-

The Harman Kardon
MOdeI HD500 ‘Manual 96A

COMPACT DISC PLAYER

y

Technical Manua

SPECIFICATIONS »
SYSIEM ottt ettt Compact Disc Digital Audio
Signal Detection ......ccoccovviviiviiiiiecr e . 3-Beam Semiconductor Laser

Error Correction ... ... CIRC System
SAMPING FIEAUENCY ...ovviiiiiiii ittt ettt 44.1kHz

QUENTIZATION ..ottt eh ettt et e ereeeeeeeee e eteeere st e e et 16BitLinear
ChaNNEIS ...t e s 2Channel Stereo 3
Frequency Response ... , 4—20,000Hz +0.5dB =
Total HAarmoniC DISTOrION .......cc..iiiiiiii e e 0.01% {1kHz} :
DYNAMICRANGE ..ottt ettt ettt 94dB
SIgNAl-to-NOISE RALIO .........coviiiiiiiiitiit ettt ettt 100dB
ChanNEISEPAIATION .....c..eoveiie ittt 83dB (1kHz)
WOW BLFIUTIEE ..ottt s immeasurable
Line Output Level/Load Impedance ................cccooooieioiiiciece e, Variable, Max. 2.4V/10k Ohms
Headphone OutputLevel/Load IMPEAANCE .........veveieeeereeeeeeeeeeee e eeee e 25mW/32 Ohms
Power Requirements
"USA & Canada models........oocveeiveiiiieaenn e —— e aeaa e AC 120V, 60Hz
GeNeral MOGEI . cvvi ettt et AC 100/120/220/240V, 50/60Hz
POWET CONSUMPLION ....iiiiiiiiiii ittt ettt et et e e et et e et e et e e 20W

Dimensions (W xH x D) 17-1/2"x4-1/16" x13-3/16"
{443 x 103 x 335 mm)
WEBIGNT L. et er et etr e 12.8Ibs (5.8kg)
Accessories Stereo Connecting Cords
Remote Control

AA Battery (x 2)

All specifications and features subject to change without notice.
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SAFETY PRECAUTIONS

Beforé returning an instrument to the customer, always
make a safety check of the entire instrument, including,
but not limited to, the following items:

a. Be sure that no built-in protective devices are defec-
tive and/or have been defeated during servicing.

(1) Protective shields are provided to protect both

the technician and the customer. Correctly re-
place all missing protective shields, including any
removed for servicing convenience.
When reinstalling the chassis and/or other as-
sembly in the cabinet, be sure to put back in
place all protective devices, including, but not
limited to, nonmetallic control knobs, insulating
fishpapers, adjustment and compartment covers/
shields, and isolation resistor/capacitor networks.
Do not operate this instrument or permit it to
be operated without all protective devices cor-
rectly installed and functioning.

(2)

b. Be sure that there are no cabinet openings through

which an adult or child might be able to insert their -

fingers and contact a hazardous voltage. Such open-
ings include, both are not limited to, excessively wide
cabinet ventilation . slots, and an improperly fitted
and/or incorrectly secured'cabinet back cover.

¢. Leakage Current Hot Check — With the instrument
completely reassembled, plug the AC line cord
directly into a 120V AC outlet, {Do not use an
isolation transformer during this test.) Use a leakage
current tester or a metering system that complies
with American National Standards Institute (ANSI)
C101.1 “Leakage Current for Appliances” and Under-
writers Laboratories (UL) 1270, (34.6}). With the
instrument AC switch first in the ON position and
then in the OFF position, measure from a known
earth ground (metal waterpipe, conduit, etc.) to all
exposed metal parts of the instrument (antennas,
handle bracket, metal cabinet, screwheads, metallic
overlays, control shafts, etc.), especially any exposed
metal parts that offer an electrical return path to the
chassis. Any current measured must not exceed 0.5
milliamp. Reverse the instrument power cord plug in
the outlet and repeat test. ANY MEASUREMENTS
NOT WITHIN THE LIMITS SPECIFIED HEREIN
INDICATE A POTENTIAL SHOCK HAZARD THAT
MUST BE ELIMINATED BEFORE RETURNING
THE INSTRUMENT TO THE CUSTOMER.

AC Leakage Test

1S {READING SHOULD
LEAKAGE | NOT BE ABOVE
DIVICE CURRENT] 0.5mA)
UNDER TESTER
TEST o
TEST ALL
EXPOSED METAL
SURF ACES
2-WIRE CORD
ALSO TEST WITH
PLUG REVERSED
EARTH
(USING AC ADAPTER GROUND

PLAG AS REQUIRED)} =

2.

d. Insulation Resistance Test

{1} Unplug the power supply cord and connect a
jumper wire between the two prongs of the plug.
Turn on the power switch of the instrument.
Measure the resistance with an ohmmeter be-
tween the jumpered AC plug and each exposed
metallic cabinet part on the instrument, such as
screwheads, antenna, control shafts, handle
brackets, etc. The reading should be as shown
below: If it is not within the limits specified,
there is the possibility of a shock hazard, and the
instrument must be repaired and rechecked
before it is returned to the customer,

(2)
(3)

e. Insulation Resistance Test Cold Check

{1) Unplug the power supply cord and connect a
jumper wire between the two prongs of the plug.
Turn on the power switch of the instrument.
Measure the resistance with an ohmmeter be-
tween the jumpered AC plug and each exposed
metallic cabinet part on the instrument, such as
screwheads, antenna, control shafts, handle
brackets, etc. When the exposed metallic part has
a return path to the chassis, the reading should
be between 1 and 5.2 ‘Megohm. When there is
no return path to the chassis, the reading must be
“infinite”. If it is not within the limits specified,
there is the possibility of a shock hazard, and the
instrument must be repaired and rechecked
before it is returned to the customer.

(2)
(3)

ANTENNA
TErMiNALG [

E XPOSED—t
METAL
PART

(om

OM {
UOHM METER

PRODUCT SAFETY NOTICE

Some electrical and mechanical parts have special safe-
ty related characteristics which are often not -evident
from visual inspection, nor can the protection they give
necessarily be obtained by replacing them with com-
ponents rated for higher voltage, wattage, etc. Parts
that have special safety characteristics are identified by
shading, by {A) on schematics and parts listed. Use of
a substitute replacement that does not have the same
safety characteristics as the recommended replace-
ment part might create shock, fire, and/or other ha-
zards. Products Safety is under review continuously
and new instructions are issued whenever appropriate.

. SERVICING PRECAUTIONS

CAUTION: Before servicing instruments covered by this
service manual and its supplements, read and follow the
SAFETY PRECAUTIONS on this page. NOTE: If un-
foreseen circumstances created conflict between the
following servicing precautions and any of the safety
precautions, always follow the safety precautions.
Remember: Safety First.



General Servicing Precautions (2) The Components used in the unit has a specified con-
flammability and dielectric strength. When replacing
any components, use components which has the
same ratings. Components marked (A) in the circuit
diagram are important for safety or for the character-

istics of the unit. Always replace with the appointed

a. Always unplug the instrument AC power cord from

the AC power source before:
(1) Removing or reinstalling any component, circuit
board, module, or any other instrument assembly.

C

(2)

Disconnecting or reconnecting any instrument
electtical plug or other electrical connection.

components.

{3) Connecting a test substitute in parallel with an {3) An insulation tube or tape is sometimes used and
electrolytic capacitor in the instrument. some components are raised above the printed
Caution: A wrong part substitution or incorrect wiring board for safety. The internal wiring is some-
polarity installation of electrolytic capacitors times clamped to prevent contact with heating com-
may result in an explosion hazard. ponents. Instail them as they were.

’ (4) After servicing, always check that the removed

b. Do not defeat any plug/socket B+ voltage interlocks
with which instruments covered by this service manu-
al might be equipped.

c. Do not apply AC power to this instrument and/or
any of its electrical assemblies unless all solid-state
device heat sinks are correctly installed.

d. Always connect a test instrument’s ground lead to the

instrument chassis ground before connecting the test.

instrument positive lead. Always remove the test
instrument ground lead last.

NOTE: Refer to Safety Precautions on Page 3.

