 ,
Check input N
IC7000
26
Y Replace
1IC7000
5
Diodes test N
o0.k.?
Y
Vguard' ok.?
Y
TN
" Check
connections
Y
" Flex o.k. ?
Y
21 20
Return Replace
1C7000
\/

2

Replace
CDM

25

Repair

15

Replace
IC7000
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Turntable motor

path J

\and disc free?

A

Discmotor N

running? -

Turntable

Check
focus
path

HF signal

present? obstruction?

Connections
CDM o.k.?

I Repair |
Y /
V motor 0.k.?

Mechanik N

Replace Check
CDM lightpath

Repiace by
old CDM

Problem
solved?

Check HF
ampiifier

T

Check

Y N
Remove Replace Check
obstruction? CDM decoder

17

1)-Still in focus (focus 0.k.?).
Voltage at pin 9 of connector 1052 > 15mV.

2)-HF-signal present.
VHFI (R3048) > 900mVY pp. {testpoint 65).

3)-Check HF-ampiifier.
* Sypply 5V7?
* Testpoint 17=1.4...1.9V DC?
*VHFI DC =2.9...3.6V?

4)-V motor 0.k.?

V motor < 2V: replace CDM.
V motor > 2V: check decoder part.
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1)-Radial tracking 0.k.?
No OTD (testpoint 67) activity.

2)-Check driver 7060A.
Supply: C2071,C2074.
Components: C2067,C2068,C2069,R3068,R3069,R3070,R3071,R3072,R3073.

3)-Check connections radial actuator.
Switch power off.

Measure impedance of 18 Ohm(+/-20%) between pin 1 and pin 4 of connector 1052.

4)-Check impedance on flex.
Power off.
Disconnect CDM-flex.

Measure impedance of 18 Ohm(+/-20%) between pin 1 and pin 4 of connector 1052.

5)-Test sledge.
Power on.
Invoke service mode 0.
Move sledge out (whith search forward key).
Sledge moves to init position after releasing key.
Not o.k. if sledge doesn’t move,doesn’t reach the outer position or makes a ratling
noise at the inner side.

6)-Check driver 7061B.
Supply: C2060,C2064.
Components: C2062,C2063,C2066,R3060,R3062,R3064,R3065,R3066,R3067.

7)-Check connections of sledge drive.
Power off.

Measure impedance of 11 Ohm(+/-20%) between pin 5 and pin 6 of connector 1070.

8)-Check sledge motor.
Remove CDM.
Measure impedance of 11 Ohm(+/-20%) between motor terminals.
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[ Radial tracking

path

)

ye pattern
o.k.?

Check .
lightpath

Replace

\‘iDln/

Driver 7060A

0.k.?

Connections
radial motor

Impedance
of flex
0.k.?

invoke service Repair bad
mode 0 connection

i

Replace
CDM

Driver
Check
, IC7061B
lightpath o0k.?
Replace
CDM
connection
sledge
0.k.? ~

Repl
|c$o%%e Job done Replace
- CDM

“Impedance
sledge motor
~. 0.k? ~

Repair bad
connection |
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[ Functional test J

Mechanical

ohstructions

Replace CDM

Functional test

Remove

obstruction

0.k.?

Start
faultfinding

decoder IC
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FAULTFINDING GUIDE

POWER SUPPLY CHECK: FUSES
MAINSTRANSFORMER

VOLTAGES: AC DC FTD

SAFETY RESISTORS
DISPLAY CHECK: COMMUNICATION uP - FTD
WIRING :

DISPLAY DRIVER
MICROPROCESSOR 7700

20

POWER ON
v

OPEN TRAY

LOAD DISC
PRESS PLAY

SEE FAULTFINDING GUIDE OF CbM-12

CHECK: POWER SUPPLY
SAFETY RESISTORS 3113,3115
)

107100 {SAATIAS

CHECK: POWER SUPPLY
SAFETY RESISTORS 3280,3302,3303
1.C.7280 (TDA1545)
OPAMP 7300

CHECK: TESTPOINT 95,96
KILL CIRCUIT ON POWER SUPPLY
TRANSISTORS 7360,7361
KILLION PIN 16 OF 1.C.770

TRANSISTORS 7364,7365

KILLL, KILLR ON PIN 27, 26 OF L.C.7100

CHECK: I.C.7280 (TDA1545)

SEE SPECIFICATIONS MEASUREMENT

CHECK: PIN 12 uP 7700
OPAMP 7600A
TRAY MECHANISM
WIRING

CHECK: OPAMP 7370
KILL CIRCUIT 7362, 7363
POTM 3376,JACKBUS 1371
WIRING

CHECK: I.R, RECEIVER 1040
PIN 37 OF 1.C. 7700

GO TO SERVICE MODE
PRESS PLAY
ERROR MESSAGES

PCS 60 683

SETOK.

HAS1123
9345

B P o e e
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SPECIFICATIONS MEASUREMENT

SIGNAL AUDIO SIGNALS DISC 1 TESTPOINT REMARKS
SEE
ANALOG OUT LEFT | TOTAL HARMONIC DISTORTION FILTER TECHNICAL
TRACKS 10 - 23 OUTPUT DATA
. SEE
ANALOG OUT RIGHT DRAWING
SEE
ANALOG OUT LEFT SIGNAL-TO-NOISE RATIO FILTER TECHNICAL
TRACK 1 REFERENCE LEVEL OUTPUT DATA
TRACK 49 SEE
DRAWING
ANALOG OUT RIGHT ,
FILTER = 13TH ORDER FILTER 4822 395 30204
L S/N AND
CD PLAYER —Ks— FILTER DISTORTION

METER

¢.g. SOUND TECHNOLOGIE
ST1700B
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ABBREVIATIONS

BCK
CFLG
CL
CLA11
CL16
CLA
CLO
CRIN
CROUT
D1-D4
D1-D5
DA
DACCL
DACDA
DACWS
DATA
DOBM
FO
FOC+
FOC-
HF
HFIN
HFREF
IOL

IOR
IREF
ISLICE
LDON
MISC
MOTOH1
MOTO2
NRST
OTD
PORE
R1-R2
RA
RAB
RAD+
RAD-
SCLK
SICL
SIDA
SILD
SL ouT
SL
TEST1
TESTZ2
TS1-TS2
V1i-5
WCLK
WS
XTLI
XTLO
XTLR

PCS 60 685
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Bit clock input of CC-DAC TDA1545
correction flag output

interface clock input iine

11.2896 MHz clock output

16.9344 MHz system clock output
4.2336 MHz microprocessor clock output
Clock output

crystal/resonator input

crystal/resonator output

Central diode input of TDA1301
Photodiode signals from CDM12 mechanism
interface data 1/O line

Bit clock output of CD6 decoder SAA7345 -
Data output of CD6 decoder SAA7345
Word select output of CD6 decoder SAA7345
serial data output/Data input of CC-DAC TDA1545
biphase mark output

Focus actuator output

+Connection of focus actuator

Ground connection of focus actuator
High-Frequency signal to decoder input
comparator signal input

comparator common-mode input

Left channel current output

Right channel current output

Reference current output

current feedback from data slicer

Laser drive on

general purpose DAC output

motor output 1

motor output 2

Reset input

Off track detector

power-on reset enable input(active iow)
Satellite diode signal input

Radial actuator output

interface R/W and acknowledge input
+Connection of radial actuator

Ground connection of radial actuator
serial bit clock output

Serial interface clock

Serial interface data

Serial interface load

+Connection of sledge motor

Sledge output

test input

test input

Test inputs

Versatile input pins

Word clock output

Word select input of CC-DAC TDA1545
Oscillator input

-Qscillator output

Oscillator reference




23 23
BLOCK DIAGRAM
CDM SERVO - DECODER
7100
HF HE HE HF
AMPLIFIER EQUALIZER HFl nosw L
CD MECHANISM CDM12 cwar L
Disc 7280 7300
70608 7000 NIM4560 | KILL
TDA1545 10 FIXED
FOCUS DRIVE o -~ [~ CCDAC oL > % > Lneout
TURNTABLE WMOTOR LEFT LEFT
MOTOR t Q 8,46MHz 16,93MHz DATA DATA T
il (I 7300
BCK BCK e ——
..... c NJM4560 KILL
O FIXED
10R [> ~%- D> Lneour
7060A ot vi RIGHT RIGHT
papia. |, JRADIALDRIVE A SAATHS T
MOTOR <] DECODER
KILL
TDA 1301 "%
SERVO LEFT
70618 KILLL i)
fﬁ,%f sLE[gbRNE o —
- —
RIGHT
+5V - Ve KILLR T
LASER TO81A I sipA SIDA
S| supeLy
N ¢ LDON = z
¥ -+ <] RAB
NRST SILD sicL SiCcL MOTO1 RESET
KiLL )
7700 \ \
NRST  SID  SICL SiDA RAB RESET
-~ g',;, MCS8HC11ER20
MICROPROCESSOR
SLEDGE SWITCH sw
DISENA KILLI RC5 TRAY
\ \
04
PHOTO
'4”1 o404 °° | biooes =~
12MHz
75008 7600A
MOTOR
- TURNTABLE DRIVE
MOTOR
CONTROL D
POWER SUPPLY
5 KEYBOARD
1 +VKK V 7370
R VKK TRAY
—> &) TRAY T0
i ——L> HEADPHONE
VFTD 7400 DISPLAY HoToR \ swiTe i D LEFT
SUPPLY > !
TRAFO vt TMPATC212 ' ' [
V2 T uP DRIVER B ,—-' ! 770
_'/ +10 — :
STAN:BV 40 KiLL RC5 ‘ i [> > neAprone
SWITCH L / - . RIGHT
(ONLY CD720) AMHz
VARIABLE HEADPHONE
CONTROL _ DISPLAY LOADING ASSY
: (ONLY CD720)
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WIRING DIAGRAM
9500
AUDIO LINE-OUT
1=6VAC
2=6VAC
3226 5VAC
4=10VAC
=GN
! ) 6=10VAC
It ©
it
s o | o
n n -— [0} -—
— E 0| £
126VAC 2 o 3
ALL CONNECTORS ARE | TO | CONNECTED 1=10VAC SWiTCH 28 uac wlonfow
2=10VAC SWI TCH 4-10VAC ol 3 o| v| <
9500 3=10VAGy- 0| 50 FIRIE
1=10VAC 5Wi TC —4=—‘—OXEH: rs 6=10VAC “Lal e ‘ll
2=10VAC SWI TCH -1 ﬂ=" ol o J)i
OVA : —
4=10vaC [ (U000 msos) | | 8000 ( | ] TO MAINS
________________________ e -
o o & 1=+VKK 7 1
o o =-vkK _[e |
Jl o T O 1=DIG. OUT ERROR 3ivtD e | [aD) )
2 2:G0 e 9501 | - —
z - ! TRAFO
q 1% 1=TRAY SWi TCH |
) 328 momoO !
4=TRAY MOTOR ﬁj i
. 1
18 I
o I
I
|
SERVO-DECODER o .. “'03[’ |
2:G\D ‘I i
3=5CK H |
e I |
: : i
1 =RAD+ 6=5DIS :‘j 9502 1
S G l
3=FOC+ = S
2=RAD- O — | 1
5=GND |
5=+5V L ASER |
7=45VC | 1 |
8=D1 cecocoe e e e e e e e e e
o0 Ll
10-D3 | I
11=D5
- 12:Da
s | |
TO FRAME |
| =l=e—=
O
I 9600 [
LOADER ) - | cp720 ONLY |
re —
| E|3 - - - - - = = =
2| 5
CDM §gl win
T we o
BT B 9501
g .12 g °
/ : k : 5 5 s
218 e
Q ol =| > @
J L °13 ™ 71 CONNECTOR CDM 6V
"
SLEDGE R I g
SWITCH
\\.
— O‘—' U
KEYBOARD
5
N DISPLAY (S ()
/ 0 b KA KA A KA
TRAY SWITCH O (senagaas ] ]
S
c| x =5CK 1=+VKK
HE %:ggﬁro 7 §=\—/¥§g 9503
o| = - =
EHE 2
N 7-BISRES
" w7 _ 8=RC5
<7 =
| —
h 9502
9601 HASIII9
9340
TO FRAME
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POWER SUPPLY CIRCUIT DIAGRAM TRANSFORMER CONNECTIONS
1 ) 2 , 3 \ 4 , 5 ) 6 . 7 \ 8 \ 9 o
1076 B
. " 5.5V A ws CONN, 10760 CONN. 1004 st i%z.g‘s . /00/05/06/17 VERSIONS ] comecron
L ] 'q B A C .
* E 1Na002 1a0e £ ® RE 1
H 5.6V 242 }gg E
i s .4 oV A
! 1506 - 2 LI i% RED
| 3 é ; ’ . 2
) 1510
] 3540 j[ 1N4148 1511
L3 A , = moumorc | 2
213 N4148 2 < pISEN 5% 26.5V N BLUE 3
g3 ¥ &0 =
Q4 541 o BXE
Vo3 cun E @ e = FIXED MAINS CORD
=3 B 11 C102v A WHITE| ,
: 24 4
o 3 o > 0 . GND GREEN
! Lomdon yoo Lo o @ = 5
{ e av~ bsos- s 20 Tinaooz Tinaorz T 1 3 o - Eigg
1 l 753 > c
| Tfm Tonfum J= o %
J02V ~ 11506 - 6 . E 6544 - 10.2V A, WHITE
E ! 6560 : g — 6
| 1~ - 630 THERMAL FUSE .
. y o560 w6561 | . €562 F 4 NOT SERVICEABLE
3 238 § 1N4002 1N4002 s » 10 | :/,gas g
1 Bl wlo]l @ a1 A
3560 2200116V 7542 A
[ i vy e [ 7650 I 7o P VERSION| MAINS VOLTAGE | SERVICE CODE
F sl sl = %g:::nsv 5588 FROM PIN 16 OF IC 7700 CD710/720 MAINS VOLTAGE F
2 § 2 ] ::562 ON DECODER CIRCUIT i STROKE VERSIONS — /00 220v_230v 4822 1 46 31 337
,. 6562 00 g
| AB[]S AE[}E L w %’“’ s 200 [ /05 240V 4822 146 31339
o 3T L. = e /06 100V 4822 146 31345
e KL G
@ °_f1;:_ /17 117V 4822 146 31341
1 ' 2 ! 3 ! 4 ! 5 ! 6 ' 7 ' 8 ! 9
2073_0260_¢_ R 3073_0260_¢_B
/01 VERSION
CONNECTOR
RED _ RED T
5.7V N\,
SWITCH PANEL RED ,
25.8V v BLUE 3
BLUE
230V /4 120V 101V A WHITE 4
VOLTAGE
SELECTOR BLACK
’ * GND GREEN 5
FIXED MAINS CORD
| P 101V A WHITE|
:H‘EEI-‘-AJLFUSE |
NOT SERVICEABLE

