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CLASS 1 LASER PRODUCT
Product complies with DHHS rules CFR subchapter J part
1040:10 at date of manufacture.

DANGER—invisible laser radiation when open and inter-
lock failed or defeated. Avoid direct expasure to the

Be Careful of the Laser Pickup

Although you cannot see 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

beam. when not in use. Also do not put your hand inside the
unit.
CAUTION—use of all controls, adjustments or perform-
ance of procedures other than those specified herein may
result in hazardous radiation exposure.
ADVARSEL:
Usynlig faserstraling ved  abning nér

sikkerhedsafbrydere er ude af funktion. Undgé

CLASS 1 udsattelse for straling.

LASER PRODUCT

VAROQITUS!
Laite sisahai laserdiodin, joka lahettdd ndkymétdntd
silmilie vaarallista lasersétellya.

L. -
SPECIFICATION
System : Compact Disc Digital Audio Channel] Separation : 96dB
D/A Converter : Linear, Pulse Width Line Output Level/ Impedance : 2.0V @ 10k§:
Modulated Bit Stream, Power Supply
Clock Rate: 33.8688MHz U.S.A. and Canada models : AC120V, 60Hz
{(33,868.8KHz) international model : AC220/240V, 50/60Hz
Signal Detection : 3-Beam Semiconductor Japan model : AC100V, 50/60Hz
Optical Laser Pickup Power Consumption : 20Waitts (Japan model: 17Watts)
Ermror Cormrection : CIRC System Dimensions 11738 x 4" x 147
Low Level Linearity : +/-0.2dB @-90dB 443mm x 103mm x 356 mm
Frequency Response : 4Hz to 20kHz +0dB/-.5dB Weight : 11.9Ib/5.4kg
Total Harmonic Distortion (THD) ; 0.003%
Dynamic Range 19848 Specifications and components subject to change without notice.
Signal to Noise Ratio : 106dB Overall parformancs will be maintained or improved.

Adjustment of this unit requires following measuring
Instruments and Jigs.

#& Oscilloscope (3 or more modes, 100MHz, input Select DC
range) 1740A
® Test Disc : EIAJ CD-1



TROUBLE SHOOTING

When a trouble has occurrad, first check tha pick-up lens for dirt and each connector for tight and secure connection. |f the
problem persists after checking both of these itams, use the following check procedures.

| Power switch ON |

I
[ Is power supplied? ] NO »= @ Check power circuit. |

YES
[ Does the tray open? } NO »| @ Check the tray drive circuit. |
YES
| Does the tray close? NO
&YES
[ Is initial read exacuted? I NO P : g:ggt mg If?)zﬁ; tz::’;:::;tt
&YES ® Check the disc.
| Is playback executed? | HO »| @ Check the tracking servo cirauit. |
f YES
| Is audio output produced? | NO »| @ Chack the audio circuit. |
YES

(1) When Multl Display fafls to light properly

[ Power switch ON {without disc ) |

NO

Is *1® displayed when the PLAY ————3» Gheck the power circuit for
button is pressed? proper voltage.
Are reset circuits for 1C102, ~—'19——~——> Reset circuit defective,
1C201,1C401 and IC701 in good (155 and peripheral circuit
condition
{when Q55 operating properly)?
sw ON)——-‘ Some 10m sec.
* YES
)& the oscillating circuit of 1G701 |2 g X701, 1G701 defoctive |
in good condition?
Chack pin 32.
o] \J| \
About 0.24y sec,
¢YES
Is the oscillating circuit of 1G201 NO JC201 defective
in good condition?
Check pin 67.

A N

4.23MH2‘ V \
About 0.24y sec.

%YES

is a scanning sighal output from NO IC401 defective
IC401?7 Pins 41-48

v - ——-:‘—t—-H:u—
25V

YES

| Multi display FL401 defective |

1



General Servicing Precautions

a. Always unplug the instrument AC power cord from the

AC power source before:

(1) Removing or reinstalting any component, circuit
board, module, or any other instrument assembly.

(2) Disconnecting or reconnecting any instrument
electrical plug or other electrical connection.

{3) Connecting a test substitute in parallel with an
electrolytic capacitor in the instrument.
Caution: A wrong part substitution or incorrect
polarity installation of electrolytic capacitors may
result in an explosion hazard.

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

¢. 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,
foliow the printed or indicated service precautions
and service materials.

{2) The Components used in the unit has a specified
conflammability and disiectric strength. When replac-
ing 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
components,

{3) An insulation tube or tape is sometimes used and
some components are raised above the printed
wiring board for safety. The internal wiring is some-
times clamped to prevent contact with heating com-
ponents. Install them as they were,

{4) After servicing, always check that the removed
screws, components and wiring have been installed
correctly and that the portion around the service part
have not been damaged and sc on. Further check the
insulation between the blades of attachment 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 (500V) 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, Qutput jacks, etc.

ELECTROSTATICALLY SENSITIVE (ES)
DEVICES

Some semiconductor (solid state) devices can be dam-
aged easily by static electricity. Such components com-
monly are called Electrostatically Sensitive {ES}) Devices.
Examples of typical ES devices are integrated circuits and
some fieldeffect transistors and semiconductor “chip”
components. The following techniques should be used to
heip reduce the incidence of component damage caused
by static electricity.

1. Immediately before handling any semiconductor com-
ponent or semiconductor-equipped assembly, drain
off any electrostatic charge on your body by touching a
known earth ground. Alternatively, obtain and wear a
commercially available discharging wrist strap device,
which should be removed for potential shock reasons
prior to applying power to the unit under test.

2. After removing an electrical assembly equipped with
ES devices, place the assembly on a conductive
surface such as aluminum foil, to prevent electrostatic
charge buildup or exposure of the assembly.

3. Use only a grounded-tip soldering iron to solder or
unsolder ES devices.

4. Use only an anti-static solder removal device. Some
solder removal devices not classified as “anti-static”
can generate electrical charges sufficient to damage
ES devices.

5. Do not use freon-propelled chemicals. These can
generate electrical charge sufficient to damage ES
devices,

6. Do not remove a replacement ES device from its
protective package until immediately before you are
ready to install it. (Most replacement ES devices are
packaged with leads electrically shorted together by
conductive foam, aluminum foil or comparable con-
ductive material).

7. Immediately before removing the protective material
from the leads of a replacement ES device, touch the
protective material to the chassis or circuit assembly
into which the device will be instalied.

CAUTION: Be sure no power is applied to the chassis
or circuit, and observe all other safety precautions.

8. Minimize bodily motions when handling unpackaged
replacement ES devices. (Otherwise harmless motion
such as the brushing together of vour ¢lothes fabric or
the lifting of your foot from a carpeted floor can
generate static electricity sufficient to damage an ES
device),



CONTROLS AND FUNCTIONS
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© POWER switch
The POWER switch turns the unit on and off.

(7] Compact disc drawer

Load a disc {full-size or 3-inch) into your compact disc playar by
placing it in this drawer with the label side up. Open and close the
drawer using the OPEN/CLOSE button (4),

© Track selection butions

This set of buttens (numbered 1 through 10 and +10) enables you
to directly select the track you want to play. To select a track with
& number higher than 10, press the +10 button, then press the
button that will add up to the number of the track you want. For
example, to selact track 14, press +10, then press 4. If you select
a track number that doas not exist on your disc, the TRACK
indicator will continue to display the number of the last track on
the diso. When PROGRAM mode is off, pressing a track button
plays the track you select, When PROGRAM mode is on,
pressing atrack button programs that track into your sequenca.

© OPEN/CLOSE button

Press this button to open or cldse the compact disc drawer. The
drawer will alse close if you press the play button or push the
drawer gently toward the chassis of the player; however, we
recommend that you do not push the drawer,

© PLAY bution
The PLAY button starts playback of a track.

® REMOTE SENSOR

This area receives the signal from the remots control unit, Make
sure this area of the front panel is kept fres from dirt or other
obstructions that might prevent proper reception of the infrared
signal from the remote control.

@ PAUSE button

Pressing the PALUSE button temporarily stops playback. Prassing
the PAUSE butten again, or pressing PLAY, resumes playback at
the precise point where playback left off.

© STOP button

The STOP button stops playback. When you press PLAY,
playback will start sither at the beginning of the disc or
programmed sequence, or at any track you select,

© MULTI DISPLAY

Displays the function {DISC, REPEAT, A-B, INTRO, PROGRAM
and SPACE), playback mode (FLAY and PAUSE)}, track number,
index number and time,

(5) é O VDOPOOOOOD

{ SKIP BACK button

Pressing this button once skips back to the beginning of the
present track. If you are in PLAY mode, playback will resume.
Holding the button down skips backward to the beginning of each
preceding track untll the first track on the disc is reached.

(P SKIP FORWARD bution

Pressing this button once skips forward to the beginning of the
next track. If you are in PLAY mode, playback will resume.
Holding the button down skips forward to the beginning of each
subsequent track until the last track on the disc is reached.

@ SEARCH BACK button

Holding down this button during playback reverses rapidly through
the disc. This function is similar to the "Rewind" function on a tape
deck.

® SEARCH FORWARD button

Helding down this button during playback speeds rapidly forward
through the disc. This function is similar to the *Fast forward*
function on a tape deck,

® PROGRAM button

This button puts your compact disc player in and out of
PROGRAM mode, Prass the button once to turn on PROGRAM
mode; press again o turn it off. In PROGRAM mode, you can
program a set of tracks to play in any sequence. (For instructions
on programming a sequence of tracks, see the Operations section
of instruction manual.) When the unit is in PROGRAM mode, the
indicator will display the word PROG in red.

(P DISPLAY button

This button turns the display on and off. When you turn the
display off in PLAY mods, the entire display goes off. In PAUSE
mode, most of the display goes off, but the track number is st
displayed. In STOP mode, most of the display goes off, but the
lotal number of tracks on the disc is still displayed. In some
systems, turning the flucrescant display off may provide the
purest possible sound quality during playback.

@ OUTPUT LEVEL contrel

This knob controls the valume of the variable output jacks on the
rear panel as well as the headphone volume, You can use this
output volume control to match the volume of your compact disc
player with the volume of your turntable or tuner, In systems
where the compact disc player is connected directly to the power
amplifier, the DUTPUT LEVEL control provides the volume confrol
for the system.



@ TIME button

During playback or programming, this button cycles through the
thres TIME display modes

* The time that has elapsed since the beginning of the current
track.

* The time that remains on the cumrently selected track.

* The time that remains on either the entire disc or the
programmed sequence.

@ CHECK button

When a disc is loaded but not playing (STOP mode), you can
press the CHECK button to see the playback time of aach track
on the disc. Each fime you press the CHECK button, the next
track is displayed along with its playback time. Whan you have
stepped sequentially through all the tracks on the disc, another
press of the CHECK button displays the total playback time of the
entire disc. In PROGRAM mods, the CHECK button displays the
cumulative time of the tracks in the programmed sequence. That
is, the first press displays the time of the first programmed track,
the second press displays the cumulative playback time of the first
and second tracks, and s0 on.

® REPEAT button

This button puts your compact disc player in and out of REPEAT
mede. In REPEAT mode, the unit will continually play back either
the entire dise or the programmed sequence of iracks. Press the
button cnce to turn on REPEAT maode; press again to turn off
REPEAT mode. When the unit is in REPEAT mode, the indicator
will display the word REPEAT.

@ CLEAR bution

The CLEAR button removes tracks from your programmed
sequence one by one starting with the last track entered. Each
time you clear a track from the programmed sequencs, that
track's time is deleted from the total time displayed, This button is
used only in PROGRAM mode.

@ HEADPHONES Jack
Stereo headphones with a standard 1/4" plug can ba connected to
this jack.

REMOTE CONTROL
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The remote contral for the HD7500 provide the same functions
found on the front pansl of the compact disc player itsalf. In
addition, the remote control provides some functions that are not
found on the front panel.

The functions found on the remote control that are not found on
the front panel are INTRO, A-B, INDEX, and SPACE. These four
functions are described below (for other functions, see the
descriptions abava),

@) SPACE button

This button puts your compact disc player in and out of SPACE
mode. Press the button once to turn on SPACE mods; press
again to tum it off. In SPACE mode, the unit inserts 4 seconds of
blank space between tracks. This is particularly useful if you are
recording music from a compact disc onto a tape. Tape decks with
a Music Search feature will be able to use the 4 seconds of space
fo correctly identify the beginning of each selection on the tape.
When the unit is in SPACE meode, the indicator will display the
word SPACE.

¢ INDEX buttons

Some discs contain long selections that may subdivided into
shorter sections (for example, operas). Just as the tracks are
marked by the rack number, these shorter sections may be
marked by index numbers. When you have started playback of
the desired track, you can use the INDEX UP and INDEX DOWN
buttons to jump to a desired index selection. Each time you press
an INDEX button, the INDEX indicator displays the next higher or
lower index number. If you continue pressing the bution until the
indicated index number is higher than the actual number of index
selections on the dise, playback will start from the nearest index
selection.

@ A-B bution

This button puts your compact disc player in and out of A-B made.
in A-B mode, the unit will continually play back a "phrase” or
section of your disc beginning at point A and ending at paint B.
When the unit is in A-B mode, the indicator will display REFEAT
A-B,

€ INTRO button

This button puts your compact disc player in and out of INTRO
SCAN moda. When INTRO SCAN is on and you press FLAY, the
unit plays only the first 15 seconds of each track before moving
on to the next. Press the button once to tum on INTRO SCAN
mode; press again to tumn it off and stop the scanning. When the
unit is in INTRO SCAN mode, the indicator will display the word
INTRO.

The remote control operates within a 30° angle of the remote
sensor on the front panel of the unit. Make sure that the remote's
tront projection "lens” as well as the REMOTE SENSOR area on
the front panel of the unit are kept free from dirt to ensure proper
transmission and reception of the infrared beam. Alse make sure
that no objects (e.g., sterec cabinet doors, end tables) block the
path from the remote control to the REMOTE SENSOR aroa.

Avoid using the remote control near flucrescent lamps, as they
may shorten its operating range.
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DISASSEMBLY PROCEDURES (REFER TO PAGES 39, 40 AND 44) '

[1] CABINET TOP (123} REMOVAL
Remove 7 scrows (A) and then remove the Cabinet Top {123).

[2] FRONT PANEL ASS'Y (AA) REMOVAL

. Remove the Cabinet Top (123), refeming to the previous step
.

. Disconnect the connector with lead wires (LCN109, LCN110,
LCN111, LCN112 and LCN118) from connectors {CN109,
CN110, CN111, CN112 and CN116} on the Main P. C. Board
{PCB-1).

. Open the lid of connectors (CN108, CN107 and CN10B) on
the Main P. C. Board {PCB-1), then disconnect the jumpar
leads (W108, W107 and W108).

