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1 Introduction

XY ND—UBRBEOERF. RUOIDE1—-FDWBREDOMLECKD. BFE - & - BIEREDTSHILT—F(FS5HE
SR(TIEARU. KED IT ABS IDC D 2014 &F£ 4 AOLR— M EINELHERTER - RESNDIT—F2(F 2020 &F(
44 7B (€4)VA b ; ZB=10?' Bytes) FTEI B LFEINTNET (K1) . 52017 F4BDLR— M LN
(F. F—F8BIE 2025 F(C 163 ZBETEIBIRIAHTY ., (M 2). INSEATITZHILT—FE. A>TSAT> R,
FMAR. XAEBEMREK, BT —IPMICRIFLRMMEERBEORC. RIRT (=7—H170) AOZ-IHEF
DTWET, —AT. EXT—HZ/REIT I HF—%ZERAITDIFESB(CEOT. T—HYORBRFEFAZTRIA A
BEBENSNDA. ANL—SOEIZANME (MHEA. RGERAIZN) BAROSNET. COBECHEZISNDA S
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T I-FBEENFRORNA N —AST A PICT—Y2RBREIT D BRI DL MEHNRT 51817 (5
—IIATL—23Y) ([HSIREBRFIERBZEDERD, ERNCT I F-—DREZEBIDLICRADET. —FH. %
TARIEFFT—IRATL—2327120(C, S0 EMUECEO>TRE(CT—HZRETDIIENTE, T—HFE2H—(HEOX b
TH—EXDRHNEIEEICIRDET .

ZL DT I (d EFEEFHEERELI DT RREAMEERBRADZ. [JU-—25—5t>5—] =B
LTWET, KT XD D [TU—2FT -5 —] ORRBRZ/ET D, LW (ITA—Y2XZBLTVEY. B3
(CEHARDOEEHDH OISR S FIIEITEEZRUE UL, KT« XU (FE 3 OB VEFEADVHVRDRIBRE T ICHLTE.
50 FEU LR — Y2 RIFITDIENTRETY .. HRPDHS5PDEH T, LDTBEICPELL. ERIXORWNT -5
HF—ERKRTDDNHT « XTIBDTY,
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3 £HROFBREHOTITUR & FIIEFNEE

Fz. T RUTE L= —ZRAVWIFEM, HNOXFNRTOTCRTT—FDEEZTAH. RUFZHELZITOTLDID
T, T—YEREZRERETEDSILET. ESTAH. HibH UOMREZIERD Z ER<KBVRIEMAMZRFIZE D ENFIEET
T KT RODEWVREMAMZRIFIZ 2 DTERBNTLET.
—&EB(FBKICHITDMAMETY, RERFDHNT + X 0% 5 BEBICE> TEKISRUETSE. %if. RBRSE32ET. Ao
BEER T —FDBEENTEETT,
“HEBEFXRBRICHITDMAETT . KT+« RIANDT—F DEERFIEHINREHE D TLVRVD T, RET—FEXBEANSE
ELHERZRIIDENBDFEE A,

CCETRARTERELDC. T X UF. BREESR. KEREA. BMAKEVW ST -2 I—DEKRICIGX
DAR—ZAFT AT EUTHBICBETHD. CNSUEZEX L. ABTE/AZERUEHLUVLET + XA KR white
paper TZBNTB7—H-1/VULFT 1 X4 (AD :Archival disc) (CIRDFET,
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2 Optical Disc Technology (57 1 X2 - RS A T it —i%sR)

BAMERICEIEZD—DEUVTHET A AINSB D, BEDLMGICHHINDBEEELT,. TNET. Compact Disc ; CD.
Digital Versatile Disc ; DVD. Blu-ray Disc™&WSHETELLTEE U,

BID 12 T« AOMMHICHZDE. 1982F 10 B 1 HOCD DUU—-XTUE, CD IEZBEDETEES O TFR(CHE
LDEmE U THRPCEFDFE UL, FLEE. =V HILI>EI1—-YROEARY T hOFENTOY E—F 4 X110
WMEBEETDEFERZTRDELZN. IN%ZE CD-ROM THIGIDZET. IT ARICHIIDNT + AU DML FHED E /AN
BOERDFUE.