POSITION | MAINS VOLTAGE | SERVICE CODE
120V 110V-127V

230V 220V-240V

TRANSFORMER AND VOLTAGE SELECTOR ARE ONE ASSEMBLY

4822 146 31338
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SERVO CIRCUIT DIAGRAM

1 ! 2 ' 3 L 4 L 5 i 8 ! 7 . 8 L S ! 10 ' i . 12 ' 13 N 1 : 15 ' 16 ' 17

=53
NG

eyepattern

‘ 'A'A'AVAYA'AVAVAVAVA'A
'AVAVA'AVAVA'A'A'AVA'A'A YA

X
.00’00””'0”’
OO
\wo; KRR o:o%}:
IR e‘gv‘e‘.‘v‘.‘.‘.‘. 5

o Bl

0,5us/DIV

N
TETOOSO.
_ Al

+5 TO DECODER CIRCUIT 1070

o
Y St

STOP MODE

|/\/\ A
Lot somy /
0,5us/DiV v P

ACTIVITY IN PLAY MODE

+5C

5
288
332

B OOk ¢y b ok 2 P2 VD
MRS

o
4
=

=

5 3079 - 2084 ACTIVITY DURING PLAY

YmTmnn

¥
A

ACTIVITY DURING PLAY P i

I 22uF/40V —i 200 Ve STOP MODE

20mV [N NN

2064
ey o UREF +0 2066 J15
ik} u 2067

d J.2°°9 l, 20007 2068 114 .8
ks 3"“ Tff:l,m 0 § e [ T T e ® i 05usDV' pcTiviTy IN PLAY MODE

7060 B 2074 E15 L
2075 F
4 ) lzoiz l 2013
o 2043 I2°“ IZ"“ l”“ Izan Izzumov

TCA0372 | 2076 Di !
N =
3 1052 -3 3002
= = = ;
F 4TpF | 470F | 100pF I 18pF

€ | saeMHz
5 3ot — a8 H-{a7

mmlm

12 20 28 18 19 TDA1301 v 2075

i
2014
i

FOC+ 3003
3004

zun = 1052 -2f poe fr 3006 15
3006 E .
3007 Ei SERVICE MODE 0 !
3010 Ef i
Iwons 1

3011 Fi SLOUT: 35V
4 SLIN: +35V

VddA
VddD1
Vvddpz
XTU
XTLR|
©w
3
©

D2 1052 - 8 3040 3000 5]o
B 2040 L a2 XTAL ao |17 4
T e T = OSCILLATOR DIVIDER UREF A0 0 .
3041 P 3001 el s G 302

p3 41052 - 10

550k I 1 [
& 1 20 L 2o T Jeo S0 |
g T rooer a002 I =z > X ' a7 A !

g 1052 -12

+5V STOP MODE

OV PLAY MODE
HIGH PULSES PAUSE,NEXT,PREVIOUS

CONTROL ro |28
—|  PREPROCESSING | FuNcTIoN

110Kk b
L2 1 200 I I | OUTPUT | o |22

i %’ I sa0pF 2004 I 220p STAGES
D5 ~i052_- —_— 10 §m

DOWOTO!

RAD-
P 7008 VREF MPROC s f S

x < 20p | cenERaTOR] | CONTROLPART 1 wremrace [

I ms 3005 I

It L
1 2007 — 1 2005
GNDj&s—zis T sem T 2n

CHECK OF PHOTODIODES

WITH IR LED OF REMOTE CONTROL
J 3015 | 3014 | 3013

304
304
304
304
304
304
304
304 !
] 304
305
305 H
1052 -1 aﬁg }
RAD+ | 3054 ‘,
3056
3057
3059
3060
3062
3064

|
p1 1052 -8

Lz
g
3
S
EaRaac
\
1
|

L
BLON
Vssa
Ves
VRH
LDON
om
RN
1
NAST
SIDA
sicL
sip

3
UREF 3067

2RRG

ReRGRRRN

5V PLAYMODE

o0V STOP TcA0372 3021 &
3022

K 8
5V LASER 11052 -6 __i@;—— 3020
A Lk ot NRST  SIDA SICL SILD
\_.___._v___—_/

Isz/aw OR DD TOC 7700
ORoOT ON DECODER 3065
CIRCUIT

O )

MIOQOOOMMITTNNTT

y
P
88
fetagi3
S

SLOUT

- CONN. 1052 TO CDM VIA FLEXFOIL
s GND

UREF
CONN. 1070 TO SLEDGE MOTOR :

-10 M

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

3073_0264_a_R 3073_0264 2 B
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DECODER CIRCUIT DIAGRAM
1 2 3

27

27

. | , 4 \ 5 , 6 \ 7 \ 8 9 , 10 \ 11 ) 12 , 13 \ 14 , 15 , 16 , 17 ) 18 \ 19 \ 20
9010 {3702 |9011 |a703 |ar11 |ai2 [ama fare 700 MOUNTED FOR ; .
! 4+
A X X X | x MCGBHC11ER2083 co7io v , - ' A
CONN,1403 TO CONN. 100
X X x | x MCESHC11ER20B3 co720 ‘ ON DISPLAY CIRCUIT
J X x | x x| mcesHC11ER24B3 CD740 L
X X X X | MCEBHCI1ER31B3 CD750 12703 T s
X X | x X | MCSSHC11ER24B3 costt I”“F 5 5 5 . . s
B B
X x | x X | MCoBHCI1ER24B3 cog2i . N 7700 v v Y V ¥ ¥
- MCS8HCHERXXB3  |of 3795 o | 3707 | 3708 || 3701 3709 3710
E & &
] = 1403- 1 i
14} pC2 = 45
4 NOT USED SDATI /0 PORT pE0d 46 i 1403 2
v 164 PC7 — [ aw
c KILLI c
) TO POWER SUPPLY o £ E £ Pl £ 14 (LR
CIRCUIT 2
) DISENA pas) 24 e 4
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J > whC Mooe SILD a pB0} 45 1403- 7
® NRST qr!aﬂe 31| PAS DISRES
70 IC 7000 = DO PBi} a4 1403- 6
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2| P01 cpu PB2} 43 w03~ 3]
y, SIDA g 2 " SCK
2 P2 | PA2] 35 wos- sl
J el B L} L
‘ ‘ | P03 r" Q-lf FCli10 W 2w
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vep CDERES 3ns 38| PB7 = ROM RAM N PC5] 14
- ‘pmmhmmmmﬂﬂmﬂddh EE: \r_v “_“V [— I
R LI IIARRL, ¥ - hs %07
SRXXKXXXXXXXRLK) % 5 —mmmmmmmmmmmm .
&, 25V A R RRRRRRIHHICKAR a3 KD~ | oNLy coetijzt i
F o2 O e b e e o] P2 IV P .
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| i
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1 ]
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Q-CHANN‘EL INTERFACE 12 - o : . O OV WHEN OPENING OR CLOSING
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3072_BASICH_R 3073_BASIC1_B

888

YDOOQUO
QRIFRIVLE=ZZSN

&88

4y
Q9= v w

28
==

38

X

-l

FLIIITR!

NNNYNNNNAN
CEADT R BOLS
mMMOUIPD,

010 B9
011 B10

PCS 60 690




28 ’ 28
DAC CIRCUIT DIAGRAM

@

o

3

8888

>HEMTOMME

FROM SUPPLY CIRCUIT

A ) 5 KiLL A

-

ONLY GD720 ot 5
6361 0 g 410
3an 7365 1Nat48

LATK BC5588

2301

LOW IN DIGITAL SILENCE

KILLL 1301- 4

A0 g -0 !

3369 5300 2305

rern—{i—
47uH  150pF
oolf 3280 3304
i A ’ G

c - 10 2304 ] i
2280 | 1

a @@ [ | s :

| sV | I 100n 7280 6 po i
- TDA1545 D 7 — CT 1300- 4 60
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INPUT/OUTPUT REGISTER 8 @ 2505 3364

b J-——o LErT 32) 3306 BC338 p 3ot

x|
. g nF 3366
oL, 16 I 3367
DACDA o | oamal LEFT BIT SWITCHES B 2302 A
7 1 =
_|32(S-BIT) CALIBRATED 2301 1301- 2 33;3
CURRENT SOURCES 3301 = GND

1 CALIBRATED L 2302 1300- 2 o

FROM DACWS 2lws SPARE SOURCE [« REFERENCE 73300 = GND [
DECODER AND IREF. 22nF 1300- 3

HPL

bt e e
R

3
2OIDC

nnC

R

11-BIT PASSIVE
DIVIDER

CONTROL

CIRCUIT
g 1CALIBRATED sy SOURCE
.. TIMING 11-BIT PASSIVE SPARE SOURCE M 2310

300
s /N | e T X
100n 7uF/16V 1 ] 7362
DIVIDER 32 (6-BIT) CALIBRATED AREF 11k I I —GD) | ONLYCD720 3366 30y 4 ! B
' CURRENT SOURCES . 1}
2303 '
I
]

F RIGHT BIT SWITCHES |- IBR IR J8 ATuF25V I

R
v

DACCL 1§ BCK

INPUT/OUTPUT REGISTER -

o 7300 ]
RIGHT ves (32 namaseo | 4 @ |

2309 3968
1300- 1
41 3 D it ’
2
G (327 2307

4 —t 307 BC338 nF
FROM SUPPLY CIRCUIT apF
KILL 3305

AuTF/50V !

