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1) i H Scope of Document

& AEREEIL. DVDANFAD =X LKHM-310AAA (25T
HUELET, M, AT ES I TEEEA,
This document describes the specification of optical mechanism KHM—-310AAA;
for use in DVD—-Video players. This model is not for professional use.

& KAEREFEOARICEBNTUED A, M HEANIH#HL TEETL2ERHVET,
The provisions of this document may be altered upon agreement between both
parties.

& FEAEFHEIEART, AMERRERHESEFIHICH DS W b, R I %
HLOELET,
If any disagreement should arise, these two parties shall meet in good faith to
resolve the problem.

& ARAERELW R TOFHNICENT, R -ERED M D78 HdhEDO—H%
BRI DHGEDHVET O THEH TA TSIV,
Within the range of these specifications, parts are subject to change without notice
for technical improvement.

€ ROFIHABTFIO LT, BT N\AREMMPIAAT By MRE ST 5818 ma
THTHATL T RFEW, BSFOIEITRWVG S B TIEBEEEZAIZENHREE A,
Please be sure to observe the following each time you deliver your finished and / or
semi—finished products containing the device(s). Otherwise, SONY may not be able
to assume the responsibility for things to happen.

AARFAED TR LINTEEAL TS,

Always use the device(s) within conditions given in the specifications.

TR ANBIN TA{THORNT FEW,

Never given additional process to the device(s).

By R AR ZHIEL T, BHIE LR 2L TWDAZEEfMERL T IV,
Make sure that a finished product containing SONY device(s) is in compliance
with the rules and regulations for spurious radiation.

T NRARZ By MIELELUREIZ L —F— 2 RIEL T, By b0
IRAVEDS L HIE A e LTV \6&:%6%?3@’(?& Y
Measure leak laser output from a finished product containing the device(s) and
make sure that the finished product is in compliance with applicable requirements.
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2 ) {1 £k General Specifications
2-1. JLFHIEH  Optical Specifications
DVD#
® LR Objective lens
((EDLEEL: S Working distance (WD) 1.626 mm
BA 0 %% Numerical aperture (NA) 0.6
€ HE(RKL—H— Semiconductor laser
L —W—K Laser wavelength (1) 650 ~ 660 nm
® YV —ARTT—EFDOMHEE  Servo error detection methods
T — N ALTZ— Focus error o FESUNZEEE Astigmatic method
’7v¥% 77— Tracking error : DPDyE Differential phase detection method

CDHlS

® XL X Objective lens

VEBEh R R Working distance (WD) 1.47 mm

® FEIRKL—H'— Semiconductor laser

L —Y—iE  Laser wavelength (1) 784 ~ 796 nm

® YV —ARTT—EFDMHEE  Servo error detection methods

T4 — N ALTZ— Focus error o FESUNZEYE Astigmatic method
N7 5 — Tracking error : 3ARRwhMZE  3-spot method
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2-2. WA E4k  Mechanical Specifications

€ YMESTEE Dimensions Figure 2. 2D =L See Figure 2.
® Z = Mass 76g (FEUEfH) Standard value

& L XEHE Objective lens movement

AlEhEIPH Range 74— A M Focus Direction :

DVD: = =£0.5 mm

CD : m#&ir£0.5 mmtH Y DODiscHAAFAEFTHEZRZ L,
The disc equal to surfacewave =0.5 mm should be
able to play back.

~Z>3% 7 J5h] Tracking Direction :
= +0.5 mm (FPIZAZEFEAE) £0.5 mm or more
(with respect to neutral lens position)

#){ES M Direction  74—HAF [\ Focus Direction :
OP7L®axyy 2 B NITTRAEIEDHIINES N5 A,
XL L RN ET A AT ST AN B,
A positive voltage applied to pin 2 of OP flexible connector
terminal moves the objective lens toward the disc.

~Zw3% 7 J5h] Tracking Direction :

OPZLFXaxy/4 3 NS TAEEDHINSNT S .
KL RIXT 4 AT DAVE J7 AN #h<

A positive voltage applied to pin 3 of OP flexible connector
terminal moves the objective lens toward the periphery of the disc.

® B T EVENIE Direction of optical pick—up movement

E—Hax g ZOE AT TRAEEPHINSNIZG6 . Ev 7Ty 7
T A AT DWE I A ~Eh<,
A positive voltage applied to pin ) of motor connector moves the optical
pick—up toward the center of the disc.

® ¥#—2T7—7 )VEIfE Direction of turntable movement

FT—Hax I ZQO NI T REEDEHIIMENT- G X —r T — 7 VX
et ac[alis 45,

A positive voltage applied to pin & of motor connector rotates the turntable clockwise.

L JNASTISVA AR ENE < 22.3mm  F—rTF—7 kL E—0b
] Eh Mechanical limit to XL A A —F TR
Range of inside position Distance from turntable rotating

OP movement £k i e A1 AL & 58 mm < center to objective lens center.
Mechanical limit to
outside position
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2-3. EXMIIEHE Electrical Specifications

& {7577 Signal output

T /1t 7] Voltage output

& T4—HADCATZEvE  (£300mV) (DVDIEEHNLELDOA 72y )
Focus DC Offset (Offset from DVD optical center)
HIE A« 77T AT 4 A2 (GLD-DROIZ THUE
E 7T T NENLE NS TRE
Condition : Glass disc (GLD-DR01)
Pick—up inside position.

FO-SE-02005
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3 ) EIS{E Evaluation Conditions

3-1. & %% Position

H 07173, Figure 1.OZH (—) TN THIEL £77,

The negative Z axis is defined as the direction of gravity as shown in Figure 1.

3-2. 1% 1E Environment

€ E & Temperature 22 +2°C
€ % /£ Relative Humidity 50 = 5% RH

L HIEICBER N AELRWNGEIZIE, FRRR TRl TEuy,

If no errors occur in evaluation, the following range of conditions is acceptable.

IR & Temperature 15 ~30C
B Relative Humidity 45 ~ 75 % RH

3-3. 1 25 Equipment

& JERERES (2on -7 ak) Standard test bench for evaluation (Universal tester)
& EVEFEAMEIEE (o0 =T AR) Standard test circuit (Universal tester)
@ TEHEAPCIRIFEIX] (2= =7 Ak) Standard APC circuit (Universal tester)
® CDHYyH—A—HF— Jitter meter for CD

(KB TR KIM-6235A)  (KJM-6235A, KIKUSUI ELE. CO)
€® DVDHY o H—A—H— Jitter meter for DVD

(H5/KEF TR SPEC40001)  (SPEC40001, KIKUSUI ELE. CO)
® —ARTFIAY— Servo analyzer
® FinRa—=7 Oscilloscope
® TIUHNTILTF A—H Digital multi meter
¢ it Others

3-4. T4R%Y Disc

CD : Y=—HlHF25 127 (GLD-CR11)
Glass disc manufactured by SONY (GLD-CR11)

DVD : YV=—#ls TN AV —HTF7AF A7 (DR-01)
Single layer glass disc manufactured by SONY (DR-01)

3-5. T4 RAYEE Disc Speed
DVD : HEHEREEL (Frvav)ny) 27.0 MHz)
Standard speed (Channel clock 27.0 MHz)
CD : 253\ CREAm
Evaluation at X 2 speed

3-6. & [T Voltage

® Ve =501V
® Ve =%vcc + 0.1V
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4 l ﬁ'l‘%ﬁ{% Characteristics Specifications

4-1. $E Xt B KTEHE Absolute Maximum Rating

& 28hES Actuator

MODEL: KHM-310AAA
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Mo H S i, 175
[tem Specifications Remarks
T —HA N7 7 Bl 0 mA
A VR ER Focus 150mA = RMS Tracking current is 0 mA
Coil current ISDE A 7 A —FAEWIL 0 mA
Tracking Focus current is 0 mA
& L —%—¥ A4 —F Laser diode
B H B T
[tem Specifications Remarks
L7 A A R AT )y
Laser diode reverse voltage
E=H—HT7 AN AA—RNiEE
Monitor photo diode inverse voltage 20V
¢ PDIC
Mo H 7S i &
[tem Specifications Remarks
w R B .
Supply voltage
€ E—% Motor
Mo H 7S i &
[tem Specifications Remarks
i ARV
A Spindle 6V
Allowable -
1B
voltage Sled 3V

FO-SE-02005



4-2. (EFAEEEIE Operating Voltage Range
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¢ PDIC
moH PSR g T 5
[tem Specifications Remarks
EEREE (Vo)
} 4.5 ~55V
Operating supply voltage (Vcce)
HRENERE (Vo)
Voltage center (Vc) 2.0~26V
Mode BV CD Mode ON 0~0.8V
Mode change voltage DVD Mods ON 3.5 ~ Vee, OPEN
4-3. ZICERE R E4EE Photo Detector Frequency Characteristic
¢ PDIC
moH PSR 4 (i
[tem Specifications Remarks
CD RF Hi7] 50 MHz UL E 3 4B
Output or more
A~D H) 50 MHz VL E 3 dB
Output or more
E,F 2 MHz UL 3 4B
Output or more
DVD RF H17] 57 MHz VL E 3 dB
Output or more
a~d Hi7J 57 MHz Lk B
3dB
Output or more
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4-4. THEEFRFE  Performance Specifications
ol# Actuator Eﬁ%ﬁfﬁig*ﬁﬂi\ﬁiﬁggﬂggiﬁ)ﬁﬂ%ﬁ?%gﬂ)%m% (AL, X FERIEZTT)
] IV I AR 22— . AIEhH (L COME
Assurance specifications are vari(ed valu[g against measured va)lue at.room.temperature,
except for value with asterisks. (*: Actually measured value
Specifications are defined at neutral position of actuator except dynamic_skew.
o EEEMERGERRE
Reliability assurance specifications
o H RS | wRme | mese | BB fii %
[tem Standard value , . Pr<IE A Remarks
at room Operlatmg Opeiqt?g [tems except
temperature temal;[eroa\fure tergéerlagture operating test
ELEH ST 50+1Q | —— —— | ——  [Dmenteh et
DC resistance FPC terminal
AR Jal i s within within within SHzIZ THIE
| Low sensitivity | "™V | 200BAPY | +206EAPY | £20%ELP | Specified at 5ilz
: e - . . . . . .
o | I " within within within
S | High sensitivity | © — 22 OV | 30 00pipy | “1000mipy | £20%L1p
A /ﬁ;ﬁ( (fo) 4 within within within QIEMAXICCHILE
Resonant frequency 53 * 8 Hz +(5) HzLAN ,g HzPAN | £3HzLAPN | Specified at maximum Q-value
X within within within
Q fH QfiE
T Q—Va]ue 13.5 £ 5dB _g dBuW +g dBuW inBD\W Q-value=Gain(fo)-Gain(5Hz)
0 within within within
1kH + 9° o o o
N it c| B2E9 a5 pipy | £5° LN | £5° BN | comens
Phase g |within within within At the playback of CD
SkHZ 193 L 9 i?o um i70 um i70 um
; bk ) * * *
2URIIRIABEL | 20kHz LI L | 14kHz LA | | 14kHz LA | 14kHz B4 I
2nd resonant frequency or more or more or more or more
LA 50+1Q | —— —— | ——  [Dmeneimsaart
DC resistance FPC terminal
ARG Jaf e 0.65-0.25mm/V within within within SHzIC THLE
2| Low sensitivity |0 20" Y] 3080 | 305500 | £30%EAPY | Specified at 5t
S| B R within within within
S | PI2EN /= -+ . . .
— | High sensitivity 6.5+ 2.5G/V t?g % LI tég %L | £20%LLN
HE E /&é& (fo) 4 within within within QIEMAXIZTH e
) Resonant frequency ¢ = 8 Hz +8 HZD\W ,g HZD\W =+ 5HZD\W Specified at maximum Q-value
N Q it N within within within QI
A | Q-value 13.5 £ 5dB _g dBLLN +8 dBLLAN | £3dBLLAN | Q-value=Gain(fo)-Gain(5Hz)
lli \KH 181 + 9° within within within
| R ’ — +5° DIN | +£5° LI | £5° LN | comskns
Phase L oge |within within within At the playback of CD
SkHZ 187 — 9 i70 JJ\W i?o quJ i7o quJ
. I % X %
2RILIRSAWEL | 20kHz BA L | 18kHz LA 1= | 18kHz LA F | 18kHz LA F
2nd resonant frequency or more or more or more or more
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DVDJ:5555 DVD Optics

DVDIEZ L, ¥y 7 7y 7 2N BN E I TRIE T 5,

DVD optical characteristics should be measured when pick—up is at inner position.
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ERMERIESAS I, FIRICBITDERENO DO b (HL, * (ZEREZ = T)
Specifications are varied value against measured value at room temperature,

except for value with asterisks. (% : Actual measured value)

