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Note: Note on Repairing Optical Device (KSM-360ABM) 

or Base Unit. 

When opening or repairing the unit, grounding is required 

to prevent damage caused by static electricity and is as 

follow: 

I. G1"9unding for the human body 

Be su.:C to wear a wrist-strap for grounding (with 

impedance lower than IO" Q) whose other end is 

ground. The strap works to drain away static electricity 

build-up on the human body. 

x 
Optical Device 

4. After connection to the MA-l/MA-2 Mounted Board, 
to open the LO short land, remove the soldering 
quickly with a soldering iron whose insulation 
resistance is larger than I 0 M Q. 

LD Short land 

2. Grounding for the work table 

Be sure to lay a conductive sheet (with impedance 

lower than Io• Q ) on the table, such as a sheet of 

copper, which is ground. 

3. As static electricity build-up on clothes is not drained 

away, be careful not to let your clothes touch the unit. 

(D Wrist.Strap 
for grounding 

Conductive aheet 
or copper plate 



SECTION 1 
INTRODUCTION 

1·1 CONFIGURATION OF SERVICE MANUAL 
This manual is a maintenance guide for model CDU31A 

series. 

SECTION 2 describes disks and tools necessary for 

maintenance. 

SECTION 3 provides fault diagnostic procedures that may 

require spare pans or some adjustments. 

The overall check after removal and adjustments will be 

included in this section. 

SECTION 4 and 5 cover parts replacement and 

adjustments, respectively. 

SECTION 6 consist of circuit diagrams, ass'y drawings, 

and parts lists. 

1-2 CAUTION 
Caution: As the laser beam used in this drive is harmful to 

the eyes, do not attempt to disassemble the 

cabinet. Refer servicing to qualified personnel 

only. 

Caution: This CD-ROM drive is classified as a CLASS I 

LASER product. The CLASS I LASER 

PRODUCT label is located on the case. 

1 ·3 PRECAUTIONS 

1-3-1 Installation 

a. Avoid placing the drive in a location subject to: 

high humidity 

high temperature 

excessive dust 

mechanical vibration 

direct sunlight 

b. This drive can be used horizontally only. 

1-1 

1-3-2 Operation 

a. Do not move the drive while it is operating. Doing so 

may cause a malfunction to occur. 

b. A void exposing the drive to sudden changes in 

temperature. This may cause condensation to collect 

inside the drive. If the ambient temperature should 

suddenly rise while the drive is turned on, wait at least 

one hour before turning off the drive. If you attempt to 

operate the drive immediately after a sudden increase 

in temperature, a malfunction may occur during 

reading. 

1-3-3 Transportation 

a. Keep the original packing materials to facilitate 

transporting the drive. 

b. Always remove the disc before moving the drive. 

After removing the drive from the computer, repack 

the drive into its original packing. 

1-4 INTRODUCTION 

a. CDU31A series is a drive unit for CD-ROM (Compact 

Disc Read-Only Memory) discs, which store as much 

as 540 Mbytes of digital data. 

b. The drive unit offers the following features: 

- 5.25 inch half-height drive form factor. 

- Audio output to enable Audio CD playback. 

-Audio channel selectable by software (stereo, 

monaural, reverse, etc.) 

- Fast access time providing high-speed read 

operation. 

- Real time layered error correction. 

- Emergency eject function for manual disc 

ejection. 

-CD-ROM XA, CD Bridge disc and CD-I disc 

play. 

Software requirement: 

-To read data reading of the data stored on a disc, 

install the appropriate application software. 

-To read data from CD-ROM discs with the High 

Sierra Group (HSG) or IS0-9660 logical format, 

you can use Sony OPA-474 series MS-DOS 

CD-ROM Extensions. This software extends 

MS-DOS*. It is designed for use on IBM 

PC/ATs** 

* MS-DOS is registered trademark of Microsoft 

Corporation. 

** IBM PC, PC/ST, and PC/AT are registered trademarks 

of International Business Machines Corporation. 
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SECTION 2 

TOOLS AND MEASURING INSTRUMENTS 

2·1 GENERAL AND SPECIAL TOOL LIST 

The tools and measuring instruments for perfonning 

maintenance on the CDU31 A series are listed below. 

2-1-1 General Tools 

©Driver 2.6mm 

Tweezers 

Round Nose Plier 

Cutter 

PC-DOS Disk 

Soldering Iron (20W) 

Desoldering Metal Braid (Solder Wick) 

Tester (DRM) 

Power Supply± 12V (min. 0.SA) 

BNC-BNC Cable (I .Sm) 

SONY Test Disc (YEDS-18) 

SONY Parts No. 

(7-700-749-03) 

(7-700-7S3-02) 

(7-700-7S7-0I) 

(7-700-7S8-02) 

(3-702-101-01) 

This disc is used to adjust EF Balance. 

2-1-2 Special Tools 

IBM PS/2 System 

PS/2 Model 30 or equivalent (640 k Byte RAM, 3.S" 

FDD, Video RAM-CGA or Higher) 

OPA-4741 System 

CDB-334 Interface Card 

Connection SOP Cable 

SOP Connector Ass'y 

DC Power supply 

Headphone (Stereo type/mini jack) 

SONY Test Disc (YHDS-100) 

SONY Test Disc (YHDS-SO) 

Power Cord 

ATP SLCD disk (0R-D900) 

This Disk is used for Final Check. 

BNC (one-end) Cable 

SIA Attachment Tool 

SLCD Test disk (0R-D901) 

SRV SLCD Test disk (0R-D914) 

Torque Driver two Bits 

Fixture CDI 

Line Out Relay Ass'y 

Active Speaker 

2-1-3 Measuring Equipment 

( 1-696-776-11) 

(A-467S-38S-A) 

(1-413-362-12) 

( 1-SS9-370- I I) 

(8-969-923-00) 

(J-907-202-0A) 

(J-907-S03-0A) 

(8-969-923-01) 

(8-969-923-14) 

(J-623-807-0A) 

(J-907-203-0A) 

(A-467S-386-A) 

Oscilloscope Dual Trace 20MHz (probe xlO) 

Frequency Response Analyzer (recommend SOIOA (NF 

Electronic Instruments)) 

DC Volt Meter (min. IOmA) 

2-1-4 Expendable and Chemical Supplies 

Cleaning Liquid Lens (J-2SO-IOO-OA) 

Molykote Grease (EM-30L) (4-918-64S-OI) 

Cotton swab (200 pieces) (7-740-900-6S) 

2-1 



2-2 SPECIAL TOOLS 
2-2-1 S/A Attachment Tool 
This tool is used to measure the open loop characteristics of 

the Focusingff racking servo of the CD-ROM drive without 

cutting its servo ~ircuit. 

(I) S/A Attachment Tool Configuration (Refer to Fig. 2-2 

(a)) 

(2) S/A Attachment Tool Function 

Terminals 

8 FB IN ... This terminal is connected to the BNC 

(one end) Cable which leads from the CD-ROM 

drive. (FE3 or TE3 test lands) 

• FB OUT; .. This terminal is connected to the BNC 

Cable (application) which leads from CH-I 

channel of the analyzer. 

8 ERR OUT ... This terminal is connected to the 

BNC Cable (application) which leads from CH-2 

channel of the analyzer or connected oscilloscope 

probe. 

8 ERR IN/DIS OUT ... This terminal is connected to 

the BNC (one end) Cable which leads from 

CD-ROM drive. (FE2 or TE2 test lands) 

8 DIS IN ... 'This terminal is connected to the BNC 

Cable (application) which leads from OSC 

channel of the analyzer. 

(i) +12V/ -12V/ GND ... These terminals have a 

supplied voltage of +12V/ - 12V from power 

supply. 

Switch 

0 SI... This switch is to stan the test. 

(3) S/A Attachment Tool Circuit Diagram (Refer to Fig. 

2-2 (b)) 

Fig. 2-2 (a) SIA Attachment Tool Configuration 
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DISTURBANCE OllT 
/ERR INPUT 

to from FE3 or TE3 

DISTURBANCE 
ON/Qff 

Fig. 2-2 (b) SIA Attachment Tool 

2-3 

DISTURBANCE INPUT 
from OSC of NF501 O Analyzer 
(or RC Oscillator) 

+12V .... ----1-----0 +12V 

.r-F-:: 12V 



2-2-2 Fixture CDI 

(I) Fixture CD! Configuration (Refer to Fig. 2-2 (c)) 

(2) Fixture CD! Function 

Switch 

8 SI ... This switch is used for adjustment. 

Fixture CD1 

Fig. 2-2 (c) Fixture CD1 Configuration 
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2·3 PS/2 SYSTEM SETTING AND 

CONFIGURATION 
a. Install the SONY CDB-334 interface card in the PS/2 

system. 

2-3-1 Set up PS/2 System 

Note: Make sure that the PC-DOS has been installed on 

the hard disk. 

2-3-2 System configuration 

ATP SLCD Test Disk 
(for ATP) 

SLCD Test Disk 
(for Outgoing Test) 

SRV SLCD Disk 
(for Function Check/ 

Adjustment) 

Headphone 

~~ 
SONY Test Disc (YHDS-100) (for ATP) 
SONY Test Disc (YHDS-50) (for Outgoing Test) 
SONY Test Disc (YEDS-18) (for Adjustment) 

Fig. 2-2 ATP/Function check/Outgoing Test/Adjustment System 

2-5 

Connection 50P Cable 
(1-696-776-11) 
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SECTION 3 
TROUBLESHOOTING 

This section describes troubleshooting methods. 

Section 3-2 shows the flowchan of the processing routine 

of the unit. Section 3-3 describes the ATP procedures. 

Section 3-5 describes the outgoing test procedures. These 

descriptions define the defective pans under operating 

conditions. 

3-1 BEFORE TROUBLESHOOTING 

The following procedures are recommended to verify if the 

drive is really faulty or not: 

a. Poor connection with the host system 

(esp. GND-related connection, frame GND, etc.) 

3-2 FLOWCHART FOR TROUBLESHOOTING 

START 

Fail 

Pass 

Fail 

Pass 

END 

3-1 

b. Incorrect operational procedure. 

c. Program error of host system 

d. No Interface Cable Terminator at the end of Data Bus. 

e. Wrong Drive Number selection 

f. Wrong supply voltage 

g. Environmental conditions (where electrical noise 

easily jumps into signal) 

h. Influence of strong magnetic field 

Drive Function Check 
(Refer to 3-4) 

Part Replacement 
(Refer to Section 4) 

Adjustment 
(Refer to 5-1 ) 



3.3 PROCEDURE OF ATP TEST 

3-3-1 Pre-setting 

a. Connect the test drive to the ATP System. (Refer to 

Fig. 2-2-2) 

b. Tum on the power of the Computer. 

Note: Make sure PC-DOS had been installed in the hard 

disk of the computer. 

(ATP _SLCD) Ver X.XX xxxx xxxx xxxx 

0 Disc Insert 
1 Diagnostic 
2 TOC Read Test 
3 Spin Down Test 
4 Spin Up Test 
5-1 Full Seek Test ( /20) 
5-2 1 /3 Seek Test ( /20) 
6 DMA Read Test 
7-1 Disable Eject SW 
7-2 Audio Test 1 
7-3 Audio Test 2 (DI Ej.) 
7-4 Audio Test 3 (DI Ej.) 
8 Drawer Open (El Ej.) 

IO_BASE ADDRESS: 360 
CIRO : 2 DRO : 3 Not Used.) 
EXE_MODE : AUTO 
Eject Timeout : 20000 ms 
Timer : DOS TIMER 

--> 
--> 
--> 
--> 
--> 
--> 
--> 
--> 
--> 
--> 
--> 
--> 
--> 

Hit any key to continue, Esc to abort. 

SONY 

c. After system loading, insen ATP SLCD DISK into 

drive A. 

d. Change directory in drive A. 

e. Type ~IT]~Q~[Qlf]!QI and !Enter! key. (After test 

program loading, Display 3-3-1 (a) shows up.) 

CD-ROM CDU31 A Rev x.xh 
judgement 

Display 3-3-1(a) 
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3-3-2 Test Procedure 

Test item Check point 

To execute ATP test of the drive. 

I. Tum on the power supply. 

2. Insert SONY Test Disc (YHDS-100) into the test 

drive. 

Note: When an error occurs during testing, all of the test 

items are cancelled and an error message will be 

displayed in the message column. 

Note: If each test result meets the specification, the 

message "Pass" or the value of the test result will be 

displayed in the judgement column. 

a. Disc Insert test will be executed. 

b. Diagnostic test will be executed. 

c. TOC Read test will be executed. 

d. Spin Down test will be executed. 

e. Spin Up test will be executed. 

f. Seek test will be executed. 

g. OMA Read test will be skipped. 

3. "Hit any key when ready." message will be displayed 

in the message column. 

a. Audio test I will be executed. 

b. Audio test 2 (DI Ej.) will be executed by pushing 

the eject button. 

c. Audio test 3 (DI Ej.) will be executed by pushing 

the eject button. 

d. Drawer Open (El Ej.) will be executed by pushing 

the eject button. 

The ATP test ends. 

Note: If all of the test items are completed, the "OK" 

message will be displayed on the screen. If not, 

"NG" will be displayed. 

!ATP SLCO)_ Vff X.XX ••Sein DrlYI (s) .• LEC NO ••••• V K <12141992) 

0 

' 2 
~Sl•C 

TOC Read l esr 
Sotn Down Tes1 

5ooii I.Jo Test 

0r1~, SONY co~ CDU3tA ~ x.xx 

> P•ss 
- - > Pass (Busl Pass CROM "RAM) Pass OOP,,. 47mAJ 

- · > Pns O 
... (I 320ms) Pass 

- - > (1700ms: Pass 0 
3 

• 
b' 
52 
6 
71 

72 
73 ,. 

ru11 5eeli Test 
1. 3 5"lo. lest 
OMA And Test 

1 20 20; _. t..t.•.l 940msJ Ave.' 799ms1 Pau O 
C 20 "20) - ·· c- Ma• ( 610rns) Ave.( 482ms) Pns O 

B 

0.Hblt EJtet SW 

Audio Test I (£Volume) 
ArJdoo THI 2 (pt t..4od9o L) 

"'°° Test 3 CPl Mode R) 
Or9w.r ()opn m £1) 

tO RASE ADOR£SS 360 
Tes! Onve 0 
EXE t.a>F AUTO 
Aittry.'Rnd: 3 

Hit anv kev 10 cominue. Esc to lbort 

- - > 
-· > 
--> 
--> 

- > 

' 

SI<•• 

.... .... 
Pass 

•n• 

0 K 

0 
0 
0 

3-3 

The sound diminishes slowly. (After several minutes, the 

drive is set to mute mode.) 

The sound (both left and right side) can be heard from the 

headphone. 

SONY Test Disc (YHDS-100) is ejected automatically. 

CATP _SLCO} V• X XX • • Seen Orrve (sl / l EC NO • • • • • Y K. (1214 19921 

0 Dose'"'"" 

' o..onost•C 
2 TOC Aud Test 
3 5oiri Down Test 

• Son Uo Test 

5' ful 5"li. Test ( ,·20; 
52 L-•3 Seel: Test ( /20) 
6 OMA RNd Test 

7' Oluble EJtCt SW 
72 Audio Tnt ' CE Volume' 
73 Audio Test 2 CPlMode L) 
7-4 Audio Tut 3 {Pl·Mode A) 
B er-°""" (El E1) 

tO _BASE ADDRESS 360 
Test On,,.· 0 
EXE .. MOOE : AUTO 
JWtrv.;ANd 3 

--> 
--> 
- - > 
. - > 
- - > 
--> 
--> 
- - > 
--> 
--> 
--> 
--> 
--> 

Or1Y80 : SONY CORJM CDl.131 A Rev X.XX -.... Pus (Bus) Piss (A:IM /RAM} Pass CtOP '"' 47mA) 
Pus 0 
CI 32Qms} Pass 
(4940ms) Pass 0 
(20 : 30) Focus Error I 

NG 
Hit~ key to coP'ltinue. Esc to 8bort &.tus: 1 Flf0 .. 7 Rrni.it:BO 



3-3-3 Edit Test Condition 

Note: Any editor can be used to edit any of the test conditions of the ATP SLCD. In this manual, the EDLIN editor is used to 

edit test conditions. 

I. Type ~@]ffiffi[!i:JO~[][BQ~[Qlf][Q]O~IYJ~ and hit !Enter! key. (Display 3-3-3 (a) shows up) 

2. Type [Qand IEnted key. (Display 3-3-3 (b) (Specification list (S list)) shows up.) 

End of input file 

* 
Display 3-3-3{a) 

1 : ExeMode AUTO 
2: diag on 
3: Audio Test on 
4: 
5: VO Base Address (hex) 360 
6: *IRQ channel 2 
7: DRO channel = 3 
8: 
9: SDwn /31A: 500 

10: SUp /31A: 3000 
11 ~ 
12: Full 20 
13: Fmax /31A: 1500 
14: 1/3 20 
15: Tave /31A: 850 
16: 
17: ASeek 31 A: 650 
18: 
19: EjTimeOut 20000 
20: EJTm /31A: 1500 
21: 
22: 

; AUTO or STEP 
; diagnostics on or off 

; base address (default : 360) 
; IRO channel (default: 2) 
; DRO, DACK channel (default : 3) 

; 500 ms 
; 3000 ms = 3.0 sec 

Count of full stroke (default : 20) 

Count of 1 /3 stroke (default: 20) 

Max 32000 ! Eject pressing Time-out (ms) 

Display 3-3-3 (b) 

3. To edit any test conditions. 

a. To change address of 1/0 port. (default setting= 360) 

ex. If it is 340 : (This address is set by dip switch. (Refer to Instruction Manual)) 

a-1. Hit~ key in S list and hit !Enter! key. 