5301 2308

'—
6360 4,7uH  150pF H
LOW IN DIGITAL SILENCE 270

7364 1N4148 \

BC5588

KILLR

3368 “ G ANALOGSIGNAL :‘
@, @ <8V IN PLAY MODE i
$5V IN STOP MODE R

- CONN. 1300 TC AUDIO CABLE

- CONN. 1301 TO CONN. 1006
J ON HEADPHONE CIRCUIT J

T T T T T T T T T T T T

1 2 3 4 5 6 ¢ 7 8 9 10 11 12 13 {
3073_0262_¢ R : 3073_0262_¢ B

PCS 60 691



MAIN PANEL COMPONENT SIDE

1076
1300
1301
1506
1508
2280
2281
2300
2301
2302
2303
2304
2305
2306
12307
2308
2309
2310
2505
2514

WML P MNP EPPOUE DO
(LR RN T T R ST ST BT ST R KT IRC T RN T RN )

2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2560
3280
3300
3301
3302
3303
3304
3305
3306
3307

waovaANUDADAQAAQO
LIRS RNT RNT ST T RCINT RNT BNV I T R BT BT NNC G )

PO @YD

3360
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
3371
3540
3541
3542
3543
3544
3545
3560
3562

AU D AOADOWP B YEWWWP ®E

VDU eE UV R AR TTAT GO OU GO

3563
5300
5301
6360
6361
6535
6536
6537
6538
6540
6541
6542
6543
6544
6560
6561
6562
7280
7300
7360

1

T PUQNAUDODUNUDUDO®EE®MA
(LT INT RN RN RN T RV RN S ST BT ST SRV BNV T RN N T IN

7361
7362
7363
7364
7365
7535
7540
7541
7542
7543
7650
9069
9200
9201
9202
9203
5204
9205
9206
9207

AP ATEIIADATUNOD WY DD

GO eE UL UOOEVO YT LG

9208
9209
9210
9211
9212

1000
1050
1052
1070
1071
1073
1101
1403
2000
2001
2002
2003
2004
2005

WooDwaal®»Paao

AR N W

WOowwwwo R

aa e s

e R R W W

2006
2007
2008
2009
2010
2011
2012
2013
2014
2025
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049

O T U SIE VIR Ry

PRI ODIITAQAOQNAOQOQOQR W

N e

N

29

2050
2051
2052
2060
2062
2063
2064
2066
2067
2068
2069
2071
2072
2074
2075
2076
2100
2101
2102
2103

WAONNUUDUDOOR W
W WNW R DR RN R R R R R DN e

W w00 aw

2105
2109
2110
2111
2112
2113
2114
2115
2116
2118
2140
2141
2142
2600
2601
2602
2701
2703
2730
3000

WD oODUNQAQRFAQPBEENDEEE B
FRNRNNA S &SN WL W WN W

3001
3002
3003
3004
3005
3006
3007
3010
3011
3012
3013
3014
3015
3020
3021
3022
3040
3041
3042
3043

PR WEBOODUARAONONN0OD DR E
[ T o I N

(¥

3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3062
3064
3065

ECECECE A N S

3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3100
3101
3107
3108
3109
3110

PREBERFODFOONQAAOETTDOQOOONOWD OO

Ww e RN PN RWWR PR R NN WS e

3111
3112
3113
3114
3115
3116
3117
3140
3141
3142
3143
3144
3145
3146
3147
3500
3501
3502
3503
3601

OwEPEPOEEY D

P T O T R )

maooaoowPa

N

3602
3603
3604
3606
3607
3700
3701
3702
3703
3706
3707
3708
3709
3710
3711
3712
3713
3714
3715
3716

ApPUUDDDDAODDUOADAONONAOQD
R R R R R W W R R R e W WA W e W

3717
3718
3719
3720
3721
3722
3723
5010
5100
6500
7000
7040
7041
7042
7043
7044
7060
7061
7100
7500

AP oW PEPPADPAOAODUWAODY

NWrEr WRNFERHRBRDWEWLON S SN

7600
7700
7730
9000
9001
3002
9003
9004
9005
9006
9007
9008
9009
9010
95011
9012
9013
9014
9015
9016

PWAFQOAT P OOW®EPAO O OO

N W R R R e W AN R NN RN W

9017
9018
9019
9020
9021
9022
9023
9024
9025
9026
9027
9028
9029
9030
9031
9032
9033
9034
9035
9036

WOODOUAONOOW WY RO WOWE OO
AW N e e R R e R R R R R LR W W W W

9037
9039
9040
9041
9042
5043
9044
9045
9046
9047
9054
9055
9056
9057
9058
9059
9060
9061
9062
9063

COREMOAOMNACOWBAOAUONANDQOQODO

NN E NN R R R E R WA NN R AN

9064
9065
9066
9067
9068
9134
9135
9136
9137

Nnoououooaonan
L N N N CE e

N

Q

29
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30

MAIN PANEL SOLDER SIDE

9064 C 1 9037 D 2 9017 ¢ 3 7600
9065 C 1 9039 D 4 9018 C 3 7700
9066 C 1 9040 C 4 9019 B 3 7730
9067 D 2 9041 C 2 9020 B 3 9000
9068 D 1 9042 D 2 9021 C 4 9001
9134 D 2 9043 C 4 9022 B 3 9002
9135 D 2 9044 C 3 9023 B 4 9003
9136 C 4 9045 D 1 9024 B 4 9004
9137 C 3 9046 C 4 9025 B 4 9005
9047 C 2 9026 B 4 9006
9054 B 1 9027 B 4 9007
9055 C 1 9028 C 4 9008
9056 C 1 9029 C 4 9009
9057 A 4 9030 C 4 9010
9058 D 4 9031 C 4 9011
9059 ¢ 2 9032 C 4 9012
9060 A 2 9033 D 4 9013
5061 A 4 5034 D 2 3014
9062 D 2 9035 D 3 9015
9063 D 2 9036 B 4 9016

w

PEWOPOAOQOUPOODE®HOOPUOO

NAE WA R A AWANRNNARRENN WS

3717
3718
3719
3720
3721
3722
3723
5010
5100
6500
7000
7040
7041
7042
7043
7044
7060
7061
7100
7500

AP UBYPFPHEPOOUMQUODO®OODO

N W WNNMBRRBRUWHWNNRSNN

3602
3603
3604
3606
3607
3700
3701
3702
3703
3706
3707
3708
3709
3710
3711
3712
3713
3714
3715
3716

ArPUUUODUDADUDAANDTOAQ0GAQD
A AR R R R R W W AR R R W W R WA W

3111
3112
3113
3114
3115
3116
3117
3140
3141
3142
3143
3144
3145
3146

.3147

3500
3501
3502
3503
3601

WOOoOQOoOB»QODPYPPOE DO
W W W W R AR R R R R AW AN WNWW

3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3100
3101
3107
3108
3109
3110

PEMPEFOANAQAEOANAQNW UO

DWW R NN RN R W W R R NN W R e

3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3062
3064
3065

OO OO P B D EE B PR BB
e h e R RN R e e e e e e N NN e e e

3001
3002
3003
3004
3005
3006
3007
3010
3011
3012
3013
3014
3015
3020
3021
3022
3040
3041
3042
3043

PWTBTOOUAOANNANNAOD®WWW

L T

2105
2109
2110
2111
2112
2113
2114
2115
2116
2118
2140
2141
2142
2600
2601
2602
2701
2703
2730
3000

WmoUOUDoaonaQParomEyyyEE@p
HFNNN B R R R R R RN WWWWWN W

30

2050 A 1 2006
2051 B 2 2007
2052 A 2 2008
2060 D 1 2009
2062 D 1 2010
2063 D 1 2011
2064 D 1 2012
2066 D 1 2013
2067 C 1 2014
2068 C 1 2025
2069 C 2 2040
2071 B 2 2041
2072 B 1 2042
2074 C 2 2043
2075 ¢ 1 2044
2076 C 3 2045
2100 A 2 2046
2101 B 3 2047
2102 B 3 2048
2103 B 3 2049

PEEBEFFOODITOANOOOQOD WD

1 9208 C 5 7361
1 9209 C 4 7362
2 9210 C 4 7363
2 9211 A S 7364
1 9212 A S 7365
2 —— 7535
1 1000 C 1 7540
1 1050 ¢ 3 7541
1 1052 B 2 7542
1 1070 D 1 7543
1 1071 D 4 7650
1 1073 B 4 9069
1 1101 A 3 9200
1 1403 D 3 9201
1 2000 B 1 9202
1 2001 B 1 9203
1 2002 B 1 9204
1 2003 B 1 9205
1 2004 C 1 9206
2 2005 B 1 9207

NPUTOTTTADONDDONDBEE®

GUUUUA OO UOVU OO OO GO

3563
5300
5301
6360
6361
6535
6536
6537
6538
6540
6541
6542
6543
6544
6560
6561
6562
7280
7300
7360

WHFPOOANUUUANDODUODOW®HHAO
R R IR T ST R R BT R T T SRV AT BNt N T I NS

3360
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
3371
3540
3541
3542
3543
3544
3545
3560
3562

Ao UNONDAD Y B UDYWEWWD

MU e OO AR OOOOO OO OWT

2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2560
3280
3300
3301
3302
3303
3304
3305
3306
3307

PO FPITHITOOOQO0DODNAOAON
[ IR RN RNC T REE Y ST R R BT T BT IRT IRT BT IR TN}

1076
1300
1301
1506
1508
2280
2281
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2505
2514

Ww oWy NP P YO POOW WO

[E T T T ST ST RT R R Y INT T RV RN BT AN NN NNCANT I}

“M‘%

gormeeela

oot
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31

CONTROL AND DISPLAY CIRCUIT DIAGRAM

DISPLAY PANEL
4

e

1 ) 2 . 3 , 4 ) 5 | 6 N 7 \ 8 ) 9 , 10 . 11 . 12 \ 1 14
1001 E
101 &
1450
1001
8-BT-153GK Too1 &
: 1001 H
CE 3 1
VKK 082 e VKK
- SPACE TRACK PEAK  TOTAL REM REPEAT ooz a1t
PA“SE FLTTY ] }% ;1
4 s SHUFFLE L1002 F
FTS 1002 F
1004 - 1 1002 £
VKK O g KK - 1003 61
((( 1003 G10
VKK K 8 J003 Flo
B +)
1 2 3 45 6 7 8 9 10 11 12 13 14 15 + 1003 F
, F- F 1G 2G 3G 4G 5G 6G 7G 8G NC NC NC NC Pi P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 F+ Fv' 1003 E
A VFTD %04 -3 VFTD L 1048
- T 1 1 1004 A
12 a s {67 |8 ]o [10fn1 [16]17 18] 10|20 |21 [22|2af2af2s 2627 [2s]a0 10 A
1007 C
1007 D
1020 G
c 1021 G13
1022 Gis
1023 Gi2
1007 - 1 1024 G13
- 1025 Gi4
- Bl
) 1007 2 1028 His
1029 Hi2
KEYBOARD 1030 H13
1040 F
» B
7400 2400 F4
1) 2) 3} af 5|6} 7)e)ojrwfujre)irfsfrefan TMPATC22 g ts
J I VFTD - 3401 G3
HEHEHEBEBEHEEHBEHBEEEEE 3402 G3
e
5 l OUTPUT PORT ' 3408 |5
- E M09 H5
T e il
ol et g
1 éé é; é‘; Ly out il L 1008 7 w27 | 5402 Fi4
i porTl P22} 24 1003- 6 1002 - 6 7400 D8
[}
! CPU RAM ROM P23 | 25 1003- 5 1002 - 5
1
F
]
i 10 - Koo § 26 1003- 4 1002 - 4
H R70 | POR weurL kot |27 1003- 3 1002 - 3 6400 6401 6402 -
1 - cLocK BAWE2 BAWE2 BAWE2 i
I ReS __—':F:l TIMING CONTROLLER PORT| K02 | 28 1003- 2 1002 - 2
| R PN cuspubtd gy 1020 1021 1022
i K03f 29 1003- 1 1002 - 1 -|- T —ll
: /0 PORT SHUFFLE I TIME I PEAKSEARCH R
1 = = = » FADER
Lo .,,| .,.| AREE &
LI E e = oz ot o
_— —
3Tk } o—" Ao—q | o—4
SoATe REPEAT | STOP/CP NEXT
ACK - 1026 1027 1028
— — —
sDIs L ST To— o H
PLAY/REPLAY (OPEN/CLOSE PROGRAM
3409 [ |
| » o 1029 1030 i
—_— —
- E\}o_
DISRES 11001.7 3408 PAUSE PREVIOUS
1.3k3
3410
CONN. 1001 TO CONN, 1403 ON DECODER CIRCUIT |
1 ! 2 j 3 ! 4 j 5 ! 3 ! 7 ! 8 ! 9 ! 10 r 11 ! 12 ! 13 14
3073_0262_d_R 3073_0262_d_B

KEYBOARD PANEL

31

3

N




31 31

2 10 . 1 N 12 N 13 N 14
o1 £ HEADPHONE CIRCUIT DIAGRAM
1450 83} ﬁ 1005 C3 1006 A1 2372 B3 3375 A3 7370 C2
8-BT-153GK 001 H 1005 €3 1006 A1 273 C3 3376 C1 7370 A2
001 H 1006 C 1 1371 B3 272 82 3376 B1
A 1001 11 1006 € 1 2370 A1 373 A2 3377 B2
001 G1 1006 A1 271 B2 374 C2 338
[E  REPEAT %2 11 . . : . .
T 003 F1
0 11006 - 4
i SHUFFLE gL asss @)
.
'*  |PROGRAM B3 Gio
VKK B 003 E A A
14 15 + s £ o
, 1003 E
P11 P12 F+ F# R 1004 & HPL
HEA P 29 | 30 004 8 L
007 C 4 L
020 12
c 1021 GI3 137
b € ;
B| GNI B
1024 Gi3 3
1025 Gi4 1006 2
| 1026 Hi2
027 H13
028 Hid
029 Hi2 E -
KEYBOARD 030 Hia 1
D ggg ﬁ 0 HPR
-
400 F 4 1- 1005
401 F 7370
L W0k ¢ h Nowasss ) 2 1005 L |
3402 G &
o : 7 o
i I=
E 31017 CONN 1006 FROM CONN 1301 ON AUDIO CIRCUIT
3411 H7
5400' F12 T T
. 5401 F13 1 2 3 3073_0262'F
1003- 7 1002 - 7 A
1003- 6 1002 - 6 400 D8
1003- 5 1002 - 5
F ]
1003- 4 1002 - 4
1003- 3 102 - 3 6400 601y 6402
BAWG2 BAW62 BAWe62
1003- 2 1002 - 2 -
1020 1021 1022 ]
mkmiicainslc
PEAKSEARCH .
FADER 6 HEADPHONE PANEL
1023 1024 1025
— — —
———0 | 0— 30———‘ § 0— L
REPEAT l STOP/CP NEXT
1026 1027 1028
— — —
p——————0 | 0—— § 0— o— H
PLAY/REPLAY IOPENICLOSE ] PROGRAM
1029 1030 |
— — i
o— }o— |
PAUSE PREVIOUS !
! 10 ! 11 ' 12 j 18 ! 14
3073_0262 d_B i
i
R KEYBOARD PANEL !
k4 §

H
H
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LOADER

DETAIL |

R
=

32

A

32

87

®)
© 39 8 oo

HAS.1078

PART!