. Remove & scraws (B) and then remove the Front Panel
Ass'y (AA) with the Frant P. C. Board (PCB-2) and the
Output Level & Jack P. C. Board (PCB-3).

. Remove 10 screws (C) and then remove the Front P. C.
Board (PCB-2) from the Front Panel Ass'y (AA).

. Remove a nut (D) fixing the output level volume and then
remaove tha Qutput Level & Jack P. C. Board (PCB-3) from
the Front Panel Ass'y (AA).

[3] MAIN P. C. BOARD (PCB-1) REMOVAL

. Remove the Cabinet Top (123), referring to the previous step
[1].

. Disconnect the connector with lead wires (LCN115, LON114,
LCN113, LCN117, LCN109, LCN110, LCN111, LCN112 and
LCN116) from connectors (CN115, CN114, CN113, CN117,
CN109, CN110, CN111, CN112 and CN118} on the Main P,
C. Board (PCB-1).

. Open the lid of connectors {CN119, CN106, CN107 and
CN108) on the Main P. C. Board (PCB-1), then disconnect
the jumper leads (JL1, JL2, W108, W107 and W108).

. Remave 9 screws (E) and then remove the Main P. C. Board
{PCB-1).

[4] CD PLAYER MECHANICAL ASSEMBLY (103) REMOVAL

. Remave the Cabinet Top (123), referring to the previous step
{1

. Disconnect the connector with lead wires (LCN115, LCN114,
LCN113 and LCN117) from connectors {CN115, CN114,
CN113 and CN117) on the Main P. C. Board (PCB-1).

. Remove 3 screws {F) and then remove the CD Player
Mechanical Assembly (103) backward.

DISASSEMBLING THE CD PLAYER MECHANICAL

ASSEMBLY

[5] DISC TRAY {16) REMOVAL
. Remove the Cabinet Top (123}, relerring to the previous step
{1l

2. Connect the Power cord and turn on the power by pressing
the Power switch.

3. Open the Disc Tray (16) by pressing the Open/Close button.

4, With the Disc Tray (16) opened as it is, pull out the power

plug.

5. Push the Disc Tray {18) by hand 1o slide itin once.

6. Loosen the screws {G) and then slide out the Disc Tray (18)
by hand.

[6] OPTICAL PICK-UP (52) REMOVAL
. Remove the CD Player Mechanical Assambly (103),
refeiring 1o the previous step [4].

2. Remove 4 screws (H) and then remove the Disc Motor Ass'y
(83) with Pick-up, Slide Motor and elc.

3. Remove 2 screws (I) and then remove the Gears (59 and
60).

4, Remove the 2 screws (J) and then remove the Shaft Clamps
(62), then remove the Pick-up (52) with shaft.

[7] SLIDE MOTOR (57) REMOVAL

1. Remove the Gears (59 and 80), referring to the previous
step [6]-3.

2. Unsoider the terminal of Disc and Slide Motors, then remove
the Mator P. C. Board (65).

3. Remove 2 screws (K) and then remove the Slide Motor (57).

POWER CORD REPLACEMENT (FOR SERVICE ENGINEERS OTHER THAN NORTH AMERICA)

in order 1o prevent fire or shock hazard when replacing the power cord, follow the procedure below to replace the part with the standard

supply parts.

Pmcﬁ lha.powsr cord’ wtih the holder

CABINET BACK

Heat shrinkable iube

10mm
E—-,/ f i |-—-
‘-—— 160mm —-l -




HD7500

ADJUSTMENT PROCEDURE

1. Instruments required

s DC voltmeter

® Oscilloscope (3 or more modes, 100 MHz, input select DC range)
@ Jitter mater

s Test disc: EIAJ CD-1

2. Adjustment points
2-1 Adjusting screw layout for CD player mechanical assembly.

Top view

VRO1

ra

[

N

e

PICK-UP P.C. board




2-2 VR and test point layout for main P.C, board.

PGB-1 Main P. C. Board OUTPUT

|

EF Balance Adjustmant Facus Offset Adjustment

TP101 EF Balance Adjustmant

VR101 O

VR102 c1e

——
R101
Optical Pick-up
Laser Power Fo-n
Adjustment ! i GND 0
[} |
Lend
TP201 Focus Ofisat Adjustment
Ow_

TP401 EF Balance Adjustment




i0

3. Optical Pick-up Laser Power Adjustment
The specified value for adjustment varies with the type of the
pick-up in use. Obtain the voliage value according to the
following procedure.
(a) Read the current value on the label of the pick-up P.C.board.
{b)Using the amperage of the current and the following
equation, caleulate the voltage value.
When the current is 64.5mA:
V=0.0645A x 22=1.419V

(1) Connect the DC voltmeter to both ends of R101.

{2) Insert EIAJ CD-1 test disc and place the unit in the Play
maode,

(3) Adjust VRO1 in the pick-up P.C.board to the voltage obtained
in step (b) above,

Label

KSS-150A
2740H
HS645

i m—

——84.5mA

4, EF Balance Adjustment

{1}Connect the oscilloscope (0.5V/div, 5 msec./div, DG made)
to TP101 and GND.
Short-circuit TP401 and GND.

{2)Insert EIAJ CD-1 test disc and place the unit in the Play
mode.

{3) Adjust VR101 s0 that the amplitude above and below the
zero DC line becomes equal. (Amplitude A = Amplitude B)

Oscilloscope

PRCBE(10:1, Impedance;more
than 1MQ, Capacitanceiess
than 25pF)

(approx. 1.5Vp-p}

5. Focus Offset Adjustment

(1) Gonnect the Jitter metsr to TP201 and GND.

(2) Insert EIAJ CD-1 test disc and place the unit in the play
made.

(3) Adjust VR102 until the jitter for optimum sensitivity.

Jitter Meter

—5—o TP201
GND

6. Jitter Inclination Confirmation

{1) Connect tha Jitter meter (sigma range) to TP201 and GND.

(2) Insert EIAJ CD-1 test disc and place the unit in the Play
mode.

(3) Gonfirm the jitter meter reading is less than 30ns.

Jitter Meter

h—a TP201
LOGND




TROUBLE SHOOTING

When a trouble has occurrad, first check tha pick-up lens for dirt and each connector for tight and secure connection. |f the
problem persists after checking both of these itams, use the following check procedures.

| Power switch ON |

I
[ Is power supplied? ] NO »= @ Check power circuit. |

YES
[ Does the tray open? } NO »| @ Check the tray drive circuit. |
YES
| Does the tray close? NO
&YES
[ Is initial read exacuted? I NO P : g:ggt mg If?)zﬁ; tz::’;:::;tt
&YES ® Check the disc.
| Is playback executed? | HO »| @ Check the tracking servo cirauit. |
f YES
| Is audio output produced? | NO »| @ Chack the audio circuit. |
YES

(1) When Multl Display fafls to light properly

[ Power switch ON {without disc ) |

NO

Is *1® displayed when the PLAY ————3» Gheck the power circuit for
button is pressed? proper voltage.
Are reset circuits for 1C102, ~—'19——~——> Reset circuit defective,
1C201,1C401 and IC701 in good (155 and peripheral circuit
condition
{when Q55 operating properly)?
sw ON)——-‘ Some 10m sec.
* YES
)& the oscillating circuit of 1G701 |2 g X701, 1G701 defoctive |
in good condition?
Chack pin 32.
o] \J| \
About 0.24y sec,
¢YES
Is the oscillating circuit of 1G201 NO JC201 defective
in good condition?
Check pin 67.

A N

4.23MH2‘ V \
About 0.24y sec.

%YES

is a scanning sighal output from NO IC401 defective
IC401?7 Pins 41-48

v - ——-:‘—t—-H:u—
25V

YES

| Multi display FL401 defective |

1



@When laser beam is not emitted

| Is pin 8 of IC401 at high leve!? |

YES NO
s NO - NO -
Is pickup back at the .-—— ! |5 data transferrad from pins 1CG401 defective
innermost circuit? 12-15 or 1C401
| YES YES
y NO
Is voltage obtained at pin 19 ICG102 defective
of IC102?
YES
- NO -
|s there an output from pin 3 1C103 defective
of IC1037
Feed motor, connector or CD
mechanism defective
1C103 defective
Y NO NO
Does the pickup stop - |5 the sensor output of the —————me Limit switch or connector
after returning to the limit switch input to pin 16 of dofoctive
innermost circuit? 1C4017
lYES YES
[ 1c401 defective IC401 defective
Is the voltage at pin 8 of IG101 OV when Fic IC101 defective
pin35 of 1IC401 is at high level?
YES

Is 2.0V laser power supplied to the NO Q101 defective
collector of Q1017

YES

[ Defective pickup |

13



.When laser beam is emitted

Does the pickup lens move up —L-)- Is a facus error signal output NO 1C102 defective
and down? from pin 30 of IC1027
YES
Is thare an output from pin 8 of NO 1C 103 defeclive
1G1037
YES
Focus coil and connector
defective
Load the disc for the following checks.
L NO
Is & focus OK signal { 3.4V) 1IC101 dsfective
output from pin 28 of IC1017
YES
Y NO
Is the voltage of G201 collector
|ov?
YES

When there is no audlo output

| Is the power suppply circuit voltage normal? }————-No—blﬂefective power circuit l
YES
Is a pulse signal cutput at pins 72, 74 and 75 of NO 1C201 defective
IC2017?
YES
' NO
Is there an analog output from pins 11, 14, 18 and 21 IC701 defective
of IC7017?
YES
is there an analog signal output at the collectors of NO bi Buffer amp. defective Q609—Q612 defective,
Q609, Q610, Q611 and Q612 ?
YES
Is there an analeg output at the Lp Is the muting circuit operating —No—.-l Muting circuit defective
collectors of Q325 and Q3267 properly?
lYES lYES
| Output pin jack defective Filter circuit Q313, Q315, Q317,

G314, Q316 or Q318 dafective

14



{2) When the tray fslls to operate properly

[Does the tray open and clcse?}——-&b

{3) When Initial read cannot be execuied

Is input from the OPEN/CLOSE
button normal?
1C401, pin 37

NO

YES

Is there an output at the motor
drive terminal of 1C4017
I1C401, pins 9 and 10

YES

Is there an output from pin 8 of

the motor drive 12037

YES

NO

| OPEN/CLOSE button defective. |

1C401 defoctive

1C203 defective

-

Loading motor and its lead wire
defsctive, or loading mechanism
defective ]

The following checks can be done without a disc

w-| Is a laser beam emitted? [—

[ Yes

>~®
>®

loaded.
[Does the dise motor run?} NO
l YES
— - NO
Is a tracking signal output at Pin 20 of IC101 ? -

- A, —

1G101 defective
Poor connection between CD. mechanism and
connector

12

YES

fs the eye pattern output at Pin 17 of 1C201 7|

NO 1C101 defective




IC TERMINAL FUNCTIONS

1 RF RF surmming amp. input terminal.
2 RFO RF summing amp. cutput terminal.
3 RF- RF summing amp. retum input terminal.
4 P/N Laser diode P/N select terminal.
5 LD APC LD amp. output terminal,
8 PD APC PD amp. input terminal.
7 PD1 RF |-V amp. (1) invert input terminal.
8 PD2 RF |-V amp. {2) invert input terminal.
o VC GND terminal,
10 F F |-V amp. invert input terminal.
1 E E 1-V amp. invert input terminal.
12 EQ E |-V amp. output terminal.
13 El E |-V amp. ratum input terminal.
1G101 14 VR DC voitage output terminal.
15 cC2 DEFECT signal input terminal,
16 CCiH DEFECT signal output terminal.
17 VEE Negative power terminal.
18 FE BIAS Focus error amp. bias terminal.
19 FE Focus error amp. output terminal.
20 TE Tracking error amp. output terminal.
21 DEFECT DEFECT comparator cutput terminal,
22 MIRR MIRR comparator output terminal.
23 ceP MIRR hold capacitar connect terminal.
24 CB DEFECT hold capacitor connect terminal
25 DGND GND terminal.
26 ASY Auto asymmetry control input terminal.
27 EFM EFM comparator cutput terminal.
28 FOK Focus OK comparator output terminal.
29 LD ON Laser diode on/off select terminal.
30 Vee Positive power terminal.
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IC102

1 TEIN Pr;:::p. Tracking error signal input terminal.
2 TCIN Pr;::t\p ) Track cross signal input terminal.
3 SHOCK IN P’; :3:"' Shock detector signal input teminal.
4 HFOK | Freamp. HF OK signal input terminal,
input
5 MR Pr;:::t\p. Mirror detected signal input terminal.
6 .'J:tl.uar;p Mi-com /O Cutputs *H" undar jump function,
7 HFD Mi-com (/O "1" indicatas that MR input is "1" and track servo loop is off {TS OFF, JF, JR).
8 T-HLD Track Direct control terminal for TS1 switch. 1" indicates that TS1 switch is "b", "0"
sBervo indicates that priority is given to controller command.
9 DATAQUT | Mi-com /O Inner condlition output changed by command modes,
10 JP1 Mi-com IO 1 track jump control signal, Usualiy "H".
11 MsD Mi-com YO Serial data input terminal {LSB first, B-bit data).
12 MLA Mi-com 1O Latch signal of serial data from mi-com to servo IC.
. Clock signal of serial data from mi-com to servo IC.
12 MCK Mi-com 1O Receives data on leading edge.
14 ACLR Mi-com O Al clear input. {Clear inner registors and flip-flops by "L" signal.)
. Power . . .
16 Bias supply Veo/2 bias power supply output when single-pole power supply is used.
Power Common terminal, Connect to GND when double-pole power supply is used
16 COM . !
supply and to BIAS when single-pole power supply is used.
17 GND Power GND terminal.
supply
18 Vee Power Negative power terminal. Connect o GND when single-pole power supply is
supply used.
19 SSOUT Slide Operation amplifisr S8 output
servo '
Slide ] - :
20 SS @ Operation amplifier SS reverse input.
sanva
Slide . . .
21 85() servo Operation amplifier $S non-reverse input.
22 TS OUT Track Operation amplifier TA output.
servo




23 T80 sorvo Operation amplifier TA reverse input.
Track . .
24 TG2 serve Track gain select switch TG2 output. Set to open or commen leval.
25 TS Track Operation amplifier TA non-reverse input
servo )
Track X .
26 TG1 sarve Track gain select switch TG1 output. Set to open or comman level,
27 TEOUT Track Operation amplifier TE output
servo '
28 TES Track Operation amplifier TE reverse input
servo ’
Focus .
IC102 29 FSRIN oo Focus search voltage level detector input,
30 FSOUT Focus Operation amplifier FA output.
servo
31 FSO ':gf:': Operation amplifier FA reverse input.
Focus . - :
32 FS®) servo Operation amplifier FA non-reverse input.
Focus . .
a3 FG servo Focus gain selact switch FG output. Set to ¢pen or common level.
Focus . . . .
34 C-FSR servo Connect capacitor which determines time constant of focus search waveform.
as -Ref Pawer Terminal for connecting resistor for setting current value of reference current
supply source.
Power -, .
38 Vee supply Positive power terminal.
1 +VIN 1 Positive input terminal 1 for amp. 1.
2 -ViN 1 Negative input terminal 1 for amp. 1.
3 ouT1 Qutput terminal 1.
4 ouT2 Quiput terminal 2.
1C103 5 -VIN 2 Negative input terminal 2 for amp. 2.
6 +VIN 2 Positive input terminal 2 for amp. 2.
7 +VIN3 Positive input terminal 3 for amp, 3.
8 -VIN 3 Negative input terminal 3 for amp. 3.
9 ouTa Output terminal 3.
10 NC

17



12 Vee — Positive power supply.

1 EMP o] Emphasis code output. Emphasis = "1"

2 PWM1 (o] Disc motor drive PWM output 1. -

3 PWM2 o} Dise motor drive PWM output 2. +

4 DOTX 0 Digital output,

5 ACRCY | Channel status clock input.

-] TESTI | Test mode selact input.