The following will be displayed on the bottom of the screen. 

5: *VO Base Address (hex) = 360 

5:* 

a-2. Type 1/0 pon address as below and hit IEnted key. 

5 : *VO Base Address (hex) = 340 

b. Other items are not necessary to change the specification. 

3-4 

; base address (default : 360) 

; base address (default: 360) 



4. To quit. 

a. To save the new parameter 

a-1. Hit[§ and \Enter\ key. 

b. To keep the original parameter 

b-L Hit IQ] and \Enter! key. 

The following will be displayed on the bottom of the screen. 

abort edit (Y /N) ? 

b-2. If abort, hit[) key. 

The following will be displayed on the bottom of the screen. 

: "> 
If not, hit~key. 
The following will be displayed on the bottom of the screen. 

* 
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3-4 DRIVE FUNCTION CHECK 

3-4-1 Pre-Setting 

d. After system loading. insert SRV _SLCD Test Disk 

into the drive A. 

a. Disassemble the following parts before testing. e. Change directory in the A drive. 

Bottom Plate Ass'y (Refer to 4-2) 

b. Connect the test drive to the ATP System. (Refer to 

Fig. 2-2.) 

f. Type ~[ffi[2]0~[QIQ[Q] and IEnterl key to start the 

function check. (Main menu will be displayed.) 

c. Tum on the power of the Computer. 

Note: Make sure PC-DOS has been installed in the hard 

disk of the computer. 

l Esc l SRV _SLCD Alpha.X.XX * [I. K. September-01-1992) Alt-Z 

RESET DRIVE L Abort 

fesrF~o~ 
F3 

Set Auto 
Spin Up 

F5 
DIAG 
Bus Check 

F9 
Play Audio 

F2 
AUDIO TEST 

F4 
Reset Auto 

Eject 

F6 
DIAG 
Memory Check 

INQUIRY r F10 l 

r-; AA-X ;i 
~_10: 36:' 

Auto Spin Up : OFF / Auto Eject : ON 
L-+ L R-+ R L [ O.OdB] R [ 0.0dB] 

Close but No Disc / TOC : NO LED : OFF 
[ATN : 80) Loading Mechanism is Loaded ! 

Item/Procedure 

I. Poweron 
a. Tum on the power. 

2. Tray open 
a. Push the eject button when the 

"Reset Auto Eject." message is 
displayed. · 

3. Bus check 
a. Hit ~ (DIAG Bus Check) key. 

(Refer to Display 3-4-2) 
b. Hit ~ key to return to Main 

Menu. 
4. Memo~heck 

a. Hit B!I (DIAG Memory Check) 
key. dRe~er to Display 3-4-3) 

b. Hit nte key to return to Main 
Menu. 

Display 3-4-1 

Specification (Normal Status) Check point 

I. The spindle motor docs not rotate. QI04, QIOS. 
(VS test land is OV.) 

2. Green LED on the front panel lights Q201, IC201-14. 
up. (XBUSY test land is High 
level.) 

I. Tray is opened automatically. IC201-8, Q203, voltage of +12V. 
(OPEN test land is High level and 
also SLNID is 8 to IOV.) 

I. "Bus Check OK." message appears CN202, CN203, IC212, IC213, 
on the screen. IC202, IC215, IC209, IC210. 

I. "Program ROM OK.", "Work RAM IC212, IC213 
OK." and "Data Buffer RAM OK." 
message appears on the screen. 
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IE.cl SRV _SLCD Alpha-X-XX * [L K_ September-01-1992] Alt-Z 

RESET DRIVE 
-- Abort --

Fl ~ I !EST Mo:_ 

F3 
Set Auto 
Spin Up 

F5 
DIAG 
Bus Check 

0 ~2 

~ t e 

~ G 
0 

DIAG (Bus Check) 

Data sent : FF 
Data returnned : 00 

Bus Check OK. 
Hit any key when ready. 

r FlO l :QURIY 

[ATN : 80] Loading Mechanism is Loaded ! 

I "° l Abort 

Fl~ [TEST MODE 

F3 
Set Auto 
SpinUp 

F5 
DIAG 
Bus Check 

Display 3-4-2 

SRV _SLCD Ver. X. XX 

F2 
AUDIO TEST 

IF41 
Lrr=== DIAG (Memory Check)==::::::i 

~ 
Checking memory. 
Wait for about 20 sec. until 
the drive reports the result ! 

[ F7 l ____ [ ____. 
F9 

Play Audio rFlOl :QURIY 

[ATN: 80) Loading Mechanism is Loaded! 

Display 3-4-3 

3-7 

r-; Ah-X ~ 
ELIO: 36:> 

Auto Spin Up : OFF / Auto Eject : ON 
L -+ L R-+ R L [ O.OdB] R [ 0.0dB] 

Close but No Disc / TOC : NO LED : OFF 

I. K. [May-10-1993] --- Alt-Z 

RESET DRIVE 

Auto Spin Up : OFF / Auto Eject : ON 
L-+ L R-+ R L [ O.OdB] R [ 0.0dBJ 

Close but No Disc / TOC : NO LED : OFF 



Item/Procedure 

5. Spin up 

Note: Set the SI switch of Fixture 

CD I to on. 

a. Hit IEJI' (Set Auto SpinUp) key 

to set the "auto spin up" mode. 

Note: The message changes from 

"Set Auto Spin Up" to "Reset 

Auto Spin Up". 

b. Hit EU (TEST MODE) key. 

(Display 3-4-4 shows up) 

c. Hit EU (Spin Up) key to start 

spinning up, then "Wait a while 

during spinning up." message 

will be displayed. After 

completion, the message will 

change to ·"Wait a while 

recovering TOC." 

d. Hit ~ key to return to Main 

Menu. 

~I =.1 
I ~~·Up I I F2 l 
I TR:3CH I I TR~

4

0N I 

I + ~5TJ I 1-~TJl 

I +:ITJ I 1-::TJl 
,....--- F9 ---, I' F10 l Play Audio -Play TNo __ 

[ATN : 80) Loading Mechanism is Loaded ! 

Specification (Nonna! Status) 

I. Blinking Time Corder. 

2. Amber LED lights during read 

operation. 

Check point 

RF level is mis-adjusted. (Refer 

to 5-2) 

lens is durty. (check IOP (Refer 

to 5-3)) 

Check tracking error operation. 

(Fig. 3-4 (a) can be obtain at TE 

test land after TOC reading.) 

D204. 

Fig. 3-4 (a) 

TEST MODE ---------- ,....--- Alt-Z - -

RESET DRIVE 

YEDS-18 is recommend for TEST Mode. 

Display 3-4-4 
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Item/Procedure 

6. Audio play 

a. Hit ~ (Audio TEST) key. 

(Display 3-4-5 shows up) 

b. Hit~ (Play Audio) key to start 

audio play. 

I Esc l I _Abort 

Fl 
Disable 
Eject SW 

F3 
PLAY MODE OC 

L+R-+ L 

F5 
PLAY MODE OA 

L -+ L&R 

F7 
PLAY MODE OF 

L+R -+ L&R 

F9 
Play Audio 

rvo'CuMEJ 
F4 

PLAY MODE D3 
L+R -+ R 

F6 
PLAY t.«>DE 06 

R __. L&R 

F8 

« Reverse » 

Play TNO I' FlO ~ 

[A TN : 80] Loading Mechanism is Loaded ! 

Specification (Normal Status) 

1. The both left/right of speakers 

and the both left/right of 

headphone are sounding during 

audio play mode. (MUTE test 

land is low level.) 

AUDIO TEST 

Check point 

When the both of headphone and 

speakers are not sound, check 

IC201-9, IC211-8, ICI03-88, 

IC302, IC301. 

Only when the speakers are not 

sound, check L301, L302. 

Only when the headphone are 

not sound, check 0305, IC305. 

When the left side are not sound, 

check IC304, IC302, IC303. 

When the right side are not 

sound, check IC306, IC302, 

IC303. 

Alt-Z 

RESET DRIVE 

Auto Spin Up : OFF / Auto Eject : ON 
L -+ L R-+ R L [ O.OdB] R [ 0.0dB] 

Close but No Disc / TOC : NO LED : OFF 

Display 3-4-5 

3-9 



4-1 EASY REFERENCE CHART 

SECTION 4 
PART REPLACEMENT 

The following chan outlines the pans disassembly procedure. (Refer to the following pages for details.) 

r Bottom Plate Ass'y (Refer to 4-2) J 

H Ornamental Tray Plate I Front Panel Ass'y (Refer to 4-3) J 

y MA-l/MA-2 Mounted Board I Lock Ass'y (Refer to 4-4) J 

J Tray /Guide 1 

y Optical Device Ass'y 

y Press Plly Ass'y 

4-1 

(Refer to 4-5) 

J 

J 

J 



4-2 BOTTOM PLATE ASS'Y REPLACEMENT 

4-2-1 Removal 

a. Remove four Wave Screws (PTP 2.6xl0) with spring 

washer securing Bottom Plate Ass'y. (Refer to Fig. 

4-2) 

b. Lift up the Bottom Plate Ass'y as shown in Fig. 4-2. 

The Bottom Plate Ass'y can be taken out. 

Wave Screw 
PTP2.6 x 10 w/Sprlng Washer 

/" 

T 
-~ /. 

Bottom Plate Ass'y 

Fig. 4-2 Bottom Plate Ass'y Replacement 

4.2-2 Installation 

a. Insert the Bottom Plate Ass'y to the groove of front 

panel and place it to proper position. (Refer to Fig. 

4-2) 

b. Secure the Bottom Plate Ass'y with four Wave Screws 

(PTP 2.6xl0) with spring washer with torque force of 

58.8 N•cm (6kgf•cm). 

4-3 FRONT PANEL ASS'Y REPLACEMENT 

4-3-1 Removal 

a. Open the Tray by inserting in the clip to opening of 

Front Panel Ass'y. (Refer to Fig. 4-3 (a)) 

Fig. 4-3 (a) Emergency Eject 

4-2 

b. Remove hooks of the tray and pull Ornamental Tray 

Plate slowly up ward. (Refer to Fig. 4-3 (b)) 

Ornamental Tray Plate 

Fig. 4-3 (b) Ornamental Tray Plate Replacement 

c. Push slightly plastic hooks located both sides and top 

of Front Panel Ass'y, and pull it slowly toward you. 

(Refer to Fig. 4-3 (c)) 

Fig. 4-3 (c) Front Panel Ass'y Replacement 

4-3-2 Installation 

a. Pass the tray through the opening of the front panel, 

then install the front panel by sliding hooks located on 

both sides and top of Front Panel Ass'y. 

Note: Make sure that protuberances of jack and knob 

properly located in the recess and opening of the 

Front Panel Ass'y 

b. Hook the Ornamental Tray Plate to the Tab of the tray. 



4-4 MA·1/MA·2 MOUNTED BOARD 

REPLACEMENT 
4-4-1 Removal 
a. Remove the bottom plate ass'y. (Refer to 4-2) 

b. O~n the tray by inserting the clip to opening of front 

panel ass'y. (Refer to Fig. 4-3 (a)) 

c. Remove the front panel ass'y (No need to remove the 

ornamental tray plate). (Refer to 4-3) 

d. Remove two wave screws (PTP2.6x8) securing 

MA-l/MA-2 Mounted Board. (Refer to Fig. 4-4 (a)) 

MA·1/MA·2 Mounted Board 

Fig. 4-4 (a) MA-1/MA-2 Mounted Board 
Replacement 

e. LA>ck ass'y removal 

e-1. While lifting up the MA-l/MA-2 Mounted Board 

as shown in Fig. 4-4 (b), disconnect the CN204 

connector and take out the lock ass'y from the 

drive. 

f. Unlock the CNJlOl connector and disconnect the flat 

flexible cable of optical device. 

LockAss'y 

Fig. 4-4 (b) 

4-3 

4-4-2 Installation 

a. Insert the flat flexible cable to CNJlOI connector and 
lock it with the retainer cover. 

b. Connect the plunger cable to CNJ204 connector and 
place the lock ass'y in the drive. 

Note: If the Lock Release Lever and the Lock Lever arc 

locked, shift the Lock Lever with clip to unlock the 

Lock Ass'y as shown in Fig. 4-4 (c). 

c. Place the MA-l/MA-2 Mounted Board and secure it 

with two wave screws (PTP2.6x8) with torque force of 
58.8 N •cm (6kgf•cm). 

d. Perfonn the electrical adjustment. (Refer to 5-1) 

e. Install the bottom plate ass 'y. (Refer to 4-2) 

Lock Ass'y Lock Ass'y 

Lock Lever 
Lock Lever Lever • Clip 

Lock 
Unlock 

Fig. 4-4 (c) 

4-5 OPTICAL DEVICE REPLACEMENT 
4-S-l Removal 
a. Remove the bottom plate. (Refer to 4-2) 

b. Remove the front panel ass 'y. (Refer to 4-3) 

c. Remove the MA-l/MA-2 mounted board. (Refer to 

4-4) 

d. Remove the end of Tension Springs on both of the 

guides. (Refer to Fig. 4-5 (a)) 

Fig. 4-5 (a) Tension Spring Removal 



e. Tray removal 
e-1. While lifting the Tray as shown in Fig. 4-5 (b), 

pull it toward you. 

Fig. 4-5 (b) Tray Removal 

f. Guide removal 
f-1. Remove the both of guides. (Refer to Fig. 4-5 (c)). 

Fig. 4-5 (c) Guide Removal 

g. Stand Optical Device Ass 'y venically as shown in Fig. 

4-5 (d). The ass'y can be taken out from the drive. 

h. Remove three Step Screws securing the Optical 

Device. (Refer to Fig. 4-5 (e)) 

Fig. 4-5 (d) Optical Device Removal 

I I 

UXHolder 

Fig. 4-5 (e) Optical Device Replacement 
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i. Press Pulley Ass'y removal 
i·l. Slide the Press Pulley Ass'y toward you and the 

ass'y can be taken out. (Refer to Fig. 4-5 (f)) 

Press Pully Ass'y 

Fig. 4-5 (f) Press Pulley Ass 'y Replacement 

i-2. Remove the hooks of Press (b) Pulley as shown in 

Fig. 4-5 (g). 

@--..... IAI Pully 

dJ.--- Pully Yoke 

$r-..... 181 Puly 

Fig. 4-5 (g) Press Pul/eyAss'y Replacement 

j. Main Frame Ass'y removal 
j-1. Remove the hooks located both side of Main 

Frame Ass'y, and take it out from the Case. (Refer 

to Fig. 4-5 (h)) 

4-5-2 Installation 
a. Main frame Ass'y installation 

a-1. Attach the hooks of Main Frame Ass'y to the 

opening of the case. 

b. Press Pulley Ass'y installation 
Note: Apply molykote grease (EM-30L) (same quantity of 

match tip) to the specified area of the case as shown 

in Fig. 4-5 (c). 

4-5 

b-1. Put Pulley Yoke, Slider in order on the Press (a) 

Pulley, then insert the hooks of Press (b) Pulley to 

opening Press (a) Pulley and hang it. 

b-2. Put the Press Pulley Ass'y on the drive and slide it 
backward. 

c. Install the Optical Device to the UX Holder with three 

Screws (with Stopper). (Torque force is 3 kgf•cm) 

d. Install the both arms of Optical Device Ass'y to the 

Press Pulley Ass'y and place it in the drive. 

e. Install the both of the guide and install the Front Panel 
the drive. 

f. Tray installation 

f-1. Insert Tray between guide and frame, lever while 

lifting it a little, insert it completely. 

Note: If the lock release lever and the lock lever are 

locked, release them as shown in Fig. 4-4 ( c ). 

g. Hook the Tension Springs to the tab of guide. 

h. Install the MA-1/MA-2 mounted board. (Refer to 4-4) 

Note: Before adjustment, check if the RF level obtains at 

RFO terminal for later adjustment. (Refer to 5-2). 

1. Perform the electrical adjustment (Refer to 5-1) 

j. Perform the RF level (Laser power) and laser current 

adjustment. (Refer to 5-2) 

k. Install the bottom plate ass'y. (Refer to 4-2) 

Main Frame Ass'y 

Fig. 4-5 (h) Main Frame Ass'y Removal · 
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SECTION 5 
CHECK AND ADJUSTMENT 

5-1 ELECTRICAL ADJUSTMENT 
Disassemble the following parts and then perform the 

adjustment. 

a. Bottom Plate Ass'y (Refer to 4-2) 

5-1-1 Special Tools and Measuring Equipment 
a. Oscilloscope 

b. SONY Test Disc (YEDS-18) 

c. IBM PS/2 System 

d. S/A Attachment Tool 

e. SRV SLCD Disk 

f. BNC (one end) Cable (2pcs) 

g. Frequency Response Analyzer 

5-1-2 Pre-Setting 
a. Connect the test drive to the ATP System. (Refer to 

Fig. 2-2.) 

b. Tum on the power of Computer. 