(1) The service precautions are indicated or printed on
the cabinet, chassis or components. When servicing,
follow the printed or indicated service precautions
and service materials.

screws, components and wiring have been installed
correctly and that the portion around the service
part have not been damaged and so on. Further
check the insulation between the blades of attach-
ment plug and accessible conductive parts.

Insulation Checking Procedure

Disconnect the attachment plug from the AC outlet
and turn the power on. Connect the insulation resistance
meter (600V) to the blades of the attachment plug.
The insulation resistance between the each blade of the
attachment plug and accessible conductive parts (Note 1)
should be more than 1M-ohm.

Note 1: Accessible Conductive Parts including Metal
panels, Input terminals, Earphone jacks, etc.

ELECTROSTATICALLY SENSITIVE (ES) DEVICES

Some semiconductor (solid state) devices can be damaged
easily by static electricity. Such components commonly
are called Electrostatically Sensitive (ES) Devices. Examples
of typical ES devices are integrated circuits and some
field-effect transistors and semiconductor ‘‘chip’” com-
ponents. The following techniques should be used to help

can generate electrical charges sufficient to damage ES
devices.

. Do not use freon-propelied chemicals, These can gene-

rate electrical charge sufficient to damage ES devices.

. Do not remove a replacement ES device from its pro-

tective package until immediately before you are ready

reduce the incidence of component damage caused by to install it. (Most replacement ES devices are packag- (

static electricity. ed with leads electrically shorted together by conduc-

1. Immediately before handling any semiconductor com- tive foam, aluminum foil or comparable conductive
ponent or semiconductor-equipped assembly, drain off material).
any electrostatic charge on your body by touching a . Immediately before removing the protective material
known earth ground. Alternatively, obtain and wear a from the leads of a replacement ES device, touch the
commercially available discharging wrist strap device, protective material to the chassis or circuit assembly
which should be removed for potential shock reasons into which the device will be instalied..
prior to applying power to the unit under test. CAUTION: Be sure no power is applied to the chassis

2. After removing an electrical assembly equipped with or circuit, and observe all other safety precautions.
‘ES devices, place the assembly on a conductive surface 8. Minimize bodily motions when handling unpackaged
such as aluminum foil, to prevent electrostatic charge replacement ES devices. (Otherwise harmless motion
buildup or exposure of the assembly. such as the brushing together of your clothes fabric

3. Use only a grounded-tip soldering iron to solder or un- or the lifting of your foot from a carpetedfloor can
solder ES devices. generate static electricity sufficient to damage an ES

4. Use only an anti-static solder removal device. Some device). p

solder removal devices not classified as '‘anti-static”




FEATURES

4 Performance Features Convenience Features
(
M 3-Beam Laser M Wireless Remote Control
B 16-Bit Linear Digital-to-Analog Converter with Di- B 15-Track Programability

gital Filter and 88.2kHz Sampling Frequency
B Auto Repeat
# 4-Pole Analog Filter for Excellent Phase Response
M Section Repeat
B Ultrawideband, Discrete Analog Amplifiers for
Low M Distortion M Bi-Directional Track Skip

B Output Level Control H Bi-Directional Audible Cueing

M Track/Time Display

IMPORTANT
Before plugging the unitin, be
sure to loosen the transporta-
. : - SCREW FOR TRANSPORTATION tion screw and the lock axle
® ® ® Tum round (adout 5-8 times) on the bottom of the unit with
j I: towards the left until it is a screw driver.
completely unfastened.
Note:
m—_— ‘,,LLOOSE” TIGHTEN ® Place a cloth under the unit
_.‘.. ® in order to prevent it from
being scratched.
] LOCK AXLE ® Turn the unit upside down.
[ Turn towards the right (180°) e The screw and lock axle can
® ® o J until it stops. not be removed.

-
LOCK @ FREE ® Be sure to tighten them by

the reverse procedure be-
fore transporting the unit.




GENERAL INSTRUCTIONS

Safety Precautions

Be sure to observe the following precautions:

B Power plug

Insert the plug firmly into the socket to avoid electric
shocks. When removing the power plug from the wall
socket, pull only on the plug head. Never pull the cord
itself. ‘

B Do not open up the cabinet

To avoid electric shocks and fire hazards, do not open
the cabinet and attempt to service or modify the unit
yourself. Under no circumstances should the cabinet
be opened.

M Avoid touching with wet hands

To avoid the danger of electric shocks, do not touch the
electric power cord with wet hands. Dry your hands
thoroughly before handling the unit.

If you should accidentally spill water on the unit, con-
tact your sales representative or the nearest authorized
Harman Kardon service station.

B Do notinsert any foreign objects into the jacks or the
ventilation openings of the unit.

B Do not cover the ventilation openings

The upper and lower ventilation openings prevent the
internal temperature from rising excessively. There-
fore, do not place any objects where they will block the
air flow from these openings.

B Do not place the HD500

¢ Directly on top of high power amplifiers and other
heat generating components.

¢ On top of carpets or blankets.

® In a place where the air flow is restricted.

¢ Inside an enclosed space while it is in operation.

Failure to observe the above can cause malfunctions
and fires.
B Unit placement

To prevent the unit from dropping, do not place the
HD500 in an unstable location, such as uneven or tilted
surfaces.

B Leaving the unit unattended

When leaving the unit unattended for a long period of
time, such as when you are vacationing, be sure to re-
move the power cord from the wall socket.




Unit Placement

B Place the unit as far away as possible from tuners
and TV sets.

This unit uses high frequency signals and therefore ac-
cidental signal leakage can cause reception interfer-
ence in tuners and TV sets. If such should be the case,
move the HD500 further away from the tuner or TV set.
If you are using an indoor antenna, this should be re-
placed with an outdoor antenna.

W Avoid the following locations since not only will they
lower the quality of the unit, but are hazardous as
well.

Locations:

¢ Subject to high temperatures (in excess of 113°F/
45°C). (Be especially careful during summer time.)

e Subject to direct sunlight.

& Excessively cold (under 32°F/0°C)

e Subject to high humidity.

o Close to heat sources.

® With excessive smoke and dust.

® Subject to vibrations.

e Tilted or uneven surfaces or other unstable posi-
tioning.

e Where strong magnetic fields are present.

Handling Compact Discs

Dirt, fingerprints, scratches and warps on a compact
disc can cause noise. Observe the following precau-
tions to keep your compact discs sounding their best.

M Handling compact discs

Do not touch the playback surface (the rainbow colored
side).
Do not attach adhesive tape, stickers, etc. to the disc
label.

B Disc storage

Avoid storing the discs in locations subject to high tem-
perature, high humidity and direct sunlight. Also do not
keep discs inside a closed vehicle as it is often subject
to extreme temperatures.

W Disc care

Before playing the disc, wipe off all dust, dirt and finger-
prints on the playing surface with a soft cloth. Do not
use benzine and record cleaners designed for analog
records. Static prevention treatments can also damage
compact discs and should therefore be avoided.

A

l

Only compact discs with the mark shown below can be
used with the HD500.

0155

DIGITAL AUDIO



Handling Precautions

B Dew formation

Window frames inside a warm room during winter will
rapidly accumulate dew on the surface. This unit fea-
tures a precision lens element. This lens element is al-
S0 subject to dew formation under the following cir-
cumstances:

® When subject to sudden changes in temperature.

¢ When the room in which the unit placed is subject to
high humidity.

¢ When moving the unit suddenly from a cold to a
warm place.

The HD500 will not be able to correctly read the pro-
grams under these circumstances, and the player will
not operate properly. In such cases, after turning the
power switch on, wait for 20 to 30 minutes before op-
erating the unit.

B Do not remove the cabinet

This unit uses an invisible laser pickup to detect the sig-
nals recorded on the compact disc. The HD500 has
been designed so that the laser rays will not radiate
outside. To avoid laser eprsure in case the safety in-
terlocks are defeated or out of action, do not remove
the cabinet.

B Be careful of the laser pickup.

Although you cannot seg it from the outside, a laser
pickup is located under the disc tray and a precision
lens is built in it. Since the laser pickup, including the
lens element, is especially sensitive to dust, keep the
disc tray closed when not in use. Also do not put your
hand inside the unit.