7 DOBSEL I Quiput data bit select.

8 DASEL1 | D/A converter interface select input 1.

9 DASEL2 I D/A converter interface select input 2.

10 DASEL3 ! D/A converter interface select input 3.

1 DASEL4 1 D/A converter interface sslect input 4.

12 MSD 1 Microconputer interface senal data input.

13 MCK | Microconputer interface shift clock input.
1201 14 MLA I | Microconputer interface data latch clock input

15 ACLR ] Microconputer interface register clear input.

16 HFD I Play signal absence signal input.

17 HF | Play signal input,

18 IREF | Detaction/PLL circuit reference current input.

19 TLC o) Slica level control output.

20 LPF VO | PLL leop filter connection terminal,

21 LOCK/DRD O | Synchronous/low disc rotate status output.

22 SYCLK o] Frame synchronous status output.

23 Voo2 I 5V power supply used for Detection/PLL circuit analog area only.

24 DRD o] Low disc rotate status output.

25 EFFK Q | EFM frama clock output.

28 SCINT Q Subcode Q interrupted signal output,

27 SQRO o] Subcode Q register cutput.

28 SQRCK | Subcode Q register data shift clock input.

29 SCOR O | Subcode synchronous signal cutput.
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1C201

Fi &

Subcode Q CRC check result output,

30 CRCF 0

31 SCCK 1 Shift clock input for serial subcode data output.
3z Vss2 1 GND terminal.

33 SCOE2 | Subcode parallel output channel P to S enable input.
34 SCOE1 | Subcode parallel output channel T to W enable input.
35 SBCW O | Subcode channel W output.

38 SBCV O | Subcode channel V output,

a7 SBCU 8] Subcode channel U output.

38 SBCT Q Subcode channel T output.

29 SBCS o] Subcode channel S output.

40 SBCR o) Subcode channel R output,

41 SBCQ QO | Subcode channal Q output.

42 SBCP O | Subcode channel P output.

43 RAS o Row address strobe signaf cutput.

44 NC —

45 RDB2 1o _Extemal memory data /O 2.

48 NC —

a7 RDB1 K0 | External memory data [/O 1.

48 RDB4 KO | External memory data 1/0 4.

49 CAS o] Column address strobe signal output.

50 RDB3 /O | External memory data 1/0 3,

51 WE Q | Write enable signal output.

52 NG —

53 RAD1 O External memory address cutput 1.

54 RAD2 o External memory address output 2.

58 RAD3 (o) External memory address output 3.

56 RAD7 O | Extermal memory address output 7.

57 RAD4 Q External memory address output 4.

58 RADS o] External memory address oulput 5.

59 RADS& o) External memory address output 6.
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80 RADO Q | External memory address output 0.
61 EST2 Q Error status 2.
62 ESTH o Error status 1,
63 Voo1 | 5V power supply.
64 DOFK (e OSC frame clock output.
85 FSCK o] Clock output. 44.1kHz
66 cadg O | Clock output. 8.4672MHz
67 C423 O | Clock output, 4,2336MHz
&8 C16MI 1 1/2 divider input.
&9 C8MO o 1/2 divider output.
1C201
70 Xl | Crystal oscillator input.,
71 X0 o) Crystal escillator output.
72 DOt O | D/A converter serial data output.
73 Vss1 I GND terminal.
74 DSCK 0 1 D/A converter data shift clock output.
75 LRCK O | D/A converter left/right clock output.
76 DO2 o) Dual D/A converter serial data output.
77 WDCK o D/A converter word clock.
78 BLRCK (@] D/A converter leftright clock output.
79 APTL 0 D/A converter deglitch clock L.
80 APTR 0 D/A converter deglitch clock R.
1 OE | Qutput enable input,
2 Q1 O | Data I/O.
3 DQ2 /O | Data Q.
4 w 1 | Write control input.
IC202 5 RAS I | Row address strobe input.
B A6 | Address input.
7 A5 | Addrass input.
8 A4 | Address input.
g Vee —_ Power supply (5V).
10 A7 | Address input (row address anly).




11 A3 ] Address input.

12 A2 1 Address Input.

13 Al 1 Address input.

14 AD | Address input (row address only)
1caoz

15 DQO3 110 | Data l/O.

16 CAS i Column address strobe input.

17 DQ4 10 | Data IO,

18 Vss — | Power supply (OV).

1 VSENCE1

2 ouTt G | Outputterminal 1,

3 -VIN1 i Negative power supply.

4 +VIN1 i Positive input 2,
1Cc203 5 VEE Negative input 2,

6 +VIN2 I Positive power supply.

7 -VIN2 | Negative input 2.

8 ouT2 O | Output terminal 2.

9 VSENCE2

10 Vee Positive power supply.

1 Vee Positive power supply.

2 Pés fle]

3 Péa Qo

4 Péa Vo

& P62 o

6 Pé&1 1o
IC401

7 Péo fle)

8 P2 /O port I/0 | Disc tray open diraction driving output,

9 P2e /O port IO | Disc tray close direction driving output.

10 P2s 1/O port o

11 P24 /O port 110 | Serial data output.

12 P23 VO port 110 | Serial data output,

13 P2z QO port 110 | Data latch clock cutput.
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14 P21 /O port fle]

18 P20 IO port lle)

16 Paz OUT PORT 0] Display output i.

17 P3s QUT PORT o] Display output g.

18 P3s OUT PORT 0 Display output f.

19 P34 QOUT PORT (o} Display output e,

20 P33 OUT PORT (o} Display output d.

21 P32z OUT PORT o Display output c.

22 P31 OUT PORT o Display output b.

23 P3o OUT PORT o] Display output a.

24 P53

25 P52

26 CNVss Usually connected to Vss.

27 RESET I Reset input.
IC401 28 XIN CLOCKIN I Clock input.

28 XOuT CLOCKQUT, O Clock output.

30 XCIN CLOCKIN | Serial data input.

31 XCOUT |CLOCKOQUT| © | Clock output.

32 Vss Power Supply.

33 %] 6] Timing eutput,

34 P57

36 P5s

36 P35

37 P54

38 VP Pull down voltags input.

39 P51

40 P50

41 P17 QUT PORT (o} Laser diode control output.

42 Ple QUTPORT | O | Display output 7.

43 P1s OUT PORT o Display output 8.

44 P14 OUT PORT o Display output 5.
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QUT PORT

45 P13 0 Display cutput 4.
48 Elz OUT PORT o Display output 3.
47 P14 QUT PORT o Display output 2.
48 P1o OuUT PORT O | Display output 1.
49 PO7 IO port 110 | Serial data input.
50 POs IO port 11O | Frame synchronous state output.
51 POs Q0 port 110 | Low disc rolate state output.
52 PO4 11O port 110 | Sub-code synchronous signal output.
53 P03 1O port if0 | Sub-code Q check.
54 PGz 1O port /O | Sub-code channel Q output.
IC401
55 PQ1 KO port 170 | Interrupt input.
56 POo O port 110
57 P4z
58 Pds
59 Pds
60 P44
61 P43
62 Pdz
63 P41
&4 Pdo
1 ouT1 O | Qutputterminal 1,
2 n | Negative input terminal 1 for amp. 1,
3 IN1 | Positive input terminal 1 for amp. 1.
4 V- Negative power supply.
G801
5 IN2 | Positive input terminal 2 for amp. 2.
& ha { Negative input terminal 2 for amp. 2.
7 QuT2 QO | Output terminal 2.
8 V+ Positive power supply.
1 MLD | Mi-com command load input terminal. Low level=load
IC701 2 RSTB Reset terminal. Low lavel=active
3 IE I Low level=LSI tormat. High level=12S format.
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IC701

Digital filter tost output terminal 1,

5 TP2 Digital filter test output terminal 2.

6 TEST 1 Digital filter test signal input terminal 1. Nominal=Low avel
7 TEST 2 Digital filter test signal input terminal 2. Nominal=Low level
8 NC

8 NC

10 AVDD 4 Analog power supply terminal 4. (+5V)

1" OUTL(-) L ch. negative PWM output terminal.

12 AVSS 4 Analog ground terminal 4.

13 AVSS 3 Analog ground terminal 3.

14 OUTL(+) L ch. positive PWM cutput terminal.

15 AVDD 3 Analog power supply terminal 3. (+5V)

16 NC

17 AVDD 2 Analag power supply terminal 2. (+5V)

18 OUTR({+) R ch. positive PWM output terminal.

19 AVES 2 Analeg ground terminal 2.

20 AVSS 1 Analog ground terminal 1.

21 OUTR(-) R ¢h, negative PWM output terminal.

22 AVDD 1 Analog power supply lerminal 1. {+5V)

23 OvDD 1 Digita! power supply terminal 1 for oscillator. (+56V)
24 DVSS 1 Digital ground terminal 1 for oscillator.

25 X2 Crystal oscillator.

26 X1 Crystal oscillator {(external clock input terminal).
27 NC

28 DVDD 2 Digital power supply terminal 2. (+5V)

29 Dvss 2 Digital ground terminal 2.
30 NSUB Connect 1o the D-VDD terminal.
31 ZFLGB Zaro signal detect output terminal.
a2 192FS Cloek output. 8.4672MHz
33 LRPOL Polarity (L ch. and R ch.) serect terminal, Llevel=R H level=L
34 LRCLK LRCLK input terminal.

35 BCLK Serial input bit clock.
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ic701

36 SADATA Serial data input terminal.

37 DvsSs 3 Digital ground terminal 3.

38 DVDD Digital power supply terminal. {+5V)

a9 384FS Clock output. 16.8344MHz

40 PD Power down terminal, High level=active
41 MDATA Mi-com command data input terminal.

42 MCLK Clock input terminal for mi-com command.
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CIRCUIT DESCRIPTION

1. APC CIRCUIT

A semiconductor laser Is used as the light source for the optical pickup, As the cutput from the semiconductor laser changes
radically with changes in temperature, a circuit must be provided to stabilize this output. For this purpose, a menitor diode which
detects the optical output of the laser diode is used in the semiconductor laser.

As the laser diode emits light from its bonded surface, light is emitted both in front and behind. The light emitted behind is
monitored with the monitor diode installed on its rear surface, and the optical cutput is thus controlled. The light emitted in frant
bacomes the light source for the pickup.

Fig. 1 shows the APC circuit.

When the temperature rises and the optical output decreases, the moniter diode current {IS) decreases, the electric potential of
IC101 pin § rises, the base current of the driving transistor increases, and the laser diode current increases. This causes the
reduced optical output to return to its former level.

Vce
A =—vwA—
" ! APC
L
Optical Pick-up 33 PD AMP.
—_—— - .
I— I = APC
| D : LD AMP
- . (Eﬁ—cm
: w0 L I Q101
I
: I : Is f.‘\ PD
o=
| T
I MONI | < | .
: Vee iIc1e1

Fig. 1

2, FOCUS SERVO

2-1. Optical pickup

This set employs a three-beam optical pickup comprised of six division photodiodes,
A through F as shown in Fig. 2. The four photodiodes (A through D) at the center
provide focus error detection by using their property to allow the beam to facus into

a round image only at a certain point. ]
The sums of outputs from diagonal two elements of four division photodiodes (A+C

and B+D) are compared by the differential amplifier in 1C101 to detect the shape of AlB
the beam image. D|C

The remaining two diodes (E and F) provide tracking error detection by means of
sub-beam spots, 3

Three spotted (six-division)
photo diodes

Fig. 2

2-2. Focus error detecting cperation

The reflected laser beam frem a disc is polarized 90° with the beam-splitter and sent to the cylindrical lens. The beam passed
through this cylindrical lens is then sent to the four division photodiodes and focuses into an image whose shape varies with the
distance between the disc and the objective lens. Such change in the baam shape causes the current flowing from the photodiodas
to vary .

Shown in Fig. 3 is the principle of the fecus error detection.

The currents from the photodiodes (A+C and B+D) are applied to pins 7 and B of IC101 and converted o voltage by RF 1-V
amplifiers {1} and {2) included in IC101.
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Just focus -$~

&

Far

Fig.3

2-3. Focus servo contral operatlon

The focus error signal, after begin converted to voltage by the RF 1-V amplifier, is transmitted to the operation amplifier in the IC
and cutput from pin 19.

When the disc to objective lens distance is in just focus, the beam forms a true round. In this state, the beams applied to four
elements of four division photadiodes become equal and thus the output provided then is O{zera). When the disc to objective lens
distance is too close (near focus), the beam is reflected divergently to form an oval in crosswise direction. In this state, the
outputs provided from photediodes A and C are-higher than those from B and D, resulting in negative (-) output voltage. On the
other hand, when the distance is too far {far focus), the beam is reflectd convergently to form an oval in longitudinal direction. Then
the outputs from photodiodes B and D are higher, resuiting in positive (+) output.

The output voltage(focus error signal) from pin 19 of IC101 passes through I1C102 , in from pin 32 and out from pin 30, and IC103,
in from pin 7 out from pin 8 as shown in Fig. 4. [t is amplified in each IC and fed to the focus coil which then drives the objective
lens of the pickup.

IG101

RF -V AMP. (1) gz G103

FOCUS

%H??‘D—@—é D

RF -V AMP. (2}

2-4, Tracking error detection system

Fig. 5 shows the principle of the tracking error detection system which employs the three beam system.

The taser beam is divided into the main beam and two sub-baams by diffraction grating and they are arranged on one line. The
center line connecting these three beams has a slight offset angle against the main beam. The main beam is received by
photodicdes A, B, C and D and two sub-beams by E and F respectively.