 (SPERALAE
Reliability assurance specifications
V== e
BoH RIS mme | sReRDE| Bz b =%
[tem Standard value 4 . . br<IHHE Remarks

at room Operlatmg Operating at high [tems except

RF{E E-4E0E +0.15 within within within APCOD.{E%@ ZESA
. . 1.1 Vp- N N N Excluding APC
RF signal amplitude 02 PP | 200 BAPY | £20% LAY | 20% BApy [Lrcluding AC temperature
e 3k 3k %k
Y= 9.0% LLF %L | 2% LT | 2% LT
Jitter or less or less or less or less
Bl 2= ZAER | g o U HEFEY & +£0.2mm
leirslf,iej\i, CraEans or less Lens view distance
7 -NAzT {5 SRR within within within T MATTE 5 .
3.3+1.2Vp- . . . Focus error signal amplitude

S T ude PP+ 05% LIPY | £25% LI | £20% LI P-P7um
F T p—H A within within within within .
Defocus 129% BLA | £ 10% BN | = 10% BL | 10w iy | KT
THNATTAZ 5N FV4 | within within within within %1
e o 20 % LI | £=20% LAY | £20% LIPS | 20% LAY | 7

%1 5 !
A
RV AR {*W
Vi \/VZ
* VTRt B ARODT A HAN ATA
Focus bias at minimum jitter
%3 i |
rEm U ) | sham
center ) N periphery
| O
TART
ELE=ysaEn q
Disc E ) N

rotating 8
direction % Cj

by ) 15~(E S HRIE(E-F)

Tracking error signal amplitude

A\ NN

\/N \VARV/

7T HA

Defocus

Y

fo 100%

Vi@ T-Ari—{E SRS
Focus error signal amplitude

Vo 1 V9l B DT H=0AN AT A
Focus bias at minimum jitter
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CDJt5#450 CD Optics

(% : Actual measured value)

CDYCFHRHEIL, B 7Ty 7 2N ENLE IS TRIE S 5,

CD optical characteristics should be measured when pick=up-is-at-inner-position:

MODEL: KHM-310AAA
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ERMERIEAS I, FIRICHBITDFERENO DO b (HL, * ZFEREZ R T)
Specifications are varied value against measured value at room temperature,
except for value with asterisks.

{5 REE PRAIEAR B

Reliability assurance specifications

I Uig=| . e ey o
H H FIAE | mgme | wnenbie| D i %
[tem Standard value ) &<IEH Remarks
at room Operating  |Operating at high Items except
temperature at low temperature and ting test
temperature high humidity | oPeratngtes
e by e ithi ithi ithi APCOJRFFIFE £
RF{E. %ﬂgﬂ]f:ﬁ +0.15 within within within .
! . 0.73_570VDDP | 4000 on D Loy 1 Excluding APC temperaturel
RF signal amplitude 0.10 +20% LAY | =20% LA | =20% LAY characteristics
?“/5"— 12 ns LLF 4ns UL | 4ns LLH 4ns LLF
Jitter or less or less or less or less
T H-hATT~(E E-HRIE within within within e ey
Focus error 2.720.5 Vp—p . . . Focus error signal amplitude
signal amplitude +25% LAY | £25% LLN | 20% LAY P-P7um
LT . . . . F ignal fak
JAALT AR 5754 45% LAF | 45%LLF | 45% AT | 45% LA F |0 Teroto pesd o
signal fake or less or less or less or less | Focus gggrtfj%“g{eak
5‘:‘7 F—HA within within within within P11 %1
Defocus +20% AN | 210% LAPS | £210% LA | =10% LAY .
i SV L RT AT SNRED 7 - — AT T —1F BN AT AT T AL T 5,
Polarity The focus error signal changes from minus to plus as the objective lens approaches the disc.

N vk 1715 BRI
Tracking error
signal amplitude

within

1.14+0.31Vp—p

within

+30% LAY

within

+30% LAY

within

+30% LN

E-F/ N5 A within within within within .

E-F balance o0% DL | £ 10% BLAY | = 10% BL | £ 10% Ly | %2
%k

E-F/LFHZ within within within within

E-F phase difference| +55° DIPN | =80° LAN| £80° LLAN| +=80° LIKN

i

Polarity K3

FHID AR NI R 7 LIk RIS TS T TR, SR ok

~ATALHET D,

When the spot goes off the track, its direction toward the center of the disc is defined as plus

and the periphery of the disc is defined as minus.

X2 E-FANT U ADAFHEMERFERAE T (BB S COREM®%) - MIHME®% 122 {bEmEL T,
Specification of E-F balance at Low & High temperature is
[Measured value at Low & High temperature (%) — Value at Room temperature (%)]

FO-SE-02005
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Current consumption

PAGE: 13
EOHEAEES Sled mechanism
LA
Reliability assurance specifications
= o o I
HoOH AIRIE | mmeie | mRsREE | BiEREs i 1\ B
[tem Standard value 0 . ) . Fr<IEH Remarks
at room perlatlng Operating at high| [;ams extept
temperature at low temperature and operating test
temperature high humidity b g
. * . * . * R 1. E—#ui 1 1.AVEIIN
W B 55mALLE |75 mA LLF |75 mA LA |75 mA LA T | o, A A P 23 TR AR
0 or less or less or less orless | 1. Applied voltage 1.4V
2

( fE1E 10 mA )
ripple

( #E1E 10 mA )
ripple

(#EME 10 mA )
ripple

(#EME 10 mA )
ripple

. All moving range

assurance
%k *k b
FAVEBEE | 1L2VET  [L2VETF | L2V ET |12V LT |TBhtRRkicciaE
Minimum starting voltage or less or less or less or less |All moving range assurance
* %k k
VAN RBEIE] | 25 s AT | 3.5sBAF [ 3.0s BAF [ 3.5s LAT | LE—H - LAVAN
Full stroke time or less or less or less or less | 1- Applied voltage 1.4V

Ny PAAL YT A IO

Make position of limit switch

BT T BEBAN RN ENLE T DRNCAI LTS TE,

Make should be completed before pick—up operation reaches mechanically innermost position.

AR VER Spindle

 (GEVERAERE
Reliability assurance specifications
I] g , ey o i
7 H WIREE | meme | mEseme| BEme i =
[tem Standard value i . . I<IE B Remarks
at room Op(t—:'rlatmg Operating at high [tems except
temperature at low temperature .and operating test
temperature high humidity
) 1. E—Z¥i-2VHEIN
Ly [SEgymay N N N N
gz‘mgjj E 450 mA PLF 450 mA LUR | 450 mA LR | 450 mA LLF o T R A
Initial current or less or less or less or less 0.4 mN-mOBFO i
1. Applied voltage 2V
ERE BT 105mA BLF | 105 mA BLF | 105 mA LI F | 105 mA L | 2 When the value of
disc insulation load
Rated current or less or less or less or less

is 0.4 mN-+m
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H—> 7 —7 )L Turn table
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g H B s
[tem Standard Value Remarks
F— T =7 VERN 0.05 mm LA T %4
Surface wave of turntable or less
H— T — 7 s K 4ef B 98 N LIk
Maximum load of turntable or more
R — Sor— FHEEYERLD (Fig.2)

G T =T '—Jé 11.1 = 0.2 mm From the basis of reverse side of

Height of turntable

the chassis reference plane (Fig.2)

Laser diode

B =T =T AR + 0.06 mm LA
Turntable thrust eccentricity or less
TARI T T ] -~ —
Disc clamping force 147~ 588N HIE S Condition
TART S SOV 7.84X103 Nem 2Lk DifX& HYEDS-18
Disc slipping torque or more
X4 HHIREICTE (3% H& 424 9)
Use exclusive jig (Reference Mass 42.4 g)
4-5. 3% ®p Life time
HmoH K
[tem Specifications
o 25°C, 1,000hEN{EICT, REFR0.1%LLT,
L—W = A —FK AL, FEMEESZ AT 2R,

Defective ratio must be 0.1% or less after 1,000 hours operation
at 25°C. (excluding damage of electrostatic discharge)

AR LE—H—
Spindle motor

PR EER 1,000h #GE % . AL VR LE—X — DB BRI
HIME +30% AT, sk (BEHEEAE FHIEE)

The current consumption of spindle motor must be initial value
plus 30% or less after 1,000 hours of play back.

(Operating in standard speed)

KVE—H—

Sled motor

50,000 A 7 VENMEL . EDE—F—OIHEERIL

PIHAME +30% LA, (1“7L/I’7/I/.Ei|j\7ﬂ—>ﬂi%ﬂ—>ﬂilﬁﬂ)

The current consumption of sled motor must be initial value plus
30% or less after 50,000 cycles.

(leycle : innermost track — outermost track — innermost track)

YRy bAA T

Limit switch

50,000 A7 VENER . BERERHTIE, 100m QLA T,

(1A e NJE— AN E — e N E)

The contact resistance must be 100m Q or less after 50,000 cycles.
(leycle : innermost track — outermost track — innermost track)

I T ATAREME

Pick—up slide operation

50,000 A7V ENERE , R L fEMEEZ L,
(OPENJAVI Y RAAL v T DF iz Eie)

The pick—up should operate perfectly after 50,000 cycles.
(Including the service life of OP innermost track limit switch)
(1cycle : innermost track — outermost track — innermost track)
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5) 1EHEMELRGEATE Reliability Standard
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*FIREZE®RT D

% Signifies measurement

AER4 TEST KBRS CONDITION Bk, Z—> TEST PATTERN
R 55C e T o x
High temperature 4 WER : PRAF Frfﬁ / f——
Operation 4 hours : Keep teCI)I?II;neI‘ature
N o, A yE
(IR B R -5C wim 4h
- R —q]
LLow temperature 4 WFRH] - PRAT te(;r(l)glerature \
operation 4 hours : Keep -5C T OJ*
=T ENE +30°C, 90~95% +30°C  + 90-95%-O-He——
High humidity 4 WFf : ORAF fiﬁa& ) / |L{
operation 4 hours : Keep te?r(l)glerature
. +60°C 24 WM : PRAF 160°C 4+
R PRAT 24 hours : Keep . 24h
High temperature |, |l Lol e (o asim)| 00 EE—
keep Measure after leaving for 16 hours. | temperature }>—{
( Room temperature / humidity ) = 16h
-30°C 24 B¢ : R1F IR

IR ARAT
Low temperature
keep

24 hours : Keep
— 16IFE LA BB 2 I E (i)

Measure after leaving for 16 hours.
( Room temperature / humidity )

Room

tem%erature % 161’1
-30C —

24h

+60°C, 90% 48 BRI : A7

%(E%/@T%ﬁ 48 hours : Keep t60C -
. =N
High temperature | 16mRALI B s e (g s IR
humidity keep Measure after leaving for 16 hours. te(;glerature
( Room temperature / humidity )
“30°C ~ +70°C £iE T30 r| T70C
Storage 30 minutes FI%L»]EI
at each temperature fim.
M=
BETATV | Gpn=an) x spow=12n | oom
Thermal cycle
> BRI LA BRI | agrc -

Measure after leaving for 6 hours.
(Room temperature / humidity )

Icycle = 4h

23.5 m/s* {2.4G} T~30Hz 547 HEAR5| (1EHE), 2057, 1551,

AR E) 3571 (Figure 1.0X, Y, ZJ516) ~FI, $+604)

Vibration 23.5 m/s? {2.4G} 7~30Hz sweep, One cycle per five minutes to X, Y, Z
direction (refer to Figure 1.), storage 20 minutes each

HE AT ER 980 m/s? {100G} (& BIFfH] 6.5ms), 65710 (Figure 1.0 £X, £Y, =75 1) £2[A]

Impact 980 m/s? {100G} 6.5ms, =X, =Y, =7 directions (refer to Figure 1.), twice each

E o WO WO RIISE RN L LT 5,

Note: No dew is allowed on each evaluation.
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6 ) & 7 Markings

6-1. 8% #R Label

MODEL: KHM-310AAA
PAGE: 16

BL. HERDI10, 11, 121FX, Y, ZTERELTHHDET S,

KHM-310AAA
X, Y and Z signify October, November and Décember'respectively.
0000000
000000)  1oPfEm#sIE F iEFigure 6. 518
Refer to Figure 6. for measurement method of IOP value.
OB H H  WEEESORRE SWEEFENo. BUERTa-F  FANo.
Upper row Day  Month Last digit Quality Code of Line No.
of year control No. manufacturing
Lot No. OO O O O O O
™ B DVD IOPfE CD IOPfE

Lower row  DVD IOP value (mA) CD IOP value (mA)

OO0 000

6-2. RR{LE Position of marking
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& Package Specifications

lika)

7

. KHM—310AAAZNL—LIEMAX : 508IMT 2.