Note: Make sure PC-DOS had been install the hard disk of 
computer. 

c. After system loading, insert SRV SLCD Test Disk into 
the drive A. 

<I. Change directory in the A drive. 

e. Tum on the S l of the Fixture COi, and then tum on 
the power supply. 

f. Type ~~~0~[Ql£l[Q] and hit IEnterl key to start 
the adjustment. (Main menu will be displayed.) 

g. Insert the Test Oise (YEDS-18) to the test drive. 

h. ·Select Test Mode by hitting IE!] key. (Test Mode 

menu will be displayed.) 

1. Select Spin Up by hitting IE!] key in Test Mode menu. 

I Esc l SRV _SLCD Alpha-X.XX * [I. K. September-01-1992) Alt·Z 

RESET DRIVE L Abort 

r-ESTF~oDEJ 
F3 

Set Auto 
Spin Up 

F5 
DIAG 
Bus Check 

F9 
Play Audio 

F2 
AUDIO TEST 

F4 
Reset Auto 

Eject 

F6 
DIAG 

Memory Check 

INQUIRY I' F10 l 
[A TN : 80) Loading Mechanism is Loaded ! 

~ AltX ~ 
EL10:36~. 

Auto Spin Up : OFF / Auto Eject : ON 
L-+ L R-+ R L [ O.OdB] R [ 0.0dB] 

Close but No Disc / TOC : NO LED : OFF 

Main Menu 
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I ... l -Abort -

I Sp~'u. I I F2 l 
I TR:a OFF I I T~ON I 
I + :5TJ I I -~TJ I 
J+a7TJ1 I -:TJ I 

F9 I' FlO ~ Play Audio _:_lay TN~ 

[A TN : 80] Loading Mechanism is Loaded ! 

TEST MODE - ~ - ------ .--- Alt-Z - -, 

RESET DRIVE 

YEDS-18 is recommend for TEST Mode. 

Auto Spin Up : OFF / Auto Eject : ON 
L-+ L R-+ R L [ 0.0dB] R [ O.OdB] 

Close but No Disc / TOC : NO LED : OFF -

Test Mode Menu 
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S-1-3 EF Balance 

a. Connect CH-I probe of oscilloscope to VC tcnninal on 

fixture CDI and GND. (Refer to Fig. 5-I-3 (a)) 

Note: Set the oscilloscope as below 

Display CH-I I DC mode 

Range 50mV/div. 5ms/div. 

Trigger AUTO mode 

b. Then set the wavcfonn to the center scale of 

oscilloscope by turning of up/down positioning knob. 

c. Change the CH-I probe to tcnninal ofTE2 from VC. 

d. Select Play TNO by hitting the lFIOI key in Test Mode 

menu. 

c. Select No. 18 with arrow key, then hitlEntcrlkcy. 

f. Select TRK OFF by hitting the ~ key in Test Mode 

menu. 

g. Check if the EF Balance (ratio of plus and minus) 

meets the following fonnula. (Refer to Fig. 5-I-3 (b)) 

JA- BJ< lOmV 

h. If the ratio of EF Balance docs not meet the 

specification, adjust RVI02 so that its Balance is less 

than 7 mV. Fig. 5-1-3 (a) EF Balance Adjustment 

' 
-~ . 
i . : - i-·1 t ...... r·-.. n-.... r .. · .. t·-.... t ....... 

···Tl·--··r·-·-1··-·1········1···--·1········1-···-·1···-· 

Fig. 5-1-3 (b) EF Balance Waveform 
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S-1-4 Focus Servo Loop Gain 

a. Connect Frequency Response analyzer and S/A 

Attachment Tool to PS/2 system. (Refer to Fig. 5-1-4) 

b. Connect the BNC (one end) cable between FE-2 

terminal on fi?Cture CDl and FB IN terminal on SIA 

Attachment Tool. 

c. Connect another BNC (one end) cable between FE-3 

terminal on fixture CDl and ERR IN/DIS out terminal 

on SIA Attachment Tool. 

d. Tum on the power of the analyzer and S/A Attachment 

Tool. 

e. Set mode of Frequency Response Analyzer as below. 

(Refer to Instruction Manual for detail) 

Disturbance frequency l kHz 

Disturbance amplitude 

Integration time 

Analysis mode 

Float 

IOOmV rms 

5 times 

(both CH) 

CH-l/CH-2 

GND 

f. Set the SI switch of SIA Attachment Tool to on. 

g. Select Play TNO by hitting the IFlOj key in Test Mode 

menu. 

h. Select No. 18 with arrow key, then hit !Enter! key. 

1. Hit !Measure! button on the analyzer to start the 

measurement of Focus Servo Loop Gain. 

j. After for a while, check if the Focus Servo Loop Gain 

indicated on the analyzer, meets specification of 0 ± 
O.SdB . 

. k. If the Focus Servo Loop Gain does not meet the 

specification, adjust RV103 so that its gain is within 

0 ± 0.2dB ·during above measuring. 

5-4 

BNC (one end) 
Cable 

BNC Cable (Application) 

Frequency Response Analyzer 

Fig. 5-1-4 Focus Servo Loop Gain Adjustment 



5-1-5 Tracking Servo Loop Gain 

a. Change the BNC (one end) cable connection location 

to TE-2 from FE-2 tenninal. (Refer to Fig. 5-1-5) 

b. Change the BNC (one end) cable connection location 

to _TE-3 from FE-3 tenninal. (Refer to Fig. 5-1-5) 

c. Set mode of Frequency Response Analyzer as below. 

(Refer to Instruction Manual for detail) 

Disturbance frequency l .2kHz 

Disturbance amplitude 

Integration time 

Analysis mode 

Float 

IOOmV nns 

5 times 

(both CH) 

CH-1/CH-2 

GND 

d. Select Play TNO by hitting the IFIOJ key in Test Mode 

menu. 

e. Select No. 18 with arrow key, then hitlEnterJkey. 

f. Hit IMeasureJ button on the analyzer to start the 

measurement of Tracking Servo Loop Gain. 

g. After for a while, check if the Tracking Servo Loop 

Gain indicated on the analyzer, meets specification of 

0 ± 0.5dB. 

h. If the Tracking Servo Loop Gain does not meet the 

specification, adjust the RVI04 so that its Gain is 

within 0 ± 0.3dB during above measuring. 

BNC Cable (Application) 

Frequency Response Analyzer 

Fig. 5-1-5 Tracking Servo Loop Gain Adjustment 
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5-1-6 Focus Bias 
a. Connect the CH-I probe of oscilloscope to RFO 

tenninal on fixture CDI and GND. (Refer to Fig. 

5-1-6 (a)) 

Note: Set the ".:l.cilloscope as below 

Display : CH-I I AC mode (20mV/div.) 

Trigger : AUTO mode 

b. Select Play TNO by hitting the IFtol key in Test Mode 

menu . 

. c. Select No. 18 with arrow key, then hit IEnterl key. 

d. Adjust the RVlOl so that the jitter of wavefonn is 

minimum and so that output level is maximum. (Refer 

to Fig. 5-1-6 (b)) 

RV101 

Fig. 5-1-6 {a) Focus Bias Adjustment 

Fig. 5-1-6 {b) 
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5-2 RF LEVEL (LASER POWER) AND LASER 

CURRENT 

Disassemble the following parts and then perfonn the 

measurement. 

a. Bottom Plate Ass'y (Refer to 4-2) 

5-2-1 Special Tools and Measuring Equipment 

a. IBM PS/2 System 

b. SRV SLCD Disk 

c. BNC (one end) Cable (2pcs) 

d. Oscilloscope 

e. Fixture CD I 

5-2-2 Measurement 

a. Connect the drive to DC power supply. 

Note: Make sure tum•off the power of DC power supply. 

b. Tum on the power supply. 

c. Insert the Test Disc (YEDS-18) to the test drive. 

d. Connect the CH-I probe of oscilloscope to RFO 

tenninal on fixture CD! and GND. 

Note: Set the oscilloscope as below 

Display: CH-I I AC mode 

Range: 0.2V/div. 500ns/div. 

Trigger: AUTO mode 

e. Select Play TNO by hitting the IFIOI key in Test Mode 

menu. 

f. Select No. 18 with arrow key, then hit !Enter! key. 

g. Check if the RF Level (Laser Power) satisfy the 1.2 V 

± 0.3 Vp-p (Refer to Fig. 5-1-6 (b)). If the RF level 

is less than 900m V, perfonn optics cleaning. (Refer to 

5-3) After optical device cleaning, the level should 

meet specification. If not, replace the Optical Device. 
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5-3 OPTICAL DEVICE CLEANING 

Disassemble the following pans and then clean the optical 

device. 

a. Optical Device (Refer to 4-5) 

5.3.J Special Tools. and Measuring Equipment 

a. Cotton Swab (200 pieces). 

b. Cleaning Liguid Lens. 

5-3-2 Cleaning with lens cleaner 

a. 

b. 

Soak cotton swab in the Lens Cleaner. 

Wipe the lens surface lightly using a cotton swab. 

(Refer to Fig. 5-3) 

Note: Please use the wet cotton swab unless the nature of 

the dust on the lens is rather sticky or greasy which 

may require cleaning liquid. After removing dins 

and dusts, please wipe once again using a dried 

cotton swab. 

Note: Do not apply an excessive pressure to the lens as it 

is rather delicate mechanism. 

Note: Make sure that no residue remains on the lens. 

c. Install the Optical device in accordance with section 

4-5. 

d. Perform the RF level (Laser Power) and laser current. 

(Refer to 5-2) 

Fig. 5-3 Optical Device Cleaning 
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6:-1 MECHANICAL ASS'Y 
6-1-1 Overall Ass'y 

SECTION 6 

EXPLODED VIEWS AND LIST 

0'-~ 

I 

1 ........ 

·1 f @ v. 
' 

6-1 
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Table 1 (ROM) 

Model Name P/No. Description Remarks 

CDU31A-OI 8-759-190-03 TC54256AF-SLCD- I 3A 

CDU31A-02 8-759-190-03 TC54256AF-SLCD- I 3A 

CDU31A-51 8-759-190-03 TC54256AF-SLCD- l 3A 

CDU31A-81 8-759-190-03 TC54256AF-SLCD- I 3A 

CDU31A-GW 8-759-190-03 TC54256AF-SLCD-l 3A 

CDU31A-LL 8-759-190-03 TC54256AF-SLCD- l 3A 

Table 2 (Front Panel Ass'y, Eject Button, Volume Knob) 

Model Name Front Panel Ass'y Eject Button Volume Knob 

CDU31A-01 X-4942-945-3 4-952-768-01 4-953-623-01 

CDU31A-02 X-4942-945-3 4-952-768-01 4-953-623-01 

CDU31A-51 X-4944-116-1 4-952-768-21 4-953-623-21 

CDU31A-81 X-4942-964-1 4-952-768-01 4-953-623-01 

CDU31A-GW X-4943-419-1 4-952-768-11 4-953-623-11 

CDU31A-LL X-4942-964-1 4-952-768-01 4-953-623-01 
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Note: I. Items marked " * " are not stocked since they are seldom required for 

routine service. Some delay should be anticipated when ordering these 

items. 

2 . 

No. 

I 

2 

3 

4 

5 

6 

7 

8 

Substitute the screws and washers may be supplied are similar to ones listed 

. because of Sony's part standardization program. 

Parts No. Description 

fr:,8-848-249-11 

* 4-953-076-01 

* 4-954-841-01 

4-953-093-01 

* 4-952-771-05 

Optical Device (KSM-360ABM) 

Insulator (A) 

Insulator (F) 

Step Screw 

UX Holder 

Press Pulley Ass'y 

Press Pulley (B) 

MA-I Mounted Board (Service) (only for CDU31A-01) 

The components identified by 
mark fr, or dotted line with mark 
fr, are critical for safety. 
Replace only with part number 
specified. 

9 

A-4675-375-C 

* 4-952-774-03 

* A-4646-610-A 

* A-4646-609-A 

Refer to Table I 

MA-I Mounted Board (Service)(forCDU31A-02/-51/-81/-GW/-LL) 

ROM 

10 

11 

12 

13 

14 

15 

* X-4942-962-1 Main Frame Ass'y 

(CDU31A-02 Serial N0.3000001 thru 3122560) 

(CDU31A-GW Serial N0.3000001 thru 3034100) 

(CDU31A-LL Serial N0.3000001 thru 3025000) 

* X-4942-962-2 Main Frame Ass'y 

(CDU31A-01 Serial N0.3013000 thru 4000000) 

(CDU31A-02 Serial N0.3122561 thru 4000000) 

(CDU31A-51 Serial N0.3000001 thru 4000000) 

(CDU31A-81 Serial N0.3000001 thru 4000000) 

(CDU31A-GW Serial N0.3034101 thru 4000000) 

(CDU31A-LL Serial N0.3025001 thru 4000000) 

4-953-620-01 Dust Packing (B) 

Refer to Table 2 

Refer to Table 2 

4-952-766-01 

4-952-766-21 

4-952-766-11 

* 4-952-772-0 I 

Front Panel Ass'y 

Eject Button 

Ornamental Tray Plate (forCDU31A-Ol/-02/-81/-LL) 

Ornamental Tray Plate (only forCDU31A-51) 

Ornamental Tray Plate (only for CDU31 A-GW) 

Case 

16 *4-952-776-01 Guide(L) 

(CDU31A-02 Serial N0.3000001thru3122560) 

(CDU31A-GW Serial N0.3000001 thru 3034100) 

(CDU31A-LL Serial N0.3000001 thru 3025000) 

* 4-952-776-04 Guide (L) 

(CDU31A-01 Serial N0.3013000 thru 4000000) 

(CDU31A-02 Serial N0.3122561 thru 4000000) 

(CDU31A-51 Serial N0.3000001 thru 4000000) 

(CDU31A-81 Serial N0.3000001 thru 4000000) 

(CDU31A-GW Serial N0.3034101thru4000000) 

(CDU31A-LL Serial N0.3025001 thru 4000000) 
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17 *4-952-777-01 Guide (R) 

(CDU31A-02 Serial N0.3000001 thru 3122560) 

(CDU31A-GW Serial N0.3000001 thru 3034100) 

(CDU31A-LL Serial N0.3000001 thru 3025000) 

* 4-952-777 ~04 Guide ( R) 

(CDU31A-01 Serial N0.3013000 thru 4000000) 

(CDU3IA-02 Serial N0.3122561 thru 4000000) 

(CDU3IA-51 Serial N0.3000001 thru 4000000) 

(CDU31A-81 Serial N0.3000001 thru 4000000) 

(CDU3IA-GW Serial N0.3034101 thru 4000000) 

(CDU3IA-LL Serial N0.3025001 thru 4000000) 

18 4-952-779-01 Tray 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

(CDU31A-02 Serial N0.3000001 thru 3122560) 

(CDU31A-GW Serial N0.3000001 thru 3034100) 

(CDU3IA-LL Serial N0.3000001 thru 3025000) 

* X-4943-682-1 Tray Ass'y 

(CDU3IA-OI Serial N0.3013000 thru 4000000) 

(CDU31A-02 Serial N0.3122561 thru 4000000) 

(CDU3IA-51 Serial N0.3000001 thru 4000000) 

(CDU31A-81 Serial N0.3000001 thru 4000000) 

(CDU3IA-GW Serial N0.3034101 thru 4000000) 

(CDU3IA-LL Serial N0.3025001 thru 4000000) 

4-953-075-01 Loading Spring 

1-454-591-11 

* 4-952-519-01 

* 4-952-520-01 

* 4-952-542-01 

Plunger Solenoid 

Tray Cover 

Lock Release Lever 

Lock Lever 

4-952-770-0 I 

4-953-626-01 

Lock Release Lever Bracket 

Lock Lever Spring 

* X-4942-961-4 

* 4-955-150-0 I 

Refer to Table 2 

4-955-250-01 

4-958-529-01 

4-952-938-01 

Bottom Plate Ass'y 

FCC Approval Label (CDU3IA-02 Serial No. 3,001,001thru3,003,500) 

Volume Knob 

Wave Screw +PTP 2.6x8 

Wave Screw +PTP 2.6xl0 

MI.4x4 
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6-1-2 Packing Material 

No. Parts No. Description 

SI * 4-959-043-01 Individual Carton 

52 4-924-311-03 Cushion 

53 * 4-955-359-01 Spacer 

54 fr.3-755-260-14 Instruction Manual (forCDU31A-Ol/-02/-51) 

fr.3-755-260-41 Instruction Manual (only forCDU31A-81) 

55 4-957-079-31 Power Connecter Caution Label 
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16.9344 MHz 

RF amp. 
CXA 1421M 

DRIVER 

-----------------+-~ Servo Controller 
CXA1372Q 

CD-AUDIO Data Processor 
CXD2500BO 

~-----"-----, 

D 
4tc Oigitol Filter 

"" de·Enchode 
CXD2554M 

0/ A CONVERTOR 
TDA1543A 

Audio amp. 