Fig. 5-A shows the on-track state. As both auxiliary beams 1 and 2 are slightly on the track in this state, the outputs of
photodiodes E and F are equal and the tracking signal is O{(zero). When the track is shifted to the left (Fig. 5-B), the auxiliary beam
1 is off the pit. This allows more light to be received by the photodiode E, resulting in positive (+) tracking signal output. On the
other hand, when the track is shifted to the right (Fig. 5-C}, the amount of light recsived by the pholodinde F increases, resulting in
negative (-} tracking signal output. And these extreme signals are detectoed as tracking error signals.
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EI P DETECTOR
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CORRECTION
() TRACKING ERROR ’
Fig. 5

2-5. Tracking servo control operation

When a tracking error signal is detected by pholodiodes E and F, it is fad to pins 11 and 10 of IC161 respectively as shown in Fig,
6. In1C101, the signal is converted into voltage by the E |-V amplifier and F I-V amptifier, transmitted to the tracking error amplifier
and output through pin 20. While it passes through IC102, in from pin 1 and cut from pin 22, and 1102, in from pin 6 and out from

4, it is amplified in each IC and sent to the tracking coil to adjust pickup so that the amount of track shift is reduced as clossly to
none as possible.

Pick-up G101 G102 103
_____ 1

F I-V AMP.

TRACKING
COIL

TRACKING
ERROR
AMP,

Fig. 6

3. Regenarative Circult

341. RF clrcuit

The currents from photodiodes (a, b, ¢ and d) are fed to IC101 through pins 7 and B and converted to volitage by RF |-V amplifiers
{1} and (2} respectively there, added by the RF summing amplifier and output from pin 2 as a signal. As itis sent to pin 7 of [C201,
it can be checked at the test point (TP201) provided on its way by means of the eye pattern check.

. IC161
Pick-up
______ -— M
A I RF -V AMP. (1) LA DN W
i y .
C>—|—'(I 7 } TP201 AN XX/
| > o
D>—:—-<a } oF Eye Paftern (TP201)
Photo dinda | SUMMING
______ 4 RAF |-V AMP. (2) AMP.

Fig. 7
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3-2. EFM demodulation, srror correction, serial/parallel conversion

EFM demodulatian, error correction and serial/parallel conversion are performed by the internal circuitry of 1C201. The eye-pattarn
signals from pin 2 of IC101 are sent to pin 17 of 1C201, then demoduiated from 14 bits to 8 bits by EFM readjustment. At the same
time any error, if found, is corrected (CIRC) and the signals are sent to the D/A converter interface, After that, they are output as
18-bit digital signals from pins 72, 74 and 75 of 1C201 and fed to the D/A converter of IC701.

w2
G.D_ HF | | EFM | | <CIRC DAGC .@ D/A CONVERTER
COMPARATOR DEMOD. DECODER IF IG701
Fig. 8

4. 1-bit D/A Converter

Conventionally, high-precision D/A conversion was mainly carried out using rasistor ladder systems. There was, however, oné main
drawback with these systems, which was that zero cross distortion was likely to be generated. To achieve production of a high-
precision D/A converter with a minimum amount of zero cross distortion, it wouid be ncecessary to carry out complicated and
bothersome processes such as laser trimming processing. In addition, use of such D/A converter would require a sampling-and-
held circuits{or de-glitcher circuit} and an intricate analog filter with special characteristics when mounting it.

To solve these difficulties, we used a 1-bit D/A converter with 3rd order noise

shaping technaclogy (1C701: MN 8471),

4-1, Features and Configuration of MN6471
Features 1. No zero cross distortion
2. No non linear distortion
3. Built-in 4 times oversampling digital filter
4. 2 channels (left and right) built in
5. 4DAC configuration possible
6. Single 5V power supply operation
The block diagram is shown In Fig. 9. The MN8471 is configured of a digital filter, a 3rd order noise shaping circuit, and a PWM,

PWM > L(+)
Converter{ .| {-)
16 bit Diital 18 bit 3rd Order 11 value
7| Fiter 7> Noise 7
fs ‘ 4fs  [Shaping 32 fs
PWM =5 {+)
Converter—» g (=)
Fig. 9

4-2. Canfiguration of MNG471

Fig. 10 shows the configuration of the MN8471. The sampling fraquency of the input data is expressed in fs, so the 3rd order noise
shaping circuit operates at 32fs. This means that a 32-times oversampling filter is required. In this LS|, however, oversampling is
carried out first at 4fs in the first digital filter, and following that, a 0 order hold takes place in the 3rd order noise shaping circuit,
This enables conversion of the 4fs signal to a 32fs signal.

The digital filter, using 384fs as clock signals, and the noise shaping section, uses 84fs, carry out time division pracessing on the
data for the left and right channels. The PWM section, using 768fs as a clock signal, carries aut signal processing for the left and
right channels independently,

In the naise shaping section, the 19-bit 32fs signal is converted to 11 values and pulse width modulation {PWM)} in carried out on

these signals in the PWM section. D/A conversion is carried out in this way.
Foilowing are the descriptions of the various blotks,
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Crystal (788 fs)

alla

CsC
CLOCK (384fs) CLOCK {64 fs) 322 ;: | cLock
(768 fs)
[ k r_S—'—T_'_t_“t_' """" 1 P K
g | — 118 bit ! [Single-integration i 11 value | -
— : ?Jﬁg?l : 7 : type noise : : Loh =L (+)
16 bit : : 4 f5 : shaper ! i
| SO 4 | |
Digital filter section ! Doudle- i i
1
|| integration type ! i
'l noise shaper ! |
L —— L
3rd order noise shaping section PWM section
Fig. 10

5. Digltal filter
Fig. 11 shows the signal data of an audio signal up to 20kHz that has been digitalized, along with the frequency distribution of the

signal data. The graphs show the conditions for a sampling frequency of 44,1kHz, plus its doubled frequency, 88.2kHz, and its
quadrupled frequency, 176.4kHz,

As the figure shows, for the same signal up to 20kHz, the noise portion of the digitalized signal component tends to shift toward the
higher range of the signal it the sampling frequency is increased. However, at any sampling frequency, the volume of nacessary
audio signal information remains constant up to 20kHz. This allows certain important results to be derived; that is, if the
information represented in section (a) is obtained, then it should be possible to create a signal in the form shown in (b) or (c).

When the nolse caused by sampling shifts to the higher frequency range, as shown in (b} or (¢}, the low pass filter characteristic to
eliminate noise during re-conversion to an audic signal need not be steep but can be rather gradual as shown. It is comparatively
simple to provide a high audic quality low pass filter of such characteristic with little phase fluctuation or distortion,

The question now becomes how to make a signal sampled at 44.1kHz resemble one sampled at a much higher frequency, Fig. 12
shows the signal sequence sampled at the same 44.1kHz as in Fig. 11 and its frequency distribution.

Audio input signal /—\
’ S
Frequency distribution l 50kHz
(a) 44.1kHz sampling (b) 88.2kHz sampling {c) 176.4kHz sampling
Digitalized signal ‘ ) I Hl”“
sequence 1 l 1L, ;11]” L. ,
iy T
Frequency distribution
af signal
20k 44.1k_88.2k 132.3k 20k 88.2k  176.4k 20k 176.4k
Low-pass filter ‘
charactaristic
20k
Output signal /_\/
Fig. 11
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It the frequency is to be doubled as the first step in increasing the sampling frequency of the signal, zero-level data is added
between the data marked with X in Fig. 12{b). In the original signal sequence sampled at 44.1kHz, there are data only at the
points of the sampling timing, while the intervals between those points have all been made zero-level. Introducing zero data in
these intervals does not change the original data in any way, nor is the frequancy distribution :altered. Only the sampling frequency
is doubled,

Passing this data in its modified form through a digital filter with the characteristic shown in Fig.10(¢) causes the portion
corresponding 1o NI to be eliminated, resulting in a signal sequence with the frequency distribution shown in (d). This signal
sequence possesses exactly the same shape as that obtained for the signal in Fig. 11(b), sampled at 88.2kHz.

In other words, this method enables the sampling frequency to be doubled.

The digital filter used in this unit is a Finite Inpulse Response type. lts circuit diagram is shown in: Fig. 13.

The sampling frequency of this unit has baen quadrupled, and the phase characteristic has been improved by using a softer analog
low-pass filter.

{a) Signal sampled at 44.1kHz

Al e BRI

BN
Sampling frequency

(b} Zera-level signals at the X marks increase the sampling

frequency only, without changing the energy distribution of
the fraquency.

_?.TUNHTTTT WWW@

Hapetilion cycle
{c) Digital filter charactaristic of signal

1 [

{d) Signal sequence that has passed through a digital filter

s TL /—:21

(e)

Digital input signal

SR : Shift Resistor

a; :Coefficient digital output

N



6. Noiee shaper

a) Single-integration noise shaper
The block diagram is shown in Fig. 14.

According to the figura, the relation between input X and output Y is as follows:

Y=X+(1-ZWvq ......... {1
The gquantization error Vq is a random value, and (1-2‘1) expresses the differential characteristic. Thus, according to equation (13},
the spectrum of the quantization errar Vg for the single-integration noise shaper has a characteristic of 6dB/oct, and the lower the
frequency is, the greater the attenuation becomes. (This is because the naise distribution can be changed by the noise shaper),

b} Double-integration noise shaper
The block diagram is shown in Fig. 15.

Vg Vg
Input ‘ Cuiput Input + Output
u utpu
@ § LQFr—¥ x| § [0 § LQr

Z-1: . ‘ Z-1

f

LQ: Local quantizer
ral¥ Delay

Vq : Quantization srror Fig. 14 Fig. 15
5 ¢ Integrator

In Fig. 15, the path to the output seen from W has a configulation identical to that of the single-integration noise shaper, so that
relation between W and Y is:

Y=W+{1-Z1Vq v, {2)
The relation between X and Y is:

W= 1—'2—1' (X-Z) o, {3)

And the result ebtained from above equations (2) and (3} is:

Y=X+(1-Z12Vg ... {4)
Comparisan with equation (1) shows that the term (1 - Z-1) is a square of itself. In other words, with the double-integration noise
shaper, the spactrum of the quantization error Vq is attenuated at a slope of 12dB/oct.

Fig. 16 shows the output spectrum of the noise shaper.

a) Single-integralion noise shaper
0- b) Doubie-integration noise shaper
—20 A ¢) MNB471 noise shaper
o —40{ @
k=) \
= —60
£ 80
3 (o)
=100 + .
120 (©)
—140 T . T y T T
8fs 16 fs
Frequency
Fig. 16

§-2. 3rd order naise shaper
The black diagram of the 3rd order noise shaper is shown in Fig. 17.

This configuration shows that the first stage uses a single-integration noise shaper and the following stage uses a double-
integration noise shaper. The quantization error of the first stage is input at the second stage.

In this configuration, single-integration and double-integration noise shapers are connected at several stages, and the quantization
error of the previous stage is quantified again at the following stage, so that the quantization error included in the output of the

previcus stage is negated. In this way, compensation is carried out.

In this noise shaping circuit, the input is expressed as X, the output as Y, and the re-quantized error as Vg, and their relation for
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sach orderis shown in the following equations.
{1st order) Y=X+(1-Zhvg
{2ndorder)  Y=X+(1-212yg
(3rdorder) Y=X+(1-218vg

In noise shaping, as the order of the transfer coefficient called {1 - 2-1) becomes larger, the noise in the 1/2 fs audia band moves
higher in the frequency range. The result is that, within a narrow audio band, an 18-bit performance can be obtained even from a 1-
bit DAC.

Vg
=@ § FLQ T
- d
Z1 N
+ ] - - z-1
~V e Vqz Yi=X4+(1-ZVal s (5)
@ = } Yo=-Vqr+(1-2212vVq2 ............ (8)
" Y=Y14(1-ZNVY2 o, )
& § o § —Laf—>

The result obtained from above equations
(8) ~ (7)is:

Z-1l=

Fig. 17

Y=X+(1-Z18Vaz oo (8

7. PWM Output Section

in the output from the MN&471 noise shaper, the 11 value data of the 32fs is output. In the PWM section, pulse width modulation
(PWM) is carried out on that signal, enabling D/A conversion.

Fig. 18 shows the PWM section of the MN8471,

The 11 value digital data output from the noise shaper is converted (1-bit data stream) to pulse signal with 11 pulse widths
precisely controlled by the crystal OSC and output as an analog signal. In the PWM output section, signals from both left and right
channels are output as differential autput so that

the synchronous-phase noise is eliminated and the 2nd order high-frequency distortion is reduced.

-

™ lﬁ\?th :
S

noise shaper=— 52 1° i
AN

|| Ren T

PWM

5

7

Fig. 18
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8, Audlo Clrcuit

Fig. 19 shows a block diagram of the audio circuit.

The output from pin 21 (QUT R ( - )} and pin18 (OUT R (+)} of the {C701 DsA converter MN8471 passes through the buffer circuit of
the discrete circuit configured of Q604, 608, and 612; and Q602, 608, and 810 respectively, It is then input to the differential input
amplifier, which is symmetrical in the up and down directions, of the discrete circult configured of the following stage, which
includes Q310, 312, 302, 304, 306, 208, 314, and 316. The oulput undergoes differential synthesis in this circuit, and after
synchronous-phase noise has been sliminated, the resulting signal is output to the low-pass fiiter of the discrete cireuit
configuration of the following stage as an audio signal with very little 2nd order high-frequency distortion. Q805 and 609 (left
channel), and Q608 and 610 (right channel) are an inverted darlington buffer circuit, while Q801 (left channel) and Q802 {right
channel} are a FET-controlled constant-current circuit. Q309 and 311 {left channel) and Q310 and 312 (right channel) are, similarly,
a FET-controlled censtant-current circuit. Fig. 20 shows the buffer circuit and the differsntial input amplifier {left channel only).

DAC

~JUUUL
ov

PWM output

1

Fig. 19

b

L ch

Rch

25K 246 (GR2)

25C22408L)
@301,0303

22K

R325

N e

~

25A970(8L)

2SC2320L(F’

Butter circuit
Fig. 20

Differentiat input amp.

> to LPF



9. Low-pass filter

Fig. 21 shows a final-stage circuit which includes a low-pass filter and other elements.

The emphasis data from the disc is output through the EMP terminal (pin 1) of IC201. When a disc to which emphasis is applied is
played back, this terminal is set high and Q202 turns on. Following this, Q317 (left channel) and Q318 (right channel) are also
turned on. Then cornecting C305 (left channel) and C308 (right channel) to the ground provides the de-emphasis characteristic.
The portion of Fig. 21 enclosed by the broken line is a 3rd-order active LPF. This LPF causes noise in the high range to be cut.
Q321 and Q323 (left channel) and Q322 and Q324 (right channel} are buffer circuits of inverted darlington configuration. Q319 and
G320 are FET controlled constant current circuits.

