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1. Scope

This specification applies to the optical pickup(RD-DDP024-QS) for DVDs..
D -

When uncertainty occurs in the details of this specification during the application, or when revision
or change is needed, decision shall be made through consultation between both parties.

2. Operating conditions
2-1. Performance-guaranteed temperature range : —10 to +60

In the horizontal condition of the optical pickup (objective lens facing upward), and using the
standard measuring instrument for evaluation or equivalent circuit and the standard test

disc, the performance in the 7 items shall be satisfied,
7

2-2. Operating position

The optical pick shall be in the horizontal condition (objective lens facing upward
perpendicularly). Or, the main axis shall be horizontal, and on the upper side (U-letter shape
receiving side being lower), the face made by the main axis and sub-axis shall be perpendicular

to the horizontal face.
U



3. Measurement conditions
3-1. Measuring temperature range: +20 to +25

(+5 to+35 when no uncertainty occurs)

+5 +35
3-2. Measuring humidity range: 60% to 70%
(50% to 85% when no uncertainty occurs)
50%  85%
3-3. Position: Horizontal condition (objective lens facing upward)
3-4. Measuring instrument: Standard measuring instrument for evaluation

(separately specified)
( )
(Measuring instrument with equivalent performance can

be used when no uncertainty occurs in the

measurement.)

( )
3-5. Evaluation disc for measurement: DVD: Panasonic DVDT-P15 R=45mm

CD: Panasonic CDT-024 (R=27mm)

3-6. Measuring linear velocity DVD:3.6 m/s
CD:1.3m/s

4. Environmental conditions
4-1. High-temperature store test: 70 ,96h
4-2. Low-temperature store test: -40 ,96h
4-3. High-temperature high-humidity store test: 40 , 90%, 96 h
4-4. Thermal cycle test: -30 ,70 ,0.5heach, 10 cycle

4-5. Vibration test X and Y directions: 7.35 m/s%(0.75G)
(5-55Hz,sweep speed:120sec/full) 30min each
Z direction:12.25 m/s*(1.25G)
(5-55Hz,sweep speed:120sec/full) 60min
4-6. Impact test: 1372 m/s? (140G) (6directions, 2ms, half-sine)
686m/s® (70G) (3directions, 11ms, half-sine)

Note 1: It leaves in the horizontal condition (objective lens facing upward) of the non- operation

in each condition atmosphere.
1

Note 2: Before evaluation, leave the test specimens as they are for 24 hours at normal temperature
and normal humidity after each test.
2

Note 3: There shall be no condensation during each test.
3



5. Specifications

This optical pickup can be used as a playback pickup for DVD format discs and CD format discs.
DVD cD

5-1. Specifications for connector connections

30 pins, 0.5-mm pitch

1 Fo + 16 NC
2 Tr + 17 HFM Vcc (2.7 3.3V)
3 Tr - 18 GND(Shield plate)
4 Fo - 19 RF
5 NC 20 GND(Guard)
6 GND(OEIC) 21 B
7 Vref =2.2V 22 TA
8 Vce=5V 23 TC
9 T2 24 TD
10 T1 25 F1
11 SwW 26 F2
12 NC 27 Imon
13 CD LD+ 28 NC
14 LD/HFM GND 29 CD VR
15 DVD LD+ 30 DVD VR

5-2. Signal composition

Disc Tracking error Focus error RE
pvD-Rom | Differential Phase (TA+TC),(TB+TD) F1-F2 RF
Detection
DVD -Ram | Differential Push-Pull (TB+TC) - (TA+TD) - K(T2-T1) F1-F2 RF
CD 3 beams T2-T1 F1-F2 RF
5-3. Phase of detection signal
Item Standards
Focus Shall move to direction toward disc, when positive potential with
Actuator respect to terminal 4(Fo-) is applied to terminal 1(Fo+).
Fo- Fo+
Tracking Shall move to outer circumference direction, when positive potential
with respect to terminal 3 (Tr-) is applied to terminal 2 (Tr+).
Tr- Tr+

Focus error signal "

— Far from disc N /\ Close to disc —

Tracking error signal (CD) | Shall position on outer circumference side, regarding preceding
beam as "T2."