CD ORRZIESHT « XU1F. REIICRRESNDBURIERSH T AV AR E UTHEREDMIAED E LM —7 CD OmiEHE
RICHOER. IT AREDREZTIREICTDEDTHD ERKIC, BE I 7Y DEEFRZRIRE(CT DI, EEFREF=DIEN
AAREIRTUEe SDORIBRTRBOPTEFNZ DVD (F HROL—T —ZFRIDSHE(CFRRIL L. BEFCHYIL > XD
H#%(N.A. :numerical aperture)% 0.60 (C_kIF 2 Z & TERBMBAEXDRY "+ X &ML, TNUICHIG L TRRBEY—TP 1
XE RSy oRRZENT DL TaBELRRERICLELUR. BICAE 2 BT« AUDFRICLDERAKN 9 GB DEEHRETE
ZRIRLFELR,

HEZBFLREFTIEERILL. 3L > XD N.A%Z 0.85 (CEIFBZ&ET. DVD O 5 BDEHRESEF R ULIZDN Blu-ray
Disc™T9Y. Blu-ray Disc™DREE(d. MH 3 /B7 « RIDERICKD. T XU 1 THRA 200GB FTEELTWVWET

(4) . BICT—PEY MROFENZELD, DVD EBUEEEHTH D TE. R[fdZ2ED TTZ4)L HD UKD IRBEN THE
Rkl — hEERRLUTULET,

cD DVD Blu-ray ™
15t CD launched in 1982 15 DVD launched in 1996 15! Blu-ray™ launched in 2003
A=780nm A=650nm A=405nm
NA=0.45 NA=0.6 NA=0.85
Spot size

650MB - 800MB 4.7GB - 9GB 25GB - 200GB

B4 CD. DVD. Blu-ray Disc™DB4ERMRY k&5EE#F< — IR

F/z. CD H'5 DVD. Blu-ray DisC™A\DHTF 1 AT DELDIBIET. DVD DiLiRE4RE(L CD Z. Blu-ray Disc™Ditik
BAERECD & DVD ZZENZNEHTEBETETDILVWD MIGHZRIRT D LT, BEROFEEZIELRD T ER<IFHULLA
BEREAUTEE U, CORRELERIT TRIEAT « RUDRDIGADE & LT, SEIBRN(TIBINT 377 —F %,
ZLDUCERCRIFBEIT D CExBNE L. 7—H-1)0ULF« XD (Archival Disc ; AD)Z&. /\FY v olkasttEV - —
HRSHTHZE L. CTBANTERIRRERDFE U, &R White Paper T(E. AD DIt & Fifz(CEBA LTz it
Z(CDVWTUTICRRESETIEEFT,
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3 Archival Disc Technology (AD $xfii)

3.1 Archival Disc Roadmap (Z—h4/)Ub5 1 XAoD0O—RIYvT)

AD F#&DO— RV T (E B5 (CRIKDIC. T4 R 1 MBIzDDEIBEEN 300 GB DX L%, B 1HEHRELT
2015 FICHHBICEALTVET ., F2HAELTE T+ RXT 1 MHBEDDEBEEN 500 GB DR A% 2018 FREL
BFICBATDEZBIELET . =5(C. TORMHMNMRE I DKIMEN—X(C, B3R TE 1 TBEZRELTHRELT
WSTFETT, TENENOHRTHERT DEAMETELOED T,

© 1R @l 3 ET« AU, KESYvIEYFIOOX b—07Fv > )ikl

T+ AT FEAR LORNE SBROMS ICESZRIRT D5 RIJIL-TRFEAREEA L. NSy IREZHR LS.
TNICELDBE NS Y ORIDIOR =0 /A X(d. FHEEOIOXA =0+ v 2 )UiEMiZEEAT S EICLD. HAHID
IS —DIRWTDRBEESREZERLUET.

@ ZE21HM: 5 1 iR+ SEEFMSETSIRERG
SRECIREE (CHVMET I 2BENRY NODREEZHIET D, FSATEREOREAFSHETERERMEZEA L.
FHEROT 4 RO12ET)\A RADRFEEBZINZ TS5+ XD 1 88120 500 GB FTOEET7Y T ZEHRLFET .