86

87

88,92,

89

93

96,97,
101
102
103
104,10
108
109
110
110
111

Screw:

90,91
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HAS.1078

®

PARTS LIST LOADER

86
87
88,92,112
89
93
96,97,98,99
101
102
103
104,105,106,107
108
109
110
110
111

Screws

90,91

32

4822 528 81464
4822 528 81465
4822 325 60379
4822 276 13222
4822 444 60816
4822 325 80511
4822 444 50679
4822 358 31168
4822 691 30278
4822 325 50215
4822 402 61412
4822 464 50895
4822 464 50678
4822 464 50896
4822 361 21492

M22x4

DRIVE PINION
PULLEY

DAMPING GROMMET

SWITCH

COVER PLATE

ORNAMENTAL TULE

SLIDE

BELT

CDM12 MECHANISM

SUSPENSION

CLAMPER ASSY

SUBCHASSIS

CHASSIS (CD710/CD720)

CHASSIS (CD740/CD750/CD911/CD921)
MOTOR »




MECHANICAL PARTS LIST

65

151
251
252
253
254
255
256
257
258
283
284
308
340
340
365

Not mentioned parts are only available during production period on speciai request.

Screws

Taptite

Taptite

4822 444 40717
4822 444 40723
4822 410 63093
4822 410 63092
4822 459 10887
4822 450 61895
4822 413 51468
4822 492 51374
4822 444 40724
4822 444 60976
4822 462 42081
4822 462 42081
4822 462 42081
4822 462 42081
4822 462 40683
4822 462 40683
4822 462 40683
4822 462 40683
4822 532 60948
4822 532 60948
4822 321 62381
4822 736 21988
4822 736 22022
4822 218 10537

M3x6: 171,172,173,174
175,176,177

205
210
220,221
291,292

M3x10: 203
211

33

FRONT CD710
FRONT CD720
BUTTON UNIT
POWER BUTTON
WORDMARK
WINDOW
VOLUME KNOB
SPRING

TRAY FRONT
COVER

FOOT

FOOT

FOOT

FOOT

TABLE PROTECTOR
TABLE PROTECTOR
TABLE PROTECTOR
TABLE PROTECTOR

BUSHING
BUSHING
AUDIO CORD

IFU MULTILANGUAGE
IFU /01B OVERSEA
REM.CONTROL RD6051

Plastite M3x8:
Plastite M3x10:
Plastite M3x12:

EXPLODED VIEW

200,201,202
39,40,41
22,23,24,25
26,27,28,29,30

K ONLY /0I-VERSION

33

— @) ~  eEEEm®
@~ (@B 2N ( a

KEYBORD

S~~~ CONTROL AND DISPLAY PANEL

/O7=/1T~/34

AT

955 256 257 ) 756
D)

A



33 33

EXPLODED VIEW

g — N

request.

220

1
@MANS PANEL
1000 T

EEEE—ED
I
D OC)C) —

HAS.CD720.008B

* ONLY /0I-VERSION
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ELECTRICAL PARTS LIST

34

34

MISCELLANEOUS

4822 256 92151

DISPLAY HOLDER

1000 4822 242 73557 RESONATOR 8.46MHz
1020 4822 276 13114  TACT SWITCH
1021 4822 276 13114  TACT SWITCH
1022 4822 276 13114  TACT SWITCH
1023 4822 276 13114  TACT SWITCH
1024 4822 276 13114  TACT SWITCH
1025 4822 276 13114  TACT SWITCH
1026 4822 276 13114  TACT SWITCH-
1027 4822 276 13114  TACT SWITCH
1028 4822 276 13114  TACT SWITCH
1029 4822 276 13114  TACT SWITCH
1030 4822 276 13114  TACT SWITCH
1040 4822 214 52009 IR RECEIVER GP1U58XP
1050 5322 242 73686 RESONATOR 12MHz
1101 4822 242 80997 RESONATOR 16.93MHz
1371 4822 267 31453 HEADPHONE SOCKET
1450 4822 130 91329  DISPLAY 8-BT-1536k
1502 4822 242 72527 RESONATOR 4MHz
1510 A 4822 071 51002 FUSE RADIAL T 1A
1511 A 4822 07151002 FUSE RADIAL T 1A
1530 A 4822 276 13489  MAINS SWITCH
CAPACITORS
2000 4822 122 10466 220pF 10% 50V
2001 4822 122 10466 220pF 10% 50V
2002 4822 122 10466 220pF 10% 50V
2003 4822 122 10466 220pF 10% 50V
2004 4822 122 10466 220pF 10% 50V
2005 4822 122 10466 220pF 10% 50V
2006 4822 126 12878 1,5nF 10% 16V
2007 4822 122 10459 560pF 10% 50V
2008 5322 124 21643 22uF 20% 40V
2009 4822 126 11585 22nF +80-20% 25V
2010 4822 126 11585 22nF +80-20% 25V
2011 5322 124 21643 22uF 20% 40V
2012 4822 126 11585 22nF +80-20% 25V
2013 5322 124 21643 22uF 20% 40V
2014 4822 126 12785 47nF TUB 50V
2025 5322 124 21643 22uF 20% 40V
2040 4822 126 10053 180pF 10%Y5P
2041 4822 126 10053 180pF 10%Y5P
2042 4822 126 12787 330pF 10% 50V
2043 4822 122 33848 47pF 5%SL 50V
2044 4822 122 33848 47pF 5%SL 50V
2045 4822 122 33195 100pF 10% 50V
2046 4822 126 12573 18pF 5% 50V
2047 5322 124 21643 22uF 20% 40V
2048 4822 126 12787 330pF 10% 50V

2049
2050
2051
2052
2060

2062
2063
2064
2066
2067

2068
2069
2071
2072
2074

2075
2076
2100
2101
2102

2103
2105
2109
2110
2111

2115
2116
2118
2140
2141

2142
2280
2281
2300
2301

2302
2303
2304
2305
2306

2307
2308
2309
2310
2370

2371
2372
2373
2400
2401

2505
2514
2533
2534

4822 126 10053
4822 126 12787
4822 126 11585
5322 124 21643
4822 126 12882

4822 126 12882
5322 121 42489
4822 126 12882
4822 126 12339
4822 126 12882

4822 126 12148
4822 126 10053
4822 126 12882
4822 126 12882
4822 126 12882

4822 126 13151
4822 126 10053
4822 126 12339
4822 122 33848
4822 126 11585

5322 121 42386
4822 122 33195
4822 122 33191
5322 124 21643
4822 126 12882

4822 126 11585
5322 124 21643
4822 122 33848
4822 126 12785
4822 126 12882

4822 122 33848
4822 124 40433
4822 126 12882
4822 124 40433
4822 124 40433

4822 126 11585
4822 124 40433
4822 122 10466
4822 122 33849
4822 124 40246

4822 122 10466
4822 122 33849
4822 124 40246
4822 126 12882
4822 126 11585

4822 122 33197
4822 122 33197
4822 126 11585
5322 124 21643
4822 126 11585

4822 122 33197
4822 122 33197
4822 126 11585
4822 126 11585

180pF 10%Y5P
330pF 10% 50V
22nF +80-20% 25V
22uF 20% 40V
100nF +80-20% 50V

100nF +80-20% 50V
33nF 5% 250V
100nF +80-20% 50V
2,2nF 10% Y5Q
100nF +80-20% 50V

2,7nF 10%

180pF 10%Y5P
100nF +80-20% 50V
100nF +80-20% 50V
100nF +80-20% 50V

3,9nF 10%Y516V
180pF 10%Y5P
2,2nF 10% Y5Q
47pF 5%SL 50V
22nF +80-20% 25V

100nF 5% 63V
100pF 10% 50V
22pF 5% 50V
22uF 20% 40V
100nF +80-20% 50V

22nF +80-20% 25V
22uF 20% 40V
47pF 5%SL 50V
47nF TUB 50V
100nF +80-20% 50V

47pF 5%SL 50V
A7uF 20% 25V
100nF +80-20% 50V
47uF 20% 25V
47uF 20% 25V

22nF +80-20% 25V
47uF 20% 25V '
220pF 10% 50V
150pF 10%Y5P 50V
4,7uF 20% 63V

220pF 10% 50V
150pF 10%Y5P 50V
4,7uF 20% 63V
100NnF +80-20% 50V
22nF +80-20% 25V

inF 10% 50V
inF 10% 50V
22nF +80-20% 25V
22uF 20% 40V
22nF +80-20% 25V

1nF 10% 50V
inF 10% 50V
22nF +80-20% 25V
22nF +80-20% 25V

2535

2536
2537
2538
2539
2540

2541
2542
2560
2600
2601

2602
2701
2703

4822 126 12882

4822 124 80294
4822 126 11585
4822 124 80148
4822 126 11585
5322 124 22094

4822 126 12882
4822 124 40184
4822 124 40849
4822 126 12882
4822 126 11585

4822 126 11585
4822 126 11585
4822 126 11585

100nF +80-20% 50V

3300uF 20% 16V
22nF +80-20% 25V
2200uF 20% 16V
22nF +80-20% 25V
220uF 20% 50V

100nF +80-20% 50V
1000uF 20% 10V
330uF 20% 16V
100nF +80-20% 50V
22nF +80-20% 25V