-3-



6. Performance

6-1. Actuator

Focus Tracking
Characteristic standard Characteristic standard Remarks
Min. Typ. Max. Unit Min. Typ. Max. Unit
Primary resonance
frequency 63 70 77 Hz 63 70 77 Hz
Primary resonance
peak value 20 dB 20 dB
DC sensitivity 037 | 053 | 069 | mmv | 038 | 057 | 0.76 | mmnv | 3O1HZ
AC sensitivity 65 | 84 | 103 | umv | 65 | 84 | 103 | pmy |3500H2
Coil resistance 51 6.0 6.9 o 3.8 45 52 o at FPC connector
Inductance 48 57 66 uH 9 11 13 uH at 10kHz
Secondary frequency 15 . kHz 15 kHz
resonance —
Gain difference to
15 dB 15 dB 2KHz
2kHz
1.1 Up Mechanical
Movable range 0.55 Down mm 0.4(Outside) mm movable range
From DVD PB position 0.4(Inside)
DVD
6-2. Optical characteristics
DVD CD
Characteristic standard Characteristic standard Remarks
Min. Typ. Max. Unit Min. Typ. Max. Unit
RF amplitude 780 | 1000 | 1250 | mV | 480 | 600 | 720 | mV
Jitter DVD: after equalizing
9.0 % 28 ns | DVD
Focus error amplitude | 5,4 | 780 | 1020 | mv | 430 | 625 | 820 | mv
Focus offset 15 0 +15 | % | -15 0 +15 | %
Focus error off-center 15 0 115 % 15 0 115 %
Tracking error
amplitude -- 84 140 200 mV
Tracking offset .35 0 435 %
Tracking phase
difference --- --- -35 0 +35 °




C

1 Focus offset = 2:iB x 100%
3 _ (A-B)I2
2 Focus error off-center = A+ B x 100%
. _ (A-B)/2
3 Tracking offset = ATB x 100%

Best focus point

Y $—GND —GND

Y

6-3. Skew accuracy

Standards
Item Conditions _ Remarks
Min. | Typ. | Max. Unit
Angle deviation from the Jitter Resultant of radial,
DVD bottom attaching reference -0.3 0 +0.3 ° tangential directions
cb Base of DVD 04 0 +0.4 o
DVD

. Temperature characteristics and change after environmental conditioning and reliability test
of Optical characteristics

ltem DVD CD Remarks

RF amplitude + 250 + 250

Jitter 10% max. 32 Nsec max. Std. at absolute value
Focus error amplitude + 250 + 250

Focus offset -30/420% + 30% Std. at absolute value
Focus error off-center -30/420% + 250 Std. at absolute value
Tracking error amplitude + 30%

Tracking offset + 45% Std. at absolute value
Tracking phase difference + 30°




8. Packaging Specifications
When piling up the Trays for the

transportation( for Packaging),
turn over alternately by 180° .

/
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Details of tray packaging

e e

Printing Specifications

Panasonic \® gm
1

RD-DDP024-QS

512 SETS Place of printing

Matsushita Electric Industrial Co.,Ltd.

(Shaded area:4places including opposite faces)

No. Part name Quantity Standard Gathered Package

Optical pickup 512

Partition board (tray) « ) 17/(512)

Ploy-bag 1/(512)

Inner case 1/(512)

Pad for inner case 2/(512)

Foam styrene (with double-side tape) 2/(512)

Corner pad 8/(512)

Packing case (outer case) 1/(512)

PP tape Palette board




9. Safety standard .
’ A Attention

(1) Though this pick-up is designed according to every country safe standard but the
approval contents change with the way of using, approval with pick-up alone isn't
done. We request approval application and confirmation in your set.