® ZE3HEM 52 K + SAECCIRBE LR

SAECLERBAERM. RUE SNR AZRZEA L, T4 RT 1 MBIED 1 TBEBOAXBTEZERUET,
E2TOHATR—RDOAZ/ISA—FPO 3BT+ AVDIEEZZER T (CAB2(EEDDEDH. T AVDEEIAR D>
P RSATRERD FUERENEHBL T <RDET ., T« AU TIEFHZICHEEE. KUS SNR ORFMNZHREL. 77
— DA TARICEUD DS EELRZORECT D LT, SEROBBREE7 Y T CEMLTVWEET.

Archival Disc Roadmap

1TB

Fot raid
(FFBMTHRELRNE)

LSy 2EYF (VAR —2F% v EILEH)

WREE
( SHECERA LB )

MET A 7T NA=0.85, A=405nm, Mt :3 M /KT

5 ADM#AEO—RIvZT
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3.2 Disc Structure (51 X18i&)

AD T« AU DIEIE (G ASTEERBDH DIERDNLET « AT TERASN TS 3 BEESY 7 TZzmEb LizEDTH D (K 6).
N OWEER/ A SIUBRRZFRICEAT D ET. WHERGHFBENIRECRDEXL — OB EZRZUET.
Fle. P RLABERSEOLRESDESREEARICETDEFFTERTEDIEDZEAL. T4 ATPIRDEERRUICE 2
8 500 GB WG R SA T RFTLABBEEZRALE UL, LU 238 3ERORBENE RS AT XT LAEREERICT «
ROFARDEEZ UIRWC ET BIXAMEZEBMELTSDET.

Double side

6 AD DT« AUEIE

3.3 New Recording Material (#fLW\F 1 XT##)

AD 7« AU T, SeBMRNERERTRAILS > T)IVIR3BEEZIRALTED (K 7). LEIFCEL—F - C K
DIFRILF—NERENDCETERY—IMERSNET . Flo. RECHEMRHIBE AR EFE. SRERTEORC
TRIRECIRRE T OIREIMER 2D TULW\Besd. BUVEERL — hERIRL DD, BVVREFEEESHER > TVWET., T
A RATVEEOBR TR ASZFEMRHIBBEENE <. DCBRTOREZEETOEL — bR\ FRENEIGETH D, &
I RIALPBRNENDSIAYY MB D RIRX MAT « 7 (CIERERIMELRBIRNI KRR TEE T . =5(C. AD-Ver.2.0 FHg
MIEDT « XD T(E. FH 250GB DEEELICHIET D, ESKEM 2Rz UTEEUIEEEMRIZRANTOEY.

Coverlayer
i A Cover layer
h UV lacquer
|/ \_/ _| Dielectricfilm(O)
........................ Recording film(O)
Dielectric film(O)
Space layer
UV lacquer
e aea e
)
Cover layer

7 AD S+ XU D5LiRE
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3.4 Physical Format (MEBJA4—<v k)

AET(FAD DYPIET A — v NTEBASNIZHREAMI (CDVWTITHRALE T,

© S R&YIL—TRiRRMEIOR h—DAKiRR Al

AD (&, TERDNT « ROKfi7ENR—X(C. 1EBHIzDDEREEZRARCEDHDEH. 5> R&IJIL—TRHERKIMI(X 8)
EOOXR b—=UfRREAMZZBEA LU TWET ., CNCKD . FRBROELHREEZ Blu-ray Disc™tt 1.4 fEFETEHSNTULET,
#®ik 9 B 3.5 Logical Format THIERRBEE AR EZHEAITBICECED RIS —ESOIVOX M -UBEZEDYZ T,
MESYOEYFERRLTNET.