1

Put this model into each TRAY L (MAX: 50pcs.)

Ate,
L — L (SCM)

Wrap mechanical deck into plastic bag.

(&

TRAY L

LR

n:

L — P TR

n:

23

>E%ZP . PF-7THBRI D

Seal the top of the master carton with P.P tape.

—k

2 . XRAYI=7

Sealing master carton

=N

Q>
-
=
—
="
=
[ =
=
==
oD

=
<
N
=
E=|

NAI=A—K>

MASTER CARTON
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8) f+ Attachment
Figure 1. £EPMD A FR Description of components
ST T W I T v
Turntable Optical Picktup
-
/ Chassis
3
ZHh(+) 7 1]

7 axis (+) direction

B (+) J5 1)
Tangential (+) direction

Yl 7 A TUT AT
SR T T Y axis (+) direction Radial (+) direction
Optical Pick—up

7

Label

Y —

Chassis
FIT ()71 B V() T 1]
Radial (+) direction Tangential (+) direction

Y#h(+) 77 1)

Y axis (+) direction

78+ 7 18]

7 axis (+) direction

Xefi(+) 77 [71)

X axis (+) direction
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Figure 2. 54 #2[X] Appearance drawing
M
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A AN
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4 |
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4 |
L g 0°G
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ya
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= 1l
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_‘-_ rw _ 1 [—'—=’
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Figure 3. Y& Optical Path

MODEL: KHM-310AAA
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| st X
Objective lens

R™aT 77 497 aYA—H—

I - Holographic collimator

B — AR Y —
Beam splitter

PDIC

T
S |

7"1r
1

H

—

IS5
N4

Mirror
Tv—T4T

Grating

2P RAERL — Y —

Two wavelength laser diode
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Figure 4. O~ 3—#5#%BE Pin Connection Diagram

Connector No. : Equivalent of IRISO ELECTRONICS CO
“IMSA-9639S-24A-TC”

SR ZIEIRITIA. . TR A

Tangent point of connector...at the bottom

«E—H—HMuF Motor PWB Connector

) —

oo

:

Pin & B
No. Name
| | RroRE=A— ()
Sled motor
Sled motor
g |JIYPAALYT
Limit switch
4 |V PAAT
Limit switch
5 | AEVRAE—Z— (+)
Spindle motor
6 | AEVRLE=S— ()
Spindle motor

MODEL: KH

M-310AAA

*OP7LFaxsyZ—e 4
Terminal of FPC connector for OP

PAGE: 21

Pin No. Name
1 ECS5;
2 ECS+
3 TRK+
4 TRK-
5 C/c
6 D/d
7 MSW
8 RF
9 Ala
10 B/b
11 F
12 GND
13 Ve
14 Vee
15 E
16 N/C
17 CD VR
18 DVD VR
19 CD LD
20 PD
21 N/C
22 N/C
23 DVD LD
24 LD GND

Connector No. : Equivalent of JST “S6B-PH”
MOLEX “89401-0610"

Pin No.

000000

123456
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Figure 5. [B#&[X] Circuit Diagram

* 'S v2] a71-ane
W e2| a1-ana
ON9 |n W o o 1 =
s - oN
_ gmm ||nm llnm 200y
! NV _w ﬂ s oz| ad
= hs)
LB p_Tel3 . W 81| a-ao
2 |3 |5 T 2N
g 7 |2 roon [SF S 81| OAG-tA
— o _.CO A—CAV
o ol L1} Q0-dA
® co
at| on
ci| 3
pi| 23
S EED
21| agd-one
11| 4
ot| asm
2/0 _ 5 =v
p/0 gl _ a8 =]
(s _ £ | MS Qo/anQ
MW > A
m\< n g U\U
a8 L +H1 T I_ _..II.IIII |74 —AHL
)\ -
298Ad  JIad L |2 — Lte| +umL
-s04 | € f— —]e| +so3
+s0s8 v b—— T L _I1] -s04
dv 062-STXV—2C TOOND  dre
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#APC[A IR

Standard APC Circuit

i
23

Figure 6. %

2 UA Z dA dA ®
! ad | ad dd ®
8 | (wuogp)al | 9 | (wupge)al al ©
g aNod dT g aNod dT anNo aT ®

‘ON L 'ON Wz

ao and

se/

s2/01

HALb
~

reiiasce

's]
-

A€
sz/ 0t

HCMOQ Jjuswadnseaw 4]
A O]

AG+

AS+
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Figure 7. DVD RF 454 Y ER&4H1E
Frequency Characteristics for DVD RF Equalizer

Gain [dB]
(e

0 2 4 6 8 10 12
Frequency [MHz]
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. == &0 S S N hvd
Figure 8. &85 DIRZEFT{H /7% (DVDRFER)
Standard Method of Test for Each Signal (DVDRF Part)
P2
RF LEVEL
el 4w RF LEVEL
R14
51
ct
Tp
i
R 3.3k RS 220
+EVA | o
- €2 0.1u wsvad Sy oVA et
B2 Ic1 i o1
} 3.3k 8047 Ic2 c6 clo 4 JITTER
RF(19pin) 3 % R4 2 AD8047 RFP SIGO ) 3
Rt n . 8 ”.u_ 5:35720 O >6ﬁ R15 51 AN
1K M220 8047
C.:%u R6 8“% ZRZ70 c7 i C%(;Z R16
> 100 (B | |0.1u RFN .,_"ﬁjﬁ 51
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Figure 9. Z1E B DEZEST{M 5 ;% (DVDFEER)

MODEL: KHM-310AAA

PAGE: 26

Standard Method of Test for Each Signal (DVDFE Part)

™1
A
a(15pin) )
P2
b(18pin)
3
c(17pin)
TP4

d(16pin)

w
g2

=3

(]
=~

w
=

DsP

FE

e

fﬁﬁit Operation expression
FE = 5.1x((a+c)-(b+d))
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Figure 10. {55 D1Z XL 5% (DVDTESR)
Standard Method of Test for Each Signal (DVDTE Part)
-DVDEB(DPDIER)
RS\ AIOK
K B T
B e B | o] '—1 ?
a(15pin) M 1t ’3%5720 NN 8 : | l ))DPD
AL c5
P2 0.1u
B

k
c2
2200p B2 A4 -5VA
b(18pin) 2 I—
R2
3k
TP3
o]
c3
2200p 2

‘.___.

c(17pin)
R3
3k
TP4
D
C4
112200p D2
I

d(16pin) M— i

R4
3k

;Egit Operation expression

TE=¢ab-¢cd
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MODEL: KHM-310AAA

Figure 11. B{55 DIRZEFTM 75 % (CDRFER)
Standard Method of Test for Each Signal (CDRF Part)

PAGE: 28

TP2

5;1
i
1L
_BS_/\/\/&L_ BE AAA220
+RVA ()CZ1 +5VA
S g ca +5VAD c8
RF | D |.0J.LD 0.1
R2 ,\ - ” b
33k 1 e
RF(19pin) > AAA ey RobA 2 AB3047 \
R1 . ) b —afl
- - 9 8
1K M220 ,
< L1~ AD8047
c3 1IC3
i I TN L2
0.1
-5VA
-BVA
SVA V
R10, .\ 220
R9
220

R13W‘§1 ? )h RF

R14
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Figure 12. {58 D12 4T 5% (CDFEER)
Standard Method of Test for Each Signal (CDFE Part)
TP1
A
FE
A(15pin) 2 bsp Pee
R1
3k
P2
B
B(18pin) ) Eﬁiﬁ Operation expression
R2
TP3 3K FE - 5. 1X((A+C)'(B+D))
c
C(17pin)
R3
3K
P4
D
D(16pin) D,
R4
3k
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Figure 13. {58 D1ZZEEL(M 5% (CDTESR)
Standard Method of Test for Each Signal (CDTE Part)

-CDEB
TP1
E
TE
E(10pin) X DSk e
R1
10k
TP3
F
F(14pin) >
R3

10k

;Eﬁit Operation expression

TE =8.3x(E- F)
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Figure 14. REVRJLE—2RREME (RITFRE—42)
Major characteristic of Spindle motor (Made by Mabuchi)

O FEVERT ALRIE K VBRI RE (5 1E)

Standard operating conditions and electrical characteristics ( for reference.)

1 (e i EREELE (DC) Rated voltage (DC) 3.0V

Standard I qalH (E— 55 71 DC) 7~ 6.0V

operating Used voltage range ( between motor terminals:DC )

diti — —

conditions FERAT Rated load 0.392 mN+m
ERAMEERE | ERELE., ERAR 4 I
Speed At rated voltage and load 2900 % 400 min

m ke | ERANTER TERG B, TER A 105 mA LT

Electrical Current At rated voltage and load or less

characteristics | #REIMLY EEE TAMB)D2 S DOEZIMEL T 1.77 mN+m UL F
Initial torque WREINL B RDD, X or more
LEE SR TEAEEIEIZT 450 mA LA
Initial current At rated voltage or less

$ Rotating speed at (A)(B) shall be measured in the area where rotating speed torque curve is decreasing.
The torque value where the line AB intersects the 0 point of the rotating speed is the starting torque.

=
ti AN

(r/min)

T

— » Torque A B Starting torque

L segyhy N

@t —XF"E[X] Motor characteristics diagram)

[r/min]
{rpm]

VOLTAGE iOV S

EFFICIENCY | %}

OUT PUT [W]
CURRENT [A]

Constant

SPEED

]
G
(=
[
ot
2
v
~1
G
=3
o

50 0.2] 0.5] 5000

25| 0.1]025] 2500

=)
=)
=
2|

1 L t

1 2 [ [mN-m)
{10.2} {20393 TORQUE {[g-cm]}
T "1 [mNm] = 10.197 [g-em] T [g-cm)= 0,098 [mNm]
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Figure 15. ;XY E—2— K REFMHE (X TFEE—A)
Major characteristics of Sled motor (Made by MABUCHI)
O EVERE LR EE K OVE SR (Z51H)

Standard operating conditions and electrical characteristics ( for reference. )

F Y T BE EMETE (DC) Rated voltage (DC) 20V

Standard FMBIL RGN (£ — 5% 771:DC) 0

operating Used voltage range ( between motor terminals:DC ) ) )

diti

conditions FERAR Rated load 0.392 mN+m
EREART R | EHSEE . TS AL 4 .
Speed At rated voltage and load 2750 £ 300 min™!

e ‘ TE R BT B T TERE I, E R AL 20 mA LL'F

S?‘;/iﬁ/jf% I Current At rated voltage and load or less

ectrica

characteristics | 2AEIMLVZ TEAEFEIE TA)B)D2 R DEESMEL T 1.03 mN+m L |
Initial torque WRENNLV B RD D, X or more
hEENFE R EMFEIEICT 220 mA LA T
Initial current At rated voltage or less

¢ Rotating speed at (A)(B) shall be measured in the area where rotating speed torque curve is decreasing.
The torque value where the line AB intersects the 0 point of the rotating speed is the starting torque.

=]

#7 AN
#
(r/min) :

?

B Starting torque( Nem)
wEE Ly T

™ Torque

%%

@t —XF"E[X] Motor characteristics diagram)

= =

= B = E

2 el VOLTAGE _ 2V

= =

Sielsg| a

= 2|2 = _Constant

jZ —1 =1 (==

= o 1 =3 w2

5] o6l 15| 700l T

sof o4l al sevo| oL

25| 02| 08| emeol SO UNC

ol o o g . N N :

nlP|I|N 0.5 [ [F3 ]
T 5.10 10.2 TORQUE [g-cm]

Tlg-cul = 0.098TaNo] 1[mNn] = 10. 197 [g—cn]
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Figure 16. AEVFIILE—2KREE (MTHRE—4)
Major characteristic of Spindle motor (Made by Matsushita)

& RUEREATIREE K OVEKIIRE (B35 1H)

Standard operating conditions and electrical characteristics ( for neference,.)

PAGE: 33

‘ EHETE (DC) Rated voltage (DC) 2.0 V

P 4R _ _

Standard {%%%E%B (%“‘&‘Jﬁuﬁ%ﬁﬁﬁiDc) 07 ~6.0V

operating Used voltage range ( between motor terminals:DC )

conditions ERATE Rated load 0.392 mN+m
ERSAMEIRRE | ERSEE . ER AN .
Speed At rated voltage and load 2380 =+ 357 min™!

o TEHE AT EE T TERE I, ERS A 130 mA LA T

ARSI Current At rated voltage and load or less

Electrical

characteristics | #REIRLY TEFEFEE TAB)D2 M DEASMEL T 1. 323 mN+m JJ\J:
Initial torque WRENNV I 2 RDD, 3% or more
UL D) EEERT EMFEIEICT 450 mA LL T
Initial current At rated voltage or less

¢ Rotating speed at (A)(B) shall be measured in the area where rotating speed torque curve is decreasing.
The torque value where the line AB intersects the 0 point of the rotating speed is the starting torque.