(2) Though this pick-up is based on HHS , the product send to USA needs HHS
application as the finished goods of DVD products.
HHS HHS

10. Quality

The window for quality is the Quality Assurance Section, Sendai Plant of the Devices
Business Unit.

When defect occurs in the market or in the process, the problem is to be solved through
conference at each occurrence.

The quality level is to be as shown in the following:
MIL-STD-105E Level 1, single sampling plan, ordinary inspection
AQL Major defect: 1.0%

Minor defect: 4.0%

For lot construction, the number of products in one delivery shall be considered
as one lot.

The classification of defects in defect items shall be as follows.

Defects Classification

Operation No operation Major defect
Unstable operation Major defect

Malfunction Major defect

Performance | Electric characteristics are not satisfied. Major defect
Mechanism | Defect in components Major defect
Misuse of components Major defect

Appearance | Inclusion of foreign substances (operation is affected.) Major defect
Inclusion of foreign substances (operation is not affected.) Minor defect

Flaws in appearance Minor defect

Appearance soiled (soil can be wiped off.) Minor defect

Note: When uncertainty occurs in the judgment, decision shall be made through conference.

-7-



11. Parts specification

11-1. UL applied parts
uL

Parts name Manufacturer Grade | Generic name | Type No.
No.
FPC NIPPON MEKTRON,LTD. 94V-0 |Polyimide KAPTON
UL File No.E179240 (PI)
ACT FPC NIPPON MEKTRON,LTD. 94V-0 |Polyimide KAPTON
UL File No.E73117 (PI)
Lens Holder Poly plastics Co.Ltd. 94V-0 [VECTRA B130
UL File No.E106764(M)
Suspention Holder |[Poly plastics Co.Ltd. 94V-0 [VECTRA E130G
UL File No.E106764
Optical base NIPPON KAGAKU YAKIN Co Ltd 94V-0 |PPS NT-7790
UL File No.E103714
11-2. Serial No. rule
Printing
Surface Back . e
'// yA VA 7
_

B

_ Adjust
—I:Group 1 4
Serial No. (001 999) Model name
Date(01 31)
! T
Adjust No. (1 9,0 2) CD lop
_ L Assembly -
DVD lop

L Suffix(A  Z)

Date(01 31)
1

"“_‘F

Month(1 9,J,K,L)

Adjust No
Year(A.D. last figure 0 9)
Producing district (A  2)
. . FPC Serial No
C:Produced in Dalien FPC 000 999 A Z 1 4

F:Produced in XFD(Nanton)
(1)(2)(3)(6)(7) Stamp Printing
(4)(5) Handwriting Print



11-3. Optical parts list

Part name Adhesive Part name Adhesive
No. No.
( ) ( ) ( ) ( )
1 ACT cover. (ACT ) _ 12 ACT FPC. (ACT FPC) Epoxy(
2 Focus coil. ( ) Epoxy( ) 13 Back yoke. ( ) Epoxy(
3 Tracking coil. ( Epoxy( ) 14 Wire. ( ) -
4 Objective lens. ( uv (Uv) 15 FPC. (FPC) -
2Wavelength laser unit.
5 Lens protector.  ( Epoxy( ) 16 e ) uv (Uv)
6 Bobbin. ( ) —_— 17 Heat radiation plate. —_—
7 Wire PBL. ( L) Epoxy( ) 18 Transfer mirror.  ( uv (V)
8 Wire PBR. ( R) Epoxy( ) 19 Collimator lens. ( uv (Uv)
9 Magnet. ( ) Epoxy( ) 20 Retardation plate. ( uv (Uv)
10 ACT base. (ACT ) Epoxy( ) 21 Optical base. ( ) -
Suspension holder.
11 ( ) Epoxy( ) 22 | FPCplate (FPC ) E—