Unit Care

B Wipe off the cabinet with a soft, dry cloth

Do not apply alcohot, benzine, paint thinners, insecti-
cides, other chemicals and adhesive tape to the cabi-
net, as these can remove the luster of the cabinet and
can also impair the finish. Avoid chemically treated
cloth as wel.




CONNECTIONS
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Household AC
wall outlet

Amplifier or Receiver

1. Using the supplied shielded cords with RCA-type
plugs, connect the left (L) and right (R) OUTPUT
jacks on the rear panel of the unit to the left (L} and
right (R) input jacks (CD or AUX) or the TAPE play-
back jacks on the rear panel of the amplifier or re-
ceiver.

2. Plug the power cord of the HD500 into the conven-
ience AC outlet on the rear panel of the amplifierora
household AC outlet.

Notes on connection .

& Turn off the power switch and disconnect the power
cords of all components before making connections.

e Make sure that the left and right jacks of the HD500
are properly connected to the left and right jacks, re-
spectively, of the amplifier or receiver.

e To avoid incomplete connections, be sure that the
shielded cords with RCA-type plugs are fully inserted
into the corresponding jacks.

e Do not connect the output of the CD player to the
phonograph input of the amplifier.

Volume Setting

The digital recording format of compact discs enable
them to accurately reproduce all peaks contained in the
music signals without noise. Therefore, if attempting to
adjust the volume setting as you would for analog re-
cord players and cassette tape recorders, by listening
to the noise level, the sudden unexpected surge in-the
amplifier power may harm your speakers. Avoid ex-
cessively high volume setting.



~.CONTROLS AND FUNCTIONS
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@ POWER SWITCH

Press this switch to turn the power of the main unit on
and off. Pressing it once will turn the power on, and
pressing it once again will turn the power off,

@ DISC TRAY

By pressing the OPEN/CLOSE button, the tray onto
which the discs are loaded will slide out. {See page 9 for
details of loading compact discs.)

© OPEN/CLOSE BUTTON

Press this button to open or close the DISC TRAY.
Press it once to make the DISC TRAY slide out, and
again to make the DISC TRAY slide in.

O FUNCTION DISPLAY

Flashes when DISC TRAY is opened or closed. The indi-
cator will light up when the disc has been correctly
loaded and the unit is in the standby mode. It will conti-
nue to be lit during playback.

REPEAT

Lights when repeat playback has been programmed.

Lights during repetition of one section of the disc.

PLAY

Lights during playback, or blinks when in pause.

Lights during memory playback.

—10-
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@ TIME/TRACK DISPLAY

Displays elapsed playback time from the beginning of
the program being played, or displays the track and in-
dex number during playback.

@ PLAY/PAUSE BUTTON"

Press this button to start playback. Pressing this button
during playback activates the pause mode. Playback
continues when this button is pressed again. Playback
stops if this button is held down for more than two sec-
onds.

@ PROGRAM SELECTION (SKIP) BUTTONS
(<], > ) :

KJ<drPressing this button once skips playback back-
ward to the beginning of the present program.
Holding the button down skips playback back-
ward to the beginning of previous programs.

> :Pressing this button once skips playback forward
to the beginning of the next program. Holding the
button down skips playback forward to the be-
ginning of subsequent programs.

@ REVERSE BUTTON ( <1<1})

Pressing this button starts low speed reverse. Holding
the button down longer than three seconds changes
the reverse mode to high speed. Sound can be heard at
a reduced level in this mode.

© FAST-FORWARD BUTTON ( I>> )

Pressing this button starts low speed fast-forwarding.
Holding the button down longer than three seconds
changes the fast-forward mode to high speed. Sound
can be heard at a reduced level in this mode.

s




@ REPEAT BUTTON

Pressing this button enables continuous repeat play-
back of the disc. Pressing this button again disables the
repeat playback mode.

@ A—B REPEAT BUTTON
Use this button to specify the beginning and end points
for section repetition.

{® DISPLAY BUTTON

Press to change the display. When pressed, display is
switched between the elapsed playback time of a track
and the program and index number.

® MEMORY BUTTON
Used to program the memory for non-sequential play-
back of disc tracks.

® MEMORY CLEAR BUTTON
Pressing this button clears the entire contents of the
memory.

@ REMOTE CONTROL SENSOR
Receives signals from the supplied remote control unit.

(» HEADPHONES JACK
Connect the headphone plug to this jack for private lis-

tening.

@ OUTPUT LEVEL CONTROL
This control adjusts the volume level of the rear panel

OUTPUT jacks and the HEADPHONES jack. Volume in-
creases when turned to the right. :

Remote Control

07

@\ [— —
[T T~BLAY/PAUSE epear 7]
s |
[19) — ®
D —~f] [F=—= 1)
DISPLAY --MEMORY - A-B
memory clear  repeat
/ ] COMPACT DISC T
REMOTE CONTROL \
@ harman/kardon @
A ————

@ PLAY/PAUSE BUTTON
Same as @.

® PROGRAM SELECTION BUTTON (ki1<d1,>1)
Same as @.

@ REVERSE BUTTON (<1< )
Same as @.

@ FAST-FORWARD BUTTON (=>I>)
Same as @.

@ REPEAT BUTTON
Same as 0.

@ A—B REPEAT BUTTON
Same as @.

¢ DISPLAY BUTTON
Same as @.

& MEMORY BUTTON
Same as @.

@ MEMORY CLEAR BUTTON
Same as ®.

® When changing the batteries of the remote control,
insert the batteries with their polarity aligned accord-
ing to the diagram on the back of the battery case.
® 2 AA size (UM-3) batteries are recommended.



OPERATIONS

Loading Compact Discs

1. Press the POWER switch to turn on the power.
2. Press the OPEN/CLOSE button to slide out the DISC

TRAY.

3. Place the disc label facing up.

Center, the disc on the tray.

4. Press the OPEN/CLOSE button to close the DISC

TRAY.

Pressing the PLAY button even when the DISC
TRAY is open, closes the tray and begins play-

back from the first program.

CAUTION

Wait until the disc holder is completely open before
loading the compact disc. Failure to observe this
precaution can result in damage to the disc.

To prevent fingerprints from getting on the disc,
handle it only by the edges or center, as shown in
the illustration below.

—12—

Disc Tray

Disc label facing up
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Playing a Disc

1. Press the POWER switch.

Blinks for a few seconds.

DISC“

MEMORY

PLAY

A-B I
( REPEAT

2. Press the OPEN/CLOSE button.
(DISC TRAY opens)

3. Carefully inse

rt disc.

(Label side up)

4. Press the OPEN/CLOSE button.

Blinks when reading disc contents.
.

|\

DISC

’

MEMORY

PLAY

B

ot

REPEAT

MIN SEC
I
Lt

TRACK INDEX

M.NO

MIN. SEC.
I
L

TRACK  INDEX

M.NO.

Total playback time is displayed.

\\

..
N,

N
\
\,

{Approx. 3 sec.)

N, MiN, SEC.
Com o
AU Ly
TRACK INDEX

M.NO.

Final program number is displayed.

N

s,
s,

<,
Y

(Approx. 3 sec.}

MIN. SEC.

17
1C

TRACK INDEX

M.NO.

Readout is completed.

[[osc ] [[™Emory ]
A-B
PLAY
l REPEAT I
[oisc MEMORY
A-8
PLAY .
| REPEAT [
DISC MEMORY
A8 ]
PLAY .
[ repeat )

5. Press the PLAY/PAUSE button.

Playback begins.

MEMORY

PLAY

i

REPEAT

N __MIN. SEC.
<
K
TRACK  INDEX
M.NO.
MIN, SEC.
/ 1
! I
TRACK  INDEX
M.NO.

—13-—

e The DISC TRAY will also close if step 5, pressing the
PLAY/PAUSE button, is carried out instead of step 4.
In this case, the unit will directly commence playback
from the beginning of the first program.

e To Temporarily Halt Playback
Pressing the PLAY/PAUSE button causes the unit to
enter the pause mode. The PLAY indicator will blink.
Pressing the PLAY/PAUSE button again defeats the
pause mode and re-enters the play mode.

e Stopping Playback
When the PLAY/PAUSE button is pressed for more
than 2 seconds, the disc stops turning and the unit
enters the ready mode.