Headphone amp. 

Subcode Output 

Audio Output 

,__ _ _,O) Headphone Output 

BUFFER RAM 
32KBvte SAAM x 2 

CD-ROM Data Processor 
CXDl 18680 

CD-ROM System Controller 
M37431 

Host 
Interface 

~-- Eject Button 

~---Loading SW 

Disk Access Power On 
Indicator Indicator 

......- =---·Eject Plunger 

<D 
<b 
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6-3 PART LAYOUT AND CIRCUIT DIAGRAM 

6-3-1 Parts Layout on MA-1/MA-2 Mounted Board 

• Semiconductor Location 

Component Side 

Ref. No. Location 

0202 8-5 

0204 G-7 
0205 G-7 

IC101 C-3 
IC102 D-3 
IC103 F-6 
IC104 D-7 
IC105 E-7 
IC106 E-7 
IC107 C-7 
IC201 F-3 
IC202 G-3 
IC203 F-4 
IC204 G-5 
IC205 E-7 
IC206 G-7 
IC207 H-7 
IC208 E-4. 
IC209 H-5 
IC210 H-5 
IC211 H-4 
IC212 F-7 
IC215 G-4 
IC216 F-4 
IC217 H-5 
IC301 F-2 
IC302 F-2 
IC303 G-2 
IC304 G-2 
IC305 8-7 
IC306 G-2 

Pattern Side 

Ref. No. Location 

0201 H-7 
0203 1-3 
0301 1-2 

0101 C-4 
0104 D-7 
0105 D-6 
0201 D-7 
0202 D-7 
0203 [).8 

0301 H-3 
0302 H-2 
0303 H-2 
0304 H-2 
0305 8-6 



- Component Side - (for CDU31A.01 with Serial No. 3000001 thru Serial No. 3013000) 
(for CDU31A.02 with Serial No. 3000001 thru Serial No. 3025843) 

A B c 

Dust Sheet (BJ 
9-953-096-01 

D E 

(for CDU31A-01 Serial No. 3000001 thru Serial No. 3101060) 
(for CDU31A-02 Serial No. 3000001 thru Serial No. 3105060) 
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SECTION 7 

SEMICONDUCTORS PIN ASSIGNMENT 

CL-181G-C (GREEN) (CITIZEN) 
CL-t81Y-C(YELLOW)(CITIZEN) 

-TOP v1Ew-

SB05-05CP 

CATHODE 
MARK 

-TOP VIEW-

f? 

2SB1323-C 
(R1=160, RBE=O.Bkl 

-TOP VIEW-

RBE 

DTA114EK 
(R1 =10k, R2=10k) 

-TOP VIEW-

[IJa 
2 

DTC143TS (ROHM) 
(R1=4.7k) 

-TOP VIEW-

2SA812-M6 

HSM88AS (TOSHIBA) 

-TOP VIEW -

-TOP VIEW-

[IJ 

2SB798-DL (NEC) 

-ToP view-

DTC124EK . 
( A1 = 22k, A2 = 22k I 

-TOP VIEW-

~ • 
7-1 

RD8.2M-Bt (NEC) 

-TOP VIEW-

2SB1123-R (SANYO) 

-TOP VIEW-

~ 
2SC1623-L5L6 (NEC) 
2SC3624A-L 15 

-TOP VIEW-

IMD3 (ROHM) 
(A1 =10k, A2=10k) 

-TOP view-

R1 

R1 

R2 



CXA1372AQ 

-TOP view-

CB 

CP 

Pin 

1 

2 

3 

4 

5 

6 

7 

8 

9 

11 

12 

13 

14 

15 

16 

17 

18 

20 

21 

22 

23 

24 

N 
u 
u 

g ... 

u 
u 

.., 
"' ... 

Symbol 

VC· 

FGO 

FS3 

FLB 

FEO 

FE-

SRCH 

TGU 

TG2 

TAO 

TA-

SL+ 

SLO 

SL-

FSET 

ISET 

SST OP 

DIRC 

LOCK 

CLK 

XLT 

DATA 

" 0 ... 
.... 
u ... 
0 

"' z ... 
"' 

CXA1372AQ 

8 ... 

1/0 

I 

I 

I 

I 

0 

I 

I 

I 

I 

0 

I 

I 

0 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I ... ... 
J: 
u 
0: 

"' 

Pin 

25 

26 

27 

29 

30 

31 

32 

33 

34 

35 

37 

38 

39 

40 

42 

43 

44 

45 

46 

47 

48 

Symbol 

XRST 

SENS 

C.OUT 

MIRR 

DFCT 

ASY 

EFM 

FOK 

CCI 

CC2 

CB 

CP 

RF! 

RFO 

TZC 

TE 

TDFCT 

ATSC 

FZC 

FE 

FDFCT 

7-2 

.... 
5 
u 

1/0 

I 

0 

0 

0 

0 

I 

0 

0 

I 

0 

I 

I 

I 

0 

I 

I 

I 

I 

I 

I 

.... 
"' 0: 
>< 

I 

~ 



CXA1372AO (2/2) 

CP 

•TTL 

' •Ill 

DFCT 

0 e 

•Ill DATA REGISTER 

•OUTPUT DECODER 

·INPUT SHln REGISTER 
·ADDRESS.DECODER 

•FSl-4 •TCl-2 •TMl-7 •PSl-3 

TT 

•F"OCUS 
PHASE 
COMPENSATION 

I .... ... 

7-3 

:c 
u 
er 
VI 

N 
(!) ..... 

u 
u 
:;:: 

·Ill 

• ·TTL 

CLK 

ISET 

I 

~ 



Pin No. 

CXA1421M 

-TOP VIEW-

' 
6 

10 

II 

12 

0 
13 

15 

z 
u 0 0 

u Cl ..... ..... 
> -' Q'. ..... 
16 15 

Vee 
22k 

VEE 
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CXD1186BQ 
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 

-TOP VIEW 

65 40 
66 39 
67 38 
68 37 
69 36 
70 35 
71 34 
72 0 0 33 
73 32 
74 31 
75 30 
76 29 
77 28 
78 0 27 

79 26 

80 25 

1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22 23 24 

Pon Symbol 1/0 O..Cnpt1on Pon Symbol 1/0 ONcnption 

1 INT 0 Interrupt request 1ignel to CPU 41 BAS 0 BUFFER MEMORY AOORESS 

2 ·aND - Gronnd term1n,I •2 CND - Gronnd termiNll 

3 AO I CPU addrus lingnel 43 BA10 0 llUR'ER MEMORY ADDRESS 

4 Al I CPU addrus singnal 44 BA11 0 BUFFER MEMORY A00AESS 

5 A2 I CPU addrus 11ngnal 45 BA12 0 BUFFER MEMORY A00AESS 

6 A3 I CPU addl'UI 11ngnal 46 BA13 0 BUFFER MEMORY AODRESS 

7 HMDS I Host mode .-ct aional 41 BA14 0 BUFFER MEMORY AOOAESS 

8 HAO I Host eddNU lillNll 48 BAIS 0 BUFFER MEMORY AODRESS 

9 HAI I Hoot_...,., 48 XMOE 0 
- ......,,,. - ......... - logic -

10 XHCS I Chip - nogati .. - lionol from - 60 XMWR 0 Butt. ......,,,. - ,_IM logic ..... I 

11 HINT 0 l,,_.,PI NII-I -IM - Oilnll lo holt 51 IDBO 1/0 - ......,,,. cllbl bull 

12 GND - Gronnd t9nniNI 52 GND - --
13 XHAD 1/0 O.te r.ctino mtrobl eilnel tram hoet or to SCSI C8ntrol 63 -1 0/0 BUFFER MEMORY DATA BUS 

IC 
Sol ~ 1/0 llUFFER MEMOllY DATA BUS 

14 XHWA 1/0 
0.tll writil'll ltrobl 9ic1n11I fron host or to SCSI control 
IC 65 IOB3 1/0 llUFFEA MEMORY DATA BUS 

15 HOBO 1/0 Host.,. bua 58 BOM 1/0 llUFFEA MEMORY DATA BUS 

16 HDBl 1/0 Holt dltll bu• 57 BOB5 1/0 BUFFER MEMOAY DATA BUS 

17 HDB2 1/0 Hoot cllbl bus 58 BDB8 1/0 BUFFER MEMOAY DATA BUS 

18 HOB3 1/0 Hoot cllto bus 58 BDB7 1/0 BUFFER MEMORY DATA BUS 

19 HDB4 1/0 Holt cllto bus 60 BOBP 1/0 llUFFEA MEMORY POINTER DATA BUS 

20 HOll5 1/0 Hoot cllto -
61 XTL2 0 X'to•-----

21 HOll6 1/0 Hoot - bus 
62 XTLI I X'tal OICill9tion cirauit inDUt tennind 

22 HDB7 1/0 Host data bull 63 GND - Gronnd termiNI 

23 GND - Gronnd terminal 64 HCLK 0 lCTLl 1/2 diviclld - '""""I 

24 HDllP 1/0 Error flog • Hoot cllto - 65 LACK I Lii - from co ....... 
25 XRST I AMet neuetive logic lilNI 66 DATA I 

- cllltl from co -
2S HDAQ 0 

O.te '9QU91t PG9itiYe toaK: et111nel to host. or OMA 67 BCLK I Bit ....... from co .. _ 
achnowtldga nlllltiW logic ..,.1 to SCSI control tC. 68 C2PO I C2 painter from CO plaYlf' 