Track Pitch 320nm Track Pitch 225nm
Groove Land Groove Lland Groove Groove Land  Groove Land  Groove
Blu-ray Disc™3 « X7 AD T« XU

8 T R&TIL-TiiRk

@ PEVRLATA—TVY b

KT A ROD RSV UL BESNET - DERBEMB(CENEIC T ITATEDRICTDEH. hSYIDIEITICELD
BT RLANRITENTWEY . EBRDIIL—T b5y IRFETEIIL—T b3Sy IDH BT RLANEITSNTLEL
7Zh' AD DFCH DS > RJIIL-TEFEFRRI Dced. JIL—T Sy IEST RISy IDESSTENRY RLAN
S TEDRDICHZRITA -y hEFRALFELUZ. E5(C. AD DIV RLATA - v MM, RfenicT—9284Y
BDESODBEESICHUTRSYIDIEITNERD /A X2+ (NE<IMRBEEBIC. BLFHMHE UVEHEREEHRRTE TLE
ED

® Y—2ITA-IYBIIRTA

AD Tld. hSYIDIEITICKDMIRT RLR (ST DT —FDEFREEDLERZFIH I DY —> T4 -y M RF L=
RAULTWEY. ADDY—2TA—=IY b XFAT[E FIEDY —>TA4—X v MMIRO T, HAHBUIMEBET RLANSST—
FOTAYIBMDFT —FT7 RLRAZRB/DZEICKD. FRDMUEICHT DT —IDEFBEZRRELTVET,

@ B2 HEROMCREFRBEKIMET —FITA - Y b

F2HARTE MEEZ LTSI LET, RHEEZ 300 GB H'5 500 GB FTHEYULTLE T,
REEZB LI DEHIC,

- U\ — D 7Z IEHE(CECER CE D K D (ColtE LTz sisddt

- PIREEALIC K DIRIEMET LIEBEESHISDT —F1ESZ 0 (C Y DS T HIRER

7 Copyright by Sony Corporation and Panasonic Corporation
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- IR DRIBEL(C K DIREENRZH 7%HEUCHZRT—FIA—T Y b
- BREBEALICES LIS — L — MR U WL\F v RIVERARS
TS —5TIERENZ ARSI USTHRR TS — 5T IERS
ZHTZICBALFE U,
VSR T S —STIERSHAMICEKD 1E-19 MTOETEARAZDEY RIS —L— hEERRTEE I RIS, I/XTOD Error correction
code(ECC)BEAIIC 1mm BBEDOKRMEANFELEE U TEITIERIDS >4 LS 2RI S —L— MSER)D 1E-2 I FTHNIE.
ZDEEN(1E-19 UTF)IMREESNZE T,

T4 RODEY MO & FBR(ChT= 5 BifaiER

TERDHNT A RUT(E T4 ROD LSy IBEDEEZFNVIN ST —SDictkEEEzEH TEHELIEN, ADDY—-2T
A=Y b2 XFLATIE. AD 300 GB h'57 « RTDYNIBIILT RLABEZER D LR, Y=2TA =Y hDISA—
BETFYIFT—hIBDIET, 500 GB OF A RUBEZRRLTNEY. CDfes, RRBEZMLESEIEICTA -V b
EEZDRENRVZH. Ev FREDERKICEFTY. Fe. T RODYBNMBEZER RN L(CKD, MIE#RZS
SICHERIDZENTE, BICEHDRSATZIAFLZANT, RBPREFLLT « AT CRBSNET 925 \VEREEZE
DTHBAETRCENTEET. CDY—2TA—IY M XFTAER FERDAD 1 TBF+« AT (CEHBEHRALEY.

8 Copyright by Sony Corporation and Panasonic Corporation
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3.5 Logical Format GREIA—<YVY )

3.5.1 Disc management

AD 7« RV (EWHE 3 EBEEDS > RIII—TITA—vY hTIN . I —(CEDTREFABEOAT A RV ELTRD &
MEEET Y, &z, MEFER/ A SI)IBEZHEALIEZ LT, MARK IR ETEET, 5T RETIL-TZEKIC
IR T D EEHRERD T, ZHDNFEAY REFRIT DI ETEHEL — oA LEEEIRTEET . MR T, EEIFHR (Disc
Management) &UTIZRECHIUEBRERD TWBDT., RSATEBDODERICIKITFIT B ENRL, FleT 0 AT LY
BB CHIGUE—E®D LSN (Logical Sector Number) WERESN TLWDD THAEREES(GERTETEI . FERMER
#EE (Defect Management) . FRIB -ZE=#EE (LOW ; Logical Over Write) BERBUL TULBDT. RERDIT « X7 % il
FTRZENTRERI7AILERFTATHNIE. BRCAD ZHiEHI T ENAIEET T,