Q325, G326, Q51 and Q56 are pawer muting circuits.

________??__1
5352 i
| | A
|o%3]|3v[ » 5%‘; 00— €J)Lch
y i > 4301 (1/2)
3 ik VARIABLE
s ! OUTPUT
| ?3&1 O €©)Reh
=
ox %gggszoi
[irl
= L(F) i
B
[ '___J A
| Leh
] J301 {2/2)
g P FIXED
21 OUTRUT
1 s | ©) Reh
| 2SK246 BRI |
[ K G333 l
00/16V| |
e
|
|
aszs ||
25¢2320] |
LIF) I
—id
E |
[ T |
IC201 b2
EMP 0
B3 2 2R
0202 =
RN2202
— RZ4 .'VYZZK
o = D53 152473 333
[+;] P -
A RO =
I%Qg

C57,
moo;z.ﬂ

35



iC BLOCK DIAGRAM
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IC201 : M50423FP
Digital Signal Processor
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IC401 : M50957

Microcomputer
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CD MECHANISM

EXPLODED VIEW




PARTS LIST
Ref Ne, Partho.

D om -~ WA .

$

SERTLRRBELRELRE

7-685-862-(01)
2642-170-{01)
2642-184-(01)
2-642-160-{01)
2642-137-(02)
2-642-130-{02)
2-642-158-{01)
2-842-189-01)
2-642-158-{01)
2-B42-142-(01)
8848-097-{01)
7-685-532-{19)
X-2642- 108-(1)
2-642-165-{0%)
2-642-432-{0%)
2-642-156-{01)
2-842-1453-(02)
7-685-535-{18)
4512-554.(01)
2-642-154-{02)
2-642-153-{01)
7-685-851-(01)
1-571-31211)
3000 fRre ]
2-642-148-{01)
3.653-387-{01)
4-913-731-(01)
7-621-775-{00)
X-2641-336-(1)
1-624-780-(21)
2642-161-(0%)
7-885-781-(01)
2.642-162-{02)
2-842-148-(01)
2-642-147-(01)
7-685-547-(13)
2.842-178-(01)
2642-177-(01)
2-642-176-{01)
26421 73 (01)
2642-133-(02)
X-2642-107-41)
2642-172-(01)
3-418:501-(11)
1-564-721- {11}
2-542-125-(01)
X-2642.106-1)
X-2642-105{1)
2-642-157-{03)
4-910-431-{02)
8-B4B-046-{51)
2-641-386-(01)
2-641443-102)
7-621-255-(35)
2-641-434-{01)
X-2641-344-{1}
3-303-809-{31)
2641404402
2-641-403-{05)
2-541-447-{01)
2-641-445-{02)
X-2641-348-{1)
1-570-822-(22)
1-608-263-{11)
1-564-720-(11)
2-641-371-{01)

Description
SCREW (+}{2.6Brmim)
HINGE HOLDER
HINGE

SHAFT

COIL SPRING (B}
COIL SPRING (A}
INSULATOR (C)
ROLLER

PLATE (T

SCREW

CD PLAYER SUB UNIT ASS'Y
SCREW {+)(2.6x5mm}
MAGNET ASSYY
CHACK CHASSIS
CHACKING PULLEY
TRAY

GEAR COVER
SCREW {+)(2.8x10mm}
WASHER

DRIVE GEAR
CONTRCL CAM
SCREW [+)({2x4mm)
LEAF SWITCH

LOCK WASHER
CENTER GEAR

LM BELT

LOADING PULLEY
SCREW {+){2 6x3mm)
MOTOR ASS'Y
MOTOR P. C. BDARD
TRAY HOLDER, FRONT
SCREW (+){2x4mm)
TRAY HOLDER, REAR
TRAY GUIDE, RKGHT
TRAY GUIDE, LEFT
SCREW {+}{3x10mm)
HOLDER, RIGHT
HOLDER, REAR
HOLDER, LEFT

LINK PLATE

BOSS

STOPPER LINK ASSY
SPACER

SCREW {+}(2.6x8mm)
CONNECTCR, 5 PIN
DAMPER

MAIN CHASSIS ASS'Y
SUB CHASSIS ASS'Y
FRONT TAPE

SLIDE SHAFT
PICK-UP ASS'Y
SPECIAL SCREW {2xSmm)
SLIDE HOLDER
SCREW {+){2x5mem)
GEAR COVER

SLIDE MOTOR ASSY
SPECIAL SCREW (M1.7x3mm)
GEAR (A)

GEAR (B}

SCREW (+){2.6x8mm)
SHAFT CLAMP

DISC MOTOR ASSY
LEAF SWITCH
MOTOR P.C. BOARD
CONNECTOR, 4 PIN
STOPPER
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GENERAL UNIT
EXPLODED VIEW
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A B [ c [ D l
PARTS LIST
Bsi Mo, PardNo Description Bat Nc. PartNo. Dascription
AA AA42-HD7500A PAMEL, FRONT ASS'Y (D4 145 1756-12101 LABEL D D ED
A& A442-HD75008 PANEL, FRONT ASS'Y €9 146 1756-CSA LAREL (D 3
A Ad42.HD7500C PANEL, FRONT ASS'Y 2 147 1756- 1160t LABEL > €
AA A42.HD75000 PANEL, FRONT ASSY (D 149 1756-11801 LABEL (I > @D >
AA Ad42-HD7500E PANEL, FRONT ASS'Y 150 2114-85143 BUSHING, FL (x2)
AB A24-HD7500A CABI BACK, REAR ASS'Y (MG 151 211111769 FELT, CABINET TOP
AB Ad24-HD 75008 CABI BACK, REAR ASSY &0 152 21111197 FELT, CD MECHA
AB A424-HD7500C CABIBACK, REAR ASSY ([ 153 22167186 SHIELD PLATE, PCB-3
AB A24-HD7500D CABI BACK, REAR ASS'Y D> 154 216-7187 SHIELD PLATE, PCB-2
AB A424-HD7500E CABI BACK, REAR ASSY 155 2219-8262 METAL FITTG, TRANS
025 1756-11802 LABEL o[> (B €D 156 2219-8261 METAL FITTG, CD MECHA
032 1751-03708 LABEL, SET G D D 157 2216-8063 METAL FITTG, HOLIZONTAL
105 211961201 CD MECHA 158 2210-8264 METAL FITTG, VERTICAL
109 m17-78 SERIAL LABEL 159 2219-7189 METAL FITTG, ACA PIN JACK
121 1315-02201 LEG {x4) - 1680 2219-8260 METAL FITTG, PCB-3
125 1414-14501 CABINET, TOP 161 2219-8282 METAL FITTG
125 1424-29505 CABI BACK, REAR (MDY 162 2292.7215 HEAT SINK, 07/08
1% 142429508 CAB| BACK, REAR P B €D 163 2227284 HEAT SINK, IC103
125 1424-29500 CABI BACK, REAR (D> 164 2240364 HOLDER, AC CORD
126 1424-20802 CABI BACK, BOTTOM 165 2240-ROT HOLDER (x5)
129 1442-22001 PANEL, FRONT (D 168 2360-7018 BOSS, SPECIAL (x2)
129 144222002 PANEL, FRONT €0 4D €D & 189 2601-7187 SHAFT, POWER SWITCH
130 1452-08302 LID, MECHA (> @D m 26512101732 SPRING (x2}
130 1452-08301 LID, MECHA €3 4B @B ¢ 176 2397-R0130082 SCREW (+}{x2)(3x8mm}
13 1514-19803 PLATE, FL FILTER 177 2347-R0126082 SELF-TAPPING SCREW (+}x9)(2.6x8mm)
12 153217502 WINDOW, FRONT 178 2347-R0130062 SELF-TAPPING SCREW (+){x14}(3x5mm)
134 1632-19503 ROTARY KNOE, OUTPUT LEVEL (v olllp 179 2347-R0130082 SELF-TAPPING SCREW (+}{x12) {3x8mm)
134 1632-19601 ROTARY KNOB, OUTPUT LEVEL 180 2847-R0130122 SELF-TAPPING SCREW (+}{x2)(3x12mm)
L el e The L i 182 2347-R0130064 SELF-TAPPING SCREW (+){x6}(3xamm)
135 1662-52102 PUSH BUTTON, PLAY, PAUSE, STOR, SKIP, 183 2347-R0130084 SELF-TAPPING SCREW (+}{x12}(3xBmm)
SEARCH (D> ' 2347-R0O140064 SELF-TAPPING SCREW {+}{x4)(4x6rmm)
135 166252101 PUSH BUTTON, PLAY, PAUSE, STOP, SKIP, 185 2347-R0140082 SELF-TAPRING SCREW {+)(x4){4xBmm)
SEARCH (I3 4> D D> 186 2347-R0130104 SELF-TAPPING SCREW {+)(3x10mm)
136 1660-80202 PUSH BUTTON, FUNCTION I 0 188 2401-035 WASHER, METAL {x)
1% 1662-52201 PUSH BUTTON, FUNCTION Aom 415103601202 CORD WPLUG D€l
DO OD A m 4161-03701220 CORD WPLLG aip B>
137 1662-52003 PUSH BUTTON, POWER (D> & AP 4161-00401182 CORD WPLUG @D
137 1662-52001 PUSH BUTTON, POWER (3 DY (D> | P 4161-04100 CORD WPLUG €D
138 1862-52004 PUSH BUTTON, OPENCLOSE (> AT £584-SB301 XFORMER, POWER €23
138 1662-62002 PUSH BUTTON, OPENCLOSE AT 5504.SB302 XFORMER, POWER o 4>
OO AT 558456303 XFORMER, POWER B>
13 1862-36303 PUSH BUTTON, 10-XEY {x11) (if> &l
19 1662-26301 PUSH BUTTON, 10-KEY {x11)
DO MD
143 1341568 NAME PLATE (DD
144 1756-03305 LABEL DY ED @b 4O
145 1756-05602 LABEL (MG

EXPLODED VIEW




! F [ G H 1 T J

PACKAGE

105, 108, 107, 111,
112, 022, 023, 026,

147,027
. DN R~
021
023 "7
021 I
023 115
024
029
148
114
Bef.No,  Part No, Description Bef.No., ParfHe, Description

021 1756-03113 LABEL (x2) 3 1M1 1118047 ATTACH SHEET, GUARANTY CARD (> &I
022 1113-0C OWNER CARD (> 12 11150137 ATTACH SHEET, SERVICE GUIDE Iy
023 1756-03108 LABEL () (4> 114 1221-7037144 CARTON BOX €IE»
023 116-GC GUARANT CARD €[> 114 1221-26903 CARTON BOX
023 17560311 LABEL , 2> 114 122126004 CARTCN 80X (B €D
024 1756-06303 LABEL A €D D 114 1221-7047144 CARTON BOX G (>
026 1111-F30253 OWNER GUIDE, SAFETY GUIDE 11§ 1222.7359 CUSHION, R

oo 16 12227360 CUSHION, L
027 111-J30219 QWNER GUIDE, AUSTRALIA ADDENDUM SHEET 17 122311729 SOFT SHEET, FRONT PANEL

[ b5 118 1241-C1491 POLYETHY BAG, SET
029 1756-08501 LABEL 240V G 19 1241-R0123350 FOLYETHY BAG, I8
o3 1751-20301 LAEEL D D €D 147 1756-11801 LABEL
105 111.J30309 CWNER GUIDE, |B @Yy €I» 148 1756-11701 LABEL Y
105 111-F30310 OWNER GUIDE, IB 4> B> 704 41910355 BATTERY, DAY
105 111-J2053 OWNER GUIDE, B G 765 614205502 REMOTE CONTROL ASSEMBELY WD €D D
106 11801201 ATTACH SHEET (I € 765 814205501 REMOTE CONTHOL ASSEMELY @D €D D
107 1913-717004 OWNER CARD (DD G 769 418104601102 CORD W/PLUG, RCA TYPE
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SWe htamnational model only

POWER SWITCH P. €. BOARD
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F I G [ H ] | J
18V
Kcz02
16K DRAM
M54 16
15 7;
+5Y BV 7ot
Q6oz, 608, 810
AT & 33.8888MHZ gy
S vbbz voD1
3 HF 2 26 a0t
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PARTS LIST
Set. No, Rel.No, PartBo.,

567 c2
587 (o]
567 C4
587 Cs
567 Ce
548 C7
544 ¢ ]
543 C10
543 cn
548 ci2
545 c13
545 Ci4
545 C15
541 C16
541 Cc17
547 Cig
547 ci9
545 C20
545 C3
556 c2
580 C51
550 C52
548 C53
651 Co4
651 s
577 CE6
542 C57
562 Cs
549 cio1
583 cio2
583 c103
583 C104
57d C105
564 C106
569 c1o7
577 c108
554 c109
554 c1o
554 cim
557 cnz
550 c13
570 C1i4
580 C115
565 Ci16
560 ez
568 Ciig
581 cH1e
577 G121
558 c1z2
§16 C123
§75 G124
§56 c125
§57 C126
564 127
§54 C128
554 C128
568 C130
568 Cc131
568 c13z2
553 C133
553 C134
579 cam
576 c202
578 c203
566 C204
561 G206
562 C7
578 Ca09
578 cae

CAPACITORS

5354104533
5354-104533
5354-104593
5354-104533
5354-104533
5345-226F04 1
53454 77E041
5345-228D04 1
5345-228D041
53454770041
53454770041
53451080041
5345-108C041
5345-226C041
£345-228C041
5345-227B041
53452278041
5345-108C041
5345-108C041
5345-106F041
5345-226D04 1
5345-226D04 1
E35-107B041
5345-106F041
5345-106F04 1
5389-10:35851
5345-108D041
5345-105F041
5345-107B041
5353-100834
5353-100534
5353-100534
5359-3325851
5354-333593
5354-333593
5359-1035851
53454768041
53454768041
53454768041
5345-474F041
5345-226D035t
5354-683532
5369-6815861
5354-274533
5342-105F041
5354-104533
53594725851
5358-1035851
5345-684F0951
535¢-3025851
5358-1515851
S35-106F041
S345-4T4F041
5354-563593
5345-476B041
52454768041
5354-104533
5354-104533
5354-104593
53451070041
53451070041
5353-3325851
5359-5625851
53594715851
5354-154583
5345-506BM107
5345-106F0651
53594715851
5359-4715851