27 XHAC I 
Data ~ NIOltMI togic 8ignal from host. or 

69 DBO 1/0 CPU DATA BUS 
O.u NPUMt PG8itM toaic ligrt11I from SCSI control IC. 

2S XTC I Terminal cunt N11tiw tooic lianll 70 081 1/0 CPU DATA BUS 

29 ADAQ I OMA NQUMt POlitive AooiC ....,., from ADP 71 DB2 1/0 CPU DATA BUS 

30 XAN; 0 OMA ecknowledol neget1ve k»gic ...,_, to ADP 72 DB3 1/0 CPU DATA BUS 

31 BAO 0 llUFF9' MEMORY ADDA&SS 73 Yoo - -- (+5v) terminel 

32 BAI 0 BUFl'EA MEMOAY A0DRESS 74 DB4 l/O CPU DATA 8US 

33 Yoo - -....... (+5v) terminal 76 085 1/0 CPU DATA BUS 

34 BA2 0 BUFl'EA MEMORY AODRESS 76 DBS 1/0 CPU DATA BUS 

35 BA3 0 BUFFER MEMORY AD0AESS 77 DB7 1/0 CPU DATA BUS 

36 BM 0 BUFFER MEMOAY AODRESS 7B xcs I Chip Mlect nlOltive togic signal from CPU 

37 BAS 0 BUFFER MEMORY A00AESS 79 XAD I 
lntemel Ngiater in thia IC l'Md1ng ltrobt ntPtivl tog1c 

aic ailnel of CPU 
38 BAS 0 BUFFER MEMORY AODRESS 

39 60 XWR I 
Internal 1110iater in thta IC writing staobe NOltivl tODIC 

BA7 0 BUFFER MEMORY ADOAiSS lillrwl of CPU 

40 BAS 0 BUFFER MEMORY ADOAESS 
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CXD1186BQ 12/2) 

69 
l 

72 
080-7 • 

74 
l 

77 

A0-3 

XWR 
XRD 

xcs 

INT 

ADP l/F 

OU 
a: ~ 
~ x 

CDP l/F 

CONTROL REG 

DESCRAMBLE 

SYNC 
CONTROL 

..._ _____ _. TIMING GEN 

REGISTERS LATCH 

GALOIS FIELD 

FCC CONTROL 

SYNDROME 

PRIORITY OMA 
RESOLVER SEQUENCER 

CPU OMA 

HOST OMA 

HOST ADDRESS 
COUNTER 

HOST l/F REGS OMA FIFO 

HOST l/F CONTROL 

ll. a: 0 VI 0 U u ..... VI ll. :::; N 
CD !t a:ua:< st ..... z 0 ,..: ..... -' x - ~ ..... 
~~~~~~ ::c: ::c: I x x ::c: 0 

CD 
0 
::c: 
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lo: 
-' u 
::c: 

31 

32 

34 
l BA0-15 

41 

43 
l 

48 

51 

53 BDB0-7,P 
l 

60 

2 

12 

23 

4•2 GND 

52 

63 



CXD2500BO 

-TOP VIEW-

C4M<57J----I 

Cl&M 151!>----i 

PCO 

t: ! "' ... )( 

CLVT (22Jf-------' 

RF 
ASYI 

0 _, 
<( Vl .... 
)( )( 

FOK 

FSW 

MON 
MOP 

MOS 
LOCK 

[E£J 
vcoo 

VCOI 
TEST 

PDO 

Vss 

[E£J 
[E£J 
[E£J 

VPCO 
VCKI 

FILO 
FILI 

PCO 

AVss 

CLlV 

AVDO 
RF 

- 0 

~~ 

ASYOC21 ...... ---+-----' 
ASYE 1281------' 

WFCK C62l-------I 

SOCKC6~1--------el 

SOSO 

MON 

FSW 

MOP 

Su be ode 
P-W 

Processor 

Su be ode 
0 

Processor 

.. 
~ 
)( 

i ;:: 0 .., 
~ >- >-

Vl ~ < ~ 

CXD2500BO 

_, 
" Vl u 

Vl 0 
Q. !O 

" c "' u c 
~ 5 > 

32K RAM 

Address 
generator 

0/A 

,,, 
~ 

data processor 

.., 0 

~ ~ ~ ~ ~ 

Peek detector 

Oi9itolout 

SBSO 
SCOR 
WFCK 
EMPH 

DOUT 
M02 
C16M 
C4M 

FSTT 
XTSL 

XTAO 
XTAI 

Vss 
APTL 
APTR 
DAOl 
DA02 

DA03 
DA04 

DA05 
DA06 

DA07 

DA08 

DA09 

VDO 

VDO 
Vss 
Vss 

PSSL 

DA01-16 

'-----i:>91 M02 

Error 

corrector 

7-7 

?.:i Asymmetry 
correction. 

XLAT 

DATO 

XLTO 



CXD2500BO 12/21 

Pin Oescripption 

Pin Pin 1/0 Description No. Sign 
Pin Pin 1/0 Description 
No. Sion 

1 FOK I Focus OK input terminal 

2 FSW 0 z. 0 SPindle motor output filter select outout 
43 DA07 0 1. 0 

On PSSL • 1. DA07 output. 
On PSSL • 0. RFCK output 

3 MON 0 1. 0 Spindle motor ON-OFF control output 

4 MOP ·o 1, z. 0 Soindle motor servo control " DA06 0 1, 0 
On PSSL • 1, DA06 output. 
On PSSL • 0. C2PO output. 

5 MOS 0 1, z. 0 Spindle motor servo control 

6 LOCK 0 1, 0 
When GFS is High, High output. When GFS is low 
8 times continuoualv. Low output. 

7 NC 

45 DAOS 0 1, 0 
On PSSL • 1. DA05 output. 
On PSSL • 0. XRAOF output. 

46 DA04 0 1. 0 
On PSSL • I, DA04 output. 
On PSSL • 0. MNT3 output. 

8 vcoo 0 1. 0 Analogue EFM PLL oscillating circuit output. 

9 VCOI I 
Analogue EFM PLL oscillating circuit input. 
fLoar: • 8.6436MHz 

10 TEST I Terminel for TEST. On:tin•rily connected to GND. 

47 DA03 0 1. 0 
On PSSL • 1, OA03 output. 
On PSSL • 0. MNT2 output. 

48 DA02 0 1, 0 
On PSSL • I, DA02 output. 
On PSSL • 0. MNTl output. 

11 PDO 0 1, z. 0 Anologue EFM PLL cho1119 pump output 

12 Va GND 
49 DA01 0 1, 0 

On PSSL • 1, DAOl output. 
On PSSL • O. MNTO output. 

13 NC 50 APTR 0 I, 0 Aperture correction control outPUt. On Reh, H. 

14 NC 51 APTL 0 1, 0 Aperture COF1'9Ction control output. On Leh. H. 

15 NC 52 Vu GNO 

16 VPCO 0 1, z. 0 Vary oitch PLL charge pump output 

17 VCKI I 
Clock in..Ut f-... • 1 B.9344MHz from externel VCO 
for vary pitch. 

53 XTAI I 
16.93-UMHz crvstel oscillating circuit input. 
Or 33.8688MHz input. 

54 XTAO 0 1, 0 16.934'MHz Crytltll 01cill1ting circuit OUtPUt 

18 FILO 0 anelooue Filter output for master PLL (slave • digital PLL) Crvst11 nlect input termin1I. When crvstel is 
19 FILI I Filter input for master PLL 55 XTSL I 16.9334MHz. it bocomoo L. when 33.8688MHz, 

20 PCO 0 1, z. 0 Charge pump output for mHter PLL becom11 H. 

21 AV11 Anologue GND 

22 CLTV I VCO control voltage input for master 
56 FSTT 0 1, 0 

2/3 dividing output of Pina 53 end 54. 
Not changing by verv pitch. 

23 AVoo Anolo;ue - supply ( + 5V) 

24 RF I EFM •i;nal input 
57 CIM 0 1. 0 

4.2336MHz output. When pitch is varied, 
it chenoea et the urne time. 

25 BIAS I Auymmetrv circuit constant curTW'lt input 

26 ASYl I Auvmmetrv comoerete volt.oe input 
58 CIBM 0 1, 0 

1B.9344MHz output. When pitch is veriod. 
It chenon at the urne tirna. 

27 ASYO 0 1, 0 EFM full-owing outDut (L • Vu, H • Voo) 59 MD2 I Oigitol-Out ON/OFF control. H : ON. L : OFF 

28 ASYE I 
L : Aaavmmetry circuit OFF 
H : A1symmetry circuit Of\I 

29 NC 

60 DOUT 0 1, 0 Digit11-0ut output terminel 

61 EMPH 0 1. 0 
Whlin tM playback disc ii empheaincf, H i1 out. 
not aml>h81inct, L is out. 

30 PSSL I 
Audio data output mode Mlect input 
L : Soriol output/H : 1'8rallel output 

31 WDCK 0 D/ A interfeco for 48 bit slot 

62 WFCK 0 1, 0 WFCK (Write Fram• Clock) oulPUt 

63 SCOR 0 1, 0 
When the 1ubcodo sync. SO or Sl is dotoctod, 
H is out. 

32 LACK 0 D/ A interfeco for 48 bit •lot 64 $8SO 0 1. 0 SubP to W nriol output 

33 Voo Power oupply ( + 5Vl 65 EXCK I S8SO rud-out clock input 

34 DA16 0· 1, 0 
On PSSL • 1, DA 16 (MSB) output. 

On PSSL • 0. 48 bit slot Hri•I dot•. 

66 SOSO 0 I. 0 SubO 80bit •nd PCM -k level doto 16bit output 

67 SOCK I SOSO raockut clock Input 

35 OA15 0 1, 0 
On PSSL • 1, DA 15 output. 
On PSSL • 0. 48 bit slot bit clock. 

68 MUTE I H : Muto on. L : Muto off 

89 SENS - 1, z. 0 SENS output to CPU 

36 DA14 0 1, 0 
On PSSL • 1, DA 14 output. 
On PSSL • O. 64 bit slot Hriel doto. 

70 XRST I System reset. Au.t on "L" 

71 DATA I S.riol doto input from CPU 

37 DA13 0 1, D 
On PSSL • 1, DA 13 output. 
On PSSL • O. 64 bit slot bit clock. 

72 XLAT I 
Lach input from CPU. Utch uri1l deta on felling 
odgo 

36 DAl2 0 1, 0 
On PSSL • 1, DA 12 output. 
On PSSL • 0. 64 bit slot LR clock. 

73 Voo -· ouPPlv ( + 5V) 
74 CLOK I Serial data transfer clock input from CPU 

39 DAil 0 I, 0 
On PSSL • 1, DA 11 output. 
On PSSL • 0. GTOP output. 

75 SEIN I Sense input from SSP 

76 CNIN I Track jump numbers count lional input 

40 DA10 0 1, 0 
On PSSL • 1, DA10 output. 
On PSSL • 0. XUGF ouput. 

•1 DA09 0 1, 0 
On PSSL • 1, DA09 output. 
On PSSL • 0. XPLCK output. 

n. DATO 0 I, 0 Serial dete outPUt to SSP 

78 XLTO 0 1. 0 
Serial date latch output to SSP. t..tch on felling •.. 

79 CLKO 0 1, 0 Serial date trenafer clock output to SSP 

42 DAOB 0 1, 0 
On PSSL • 1. DA08 output. 
On PSSL • O. GFS output. 

80 MIRR I Miror stanal inPUt 
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CXD2554M 

-TOP VIEW-

Xour 

XIN 

SLOT 

8fs/4fs 

T 
I 

M 
I 
N 
G 

G 
E 
N 
E 
R 
A 
T 
0 
R 

00 

"""" uu 
Ir ID 
..J 

ATTENATOR 

COEFFICIENT 
ROM 

P-S 

THIRD FIR 
ROM 

ELEVENTH FIR 
RAM 

BUFFER RAM 

Pin Ne-. Ptn Name 1/0 O..CriPtion 

1 TEST I For test. Normelly •t to ,_. -2 8ts/'Tti I Soociftn FIR3 Fi.: Bfs L. :.c.ts 

3 XOUT 0 Mister Clock ontpUt Cf • 384fs) 

• XIN I Master dock on input (f - 3Mts) 

5 CNCl -
Not -

6 y.., - -..-. (+ 5V) 

7 
(NC) - Not connected 

8 

9 8CK I 8CK inout 

10 DATA I Seri•I elite inPUt (Com-tot 2l 

11 LRCK I LRCK inPut 

12 IR1T I Svnchronind .IOliin et the rilina edge of this lianll 

13 LATCH I Utch cloek input 

,. SHFT I 
Shift - input 

15 ATT I 

... __ input 

16 BCKO 0 llCICautout 

17 
(NCl - No1conMClod 

16 

19 Vos (GNO) - --· 20 (NC) - NotconMClod 

21 DAT AR 0 On ... ' WCI( ........ 
On 8f1: A-ch ewial date outout CComDllment of 2) 

On .C.fs :L -ch. A· ch time divided ..;.1 date outpnt 
22 OATAL 0 (Com-tot 2) 

On 8fe 'L·ch _, doto output (Com-t of 2) 

23 LRCKO 0 LRCKautout 

24 SLOT I Specifies output llot Y : 18bit llot 
-i.·: 16bit lk>t 

•TEST. Bts/.ili SL.OT pins heYH pull down ,..;atora within. 

MPY 

7-9 

FORTY-THIRD 
FIR RAM 

llR RAM 

S-P 



Item/Procedure 

7. Muting 

a. Hit ~ (E-Volumc) key. 

(Display 3-4-6 shows up) 

b. Hit~ key to start Muting. 

l Esc l I _Abort 

Fl 
Disable 
Eject S 

F3 
PLAY MODE 

L+R -+ 

F5 

Esc 
End 
Home 
PgDn 
Pg Up 

+ 
t 

E-VOLUME 

exit 
Mute 
Max 
-10 
+10 
- 1 
+ 1 

Specification (Normal Status) 

l. The sound stops. (MUTE test 

land is High level.) 

AUDIO TEST 

Audio A TT = 20 * log (parameter /256) 
Audio ATT: [ Mute ] 0 

Check point 

IC20l-9, IC21 l-8, ICI03-88. 

Alt·Z 

RESET DRIVE 

PLAY t.«>DE 
L-+LEl!:::=====================:::::..i 

F7 
PLAY MODE OF 

L+R -+ L&R 

F8 

« Reverse » 

[ATN : 80) Loading Mechanism is Loaded ! 

Auto Spin Up : OFF / Auto Eject : ON 
L-+ L R-+ R L [ O.OdB] R [ 0.0dB] 
[CTRL : 1] [TNO : 01) [IDX : 01) 
Close but No Disc / TOC ~ NO LED : OFF 

Display 3-4-6 
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3-5 PROCEDURE OF OUTGOING TEST 

3-S·l Pre-Setting 
a. Connect the test drive to the ATP System. (Refer to 

Fig. 2-2) 

b. Tum on the power of the computer. 

Note: Make sure PC-DOS has been installed in the hard 

disk of the computer. 

c. After system loading, insert the SLCD Test Disk into 

drive A. 

d. Change directory in drive A. 

e. Type l!ll!Jj9@]~~1!1~ and IEnterl key to start the test. 

(Main menu will be displayed.) 

f. 1/0 address setting 
f-1. Select the ~,D_R_l_V_E_&_l_/O_C_a_rd_S_E_L=ECT=j in the 

right column with arrow keys, then hit IEnterl key. 

(1/0 card menu will be displayed.) 

f-2. Type@l@JIQI and IEnterl key. 

g. Open the tray by pressing the Eject button located on 

the front panel ass'y. 

h. Put the YHDS-50 disc on the tray and then insert the 

tray. 

i. Spin up mode setting 

i-1. SelectlSIH Spin uplin the right column with arrow 

keys, then hit IEnterl key. 

i-2. Select IEXECI with arrow keys, then hit IEnterl key 

to execute Spin Up. (Spin Up Menu will be 

displayed.) 

# # # Exercizer program for SONY CD-ROM drive < SLCD > Ver X.XX (C) 1991, 92 SONY ### 
COMMAND 

OOH ReQuest Drive Config 30H Read TOC 50H Eject 
OlH ReQuest Drive Mode 31H Seek 51H Spin Up 
02H ReQuest Drive Param. 32H Read 52H Spin Down 
03H ReQuest Mecha. Status 33H (Reserved) 
04H ReQuest Audio Status 34H Read w /Blk Err. Status 60H Write Buffer 

35H (Reserved) 61H Read Buffer 
lOH Set Drive Parameter 62H Diagnostics 

40H Audio Playback 
20H ReQuest TOC Data 41H Audio Stop DRIVE STATUS (get REG) 
21H ReQuest Subcode Addr 42H Audio Scan DRIVE & 1/0 card SELECT 
22H ReQuest UPC/EAN CHANGE TRANSFER/INTERRUPT 
23H ReQuest ISRC 36H Read TOC 

24H ReQuest TOC Data (Reserved) 

Any command (Reserved) (Reserved) 

Message 
Attention !! ! code ( FF). 
Attention !!I code ( FF ). 

Attention !!! code ( FF ). 
Attention !!! code ( FF"). 

Attention !!I code ( FF ). 

< CURSOR > /ReQDrvCfg < AL T-V > /SpinUp < AL T-X > /ReadTOC <AL T-C >/Read <AL T-R > /ZoomM <AL T-Z > 

Main Menu 
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# # # Exercizer program for SONY CD-ROM drive < SLCD > Ver X.XX 

------------- ( DRIYE & 1/0 card SELECT 

SLCD l/F 1/0 address (360H) 

Message 
Attention !!! code ( FF ). 
Attention !!I code ( FF). 
Attention Ill code ( FF). 
Attention l!I code ( FF ). 
Attention !!! code ( FF). 

Drive & 1/0 Card Select Menu 

# # # Exercizer program for SONY CD-ROM drive < SLCD > Ver X.XX 

(C) 1991, 92 SONY # # # 

(C) 1991, 92 SONY ### 

----------------- ( 51H Spin Up) ----------------.., 

PROCEDURE RESULT 
BUSY bit LOW 
P. Reg W. Rdy HI 

W. Command 51 

Result. Rdy HI 
Result Read 00 00 

Spin Up Menu 
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j. Read TOC mode setting. 

j-1. Select !JOH Read TOCI with arrow keys and hit 

IEnterlkey. (Read TOC Menu will be displayed.) 

j-2. Select IEXECI with arrow keys, then hit !Enter! key 

to execute Read TOC. 