22nF +80-20% 25V
22nF +80-20% 25V
22nF +80-20% 25V

RESISTORS

3000
3001
3002
3003
3004

3005
3006
3007
3010
3011

3012
3013
3014
3015
3020

3021
3022
3040
3041
3042

3043
3044
3045
3046
3047

3048
3049
3050
3051
3052

3053
3054
3055
3056
3057

4822 116 52233
4822 116 52233
4822 116 52233
4822 116 52233
4822 116 52233

4822 116 52233
4822 050 11002
4822 050 11002
4822 116 52235
4822 116 52233

4822 116 52219
4822 050 11002
4822 116 52233
4822 116 52219
4822 050 11002

4822 116 52233
4822 052 10478
4822 116 52239
4822 116 52239
4822 116 52291

4822 050 11002
4822 116 52222
4822 116 52175
4822 116 52249
4822 116 52276

4822 116 52175
4822 116 52249
4822 116 52223
4822 116 52223
4822 050 11002

4822 116 52267
4822 116 52272
4822 116 52175
4822 050 11002
4822 116 52277

10k 5% 0,5W
10k 5% 0,5W
10k 5% 0,5W
10k 5% 0,5W
10k 5% 0,5W

10k 5% 0,5W
1k 1% 0,4W
1k 1% 0,4W
1M 5% 0,5W
10k 5% 0,5W

330Q 5% 0,5W
1k 1% 0,4W
10k 5% 0,5W
3302 5% 0,5W
1k 1% 0,4W

10k 5% 0,5W
4Q7 5% 0,33W
120k 5% 0,5W
120k 5% 0,5W
56k 5% 0,5W

1k 1% 0,4W
390Q 5% 0,5W
100Q 5% 0,5W
1k8 5% 0,5W
3k9 5% 0,5W

100Q 5% 0,5W
1k8 5% 0,5W
43022 5% 0,5W
430Q 5% O0,5W
1k 1% 0,4W

30k 5% 0,5W

. 330k 5% 0,5W

100Q 5% 0,5W
1k 1% 0,4W
39k 5% 0,5W

3058
3059
3060
3062 A
3064

3065
3066
3067
3068 A
3069

3070
3071
3072
3073
3074 A

3075
3076
3077
3078
3079

3100
3101
3107
3108
3109

3110
3111
3112
3113 A
3114

3115 A
3116
3117
3140
3141

3142
3143
3144
3145 A
3146

3280 A
3300
3301
3302 A
3303 A

3304
3305
3306
3307
3360

3361
3362
3363
3364

4822 116 52175
4822 116 52284
4822 116 52233
4822 052 10229
4822 116 52296

4822 050 27502
4822 050 21503
4822 116 52244
4822 052 10229
4822 116 52233

4822 116 52244
4822 116 52296
4822 116 52233
4822 116 52244
4822 052 10229

4822 116 52233
4822 116 52283
4822 116 52296
4822 116 52244
4822 116 52244

4822 116 52256
4822 116 52257
4822 116 52219
4822 116 52215
4822 116 52215

4822 116 52215
4822 116 52215
4822 116 52175
4822 052 10338
4822 116 52235

4822 052 10338
4822 116 52175
4822 116 52219
4822 116 52271
4822 116 52271

4822 116 52271
4822 116 52234
4822 116 52234
4822 052 10229
4822 116 52175

4822 052 10338
4822 116 52251
4822 116 52244
4822 052 10108
4822 052 10108

4822 116 52276
4822 116 52276
4822 116 52257
4822 116 52257
4822 050 11002

4822 116 52256
4822 116 52256
4822 050 11002
4822 050 11002

1002 5% 0,5W
47k 5% 0,5W
10k 5% 0,5W
22Q 5% 0,33W
6k8 5% 0,5W

7k5 1% 0,6W
15k 1% 0,6W
15k 5%. 0,5W
22Q 5% 0,33W
10k 5% 0,5W

15k 5% 0,5W
6k8 5% 0,5W
10k 5% 0,5W
15k 5% 0,5W
22Q 5% 0,33W

10k 5% 0,5W
4k7 5% 0,5W
6k8 5% 0,5W
15k 5% 0,5W
15k 5% 0,5W

2k2 5% 0,5W

22k 5% 0,5W
330Q 5% 0,5W
220Q 5% 0,5W
220Q 5% 0,5W

220Q 5% 0,5W
220Q 5% 0,5W
100Q 5% 0,5W

3Q3 5% 0,33W

1M 5% 0,5W

3Q3 5% 0,33W
100Q 5% 0,5W
330Q2 5% 0,5W
33k 5% 0,5W
33k 5% 0,5W

33k 5% 0,5W
100k 5% 0,5W
100k 5% 0,5W
22Q 5% 0,33W
100Q 5% 0,5W

3Q3 5% 0,33W
18k 5% 0,5W
15k 5% 0,5W
1Q 5% 0,33W
19 5% 0,33W

3k9 5% 0,5W
3k9 5% 0,5W
22k 5% 0,5W
22k 5% 0,5W
1k 1% 0,4W

2k2 5% 0,5W
2k2 5% 0,5W
1k 1% 0,4W
1k 1% 0,4W

3365

3366
3367
3368
3369
3370

3371
3372
3373
3374

3375
3376
3377
3386
3400

3401
3402
3403
3404
3408

3409
3410
3411
3500
3501

3502
3503
3540
3541
3542

3543
3544
3545
3560
3562

3563
3601
3602
3603
3604

3606
3607
3700
3701
3703

3706
3707
3708
3709
3710

3712
3713
3715

PCS 60 697






34

34

~

2535

2536
2537
2538
2539
2540

2541
2542
2560
2600
2601

2602
2701
2703

4822 126 12882

4822 124 80294
4822 126 11585
4822 124 80148
4822 126 11585
5322 124 22094

4822 126 12882
4822 124 40184
4822 124 40849
4822 126 12882
4822 126 11585

4822 126 11585
4822 126 11585
4822 126 11585

100nF +80-20% 50V

3300uF 20% 16V

22nF +80-20% 25V
2200uF 20% 16V
22nF +80-20% 25V

220uF 20% 50V

100nF +80-20% 50V
1000uF 20% 10V
330uF 20% 16V
100nF +80-20% 50V
22nF +80-20% 25V

22nF +80-20% 25V
22nF +80-20% 25V
22nF +80-20% 25V

RESISTORS

3000
3001
3002
3003
3004

3005
3006
3007
3010
3011

3012
3013
3014
3015
3020

3021
3022
3040
3041
3042

3043
3044
3045
3046
3047

3048
3049
3050
3051
3052

3053
3054
3055
3056
3057

4822 116 52233
4822 116 52233
4822 116 52233
4822 116 52233
4822 116 52233

4822 116 52233
4822 050 11002
4822 050 11002
4822 116 52235
4822 116 52233

4822 116 52219
4822 050 11002
4822 116 52233
4822 116 52219
4822 050 11002

4822 116 52233
4822 052 10478
4822 116 52239
4822 116 52239
4822 116 52291

4822 050 11002
4822 116 52222
4822 116 52175
4822 116 52249
4822 116 52276

4822 116 52175
4822 116 52249
4822 116 52223
4822 116 52223
4822 050 11002

4822 116 52267
4822 116 52272
4822 116 52175
4822 050 11002
4822 116 52277

10k 5% 0,5W
10k 5% 0,5W
10k 5% 0,5W
10k 5% 0,5W
10k 5% 0,5W

10k 5% 0,5W
1k 1% 0,4W
1k 1% 0,4W
1M 5% 0,5W
10k 5% 0,5W

330Q 5% 0,5W
1k 1% 0,4W
10k 5% 0,5W
330Q 5% 0,5W
1k 1% 0,4W

10k 5% 0,5W
4Q7 5% 0,33W
120k 5% 0,5W
120k 5% 0,5W
56k 5% 0,5W

1k 1% 0,4W
390Q 5% 0,5W
100Q 5% 0,5W
1k8 5% 0,5W
3k9 5% 0,5W

100Q 5% 0,5W
1k8 5% 0,5W
430Q 5% 0,5W
430Q 5% 0,5W
1k 1% 0,4W

30k 5% 0,5W
330k 5% 0,5W
100Q 5% 0,5W
1k 1% 0,4W

3% 5% 0,5W

3058
3059
3060
3062 A
3064

3065
3066
3067
3068 A
3069

3070
3071
3072
3073
3074 A

3075
3076
3077
3078
3079

3100
3101
3107
3108
3109

3110
3111

“3112

3113 A
3114

3115 A
3116
3117
3140
3141

3142
3143
3144
3145 A
3146

3280 A
3300
3301
3302 A
3303 A

3304
3305
3306
3307
3360

3361
3362
3363
3364

4822 116 52175
4822 116 52284
4822 116 52233
4822 052 10229
4822 116 52296

4822 050 27502
4822 050 21503
4822 116 52244
4822 052 10229
4822 116 52233

4822 116 52244
4822 116 52296
4822 116 52233
4822 116 52244
4822 052 10229

4822 116 52233
4822 116 52283
4822 116 52296
4822 116 52244
4822 116 52244

4822 116 52256
4822 116 52257
4822 116 52219
4822 116 52215
4822 116 52215

4822 116 52215
4822 116 52215
4822 116 52175
4822 052 10338
4822 116 52235

4822 052 10338
4822 116 52175
4822 116 52219
4822 116 52271
4822 116 52271

4822 116 52271
4822 116 52234
4822 116 52234

4822 052 10229

4822 116 52175

4822 052 10338
4822 116 52251
4822 116 52244
4822 052 10108
4822 052 10108

4822 116 52276
4822 116 52276
4822 116 52257
4822 116 52257
4822 050 11002

4822 116 52256
4822 116 52256
4822 050 11002
4822 050 11002

100Q 5% 0,5W
47k 5% 0,5W
10k 5% 0,5W
22Q 5% 0,33W
6k8 5% 0,5W

7k5 1% 0,6W
15k 1% 0,6W
15k 5% 0,5W
22Q 5% 0,33W
10k 5% 0,5W

15k 5% 0,5W
6k8 5% 0,5W
10k 5% 0,5W
15k 5% 0,5W
22Q 5% 0,33W

10k 5% 0,5W
4k7 5% 0,5W
6k8 5% 0,5W
15k 5% 0,5W
15k 5% 0,5W

2k2 5% 0,5W

22k 5% 0,5W
330Q 5% 0,5W
220Q 5% 0,5W
220Q 5% 0,5W

220Q 5% 0,5W
220Q 5% 0,5W
100Q 5% 0,5W
3Q3 5% 0,33W
1M 5% 0,5W

3Q3 5% 0,33W
100Q 5% 0,5W
3302 5% 0,5W
33k 5% 0,5W
33k 5% 0,5W

33k 5% 0,5W
100k 5% 0,5W
100k 5% 0,5W
22Q 5% 0,33W
100Q 5% 0,5W

3Q3 5% 0,33W
18k 5% 0,5W
15k 5% 0,5W
1Q 5% 0,33W
1Q 5% 0,33W

3k9 5% 0,5W
3k9 5% 0,5W
22k 5% 0,5W
22k 5% 0,5W
1k 1% 0,4W

2k2 5% 0,5W
2k2 5% 0,5W
1k 1% 0,4W
1k 1% 0,4W

3365

3366
3367
3368
3369
3370

3371
3372
3373
3374

3375
3376
3377
3386
3400

3401
3402
3403
3404
3408

3409
3410
3411
3500
3501

3502
3503
3540
3541
3542

3543
3544
3545
3560
3562

3563
3601
3602
3603
3604

3606
3607
3700
3701
3703

3706
3707
3708
3709
3710

3712
3713
3715

4822 116 52256

4822 050 11002
4822 116 52256
4822 116 52258
4822 116 52258
4822 116 52284

4822 116 52284
4822 116 52233
4822 116 52244
4822 116 52244

4822 116 52206
4822 101 21199
4822 116 52233
4822 116 52206
4822 116 52284

4822 116 52257
4822 116 52257
4822 116 52257
4822 116 52257
4822 116 52269

4822 116 52257
4822 116 52257
4822 116 52258
4822 116 52226
4822 050 11002

4822 116 52257
4822 116 52257
4822 116 52284
4822 116 52231
4822 116 52263

4822 116 52283
4822 116 52257
4822 052 10478
4822 050 11002
4822 116 52283

4822 116 52283
4822 116 52238
4822 116 52238
4822 052 10229
4822 116 52303

4822 116 52238
4822 116 52238
4822 116 52258
4822 116 52257
4822 116 52257

4822 116 52257
4822 116 52257
4822 116 52257
4822 116 52257
4822 116 52257

4822 116 52257
4822 116 52257
4822 116 52233

2k2 5% 0,5W

1k 1% 0,4W

2k2 5% 0,5W
220k 5% 0,5W
220k 5% 0,5W
47k 5% 0,5W

47k 5% 0,5W
10k 5% 0,5W
15k 5% 0,5W
15k 5% 0,5W

120Q 5% 0,5W
10kX2 20% 0,025W
10k 5% 0,5W
120Q 5% 0,5W
47k 5% 0,5W

22k 5% 0,5W
22k 5% 0,5W
22k 5% 0,5W
22k 5% 0,5W
3k3 5% 0,5W

22k 5% 0,5W
22k 5% 0,5W
220k 5% 0,5W
560Q 5% 0,5W
1k 1% 0,4W

22k 5% 0,5W
22k 5% 0,5W
47k 5% 0,5W
820Q 5% 0,5W
2k7 5% 0,5W

4k7 5% 0,5W
22k 5% 0,5W
4Q7 5% 0,33W
1k 1% 0,4W
4k7 5% 0,5W

4k7 5% 0,5W
12k 5% 0,5W
12k 5% 0,5W
22Q 5% 0,33W
8k2 5% 0,5W

12k 5% 0,5W
12k 5% 0,5W
220k 5% 0,5W
22k 5% 0,5W
22k 5% 0,5W

22k 5% 0,5W
22k 5% 0,5W
22k 5% 0,5W
22k 5% 0,5W
.22k 5% 0,5W

22k 5% 0,5W
22k 5% 0,5W
10k 5% 0,5W

i A

3716 4822 050 11002 1k 1% 0,4W

3717 4822 050 11002 1k 1% 0,4W

3718 4822 050 11002 1k 1% 0,4W

3719 4822 050 11002 1k 1% 0,4W

3720 4822 050 11002 1k 1% 0,4W

3723 4822 116 52257 22k 5% 0,5W
COILS

5010 4822 157 62552  2,2pH

5300 4822 157 71086  COIL 4,7uH

5301 4822 157 71086  COIL 4,7uH

i
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MAINS VOLTAGE

5500 A 4822 146 31337  MAINS TRANSFO /00B
5500 A 4822 146 31338  MAINS TRANSFO /058
5500 A 4822 146 31338  MAINS TRANSFO /01B