CAP, MYL .14

CAP, MYL 1p

CAP, MYL .10

CAP, MYL .1p

CAP, MYL .1

CAP, MiNi ELE 2250V
CAP, MINI ELE 470u/35V
CAP, MiNi ELE 2200p/25V
CAP, MINI ELE 22000/25V
CAP, MINIELE 470p/16V
CAP, MINI ELE 47016V
CAP, MINI ELE 1000p/t6Y
CAP, MINI ELE 1000p/18Y
CAP, MiNi ELE 2200/16V
CAP, MIN! ELE 2200p/16Y
CAP, MINI ELE 220uH0Y
CAP, MINI ELE 220ur10V
CAP, MIN! ELE 1000p/16V
CAP, MiNi ELE 1000u/t8Y
CAP, MINI ELE 10,50V
CAP, MINI ELE 22,25¥
CAP, MINI ELE 22,/25¥
CAP, MINI ELE 100u/10V
CAP, MINI ELE 1050
CAP, MINI ELE 1050V
CAP, PPP 0Ty

CAP, MiNI ELE 1000p/25V
CAR, MINI ELE 150V
CAP, MINI ELE 10010V
CAP, MCA iCp

CAP, MCA 10p

CAP, MCA 10p

CAP, PPP 3300p

CAP, MYL .033p

CAP, MYL .033u

CAP, PPP 014

CAP, MINT ELE 47010V
CAP, MINI ELE 47010V
GAP, MINE ELE 47110V
CAP, MINTELE 47050V
CAP, MINI ELE 2225V
CAP, MYL 068

CAP, PPP s30p

CAP, MYL 27

CAP, ELE BP 150V
CAP, MYL .1p

CAP, PPP 4700p

CAP, PPP 01y

CAP, MINI ELE 0.680/50V
CAP, PPP 3300p

CAF, PPP 150p

CAP, MINI ELE 10/50V
CAP, MINI ELE 4750V
CAP, MY1, 056

CAP, MINI ELE 47110V
CAP, MINI ELE 47p/10¥
CAP, MYL .1p

CAP, MYL .1p

CAP, MYL .1p

CAPR, MINI ELE 100w25Y
CAP, MINI ELE 100/25Y
CAP, PPP 3300p

CAP, PPP 5600p

CAP, PPP 470p

CAP, MYL .15

CAP, MINI ELE 100u110V
CAP, MINI ELE 1050V
CAP, PPP 470p

CAR, PPP 470p

Sor. No, Rel. No. Part No.
can 5354-104593
€212 5353-20534
C213  5354-104583
C214 5451070041
C216  5M5-1070041
C301 5353-181534
C302 5353181504
€303 5345-506DM227
C304  5345-5080M227
C305  5359-2735851
72 C306  5350-2735851
573 C307  5359-3915851
573 C308  5358-3015B51
573 C308  5358-3015851
573 C310  5358-3015851
574 cin £358-1525851
574 G312 5359-1525851
561 C313  5345-506BM107
561 C314  5M45-306BM107
561 C315  5345-506BM107
561 C316  5345-S0aBM107
587 C317 53530505
587 C318  5353-050534
C318  5345-806DM227
€320  5345-506DM227
C50% 53454760041
C502 53454760041
C503  5353-220534
C504  5353-220534
a1 §353-330534
CB02  5353-330534
Ce03  5353-820534
C604  5353-820534
Ce0S  5345-SpeDM27
5345-806DM227
cin 5345-506FM 108
C702  BM45-S06FM108
C703  5345-506FM106
G704  5345-506FM106
C705  5345.506FM106
C706°  5345-506FM106
Cr07 5353050534
Cr708  5353-050534
C708  5345-808BM107
CrMo 53452278041
(vl 5345-5060M477

SELEEEEEEES

o

R RS EEREEEEE AR EERR R R
%

RESISTORS
R3 §135-222522
5135-222522
RS 5135471522
Re 5135471522
1 R7 5135101522
1 R8 5136-101522

620 R9 5135-4R7522
€20 R10 51354R7522
618 R13 5135-162622
618 R14 5135-152522
598 R15 5135471522
598 Ri6 5135471522
811 R17 5135-101522
&1 R18 5135-101522
818 R19 5135-2R2522
619 R20 5135-2R2622
592 R21 §135-103622
592 R22 5135-103522
617 Rz3 5135473522
504 R24 5135-223522
592 R25 51356-103622
583 R 5135102522
584 Reg 5135-223522
611 3o 5135-101522
&1 R31 5135101522

Description

AP, MYL .1p

CAR MCA Zp

CAP, MYL .1

CAP, MINI ELE 10025V
GAP, MINI ELE 10025V
GAP, MCA 180p

CAP, MCA 180p

AP, MINI ELE 22025V
AP, MIN| ELE 22025V
AP, PPP 027

CAP, PPP 027

CAP, PP 390p

CAP, PP 290p

CAP, PPP 230p

CAP, PP 390p

AP, PPP 1500p

CAP, PPP 1500p

CAP. MINI ELE 10010V
CAP, MIN| ELE 100410V
CAR, MiIN| ELE 10010V
CAP, MINI ELE 100p10V
CAP, MCA 5

CAP, MCA 5

CAP, MINI ELE 2200/25V
CAP, MINI ELE 220725V
CAP, MINI ELE 47,725V
CAP, MiNI ELE 4725¢
CAP, MCA 22p

CAP, MCA 22p

AP, MCA 33p

GAP, MCA 33p

CAP, MCA B2p

AP, MCA B2p

CAP, MIN| ELE 220725
CAP, MINI ELE 22025V
CAP, MINI ELE 10,50V
CAP, MIN| ELE 1050V
CAP, MINT ELE 1050V
CAP, MINI ELE 1050V
CAP, MiN1 ELE 10050V
CAP, MIN| ELE 10s/50V
CAP. MCA 5p

CAP, MCA 5p

CAP, MINI ELE 10010V
CAP, MINI ELE 22010V
CAP, MIN| ELE 47025V

RES, CBN 12P 22K
AES, CBN 1/2P 2.2K
RES, CBN 1/2P 470
HES, CBN 112P 470
RES, CBN 2P 100
RES, CBN 172P 100
RES,CBN 1/72P 4.7
HES,CBN 12P 4.7
AES, CBN 1/2P 1.5K
RES, CBN 1/2P 1.5
RES, CBN 1/2P 470
RES, CBN 1/2P 470
RES, CBN 1/2P 100
RES, CBN 1/2P 100
RES, GBN 1/2P 22
RES, CEN 1/2P 2.2
RES, CBN 1/2P 10K
RES, CEN 1/2P 10K
RES, CBN 1/2P 47K
RES, CBN 1/2P 22K
RES, CBN 1/2P 10K
RES, CBN 172P 1K
RES, CBN 1/2P 22K
RES, CBN 172P 100
RES, CBN 1/2P 100

45




Ser. No, Rel. No. PartNo.

EEREER

CERERERREEREEEREERE

871

$EEREIEER

674

651
651
651

622

681
681

661
675
685

EEQ

657
857
651

EEE

653

48

RS
RE2
R53
R54
RE5
R56
fisg
Re0
Ag1
Res
Re6
R101
R102
R103
104
105
A106
A107
A108
R109
R110
Rt
R112
Ri13
Rit4
R115
R116
R117
R118
R113
R120
Ri121
R1z2
R124
R12§
R126
R127
R128
A128
A130
131
132
R133
Ri34
R135
R136
R137
R138
R139
R140
R141
Ri42
R143
R180
Ri51
Ri52
153
A R154
/i R155

5135-152522
5135-224522
5135-223520
5135-103522
5135-101522
5135471522
5135-104522
5135-104522
5232-103J16P
5135-272522
5135-221522
5135-290522
5232-22216P
5232-163.16P
5232-832J16P
5232-223J16P
£135-102522
5135910522
5232-183J16P
5232-153J16P
5135-102522
5135-103522
5232.104.J16P
5232-273)16P
5135-223522
5232-883J16P
5232-153.J16P
5232-882J16P
5232-221016P
5232-473)16P
5135-103522
5135-103522
5232-273J16P
5135103522
£232-1G2J16P
5232-104J16P
5232-104J16P
5232-473)16P
5232-103.16P
5232-822016P
£232-104J16P
£232-104J16P
5232-562.116P
5232-332J16P
5232-153/16P
5232-333J16P
§232-303J18P
5232-223)16P
5232-472/16P
5232-303)16P
5232-100J16P
5232-100J16P
5§232-100J16P
5135-4R7522
5135-4R7522
5135-4R7522
5135-4R7522
5102-4R75118
5102-4R75116
£232.223J16P
5232-222116P
5232-124)16P
5232-103416P
5232-104J16P
5135-223522
5232-104J16P
5232-104J18P
5232474)16P
5230-474J16P
5232-100J16P
5232-104116P
5232-104J16P
E232-104J16P
5232-104J16P

Description

RES, CBN 1/2P 1.5K
RES, CBN 1/2P 220K
RES, CBN 1/2P 22K
RES, CBM 1/2P 10K
RES, CBN 1/2P 100
RES, CBN 1/2P 470
AES, CBN 1/2P 100K
RES, CBN 1/2P 100K
RES, CBHN 1/6P 10K
RES, CBN 1/2P 2.7K
AES, CBN 1/2P 220
RES, CBN 1/2P 22
AES, CBN 1/6P 2.2K
RES, CBN 1/6P 16K
RES, CBN 1/6P B.2K
RES, CBN 1/6P 22K
AES, CBN 1/2P 1K
HES, CBN 1/2P 31
RES, CBN 1/6P 18K
RES, CBN 1/6P 15K
RES, CBN 1/2P 1K

RES, CBN 1/2P 10K

AES, CBN #/6P 100K
RES, CBN 6P 27K
RES, CBN 1/2P 22K
RES, CBN 1/6P 68K
RES, CBN 1/6P 15K
RES, CBN 1/6P 6.8K
RES, CBN 1/6P 220
RES, CBN 1/6P 47K
RES, CBN 1/2P 10K
RES, CBN 1/2P 10K
RES, CBN 1/8P 27K
RES, CBN 1/2P 10K
RES, CBN /6P 1K
RES, CBN 1/6P 100K
RES, CBN 1/6P 106K
RES, CBN 1/6P 47K
RES, CBN 1/6P 10K
RES, CBN 1/6P 8.2K
RES, CBN 1/6P 100K
RES, CBN 1/8P 100K
RES, CBN 1/6P 5.6K
RES, CBN 1/6P 3.3K
RES, CBN 1/6P 15K
RES, CBN 1/6P 33K
RES, CBN 1/6P 38K
RES, CBN 1/6P 22K
RES, CBN 1/8P 4.7K
RES, CBN 1/6P 39K
RES, CBN 1/8P 10
RES, CBN 1/8P 10
RES, CEN 1/8P 10
RES, CBN 1/2P 4.7
RES, CBN 122P 4.7
RES, CBN 122P 4.7
RES, CBN 1/2P 4.7
RES, FUSE 4.7

RES, FUSE 4.7

RES, CBN 1/6P 22K
RES, CBN 1/6P 2.2K
RES, CBN 1/6P 120K
RES, CBN 1/6P 10K
RES, CBN 1/6P 100K
RES, CBN 1/2P 22K
RES, CBN 1/6P 100K
RES, CBN 1/6P 100K
RES, CBN 1/6P 470K
RES, CBN 1/6P 470K
RES, CBN 1/6P 10
RES, CBN 1/6P 100K
RES, CBN 1/6P 100K
RES, CBN 1/6P 100K
RES, CBN 1/6P 100K

Ser, No. Ret, No, PartNo,

612

611

611
611
61
611

615
€15
616
616
591
53t
614
614

R218
R21g
A Rezo
N
/R
R223
Rz24
R225
A28
R227
R228
R229
R250
Ra51

Rang
Ra1
R311
R312
R313
R314
R315
R316
R317
R318
R319
R320
R321
R322
R323
R324
R325
R326
R3z?
R328
R329
R330
R331
R332
A3
R34
R335
<l
A7
A338
R339
R340
R341

R345
R34e
R47

R351
R352
R353

R357
Rise

Raso

5232-100J16P
5105471522
5102-4R75116
5102.4R75116
51024R75118
5232-225016P
513522050
5135222622
5135222620
5135222522
513622262
513522252
5212-103)0701
5212-103.0301
5135101522
5135101522
5135101522
5135101522
5135101522
5135101522
5135101522
5135101522
5130470527
5135470522
5135470522
5135470522
5135121522
135121522
5135121522
5135121522
5135471522
5135471822
5135471622
5135471522
§135471822
5135471622
5135471622
5135471522
§135-222522
5135222520
§135-103522
5135-103522 .
5135-222522
5135220520
5135-122522
5135-122622
§135-561622
5135561522
§135-105822
§135-105522
5135-1525%0
5135-152522
5135472522
5135472522
5135472522
5135472522
5135101522
5135101522
5135102522
5135-102522
5135-101522
5135101522
5135-101522
5135-101522
5135220522
5135-220522
5135-182522
5135182522
5135-154522
5135-154522
5135-103522
5135103522
5135472522
5135472522

Description

RES, CBN 1/8P 10
RES, CEN 172P 470
RES, FUSE 4.7
RES, FUSE 4.7
RES, FUSE 4.7
RES, CBN 1/6P 2.2M

 RES, CBN 1/2P2.K

RES, CBN 1/2P 2.
RES, CBN 1/2P 2.
RES, CBN 1/2P 2.2
RES, CBN 1/2P 2.2¢
RES, CAN 1/2P 2.2¢
PACK RESISTOR 10Kx7
PACK RESISTOR 10Kx3
RES, CBN 12 100
RES, CBN 1/2P 100
RES, CBN 1/2P 100
RES, CBN 122P 100
RES, CBN 128 100
AES, CBN 122P 100
AES, CBN 1/2P 100
HES, CBN 1/2F 100
AES, GBN 1/2F 47
RES, CEN 1/2R 47
RES, CEN 1/2R 47
RES, CBN /2P 47
RES, CBN 1/2P 120
RES, CBN 1/2P 120
RES, CEN /2P 120
RES, CEN 1/2P 120
RES, CEN 1/2P 470
RES, CBN 1/2P 470
RES, CBN 1/2P 470
RES, CEN 1/2P 470
RES, GBN 1/2P 470
RES, CBN 1/2P 470
RES, CBN 1/2P 470
RES, CBN 1/2P 470
RES, CBN 1/2P 2.
RES, CBN 1/2P 2.2K
RES, CBN 1/2P 10K
RES, CBN 1/2P 10K
RES, CBN 112P 2.
RES, CEN 1/2P 2.2¢
RES, CEN 1/2P 1.5
RES, CEN 1/2P 1.2K
RES, GBN 1/2F 560
RES, CEN 1/2P 580
RES, CEN 172P 1M
RES, CN 1/2P 1M
RES, CEN 172P 1.5€
RES, C8N 172P 1.5€
RES, CBN 1/2P 4.7K
RES, CBN 172P 4.7K
RES, CBN 172P 4.7
RES, CBN 122P 4.7K
RES, CBN 1/2P 100
RES, CBN 122P 100
RES, GBN 12P 1K
FES, GBN 1/2P 1K
RES, CBN 1/2P 100
RES, CBN 1/2P 100
RES, CBN 122P 100
RES, CBN 1/2P 100
AES, CBN 1/2P 22
AES, CBN 1/2P 22
RES, CBN 1/2P 1.8K
RES, CBN 1/2P 1.8K
RES, CBN 1/2P 150K
RES, CBN 1/2P 150K
RES, CBN 1/2P 10K
RES, GBN 1/2P 10K
RES, CBN 1/2P 4.7K
RES, CEN 1/2R 4.7K