=]

i

o
(r/min) EY

— = Torque A B Starting torque

FL semhy (N

@t —XF"E[X] Motor characteristics diagram)

ImA) N(min™) PW)  EFff(%)
500_ 5000 AT 20°C REFERENCE ONLY 0.2 _100
450 4500 . i 5 | 0.18 90
400 4000 : | i ! 0.16 |80
350| 3500 014 |70
300 3000\, /] 012 |60

250 2500 \\ / /_\\ / 01 |50
200/ 2000 // 7\\ / >< 0.08 |40
150 1500 \ ] 006 |30
100 1000 / / \

004 |20

N
50| 500 // \\\ \ 002 |10
0 0 \\ o o
0 02 04 06 08 1 12 14 16 18 2
TORQUE(mN-m)
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Figure 17. FYE—2HKEXHFE (ZHREEETE—2)
Major characteristics of Sled motor (Made by Sankyoseiki)

& RHEEATIREE X OVEKIIRE (B35 1H)

Standard operating conditions and electrical characteristics ( for reference,)

M EIE (DC) Rated voltage (DC) 2.0 V.
FEVERL R R
Standard {%ﬁﬁ %E%ﬁ (%*‘5%“5%[35? : DC) ~6.0 V
operating Used voltage range ( between motor terminals:DC ) '
conditions ERSEfT  Rated load 0.3 mN+m
ERSAMEIRRE | ERELE. ERAN + -
Speed At rated voltage and load 2650 £ 225 min
o TE RS AT BRI TERE I, ERS A 150 mA LA T
’j'ﬂf‘:’/ié/jf%l\i Current At rated voltage and load or less
Electrica
h g hRE N LY TEREFBIE TA)B)D 2D ASMEL T 0.95 mN+m 2L E
characteristics Initial torque WEENNL B RD D, XK or more
G EER EREIEIZT 224 mA LL T
Initial current At rated voltage or less

% Rotating speed at (A)(B) shall be measured in the area where rotating speed torque curve is decreasing.
The torque value where the line AB intersects the 0 point of the rotating speed is the starting torque.

=]
iz
(r/min) N

— g Torque A B Starting torque

2 pemy  Nm

@t —XF"E[X] Motor characteristics diagram)

Operating voltage at 20 V

600 ~ 6000
= as
Z - -
EErpEL
(4]
500 |- 5000
400 |- 4000
\\
— L. \ —
\\
300 |- 3000 N P
N @@O/ !
N
L - N .
\\
200 2000 <
N
N |
A
A\
N A
100 |- 1000 NP
C Q’, A
LA
- L. / .
ok 0
0 05 10 15 TORQUE (aN-m) 20
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9 ) ZDfh Others

9-1. AL MD;FE Precautions in use

*

9-2.

APCIHI#  APC Circuit

LU —H = A4 —F (LD) 1%, IR K0 N KRELE L L 0T,
LDIZNERDE=F — T+ M AA—REE AL, SO EEZIT> T IV,

TS =T FNAFT—RONRTYF LSS BT v I BT AHVRIT,

I EET=F—TH N AT —ROBARARFH ) — BIC2 D IO L ThD £,
The output laser power must be controlled with the built—in monitor photodiode, since
laser power changes with temperature. To prevent the characteristics dispersion of the
monitor photodiode, the relation between the potentiometer (VR) attached to the pick—up
and the monitor photodiode is factory adjusted so that the RFoutput will be constant.

fiE  #%  Connections

TR TR ETIRDO 7L T ATV EREE L TREW,
TANEAF =R DN—=RAELI A EDT VH NV I ARIRRHOET &,
TANZ—= PN THIENAY T OTEEL TRV,

28, L—W —H A4 —Rax s X —|ZB T DRI MR ERHET L,
L—HPF—=FDJRRE LRV ET DT, 2R 7Z—ED POLHPRNIINILTFIVY,
Use the specified flexible print board for electrical connections.

The eye pattern may deteriorate if a digital noise source such as a microcomputer
is positioned near the harness from the photodiode. The laser may deteriorate if
the actuator or laser diode connection is poor; securely connect these connectors.

HBYKLV;EESEIE Handling instructions

WS, YO TGS TN B S TRV ET,

B3R, B FE LT T R,

OB NCEL TROEICHERELT RS, X, —bER a—HF—5 2
HEETHHEEBEVELET,

This model is assembled and precisely adjusted in our special plant.

Never attempt to disassemble or readjust it.

Pay attention to the following instructions when handling this model.

Please inform service personnel and users about it.
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— % General
% & Storage

PR K O s FH DB L, Figure 1.00ZH (+) J7 1% b SUEXHh () A% BT
LTFEW, X, @iREE T, A2V WET TORIFITHRET TSN,

Store and transport this model with the (+) Z axis pointing up or (+)-X-axis-pointing
up. (See Figure 1.)

Avoid storing this model in hot, humid or dusty conditions.

By Handling

HFRIAT 2=y FOBDHNE, BHES v — &> T To TRV,

TV N DRIFEEC RS IO RS E RN E & LD RFIC
RHZERHVET DT, BOTHEE TSIV,

Hold the mold chassis when handling the drive unit. Note that the LD and PD may be
damaged if you come in contact with any of the circuit boards.

FEE RSN TWET O T, % PN BB ZAEE N InHh B0
JOIZLTFREW,

This model is a precise unit. Be careful not to subject it to shocks by dropping
or rough handling.

L —Y—H A4 —R Laser diode
L—H =Dz 5 HOF#  Shield your eyes from laser beam

LDDOH 1%, kL o XS F3TDVDITC270 w WTT 8, IS Tl
FILEX10'W/em? IZEELET, EEFOLDEZEMRLIZD, HONFhOL X0
IT—E N U COEREBIETHLERTT D, M TR N T IV,
HLBIETALXT, FIMRE 22— T =TV AT Z L TR,

The output from the LD is 270m ¢ W at DVD side after going through the objective lens.
However, the intensity of the focused beam reaches about 1.8 X 10*W/cm3.

Never look directly into the LD or observe the laser beam through another lens or mirror.
If you need to view the beam, use an infrared viewer or an I'TV camera.

eEDOFM  Toxicity of As

LDDOF 7%, GaAstGaAlAs TEMEL TRHDIVTNDLEHRZZATHNET,
L MO LAY, BT As203. AsCIB 221 LHER L 1ZAZ59WV et TR 147
YIZ0F D ETT N, Fy7 2RO LERSST LV Y~ AN7Y, 2000CLL Bz
INEAL720 . A= T DT I TN T R EW,

TAARE, B —E A=Y DR R AL, EEMANUTELD TAN, HHfRED
FFIETCEEIEMEEZ L TRV,

The LD chips is manufactured from GaAs+GaAlAs, which contains toxic As

(Arsenic). The toxicity of As in this form is far lower than other As compounds

such as As203, AsCI3, and the As content of one chip is very small.

However, avoid putting the chip in an acid or alkali solution, heating it over 200°C,

or putting it your mouth. Defective LDs from the production line and parts removed
in servicing should be disposed of with due care.
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& 28l 2 axis actuator
T UF a2 —4 Actuator

TITF 2 — RIS R AR L CWET O T, R R R SE T EEHE
KN 2B L ET,

N ANRN—DFTZENLERYNADLZLEDOTENIDIZL TR,

The performance of the actuator may be affected if a magnetic material is located nearby,
since the actuator has a strong magnetic field.

Do not allow foreign materials to enter through gap in the cover.

® T—UEW., FHESKICIAEE  Avoid current surges and electrostatic discharges

LDIZKEFEIT & T TEHEFE TH->Th B BN T D58V I~ THIER
fRESHL, BOONIREL £9°,  LDBREEIK I, A v T £ OMIZ LD — &\l
ANILNINTLTRE, X, MEEIZEI E AR L OFEE R DN - THRIFIC
MEESAVCLEWET, LD F-1E, IR I SR |12 L2 i iR U Lk D72 |
va—hSITWET, WIZZEEHT A0 BfHTRE, AMET —Z GHHIgs XY

B LEOT =220 3175 T T3, X MEEBRKRFILT —Avy M HWT

BT DENEELY,  Ta—MIOMRIL, 2172 —IZELIARE, FHATT
fToTRIV, AT L¥HATIL, @R NEMISN b0 B OTIEES %O
MR IRHL2NIOM Q LL_E(DC 500V)DH DT, - HA T SRR E 2 360°CLL FBOW)DH D%
FEAL. THNIITo TN,

The LD may deteriorated if its output is too high and damage may occur if it is exposed

to large currents for even a short time. Protect the LD drive circuit from current surges
caused by switches or other sources. An electrostatic discharge from the human body

may destroy the LD instantaneously if it is handled carelessly. For safe handling of the LD,
ground your body, measuring equipment, jigs, and tools during installation. Use of a
grounding mat on the workbench and floor is recommended. After connector insertion,
unstrap the LD terminal with a soldering iron with its metallic tip grounded or worse
insulation resistance is 10 megohms or more (at 500V DC) five minutes after it is turned on.
The temperature of the soldering iron tip must be 360°C or below (30W) and the
unstrapping should be performed quickly.
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9-3. BEHRBTRE R

AREFRIT, A E L EHIZHEL CTREFSIVTBYET D, Hoil FIzdK
LRI OWTIE, By TOKGR
This model is designed to conform with the safety standards of various countries.
approval depends on the mode of use, however, it is not approved as a unit.

ARIFSN TRV EE A,

MODEL: KHM-310AAA
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Conformity of main parts to safety standards(UL standard)

TR ED %y, HKTO
FH M OB A BREWVELET,
Since

Therefore, apply

for approval after mounting the pick—up in a player and check it for safety after'mounting,/tco.

& FE Optics

Parts Name Material Manufacturer Grade Gﬁg&gc Type No. ID Mark
ATFGAR R — A _n| PPS/ B
e base TORAY INDUSTRIE, INC. 91V-0 L2 | A390M60-B
BUS vt TORAY INDUSTRIE, INC. 94HB | ABS | 100G-23R S
BU chassis GINAR TECHNOLOGY CO LTD |94HB | ABS | M1420GB S
NIPPON MECTRON LTD 0v-0| — | — |.Lom <%>
DVD-OP N
20k gy | YA HSIN INDUSTRIAL LTD 94V-0 | — — GT10
DVD-OP Flexible _ :
Hmwwm@mmlﬂFHKCOLﬂ) 94V-0 QA S; Foa A
SONY CHEMICAL CO LTD 9MV-0 | —— — S-UE AH2
KYOSHA CO LTD 94V-0 | —— — | kpcs 4?9;?,‘,0
DRACO PCB PUBLIC COMPANY | g,y 0| —— _ |swacre-pre-s
LIMITED 94V~-0
TTIAAELI A HSIN INDUSTRIAL LTD 94V-0| — | —— GT10A
Motor Printed
Wiring Board SUNG WEI INDUSTRIES CO.,LTD|94V-0| —— | —— | asuxcweiosvo-B
SUZHOU MATSUSHITA ELECTRIC WORKS
PRINTED WIRING BOARD CO LTD 94V-0 SMEW=NST0A-T
DAEDUCK GDS CO LTD 94V-0 | —— — | MIDHIV-0A
DRACO PCB PUBLIC COMPANY | g,v/ Q) ACPC-DPC-B
LIMITED 94V-0
PDIC Base HoAi YA HSIN INDUSTRIAL LTD 94V-0| — — GT10A
PDIC Base SUNG WEI INDUSTRIES CO.,LTD|{94V-0[ —— [ —— | asuncwEiosvo-B
Printed Wiring Board
SUZHOU MATSUSHITA ELECTRIC WORKS
PRINTED WIRING BOARD CO LTD 94V-0 SMEW=NST0A-T
DAEDUCK GDS CO LTD 94V-0 | —— — | MIDIV-0A
ELEMENT DENSHI CO LTD 94V-0| — — —
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1) i H Scope of Document

& AEEEEIL. DVDHAXFAD =X LKHM-310AHC (25T
HUELET, M, AT ES I TEEEA,
This document describes the specification of optical mechanism KHM~310AHC),
for use in DVD—-Video players. This model is not for professional use.

& AKAEREFEOANRICEBNTUED A, MTHEANIH#HL TEETL2ERHVET,
The provisions of this document may be altered upon agreement between both
parties.