® Removing a disc

Pressing the OPEN/CLOSE button opens the DISC
TRAY.

Desired Program Playback

This feature allows you to move forward or backward
directly to a desired program, skipping the rest. This
function can be activated from any mode (disc set,
play, pause).

1. To skip forward, press the [>[> button until the
desired track appears in the DISPLAY.

Moves up
AN
\\ MIN. SEC.
7
PLAY [}
[ Repear_] TRACK  INDEX

M.NO.

2. To skip backward, pressthe kJ<1 button until the
desired track appears in the DISPLAY.

Moves down
N\
N
\,
DISC . MIN. SEC.
s
A-B o
PLAY l—_‘j -—I
[Crepear ] TRACK INDEX

M.NO.

® When the DISC TRAY is open, the track number is set
usingthe > or K1<]. buttons, andthe opera-
tion will be carried out when the DISC TRAY is closed
using the PLAY/PAUSE button.



Audible Search

This feature can allows you to search either forward of
backward to find a desired location. In addition, low vol-
ume audio can be heard.

1. To searph forward, press and hold the I>> button.

Move‘s forward rapidly.

,
\
s

DISC MEMORY TN _MIN. SEC.

=

PLAY lo 1L
[Crepear TRACK INDEX

M.NO

2. To search backward, press and hold the <1<d but-
ton.

Moves backward rapidly.

\

[Cosc ] [memory | AN SEC
N — -
o

A B L
PLAY L—] Lie 10
[Crepear ] TRACK INDEX
M.NO.

¢ Rapid, non-audible search, both fast-forward and
backward, can be activated from pause mode.

Programming the Memory

This feature allows you to select certain desirable pro-
grams, in any order, for playback, automatically skipp-
ing the rest. A maximum of 15 programs can be en-
tered into the memory.

1. Pressing the PLAY/PAUSE button for more than 2

seconds changes the mode to the stop mode.

2. Press the > or ki<d button until the de-
sired track is displayed.

i
A-8 I
PLAY D
REPEAT l /’TRACK INDEX
P M.NO.
.
d

/

Moves up/down indicating desired track.

3. Press the MEMORY button.

o= EOR MIN SEC
] g

PLAY L fo

| REPEAT - TRACK INDEX

L M.NO.

e

The memory number is displayed for 3 seconds.

The MEMORY indicator blinks for approx. 3 seconds
when the memory is being registered.

4. Repeat steps 2 and 3.

A maximum of 16 tracks can be entered into the
memory. ,
(Full is displayed when a 16th entry is attempted.)

5. Press the PLAY/PAUSE button to begin memory
playback.

® When clearing the memory, press the MEMORY
CLEAR button.

e [fthe >D> or KI<d button are pressed during
memory playback, only those tracks registered in the
memory will be skipped. The contents of the memo-
ry may be verified by doing this while in the pause
mode.

—-14 —
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Repeat Playback

This feature allows you to repeat all tracks on the disc,
or the programs selected in memory. To activate, press
the REPEAT button.

DISC [ memory MIN SEC
A-B
PLAY
[Crepear] TRACK INDEX
’/ M.NO

s,

’

Repeat indicator lights up.

To release repeat function, press the REPEAT button
again.

Repeat One Section of the Disc

1. During playback, press the A—B REPEAT button at
the beginning of the desired section. The A—B indi-
cator blinks, and the starting point for repeat play-
back is set.

2. Press the A—B REPEAT button again during play-
back at the end of the desired section. The A—B indi-
cator will remain lit, and the end point for repeated
playback is set. The set section will be repeated con-
tinuously.

3. To discontinue an A—B repeat, préss the REPEAT
button.

Timer Playback

When the disc is set and the power is turned on, play-
back will begin automatically. In this way, operation of
this unit together with a timer allows playback to begin
automatically from a desired time.

—15—

Operational Range of Remote Control
Unit

Use the remote control unit within the range shown in
the diagram below.

Photo sensor

30°

Remote control unit



TROUBLESHOOTING CHECKLIST

C_heck items listed below before requesting repair ser-
vice. This may prove time saving in the long run.

The unit will not play although
the disc has been loaded.

® The disc has been loaded upside
down.

® The disc is dirty.
® The disc is scraiched.
¢ The disc is excessively warped.

® Condensation has formed on the
disc or optical head.

® The disc does not conform to the
appropriate standards.

® Reinsert the disc.

® Clean the disc.
® Replace the disc with a new one.
® Replace the disc with a new one.

® Wait for 20—30 minutes before op-
erating the unit.

® Use a different disc.

Certain portions of the disc do
not play.

e The disc is dirty.
¢ The disc is scratched.

® Clean the disc.

® Skip over the scratched portion dur-
ing playback.

The sound is distorted.

® Check the amplifier and CD player
connections.

¢ Connect the amplifier and player to-
gether correctly.

Nothing happens when function
keys are pressed.

The display has characters that
are neither numbers or letters.

® Turn the power off and then back
on again.

—-16 —
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REMOVING THE CABINET

{ 1. Removal of Cover (Figure 1) 3. Removal of Front Panel
Remove screws {A), then lift and remove the cabinet as Open the disc holder and remove the ornament.
shown in Figure 1. (Figure 4)

Remove the cover, the five screws fastening the front
panel (two on top, 3 on buttom), then release the
catches located on both sides of the chassis.

Lift

Front Panel g

)

r Figure 1 Push in the direction of the
~ arrows using the index fingers.
Figure 4
2. Removal of Servo PCB Assembly
The servo PCB rises when the bottom panel (seven
screws) and the two (B) screws are removed.
(Figures 2 and 3) 4. Removal of Front PCB Assembly
Remove the PCB supports and connectors (P101, P102, Remove the front panel, connectors P401 and P402, the
P103, W202, and W203) to allow for remova! of the three screws (C), and catches (D). (Figure 5)

servo PWB assembly.
! 5. Removal of Main PCB Assembly
Remove the cover and the five (E) screws and (G) screws

holding the output jack (Figure 5).
|
i N |
PWB Supports<="T] : O ‘
=
] or|
Figure 2 E

Servo PWB Assembly

Figure 5 @

6. Removal of Mechanism Unit
Remove the cover, the four (F) screws, and the P201 — '
P204 connectors on the main PCB assembly. |

Figure 3

As Seen From Below




DISASSEMBLING THE MECHANISM UNIT

1. Removal of Optical Pickup (Be sure to read 1—4 before
replacement)
(1-1} Remove the optical pickup located on the servo
PCB assembly, as well as the P101, P102, and P103
connectors. {Refer to page 11 for procedure for
cabinet removal)
{1-2) Remove the six (H) screws fastening the clamper
the spring, and finally the clamper. (Figure 6)

.

®

O &l
@ .

° 8]

E_JUJ
Figure 6

(1-3) Pull out the table then remove the (K) screw,
allowing for removal of the optical pickup rail by rail.
(Figure 7)

Figure 7

{1-4) Caution When Replacing

The optical pickups which are held in stock at parts
centers are short-circuited and soldered.

(1) Connect the connectors (P101, P102, P103) to the

servo PCB assembly.

(2) Check that the there is no leak in the soldering iron

before removing the soldering. (Voltage below
10mV.)

If the leak voltage of the soldering iron is not known,
short-circuit servo PCB TP109 and TP110 then remove
the soldered portion of the optical pickup.

—19 -
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NOTE:

The {; portion of the
Optical pickups available
at your parts center is
short-circuited and
soldered.

Figure 8

2. Removal of Spindle Motor (Figure 7)

{2-1) Perform instructions (1-1) and (1-2) for removal
of the optical pickup.

(2-2) Use a 2.0mm hexagonal wrench to loosen the
special screw (I} and remove the turntable.

(2-3) Remove the two (J) screws to allow for removal of
the spindle motor.

{Use the turntable base spacer jig to set to the height of
the turntable upon assembly.)