3.5.2 Defect Management

AD T3, RipEEMEEZMR. 1—F—E@EPCREIOY INFELIHZETE. T+« XAOORERI. RUSHNERIDZRT
MEHCARBEBRIDCEICKD. T—YDEHEEEEHDZENBJREL RO TVET,

X T, AD TEFHAICT> RRIIL—TRFRICH ST —RIS—EE5ADIOR b—TZ{MMEDICFRIRAE (C K DFE(CH
LT, CHRMEOERMEZH LB (CERBEEEETRANREE U TVET, 7R Z2H0T (CERIBRO»ZH
U\ ECEREIEIT ISV RIRBTRE (CIR D . FTRERFIFD/N T A - RETFZ2RIMET D EEBIC. I—Y — (SR iFHEIHE =5
TDIBBENRLIRDFTT . FEANRTEFHPORBEERBIRBIRFDEE (CDVWTIE. BROBHNSIEICEERT DEASEEERL
fz. BEEICRER I A - Y bZHERALTVET,

3.5.3 Recording Management

AD T(IMERDBERELNT « R EOEMERZEHR LT, S>—T > vILREE— RZ2HEALTED. BiF07T U -2 3
SEBBICAD [CBATDIZENTRETY . AD TE. EROAT + AT EARRIC, >—o >3 v )LiciRulRe/RRigEEH ThH D
SRR (Sequential Recording Range) Z[EIRFICELHERRIDCEETEEI . SRR ZEHERTE I D E T, IBELAJRRRMIE
ZEEBUEFRER T D N OIRET T,

AD Tld. 70—X9BzH(TKREABISGEIRHDHE(TIRND T, DVD DL DSIBERDS —5 > 4 )LEREE AT« 7 ELHHER
LToO—XEMEISRIDIGENRIRTEF I, BICRIEZBEHOIEERT « TT U MR AT MIKD. MAETICEFRenz1—Y
—F =D LOW W aJEE &R D> TLE T,

3.5.4 OPC Area Management
AD T(HERKIDEZ < DIEEZ SEIFAEAICEID U TD I ERTERICT DD T« AU RS TRENSERDMBEIE(C OPC
(Optimum Power Control) fEi&ZECiE CE DB ZIHRA L TLE T, OPC MB3DECE|FHR T4 OPCRI (OPC Range
Information) % DDS (Disc Definition Structure) HRCEEIDZET, T« ATRAEOBFRIENMCH LT, BORUDEH
AIREE#ERAEU L ZER L TLET,

9 Copyright by Sony Corporation and Panasonic Corporation
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3.5.5 User Area Management
AD TIF3EBIBEDT > RJIIN—TITA—Iv hZHERALTVWEY ., 1N O XaIEH TH D User 58 (R
Ua—AZER) (CiE. 57 RLX (Logical Sector Number : LSN) HEIDIRSN. 1—HF—hS(ELSN (CKo> TR
TEFY. LSNOfFEARIE. U TDOR 9 DEDTT,

Groove Tiacl-cs of L0+  Land Tracks of L0+  Groov e;ﬁacks of L1+ Land Tr?‘cks of L1+ Groov EJ‘Tracks of L2~ Land Tr?‘cks of L2«

[w) [
= o = o o W o wm O o = o
Lo | = g F g @ r % = = 0 % L
] —_ a =
= s ||z =z 2|z = SLE %
= g S b o z & 2 5 o &| Usere |
o | Userr |5 e [ Userr |3 2| User+ |2 3 =HIRE User~ |2 o | Datar |Z
o | Datav |g o Datav |= = | Datar |® 4 a @ | Datad [Z —| Area+s =
3| Arear | S | Arear |3 = | AreawTE T8 o 3 | Arear |o o g
o o = o o = w o o (=N =
= o 3 2 L de = 1 Usere |5 = =l = !
5 NEL—T I S Datac |2 |2
=3 I I L =z Area+ b 1
w *