# # # Exercizer program for SONY CD-ROM drive < SLCD > Ver X.XX (C) 1991, 92 SONY ### 
...--------------~(30H Read TOC)·-------~---~~---. 

PROCEDURE ----. RESULT -------
BUSY bit LOW 
P. Reg W. Rdy HI 

W. Command 

Result. Rdy 
Result Read 

30 

HI 

00 00 

..-~~~-~~--~--~~-~-~~ Message -~-~--------------~ 

Read TOC Menu 

k. Select the !Read w/Blk Err. Status! with arrow keys, 

then hit !Enter! key. (Read w/Blk Err. Status menu will 

be displayed.) 

# # # Exercizer program for SONY CD-ROM drive < SLCD > Ver X.XX (C) 1991, 92 SONY ### 

--------------- ( 34H Read w/Blk Err. Status ) --------------, 

r- SELECT-. 
Parameter 
E X E C 
DUMP 

Inc 
2point 

Random 
Fast Read 
E X I T 

------------------- Message -------------------, 
Attention !!! code ( FF). 
Attention 11! code ( FF). 
Attention !! ! code (FF). 
Attention ! !! code ( FF). 
Attention ! !! code ( FF ). 

Read w/Blk Err. Status Menu 
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I. Select !Random! with arrow keys, then hit~ key. 

(Random mode menu will be displayed.) 

m. Select IParameterl with arrow keys, then hit IEnterJ key. 

(Parameter will be displayed.) 

n. Set the number of Loop Cnt in parameter to 1000. 

o. Set the mode of Check SUM to I. 

p. Set the mode of Stop On Error to I. 

q. After setting parameter, hit !Enter) key. 

# # # Exercizer program for SONY CD-ROM drive < SLCD > Ver X.XX 

( 34H Read w/Blk Err. Status 

(C) 1991, 92 SONY ### 

Attention !I I code ( FF). 

Attention !I I code ( FF). 

Attention II! code ( FF). 

Attention I!! code ( FF). 

Attention Ill code ( FF). 

Random Mode Menu 

r. Select IEXECI with arrow keys, then hit !Enter! key to 

start the outgoing test. (Error counter window will be 

displayed.) 

Note: If the outgoing test is completed, "Ageing 

Complete" message will be displayed and Error 

counter is 0. If not (error counter is l or more), error 

message and error code will be displayed. Re-check 

the drive in accordance with the error code. (Refer 

to3-6) 
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Start 
End 

Length 

Loop Cnt 

Check Sum 
Stop On Error 

Data Log 

....- SELECT
Parameter 

E X E C 
DUMP 

Inc 
2point 

Random 

Fast Read 
E X I T 

r- Ageing --, 
Parameter 

EX EC 
E X I T 

OOM02SOOF 
60M01S74F 

00000001 

00001000 

1 

0 

Parameter 



3-6 TYPE OF ERROR 

3-6-1 Sum Error 
In order to check data within 'User Data, Check Sum is 

recorded in the last 2 bytes ( 16 bits) of this area. 

3-6-2 Address Error 

The Addi" that the drive detects differs from Header Addr 

and Data Addr. 

3-6-3 Hardware Error 

Some commands (6, 5, 4) bit are set I when Tray, Eject, or 

Spindle motor error occurred. 

a. Tray 

The drive detects that YHDS-50 doesn't insen a drive 

during testing. 

b. Eject Button 

The drive detects that Eject Button is pressed during. 

testing. 

c. Spindle Motor 

The drive detects that spindle motor doesn't rotate 

during testing. 

3-6-4 Disc Type Error 

This type of error is classified as follows. 

NO DISC 

ILLEGAL DISC 

AUDIO TRACK 

CD-ROM TRACK 

OTHER MODE 

MODE 0 

3-6-S Seek Error 

This type of error is classified as follows. 

BLOCK NOT FOUND 

LEAD OUT AREA 

DISC NOT READABLE 

END OF TRACK 

3-6-6 Data Error 

The drive detects the error that occurred in data area. 

a. Not Cor Retry I Correct Retry 

These items mean number of retry. 

b. Not Cor L-EC I Correct L-EC 

These items are effective when parameter of L-EC is 

set to" ON". 
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3-7 ERROR I ATTENTION CODE 

3-7-1 Error Code 

Command Error Group 

lOh Illegal command code 

11 h . · Illegal command parameter 

12 - IFh (reserved) 

Mechanism Error Group 

20h Loading mechanism in not loaded 

21h No disc 

22h Disc is not spinning 

23h Disc is spinning 

24h (reserved) 

25h Spindle servo error 

26h Focus servo error 

27 - 28h (reserved) 

29h Eject mechanism error 

2Ah Audio play in progress 

2Bh (reserved) 

2Ch Emergency Eject 

20 - 2Fh (reserved) 

Seek Error Group 

30h Focus error 

31h 

32h 

33h 

34h 

Frame sync error 

Subcode address error 

Block sync error 

Header address error 

35 - 3Fh (reserved) 

Read Error Group 

40h Illegal track 

4lh ModeO 

42h Illegal mode 

43h Illegal block size 

44h Mode error 

4Sh Form error 

46h Lead-out error 

47h Buffer overrun on Audio 

(reserved) 

Data Error Group 

SO - 52h (reserved) 

53h Unrecovered Error with CIRC 

54 - 56h (reserved) 

57h Unrecovered Error with L-ECC 

58 - SFh (reserved) 

3-16 

Subcode Error Group 

60h No TOC information 

61h 

62h 

Subcode Data Not valid 

(reserved) 

63h Focus error on TOC read 

64h Frame sync error on TOC read 

65h TOC Data Error 

66 - 6Fh (reserved) 

Hardware Failure Group 

70h Hardware failure 

71 - 7Fh (reserved) 

Audio Error Group 

91 h Lead in error 

92h Lead out error 

93h Data track error 

94 - 9Fh (reserved) 

l-7-2 Attention Code 

Standard Attention Group 

2Ch Emergency eject 

70h 

80h 

Hardware failure 

Loading mechanism is loaded 

81 h Eject button is pushed 

82 - 8Fh (reserved) 

Audio Attention Group 

90h Audio play complete 

91h 

92h 

Lead-in error 

Lead-out error 

93h Data Track error 

94h Audio playback error 

95 - 9Fh (reserved) 

Auto Spin up Attention Group 

24h Spin up complete 

2Sh Spindle servo error 

26h Focus servo error 

62h TOC read complete 

63h Focus error on TOC read 

64h Frame sync error on TOC read 

6Sh TOC data error 

Auto Eject Attention Group 

27h Spin down complete 

28h Eject complete 

29h Eject mechanism error 



- Pattern Side -

H G 

View • 2 

F E 0 c B A 

View • 3 

Q901 OTC 143TS (for CDU31A-01 Serial No. 3000001 thru Serial No. 3013000) 
(for CDU31A-02 Serial No. 3000001 thru Serial No. 3015100) 

R901 RES, METAL FILM (for CDU31A-01 Serial No. 3000001 thru Serial No. 3013000) 
(for CDU31A-02 Serial No. 3000001 thru Serial No. 3015100) 
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- Component Side - (for CDU31A-02 with Serial No. 3025844 thru Serial No. 3254470) 

(for CDU31A-GW with Serial No. 3000001 thru Serial No. 3253230) 

(for CDU31A-LL with Serial No. 3000001 thru Serial No. 3038660) 

A B c D E F G 

8 

7 

6 

5 

4 

3 

2 

1 

H 

Locating the UX Protect Sheet 
. ~p 

LO (\J 

Dust Sheet (8) (for CDU31A·02 Serial No. 3000001 thru Serial No. 3105060) 
4·953-096-01 (for CDU31A·GW Serial No. 3000001 thru Serial No. 3032470) 

(for CDU31A-LL Serial No. 3000001 thru Serial No. 3024950) 

6-11 

Dust Sheet (B) 
4·953-096·01 

~ ~ ___ ....... 
UX Protect shee~t "' 
(4-959-071-01) . : 

c <' 
' 

slight grandient ~ prer it. 

~ 
outward from the Pin Number 

Note : Attach the sheet with'~ 



I H 

I• 

Locating the UX Protect Sheet 

UX Protect sheet 
(4·959·071 ·01) 

.::l 3 

Place it along the pattern. 

Note . Attach the sheet with a slight gradient so that it may not peel off easily. 
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0 ·s 

UX Protect Sheet 
4-959-071-02 

UX Protect Sheet (2) 
4-959-575-01 

(for COU31A-01 Seri. 
(for COU31A-02 Seri. 
(forCDU31A-51 Seri 
(for COU31A-81 Seri 
(for COU31 A-GW Se 
(for CDU31A-LL Seri. 



- Pattern Side -

A B. 

1 

2 

4 

5 

6 

7 

8 

. 3013001 thru Serial No. 4000000) 

. 3105061 thru Serial No. 4000000) 

. 3000001 thru Serial No. 4000000) 

. 3000001 thru Serial No. 4000000) 
o. 3032471 thru Serial No. 4000000) 
. 3024951 thru Serial No. 4000000) 

c D E F G H I 

1 

2 

3 

4 

5 

6 

7 

8 
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6-3-2 Circuit Diagram on MA-1 Mounted Board 
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TH· .... 
••• c 
• 
D 

• • , 
•cc 

ILNID 

••• 

(for CDU31A-Ol with Serial No. 3000001 thru Serial No. 3013000) 

(for CDU31A-02 with Serial No. 3000001 thru Serial No. 3025843) 
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(for CDU31A-02 with Serial No. 3025844 thru Serial No. 3254470) 

(for CDU31A-GW with Serial No. 3000001 thru Serial No. 3253230) 

(for CDU31A-LL with Serial No. 3000001 thru Serial No. 3038660) 
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6-3-3 Circuit Diagram on MA-2 Mounted Board 
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6-4 ELECTRICAL PARTS LIST 

ELECTRIC PARTS LIST 

Note: I. All resistors are in ohms. 
The components identified by 

2. CHIP" stands for chip component. mark fr. or' dotted line with mark 

Items marked .. * .. are not stocked since they are seldom required for 
fr, are critical for safety. 3. Replace only with part number 

routine service. specified. 

Some delay should be anticipated when ordering these items. 

4. All capacitors are in micro farads unless otherwise specified. 

Ref. No. Parts No. Des er i pt ion Ref. No. Parts No. Description 

> > > MA-1 /MA-2 MOUNTED BOARD C140 1-135-214-21 TANT AL. CHIP 4. 7 20% 20Y 
(A-4646-609-A for CDU31A-02/-51/-81/~W/-LL) C141 1-135-181-21 TANTAL. CHIP 4. 7 20% 6. 3Y 

(CDU31A-Ol Serial No. CR92-14 thru Serial No.4000000) 
(A-4646-610-A only for CDU31A-01) <<< (CDU31A-02 Serial No.3019701 thru Serial No.4000000) 

(CDU31A-51/-81/-GW Serial No.3000001 thru Serial No. 
CAPACITORS 4000000) 

(CDU31A-LL Serial No.3012001 thru Serial No.4000000) 
C101 1-128-026-21 ELECT CH IP 15 0 lOY C142 1-163-038-00 CERAMIC CHIP 0. 1 25Y 
C102 1-135-211-11 TANTAL. CHIP 6. 8 20% 6. 3Y C143 1-163-023-00 CERAMIC CHIP 0.015 10% SOY 
C103 1-135-166-21 TANTAL. CHIP 47 20% lOY C144 1-163-038-00 CERAMIC CHIP 0. 1 25Y 
C104 1-128-026-21 ELECT CHIP 15 0% lOY 

(for MA-1 Mounted Boa rd) C145 1-163-009-11 CERAMIC CHIP 0.001 10% SOY 
1-135-161-21 ELECT CHIP 22 20% lOY C148 i-623-077-00 CERAMIC CHIP 0. 1 10% 25Y 
(for MA-2 Mounted Board) C149 1-163-038-00 CERAMIC CHIP 0. 1 25Y 

C105 1-135-211-11 TANTAL. CHIP 6. 8 20% 6. 3V C150 1-164-232-11 CERAMIC CHIP 0.01 10% lOOY 
(for MA-2 Mounted Board) 

C106 1-623-077-00 CERAMIC CHIP 0. 1 25Y C152 1-163-038-00 CERAMIC CHIP 0. 1 25V 
C107 1-623-077-00 CERAMIC CHIP 0. 1 25V (for MA-2 Mounted Board) 
CllO 1-135-211-11 TANTAL. CHIP 6. 8 20% 6. 3V 

CCDU31A-Q1 Serial No. 3000001 thru Serial No. 3013000) C153 1-135-259-11 CERAMIC CHIP 10 20% 6. 3V 
(CDU31A-02 Serial No.3000001 thru Serial No.3019700) (for MA-2 Mounted Board) 
(CDU31A-LL Serial No. 3000001 thru Serial No. 3012000) C154 1-135-259-11 CERAMIC CHIP 10 20% 6. 3V 

Clll 1-623-077-00 CERAMIC CHIP 0. 1 25V (for MA-2 Mounted Boa rd) cm 1-128-024-11 ELECT CHIP 4. 7 0 lOV C155 1-163-227-11 CERAMIC CHIP 10pf 0. 5pf 50V 

Cl13 1-135-161-21 TANTAL. CHIP 22 20% lOV C156 
(for MA-2 Mounted Board) 
1-135-161-21 CERAMIC CHIP 22 20% lOV 

C114 1-135-180-21 TANTAL. CHIP 3. 3 10% 6. 3V (for MA-2 Mounted Board) cm 1-163-001-11 CERAMIC CHIP 220pf 10% sov C157 1-163-227-11 CERAMIC CHIP lOpf 0. 5pf 50V 
C116 1-163-989-11 CERAMIC CHIP 0.033 10% 25V (for MA-2 Mounted Board) 
C117 1-163-038-00 CERAMIC CHIP D. 1 25V 

C201 1-163-038-00 CERAMIC CHIP 0. 1 25V 
Cl18 1-164-232-11 CERAMIC CHIP 0. 01 10% sov C202 1-164-346-11 CERAMIC CHIP 1 16V 
C119 1-163-989-11 CERAMIC CHIP 0.033 10% 25V C203 1-163-038-00 CERAMIC CHIP 0. 1 25V 
C120 1-164-161-11 CERAMIC CHIP 2200pf 10% sov C204 1-163-038-00 CERAMIC CHIP 0. 1 25V 
C121 1-164-161-11 CERAMIC CHIP 2200PF 10% sov C205 1-163-038-00 CERAMIC CHIP 0. 1 25V 
C122 1-163-038-00 CERAMIC CHIP 0. 1 25V 

C207 1-164-346-11 CERAMIC CHIP 1 16V 
C123 1-163-809-11 CERAMIC CHIP 0. 047 10% 25V C20B 1-135-091-00 TANTAL. CHIP 1 20% 16V 
C125 1-163-989-11 CERAMIC CHIP 0. 033 10% 25V C209 1-163-038-00 CERAMIC CHIP 0. 1 25V 
C126 1-163-038-00 CERAMIC CHIP 0. 1 25V C210 1-164-232-11 CERAMIC CHIP 0. 01 10% SOY 
C127 1-164-161-11 CERAMIC CHIP 2200pf 10% sov C211 1-164-232-11 CERAMIC CHIP o. 01 10% sov 
Cl28 1-163-809-11 CERAMIC CHIP 0. 047 10% 25V 

C212 1-164-232-11 CERAMIC CHIP 0. 01 10% sov 
C129 1-163-145-00 CERAMIC CHIP 1500pf 5% sov C213 1-124-779-00 ELECT CHIP 10 20% 16V 
C130 1-135-161-21 TANTAL. CHIP 22 20% lOV C214 1-126-204-11 ELECT CHIP 47 20% 16V 
C131 1-135-145-11 TANTAL CHIP 0.47 20% 25V C215 1-126-204-11 ELECT CHIP 47 20% 16Y 
C132 1-163-038-00 CERAMIC CHIP 0. 1 25V C216 1-163-038-00 CERAMIC CHIP 0. 1 25V 
C133 1-163-038-00 CERAMIC CHIP 0. 1 25V 

cm 1-163-038-00 CERAMIC CHIP 0. 1 25V 
C134 1-135-180-21 TANTAL. CHIP 3.3 20% 6. 3V C218 1-163-038-00 CERAMIC CHIP 0. 1 25V 

CCDU31A-01 Serial No. 3013001 th ru Seri a I No. 4000000) C219 1-163-038-00 CERAMIC CHIP o. 1 25V 