¢




ADJUSTMENT PROCEDURE

1. Meters and Jigs

Oscilloscope (3 or more Modes, 100MHz, X—Y Input Possible}

Voltmeter Distortion Meter Frequency Counter Optical Power Meter

Test Discs .
Philips Test Sample 5 814 125-2 (Non-Scratched)

Philips Test Sample 5A 814 126-2 (Scratched)
Sony Type IIf

Turntable Base Spacer Jig
18533451

—20 -




2. Adjustment Points
2-1 VR and TP Layout for Servo PCB Adjustment

KA
B9 O ©o0o0o0
TP102 TP101
VRI103 -
Tracking Gain (GND) (Focus)
TP104 TP103
{Kick Puise) {Tracking)

G e

OiJ U Position

TP107(GND)

O q]VRIOI
TP108 Focus Offset

I"O {Tracking Error)

: TP106 VR102

L E-F Balance
TP105

R184

)

VR102
Preset Position

G

VR104
Tracking
Offset

Servo PCB

P102
Optical Pickup

RF Output
Connector

P103
Optical Pickup ]

Laser Connector

(BLK)

‘P101

Actuator
Connector

O TP109
O Ttr110

O

Optical PickupU

Figure 9

NOTE: The above VR directions are for the preset mode.
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2-2 Coil and TP Layout for Main PCB Adjustment

P201
TP201 TP203

O (Eye Pattern) O

@)
[\ TP202 | YMB3531

Main PCB

1201 O TP204(GND)

®

(GND)
TP205(VCO Frequency)
P202
4PD 7508 O TP402 (1COM Reset Terminal)
QO TPa01(+5V)
_

Figure 10

~22 _



3. Optical Pickup Laser Power Check

(1) Short-circuit TP105 and TP106 located on the servo
PWB.

{2) Remove the cabinet, place the optical power meter
against the pickup, and check that the power is
between 0.15mW and 0.4mW.

Optical Power Meter

Turntable

Figure 11

4. Adjustment of Main PWB

4-1 VCO Frequency Adjustment (Set is No signal).

(1) Connect the frequency counter to TP205 (CLK) and
TP204. (Figure 12)

(2) Remove wire connector W201, turn the power switch
on, and short-circuit TP201 and TP202.

(3) Rotate the L201 core and adjust so that the frequency
counter shows a value of 4.322MHz *+ 0.006MHz.

(4) After adjusting, turn the power off and connect the
W201 wire connector.

Frequency Counter

TP205

TP204

Figure 12
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5. Adjustment of Servo PWB

5-1 Setting of Initial Volume
Before adjusting, preset all semi-fixed resistors.
Mechanically center VR101, 102, 103, 104 . . . .

5-2 Tracking Offset Adjustment

(1) Rotate VR103 clockwise.

{2) Connect TP105 and TP106, and without inserting a
disc adjust VR104 so that the voltage of TP103 (track-
ing coil output) and TP102 (GND) is of 0 + 5mV.

{3) Disconnect TP105 and TP106, then preset VR103 to
the mechanical center.

Oscilloscope Ranges

2 a
s 50
77, ’
ae ’f{{m,,/,/&&
GND , \.{2 o) o

Z

@‘

Voltage Range (C}: 5mV
Sweep Range: TmS

5-3 Focus Offset Adjustment:
with power switch off and no disc.

(1) Check that the optical pickup connector P103 is
properly connected.
(2) Short-circuit TP109 and TP110, and remove the

short-circuited portion of the optical pickup using a
soldering iron. {Take sufficient measures against
static electricity)

(3) Connect the voltmeter to both ends of R194 (50S2).

(4) Connect TP105 and TP106 together. (Laser On)

(5) Turn the power switch on compute a current from
voltage on both ends of R184, and check that the
difference compared to the optical pickup indication
(figure 14) is within +10mA for the + side and
-10mA for the - side. Next turn the power switch off
and disconnect the voltmeter.

(6) Turn the power back on, set the Philips Test Sample 4

test disc, and observe the TP201 output waveform (eye

pattern). :

Adjust VR101 so that the eye pattern leve! becomes

high and the waveform becomes distinct {so that the

lines do are not thick). (Figure 13)

(7

~
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Focus Offset VR Adjustment

Focus Offset VR at Maximum
{Level is high but waveform is unclear)

Sty
-4+

Focus Offset VR at Minimum
(Level is low and waveform is unclear)

Figure 13 Focus Offset VR Eye Pattern Waveforms



Year (last  Quality

Day Month num&)eral Control
only No.
Lot No. -
o000+ oo O O ) & ,

For the month, X, Y, and Z are

OOO used in place of 10, 11, and 12.

KSS-121B \ lop
JAPAN Indication O O O
10s 1s Decimal
place place place

Units: mA; decimal places ommitted

Optical Pickup Current Indication

Figure 14 Location of Optical Pickup Namaplate

5-4 E-F Balance Adjustment (Supplementary Beam Range of oscilloscope ——————

VARABLE

Balance Adjustment) PULL 210 MA®
VOLTS/0IV

(1) Turn the power off and connect TP105 and TP1086.

(2) Connect the oscilloscope between TP201 (eye pattern
output) and TP202 (GND), and also between TP108
Tracking error and TP107 (GND).

(3) Turn the power switch, insert the Philips Test Sample 5
test disc and playback from the first selection.

o} o]
B\ ~ UNCAL = 210MAG e

selection.
{4) Connect the main PWB TP402 (reset pin) and TP401 AmABLE
PULL 10 MAS
{(+5V). VOLTS/DIV

(As the microprocessor is in the Reset mode, the LED
does not light)
(5) Rotate VR103 (tracking VR) clockwise.

a) Oscilloscope Ranges

b} Voltage Range (AC): CH1....1V Voltage (AC): CH1...1V -
CH2....0.2V , CH2...0.2v -
c)  {Set trigger on CH2) (The trigger is applied to channel 2) )
d) Sweep Range: 1mS Sweep range: 1mS
(6) Observe the tracking error waveforms (Figure 15) and
adjust VR102 so that the GND line is positioned at Eye Pattern Output 1mS
exactly half the waveform P-P value, —
(7) Turn the power switch off, disconnect the oscilloscope, . AT Y I v
TP401 and TP402, and set VR103 to the mechanical ‘%l ey / \ 1 'WB A
center, ‘ !\ / “ ,{ \
Y ‘%'r e VY \; T2
4111- ﬂl'» A S MWA )
] 50%
AR R oo
o2v P IN Y W[V W Ny )
T;g Tracking Error Qutput ' &A

Figure 15
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5-6 Tracking Gain Adjustment 5.6
{1} Insert the Philips Test Sample 4 test disc (non- (1)
scratched), observe the noise voltage on the voltmeter,
and adjust VR103 so that the noise voltage on TP103

and TP102 is of 0.3V RMS + 0.01V. (Figure 16} (2)
(3)
: B
L
wh | di, {
IM sl &WJM wihiy HMWJ%
H:::ﬂ;% TH:WH*H: :'::::;v' l:"':ee'
IIV
Figure 16 1ms

———— Range of oscilloscope

Kick Gain Adjustment _
Connect TP201 (eye pattern) and TP202 (GND) to
CH1 on the oscilloscope, and TP104 (lens kick pulse)
and TP102 (GND) to CH2.
Insert the Philips Test Sample 4 test disc and check the
size of the TP201 (eye pattern) output waveform.
(Figure 17)
Pause at selection 10 on the Philips Test Sample 4 test
disc.
Oscilloscope Range:
Voltage Range (AC): CH1...1V
CH2...2v
Sweep Range: 0.2mS
Set a trigger on the leading edge of the TP104 wave-
form on CH2 (lens kick) and observe the TP201
waveform. (Figure 18)

Press the CHOP
{ button

N Set/to the
- / + side.
Qe During Q, FF, press
Press the NORMAL " == the SLOPE button
utton b

Use the plugs setting

Voltage range (AC): channel 1 ... 1V
channel 2... 2V

Sweep range: 0.1ms (both CH1 and 2)

PP 20V +05V

—26 —
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Pause Waveform

0.2ms/div
ot

CUE Waveform

TP201 Wa

veform

TP1

04 Waveform

Y N
HH

TP201 Waveform

PRI b R B o

TP104 Waveform

+

REV Waveform

REW Waveform

TP201 Waveform

||

| ] |
mmwjWM,,,{W:w#mmm

f .WM";‘? oo

TP1

04 Waveform

TP201 Waveform

TP104 Waveform

FF Waveform

\

TP201 Waveform

o

Ll

Pl

TP1

04 Waveform

IEEY ([N Fwe)

Figure 18 Eye Pattern Waveforms Upon Track Jump




6. Mechanism Unit Adjustment

6-1
(1)
(2)

(3)

Adjustment of Turntable Height (Figure 16)

Loosen screw | and insert the turntable base spacer.
Rotate the turntable, check that there are no gaps or
rattling, then tighten screw |

If there is no turntable base spacer, adjust to a

height of 18.8mm.