& FEAEFHEIEARIT, AMERREHESEEIHICL DS WD b, R I %
HLOELET,
If any disagreement should arise, these two parties shall meet in good faith to
resolve the problem.

& ARAEREAW R TOFHNICENT, R -PERED M D78 HdhEDO—H%
BRI HGAEDHVET OTHEH TATFIV,
Within the range of these specifications, parts are subject to change without notice
for technical improvement.

€ ROFHABTFIO LT, BT N\AREMMPIAAT By MRE LSO 5818
THTHATL T FEW, BSFOIEITRWVG S B TIEEEEZAIZENHRERA,
Please be sure to observe the following each time you deliver your finished and / or
semi—finished products containing the device(s). Otherwise, SONY may not be able
to assume the responsibility for things to happen.

AARFAED TR LINTEAL TR,

Always use the device(s) within conditions given in the specifications.

TR ANTBIN T AITHRNT FEW,

Never given additional process to the device(s).

By bR TCAREIES ZHEL T, HBEZRE L TODIEEZMERL T IV,
Make sure that a finished product containing SONY device(s) is in compliance
with the rules and regulations for spurious radiation.

T NRARZ By MIELELUREIZ L —F—H 2 RIEL T, By b0
IRAVEDS L HIE A e LTV \6;2:%&6%?8 LTFEW,
Measure leak laser output from a finished product containing the device(s) and
make sure that the finished product is in compliance with applicable requirements.
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MODEL: KHM-310AHC
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2 ) {1 £k General Specifications
2-1. JLFHIEH  Optical Specifications
DVD#
® LR Objective lens
((EDLEEL: S Working distance (WD) 1.626 mm
BA 0 %% Numerical aperture (NA) 0.6
€ HE(RKL—H— Semiconductor laser
L —W—K Laser wavelength (1) 650 ~ 660 nm
® YV —ARTT—EFDOMHEE  Servo error detection methods
T — N ALTZ— Focus error o FESUNZEEE Astigmatic method
’7v¥% 77— Tracking error : DPDyE Differential phase detection method

CDHlS

® XL X Objective lens

VEBEh R R Working distance (WD) 1.47 mm

® FEIRKL—H'— Semiconductor laser

L —Y—iE  Laser wavelength (1) 784 ~ 796 nm

® YV —ARTT—EFDMHEE  Servo error detection methods

T4 — N ALTZ— Focus error o FESUNZEYE Astigmatic method
N7 5 — Tracking error : 3ARRwhMZE  3-spot method

FO-SE-02005



MODEL: KHM-310AHC
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2-2. WA E4k  Mechanical Specifications

€ YMESTEE Dimensions Figure 2. 2D =L See Figure 2.
® Z = Mass 76g (FEUEfH) Standard value

& L XEHE Objective lens movement

AlEhEIPH Range 74— A M Focus Direction :

DVD: = =£0.5 mm

CD : m#&ir£0.5 mmtH Y DODiscHAAFAEFTHEZRZ L,
The disc equal to surfacewave =0.5 mm should be
able to play back.

~Z>3% 7 J5h] Tracking Direction :
= +0.5 mm (FPIZAZEFEAE) £0.5 mm or more
(with respect to neutral lens position)

#){ES M Direction  74—HAF [\ Focus Direction :
OP7L®axyy 2 B NITTRAEIEDHIINES N5 A,
XL L RN ET A AT ST AN B,
A positive voltage applied to pin 2 of OP flexible connector
terminal moves the objective lens toward the disc.

~Zw3% 7 J5h] Tracking Direction :

OPZLFXaxy/4 3 NS TAEEDHINSNT S .
KL RIXT 4 AT DAVE J7 AN #h<

A positive voltage applied to pin 3 of OP flexible connector
terminal moves the objective lens toward the periphery of the disc.

® B T EVENIE Direction of optical pick—up movement

E—Hax g ZOE AT TRAEEPHINSNIZG6 . Ev 7Ty 7
T A AT DWE I A ~Eh<,
A positive voltage applied to pin ) of motor connector moves the optical
pick—up toward the center of the disc.

® ¥#—2T7—7 )VEIfE Direction of turntable movement

FT—Hax I ZQO NI T REEDEHIIMENT- G X —r T — 7 VX
et ac[alis 45,

A positive voltage applied to pin & of motor connector rotates the turntable clockwise.

L JNASTISVA AR ENE < 22.3mm  F—rTF—7 kL E—0b
] Eh Mechanical limit to XL A A —F TR
Range of inside position Distance from turntable rotating

OP movement £k i e A1 AL & 58 mm < center to objective lens center.
Mechanical limit to
outside position
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MODEL: KHM-310AHC
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2-3. EXMIIEHE Electrical Specifications

& {7577 Signal output

T /1t 7] Voltage output

& T4—HADCATZEvE  (£300mV) (DVDIEEHNLELDOA 72y )
Focus DC Offset (Offset from DVD optical center)
HIE A« 77T AT 4 A2 (GLD-DROIZ THUE
E 7T T NENLE NS TRE
Condition : Glass disc (GLD-DR01)
Pick—up inside position.

FO-SE-02005
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3 ) EIS{E Evaluation Conditions

3-1. & %% Position

H /1771025, Figure 1.OZEH (—) HANSTHREL £

The negative Z axis is defined as the direction of gravity as shown in Figure 1.

3-2. 1% 1E Environment

& E & Temperature 22 +2°C
€ & /& Relative Humidity 50 = 5% RH

L HIEICBER A LR EITIE, FRRR M TRl TEuy,

If no errors occur in evaluation, the following range of conditions is acceptable.

IR & Temperature 15 ~30C
B Relative Humidity 45 ~ 75 % RH

3-3. 1 25 Equipment

& JERERES (2on -7 ak) Standard test bench for evaluation (Universal tester)
& EVEFEAMEIEE (o0 =T AR) Standard test circuit (Universal tester)
@ TEHEAPCIRIFEIX] (2= =7 Ak) Standard APC circuit (Universal tester)
® CDHYYH—A—HF— Jitter meter for CD

(KB TR KIM-6235A)  (KJM-6235A, KIKUSUI ELE. CO)
€® DVDHY v H—A—H— Jitter meter for DVD

(H5/KEF TR SPEC40001)  (SPEC40001, KIKUSUI ELE. CO)
® T—ARTFIAY— Servo analyzer
® finRa—=7 Oscilloscope
® TIUHNTIT A—H Digital multi meter
¢ it Others

3-4. T4R%Y Disc

CD : Y=—#FF25 27 (GLD-CR11)
Glass disc manufactured by SONY (GLD-CR11)

DVD : Y=—8l LAY —HTAT 4 A7 (DR-01)
Single layer glass disc manufactured by SONY (DR-01)

3-5. T4 RAYEE Disc Speed
DVD : HEHEREEL (Frvav)ny) 27.0 MHz)
Standard speed (Channel clock 27.0 MHz)
CD : 253\ CREAm
Evaluation at X 2 speed

3-6. & [T Voltage

® Ve =501V
® Ve =%vcc + 0.1V
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4 l ﬁ'l‘%ﬁ{% Characteristics Specifications

4-1. $E Xt B KTEHE Absolute Maximum Rating

& 28hES Actuator

MODEL: KHM-310AHC

PAGE: 8

Mo H S fifie &
[tem Specifications Remarks
T A —FA NI 7 Bl 0 mA
A VR ER Focus 150mA = RMS Tracking current is 0 mA
Coil current ISDE A 74— FAEWIL 0 mA
Tracking Focus current is 0 mA
& L —%—¥ A4 —F Laser diode
B H B T
[tem Specifications Remarks
L A A AT )y
Laser diode reverse voltage
F=F— T AN AF—RYEE
Monitor photo diode inverse voltage 20V
¢ PDIC
Mo H 7S i &
[tem Specifications Remarks
w R B .
Supply voltage
€ ET—% Motor
Mo H 7S i &
[tem Specifications Remarks
i ARV
A Spindle 6V
Allowable -
1B
voltage Sled 2V

FO-SE-02005



4-2. (EFAEEEIE Operating Voltage Range

MODEL: KHM-310AHC

PAGE: 9

¢ PDIC
moH PSR i %
[tem Specifications Remarks
EEREE (Vo)
. 45 ~5.5V
Operating supply voltage (Vcce)
HRENERE (Vo)
Voltage center (Vc) 185 ~2.75V
Modetypge | D Mot O 4.3 ~ Vee
Mode change voltage
DVD Mode ON 0 ~ 0.7V, OPEN
4-3. ZICERE R E4EE Photo Detector Frequency Characteristic
¢ PDIC
moH PSR 4 (i
[tem Specifications Remarks
CD RF H 7] 28 MHz UL | ~3 dB
Output or more
Output or more
E, F H7 0.5 MHz Ll | 3 4B
Output or more
DVD RF H /1 45 MHz VL | 3 dB
Output or more
a~d M7 45 MHz LA 2 4B
Output or more
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MODEL: KHM-310AHC
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4-4. THEEFRFE  Performance Specifications
SfliEE Actuator Ejﬁ;ﬁ%jﬂfﬁ%liﬁiﬁ%g%g%ﬁﬁ@ﬂ%ﬁ?%gﬂ)%m% (AL, * (X FEHMEZ R T)
A IVIAF a—E NI L iECORE
Assurance specifications are vari(ed valulg against measured va)lue at.room.temperature,
except for value with asterisks. (*: Actually measured value
Specifications are defined at neutral position of actuator except dynamic skew.
o EEEMERGERRE
Reliability assurance specifications
IH H '_I%L’{Ell%%*% KB =y =R {}ﬂ %
- 7 IR BN B EhE Bl a i
[tem Standard value , - . Fr<IE A Remarks
at room Operlatmg Opeiqt?g [tems except
temperature temal;[eroa\fure tergéerlagture operating test
ELHEIR AT 50+1Q | —— S (S I AR
DC resistance FPC terminal
AR Jal i s within within within SHzIZ CTHE
| Low sensitivity | "™V | 200BAPY | +206EAPY | £20%ELP | Specified at 5ilz
: e - . . . . . .
o | I " within within within
S | High sensitivity | © — 22 OV | 30 00pipy | “1000mipy | £20%L1p
HHEJE /&%C (fo) N within within within QIEMAXIZCHR
Resonant frequency 53 * 8 Hz +(5) HzLAN ,g HzPAN | £3HzLAPN | Specified at maximum Q-value
X within within within
Q fH QfiE
T Q—Va]ue 13.5 £ 5dB _g dBuW +g dBuW inBD\W Q-value=Gain(fo)-Gain(5Hz)
0 within within within
1kH + 9° o o o
" AR v 1829 +5° LI | +£5° LIN | £5° BIN | comzenrs
Phase 0/ 193 & g0 |vithin within within At the playback of CD
’ — 77 LN | £7° DN | £7° DN
, bk ) * * *
2URIRJEIEL | 20kHz LA E | 14kHz LA 1 | 14kHz BAE | 14kHz Bk
2nd resonant frequency or more or more or more or more
LA 50+1Q | —— | |
DC resistance FPC terminal
ARG Jaf e 0.65-0.25mm/V within within within SHzIC THLE
2| Low sensitivity |0 20" Y] 3080 | 305500 | £30%EAPY | Specified at 5t
S| B R within within within
S | PI2EN /= -+ . . .
— | High sensitivity 6.5+ 2.5G/V t?g % LI tég %L | £20%LLN
-;H\::J:EEJ /&é& (fo) 4 within within within QIEMAXIZTH e
) Resonant frequency ¢ = 8 Hz +8 HZD\W ,g HZD\W =+ 5HZD\W Specified at maximum Q-value
hin within within
N Q fiE 4 wit QfiE
A | Q-value 13.5 £ 5dB _g dBLLN +8 dBLLAN | £3dBLLAN | Q-value=Gain(fo)-Gain(5Hz)
1@ \KH 181 + 9° within within within
v fﬁi*ﬁ Z - i5o JJ\W iSO um iSO uljﬂ CDE%H%‘:
Phase ol la7 & go |vithin within within At the playback of CD
’ ~ £7° LN | £7° BN | £7° U
. I % X %
2IRILIRSAWEL | 20kHz BA L | 18kHz LA 1= | 18kHz LA F | 18kHz LA F
2nd resonant frequency or more or more or more or more
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MODEL: KHM-310AHC

PAGE: 11

FIEMERERUS X, FIRIZB T DEAMENLDOE L E (HL, * I EHEEZRT)

DVD%'_%L'T:LB DVD Optics Specifications are varied value against measured value at room temperature,

except for value with asterisks. (3 : Actual measured value)
DVDIESERREIL, B 7 7 2NN E IS TRIET 5,

DVD optical characteristics should be measured when pick—up is at inner position.