9 LSN 55K

BREY(C(E. LSN (&, LO /ED Groove FIDOWERINSHMVER(CEN > TIEICEIDH TSN, #L\T L0 D Land AIOAE
RN SHERICEN > TIRICEIDHTSNEF T, =5(C LOBDRIF LL BICHNSHDABE T, EDRIFL2ZEE. CDIL—IL
T5ENxz7,

12$S. -l GRIEZER) FEHRESCERCERESNFEIN. RSATERERUVZD LABOMEICKD. MHEHZ
SOET1D0mEZER (1/RU1—A) EUTRSZEETRETY,

10 Copyright by Sony Corporation and Panasonic Corporation
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3.6 Signal Quality Measurement (d-MLSE MD5iEA)

AD 2 2 >+« RO DBAEEmMETMM(C (&, d-MLSE(Distribution Derived-Maximum Likelihood Sequence Error
Estimation) WS EEZRAWLET,
ZMNIE PRML (Partial Response Maximum Likelihood) Di&HREIBICEDVZIEIE THhDmalE. AD 5 1 H{DIEZ(i-MLSE)
EEAUTIN, F2HROKBREEEAICHIGL., BEOEESEZHELIZEDTT,
COERICED, B2HRT A RO TERELKBEESREZERILIDIENTEET, X 10 (35 2 #185>+ X(500 GB
BE)CBTDEEBEX ML ZXEMNIED d-MLSE &2 > RILTS—L — MSER) EDAIERR T, mENIEE(CHLVBERIBIMRIC
HDENPNDET,

1.E-01 ! I !
© Measurement Result @
°® Q@
g
Q
1.E-02 % S
O@O
2 gég"‘g

1.E-03 (%Sﬁso

1.E-04
12 13 14 15 16 17 18 19 20

d-MLSE [%]

10 {ESmMEFmIESR d-MLSE & SER

3.7 500 GB AD Specifications (500 GB DAY )

AD 500 GB 7+ RUDFEER/I\SA—4% AD 300 GB B U T, BITFDE 1 (RUE Y. AD DEEFRBAEEE(L Blu-ray
Disc™Z SEixBETETDEVWDS MIBMZESSH(ICEIRT DD, FB/\SA—F (L, Blu-ray Disc™D/ S A—F LEMTHREL
TUWE I (XBlu-ray Disc™ white paper &), AD 300 GB > -r XZ7(d. 100GB Blu-ray Disc™{t#k & LEB LT, hSwv o
EwF% 1/1.422 {5, #3%E% 1.0558, MAIC2MEEIDIET. ABEMZERUF LN, AD 500 GB T+ XTI,
CCHS RSy IEYF MEBEIEET D LR IREBERLITZ 1.549 89 2 L TERDIABE(EERIELTVET,

11 Copyright by Sony Corporation and Panasonic Corporation
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K1IAD T A RUDEE/SA—-4

[Main parameters]

[AD 300GB Specifications]

[AD 500GB Specifications]

Disc diameter

120mm

Total nominal thickness

1.2mm

Double sided disc

Triple Layer (TL)/Side

Cover Layer thickness

57.0um

Recording polarity

High to Low

Recording method

Land & Groove

Data Zone inner radius/ outer radius

24mm/58mm

Track pitch

0.225um

Addressing method

Wobbled Grooves with addresses

Maximum user data transfer rate 359.65Mbps

Channel modulation 17PP 110PCWA

Error correction code 64KBLDC+BIS 256KB Extended-RSPC
Total efficiency 81.738% 87.850%

Nominal Channel bit length 53.0099nm 34.216nm

Nominal Data bit length 79.5149nm 51.324nm

User data capacity 120mm

300.00572GB

500.12357GB

12 Copyright by Sony Corporation and Panasonic Corporation
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AD 500 GB 7+ AU DEBICH TS d-MLSE,/SER DR ZJ(defined in 3.6 Signal Environment)(d. & 2 (CEE&LTWL
F9,
# 2 AD 500 GB 7« XJ&BED d-MLSE & SER DAY

[Signal Quality Evaluation Index] [Specifications]
d-MLSE required for disc with Tester LO =14.5%
L1 =14.5%
L2 =14.5%
SER required for disc with Tester =1.0E-2

13 Copyright by Sony Corporation and Panasonic Corporation
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4 Long time Archive (A7« ZORFREERAM)

4.1 Media Life (XASF«147DS5A7)

3.3BTERRELEN AD T+« AU TERALU TV SERER. MEMEHE. MEEMNFRICEL. BVMEEEZHRRTET
WET, Feo L—T—(CLBY—TDERK(G. AREEMBOBE (FR) ZETRIRESND DT, BBRSNLESE BLMR
FEEUNSDFET, RRT—YD7—D1/UNFEE LT, B 11 ([CREFEEEOFRIERZRUET.