-
9 . .
' Turntable

Turntable Base Spacer

Figure 19
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7. Operation Check

7-1 Playability
Use the Philips Test 5A (scratched) test disc, play the
following portions and make sure no tracks are
jumped.
(1) Wedge (Interruption)
700 um Selection 8 0°00°" — 0°30”
(2) Black Spot (Black Dot)
600 um Selection 13 4'10” — Selection 14 030"
(3) Fingerprint
Selection 19 0°00"" - 0'30""

6-2 Discs for Adjustments

Adjustment Disc -

Check

SONY TEST CD

1 Frequency Response TYPE Il

+0.5
20Hz — 20kHz *02 dB

SONY TYPE III

4 Emphasis R
-mpnasis Response Selection 39 — 41

2 Distortion Rate “Selection 1 0.05% or below
SONY TYPE IIT
3 | SN Selection 1 PLAY/PAUSE 93dB or greater
(39) 1kHz —0.37dB *0.5dB
SONY TYPE 1II (40) bkHz -4.53dB 0.5dB

{41) 16kHz —9.04dB +0.5dB

SONY TYPE HI

5 | Cross Talk Selection 30 (L), Selection 34 (R)

75dB or greater

—29
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TROUBLE SHOOTING

1. Does not initialize

Door close switch defective

Pickup inner switch defective

Check pickup slide mechanism {(rack
installation etc.)

Check pickup FEED motor and circuit

Check spindle motor driving circuit
Spindle motor defective
Friction between disc and disc holder

Check APC circuit
Check pickup (laser current)

Check focus search circuit
Check 1C201 (12 pin)
Pickup defective {laser)

Check pickup connector
Pickup defective {actuator)

Check focus offset adjustment
Check for improper turntable height
Check RF pre-amp circuit

Check pickup {photodiode)

Focus offset adjustment improper
Pickup objective lens dirty
Check RF pre-amp circuit, RF circuit

YES
“E" (error) appears on display —»-®
NO
YES ®
“DISC SET” display does not go off ——— . @
l NO °
NO
Does disc rotate properly after disc holder is ——» ®
closed? L4
°
YES
NO
Is pickup laser output normal? > o
°
l YES
NO
Is focus search waveform output from —————» @
TP101? L
°
YES
NO
Does pickup lens move vertically ? » ®
°
l YES
Nno o ®
Do FRF and FZC become “‘active’’? ———— - ®
°
l YES (4
NO
Is eye pattern level normal ? »>
(2Vp-p £ 0.5V) o
°
YES
A [N
PATRRN

Eye Pattern
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NO
Is bit synchronization normal ? » ® PLL adjustment improper

® Friction between disc and disc holder

YES

NO
Is TP104 kick pulse waveform normal? ———————p ® Check tracking control circuit

® Check 1C201 control pin

Bit Synchronization Waveform
T T T T

I TP201 Waveform
£ [

f
il Eagan) uru' -t

TP205 Waveform -

D s OO o g O s VN

s] SiEjip g mal I ¢

Pause Waveform Cue Waveform
T 3
T

-n....\ r’mllﬁ"" s

N\ i A
MJ’ + . o + w +B!/ -1
S :- L
|
]

Rewind Waveform FF Waveform

T T SR oo

S | SN A S

Lt fleae
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2. No sound is produced

TR304 and 309 are off » ® Muting driving circuit (TR310,311,312)

YES

YES .
Is there output at IC303 pins 1 and ————» ® [C304 defective

7 ? (Setin PLAY mode)

NO
 J NO YES
Is PAM wave output from I1C301 pin 7 ? ——— ® s data being input to IC301 pins 9 ———— @ 1C301 defective
to 167
YES
NO
( T ® [1C202 defective
v
NO
Is operation of TR302, 303, 306, 307 —————» @ [C302, 202 defective
normal?
YES
\)

1C303 defective

4

I 1

PAM Waveform IC301 Pin 1 Waveform
(Test Disc: Sony Type I1I, 1st selection) (Test Disc: Sony Type III, 1st selection)
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3. 1C201 Terminal Functions

T inal | Terminal . .
neJrr:tl)e? codle 1/0 QOutline of functions
1 vDD | +5V power supply terminal
2 VCOX 0 The LC resonance circuit is connected between these terminals,
3 VCOI | These terminals are used for the VCO clock oscillation (average 8.6436MHz).
4 PCO 0 This is the VCO clock control output terminal. This sets the VCO clock
oscillation circuit so that the frequency increases when the average DC
voltage between these terminals is high.
5 VCC I These are the grounding terminals,
20 VSS !
6 EFMX 0 Connect to the EFM signal slice level control circuit.
7 EFMX 0 This is the amplification-limited EFM signal output terminal. 8 > 7,
The gain of 7> 6 is 15.
8 EFMI | Input the EFI signal (1 — 2VPP} into this terminal
9 SYEQ 0] This is the monitor output terminal that gives a "H’’ level signal when the
synchronization signal of the EFM pattern and the synchronization signal
of the internal counter correspond.
10 DM + 0 These are the PWM output terminals, connected to the disc motor drive
11 DM ~ 0 circuit. It is not possible for both terminals to register “"H’’ simultaneously.
12 FCS 0 This is the focusing output terminal.
13 FZ |+ Based on the focus error signal, a “L" signal will be input when the focus
point is reached.
14 FRF | A ""H'" signal will be entered into this terminal when reflected light is received,
15 HE | The EFM envelope signal (amplitude logic level} is entered into this terminal.
16 TER | The tracking error signal (amplitude logic level) is entered into this terminal,
17 TEST I+ This test terminal is to be grounded, and contains pull-up resistors,
34 TCL I+ This test terminal is ungrounded, and contains pull-up resistors.
18 TROF 0 This is the output terminal that switches off the tracking signal of the
tracking servo circuit,
19 TRGL 0 This output terminal minimizes the gain of the tracking servo circuit,
20 TRHD 0 This output terminal holds the tracking error signal of the tracking servo
circuit while KP+ or KP- (see below) are being output.
22 KP+ 0 These output terminals are for the track kick function, and are connected
23 KP - 0 to the tracking servo circuit,
24 FEOF 0 This output terminal is used to switch off the input signal of the feed
Servo circuit,
25 FEM + 0 These output terminals are for the high-speed feed function, and are
26 FEM- 0 connected to the feed servo circuit,
27 waQ 0 This request output terminal is connected to uCOM, and requests that data

data be sent from SVC > uCOM.
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Terminal

Terminal

 number code 1/0 Outline of functions

28 R/W 0 This output terminal is connected to uCOM, and is used for the switching
of the data transmission mode. When R/W = """, data is transmitted from
SVC > uCOM, and when R/W = "“H"", data is transmitted from
uCOM > SVC.

29 DOUT 0 This data output terminal is connected to uCOM. When R/W = ’L"", data
can be transmitted from SVC > uCOM according to the SCK clock input.

30 DIN This data input terminal is connected to uCOM. When R/W = ""H"’, data is
transmitted from uCOM > SVC according to the SC key clock input.

31 SCK Connected to uCOM, this terminal is for the clock input, required for data
transmission,

32 XFSY This is the frame synchronization signal (7.35k Hz) input terminal,
connected to the SCG output.

33 P4 This is the crystal clock (4.3>21 MHz) input terminal, connected to the SGP
output.

35 RCX |+ Connected to uCOM, this terminal is for the clock input, required for the
subcode transmission. It is disconnected when not being used.

36 VESY 0 This is the VCO frame synchronization signal (average 7.35kHz) output
terminal, connected to uCOM, Detecting the change from “H'" > /L, this
can be used as a request signal, requesting that the subcode be transmitted
from SVC > uCOM,

37 SUB 0 This is the subcode output terminal, connected uCOM.

The subcode can be transmitted from SVC > pCOM, according to the
RCK clock input.