G
Reliability assurance specifications
V== e
HoH FIBE | mame | sesene| s .
[tem Standard value 4 . . br<IEH Remarks
at room Opel“latmg Operating at high [tems except
temperature tenfgefav‘\c/ure teﬁ?éffﬁﬁig ‘ operating test
L. L. L 3 PN
RF(E = HENE +0.15 within within within APCO{E‘JF#@ ZESA
. . 1.11 7522 Vp- N N N Excluding APC t t

RF signal amplitude 0.2 PP 000 DIPY | £20% LIPS | £20% LAPY | gon e b temperature
e 3k 3k %k
e 9.0% AT | +2% LT | 2% LLF | 2% LU F
Jitter or less or less or less or less
B 7 — T (L R \ o
Varied jitter against ¥2.0% LL T E— E— — ?ﬁ@]’ﬂgbﬁ -_O'2mm
lons view or less Lens view distance
7 H=HALT~(E SRR within within within T MATTE 5 .
R 3.45+1.4Vp- . . . Focus error signal amplitude
Sl amoTitude PP 950 LI | £25% LA | £20% SAN P-P7um
F T F—H A within within within within .
Defocus 12% LA | 100 BAP | £ 10% AP | £ 10w ppy | KD

T NALT G HN T/ A
Focus error
signal Balance

within within within within

90 % DL | £20% SIS | 200 LN | 20% iy | KT

*1F ‘ 7 TN = XZ X 100%
Vs ‘ *|V1 Defocus 1
A A \ | ~ .
t ) Vi @ 7715 S RiE
V4 V2 Focus error signal amplitude

* Vit BRDTFWAN ATA
Focus bias at minimum jitter

%3
P

center

T AR
ez 7 )
Disc
rotating
direction

Vo 1 V9l B DT H=0AN AT A
Focus bias at minimum jitter

L I
i D N periphery

E U N

G

by ) 15~(E S HRIE(E-F)

Tracking error signal amplitude

AVAV AVAV
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CDJt5#450 CD Optics

(% : Actual measured value)

CDYCFHRHEIL, B 7Ty 7 2N ENLE IS TRIE T 5,

CD optical characteristics should be measured when pick=up-is-at-inner-position:

MODEL: KHM-310AHC

PAGE: 12

EREMERGER L, FIRICHITDERENDOZ M (L, * 1 TEREEZ R T)
Specifications are varied value against measured value at room temperature,
except for value with asterisks.

{5 REE PRAIEAR B

Reliability assurance specifications

I Uig=| . e ey e 5
2 H FIAE | mgme | wnewbie| B i %
[tem Standard value , FR<IE A Remarks
at room Operating  |Operating at high Items except
temperature at low temperature and operating test
temperature | high humidity b g
e by e ithi ithi ithi APCOJRFFIFE £
RF{E. %ﬂgﬂ]f:ﬁ +0.15 within within within .
. . 0.73_570VDDP | 4000 Loy I Lony D Excluding APC temperature
RF signal amplitude 0.10 +20% LAY | =20% LA | =20% LAY characteristics
?“/5"— 12ns LA T 4ns UL | 4ns LLH 4ns LLF
Jitter or less or less or less or less
T F=HALT~Z BRI within within within 7 hAxT—-{8 &
Focus error 2.5+0.5 Vp—p N N N Focus error signal amplitude
signal amplitude +25% LAY | £25% LLN | 20% LAY P-P7um
= . . . R F ignal fak
JAALT AR 5754 45% LAF | 45%LLF | 45% AT | 45% LA F |0 Teroto pesd o
signal fake or less or less or less or less | Focus gg?)rtfj%“;{eak
5‘:‘7 F—HA within within within within P11 %1
Defocus +20% LAN | 210% BAPN | £10% LAY | =10% LA .
TS SO L RINF A AT TSN D T 4 — N AT T —(F BN~ A F AL T FRITET 5,
Polarity The focus error signal changes from minus to plus as the objective lens approaches the disc.

N vk 1715 BRI
Tracking error
signal amplitude

1.09£0.37Vp—p

within

+30% LAY

within

+30% LAY

within

+30% LN

E-F/ N5 A within within within within .

E-F balance o0% DL | £ 10% BLAY | = 10% BL | £ 10% Ly | %2
%k

E-F/LFHZ within within within within

E-F phase difference| +55° DIPN | =80° LAN| £80° LLAN| +=80° LIKN

i

Polarity K3

~ATALHET D,

FHID AR NI R 7 LIk RIS TS T TR, SR ok

When the spot goes off the track, its direction toward the center of the disc is defined as plus
and the periphery of the disc is defined as minus.

X2 E-FANT U ADAFHEMERFERAE T (BB S CORIEM®) - MIHME®% 122 {bEmEL T,
Specification of E-F balance at Low & High temperature is
[Measured value at Low & High temperature (%) — Value at Room temperature (%)]
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MODEL: KHM-310AHC

Current consumption

PAGE: 13
EVREREES Sled mechanism
(PR
Reliability assurance specifications
=] IR o
HoOH RIS | mmme | smemme | ok fRT1VE
Item Standard value 0 : ] . FR<IEH Remarks
at room perlatlng Operating at high| [;ams excdpt
temperature at low temperature and operating test
temperature high humidity b g
. * . * . * . 1. E—&bs11.AVHEIIN
W B 55mALLE |75 mA LLF |75 mA LA |75 mA LA T | o, A A P 23 TR AR
0 or less or less or less orless | 1. Applied voltage 1.4V
2

( fE1E 10 mA )
ripple

( #E1E 10 mA )
ripple

(#EME 10 mA )
ripple

(#EME 10 mA )
ripple

. All moving range

assurance
%k *k b
FAVEBEE | 1L2VET  [L2VETF | L2V ET |12V LT |TBhtRRkicciaE
Minimum starting voltage or less or less or less or less |All moving range assurance
* %k k
VAN RBEIE] | 25 s AT | 3.5sBAF [ 3.0s BAF [ 3.5s LAT | LE—H - LAVAN
Full stroke time or less or less or less or less | 1- Applied voltage 1.4V

Ny PAAL YT A IO

Make position of limit switch

BT T BEBAN RN ENLE T DRNCAI LTS TE,

Make should be completed before pick—up operation reaches mechanically innermost position.

AR VER Spindle

 (GEVERAERE
Reliability assurance specifications
I] g , ey o i
7 H WIREE | meme | mEseme| BEme i =
[tem Standard value i . . I<IE B Remarks
at room Op(t—:'rlatmg Operating at high [tems except
temperature at low temperature .and operating test
temperature high humidity
) 1. E—Z¥i-2VHEIN
Ly [SEgymay N N N N
gz‘mgjj E 450 mA PLF 450 mA LUR | 450 mA LR | 450 mA LLF o T R A
Initial current or less or less or less or less 0.4 mN-mOBFO i
1. Applied voltage 2V
ERE BT 105mA BLF | 105 mA BLF | 105 mA LI F | 105 mA L | 2 When the value of
disc insulation load
Rated current or less or less or less or less

is 0.4 mN-+m
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R—> T —7 )L Turn table

MODEL: KHM-310AHC
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Height of turntable

IH H B (i
[tem Standard Value Remarks
H—T =7 VRN %4 0.05 mm LLF P-PCHRUE
Surface wave of turntable ) or less Define peak to peak value
BT =7 Ut KM faf B 98 N UL I
Maximum load of turntable or more
T T T3 i A YERLY

51 ST /l/[ﬁlé 11.1 £ 0.2 mm From the basis of reverspe side of

the chassis reference plane

Disc slipping torque

s + 0.05 mm LLF W EAE — |Disc /N -15.075|/2
.. Measured
Eccentricity or less Value

TAATIEANT] 16.7N LLF YEDS-18f
Disc Push in force or less Use YEDS—-18

TAAT Y ET] 3.9 ~ 6.9 N YEDS-184 i
Disc Pull out force ’ ’ Use YEDS-18
TAARTFT RO 7.84%X 103 Nem DL I YEDS-1877 > 7 I

or more

Clamp YEDS-18

x4 HHREICTUE

(2% B & 42.4 g) Use exclusive jig (Reference : Mass 42.4 g)

4-5. % ®p Life time
HwoH S
[tem Specifications
25°C, 1000}@11/!5 T AEFE01%LLT,
L— == AL, FREEMREEE IC LD A RS,

Laser diode

Defective ratio must be 0.1% or less after 1,000 hours operation
at 25°C. (excluding damage of electrostatic discharge)

AR —
Spindle motor

AR 1,000h #%35E
FIHIE+30% LA T,

(Operating in standard speed)

% ALK LA — DI E ERIX

sk (BRYE AR IR

The current consumption of spindle motor must be initial value
plus 30% or less after 1,000 hours of play back.

KYE—H—

Sled motor

50,0004 7 )L Eh{ET% .
FIHE +30% LT,

30% or less after 50,000 cycles.
(lcycle :

EVE—X—DIHE BRI
(1*%/(7/1/ : WWJ—JHW%HHWWH)
The current consumption of sled motor must be initial value plus

innermost track — outermost track — innermost track)

Uy hAA T

Limit switch

50,000 A7 VEER . BEAREKHTIZ, 100m QLA T,

(I A2V e NJE— B A E — e N JED

The contact resistance must be 100mQ or less after 50,000 cycles.
innermost track — outermost track — innermost track)

(lcycle :

BT T ATAREE

Pick—up slide operation

50,000 A7V ENERR . FEH BoEiEEZ L,

(OPER AV RAA v TF D FE Mz Ete)

The pick—up should operate perfectly after 50,000 cycles.
(Including the service life of OP innermost track limit switch)
innermost track — outermost track — innermost track)

(lcycle :
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5) 1EHEMELRGEATE Reliability Standard

MODEL: KHM-310AHC
PAGE: 15

*IHEZE®RTD

% Signifies measurement

AER4 TEST KBRS CONDITION Bk, SZ—> TEST PATTERN
R 55C e T oo
High temperature 4 WER : PRAF Frfﬁ / H——
Operation 4 hours : Keep teCI)I?II;neI‘ature
N o, A yE
(IR B R -5C wim 4h
- R —q]
LLow temperature 4 WFRH] - PRAT te(;r(l)glerature \
operation 4 hours : Keep -5C T OJ*
=T ENE +30°C, 90~95% +30°C  + 90-95%-O-He——
High humidity 4 WFf : ORAF fiﬁa& ) / |L{
operation 4 hours : Keep te?r(l)glerature
. +60°C 24 WM : PRAF 160°C 4+
R PRAT 24 hours : Keep . 24h
High temperature |, |l Ll BIE (o asim)| 00 EE—
keep Measure after leaving for 16 hours. | temperature }>—{
( Room temperature / humidity ) = 16h
-30°C 24 B¢ : R1F IR

IR ARAT
Low temperature
keep

24 hours : Keep
— 16IFER LA BB 2 I E (i)

Measure after leaving for 16 hours.
( Room temperature / humidity )

Room

tem%erature % 161’1
-30C —

24h

+60°C, 90% 48 BRI : A7

%(E%/@T%ﬁ 48 hours : Keep t60C -
. =N
High temperature | 16mRALI B s liE (g s IR
humidity keep Measure after leaving for 16 hours. te(;glerature
( Room temperature / humidity )
“30°C ~ +70°C £iE T30 r| T70C
Storage 30 minutes FI%L»]EI
at each temperature fim.
M=
BETATV | Gpn=an) x spow=12n | oom
Thermal cycle
> BRI LA SRR | agic -

Measure after leaving for 6 hours.
(Room temperature / humidity )

Icycle = 4h

23.5 m/s* {2.4G} T~30Hz 547 HEAR5| (1EHE), 2057, 1551,

AR E) 3571 (Figure 1.0X, Y, ZJ516) ~FI, $+604)

Vibration 23.5 m/s? {2.4G} 7~30Hz sweep, One cycle per five minutes to X, Y, Z
direction (refer to Figure 1.), storage 20 minutes each

HE AT ER 980 m/s? {100G} (& BIFfH 6.5ms), 65710 (Figure 1.0 £X, £Y, =75 1) £2[A]

Impact 980 m/s? {100G} 6.5ms, =X, *£Y, =7 directions (refer to Figure 1.), twice each

E o WO WO RIISE RN L LT 5,

Note: No dew is allowed on each evaluation.
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6 ) & 7 Markings