12. Remarks A Attention

12-1. DVD Laser Power ON/OFF procedure

Recomended DVD Laser Power ON/OFF procedure. (Depend on LSI)
DVD (LS )
1.LD Half Power mode.(With Matsushita LSI)

LD LSl

Power ON : Half Power ON - HFM ON - Full Power ON

— —

Power OFF: Full Power OFF —. HFM OFF _. Half Power OFF

-

2.Not LD Half Power mode
LD

Power ON :HFM ON - Power ON

—

Power OFF:Power OFF - HFM OFF

—

12-2. General

Handling

This pick-up is already adjusted precisely. Do not decompose or readjust.
Pay attention not to drop or not to shock due to rough handling.

Make sure that a person who handles this mechanism is well earthed. Be sure
to earth to the manufacturing equipment.

Do not touch and do not give force to following parts of the unit:
a.The objective lens

b.The actuater
c.The variable resistor
d.The laser module

Hold the unit by the points shown in the figure as  and

(Base side face)..

Please call attention to handling the pick-up(about the items indicated below) for servicemen
and your users.

Strage

Do not store under high temperature and high humidity, low temperature and dusty environment.

-10 -



12-3. Laser diode A Attention

Protection of eyes against the laser light.

Though the output of laser diode is max. 1.8mW at objective lens , you should pay attention to
the laser light. After focucing at objective lens ,laser light expands widely and there are less
danger at 30cm away. But do not watch the laser light directly. If you need to observe
for investigation, you should use the converter of infra-red to visible ray and CCD camera.
MAX 1.8mW
30cm
Si-Vidicon

Poison of As (Arsenic)

Laser diode chip contains As (GaAs+GaAlAs) which is famous for poison.
Poisonous degree is very low compare with As203,AsCI3, but do not pick out the laser diode
chip, do not drop into the asid or alkaline solution and do not heat over 200 . And do not put it
into the mouse or do not throw away thoughtlessly.
Please pay attention to treating of defect parts(pick-up).

GaAs+GaAlAs As As203 AsCI3

200

Destruction due to the surge current or electrostatic damage.

When the big current flows through LD, the degradation is rapidly promoted very much by

the blaze that LD itself rises to short time and reaches to the destruction.

Care shall be taken of damage to the semiconductor laser due to static electricity

during handling.

Human body grounding (through 1 MQ), conductive mats (or metal sheets) on the floor,
conductive shoes, conductive containers, etc. shall be used. Also, the tip of the soldering

iron must be grounded.

When removing a short-circuiting solder using soldering iron manage in the following condition.

1 MQ

Condition

Soldering iron temperature : 320 * 20
Soldering time :1 3sec sec

I+

12-4. Optical pick-up
Actuator

Due to strong magnetic circuit, pay attention not to close magnetic materials like iron.
Take care of not entering small pieces of substance into the opening of the cover.

Obijective lens
Never touch the objective lens, actuator, laser unit and the  trim-potentiometer.
Be sure no dust or soil on the objective lens.

If dust is on the objective lens, blow it away by clean air. If dust or soil remain on the
Objective lens, use the cleaning liquid (B4) made by JCB INDUSTRY Ltd.

TELO03-3573-1884 CD B4

-11 -



12-5. Others
Surrounding atmosphere

There should not be the parts which generate harmful gases(sulfer,chlorine,cyanogen etc.) and
harmful oils which generates silicon gas in the operating environment.

Arrow mark

Handling of the Trays for transportation(for Packaging)

When piling up the Trays for the transportation ( for Packaging),
turn over alternately by 180° .

-12 -



13. FPC circuit diagram
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14. Appearance
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Reference informations for the Design

1.

Scope

The informations in this section are the reference for the design .(This is not the specification)

When the problem occurs in this section , the problem is to be solved through conference at each

occurrence.