38 DSY 0 This is the synchronization signal output terminal for the serial signals
(see below), connected to the SGP input.

39 DATA 0 This is the serial signal ou-tpu{ terminal for the 8 bit EFM demodulation
signals and the 5 bit control signals, connected to theSGP input.

40 CK 0 This is the VCO clock (average 4.3218MHz) output terminal,

connected to the SGP input.
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4. 1C202 Terminal Functions

Terminal | Terminal 1/0 Outline of functions
number code
1 VSS f These are the grounding terminals,
17 VSS I
2 TEST 1 | + These test terminals are ungrounded, and contain pull-up resistors.
3 TEST 2 |+
7 TEST 3 | +
8 TCL | +
4 CK | This is the VCO clock (average 4,.3218MHz) input terminal, connected to
the SVC output.
5 DATA This is the serial signal input terminal for the 8 bit EFM demodulation
i signals and the 5 bit control signals, connected to'the SVC output.
6 DSY This is the synchronization signal input terminal for the serial signals
(see above), connected to the SVC output.
9 o4 0 This is the crystal clock {4.3218MHz) output terminal, connected to the
SVCinput,

10 XFSY 1/0 This is the frame synchronization signals (7.35kHz) output terminal,
connected to the SVC input. (During test operations, the synchronization
can be resynchronized by setting this terminal to the "L level’"))

11 A0 0 These are the address output terminals, connected 1o the RAM address

12 A1 0 terminals.

13 A2 0

14 A3 0

15 Ad 0

16 AB 0

18 Ab 0

19 A7 0

20 A8 0

21 A9 0

24 A10 0

22 WE 0 This is connected to the RAM WE terminal. When a “L level’’ signal is
registered, the RAM will be set to the WRITE mode.

23 OE 0 This is connected to the RAM OE terminal. When a 'L level” signal is
registered, the RAM will be set to the READ mode.

25 D8 1/0 These are connected to the RAM data terminals. The output mode is set

26 D7 1/0 when the cycle at the data input terminal is WE = “'L", and the input mode

27 D6 1/0 is set when the cycle is WE = “"H"’,

28 D5 10

29 D4 1/0

30 D3 1/0

31 D2 /0

32 D1 1/0

33 DEP 0 This is the output terminal for the audio frequency characteristics
switching signals of the audio filter, The emphasis will be requiredwhen
“H' is registered.
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Terminal | Terminal . .
number code 1/0 Outline of functions

34 a1 ) Connected to the DAC input, the parallel signals are output by way of the

35 Q2 0 internal digital filter form these terminals. The output is in alternation from

36 Q3 0 the left and right channels. The output rate for each channel is 88.2kHz.

37 Q4 0 Connect either Q16 or (Q16), according to the DAC to be used.

38 a5 0

39 06 0

40 a7 0

41 a8 0

42 as 0

43 Q10 0

44 Qi 0

45 Q12 0

46 Q13 0

47 Q14 0

48 Q15 0

49 Q16 0

50 Q16 0

51 02 0 This is the crystal clock (2,1609MHz) output.

52 SbO 1/0 This is the serial signal output for the DAC, Using a ¢2 clock beat rate, the
signals are output from LSB in the order of L channel 24 bit — R channel
25 bit,

53 SDSY 0 This is the synchronization signal output for the above serial signals.

The level is “"H" for L channel and 'L’ for R channel,

56 TEST |+ This test terminal contains pull-up resistors, and’is normatly disconnected.,
Using a “'L" signal, it is also possible to input serial signals with the same
format as the above serial signals from the SDO terminal into the digital
filter,

54 C1F1 0 This monitor output terminal depicts the C1 and C2 error correction

55 C1F2 0 operation mode.

57 C2F1 0

58 C2F2 0

59 R/L 0 This is the output terminal for the channel allocation signal of the DAC
analog output. "H" is for the R channel, and ""L"" is for the L channel,

60 SWR 0 This is the degliche signal for the respective channels of the DAC analog

61 SWL 0 output.

62 VDD | This is the +5V power supply terminal.

63 XIN | A crystal oscillator is connected between these terminals, which are used for

64 XOouT 0 the crystal clock (8.6436MHz) oscillation.
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5. 1C401 Terminal Functions
1‘:::;2?' Tecrcr’ndi:al 1/0 Outline of functions Active Level
1 ¢ OUT 0 Internal clock output, open before use H
2 so 0 7 segment display (a) L
3 ST 0 7 segment display (b) L
4 52 0 7 segment display (c) L
5 S3 0 7 segment display {d) L
6 KEY O | Key matrix input L
7 KEY 1 | Key matrix input L
8 KEY 2 I Key matrix input L
9 IR | Indicates reception of remote control data =
10 sS4 0 7 segment display (e) L
11 S5 0 7 segment display (f) L
12 S6 0 7 segment display (g) L
13 S7 0 7 segment display (h) — dot point L
— DISC, MEMORY
14 To ¢} Display dynamic scan {minutes 10s place) L
15 T1 0 Display dynamic scan (minutes 1s place) L
16 T2 0 Display dynamic scan (seconds 10s place) L
17 T3 "0 Display dynamic scan (seconds is place) L
18 RESET | Reset input H
19 CL1 | Oscillator circuit input H
20 VbD | Power supply input H
21 CL2 0 Oscillator circuit output H
22 INT 1 | Interrupt input, connected to GND before use
23 WQ I Time data read out demand ""H" Active
24 'SCK 0] Serial communications clock "L Pulse
25 SO o) Command transmission line (7608 - 3531} "H"
26 Sl I Time data transmission line (35631 - 7508) “H" Active
27 RDO | Remote control data {parallel bit 1) “H
28 RD 1 | Remote control data {parallel bit 3) o
29 RD 2 | Remote control data (parallel bit 3) "H
30 RMW o] Serial communications direction control { > YM3531) H {(command)

L (data)
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Terminal

Terminal

number code 1/0 Outline of functions Active Level
31 D.CLS | Disc tray closed position detection switch input L
32 D.OPN | Disc tray open position detection switch input L
33 P.STA I Pickup inner circumference position detection switch input L
34 RD 3 | Remote control data (parallel bit 4) H
35 D.CSG 0] Disc tray closing direction driving output “H
36 D-0SG 0 Disc tray opening direction driving output Y
37 LA-ON O Pickup laser output signal H
38 S8 0] ‘Display output {i) REPEAT A < B, REPEAT L
TIME SPACE PLAY/PAUSE
39 Vss I GND pin L
40 EVENT | Event input, connected to GND before use H
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SERVO CIRCUIT DIAGRAM

Note: The voltage values +15 and -15 are indicated as
+B and -B respectively in the schematic.
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Note: The voltage values +15 and -15 are indicated as
+B and -B respectively in the schematic.
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MAIN CIRCUIT DIAGRAM

(FOR USA AND CANADA (A> MODELS)

PRODUCT SAFETY SHOULD BE CONSIDERED WHEN COMPONENT REPLACEMENT IS MADE IN
ANY AREA OF A UNIT. THE A BESIDE A PART IN THE PARTS LIST THE SCHEMATIC DIA-
GRAM DESIGNATES COMPONENTS IN WHICH SAFETY CAN BE OF SPECIAL SIGNIFICANCE. IT
IS PARTICULARLY RECOMMENDED THAT EXACT CATALOGED PARTS BE USED FOR RE-
PLACEMENT OF COMPONENTS WHICH ARE DESIGNATED BY A A, IN THE PARTS LIST AND
THE SHADED AREAS ON THE SCHEMATIC DIAGRAM. USE OF SUBSTITUTE REPLACEMENT
PARTS WHICH DO NOT HAVE THE SAME SAFETY CHARACTERISTICS AS RECOMMENDED IN