6-1. 8% #R Label

MODEL: KHM-310AHC
PAGE: 16

BL. HERDI10, 11, 121FX, Y, ZTERELTHHDOET S,

KHM-310
AHC X, Y and Z signify October, November and De¢cember-respectively-:
0000000 IOPEDHIE 51k EFigure 6. 228
OQOOOO Refer to Figure 6. for measurement method of IOP value.
OB H H WEEBESORRE WEEE No. &N S/ No.
Upper row Day  Month Last digit Quality Code of Line No.
of year control No. manufacturing
Lot No. OO O O O O O
™ B DVD IOPfE CD IOPfiE
Lower row  DVD IOP value (mA) CD IOP value (mA)

OO0 000

6-2. RR{LE Position of marking
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MODEL: KHM-310AHC
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7 ) M EAE Package Specifications

1. REEFEZEFL—LICUNENT S, (25pcs X 2 = 50 pcs)
Put this model in each space of TRAY L(SCM) (25pcsXx 2=58-pcs)

RERETAG
Wrap mechanical deck
into a protective bag.

fRER (HERL )
Antistatic protective bag
0R

REY—~ (HEHLL)

Antistatic protective sheet

TRAY L(SCM)
bL—L

2 . 71— N>R Sealing moster carton

TRAY U(SCH)
FL—U

S . 7T—7H8 Taping

MASTER CARTON
<A —H =

Label (Care Mark 3),Shpping
HEr 7~ (7~ —73)
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MODEL: KHM-310AHC

PAGE: 18
8) f+ Attachment
Figure 1. £EPMD A FR Description of components
WFE I T T
Optical Pick—up
XY—
Chassis
FIT ()71 B V() T 1]

Radial (+) direction Tangential (+) direction

Y#h(+) 77 1)

Y axis (+) direction

ZEh(+) 7 18]

Z axis (+) direction

Xefi(+) 77 [71)

X axis (+) direction
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Figure 3. Y& Optical Path

MODEL: KHM-310AHC
PAGE: 20

| st X
Objective lens

R™aT 77 497 aYA—H—

I - Holographic collimator

B — AR Y —
Beam splitter

PDIC

T
S |

7"1r
1

H

—

IS5
N4

Mirror
Tv—T4T

Grating

2P RAERL — Y —

Two wavelength laser diode
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Figure 4. O~ 3—#5#%BE Pin Connection Diagram

*OP7LFaxsyZ—e 4
Terminal of FPC connector for OP

Pin No. Name
1 ECS;;
2 ECS+
3 TRK+
4 TRK-
5 C/c
6 D/d
7 MSW
8 RF
9 A/a
10 B/b
+ 24 pin connector No. : Equivalent of IRISO ELECTRONICS CO 11 F
“IMSA-9639S-24A-TC”
. 3 3 12 GND
aRTEERITIN. TR
Tangent point of connector...at the bottom 13 Ve
14 Vee
+ 6 pin connector No. : Equivalent of JST “S6B-PH” 15 E
MOLEX “89401-0610"
16 N/C
17 CD VR
18 DVD VR
19 CD LD
20 PD
21 N/C
- —X— LM+ Motor PWB Connector 22 N/C
Pin & 23 DVD LD
No. Name 24 LD GND
| | RroRE=A— ()
Sled motor
Sled motor
NS -
g [JIYPAYT o o
Limit switch
4 |V PAAT
Limit switch
5 | AEVRAE—S— (4)
Spindle motor
6 | AEVIAE=F— ()
Spindle motor
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Figure 5. [B#&[X] Circuit Diagram

:) PR
01—0/\0‘@‘ o)
¥ |16
e Z
o n = G Gd\{(
SN O NN 4
ol & < =& o O @__
= o1-aoik
e WOLVVS IHEST90TS
100a
1
- ¢ I ®
ng
— 7002
¢ 1 9
E— n
£002
| g .
=« 8=
%1 &)< &)-
¢ 1 ®
ng
5002
14|+ 1
SO #| &
fAelcl | F 200AH
E ooz2
cI\‘|~"l'\lt"'lv dv——.
100AH
ooze
l'll' '
MR ERERNEREEEEEEEREEREEEE
lal 2l £l LI EISIL™E] 8 8Y 282 8l8223]a
luo|lO|lOTd]lV| O <| @ 1 > [ =1 |1
L|w|k-|F (=) [m] ac| 1} O [m ] =]
(&) 4 > I O > Z
N (D] > ol o
[a=]
>
[m]
p
[w)
4
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#APC[A IR

Standard APC Circuit

i
23

Figure 6. %

2 UA Z dA dA ®
! ad | ad dd ®
8 | (wuogp)al | 9 | (wupge)al al ©
g aNod dT g aNod dT anNo aT ®

‘ON L 'ON Wz

ao and

se/

s2/01

HALb
~

reiiasce

's]
-

A€
sz/ 0t

HCMOQ Jjuswadnseaw 4]
A O]

AG+

AS+
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Figure 7. DVD RF 454 Y ER&4H1E
Frequency Characteristics for DVD RF Equalizer

Gain [dB]
(e

0 2 4 6 8 10 12
Frequency [MHz]
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PAGE:. 25
. == &0 S S N hvd
Figure 8. &85 DIRZEFT{H /7% (DVDRFER)
Standard Method of Test for Each Signal (DVDRF Part)
P2
RF LEVEL
el 4w RF LEVEL
R14
51
ct
Tp
i
R 3.3k RS 220
+EVA | o
- €2 0.1u wsvad Sy oVA et
B2 Ic1 i o1
} 3.3k 8047 Ic2 c6 clo 4 JITTER
RF(19pin) 3 % R4 2 AD8047 RFP SIGO ) 3
Rt n . 8 ”.u_ 5:35720 O >6ﬁ R15 51 AN
1K M220 8047
C.:%u R6 8“% ZRZ70 c7 i C%(;Z R16
> 100 (B | |0.1u RFN .,_"ﬁjﬁ 51
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Figure 9. Z1E B DEZEST{M 5 ;% (DVDFEER)

MODEL: KHM-310AHC

PAGE: 26

Standard Method of Test for Each Signal (DVDFE Part)

™1
A
a(15pin) )
P2
b(18pin)
3
c(17pin)
TP4

d(16pin)

w
g2

=3

(]
=~

w
=

DsP

FE

e

fﬁﬁit Operation expression
FE = 5.1x((a+c)-(b+d))
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PAGE: 27
Figure 10. {55 D1Z XL 5% (DVDTESR)
Standard Method of Test for Each Signal (DVDTE Part)
-DVDEB(DPDIER)
RS\ AIOK
K B T
B e B | o] '—1 ?
a(15pin) M 1t ’3%5720 NN 8 : | l ))DPD
AL c5
P2 0.1u
B

k
c2
2200p B2 A4 -5VA
b(18pin) 2 I—
R2
3k
TP3
o]
c3
2200p 2

‘.___.

c(17pin)
R3
3k
TP4
D
C4
112200p D2
I

d(16pin) M— i

R4
3k

;Egit Operation expression

TE=¢ab-¢cd

FO-SE-02005



MODEL: KHM-310AHC

Figure 11. B{55 DIRZEFTM 75 % (CDRFER)
Standard Method of Test for Each Signal (CDRF Part)

PAGE: 28

TP2

5;1
i
1L
_BS_/\/\/&L_ BE AAA220
+RVA ()CZ1 +5VA
S g ca +5VAD c8
RF | D |.0J.LD 0.1
R2 ,\ - ” b
33k 1 e
RF(19pin) > AAA ey RobA 2 AB3047 \
R1 . ) b —afl
- - 9 8
1K M220 ,
< L1~ AD8047
c3 1IC3
i I TN L2
0.1
-5VA
-BVA
SVA V
R10, .\ 220
R9
220

R13W‘§1 ? )h RF

R14
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Figure 12. {58 D12 4T 5% (CDFEER)
Standard Method of Test for Each Signal (CDFE Part)
TP1
A
FE
A(15pin) 2 bsp Pee
R1
3k
P2
B
B(18pin) ) Eﬁiﬁ Operation expression
R2
TP3 3K FE - 5. 1X((A+C)'(B+D))
c
C(17pin)
R3
3K
P4
D
D(16pin) D,
R4
3k
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Figure 13. {58 D1ZZEEL(M 5% (CDTESR)
Standard Method of Test for Each Signal (CDTE Part)

-CDEB
TP1
E
TE
E(10pin) X DSk e
R1
10k
TP3
F
F(14pin) >
R3

10k

;Eﬁit Operation expression

TE =8.3x(E- F)
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Figure 14. REVRJLE—2RREME (RITFRE—42)
Major characteristic of Spindle motor (Made by Mabuchi)

O FEVERT ALRIE K VBRI RE (5 1E)

Standard operating conditions and electrical characteristics ( for referencey)

1 (e i EREELE (DC) Rated voltage (DC) 30V

Standard I 4alH (E— 55 71 DC) 7~ 6.0V

operating Used voltage range ( between motor terminals:DC )

diti — —

conditions FERAT Rated load 0.392 mN+m
ERAMEERE | ERELE., ERAR 4 I
Speed At rated voltage and load 2900 % 400 min

m ke | ERANTER TERG B, TER A 105 mA LT

Electrical Current At rated voltage and load or less

characteristics | #REIMLY EEE TAMB)D2 S DOEZIMEL T 1.77 mN+m UL F
Initial torque WREINL B RDD, X or more
LEE SR TEAEEIEIZT 450 mA LA
Initial current At rated voltage or less

$ Rotating speed at (A)(B) shall be measured in the area where rotating speed torque curve is decreasing.
The torque value where the line AB intersects the 0 point of the rotating speed is the starting torque.

=
ti AN

(r/min)

T

— » Torque A B Starting torque

L segyhy N

@t —XF"E[X] Motor characteristics diagram)

[r/min]
{rpm]

VOLTAGE iOV S

EFFICIENCY | %}

OUT PUT [W]
CURRENT [A]

Constant

SPEED

]
G
(=
[
ot
2
v
~1
G
=3
o

50 0.2] 0.5] 5000

25| 0.1]025] 2500

=)
=)
=
2|

1 L t

1 2 [ [mN-m)
{10.2} {20393 TORQUE {[g-cm]}
T "1 [mNm] = 10.197 [g-em] T [g-cm)= 0,098 [mNm]
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Figure 15. ;XY E—2— K REFMHE (X TFEE—A)
Major characteristics of Sled motor (Made by MABUCHI)
O EVERE LR EE K OVE SR (Z51H)

Standard operating conditions and electrical characteristics ( for reference)

F Y T BE EMETE (DC) Rated voltage (DC) 20 V.

Standard T RaDH (25 711:DC) ——

operating Used voltage range ( between motor terminals:DC ) )

diti

conditions ERATE Rated load 0.392 mN+m
EREART R | EHSEE . TS AL 4 .
Speed At rated voltage and load 1950 =+ 300 min™!

e ‘ TE R BT B T TERE I, E R AL 120 mA LL T

S?‘;/iﬁ/jf% I Current At rated voltage and load or less

ectrica

characteristics | HAEINLY EREE TA)B)D2 M OEZFMFL T 0.8mN+m 2L F
Initial torque WRENNLV B RD D, X or more
hEENFE R EMFEIEICT 250 mA LA T
Initial current At rated voltage or less

¢ Rotating speed at (A)(B) shall be measured in the area where rotating speed torque curve is decreasing.
The torque value where the line AB intersects the 0 point of the rotating speed is the starting torque.

]
LR AN

P
(r/min)

?

Starting torque

hpEh v

™ Torque A B

%%

(mN+m)

@t —XF"E[X] Motor characteristics diagram)

[
2 i Ex
=&
§ E ¥ iE vorrage 200
g5 B
2 B =
ot IR T DL
S0 od) 62l Ews o
251008 eal
[ ) 1 i
PN | e e
IR L - 5 Sy A IR 23 1 ToroUn{{peml}
O T Tbing = 092 T Electwd= 0098 R 7 G i
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Figure 16. AEVFIILE—2KREE (MTHRE—4)
Major characteristic of Spindle motor (Made by Matsushita)

& RUEREATIREE K OVEKIIRE (B35 1H)

Standard operating conditions and electrical characteristics ( for reference )

PAGE: 33

‘ EHETE (DC) Rated voltage (DC) 280 V

P 4R _ _

Standard {%%%E%B (:E“‘&ﬂ#ﬁ%ﬁﬁﬁiDc) 07 ~6.0V

operating Used voltage range ( between motor terminals:DC )

conditions ERATE Rated load 0.392 mN+m
ERSAMEIRRE | ERSEE . ER AN .
Speed At rated voltage and load 2380 =+ 357 min™!

o TEHE AT EE T TERE I, ERS A 130 mA LA T

ARSI Current At rated voltage and load or less

Electrical

characteristics | #REIRLY TEFEFEE TAB)D2 M DEASMEL T 1. 323 mN+m JJ\J:
Initial torque WRENNV I 2 RDD, 3% or more
UL D) EEERT EMFEIEICT 450 mA LL T
Initial current At rated voltage or less

¢ Rotating speed at (A)(B) shall be measured in the area where rotating speed torque curve is decreasing.
The torque value where the line AB intersects the 0 point of the rotating speed is the starting torque.