Ser Mo, Bef.No. Paribo,

585  R3sl
505  R3s2
655 RsOy
655  Rs02
B0 Rs03
860 RSM4
65  RS0S
658  REOE
858 Rso?
658  RE08
&1  Rso8
821  R510
591 Reot
591  Reo2
591 Reod
591 Re
583 PGS
583 P06
583  Reo7
583 Reos
587  ReX
587  Re10
597 RAstt
587  Ret2
604 RtV
604  Ratd
604  Re19
604 RE20
582 Re2
582  Rex
582  Rez
582 R4
674 R71
588  Rme
588 R4
606 A4
821  ANS
&1 R708
682 A\ An7
682 A\ A708
508 iC1o1
502 1C12
506  IC103
501 Io2m
504 10202
507 1C203
508  1C501
50 C7n
50 O
50 @
555 3
513 4
515 (05
513 06
510 Q7
508 Q8
555 Q8
513 Q10
515 QN
513 Qa2
512 3
511 Qid
518 Q15
515 Q16
518 17
815 051
515 054
518 Q55
514 Q56
511 Q101

Dsscription
5135-020522 RES, CBN 1/2P 22
5135-220522 RES, CBN /2P 22
5232-103.16P RES, CBN 1/6P 10K
5232-103.16P RES, CBN 1/6P 10K
5232-333)16P RES, CBN 1/6P 23K
5232.333J16P RES, CBN 1/6P 33K
5232.153)16P RES, CBN 1/6P 18K
5232153189 RES, CBN 1/8P 15K
5§232-101J16P RES, CBN /8P 100
5232-101116P RES, CBN 1/6P 100
5135-100522 RES, CBN 1/2P 10
5135-100522 RES, CBN 1/2P 10
5135-103522 RES, CBN 1/2P 10K
5135-103522 FES, CBN 1/2P 10K
5135-103522 RAES, CEN 1/2P 10K
5135-103522 RAES, CBN 1/2F 10K
5135-102522 RES, CBN 172P 1K
5135-102522 RES, CBN 1/2P 1K
5135-102522 AES, CBN 1/2P 1K
5135-102522 RES, CBN 1/2P 1K
5135-101522 RES, CBN /2P 100
5135-101522 RES, CBN 172P 100
B135.101502 RES, CBN 1/2P 106
5135-1015¢2 RES, CBN 1/2P 100
5135-562502 RES, CBN 1/2P 5.6K
5135-562502 RES, CBN 1/2P 5.6K
5135-562522 RES, CBN 1/2P 5.6K
5135-562522 RES, CBN 1/2P 5.6K
5135103522 RES, CBN 172P 10K
5135-103522 RES, CBN 172F 10K
5135-103522 RES, CBN 1/72P 10K
5135-103522 RES, CBN 1/2P 10K
5232-4720160 RES, CEN 1/6P 4.7
5135-471522 RES, CEN 1/2F 470
5135471522 RES, CBN 1/2P 470
5135-222522 RES, CBN 1/2P 2.2
5135-100522 RES, CBN 1/2F 10
5135-101522 RES, CBN 172 100
5102-1005116 RES, FUSE 10
5102-1005116 RES, FUSE 10

INTEGRATED CIRCUITS
5653-CXA10818 I, LINEAR
5654-M51564F IC, DIGITAL
5653-LA6520 IC, LINEAR
5654-M50423FP IC, DIGITAL
5654-MEMA416P IC, DIGITAL
5653-LAG515 IC, LINEAR
5853-NM4565D IC, LINEAR
5654-MNB471M IC, DIGITAL
TRANSISTORS

5614-2012 XISTOR, NPN A
5612-1375 XISTOR, PNP A
$611-B39(F) XISTCH, PNP R
5613-2320(F) XISTCR, NPN R
5611-83%F) XISTOR, PNPR
5613-2320(F) XISTOR, NPN R
5614-2012 XISTOR, NPN A
5612-1375 XISTOR, PNP A
5611-999(F) XISTOR, PNP R
5613-2320(F) XISTOR, NPN R
5611-908(F) XISTOR, PNPR
5613-2320(F) XISTOR, NPN R
5614-667(C) XISTOR, NPN A
5612-847(C) XISTOR, PNP A
5613-AN1202 XISTOR, NPNR
5611-899(F) XISTOR, PNFR
5613-RN1202 XISTOR, NPN R
5611-099F) XISTOR, ANPR
5611-B90(F) XISTOR, PNF R
5613-RN1202 XISTOR, NPN R
5613-2320{F) XISTOR, NPN R
5612-647(C) XISTOR, PNP A

Ser. No. Ref. No. Part Be,

5
51
531
531
531
531
531
591
531
XD
538
)

835
535
531
531
531

531
831
532
837
532
531
536

Q103
Q104
Q201
Qan2
Q3
Q302
Q303
Q304
Q305
Q306
Qagz
Q308
Q309
Q310
Q3N
Q32
Q313
Q314
Q315
Q316
Q17
Q318
Q319
Q320
Q3
Qa2
Q323
Q34
Q325
Q328
Qs
Qe02
Q603
Q04
Q605
Q606
Qe0?
Qo8
Qstd
Q810
Qsn

Q612 .

Q72
Q703
Qo4

Ao
A pa
Aps
A o4
M ps
A\ Ds
MAD7
/D8
A\ D8
A D1

on
D12
D13
D14
D15
D16
D17
A D1g
A D20
D21
D51
Ds2
D53
D54
D&5
D56
D57

5613-2320(F)
5613-2320(F)
5613-2320(F)
5a11-ANZ202
5613-2240(BL)
5613-2240{BL)
5413-2240(BL)
5613-2240{BL)
5611-970{BL)
5611-970{BL)
5611-970{BL)
5611-970{BL)
5616-5K246GR2
5616-5K246GR2
5616-5K246GR2
5616-5K246GR2
5611-988L(F)
5611-%0L(F)
5513-2320L(F)
5613-2320L{F)
5613-2878{8)
5613-2875{8)
5616-SK246GRD
5616-SK246GR2
E611-590L(F)
5611-895L{F)
5613-2320L(F)
5613-2320L(F)
5613-2876{B)
5613-2878{8)
5416-5K246GR2
5616-5K246GR2
5616-5K246GR2
5616-8K246GR2
5511-998L{F)
5611-830L(F)
5611-8%L(F)
5611-920L(F)
5613-2320L4F)
5613-2320L(F)
5613-2320L{F)
£513-2020L{F)
E612-647(C)
£613-2320(F)
5613-2320(F)

DICDES
5632-GP10E
£632-GP10E
5832-GP10E
5832-GP10E
5632-GP10E
5632-GP10E
5632-GP10E
5632-GP10E
5632.GP10E
5835-HZ5B8-2
5835-HZ27-2
5635-HZ1282L
5a35-HZ1282L
5635-HZeB2L
§635-HZ6B2L
5632-GP10E
5632-GP10E
5632-GP10E
5632-152473
5632-GP10E
5532-GP10E
56832-182473
5635-HZeA2L
5632-152473
5632-GP10E
5635-HZOB2L

Description

XISTOR, NPN A
XISTOR, NPN R
XISTOR,NPN R
XISTOR, PNPR
¥ISTOR, NPN R
XISTOR, NPN R
XISTOR, NPN R
XISTOR, NPN R
XISTOR,PNP R
XISTOR, PNP R
XISTOR, PNP R
XISTOR, PNP R
FET,N-CH

FET, N-CH

FET, N-CH

FET, N-CH

XISTOR, PNF R
XISTOR, PNP R
XISTOR, NPN R
XISTOR, NPN R
XISTOR, NPN R
XISTOR,NPN R
FET, N-CH

FET, N-CH

XISTOR, PNP R
XISTOR, PNP R
XISTOR, NPN R
XISTOR, NPN R
XISTOR, NPN R
XISTOR, NPN A
FET, N-CH

FET, N-CH

FET,N-CH

FET, N-CH

XISTOR, PNPR
XISTOR, PNPR
XISTOR, PNP R
XISTOR, PNP R
XISTOR, NPNR
XISTOR, NPN R
XISTOR, NPN R
XISTOR, NPN R
XISTOR, PNP A
XISTOR, NPN R
XISTOR, NPN R

DIODE, RECT
DIODE, RECT
DIODE, RECT
DIODE, RECT
DIODE, RECT
DIODE, RECT
DIODE, RECT
DIODE, RECT
DICDE, RECT
DIODE, RECT
DIODE, ZENER
DIODE, ZENER
DIODE, ZENER
DIQDE, ZENER
DIODE, ZENER
DIODE, ZENER
DKIDE, RECT
DIODE, RECT
DIODE, RECT
DIODE, RECT
DIODE, RECT
DIQDE, RECT
DIODE, RECT
DIODE, ZENER
DIQDE, RECT
DIQDE, RECT
DIODE, ZENER
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Ser. No. Rof. Ng, Part No, Pescription Ser No, Ref Mo, PartHo. Daseription
58 D103 5631155138 DIODE, DET 715 SWAO1 443700606 SWITCH, PUSH
5% DI04  5635-HZIB-2 DIODE, ZENER M5 SWAO2  4437-00808 SWITCH, PUSH
534 D105 5835-HZ3B-2 DIODE, ZENER 715 SW403  4437-00608 SWITCH, PUSH
531 DI0B  S632GPIOE DIODE, RECT T4 SWAGE 4437400610 SWITCH, PUSH
535 D701  S695HZeBAL DIODE, ZENER T4 SWAOS 443700810 SWITCH, PUSH
714 SWADB 443700610 SWITCH, PUSH
CONTROLS 715 SWAS 443700606 SWITCH, PUSH
884 VRIO! 510122301984 RES, SEMI FIX 22K 715 SWAID  4437-00606 SWITCH, PUSH
683 VRI2 510150201834 RES, SEMI FIX 5K 715 SWAIT 443700606 SWITCH, PUSH
75 SWAI2 443700606 SWITCH, PUSH
MSCELLANEOUS 715 SWAI3  4437-00606 SWITCH, PUSH
B35  CONI0B  4443-000185 CONNECTOR 715 SW4l4  4437-00606 SWITCH, PUSH
695  CNI07 4443-030185 CONNECTOR 715 SWAIS  4437-00606 SWITGH, PUSH
635  CNIOB  4443.000185 CONNECTOR 715 SWAIG  4437-00606 SWITCH, PUSH
689 CNHO 44430801140 CONNECTOR 714 SWAIE 443700610 SWITCH, PUSH
60 CNIfT 44430701140 CONNECTOR 74 SWA23 443700610 SWITCH, PUSH
691 CNM2  4443.0501140 CONNECTOR 714 SWeo4  4437-00610 SWITCH, PUSH
B9 CNMO  4443-0501140 CONNECTOR T4 SWE  4437-00610 SWITCH, PUSH
B0 CNM4  4443.00901008 CONNECTOR M4 SWAB  4437-00610 SWITCH, PUSH
889 CNM5  4443-0801140 CONNECTOR 714 SW42?  4437-00810 SWITCH, PUSH
BN CNMB  4443.0501140 CONNECTOR 714 SWA2B  4437-00610 SWITCH, PUSH
B2 CNI7  4443.0801140 CONNECTOR 714 SW42D  4437-00610 SWITCH, FUSH
604 ONID 4443100185 CONNECTOR 714 SWA30 443700610 SWITCH, PUSH
696 ON1Z 4443201140 CONNECTOR 714 SWAM 443700610 SWITCH, PUSH
746 A\ 31 448002601004 PIN JACK, 4P 714 SWa32  4437-00810 SWITCH, PUSH
807 WI2  4242-R0103161 JUMPER LEAD
78 WO 4132-R0105101 CORD, 2¢
704 W72 4132-R0105251 CORD, 26
708 W01 4132.R0105101 CORD, 2¢
685 X701 5691-50901343 XTAL, 0SC
753 4214-132 TERMINAL CAPACITOR
626 Co05 5354104503 CAP, MYL .11
CONTROLS
73 VRIOV 511350202502 RES, VCBN 16 5K
302
CAPACITORS
721 G401 5345-S06FM106 CAP, MINI ELE 10W/50V MISCELLANEOUS
70 CAR 5354104508 CAP, MYL .1y 744 501 445051501 JACK, 1P
» €403 5345-S08FM108 CAP, MiN| ELE 10p/50V 528 L1501 5095-1R0J107 COIL WICORE
72 C404  5345S06BM107 CAP, M¥NI ELE 100pM10V 628 1502  5995-1R0J107 COIL W/ICORE
628 1508 505-1ROVIO7 COIL WICORE
RESISTORS 755 WI06  2240-2031 HOLDER
723 R401 5212-103J0401 PACK RESISTOR 10Kx4 755 Wi07  2240-2031 HOLDER
726 Ra02 513510252 RES, CBN 127 1K 745  WI0B  4242-R0203351 JUMPER LEAD
77 Rl 513510152 RES, CBN 1/2P 100
78 Ri04 513533252 RES, CBN 1/2P 33K
INTEGRATED CIRCUIT
T 1401 S654-MST-167 IC, DIGITAL
DICDES CAPACITORS
;g xg; :::::‘:;3 g:gi' EE(T;T 249 A o1 5352-5010M103 CAP, NTL 011 (D €D D
718 D403  5631-155133 DIODE, DET rsB bt $352-1030958 CAPMTL.01h D D D
718 mm 5531-1::133 gme, EET“ RESISTOR
718 Dd05 5631185133 IODE,
7B Dios 5631188133 DIODE. DET 0228 - Rt 5135-335.J50P RES, CBN 1/2P 3.5¢ (I €DV €D
78 Da07 5631155138 DIODE, DET MISCELLANEOUS
718 D408 EG31-158133 DIODE, DET 751 Ji 4242:R0407201 JMPERLEAD
717 Daog 5632452473 DIOCE, RECT 750 J2  4242:R040320% JUMPER LEAD
717 D40 5632432473 DIODE, RECT 78 4 SWI 4431-AD17101 SWITCH, PUSH
717 Dan - 5632152473 DIODE, RECT 0218 0L SW2  4411-10471Y1 SWITCH, ROTARY € €D €D
77 D2 5632452473 DIODE, REGT MOATS 558456301 XFORMER, POWER I €33
718 D3 5631135133 DIODE, DET 4B LTI 5584.56302 XFORMER, POWER 4 €1 €3
77 Ditt BG5S DIGDE, RECT MDA T 5564-86309 XFORMER, POWER B>
ASCELLANEOUS %2 M 4212 TERMINAL
M3 FLADI 5722048 TUBE DISPLAY T e iz TERMINAL
70 LONHO 416350108161 CONNECTOR W CHASSIS MISCELLANEOUS PARTS LIST
1 LONmt 416350107161 CONNECTOR Wi 1 LCN113 416308212005 CONNECTOR WY
72 LON12 4163-S0105161 CONNEGTOR WiW T LONIe 416309210008 CONNEGTOR WAW
73 LON16 4163-50108301 CONNECTOR Wi €09 LONI15 416300211008 CONNECTOR WW
T8 LON1Z2 418550102251 CONNECTOR WiW 762 LONI7 4163-03207004 CONNECTOR W
74 RCAQt 614300801 RECEIVE UNIT 78 AP1 416109801202 CORD WPLUG (D €3
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Ser No. Rel Ne, FartBo, Description ABBREVIATIONS IN PARTS LIST
7688 A P1 415103701220 CORD WPLLG i 4D> CAPACITORS RESISTORS
7680& P1 416100401182 CORD WPLUG (D CAR, MINI ELE : Electronic RES, CBN 155 : Carbon 1/6W
7B8E m P1 4161-04100 CORD WPLUG CAP, CER : Coramio RES, FUSE 1 Fuse
CAP, PPP : Polypropylena RES, CEM 5P 1 Cement 5
CAP, MYL : Myler HES, MTL 1P 1 Metal 1
CAP, MCA : Wica 22k 122k
CAP, MiNIBP : Bipolar 220 12200
CAP, ELE BP : Blockrolybe Bipolar TRANSISTORS
4700, 1 4TO0uF XISTOR : Transistor
6800p : B300pF FET : Fiekd Effect Transistor
D47 : 0.047F CONTROLS
RES, SEMIFIX + Sami-fixed Resistor
NOTE
SAFETY RELATED COMPONENT, USE ONLY EXACT REPLACEMENT PART AS
SPECIFIED,
A B ‘ C I D [
INFRARED REMOTE CONTROL SCHEMATIC DIAGRAM
1
2
pTO2
] 20 19 13 17 15 15 14 13 12 I
ccs  [kvoo [Kwor |KIK02 [kyoa [Kvo4 [KIOS [Kios [Kyaz §LmP
l KEY I/0 CIRCUIT |
| KEY INPUT
3 E e _-| CUSTOM COBE ROM |
1 . DATA REGISTER
| DIVDER | |
. | CONTROL CIRCUIT I—
TIMING | 4 l
GENERATOR _:l
| OUTPUT CIRCUIT l——
4 KEY INPUT CIRCUIT | I-GENERATOR I
Kly Klj Kz yK\a REM VDD sEL_ !oscp |0SCi vss
1 2 3 5 [ 7 ) 9 o
zTol
- —|[ ]+ 485kHz
croi- L cToz
100p T T 100p
RTO! ‘
Leq
RTOZ
gwon \\.?
DTO!
5 SE303AY 4
— av
+
QIO
25DI78IK R cT03
47y
ks