DIODES

6360 4822 130 30621  1N4148
6361 4822 130 30621  1N4148

- 6400 4822 130 30613 BAWS62
6401 4822 130 30613 BAWG62
6402 4822 130 30613 BAWS62
6500 4822 130 31981 BZX79-C3V9
6535 5322 130 30684  1N4002GP
6536 5322 130 30684  1N4002GP
6537 5322 130 30684  1N4002GFP
6538 5322 130 30684  1N4002GP
6540 5322 130 30684  1N4002GP
6541 4822 130 34278 BZX79-C6V8
6542 4822 130 30621  1N4148
6543 5322 130 30684  1N4002GP
6544 4822 130 30621  1N4148
6560 5322 130 30684  1N4002GP
6561 5322 130 30684  1N4002GP
6562 4822 130 31981 BZX79-C3V9

TRANSISTORS & IC’S

7000 4822 209 31064  TDA1301T/N1
7040 4822 130 40902 BF240
7041 4822 130 40937 BC548B
7042 4822 130 44197 BC558B
7043 4822 130 40937 BCB548B
7044 4822 130 40937 BC548B
7060 4822 209 72587 TCAO0372
7061 4822 209 72587 TCA0372
7100 4822 209 33166  SAA7345GP/M2A
7280 4822 209 33164  TDA1545AT/N2
7300 4822 209 83274  NJM4560D
7360 4822 130 44121  BC338
7361 4822 130 44121 BC338
7362 4822 130 44121  BC338
7363 4822 130 44121  BC338
7364 4822 130 44197 BC558B
7365 4822 130 44197 BC558B
7370 4822 209 82362  NJM4556D
7400 4822 209 30249 TMP47C212AN
7500 4822 130 44197 BC558B
7535 4822 209 80891  MC7805CT
7540 5322 209 62115  MC79L15AC
7541 4822 130 40937 BC548B
7542 4822 130 44121  BC338
7543 4822 130 44197 BC558B
7600 4822 209 72587 TCA0372
7650 4822 130 44197 BC558B
7700 4822 209 33249 MC68HC11ER20/P1598-07
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Service Information

Betrifft: ~ cp-spieler cD710/CD720
Service-Hinweise

Verteiler:
INTERN und EXTERN

1. Fokusfehler
Durch das Zusammenwirken von Eigenschaften des Laufwerkes CDM12.1
und des Servo-IC TDA1301 kann es beil einem ganz besonderen
Plattenfehler ("white dropout" mit einer Dauer von ca. 100pus)
zum Aussetzen der Fokussierung kommen, obwohl.CD's mit diesem
Fehler noch dem Standard entsprechen.
Zur Verbesserung der Fokusfunktion in solchen Fallen wird den
beiden Photodioden D2z und D3 ein kleiner Offset-Strom zugefihrt.
Dazu sind am Servo-IC TDA1301 je ein Widerstand 3M9 von
Pin 4 (VRH) nach Pin 5 und nach Pin 6 zugefigt worden.

Widerstand 3M9 4822 050 23905

2. Resetfunktion
Zur Verbesserung der Resetfunktion bei héheren Umgebungs-
temperaturen ist ab Woche 9425 der Resetpegel von 4V auf
4.5V erhoht worden durch Andern des Widerstandes 3500 (Service
Manual S.27; Decoderschaltbild).

3500 (560E) ge&ndert in 150E 4822 116 52211

3. Decoder-~IC
In Geraten aus Fertigung ab Woche 9420 ist das Decoder-IC 7100
(SAA7345GP/M2A) ersetzt worden durch SAA7345GP/M5.
Die beiden Ausfihrungen sind nicht kompatibel!

Mit der Einfihrung der .../M5-Version ist die Oszillator-Beschal-
tung des Decoder-IC geandert worden:
- R3117 (330E) ersetzt durch Drahtbriucke
- (2112 hinzugefigt von Pin 13/7100 nach Masse
C2112 22pF 4822 122 33191
- Resonator 1101 ersetzt durch eine andere Ausfihrung mit
abweichender interner Kapazitat '
1101 16.93MHzZ 4822 242 81865

Bei Ersatz des Decoder-IC 7100 ist auf die verwendete Ausfihrung
zu achten; beide Versionen sind verfigbar:

7100  SAA7345GP/M2A 4822 209 33166
7100  SAA7345GP/M5 4822 209 33339
- "‘\\.
AN
AN 4812 829 52139
Service

5 Philips GmbH: - Geschéftsbereich Service - Hamburg
Service

% eerce Nachdruck nicht gestattet! Anderungen vorbehalten.



Soll eine IC-Version durch die andere ersetzt werden, dann nmuf
die Oszillator-Beschaltung angepaBt werden (s. Abb.).
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4. Netzteil
Von Beginn der Fertigung an ist als Diode 6540 (Service Manual,
S.25) nicht der Typ 1N4002 sondern 1N4004 verwendet worden.

6540 1N4004 4822 130 83362

5. HF-Verstarker
Von Beginn der Fertigung an ist der Wert des Kondensators 2050
(Service Manual, S.26) nicht 330pF sondern 220pF.

2050 220pF 4822 122 10466



3.4. Functional description
3.4.1. Front-end
Data slicer

The SAA7345 has an integrated slice level comparator
which is clocked by the crystal frequency clock.

3-3
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Digital PLL

Regeneration of the bit clock is achieved with an internal
fully digital PLL. No external components are required
and the bit clock is not output. The PLL has two micro-
processor control registers(addresses 1000 and 1001) for
bandwidth and equalization.

Error corrector

The error corrector carries out {=2, e=0 error corrections
on both C1(32 symbol) and C2(28 symbol) frames. Four
symbols are used from each frame as parity symbols.
The strategy t=2, e=0 means that the error corrector can
correct two erroneous symbols per frame and detect all
erroneous frames.

The error corrector also contains a flag processor. Flags
are assigned to symbols when the error corrector cannot
ascertain if the symbols are definitely good. C1 generates
output flags which are read (after de-interleving) by C2,
to help in the generation of C2 output flags.

The slice level is controlled by an internal current source
applied to an external capacitor under the control of the
digital phase-iocked loop(DPLL).

CRYSTAL CLOCK
]

V

DPLL

An offtrack input(OTD) is input via the V1 pin (pin3) of
the versatile pins interface. When this flag is HIGH, the
SAA7345 will assume that the servo is following on the
wrong track, and will flag all incoming HF data as incor-
rect.

The C2 output flags are used by the interpolator for
concealment of uncorrectable errors. They are also out-
put via the EBU signal(DOBM) and the MISC output with
IS for CD-ROM applications.

The flags output pin CFLG provides information on the
state of all error correction and concealment flags.

In comparison with CD4+, CD6 has a better error correc-
tor. The error correction performance of CD6 depends on
which crystal is used and on which speed is performed.
The best performance is

achieved with a 33.9 MHz crystal at single speed.
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3.4.2. Turntable motor control

The turntable motor speed is controlled by a fully integra-
ted digital servo. Address information from the internal +
8 frame FIFO and disc speed information are used to
calculate the motor control output signals.

Several output modes are supported:

1. Puise Density Modulation, 2-line(true complement
output), 1MHz sample frequency.

2. PWM output, 2-line, 22.05 kHz modulation frequency.
3. PWM output, 4-line, 22.05 kHz modulation frequency.
4. CDV motor mode.

The modes are selected via the motor output configurati-
on register.

in this application, the single-ended PDM mode is used.
in this mode, the motor output pin MOTO1 contains an
accelerating as well as a braking action.

50% duty cycle corresponds with the motor not actuated,
higher duty cycles mean acceleration, lower mean bra-
king.

Operation modes

The motor servo has the following operation modes
controlled by the motor mode register.

Start mode 1 Disc is accelerated by applying a positi-
ve voltage to the spindle motor. No
decisions are involved and the PLL is
reset. No disc speed information is
available for the microprocessor.

The disc is accelerated as in Start
mode 1, however th PLL will monitor
the disc speed. When the disc reaches
75% of its nominal speed, the controller
will switch to Jump mode.

Start mode 2

Jump mode Motor servo enabled but FIFO kept rest
at 50%. The audio is -muted but it-is

possible to read the subcode.

Similar to Jump mode but motor -inte-
grator is kept at zero. Used for long
jumps.

Jump mode 1

PCS 60 960
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Play mode

Stop mode 1

Stop mode 2

Off mode

FIFO released after resetting to 50%.
Audio mute released. :

Disc is braked by applying a negative
voltage to the motor. No decisions are
involved.

The disc is braked as in Stop mode 1,
but the PLL will monitor the disc speed.
As soon as the disc reaches 12% of its
nominal speed, the MOTSTOP status
signal will go HIGH and switch servo
to Off mode.

Motor is not steered.



3.4.3. Audio functions

De-emphasis and phase linearity

When de-emphasis is detected in the Q-channel subco-
de, the digital filter automatically includes a de-emphasis
filter section.

Digital oversampling filter

The SAA7345 containg a 2-4 times oversampling IIR
filter. This means that the impulse response of this filter
is infinite.

Concealment

A 1-sample linear interpolator becomes active if a single
sample is flagged as erroneous but cannot be corrected.
The erroneous sample is replaced by a level midway
between the preceding and following samples. . Left and
right channels have independent interpolators.

Hold

\ A
yoox

interpolation

OK Error OK Error

3-5

Error

When de-emphasis is not required, a phase compensati-
on filter section controls the phase linearity of the digital
oversampling filter to = = 1° within the band 0 to 16 kHz.

The advantage of using an IIR filter is that it is easy and
cheap to implement on a chip. The main disadvantage is
that is inherently not phase linear.

If more than one consecutive uncorrectable sample is
found, the last good sample is held.

A 1-sample linear interpolation is then performed before
the next good sample.

Interpolation

[ A

Error 0K 0K

Concealment mechanism

Mute, Attenuation and Fade

A digital level controller is present on the SAA7345 which
performs the functions of soft mute, attenuation and fade.
All these functions are software programmable.
Soft mute is activated by sending the Mute command to
the fade control register, attenuation(-12dB) is activated
by sending the Attenuate command. Attenuation and
mute are cancelled by sending the full scale command.
The audio output is determined by the value of the inter-
nal fade counter.
Level = counter x maximum level

128

The counter is preset to 128 by the Full scale command
if no -oversampling is required.

The counter is preset to 120(-0.5dB scaling) by the Full
scale command if either 2 or 4 fs oversampling is pro-
grammed in the DAC output register.

The counter is preset to 32 by the Attenuate command.
The counter is preset to 0 by the Mute command.

To control the fade counter in a continuous way, the
step-up and step-down commands are available. They
will increment or decrement the counter by 1 for each
register write operation.
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Serial data interface

SAA7345 can be used in the CD-ROM mode, in fs (= no Also the DAC output format can be programmed
oversampling), in 2 fs or in 4fs (= 4 times oversampled) (Japanese 16 or 18 bit or Philips 16 bit).
mode by programming the corresponding register. There are 10 possible DAC output formats :
MODE SAMPLE BITS SCLK Fig. DAC type INTER-
FREQ. Mhz POLATIONS

1 Fs 16 2.1 A CD-ROM NO

2 Fs 16 2.1 A Philips 16 bits Yes

3 Fs 16 21 B Japanese 16 bits Yes

4 Fs 18 2.1 B Japanese 18 bits Yes

5 4Fs 16 8.5 B Japanese 16 bits Yes

6 4Fs 18 . 8.5 B ~ Japanese 18 bits Yes

7 4Fs 16 8.5 A | Philips 16 bits Yes

8 2Fs 16 4.2 B " Japanese 16 bits Yes--

9 2Fs 18 4.2 B Japanese 18 bits Yes

10 2Fs 16 4.2 A Philips 16 bits Yes
Mode 3 is used in CD750 with NPC filter SM5840A and Modeé 5 is used in CD710/720 with CC-DAC TDA1545.
BSDAC SAA7350. For description of NPC filter and BS
DAC we refer to Circuit Description CD93 part Il o Mode 6 is used in CD740 and CD911/921 with BCC-DAC
orderno. 4822 725 24042 TDA1549.