=]

i

o
(r/min) EY

— = Torque A B Starting torque

FL semhy (N

@t —XF"E[X] Motor characteristics diagram)

ImA) N(min™) PW)  EFff(%)
500_ 5000 AT 20°C REFERENCE ONLY 0.2 _100
450 4500 . i 5 | 0.18 90
400 4000 : | i ! 0.16 |80
350| 3500 014 |70
300 3000\, /] 012 |60

250 2500 \\ / /_\\ / 01 |50
200/ 2000 // 7\\ / >< 0.08 |40
150 1500 \ ] 006 |30
100 1000 / / \

004 |20

N
50| 500 // \\\ \ 002 |10
0 0 \\ o o
0 02 04 06 08 1 12 14 16 18 2
TORQUE(mN-m)
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Figure 17. FYE—2HKEXHFE (ZHREEETE—2)
Major characteristics of Sled motor (Made by Sankyoseiki)

& RHEEATIREE X OVEKIIRE (B35 1H)

Standard operating conditions and electrical characteristics ( for reference )

EREHE (DC) Rated voltage (DC) 20 V
FEVERL R R
Standard {%ﬁﬁ %E%ﬁ (:E“‘&ﬁﬁuﬁ%ﬁﬁﬁ : DC) ~6.0 V
operating Used voltage range ( between motor terminals:DC ) '
conditions ERSEfT  Rated load 0.3 mN+m
ERSAMEIRRE | ERELE. ERAN + -
Speed At rated voltage and load 2650 £ 225 min
o TE RS AT BRI TERE I, ERS A 150 mA LA T
’j'ﬂf‘:’/ié/jf%l\i Current At rated voltage and load or less
Electrica
h g hRE N LY TEREFBIE TA)B)D2 Dl ASMEL T 0.95 mN+m 2L E
characteristics Initial torque WEENNL B RD D, XK or more
G EER EREIEIZT 224 mA LL T
Initial current At rated voltage or less

% Rotating speed at (A)(B) shall be measured in the area where rotating speed torque curve is decreasing.
The torque value where the line AB intersects the 0 point of the rotating speed is the starting torque.

=]
iz
(r/min) N

— g Torque A B Starting torque

2 pemy  Nm

@t —XF"E[X] Motor characteristics diagram)

Operating voltage at 20 V

600 ~ 6000
= as
Z - -
EErpEL
(4]
500 |- 5000
400 |- 4000
\\
— L. \ —
\\
300 |- 3000 N P
N @@O/ !
N
L - N .
\\
200 2000 <
N
N |
A
A\
N A
100 |- 1000 NP
C Q’, A
LA
- L. / .
ok 0
0 05 10 15 TORQUE (aN-m) 20
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9 ) ZDh Others

9-1. AL MD;FE Precautions in use

*

9-2.

APCIHI#  APC Circuit

U —H = A4 —F (LD) 1%, IR K0 N KRESE L L F3 DTy
LDIZHERDE=F — T+ M AA—RZE AL, S IIOHEEZIT> T IV,

TS =T FNAFT—RONRTYF LSS BT v I BT AHVRIT,

I EET=F—TH N AT —ROBARARFH ) — BIC2 D IO L ThD £,
The output laser power must be controlled with the built—in monitor photodiode, since
laser power changes with temperature. To prevent the characteristics dispersion of the
monitor photodiode, the relation between the potentiometer (VR) attached to the pick—up
and the monitor photodiode is factory adjusted so that the RFoutput will be constant.

fiE  #%  Connections

TR TR ETIRDO 7L T ATV EREE L TREW,
TANEAF =R DN—=RAELI A EDT VH NV I ARIRRHOET &,
TANZ—= PN THIENAY T OTEEL TRV,

28, L—W —H A4 —Rax s X —|ZB T DRI MR ERHET L,
L—HPF—=FDJRRE LRV ET DT, 2R 7Z—ED POLHPRNIINILTFIVY,
Use the specified flexible print board for electrical connections.

The eye pattern may deteriorate if a digital noise source such as a microcomputer
is positioned near the harness from the photodiode. The laser may deteriorate if
the actuator or laser diode connection is poor; securely connect these connectors.

HBYKLV;EESEIE Handling instructions

WHERE L, YO TGS TN RS TRBY ET,

BH N L AT OIRNT FENY,

OB NCEL TROEICHEREL T RS, X, —bE R a—HF—5 2
HEETHHEEBEVELET,

This model is assembled and precisely adjusted in our special plant.

Never attempt to disassemble or readjust it.

Pay attention to the following instructions when handling this model.

Please inform service personnel and users about it.
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— % General
% & Storage

PR K Qs FH DR BN L, Figure 1.00ZH (+) J7 1% b SUIXHh (+)hH 2 E 2
LTFEN, X, @iREE T, A2UOZOFT CORLFITERET T RI),

Store and transport this model with the (+) Z axis pointing up or (+)-X-axis-pointing
up. (See Figure 1.)

Avoid storing this model in hot, humid or dusty conditions.

By Handling

HFRIAT 2=y FOBDNE, BHES v — & Fi> T To TRV,

TV N DRIFEEC RS IO RS E RN E & LD RFIC
RHZERHVET DT, BOTHEE TSIV,

Hold the mold chassis when handling the drive unit. Note that the LD and PD may be
damaged if you come in contact with any of the circuit boards.

FEE RSN TWET O T, % PN BB AEE N INHh B0
JOIZLTFREW,

This model is a precise unit. Be careful not to subject it to shocks by dropping
or rough handling.

L —Y—H A4 —R Laser diode
L—H =Dz 5 HOF#  Shield your eyes from laser beam

LDDOH 1%, kL o XS F3TDVDITC270 w WTT 8, S Tl
FILEX10'W/em? IZEELET, EEFOLDEZEMRLIZD, HONFhOL X0

T —ENUOEREBIETHEERTT 00, MaHII TN T TN,
HLBIETALXT, FIMRE 22— T =TV AT Z L TR,

The output from the LD is 270m ¢ W at DVD side after going through the objective lens.
However, the intensity of the focused beam reaches about 1.8 X 10*W/cm3.

Never look directly into the LD or observe the laser beam through another lens or mirror.
If you need to view the beam, use an infrared viewer or an I'TV camera.

eEDOFM  Toxicity of As

LDDOF 7%, GaAstGaAlAs TEMEL TRHDILTNDLEHRZZATHNET,
L MO LAY, BT As203. AsCIB 21 LHER L 1ZAZF9WV e TR 147
YIZ0F D ETT N, Fy7 2RO LERSST LV Y~ ANTY, 2000CLL Bz
MEALT7=D ., DI ANTZ0 T B2 1T THRNT T E,

TAARE, B —E A=Y DR R AL, EEMAUTELD TAN, HHfRED
FFIETCEEEEMEEZ L TRV,

The LD chips is manufactured from GaAs+GaAlAs, which contains toxic As

(Arsenic). The toxicity of As in this form is far lower than other As compounds

such as As203, AsCI3, and the As content of one chip is very small.

However, avoid putting the chip in an acid or alkali solution, heating it over 200°C,

or putting it your mouth. Defective LDs from the production line and parts removed
in servicing should be disposed of with due care.
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& 28l 2 axis actuator
T UF a2 —4 Actuator

TIF 2 —H IR SRR A L CWET O T, RN T SOX X ET &
FrrENZAELET,

N ANRN—DFTZENLERYNADLZLEDOTENIDIZL TR,

The performance of the actuator may be affected if a magnetic material is located nearby,
since the actuator has a strong magnetic field.

Do not allow foreign materials to enter through gap in the cover.

® T—UEW., FHESKIZIAEE  Avoid current surges and electrostatic discharges

LDIZKEFEIT & T TEEFE TH->Th B BN T D58V I THIER
RS, BOVNIREL £9°,  LDBREEIK I, A v T £ OMIZL D — &\l
RN ENTL TR, X, MEEICEI E AR DO FEE R DN - THRIFIC
RSN TLENET, LDONEF-IE, H R g | 2 LD #R AR U R 1 D728 |
va—hSNTWET, WIZZEEHT A0 BfHTRE, AMET—Z Gz XY

B LEOT =220 F1T7oTTFa, X MEEBRKRFEILT —Avy M HWT

BT DZENEELY,  a—MIOMRIL, 2172 —IZELIARE, FHATT

{To TRV, HEHTL¥HEITII, @R PERSNICHO, BV TIEES /7% D
MafxHRHL2N1OM Q LI E(DC 500V)DH DT, HHA T SRR E23360°CLL FBOW)DH D2
FEAL., THNIITo TN,

The LD may deteriorated if its output is too high and damage may occur if it is exposed

to large currents for even a short time. Protect the LD drive circuit from current surges
caused by switches or other sources. An electrostatic discharge from the human body

may destroy the LD instantaneously if it is handled carelessly. LD terminals are factory
strapped before shipment to protect LD from electrostatic discharges during
transportation. For safe handling of the LD, ground your body, measuring equipment, jigs,
and tools during installation. Use of a grounding mat on the workbench and floor is
recommended. After connector insertion, unstrap the LD terminal with a soldering iron with
its metallic tip grounded or worse insulation resistance is 10 megohms or more (at 500V DC)
five minutes after it is turned on. The temperature of the soldering iron tip must be 360°C
or below (30W) and the unstrapping should be performed quickly.
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Conformity of main parts to safety standards(UL standard)

ARERRIS, 2 [E L SRS I TRGIFSIL TRV ET 08, N GICIDAGRP IR ED 2, R TO

ARBIFSN TR EE A,

LRI OWTIE, By TOKGR
This model is designed to conform with the safety standards of various countries.
approval depends on the mode of use, however, it is not approved as a unit.

B M OB A BREWVELE T,
Since
Therefore, apply

for approval after mounting the optical mechanism in a player and check it for safety/after mounting,

too.
& FE Optics
Parts Name Material Manufacturer Grade Gﬁg&gc Type No. ID Mark
ATGARNR— A _o| PPS/ _ -
Slide base TORAY INDUSTRIE, INC. 94V-0 PPE A390M60-B
. . TORAY INDUSTRIE, INC. 94HB | ABS 100G-23R _—
BU v —v
BU chassis GINAR TECHNOLOGY CO LTD | 94HB | ABS | M1420GB —
ol — | 2
NIPPON MECTRON LTD 94V-0 vk OR &>
DVD-0OP
TVFYT WMEUA Y YA HSIN INDUSTRIAL LTD UV —— — GT10A
DVD-OP Flexible _ - - N
Printed Wiring Board SI FLEX CO LTD 94V-0 A\ Si Fha A
SONY CHEMICAL CO LTD 9UV-0| —— — S-UEAH2
=l _OFr AR
DRACO PCB PUBLIC COMPANY 94V-0 QN ACPC-DPC-B
LIMITED 94V-0
TTANAELIL VA HSIN INDUSTRIAL LTD 94v-0| — | —— GTI0A
Motor Printed
Wiring Board SUNG WEI INDUSTRIES CO.,LTD|94V-0| —— | —— | AsuncwEiosvo-B
SUZHOU MATSUSHITA ELECTRIC WORKS
PRINTED WIRING BOARD CO LTD 94vV-0 SMEW=N870AT
DAEDUCK GDS CO LTD 994V —— —_— RMIPpHIV-0A
PN _ AR
KYOSHA CO LTD 94V-0 KPC SAROIV-0
DRACO PCB PUBLIC COMPANY 94V-0 - QN ACPC-DPC-B
LIMITED 94V-0
PDIC Base £k YA HSIN INDUSTRIAL LTD IUV-0| — —_— GT10A
PDIC Base SUNG WEI INDUSTRIES CO.,LTD|{94V-0| —— | —— | ASUNGWEI08V0-B
Printed Wiring Board
SUZHOU MATSUSHITA ELECTRIC WORKS
PRINTED WIRING BOARD CO LTD 94V-0 SMEW=N870AT
DAEDUCK GDS CO LTD 9V —— —_— RAIPpHIV-0A
ELEMENT DENSHI CO L'TD IUV-0| —— —_— —_—
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9-4. FE{KL —H —Semiconductor Laser

MODEL: KHM-310AHC

PAGE: 39

Parts Name

Material Manufacturer

Product Name

L — P —

Semiconductor Laser

v =—pA a4t
SONY CORPORATION

SLD-6163RL
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