CCDU31A-02 Serial No. 3000501 thru Serial No. 4000000) C220 1-163-038-00 CERAMIC CHIP 0. 1 25Y 
(CDU31A-51/-81/-GW/-LL Serial No.3000001 thru Serial No. C221 1-163-038-00 CERAMIC CHIP 0. 1 25V 
4000000) 

cm 1-135-259-11 TANTAL. CHIP 10 20% 6. 3V C222 1-163-038-00 CERAMIC CHIP 0.1 25V 
C136 1-164-346-11 CERAMIC CHIP 1 16Y C223 1-163-109-00 CERAMIC CHIP 47pf 5% 50V 
C137 1-128-020-11 ELECT CHIP 10 0 6. 3V 
C138 1-128-020-11 ELECT CHIP 10 0 6. 3V 
C139 1-163-133-00 CERAMIC CHIP 470pf 5" sov 
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C224 1-163-117-DO CERAMIC CHIP lOOpf S% SOY C334 1-164-232-11 CERAMIC CHIP 0. 01 10% SOY 
(for CDU31A-01 Serial No.3013001 thru Serial No.4000000) C335 1-126-193-11 ELECT CHIP 1 20% SOY 
(for CDU31A-02 Serial No.302S844 thru Serial No.4000000) C3SO 1-163-117-00 CERAMIC CHIP lOOpF S% SOY 
(for CDU31A-S1/-81/-GW/-LL Serial No.3000001 thru Serial (for CDU31A-01 Serial No.3000001 thru Serial No.3013000) 
No. 4000000) (for CDU31A-02 Serial No. 3000001 thru Serial No. 302S843) 

C3Sl 1-163-117-00 CERAMIC CHIP 100pf S% SOY 
C22S 1-163-117-00 CERAMIC CHIP 100pf S% SOY (for CDU31A-01 Serial No. 3000001 thru Serial No. 3013000) 

(tor CDU31A-01 Serial No.3013001 thru Serial No.4000000) Cfor CDU31A-02 Serial No.3000001 thru Serial No.302S843) 
(for CDU31A-02 Serial No.302S844 thru Serial No.4000000) C3S2 1-163-117-00 CERAMIC CHIP lOOpF S% SOY 
(for CDU31A-S1/-81/-GW/-LL Serial No.3000001 thru Serial (for CDU31A-01 Serial No.3000001 thru Serial No.3013000) 
No. 4000000)) (for CDU31A-02 Serial No.3000001 thru Serial No.302S843) 

C226 1-163-117-00 CERAMIC CHIP 100pf S% SOY 
(for CDU31A-01 Serial No.3013001 thru Serial No.4000000) C3S3 1-163-117-00 CERAMIC CHIP lOOpf S% SOY 
(for CDU31A-02 Serial No.302S844 thru Serial No.4000000) (for CDU31A-01 Serial No. 3000001 thru Serial No. 3013000) 
(for CDU31A-S1/-81/-GW/-LL Serial No.3000001 thru Serial (for CDU31A-02 Serial No. 3000001 thru Serial No. 302S843) 
No. 4000000) C3S4 1-163-117-00 CERAMIC CHIP lOOpf S% SOY 

C227 1-163-117-00 CERAMIC CHIP lOOpF S% SOY (for CDU31A-Ol Serial No.3000001 thru Serial No.3013000) 
(for CDU31A-Ol Serial No.3013001 thru Serial No.4000000) (for CDU31A-02 Serial No.3000001 thru Serial No.302S843) 
(for CDU31 A-02 Seri a I No. 302S844 th ru Seri a I No. 4000000) C355 1-163-117-00 CERAMIC CHIP 100pf S% SOY 
(for CDU31A-S1/-81/-GW/-LL Serial No.3000001 thru Serial (for CDU31A-Ol Serial No. 3000001 thru Serial No.3013000) 
No. 4000000) (for CDU31A-02 Serial No.3000001 thru Serial No.302S843) 

C228 1-163-117-00 CERAMIC CHIP 100pf S% SOY 
(for CDU31A-01 Serial No.3013001 thru Serial No.4000000) CONNECTORS 
(for CDU31A-02 Seri a I No. 302S844 thru Seri a I No. 4000000) 
(for CDU31A-S1/-81/-GW/-LL Serial No.3000001 thru Serial CNJ101 1-SB0-87S-11 SOCKET, CONNECTOR (SMT) 26P 
No. 4000000) CNJ201 1-S66-418-21 PIN, CONNECTOR (Pin Header) 4P 

CNJ202 1-56S-730-11 PIN, CONNECTOR (RIGHT ANGLE)34P 
C229 1-163-117-00 CERAMIC CHIP 100pf S% SOY CNJ203 1-69S-220-11 PIN, CONNECTOR (PC BOARD) lOP 

(for CDU31A-01 Serial No.3013001 thru Serial No.4000000) CNJ204 1-S64-704-l 1 PIN, CONNECTOR (SMALL TYPE) 2P 
(for CDU31A-02 Serial No. 302S844 thru Serial No. 4000000) 
(for CDU31A-Sl/-81/-GW/-LL Serial No.3000001 thru Serial CNJ301 1-S08-847-00 PIN, CONNECTOR 4P 
No. 4000000) CNJ302 1-S80-709-l 1 JACK 

C230 1-163-117-00 CERAMIC CHIP 100pf S% SOY CNJ303 4-9S3-192-01 TERMINAL, GROUND 
(for CDU31A-01 Seri a I No. 3013001 thru Seri al No. 4000000) 
(for CDU31A-02 Serial No.302S844 thru Serial No.4000000) DIODES 
(for CDU31A-S1/-81/-GW/-LL Serial No.3000001 thru Serial 
Ho. 4000000) D201 8-719-106-31 DIODE RDB. 2M-Bl 

C301 1-164-346-11 CERAMIC CHIP 1 16Y D202 8-719-030-S8 DIODE CL-180Y-C 
C302 1-163-235-11 CERAMIC CHIP 22pf S% SOY D203 8-719-948-47 DI ODE HSM88AS 
C303 l-163-23S-11 CERAMIC CHIP 22pf S% SOY D204 8-719-028-43 DIODE CL-180G-C 

D301 8-719-938-7S DI ODE SBOS-OSCP 
C304 1-163-038-00 CERAMIC CHIP o. 1 25Y 
C30S l-164-6S2-11 CERAMIC CHIP 3900pf 10% SOY ICS 
C306 1-l 64-6S2-11 CERAMIC CHIP 3900pf 10% SOY 
C307 1-163-038-00 CERAMIC CHIP 0.1 2SY IC101 8-7S2-039-03 IC CXA1421M 
C308 1-163-038-00 CERAMIC CHIP 0. 1 2SY IC102 8-752-0S8-77 IC CXAl 372AO 

IC103 8-7S2-3S2-93 IC CXD2SOOBO 
C309 1-163-1 OS-00 CERAMIC CHIP 33pf S% SOY IC104 8-7S9-030-17 IC MPC171SFU 
C310 1-163-1 OS-00 CERAMIC CHIP 33pf S% SOY I Cl OS 8-759-701-40 I C NJM3404AM 
C311 1-128-024-11 ELECT CHIP 4. 7 0 lOV 
C312 l-128-024-11 ELECT CHIP 4. 7 0 lOY IC106 8-7S9-300-71 IC HD140S3BFP 
C313 1-163-038-00 CERAMIC CHIP 0. 1 2SY IC107 8-7S9-701-36 IC NJM3403AM 

IC201 8-759-07S-99 IC M374S1 SFP 
C314 1-163-038-00 CERAMIC CHIP 0. 1 2SY IC202 8-7S9-S1S-S4 IC MS622S6CLL-10FC-EF 
C315 1-126-206-11 ELECT CHIP 100 20% 6. 3Y IC203 8-7S9-984-63 IC SN74ALS139NS 
C316 1-126-206-11 ELECT CHIP 100 20% 6. 3Y 
C317 1-164-232-11 CERAMIC CHIP 0. 01 10% SOY IC204 8-7S2-344-71 IC CXDll 8680 
C318 1-164-232-11 CERAMIC CHIP 0. 01 10% sov IC20S 8-7S9-92S-BO IC SN74HC14ANS 

IC206 8-7S9-074-39 IC PSTS72DMT 
C319 1-164-232-11 CERAMIC CHIP 0. 01 10% SOY IC207 8-7S9-604-3S IC MSF78MOSL 
C320 1-164-232-11 CERAMIC CHIP 0. 01 10% sov IC208 8-7S9-927-46 IC SN74HCOOANS 
C321 1-164-346-11 CERAMIC CHIP 1 16Y 
C322 1-126-206-11 ELECT CHIP 100 20% 6. 3Y IC209 8-7S9-934-89 IC SN74ALS641A-1NS 
C323 1-126-206-11 ELECT CHIP 100 20% 6. 3V IC210 8-7S9-933-6S IC SN74LS244NS 

IC211 8-7S9-933-6S IC SN74LS244NS 
C324 1-126-206-11 ELECT CHIP 100 20% 6. 3Y IC212 8-7S9-S 1 S-S4 IC MS622S6CLL-10FC-EF 
C325 1-163-038-00 CERAMIC CHIP 0. 1 2SV IC213 8-7S9-S1S-S4 IC MS622S6CLL-1 OFC-EF 
C326 1-164-232-11 CERAMIC CHIP 0. 01 10% SOY (for CDU31A-02/-S1/-81/-GW/-LL) 
C327 1-163-117-00 CERAMIC CHIP lOOpF S% SOY IC214 8-7S9-031-84 IC TC7S04F 
C328 1-163-117-00 CERAMIC CHIP 100pf S% SOY (for CDU31A-02/-S1/-81 /-GW/-LL) 
C333 1-164-232-11 CERAMIC CHIP 0. 01 10% SOY 
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IC215 8-759-194-12 TC54256AF-4240 R109 1-216-691-11 METAL CHIP 47K 0. 50% 1/lOW 
(only for CDU31A-01) (for MA-1 Mounted Board) 

IC216 8-759-031-84 IC SC7S04F 1-216-675-11 METAL CHIP lOK 0.51 1/lOW 
IC217 8-759-234-20 IC TC7S08F (for MA-2 Mounted Board) 
IC301 8-752_-337-10 IC CXD2554M RllO 1-216-699-11 METAL CHIP lOOK o. 50% 1/lOW 
IC302 8-759-990-13 IC TDA1543A R111 1-216-699-11 METAL CHIP lOOK 0.50% 1/lOW 

Rl12 1-216-295-00 METAL GLAZE 0 51 1/lOW 
IC303 8-759-701-36 IC NJM3403AM R113 1-216-097-00 METAL GLAZE lOOK 51 1/lOW 
IC304 8-759-300-71 IC HD14053BFP 
IC305 8-759-981-82 IC NJM3414M-Tl R114 1-216-699-11 METAL CHIP lOOK 0. 50% 1/lOW 

. IC306 8-759-300-71 IC HD14053BFP R115 1-216-095-00 METAL GLAZE 82K 51 l/lOW 
R116 1-216-077-00 METAL GLAZE 15K 51 1/lOW 

SOCKET R117 1-216-691-11 METAL CHIP 47K 0. 50% 1/lOW 
R118 1-216-659-11 METAL CHIP 2.2K 0. 50% 1/lOW 

ICS215 1-251-066-12 SOCKET, IC 
R119 1-216-115-00 METAL GLAZE 560K 51 l/lOW 

COILS R120 1-218-761-11 METAL CHIP 240K 0. 50% 1/lOW 
R121 1-216-079-00 METAL GLAZE 18K 51 1/lOW 

LlOl 1-412-039-51 INDUCTOR CHIP lOOUH R122 1-216-079-00 METAL GLAZE 18K 51 1/lOW 
L102 1-412-039-51 INDUCTOR CHIP lOOUH R123 1-216-105-00 METAL GLAZE 220K 51 1/lOW 
L103 1-412-039-51 INDUCTOR CHIP lOOUH 
L104 1-412-039-51 INDUCTOR CH IP lOOUH R124 1-216-073-00 METAL GLAZE lOK 51 1/lOW 
L201 1-412-694-11 INDUCTOR, BEED R125 1-216-061-00 METAL GLAZE 3. 3K 51 1/lOW 

R126 1-216-069-00 METAL GLAZE 6.8K 51 1/lOW 
L202 1-412-694-11 INDUCTOR, BEED (for MA-1 Mounted Board) 
L301 1-424-102-11 COIL, LINE FILTER 1-216-061-00 METAL GLAZE 3. 3K 51 1/lOW 
L302 1-424-102-11 COIL, LINE FILTER (for MA-2 Mounted Boa rd) 
L303 1-424-102-11 COIL, LINE FILTER R127 1-216-073-00 METAL GLAZE lOK 51 l/lOW 
L304 1-424-102-11 COIL, LI NE FILTER R128 1-216-085-00 METAL GLAZE 33K 51 1/lOW 

TRANSISTORS R129 1-216-073-00 METAL GLAZE lOK 51 l/lOW 
(for MA-1 Mounted Board) 

0101 8-729-101-07 TRANSISTOR 2SB798-DK 1-216-097-00 METAL GLAZE lOOK 51 1/lOW 
0104 8-729-807-33 TRANSISTOR 2SB1123-R (for MA-2 Mounted Board) 
0105 8-729-901-00 TRANSi STOR DTC124EK R130 1-216-073-00 METAL GLAZE lOK 51 1/lOW 
0201 8-729-901-04 TRANSISTOR DTA114EK R131 1-216-041-00 METAL GLAZE 470 51 1/lOW 
0202 8-729-901-00 TRANSISTOR DTCl 24EK R132 1-216-067-00 METAL GLAZE 5. 6K 51 1/lOW 

Rl33 1-216-063-00 METAL GLAZE 3. 9K 51 1/lOW 
0203 8-729-017-58 TRANSISTOR 2SB1323-C 
0204 8-729-907-28 TRANSISTOR IMD3 R134 1-216-085-00 METAL GLAZE 33K 51 1/lOW 
0205 8-729-907-28 TRANSISTOR IMD3 R135 1-216-073-00 METAL GLAZE lOK 51 1/lOW 
0301 8-729-107-46 TRANSISTOR 2SC3624A R136 1-216-073-00 METAL GLAZE lOK 51 1/lOW 
0302 8-729-107-46 TRANSISTOR 2SC3624A R137 1-216-073-00 METAL GLAZE 10K 51 1/10W 

R138 1-216-295-00 METAL GLAZE 0 51 1/lOW 
0303 8-729-216-22 TRANSISTOR 2SA812-M6 
0304 8-729-216-22 TRANSISTOR 2SA812-M6 R139 1-216-295-00 METAL GLAZE 0 51 1/lOW 
0305 8-729-120-28 TRANSISTOR 2SC1623-L6 Rl40 1-216-295-00 METAL GLAZE 0 51 1/lOW 
0901 8-729-900-74 TRANSISTOR DTC143TS R141 . 1-218-753-11 METAL CHIP llOK 0.51 1/lOW 

(for COU31A-01 Serial No.3000001 thru Serial No.3013000) R142 1-218-767-11 METAL CHIP 430K 0. 501 1/lOW 
(for CDU31A-02 Serial No.3000001 thru Serial No.3015100) Rl43 1-216-691-11 METAL CHIP 47K o. 50% 1/lOW 

RESISTORS R144 1-216-073-00 METAL GLAZE lOK 51 1/IOW 
R145 1-216-073-00 METAL GLAZE lOK 51 1/IOW 

RlOI 1-216-603-11 METAL CHIP 10 0. 501 1/lOW Rl46 M16-073-00 METAL GLAZE lOK 51 1/IOW 
R102 1-216-605-11 METAL Clll P 12 0. 501 1/lOW R147 1-216-073-00 METAL GLAZE lOK 51 1/lOW 
RI03 1-216-077-00 METAL GLAZE ISK 51 1/lOW Rl48 1-216-063-00 METAL GLAZE 3.9K 51 1/lOW 
R104 1-216-073-00 METAL GLAZE lOK 51 1/lOW 
RIOS 1-216-626-11 METAL CHIP 91 0. 501 l/lOW R149 1-216-295-00 METAL GLAZE 0 51 1/lOW 

(for CDU31A-01 Serial No.3013001 thru Serial No.4000000) 
R106 1-216-691-11 METAL CH IP 47K 0. 50% 1/lOW (for CDU31A-02 Serial No.3025844 thru Serial No.4000000) 

(for MA-1 Mounted Board) (for CDU31A-51/-81/-GW/-LL S_erial No. 3000001 thru Serial 
1-216-675-11 METAL CHIP lOK 0.51 l/lOW No. 4000000) 
(for MA-2 Mounted Board) RlSO 1-216-295-00 METAL GLAZE 0 51 1/lOW 

R107 1-216-691-11 METAL CHIP 47K 0. 50% 1/lOW (for CDU31A-01 Serial No.3013001 thru Serial No.4000000) 
(for MA-I Mounted Board) (for CDU31A-02 Serial No.3025844 thru Serial No.4000000) 
1-216-675-11 METAL CHIP lOK 0.51 1/lOW (for CDU31A-51/-81/-GW/-LL Serial No.3000001 'thru Serial 
(for MA-2 Mounted Board) No. 4000000) 

RIOS 1-216-691-11 METAL CHIP 47K 0. 50% 1/IOW R151 1-216-073-00 METAL GLAZE lOK 51 1/lOW 
(for MA-I Mounted Board) (for MA-2 Mounted Board) 
1-216-675-11 METAL CHIP lOK 0. 51 l/lOW R152 1-216-013-00 METAL GLAZE 33 51 1/lOW 
(for MA-2 Mounted Board) (for MA-2 Mounted Board) 
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R1S3 1-216-681-11 METAL GLAZE 18K 0. s" 1/lOW R241 1-216-0S3-00 MET AL CH IP 1. SK s" 1/lOW 
(for MA-2 Mounted Board) (for CDU31A-01 Serial No.3013001 thru Serial No.4000000) 

R1S4 1-216-681-11 METAL GLAZE 18K 0. s" 1/lOW (for COU31A-02 Serial No.302S844 thru Serial No.4000000) 
(for MA-2 Mounted Board) (for CDU31A-S1/-81/-GW/-LL Serial No.3000001 thru Serial 

R202 1-216~073-00 METAL GLAZE lOK s" 1/lOW No. 4000000) 
R203 1-216-073.:.oo METAL GLAZE lOK s" 1/lOW R242 1-216-0S3-00 METAL CH IP 1. SK s" 1/lOW 
R204 1-216-073-00 METAL GLAZE lOK s" 1/lOW (for CDU31A-01 Serial No.3013001 thru Serial No.4000000) 

(for CDU31A-02 Serial No.302S844 thru Serial No.4000000) 
R20S 1-216-073-00 METAL GLAZE lOK s" 1/lOW (for CDU31A-51/-81/-GW/-LL Serial No. 3000000 thru Serial 
R206 1-216-073-00 METAL GLAZE lOK s" l/lOW No. 4000000) 
R207 1-216-073-00 METAL GLAZE lOK 5" 1/lOW R243 1-216-053-00 METAL CH IP 1.SK s" 1/lOW 
R208 1-216-073-00 METAL GLAZE lOK 5" 1/lOW (for CDU31A-01 Serial No.3013001 thru Serial No.4000000) 
R209 1-216-073-00 METAL GLAZE lOK s" 1/lOW (for CDU31A-02 Serial No.302S844 thru Serial No.4000000) 

(for CDU31A-01 Serial No.3000001 thru Serial No.3013000) (for CDU31A-Sl/-81/-GW/-LL Serial No.3000000 thru Serial 
(for CDU31A-02 Serial No.3000001 thru Serial No.3D2S843) No. 4000000) 

R244 1-216-0S3-00 METAL CHIP 1. SK 51 1/lOW 
R210 1-216-073-00 METAL GLAZE lOK s" 1/lOW (for CDU31A-Ol Serial No.3013001 thru Serial No.4000000) 
R211 1-216-073-00 METAL GLAZE lOK s" 1/lOW (for CDU31A-02 Serial No.302S844 thru Serial No.4000000) 
R212 1-216-025-00 METAL GLAZE 100 s" 1/lOW (for CDU31A-Sl/-81/-GW/-LL Serial No.3000001 thru Serial 
R213 1-216-049-00 METAL GLAZE lK s" 1/lOW No. 4000000) 