49



50

A | B c I D [
SCHEMATIC DIAGRAM N
5 QO
SFEFE
1 s |
F]
1]
- oo
thd
29 1904 o 2 l £
o c9d (pidlmm | 2l ga
O] +8d 1914 Zvd ? L E
OYeed 1eid ordl2 v
O 204 Lo1d voal & N (usd
2 [o2: NP9 U erdf %0
ELF) i B Bt
us ¥10 f:: 4z 4 (u:d adt h-'lllgiz
Lale 2 82d K o : | E s
2 w0 a0 Oty §2d e ; | ﬁ
Y o 2 otio
- -\'-"-ﬂupzza :zza N 19 404 : gg -
R i f o o
= :: = 5o :e f =
OF sey 99 Id|- Hen -
= 10 na¥ g
322: — a: cifE _""|=u:
3 NEY b o0 wals =
A0 Orees = iga ] oin .:..'g | .
008 Onpes ar oed 1 o~ =
= M’*aﬂ’g“, prramen ERLT e Llné hard
5 o T
o el a >
- WX aCr SETH E;?_K p;: B '"‘zt):
o x .. O
ﬁ N3y 954 O
. = LAL 2 s> —2 4
AO;D\ axp & B‘O b=y 5
1063
+ :
gg slawlnl=ls l e -
oL ig Sy3y 3y $ySy §:: Se gltg frevies §
d s o 8 o A
5 )&%ﬁméﬁﬁ
g Ny vy
— i E)%Dngﬁ ?: il: '
" UEE IR
g &8
5 wi F o B L
D E %o:i
[
AN
6 E
Type |R1(kD)|R2(KD) NOTE:
RN1202| 10 10 1. ALL RESISTANCES VALUES ARE IN Q.
KO=1000602, MQ=1000K£.
c 2. ALL CAPACITANCES VALUE ARE IN uF UNLESS OTHERWISE NOTED. P=upF.
— 3. ...V :DC VOLTAGE AT PLAY MODE.
(] (... V): DC VOLTAGE AT STOP MODE.
B h 4, SAFETY REQUIREMENTS COMPONENTS IN ACCORDANCE WITH PRESENT
SAFETY REGULATIONS, THESE COMPONENTS MUST ONLY BE REPLACED
E BY ORIGINAL PARTS.
7 Type |R1(k) |R2(k0)
AN2202 10 10



SCHEMATIC DIAGRAM

= > AdC /UEE TTTE I all e L, EUTY M TIQ o
L s o 093 B ) EQE: ‘_:u\’ng _
=2 j: = o
o
Q|
A s k(@ Re
’ 3 95 ik E @ > = 08 E
] 2 E ——%: N B_Ng B s
ks T Fi - MG >_l‘ ™
& g 2 I o Eof Y
£ = = [ == I2
=) ] o = [=] €] ﬁ
i ) = Ay
o [ ® o 8hE |4 =
@ Ao o
i S & [ﬂI:IAV @.“ T o iy 0
i ﬁ ARG &0 04 1
< J 15540 One
3 dg X SN —_— _
= Crvren o S z
Lo (-0 Ipiy 9812 Lkl o5
< [2d L o
: G i
= 3|

E Q.A48Lsec i
I
=
\_
@
®
®
FT T

2600
o 1213
L~ = TR o
'] i FT3 &EA- OZE.FH o
z AS/0I X6 0wy 1 P oz
r._'g_. 820 we o— S I ovE
L
+ gglh ﬂ'iila =
+ 4p]
’F.'?:m yEsdd g =T L W
9213 40! £ =
;%3 b -8 n so|g 0 - i—ﬂtﬁ
AN = : o [6)] ACI it
H Jsl e sew ®f . 52 iz
& £ g2 ey - 02 |
P JE,'E m - = O ‘D: of=
ry AN, s by [
z S5+ 9% ooy 45 Sw e || wS
A uow i . Mg, gieh || S
2 _x T 3 - YYA yaez N w 03
moE [ dom mszaL g azzy .
=2 B o [
celd A D= o G -
=l = nz2
WZa | g ot s2m As 1ol ez vEzd
ocly %’BB’D'" iz Zﬂé."u—# o) ar
’_m_L ST 4 sl o
p.b-+4 ¥ IBL-g in0 HEq
A 028 e -
220 3g1 oy T L5 L EE0D
547 2012
il azH . I
M5, -
o2 D gors dum 228 4
[F} r b 100
Boi
[T EEISS]
eq gﬂuﬂ
HOOHE\ D) g
¥l SoT =2
ORI
- 004k
]
18 o A0 1218
180 2 siia A0 120
= T T i T
& 23 58
o 0 T it
dP9GIGH 201D :‘eg g e
ek STAC
= =2 G~z 10
= v
[V




A El-[440 AINW
A4£0| NO 34N

g0 A1) T340 LW
e 2 Aof NO3inw |
ADLQ NG TN ™~ & | ASE11- 340 LW a
F— —] — AQ'P-NO 3UNW AGE- 440 310K m (4102C2082
m— azfa-dg0 ] OR2 AGS'B- NG FLN0A acis FOLO
=|| avpe no awz| = W
=2
muu %llm
o] mm
N In
2% 52
R -
AN, I n.m
= [T o ol B
oI5y mm _m_ﬂ m
) m
gad 3 :
w a e
IE ) = /@
it i = I3
S — ATE o ﬁmﬂh_ o
] B ]
= o =
Lrars ﬂ
2 = EARE
o = - i
OSOCYNTN | ESE nm J10] 3 | 3 [oesh
10691 0160GH mm o] mnmm
- B S = W T
HEM £ & VWA 'A2"2 m Nv
Yy (Or ’ O xw s WOl ABT 5
B Buglt 417 Lon
L0d LNO OL._. " séyee 32 | B
378VIHYA » 1 LI =
{2/} 10Er o ] 2 bico (m
LEal(e) O Bty ) ‘ . , : : . :
v A el 2N9)19F2NSE 5 a3 53 ry “ -
02ed o o3 M.ON mm % m
N.wm.m : < g 3 50Lo
M (1810¥22I5T +OE “Z0ED )

ASI'O
sy g




- o a
c AD dols Z 35
. 8 c 58 - Re., Wl %2 .
o o z 5 - A39°E- 1D
wm ”A_u mmmm MN_HM mm ..Hmm AGE  dO MMM_...M
0 (11 N3 AP FSWED AID /5 G0 01INT O o o O O O O m + Hﬂ — _r\n.,nu a @@@_N:ZU
mu ARSAL AR AL mu < ASEINAG 2l m T
“ Ao 13 i dee g2 ol
ﬂf mmv 2 db & Iu_wﬂ. (5)zsnas - _
ol L0 S T
— ...4.._ L) EN— m
A% S)zNl+ £ 5N
MY/ DY slzd z0 lc2y
W g = S=s Gn
,_ o Ga ABZIIATEL 30
_ e FHNI+ T2
LY o o
oy Tt TINI- DF
we'Z iz2u | rd - - 5 M
W [ B —2rin0 oo
N7 pzan | aol 15 |al Tl = | 35010/N3d0
He'z 622y \ VAV, 28T 14 B v._-mu,v [ Cismas = &b OO 3555,
| ain MR- £1IND  HOLOW _3S0TD/N3d0
J 3 ol 1o
zB +—W—
> O
= gy £12)
| 18 O—C-
= MS HINNI
__ ZHMd
(LD
1 1WMd AG 0 1o HOi0W Q334
= T ) gizy _Iﬂ | ]
8 1129
g
O:_zoo HOLOW ¥sia
5 .
2 4 4Nn-%2d 18 v i
~ AD
2
© ) ASEQ
e INJWLIsNrav SIING
= 2
=5 JONVIVE 43 ASRO
no
o .\ h _
AcE
PRREL( __,OenE; 10gdl
2 SSA L4 + ~
OS5 W . : " J
P z303s . "4y e _~ Ph Ve
13098 v =3 €012 L] \\\\
< d01  AZ
#a8s A%s 222 nzz gow| 7 oy 200 o
Adas Nal ..W.m _ 2E
A0S V| |=¥ m:N.E
1985
2 §285
=] 33 3 m¥oes “
m [=] WO
o nc®zozeEg B8 = 52 SR
I =y Tt (2] o il
o 1
2 TR m
(AZ11-] mm”m Im
A2l Wm
o
_m_w ol
(AB21-)
AR _I_ EA




I e —— 5
- o \
i >
| wﬂmmwmm
Tt M z 835838 %
N O 0O 0O | Z2IND Twoooooml_:zu
z |
mm_. AEZ 3T _ ¥ | L
! F4e.
I ko A2~
g N2 L4 de
- a-o ME ABE'21-
M 3 - AZ'G-
& o o @2
m HOLI313S oo |92 =
39V1I0A 2ms - (YA 2 -
Ta0om Tvnolvnssing v 0 11— < EeT, - e
2l A
—— B E
ZR09/0% | ] 437 J¥ 1y668vsz N6 e
AQOI DY I o = o V]
1300W NvdTr “ o3 S Hoa
S RG] 5
ZHO9 lo "R F ARE Y 50 pr
AOZI Jv “m - mmm.., i + 29 - mvu &
|m o] T | b2 5.0 (3 g l
k 3¥8 & g5 |57 a3 878
: kel ¢ 2 A 45 c| |2
“ MmOV | gisigsepyreosd A+ » mmuns 8 54 ¢8| foq
I AGHZI- ASTIIF ] 3 — o n_‘ mm.- =5 |yz'z w.m {4}
_ . '3 | 258 wd LdlegaTs
v ASET- , ...Mum 50 wee o %Hn
-
o . ZIORASZY LY rae .o M eBevse locd LTINS
t 301d9 6IQ Ag6l- ) Ny Al 21~ 30149 _ ] H
E] M 44
e 30149 |malt 2 1o ,, DHEHEHEHEHEH - EHAH - EIHEHE O IHE- B2 M
n e = MO 440 deﬂVLﬂGﬂﬂGWHNVHHll.I.IEA
_.n._Ho ¢nm3§u d pe- MHM Alse] NG aw _I 20ZZNY k253 s DA I S m_ 3= LA 33 o g s
P Tl = [ = n X " m mmmm™ ~
ﬂﬁm +mn_ 2 @IA Tdv mE L s mx 1NI3S L
NS ouos -
[l PPN 2020 Aou1a
YIMOL | ST \a o A 5['e0 x3gm HoHes —
HE LH LY
—— v P14 (1)666v52 w05s
=1 I 13)0252087] 200
Apszi | 1D W_ Ma M T ofro €)nau 4912
i ..m =< 8y 20| () Ho50 33§
o =3
ISSA 2 55
Sod v0 8l S d4E2P0CH
2 [l =2y 2 b | 100 102 91 Z3m5
AP Z)-440 3LNA < M mmg 2 n 13028
ABTF  NO 3INA T “ba‘ AvE o L) OX
AEr W Ad'El et - T X nous
AE *Ng Som A ] GLE1852 2077 T gy owas Azas
EEAME T Wa13 AJES
€202 1988
EYY:ES 5985
E ) [ DD a = 3 £
o cRAEEBEEEEE. 4E 88, 8, mE Yy
W — N O ®m O B YV W N O 3_ w W a — 0O MO w o
) 1 I
>B\O_&ONU I
ripovoo o+ 4 B L e
S0E ™+ A
o o b e o =
] u-a x® N M D_
o = m
] 9L LS 2021 ez
9; = -
A : -~ wn_ B85 F3 AE'E