( )

-0.2

. Optical specifications
Item DVD CcD

Focal length 2 1mm (2.1) (mm)
Objective lens Number of apertures 0.6 (0.5)

Working distance

1.035 0.674

Semiconductor laser | | aser wavelength 662 2  nm 785 2 nm
Objective lens outgoing light quantity(Total) 034 2 mw 044 2 mw

-0.2

Servo error
detecting system

Focus Spot size detection Spot size detection
Differential 3 beams
ROM | Phase Detection
Tracking
Differential
RAM | Push-Pull —_

Distance from protector top face to disc surface

Weight: approx. 7.0 g

. Mechanical dimensions (For the details, refer to the product drawing in the separate sheet.)

7.09
. Absolute maximum ratings
Item Rating Remarks
Actuator power 0.7 W Continuous power-on
consumption Total of focus tracking '
oW Within 2 seconds
DVD Optical output 6 mW HOE out
CD Optical output HOE out
Laser module 8 mw
Inverse voltage 15V
Detector inverse voltage 6V

-15 -




5. Specifications of each device

Device Item Specifications Remarks
Lasermodule Part number HULT272 mgt;sslﬁg:%gle o,
Operating suppiy voltage 5V+ 0.5V 1
Reference voltage 2 oV :Sél\\// 1
SV\{ H| control voltage +2.31V  Vee For DVD-RAM DPP Sub
Ga‘i;"“Lo” control voltage 0 +0.99V For CD 3beams
Frecliuency response Min 36 MHz IMHz ~ 1dB
Laser Diode for DVD
Threshold Current Typ.17mA  Max.30mA
Operating Current Typ.20mA Max.35mA
Operating Voltage Typ.2.4V  Max.2.8V
Monitor output voltage 0.178 V
Laser Diode for CD
Threshold Current Typ.12mA Max.30mA
Operating Current Typ.20mA  Max.35mA
Operating Voltage Typ.2.4V  Max.2.8V
Monitor output voltage 0.178 V
High-frequency Part number HEM-3517 TDK Co. LTD.
module :
Maximum rated voltage av
Operating current Typ.14mA Max.20mA | at Ve 3.3V

Oscillation frequency

440 MHz+ 35 MHz

Recommended
operating voltage

27 33V

1 Defined as Vcc > Vref when the power is switched on and operation.

Vcc  Vref

-16 -




. Laser life

Laser life

Temperature 50
50
Humidity 60% 70%
60% 70%

After 5,000 hours play mode at 50
should be less than 0.75%.

,the laser diode defect rate

Apply both DVD,CD. Except damaged by static electricity.
(Laser current should be within +50% of the initial value.)

50%up

0.75%

. Temperature characteristics and change after environmental conditioning and reliability test

of Actuator.

Iltem Focus Tracking Remarks
Primary resonance frequency + 15 % + 15 %
Primary resonance peak 26 dB max 26dB Max Std. at absolute value
DC sensitivity + 250 + 250
AC sensitivity + 10% + 10%

-17 -




8. Appearance(Reference)
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9. Specification change

Changing point is next 3 points. Basically, this modification will improve our PUH performance.

1. Change the ACT cover shape.
Purpose : This is for ESD countermeasure.

Schedule : It will be implemented in November from October.

2. Change the FPC holder shape.

Purpose : This is for ESD countermeasure.

Schedule : It will be implemented in November from October.

3. Change the optical base.

Purpose : This is for improvement of shocking test.

Schedule : It will be implemented in November from October.

A Purpose : This is counter measure of FPC breakage.

Schedule : It will be implemented in May from June/2004.

(Cautions) Those above specification change will be implemented by "running change".

-19 -



Revision list

RD-DDP024-QS (7.72XL)

No Contents Date

f 1) Change the optical base 2004.5.7

(Change reason)
Counter measure of FPC breakage.

(Change page)
* 18 page. 8.Appearance(Reference)
* 19 page. 9.Specificatin change

2) Add the producing district

(Change reason)

Increaseing of supply capability.
(Change page)

* 8 page. 11-2.Serial No. rule
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