SCLK MUy e o e L L L n

DATA 1 BT 1T T T T T T T T T T T 791 BT T 1T 7 T 1T 173
" LEFT CHANNEL DATA(WCLK NORMAL POLARITY)

WCLK ) g

MISC _TEEVAID WM TWSE VALID - T TSEVALID I WSEVALD

CD-ROM

MODE ONLY

Fig. A Philips 12S data format(16-bit word length shown)

DATA I T1381 17 T T 1 T 1T 1T 1T 1T 1771 1 1 I“IDI 17 1 1 1 11
LEFT CHANNEL DATA

WCLK T '

MIsC —1 » = : : -

Fig. B Jépanese data format(18-bit word length shown)

HAS1153
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Peak detector output

in place of the CRC-bits(Cyclic Redundancy

Check) 81 to 96, the peak detector information is added
o the Q-channel data. The peak information corresponds
to the highest audio level and is measured on positive
peaks.

Digital output interface

The biphase-mark digital output signal at pin DOBM is
according to the format defined by the IEC958 specificati-
on. The digital audio output consists of 32-bit words
transmitted in biphase-mark code( two transitions for
logic 1 and one transition for a logic 0). Left and right
audio samples are transmitted alternately.

Kili circuit

The kill circuit detects digital silence by testing for-an all-
zero or all-ones data word in the left or right channel
before the digital filter. The KILL pin 27 is active-LOW
when digital selence has been detected in the LEFT
channel for 200 ms, and V3 pin 26 is active-LOW when
digital silence has been detected in the RIGHT channel
for 200 ms. o o

When MUTE is active then the KILL outputs are forced
LOW.

3-7
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4, Stereo continuous calibration DAC TDA1545

4.1. General description

The TDA1545 is the first device of a new generation of
digital-to-analog converters which embodies the innovati-
ve technique of continuous calibration. The largest bit-
currents are repeatedly generated by one single current
reference source.

4.2, Block diagram

4-1

This duplication is based upon an internal charge storage
principle having an accuracy insentive to ageing, tempe-
rature and process variations.

HAS1154

TDA1545
5
VDD
INPUT/OUTPUT REGISTER
. LEFT
oL |8
LEFT BIT SWITCHE -
3 | pATA SWITCHES 1BL ]
T 1 1
32 (S-BIT) CALIBRATED
CONTROL 11-BIT PASSIVE - CURRENT SOURCES
DIVIDER 1 CALIBRATED
2 |ws AND SPARE SOURCE REFERENCE | |7
1 CALIBRATED SOURCE
TIMING 11-BIT PASSIVE |_, SPARE SOURCE
DIVIDER 32 (S-BIT) CALIBRATED
118CK ' —1  CURRENT SOURCES RREF 11k
v i i
RIGHT BIT SWITCHES IBR ioR,_} 8
INPUT/OUTPUT REGISTER
RIGHT
Vss
al
4.3. Pin description
PIN SYMBOL. | DESCRIPTION
1 BCK bit clock input
2 WS word select input
3 DATA data input
4 GND ground
5 VDD positive supply voitage
6 iOL left channel output
7 IREF reference current input
8 IOR right channel output
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5.4. Functional description
General

The TDA1549 CMOS DJ/A bitstream continuous calibrati-
on converter incorporates internal digital filtering which
increases the oversampling rate of 4fs input data to 96fs,
and removes the spectral data components around 4fs,
8fs and 12fs.

Input

The circuit accepts four times oversampled data in 18-bit
2's complement standard Japanese format with MSB
first. Left and right data-channel words are time multi-
plexed.

5-3

A second-order noise shaper operating at 96fs outputs a
five-bit data bitstream to the D/A converters. The filtering
required for waveform smoothing: and -out-of-band noise
reduction is achieved by simple first-order analog post-
filtering.

The bit clock(BCK) operates at 192fs i.e. 48 times the
word select(WS) frequency of 4fs.

LEFT CHANNEL DATA

RIGHT CHANNEL DATA

fig 5.1 : Input format
Oversampling filter

The oversampling filter consists of:

HAS1159

- A seventh order halfband low pass FIR filter which increases the oversampling rate from 4 times to 8 times. This
removes the spectral components around 4fs and 12fs.
- A linear interpolation section which increases the oversampling rate to 16 times. This removes the spectral

components around 8fs.

- A sample and hold section which provides another 6 times oversampling to 96 times. The zero-order hold
characteristic of this sample and hold section plus the first order analog filtering remove the spectral components

around 16fs.

The passband ripple is within 0.1dB. The stopband attenuation is >50dB around multiples of the sampling frequency.

[ ]

/]

r Y R -y ¥
12fs 16fs

Al g Y Y Y ¥
0 4fs 8is i2fs 16fs
4fs to 8fs oversampling filter characteristic
\r YT Y Y Y g Y ¥ Y~ VT Y Y A j \’“V
0 4fs 8fs 12fs 16fs
8fs to 16fs oversampling filter characteristic(interpolation filter)
\r Y Y Y YT v Y a g Y Y vV
0 4fs 8fs 12fs 16fs

16fs to 96fs sample-and-hold plus first-ordér postfiltering characteristic

Fig 5.2 : Filter and noise shaper characteristics

HAS1160

PCS 60 967



Noise shaper

The 2nd-order digital noise shaper converts the 18bit
data at 96fs into a 5-bit bitstream, while shifting in-band
guantisation noise to frequencies well above the audio
band. For low sinal levels the noise shaper output is a
one-bitstream. This noise shaping technique used in
combination with a special data code and bitstream
converter enables extremely high signai-to-noise ratios to
be achieved.

Data encoder

The data encoder converts the five-bit 2's complement
output data from the noise shaper to a 32-bit thermome-
ter code.

In traditional unidirectional current converters, half the
full-scale current flows to the output during small signal
reproduction. The thermal noise and substrate crosstalk
components, present in this current, severely restrict the
dynamic range which can be attained. In this BCC-DAC
true low-noise performance is achieved using a special
data code and bidirectional current sources. The special
data code guarantees that only smail values of current
flow to the ouiput during small-signal passages while
larger positive or negative signals are generated using
the bidirectional sources. Furthermore, for every change
in the 18 bit input sample only one current source or
current sink is switched on. This intrinsically monotonic
thermometer code ensures the high differential linearity,
zero crossover distortion and superior signal-to-noise
ratio associated with bitstream conversion.

Continuous Calibration D/A converter.

The DAC currents(16 sources and 16 sinks). of each
channel are repeatedly generated from one single refe-
rence current. See description of CC-DAC TDA1545.

Operational amplifiers

High precision, low-noise amplifiers together with the
internal conversion resistors RCONV1 and RCONV2
convert the converter output current to a voltage capable
of driving a line output. This voltage is available at VOL
and VOR(1.5Vrms typical). Connecting external capaci-
tors CEXT1 and CEXT2 between resp. IOL and VOL,
IOR and VOR provides the required first order postfilte-
ring for the left and right channels. The RC combinations
determine the first-order fall-off frequencies.

Internal reference circuitry
Internal reference circuitry ensures that the output volta-
ge signal is proportional to the supply voltage, thereby

maintaining maximum dynamic range for supply voltages
from 3.4 to 5.5V.

PCS 60 968
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Service Information

Betrif:  cp-spieler cD710/CD720
Service~Hinweise

Verteiler:
INTERN und EXTERN

1. Fokusfehler
Durch das Zusammenwirken von Eigenschaften des Laufwerkes CDM12.1
und des Servo-IC TDA1301 kann es bei einem ganz besonderen
Plattenfehler ("white dropout" mit einer Dauer von ca. 100us)
zum Aussetzen der Fokussierung kommen, obwohl CD's mit diesem
Fehler noch dem Standard entsprechen.
Zur Verbesserung der Fokusfunktion in solchen Fadllen wird den
beiden Photodioden D2 und D3 ein Kleiner Offset-Strom zugefihrt.
Dazu sind am Servo-IC TDA1301 je ein Widerstand 3M9 von
Pin 4 (VRH) nach Pin 5 und nach Pin 6 zugefligt worden.

Widerstand 3M9 4822 050 23905

2. Resetfunktion
Zur Verbesserung der Resetfunktion bei hdéheren Umgebungs-
temperaturen ist ab Woche 9425 der Resetpegel von 4V auf
4.5V erhoht worden durch Andern des Widerstandes 3500 (Service
“Manual S.27; Decoderschaltbild). "

3500 (560E)  geandert in 150E .. . 4822 11652211

3. Decoder-IC
In Geraten aus Fertigung ab Woche 9420 ist das Decoder-IC 7100
(SAA7345GP/M2A) ersetzt worden durch SAA7345GP/M5.
Die beiden Ausfihrungen sind nicht kompatibel!

Mit der Einfihrung der .../M5-Version ist die Oszillator-Beschal-
tung des Decoder-IC geandert worden:
-. R3117 (330E) ersetzt durch Drahtbricke
- C2112 hinzugefigt von Pin 13/7100 nach Masse
C2112 22pF ‘ 4822 122 33191
- Resonator 1101 ersetzt durch eine andere Ausfuhrung mit
abweichender interner Kapazitat
1101 16.93MHzZ 4822 242 81865

Bei Ersatz des Decoder-IC 7100 ist auf die verwendete Ausfuhrung
zu achten; beide Versionen sind verfugbar:

7100 SAA7345GP/M2A 4822 209 33166

7100 SAA7345GP/M5 4822 209 33339

4812 829 52139

Service
Service

-
Sel'Vlce Nachdruck nicht gestattet! Anderungen vorbehaiten.

Philips GmbH - Geschéftsbereich Service - Hamburg



Soll eine IC~Version durch die andere ersetzt werden, dann muB

die Oszillator-Beschaltung angepaBt werden (s. Abb.).

3 | crie A ' Q-CHANNEL I
REGISTER
cut A1
MOTOR VERSATILE PINS EBU
CONTROL[ "]  INTERFACE INTERFACE OSCILLATOR TIMING | ciys 17
5| 8 4 4 4 4 & < T 5
gl 8| SAA734L5GP/M2A ; z 5 7 8
R (£ =3
2| 23 3] alogl2slzs 2 13 14 1%}5
% 3146 % 3116 3117
KILLR
0T Jess
L 16.93MHz
I 2142 2n3|
I 47pF 47pF I
/9\ fr——1
33 | CFLG —— Q-CHANNEL L 1 [
FLAGS 1 1 REGISTER
4 cut |1
MotoR L o] VERSATILE PINS . EBUY- R S— BRI e
CONTROLI ]  INTERFACE INTERFACE OSCILLATOR TIMING | crys {1
T = Y S S S E
Bl ; - g
= = SAA73LSGP/M5 3 E & ‘2 §
2| 2 3] 4logl2sl2s 2 13 14 1ﬂf5
l% 3146 3116
’ 3114 ,
ILLR 13113
= 0T {een
16.93MHz
Izuz 2118 | 2112 il ?24
A




4. Netzteil
Von Beginn der Fertigung an ist als Diode 6540 (Service Manual,
S$.25) nicht der Typ 1N4002 sondern 1N4004 verwendet worden.

6540 1IN4004 4822 130 83362

5. HF-Verstarker
Von Beginn der Fertigung an ist der Wert des Kondensators 2050
(Service Manual, S$.26) nicht 330pF sondern 220pF.