R214 1-216-073-00 METAL GLAZE lOK 5" l/lOW R245 1-216-0S3-00 MET AL CH IP 1. SK 5" 1/lOW 

(for CDU31A-Ol Serial No.3013001 thru Serial No.4000000) 
R215 1-216-049-00 METAL GLAZE 1K 5" l/lOW (for CDU31A-02 Serial No.3025844 thru Serial No.4000000) 
R216 1-216-073-00 METAL GLAZE lOK 5" 1/lOW (for CDU31A-51/-81/-GW/-LL Serial No. 3000001 thru Serial 
R217 1-216-049-00 METAL GLAZE 1K 5" 1/lOW No. 4000000) 
R218 1-216-073-00 METAL GLAZE lOK 5" 1/lOW 
R219 1-216-033-00 METAL GLAZE 220 5" 1/lOW R246 1-216-053-00 METAL CH IP 1. SK 5" 1/lOW 

(for COU31A-01 Serial No.3013001 thru Serial No.4000000) 
R220 1-216-097-00 METAL GLAZE lOOK 5" 1/lOW (for CDU31A-02 Serial No.3025844 thru Serial No.4000000) 
R221 1-218-620-91 METAL CHIP 33 5" lW (for COU31A-S1/-81/-GW/-LL Serial No. 3000001 thru Serial 
R222 1-218-620-91 METAL CHIP 33 5" lW No. 4000000) 
R223 1-216-073-00 METAL GLAZE lOK 51 1/lOW R301 1-216-025-00 METAL GLAZE 100 5" 1/lOW 
R224 1-216-073-00 METAL GLAZE lOK 5" 1/lOW R302 1-216-295-00 METAL GLAZE 0 S!fi 1/lOW 

R303 1-216-049-00 METAL GLAZE 1K 51 1/lOW 
R225 1-216-073-00 METAL GLAZE lOK 5" 1/lOW R304 1-216-049-00 METAL GLAZE 1K 5" 1/lOW 
IJ126 1-216-073-00 METAL GLAZE lOK 5" 1/lOW 
R227 1-216-073-00 METAL GLAZE lOK 5" 1/lOW R305 1-216-674-11 METAL CHIP 9. lK 0. SO!fi 1/lOW 
R228 1-216-073-00 METAL GLAZE lOK 5" 1/lOW R306 1-216-674-11 METAL CHIP 9. lK O. SO!fi 1/lOW 
R229 1-216-073-00 METAL GLAZE lOK 5" 1/lOW R307 1-216-674-11 METAL CHIP 9. lK o. 50" 1/lOW 

R308 1-216-674-11 METAL CHIP 9. 1K 0. SO!fi 1/lOW 
R230 1-216-073-00 METAL GLAZE lOK 5" 1/lOW R309 1-216-073-00 METAL GLAZE lOK 5" 1/lOW 
R231 1-216-073-00 METAL GLAZE lOK S!fi 1/lOW 
R232 1-216-073-00 METAL GLAZE lOK 5" 1/lOW R310 1-216-073-00 METAL GLAZE lOK 5" l/lOW 
R233 1-216-033-00 METAL CHIP 220 S!fi 1/lOW R311 1-216-073-00 METAL GLAZE lOK S!fi 1/lOW 
R235 1-216-295-00 METAL GLAZE 0 5" 1/lOW R312 1-216-073-00 METAL GLAZE lOK s" 1/lOW 

(for COU31A-01 Serial No.3013001 thru Serial No.4000000) R313 1-216-097-00 METAL GLAZE lOOK 5" 1/lOW 
(for CDU31A-02 Serial No.3025844 thru Serial No.4000000) R314 1-216-097-00 METAL GLAZE lOOK S!fi 1/lOW 
(for CDU31A-S1/-81/-GW/-LL Serial No. 3000001 thru Serial 
No. 4000000) R315 1-216-089-00 METAL GLAZE 47K 5" 1/lOW 

R316 1-216-089-00 METAL GLAZE 47K 5" l/lOW 
R236 1-216-295-00 METAL GLAZE 0 5" 1/lOW R317 1-216-041-00 METAL GLAZE 470 s" 1/lOW 

(for CDU31A-01 Serial No.3013001 t-hru Serial No.4000000) R318 1-216-041-00 METAL GLAZE 470 5" 1/lOW 
(for CDU31A-02 Serial No.3025844 thru Serial No.4000000) R319 1-216-065-00 METAL GLAZE 4. 7K 5" 1/lOW 
(for CDU31A-51/-81/-GW/-LL Serial No.3000001 thru Serial 
No. 4000000) R320 1-216-065-00 METAL GLAZE 4.7K 5" 1/lOW 

R237 1-216-295-00 METAL GLAZE 0 5" 1/lOW R321 1-216-041-00 METAL GLAZE 470 5" 1/lOW 
(for CDU31A-02 Serial No.3025844 thru Serial No.4000000) R322 1-216-041-00 METAL GLAZE 470 5" 1/lOW 
(for CDU31A-51/-81/-GW/-LL Serial No.3000001 thru Serial R323 1-216-097-00 METAL GLAZE lOOK 5" 1/lOW 
No. 4000000) R324 1-216-097-00 METAL GLAZE lOOK 5" 1/lOW 

R238 1-216-295-00 METAL GLAZE 0 5" 1/lOW 
(for CDU31A-Ol Serial No.3013001 thru Serial No.4000000) R325 1-216-105-00 METAL GLAZE 220K 5" 1/lOW 
(for CDU31A-02 Serial No.3025844 thru Serial No.4000000) R326 1-216-105-00 METAL GLAZE 220K 5" 1/lOW 
(for CDU31A-51/-81/-GW/-LL Serial No.3000001 thru Serial R327 1-216-073-00 METAL GLAZE lOK 5" 1/lOW 
No. 4000000) R328 1-216-073-00 METAL GLAZE lOK 5" 1/lOW 

R240 1-216-053-00 METAL CHIP 1. SK 5" 1/lOW R329 1-216-013-00 METAL GLAZE 33 5" 1/lOW 
(for CDU31A-01 Serial No.3013001 thru Serial No.4000000) 
(for CDU31A-02 Serial No.3025844 thru Serial No.4000000) R330 1-216-013-00 METAL GLAZE 33 51 1/lOW 
(for CDU31A-51/-81/-GW/-LL Serial No.3000001 thru Serial R331 1-216-063-00 METAL GLAZE 3. 9K 5" 1/lOW 
No. 4000000) R332 1-216-089-00 METAL GLAZE 47K 5" 1/lOW 

R333 1-216-089-00 METAL GLAZE 47K 5!fi 1/lOW 
R334 1-216-089-00 METAL GLAZE 47K 5" 1/lOW 
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Ref. No. Parts No. Description 

R335 1-216-298-00 METAL GLAZE 2. 2 
120K 
lOOK 
220K 

5% 1/lOW 
5% 1/lOW 
5% 1/lOW 
5% 1/lOW 
5% 1/lOW 

R336 1-216-099-00 METAL GLAZE 
R337 1-216-097-00 METAL GLAZE 
R338 1-216-lDS-OD METAL GLAZE 
R339 1-216-073-00 METAL GLAZE lOK 

R340 1-216-295-00 METAL GLAZE 0 5% 1/lOW 
(for COU31A-01 Serial No.3013001 thru Serial No.4000000) 
(for CDU31A-02 Serial No. 3025844 thru Serial No. 4000000) 
(for CDU31A-51/-81/-GW/-LL Serial No.3000001 thru Serial 
No. 4000000) 

R350 1-235-714-11 RES, ENCAPSULATED CERAMET 
(for CDU31A-01 Serial No.3000001 thru Serial No.3013000) 
(for CDU31A-02 Serial No.3000001 thru Serial No.3025843) 

R401 1-239-385-11 RES, NETWORK (CHIP TYPE) 
R402 1-239-385-11 RES, NETWORK (CH IP TYPE) 
R403 1-239-385-11 RES, NETWORK (CHIP TYPE) 

(for CDU31A-01 Serial No. 3000001 thru Serial No. 3013000) 
(for CDU31A-02 Serial No. 3000001 thru Serial No. 3025843) 

R901 1-215-437-00 METAL FILM 4. 7K 1% 1/4W 

RV101 
RV102 
RV103 
RV104 
RV301 

(for CDU31A-01 Serial No.3000001 thru Serial No.3013000) 
(for CDU31A-02 Serial No.3000001 thru Serial No.3015000) 
(for CDU31A-GW) 
(for CDU31A-LL) 

VARIABLE RESISTORS 

1-241-965-11 RES, ADJ, CERMET 200K 
1-241-964-11 RES, ADJ, CERMET 20K 
1-241-964-11 RES, ADJ, CERMET 20K 
1-241-964-11 RES, ADJ, CERMET 20K 
1-238-754-11 RES. VAR, CARBON 20K/20K 

SWITCH 

S201 1-554-088-00 SWITCH, KEY BOARD 
S202 1-571-754-11 SWITCH, PUSH (1 KEY) 

OSCILLATOR 

X301 1-567-908-11 VIBRATOR, CRYSTAL 

DUST SHEET 

•4-953-096-01 DUST SHEET (8) 
(for CDU31A-01 Serial No. 3000001 thru Serial No. 3101060) 
(for CDU31A-02 Serial No. 3000001 thru Serial No. 3105060) 
(for CDU31A-GW Serial No. 30DOD01 thru Serial No. 3032470) 
(for CDU31A-LL Serial No. 3000001 thru Serial No. 3024950) 

PROTECT SHEET 

4-959-D71-02 UX PROTECT SHEET 
(for CDU31A-01 Serial No.3013001 thru Serial No.4000000) 
(for CDU31A-02 Serial No.3105061 thru Serial No.4000000) 
(for CDU31A-51 Serial No.3000001 thru Serial No.4000000) 
(for CDU31A-81 Serial No.3000001 thru Serial No.4000000) 
(for CDU31A-GW Serial No.3D32471 thru Serial No.4000000) 
(for CDU31A-LL Serial No.3024951 thru Serial No.4000000) 

4-959-575-01 UX PROTECT SHEET (2) 
(for CDU31A-Ol Serial No.3013001 thru Serial No.4000000) 
(for CDU31A-02 Serial No.3105061 thru Serial No.4000000) 
(for CDU31A-51 Serial No.3000001 thru Serial No.4000000) 
(for CDU31A-81 Serial No.3000001 thru Serial No.4000000) 
(for CDU31A-GW Serial No.3032471 thru Serial No.4000000) 
(for CDU31A-LL Serial No.3024951 thru Serial No.4000000) 

6-37 



6-38 



HD14053BFP (HITACHI) 

-TOP VIEW-

XO •/GUT 

Y1 •/OUT 

YO IN/OUT 

HN27C256AFP-12T-AO 

-TOP VIEW-

O;LOW LEV£L 
I ; HIGH LEV£L 
X ; DON'T CARE 

2 XO 

I XI llC II 

Ol'(N 
10 NI. 

I YO 

YI YC ' 
Dl'£N • AY 

12 20 

1J ZI zc " Ol'(N 
11 A2 

£N v .. 

CONT. INl'UT ON 

£N A (X. Y. Z> CHANNEL 

0 0 0 

I 1 1 

x x Dl'£N 

Pin Pin-
AO-A1' -·"-' 1/00-1/07 0.te input/outPUt 

!:I: Chip -btl 

llE Outou1 ........ 

Vee --· v .. 
~--

Vu -

7-10 



M37451SFP (MITSUBISHI) 

-TOP VIEW-

PJs/TxO

PJ4/PxO-

P33/PWMOUT -

PJ2/EV3-

NC 

Pin 

2- 3 
7•-79 

•-11 
12-19 

20 

21 

22 

23 

2• 

28 

28 

29 

31 -~-57 
63-85 

116-67 

88• 

69 

70 

71 

u E z 

' ., 
0. 

Svrnbol 

P3o-P31 

P5o-P51 

P6o-P61 

Wl'I 

Im 

IVW 

SYNC 

AESETDUT 

~ 

x.. 

Xou• 

" Da-01 

AIJ-A1s 

Poto-P42 

O-A1. Dlu 

DAV•i: 

AOVM.F 

AVas 

AV« 

iE 
' 0 ., 
0. 

~ 
0. 

~ 

~ 
: : c < ; : : : < : : ~ c c ~ i ~ ~ 

I I I ltttttttttttttttt 

M37451SFP 

I I I I I I I I I I I I I I I I I 
II) a: ~ til ., N .;; 0 I~ I~ I~ ~ ll ~ N Iii llil I~ !i ~ 

., II) ., 
i ~ i 0 0 Cl 0 0 0 0 0 0: 

,.. 
~ ';;; -:;; ~ '::: ';;; -::- -;:; "' 

.. ~ . '::: ~ -;:; "' 0. :f :f "' "' "' "' ... ... "' ... "' "' 0. "' "' "' "' ... 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. .. 0. 0: 

1/0 Doocription 

1/0 CMOS input/outDUt POrt 
(Mrial 1/0 PWM outout event) 

1/0 86t inout/outout port data bul during Rve modt 

1/0 &ait inout/outout port control bus during liaVI mode 

0 Write control liONI (Low Kttw) 

0 Rood control ....,., <a.- llC!iw) 

0 R/W Status output (H•llood ,,_ L•Write modi) 

0 Synchtoni9m liOnel output 

0 AIMt control lignal 

I - inOut <a.- llC!iw) 

I Qock-

0 Clock-

0 - (I/•) froQ- - ........ 

1/0 &bit •••. bus 

0 1 &bit eddr9lli bus 

I - ....,., input 

0 Anl;k>g ... , outPut 

I 1M Stondo<d - lnout 

I M>Stendardwl_i_. 

- GNO 

- Vr;x; 

7-11 



....... 
I .... 

N 

CLOCK CLOCK TtMtNC 
IN out out RcSi'i RESCf 

'"" I 
IN out iii iiO R/i SYNC Vee ... 

~ JI'- 26 2• 0 2 22'- T 72 J2 -x::F" 

DATA BUS 

] 

flOC•OE'ICLOPMCNIAL E l ~ ] 
c1RCU•T RAM PROGRAM PROGRAM llM(R1 r .. - l TIMER 1 LATCH 1 ~ IN::~~gN 

1024 COUNT COUNT ;l (l6) _J----] (16) . K_. ~) 
BlfE •co(•> oe,19) r cvi J L J 

J "_.( n _{_ l 
.JI TIMER2 r - l TIMER 2 LATCH INSTRACltONJ 

,,._~-~"::t (16) t----. (tO) OECOOER 

r-M JL i::J I 
!2 _I _[)_ _{_ CONIROt. SIGNAL 

BBB ~ El ~ ll~~~J r l llMER(~r,ICH [ 
REllON 1 PLOCESSOR INOEX INDEX STACK lo- _j----] 
OCIC ACCUMULATOR STATUS RESISTOR RESISTOR POfNT[R OPERATION ['VJ J- L 
UNI A(O) ~~fR X(O) Y(O) S(O) Tl _I __l 
7"\ '1 ;> ----z;:-- {'} ?;. {'} ~ 1-"-~-"<.Ar-PU-L-SC-OU-RA-TION..._,h 

0 
uaMAT~ 

l 

,7 ~7 ~7 ~ ~7 ~7 < 
[ ] 

<:~'1~ " ~~;. 
T AO Tl 

INT1 ROI. COMP 2 ~~ 
i:~~ 5 BRC 

,------l 1---1 1--' 
~1er.0Bc ~ ~ . ~ ,....I~ ....... _.., 
[ eus ... TERr.tcc J rlA-DCONYERTER I r-fo-•cONVERTER] l SEAIALl/O 

1- 1-'.: IL'.: I I 
F--' I I )_ MOOE 

> 7 a~ • ' 7 J JJ JJ 
• 5<•> ] ••<8> .._._____.••<....._____,•> ·~•> J l 0 J l . l [ . ] 

'--I ~ 
t---' 

1~~4X!~o:@to))• ~~9.X!~1 115010 ~~~· 68 .. )_i, i~2X> ,~~~ S(o~4X<~~~~ ~~~~ 

( 
(o-., ~ "----v----1 A.Vee ) AV-SS 

INPUT /OUTPUT PORT P6 INPUT /OUTPUT PORT P!t AOvtllr 

'---v----' 
INPUT PORT P4 0-AJ 

OAV1111:r 

'----v-----' '----v-----' CNVss 

INPUT/OUTPUT PORT Pl DATA BUS ADDRESS BUS 

3:: 
~ ,. 
~ 
en ,, ,, 
i\i 
;;; 



MPC1715FU (MOTOROLA) 

-TOP VIEW-

Hout 1A 

FL1n 1 

!!' 
~ 

" "' ::; ffi 
N 

"' ffi ~ 

.. .., 
"' "' 5 ffi ffi 

., .. .., 
N 

~ 
, 
0 :c 

SIG 
GN013 9 .,,. 

SIG 
CN024 .% 

7-13 

M5F78M05L IMITSUBISHI) 

PRINTED SIDE VIEW -

~ 
/ I ""' GNO OUT 

£RR4 



MSB2256CLL· 1 OFC-EF 

-TOP VIEW-

Symbol Port Nome 

ltr-AH -·'-' 
vo.-1/0. QIU VO 

cs °""-
!lE OullM -bl• - PortNomo 

WE Write-

Yoc --(+!M 

GNO ONO 

cs !lE wr ()paration Mode VOTwmlnll - $upoly Cunont 
H K K Unonct Hillh- St.-

L H H Output_ .... -- -L L H - Output - -L K H Write 
lnout - -H:lloh- L:IAw- •:-tJl"M°•'I." 

NJM3403AM 

-TOP VIEW 

NJM3404AM 

-TOP VIEW 

RC3414M 

-TOP VIEW-

PST572DMT 

-TOP VIEW-

SC7S04F 

-TOP VIEW 

7-14 

A-{>-Y• A-{:>-Y 
Y• i 

~ 
O; LOW LEVEL 
I; NGH LEVEL 



SN74ALS139NS 

-TOP VIEW-

1Y 

SN74ALS641 A-1 NS 

-TOP VIEW-

•• ... 

SN74HCOOANS 

TOP VIEW-

2Y1 OUT 

2Y2Cl.IT 

14 13 12 1l 10 9 8 

Vee 
(+OV) 

0 
1 2 J 

GND 

INPUTS OUTPUTS 
EN 
0 
0 
0 
0 
1 

B 
0 
0 
1 
1 
x 

A Y3 Y2 Y1 YO 
0 1 1 1 0 
1 1 1 0 1 
0 1 0 , , 
1 0 , 1 1 
x 1 1 1 1 

0 LOW LEVEL 
1 HIGH LEVEL 
X DON'T CAllE 

EN OIR OPERATION 
0 0 Bto A 
o 1 Atos 

X HI· Z 

O; LOW LEVEL 
1 ; HIGH LEVEL 
X: OON'T CARE • 
H1-z; HIGH l"'PEOANCE 

Dositive Logic: Y= AB 

7-15 

SN74HC14ANS (TEXAS INSTRUMENTS) 

-TOP VIEW-

6A6Y5ASY4A4Y 

SN74LS244NS 

TOP VIEW 

TC7S08F (TOSHIBA) 

-TOP VIEW-

SN74HC 14ANS 

0; LOW LEVEL 
1 ;HIGH LEVEL 

O:LOW LEVEL 
1; HIGH LEVEL 
X; OON'T CARE 
Hl•Z;HIGH IMPEDANCE 



TOA1543A (PHILIPS) 

-TOP VIEW-

BCK 

ws 

DATA 

ws --t"-----1 

DATA --t3"----ol 

(1)0pttonor. 

(2) 2 • 1/2 NE5532. 

AOR 

Vref 

AOL 

CONTROL 

"' TIMING 

CURR[ NT 
SOURCE 

TC54256AF-SLCD ??? (TOSHIBAI 

-TOP VIEW-

l';n 

AO·A1' 

00·07 

CE 

!lr 

VPP 

vcc 
GNO 

p;n Symbol Doocriotion 

I BCK bit clock input 

2 ws 
__ ,....., 

3 DATA dotoinpul 

~ GND -5 v.., +5V-whl00 

8 AOL Iott - outout 
7 - -""4-outout 

8 N:YA rilht-outout 

CURRENT 
SOURCE 

IBL 

l';n-
AddrM1 inPUt 

0.te outDUt 

Chip .,..bl. input 

OutDUt control inouf 

Program ~ IUDDIY 

---y(+5VJ 

Ground 

7-16 

7 Vref 

Vout 
loft 

Vout 
rifhl 

__ 5,.._V.;:;DO.;:;__,,__ +5V 

AO 

Al 

A2 

AJ 

A4 

A5 

A& 

A7 

A8 
A9 

AIO 

All 

Al2 

A13 

A14 

100,.r 

VPP CNO VCC 

OE.CE 
CIRCUIT 

COLUMN. 
OECOOER 

ROW 
DECODER 

00 01 02 03 04 05 06 07 

512 

COLUMN CATE 

MEMORY CEU 
ARRAY 

32,768 x 8 BITS 



~--

9-97 4-500-11 

Sony Corporation 
Data Storage Group 

©1993 
9310502-1 

Printed in Japan 