FACTORY SERVICE INFORMATION MAY CREATE SHOCK, FIRE OR OTHER HAZARDS.
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PRODUCT SAFETY SHOULD BE CONSIDERED WHEN COMPONENT REPLACEMENT IS MADE IN
ANY AREA OF A UNIT. THE A BESIDE A PART IN THE PARTS LIST THE SCHEMATIC DIA-
GRAM DESIGNATES COMPONENTS IN WHICH SAFETY CAN BE OF SPECIAL SIGNIFICANCE. IT
IS PARTICULARLY RECOMMENDED THAT EXACT CATALOGED PARTS BE USED FOR RE-
PLACEMENT OF COMPONENTS WHICH ARE DESIGNATED BY A A, IN THE PARTS LIST AND
THE SHADED AREAS ON THE SCHEMATIC DIAGRAM. USE OF SUBSTITUTE REPLACEMENT
PARTS WHICH DO NOT HAVE THE SAME SAFETY CHARACTERISTICS AS RECOMMENDED IN
FACTORY SERVICE INFORMATION MAY CREATE SHOCK, FIRE OR OTHER HAZARDS.
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PRODUCT SAFETY SHOULD BE CONSIDERED WHEN COMPONENT REPLACEMENT IS MADE IN
. ANY AREA OF A UNIT. THE A BESIDE A PART IN THE PARTS LIST THE SCHEMATIC DIA-
R MAIN CIRCUIT DIAGRAM GRAM DESIGNATES COMPONENTS IN WHICH SAFETY CAN BE OF SPECIAL SIGNIFICANCE. IT
o . IS PARTICULARLY RECOMMENDED THAT EXACT CATALOGED PARTS BE USED FOR RE-
(FOR GENERAL (EW) MODEL) PLACEMENT OF COMPONENTS WHICH ARE DESIGNATED BY A A, IN THE PARTS LIST AND

THE SHADED AREAS ON THE SCHEMATIC DIAGRAM. USE OF SUBSTITUTE REPLACEMENT

PARTS WHICH DO NOT HAVE THE SAME SAFETY CHARACTERISTICS AS RECOMMENDED IN
FACTORY SERVICE INFORMATION MAY CREATE SHOCK, FIRE OR OTHER HAZARDS. (‘
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MAIN CIRCUIT DIAGRAM

(FOR GENERAL (EW) MODEL)

TR201~202
€205
1 D201 ~203 ITR201 IS0V €208 41800P| |50 £t TR206,208, 210
152473 e M5218L
5 Lalozor THE /215 100k | ¢z09 10018 TR207, 209,211
S&S D204 25 A6 | w0022 catz | 224
T3 152473 ] X 22y
R213 +
3 o +1 apR2i0 | Ral7 an_R225
= 5 W T
o 3(8 |10/16v 22K 1L R216 8K 120K R383 R364
3 S 2 09, . 3700, 207 6.8K FERREDS 0K 2 2 10K
Il pre—
o on T 150P - o < S 25222288 |
+15V i AT) B FErcal 2325 88388016 \
) a0 H— s Bl e g
EFM | Omt 100K 12lecs TP203 29 AI90 % piz
—< L2 A e
1eRe ]| : 20156 Qi o010
FRF |0 ] ) @ 7 10 09
TP204 Lot 2 08
16 c2z3 O = as 5 o7
TER fO ) L 5755 e & A% i oar %6
TRoF | BlreeL 2 o O 2 A3 3 o & 05
TRGL |O- TRND T [c218 150F pa ot Az 9 & I+
) TRND!O Kpy @ == T al 151t N 2@ 03
KP+ | O 25|¥Pt m 2 T 24l a0 T o3
. e “P= S o voo Z & )
EFMP Re2) 24| 5 17 [c219 ] ca1s > D
o 1C205 R233 100k S FEOF TEST{ 40 0a7 T2 220/10v ol pe
LAON | O+ M5218L 560K = BWeeme —~ s 10987 Lzan R228 * btV N g fat 3.5V
[y FEM- O V3§ ] e ok W [} ¥ LEMPH OFF ov)
S 3 reza| | Jcz20 [c221 & 20, t & SWHI ;
e TR206 68 = O voolt 47K S 5
3 2 voo =
TOP-OV r 264 15 | | {23’0" 1200P oy o "
oM+ for R R235 oy = 2{oata oof ]
oM~ |oF 70 NG I ek Fx"j—v 51957 . vssp- ggeese
e TR207 (1) caes, Caae T R24l 2570 BiFsy B ves|4+%o
. §‘: Re38 1 R237 223 oK [EEER e =
! rac] 22K g 47K [Re42 0K 207 /2[R TR205 x201 © o
H 'n, 1504 C224{3,R239 o8 seazennz 1
N R263 47 ¥508P 33k 152973 Ld:
< TR20; xz
46
! stop_ov_ % 1C304 PO
2.2K
T TR208
O R247
. O
04
i 1,302, 305, 30
‘ g 1c208 TR301,302,
. M52181 2s5C
TR303, 304, 307, 3(
sto 2SA
28! TR314,315,316 2
TR3i3,317 2SA
/"\ caz0
100/16V
TR210 azas
! ov 10K
' PEN - 75V Resd' " 1ok
PLOSE- 7.5V a3 "‘ 0
; 33 150
Aov| =150
- g‘} R414.~
c229 ar
100716V jlelol e
N R40(1 ~403 100K a
teost 1 oo
leraoi 330 02| 0.0t
! s, Ik I -
amml ol R 3t 3 $605 ~ S611
TR40I TPAOZ o g 2| 2 o RV I es
£ H
‘ caoa s n [l — £ MEMO
la7sov g 3 B oisp a-eree
R48 + P €60l 470/63 e |
ok z P2% j-l 0603~D606
. P10 ¥ 152473
18!
R RST Pil T z
05 RaGZ = © P12 =
47/[0\/? a7K 201 T T
401 YI Q e
D '
TR40! 152473 Q p3l 1
2SA1175H s 5 rosba ! i
Ppa0  _ O profid t S
Pl O PTIE T LK
P50 g & P72l T <
PS) 5 @ P73 B! o
BT P52 -7 1 8 g
& e — &
23 I 607
! a0 3 g R TR
B3 EVENT 3
22590 vssP2 il o json 601 603
fre
€495 mw0.047] 0I5C "
Raoal - EAEENG 1l ITREIO| e ALL a é
L3 1 GD
0402
3 ¢ ~4a04 R623, TRE09
r 15247 ;
TR402 - 2200 Srcos
) 25C2785H Ra06 Raos RE62I ISOK RG24 1K 16012 a
J 10K 100% ’ — —_ -
=11 wiml
' -4 SuH [ [esoo q [
47/10v
1€402 o8 B c/ /e / / /
M50117P 1ficeo! 7 | $5eo7 — 00—
crace WEN UPCH73HA e n
CA0e, 455K 08! csi0 iz ce08
008 - cao7 Z?mn o4 T o T ) onev TR60I~610
|ooP 50V, I / 0038 lazsigy R622 [ A s
l R405 100K { 220 A 1175H

€603
0.01

TR&O! 610

—49 —



PRODUCT SAFETY SHOULD BE CONSIDERED WHEN COMPONENT REPLACEMENT IS MADE IN
ANY AREA OF A UNIT, THE A BESIDE A PART IN THE PARTS LIST THE SCHEMATIC DIA-
GRAM DESIGNATES COMPONENTS IN WHICH SAFETY CAN BE OF SPECIAL SIGNIFICANCE. IT
IS PARTICULARLY RECOMMENDED THAT EXACT CATALOGED PARTS BE USED FOR RE-
PLACEMENT OF COMPONENTS WHICH ARE DESIGNATED BY A A, IN THE PARTS LIST AND
THE SHADED AREAS ON THE SCHEMATIC DIAGRAM. USE OF SUBSTITUTE REPLACEMENT
PARTS WHICH DO NOT HAVE THE SAME SAFETY CHARACTERISTICS AS RECOMMENDED IN

FACTORY SERVICE INFORMATION MAY CREATE SHOCK, FIRE OR OTHER HAZARDS. ( T
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EXPLODED VIEW OF SET

(FOR USA AND CANADA (A> MODELS)
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(FOR USA AND CANADA (A) MODELS)
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EXPLODED VIEW OF SET

(FOR GENERAL (EW) MODEL)
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EXPLODED VIEW OF MECHANISM UNIT
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REPLACEMENT PARTS LIST

(FOR USA MODEL)

Note: The components identified by A\ mark or with the symbot Nos. shad-

ed are critical for safety. Replace only with parts Number specified.
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