2050 220pF _ 4822 122 10466
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DAC CIRCUIT DIAGRAM CD710/CD720
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DAC CIRCUIT DIAGRAM CD740/CD911/CD921
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3-1
3. CD6 Decoder SAA7345
3.1. General description
The SAA7345 incorporates the CD signal processing The device is equipped with on-board SRAM and inclu-
functions of decoding and digital filterering. des additional features to reduce the processing required
in the analog domain.
Features
-Integrated data slicer and clock regenerator -Digital audio interface IEC958
-Digital Phase-Locked Loop(PLL) -2 to 4 times oversampling integrated digital filter
-Demodulator and EFM decoding -Audio data peak level detection
-Subcoding microprocessor serial interface -Versatile audio data serial interface
-Integrated programmable motor speed control -Kill interface for DAC deactivation during digital
-Error correction and concealment funtions silence.
-Embedded SRAM for de-interleave and FIFO -Double speed mode
-FIFO overflow concealment for rotational shock -CD-ROM mode
resistance
3.2. Block diagram
SAA7345
7, 8, 9,10 6 5; 28 32, 30y 31, 29 34‘35|35|37|38|39|40[41|42|
[T w — o~ w m wd
"voos of | £ & Zl &l 5 g & °| 3 N
@ T | = ’
MICROPROCESSOR s KL [ 127
PLL FRONT-END TEST INTERFACE
12 Jvssa ‘ [
EFM AUDIO .
DIGITALPLL ™™ pEMODULATOR ™| PROCESSOR 7 wse |18
PEAK
RAN DETECT SERIAL [PATA 19
ADDRESSER [—™| SRAM >
DATA 20
) ~e |WCLK
p— Q-CHANNEL INTERFACE
CORRECTOR >|_CRC CHECK scik_ | 21
33 | CFLG Q-CHANNEL
FLAGS REGISTER
vy ¥ . cLit f1
MOTOR VERSATILE PINS EBU
CONTROL INTERFACE INTERFACE OSCILLATOR TIMING | ¢ |17
5| 8 i = 5
] 5 § = g a al &
= = SIEEEE g SR
221 23 3l alogl 25026 2 13 14 16! 15 441 431
HAS1151
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3.3. Pin description

3-2

PIN SYMBOL DESCRIPTION

1 CL11 11.2896 MHz clock output(3-state)

2 DOBM bi-phase mark output(externally buffered; 3-state)
3 V1 versatile input pin

4 2 versatile input pin

5 TEST2 test input

6 TESTH test input

7 ISLICE current feedback from data slicer

8 HFIN comparator signal input

9 HFREF comparator common-mode input

10 IREF reference current pin(nominally Vdd/2)

11 VDDA analog supply

12 VSSA analog supply

13 CRIN crystal/resonator input

14 CROUT crystal/resonator output

15 VDD digital supply

16 VSS digital supply

17 CL16 16.9344 MHz system clock output

18 MISC general purpose DAC output(3-state)

19 DATA serial data output(3-state)

20 WCLK word clock output(3-state)

21 SCLK serial bit clock output(3-state)

22 MOTOA motor output 1; versatile(3-state)

23 MOTO2 motor output 2; versatile(3-state)

24 V5 versatile output pin

25 V4 versatile output pin

26 V3 versatile output pin

27 KILL kill output; programmable(open-drain)

28 PORE power-on reset enable input(active LOW)
29 CLA 4.2336 MHz microprocessor clock output
30 DA interface data 1/O line

31 CL interface clock input line

32 RAB interface read/write and aknowledge input
33 CFLG correction flag output(open-drain)

34-42 no internal connection

43 VSS2 digital supply

44 vDD2 digital supply

]
[
1
|-
j




4.4. Functional description

The basic operation of the continuous calibration DAC is illustrated in fig.4.1.

5

82
M1

$1

1

Cgs T Vgs

a. Calibration

Fig.4.1 : Calibration principle

During calibration of the MOS current source, transistor
M1 is connected as a diode via switch S1 to a reference
current via switch S2. The voltage Vgs on the intrinsic
gate-source capacitance Cgs of M1 is determined by the
transistor characteristics. After calibration of the drain

“current to the reference value lIref, the switch S1 is ope-

ned and S2 is switched to the other position. The gate-to-
source voltage Vgs of M1 is not changed because the
charge on Cgs is preserved.

clk
l lout,1 lout,2

out
Iref é l fref
S2

Ea—t

+

Cgs —[- Vgs

b. Operation

HAS1156

Therefore the drain current of M1 will still be equal to Iref
and this exact duplicate of Iref is now available at the
lout terminal. At the same time one source is switched to
operation mode, another source is switched to calibration
mode. The 32 current sources and the spare current
source are continuously calibrated. (see fig.4.2.) The
spare currrent is included to allow for continuous conver-
ter operation.

lout,N
T T T @ l Iref
/ /
N+1-BIT 7/
SHIFT SWITCHING NETWORK
7
REGISTER ,
P // L
| T Il , T T

Fig.4.2 : Continuous Calibration

Source 1 supplies current lout,1 ; Source 2 supplies
lout,2 etc...The spare source is calibrated with Iref.

In the next step source 1 is connected to Iref for calibrati-
on and the spare source is connected to lout,1.

N spare

HAS1156

After calibration, source 1 is activated again, the spare
source is connected to lout,2 to allow calibration of sour-
ce 2.... After calibration of the last source N, the spare
source is calibrated again.

The converter operation is during the continuous calibrati-
on not interrupted.

43

— lout

‘ 11 Bit (LSB) ———|

2048i 1024i 512i 256i 128i 4i 2 i

Control Bit-Switches
+
Timing f—————— 5Bit (MsB)
[_ 2048 2048
@ Iref
Ispare " 12 13

Fig.4.3 : Current sources in CC-DAC

31 sources supply the reference currents(l1-131) for the 5
most significant bits(MSB). The output of 132 is connec-
ted to an 11-bit binary current divider consisting of 2048
transistors. A symmetrical offset decoding principle is
incorporated and arranges the bit switching in such a
way that the zero-crossing is performed only by the LSB
currents.

Maximum lout delivered by the DAC : (31 x 2048i) +
1024i + 512i + 256i + 128i + .... + 4i + 2i + | = 65535i
The accuracy of the high coarse current combined with
the symmetrical offset decoding method precludes zero-
crossing distortion and ensures high quality audio repro-
duction.

5

CC-
current
sources

130 | 131 132

HAS1157

The TDA1545A accepts input serial data formats of 16-bit
word length. Left and right data words are time multi-
plexed. The most significant bit(bit 1) must always be the
first. See also DAC output formats of decoder SAA7345.
With a LOW level on the word select input(WS) data is
placed in the right input register and with a HIGH level on
the WS input data is placed in the left input register. The
data in the input registers are simultaneously latched in
the output registers which control the bit switches. An
internal bias current (IBL and IBR) is added to the full
scale output current in order to achieve the maximum
dynamic range at the outputs of the external opamps.

PCS 60 965



5. BCC-DAC TDA1549
5.1. General description

The TDA1549 combines the features of bitstream and
continuous calibration D/A conversion.

A system of digital filtering, high oversampling, second-
order noise shaping and continuous calibration D/A con-
version ensures that only simpie first-order anaiog filte-
ring is required.

The circuit accepts 18-bit four times oversampled input
data in standard Japanese format. Internal FIR filters
remove the main spectral components and increase the
sampling rate to 96 times. A second-order noise shaper
converts this oversampled data to a five bit data stream.
For low signal levels the converter operates in the one-
bitstream mode with attendant high differential linearity.

5.2. Block diagram

Higher level signals are reproduced using the dynamic
continuous calibration technique, guaranteeing = high
linearity independent of process variation , temperature
effects and product ageing.

High-precision, low-noise ampiifiers convert the D/A
current to an output voltage capable of driving a line
output. Externally connected capacitors perform the
required first-order filtering so that no further post-filtering
is required.

Internal reference circuitry ensures that the ouput voltage
is proportional to supply voltage, thereby making optimal
use of supply over a wide range(3.4V to 5.5V).

FIR FILTER
16] DATA
y [ws POMROLI™] | 7TH ORDER HALFBAND FILTER
2 |BCK | TIMING
B LINEAR iNTERPOLATOR
| | 16FS
6X OVERSAMPLING| [ 6X OVERSAMPLING
s |esT (SAMPLE & HOLD) | | (SAMPLE & HOLD)
R | | 96FS VddD
2ND ORDER 2ND ORDER v s
NOISE SHAPER | |NOISE SHAPER
l 1 VssD| 14
DATA DATA 1
ENCODER ENCODER
NC | 13
16 (4Bl 16 (4-BI
R ] e
5 | FILTCL FILTCR | 6
RCONV SOURCES SOURCES RCONV2
CEXT1 5 | | 5 _|CEXT2
T A LEFTOUTPUT |_{| | L.IRIGHT OUTPUT N T
4 JvoL SWITCHES SWITCHES VOR) 7
16‘4—BI 16 (4-BI
CALIBRATED CALIBRATED
CURRENT —1 = CURRENT
SINKS SINKS
8 | Vref
L REFERENCE
% % SOURCE % é
> > > >
> 2 =¥
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5.3. Pin description

PIN | NAME DESCRIPTION
1 WS word select input
2 BCK bit clock input
3 TEST test input
4 VOL left channel output
5 FILTCL Capacitor for left channel first order filter function
6 FILTCR | Capacitor for right channel first order filter funtion
7 VOR right channel output
8 VREF internal reference voltage for output channels
9 VssO ground(Operation Amplifiers)
10 VddO supply voltage(Operational Amplifiers)
11 VddA supply voltage(analog)
12 VssA ground(analog)
13 not connected
14 VssD ground(digital)
15 VddD supply voltage(digital)
16 DATA data input
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6.Signal_to_noise ratio

TECHNICAL SPECIFICATIONS

General

1.Mains voltage /00B
/058
/01B

2.Mains frequency

3.Mains voltage selection only /01B

4.Power consumption mains  standby
operated

Remote Control(only CD720)

Internal: RC5
Line output

1.Number of channels

2.0utput voltage

3.0utput resistance

4.Dynamic range (-60 dB)
5.Unbalance left-right

6.Channel separation

7.Signal to noise ratio

8.Total harmonic distortion + noise
9.Frequency response

10.Phase non-linearity
11.Automatic switched deermphasis with time constant 15/50 ps
12.0ut-band attenuation

Variable headphone(only CD720) (low end)

1.Output voltage
2.Unbalance left-right
3.0utput resistance
4.Load impedance range
5.0utput power

Audio specs in case of 600 Q load at 4 Vrms voltage output

1

230V (+6 -10%)
240V (+10%)
10V-127V/220V-240V

: 50-60 Hz

: Voltage selector 2 positions
T < 3W
D < 1OW

: 2 . .\_) .
:2Vrms = 3dB

1 kQ

: min. 84 dB from 20 Hz to 20 kHz

: max. 1 dB

: ‘min. 82 dB from 20 Hz to 20 kHz l
: min. 83 dB from 20 Hz to 20 kHz !
: min. 70 dB from 20 Hz to 20 kHz

: max. = 0.5 dB from 20 Hz to 20 kHz

: max 7.0° from 20 Hz to' 16 kHz

: min. 35 dB (above 40 kHz)

: max. 5 Vrms + 3dB

' max. = 1.2dB

1120 Q

1 30 Q1o 600 Q

: 0 to 30 mW into-30 Q load
. 0 to 50 mW into 150 Q load
0 to 30 mW into 600 Q load

: min. 80 dB

7.Dynamic range
8.T6tal harmonic distortion
9.Channel separation

Dimensions and weight
1.Apparatus tray closed
2.Apparatus tray open
3.Weight

Optical read-out system
1.Laser type

2.Wavelength
3.Light output (c.w.)

PCS 60 665

T mi
tm
m
m

n. 70 dB (20 Hz -20kHz) ~
. 60 dB (20 Hz - 20 kHz)

n. 70 dB (1 kHz)

in. 65 dB (31.5 Hz - 16 kHz)

5 =5

+ WxDxH 435 x 260 x 74/90 mm
. WxDxH 435 x 405 x 74/90 mm
: 3kg

: Semiconductor AlGaAs
: 780 nm = 20 nm
: max. 0.5 mW
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MAINS VOLTAGE

5500 A 4822 146 31337
5500 A 4822 146 31339
5500 A 4822 146 31338

MAINS TRANSFO /00B
MAINS TRANSFO /05B
MAINS TRANSFO /01B

DIODES

6360 4822 130 30621 1N4148
6361 4822 130 30621 1N4148
6400 4822 130 30613 BAWG2
6401 4822 130 30613 BAWS62
6402 4822 130 30613 BAWS62
6500 4822 130 31981 BZX79-C3V9
6535 5322 130 30684  1N4002GP
6536 5322 130 30684  1N4002GP
6537 5322 130 30684  1N4002GP
6538 5322 130 30684  1N4002GP
6540 5322 130 30684  1N4002GP
6541 4822 130 34278 BZX79-C6V8
6542 4822 130 30621 1N4148
6543 5322 130 30684  1N4002GP
6544 4822 130 30621 1N4148
6560 5322 130 30684  1N4002GP
6561 5322 130 30684  1N4002GP
6562 4822 130 31981  BZX79-C3V9

TRANSISTORS & IC’S
7000 4822 209 31064  TDA1301T/N1
7040 4822 130 40902 BF240
7041 4822 130 40937 BC548B
7042 4822 130 44197 BC558B
7043 4822 130 40937 BC548B
7044 4822 130 40937 B(C548B
7060 4822 209 72587 TCA0372
7061 4822 209 72587  TCAO0372
7100 4822 209 33166  SAA7345GP/M2A
7280 4822209 33164  TDA1545AT/N2
7300 4822 209 83274  NJM4560D
7360 4822 130 44121  BC338
7361 4822 130 44121  BC338
7362 4822 130 44121  B(C338
7363 4822 130 44121  BC338
7364 4822 130 44197 BCb558B
7365 4822 130 44197 BC558B
7370 4822 209 82362  NJM4556D
7400 4822 209 30249 TMP47C212AN
7500 4822 130 44197 BC558B
7535 4822 209 80891  MC7805CT
7540 5322 209 62115  MC79L15AC
7541 4822 130 40937 BC548B
7542 4822 130 44121 B(C338
7543 4822 130 44197 BC558B
7600 4822-209 72587 TCA0372
7650 4822 130 44197 = BC558B
7700 4822 209 33249 MC68HC11ER20/P159-07

PCS 60 698