1000

100 Years

100

A=Y
o

Life Time [Years]

0.1

0.01
0.0026 0.0028 0.0030 0.0032 0.0034

1/Temperature [1/K]
11 AD T« RUDORHIRFEREE

RIRHER(E. 1SO16963 (CHEMLL. 65°C80%. 70°C75%. 80°C70%. 80°C80%D 4 DOERMTITLE LT, HERERENS
TLZOXADXZRAWTILR G ZBH I D LT RIBRE 25CTHET —9I5—L— MUSAFUFICEETDETD
Bz ReOF LTz, FMBAFRDOLEMBIZER U AD OHEFH(E. BRIRET TE 100 FUEEWSHEUDDRWFAKER
[CIRDTUVFET,
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4.2 Tilt/Shock Tilt (READFIL . =3 v IF)L hDIEETE)

AD 7 X2(3#9 0.6mm ED AHT « XU & BET « AVZBEPEDRICMDEDEZHIMESEZ L TL\ET . ZN(E DVD

FUUIABE T, RIMRFELIZES(CECDIRD(FIL MR ZORRSATRETHEI D LSDBELEESRESIE
ZHSTENTEFET . CDA® Blu-ray Disc™DXSRAEBIEST + AU DA (G, TSIRF v IRIREEEESRE - EFEN
—Am(CHEEENS L. RPREFRCEENENSMCRRDIESTIEEU MERIZIENHDFET., CDHT1 X
DDRAFLEFEEAMCENCERZLTVE. FILNERO>THENE T, MET « AT TIFEDOEHN AEAIE BEATEN
(CEEFERT D ECIRDEH. FILNEIMR D ENTEFTT.

Flo. DENTMBEFRBRERIZII TR T RO RSATRE(CEESNCERDORABRE LR (CHULTEANTI .
FEEBET « RODHE. RSATERENREFIET D2 EICKD RSATIRNAADBELRZIFTTFILIIEELPI L, &
BEEADOL —Y—DRY bRENSILT DIEDRESGNEEUNRFEAN. BENTMEETEIDRE LFICKDFILH
ORECIH FTDENTEETT, BL. LEIMEMNRIBED AD TH> THE. REIGRFRHC(TEEDINEDPEHIENTT
DT, T4 ADZBINEH— by SPRET—X(CURD. BES U (FKFERMRETREIT D ENEREINE T,
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5 Future

FEI3BOO—-RYYITHMALELRZELDIC,

AD T35 2 DR, 26 3 1A, FEECZTDIRANCMEHN(CELTDIE

ZEELUTVWET . ZORHOEMESELCHIGESNTS D B REEARNIMRETZEDTNE T,

% 3 HATERUMBEEDT « AU LICERFESNDINV—ILNILEZEILT D ETERDIEHREELZRKD. 1 TBBOR
EZXRRUFET, Y—UZBELT D, FCILFLANLRBRRMEEALEFT. CORMiZAL. 8 2HEHRAD T X
DIC0MENS 3MEDZENY —UZHEBEUERZRM 12 (RULTVWET .. FELANILDON—DFZDIREAMBL NILDONY -2

ERE DT ERRL,

MECEZDIDTENTETED, I5—L— b 6.54x10* NS RIRBEMREN RSN TVET.

& (a. u. )

0.7
0.6
0.5
0.4
0.3
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-0.2
-0.3

0.4 -
0.5

-0.6
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0 50 100 150 200 250 300

B¥fE (T)

=8 (a. u.)

12 55 3 X AD OZfEECERBAE MRS

Feo BENS Y INBSDIOX h—IJEBEAMIICDOVWTEELZR > TED. BChSyIEYFZHEHDIERNRITE
FUI,

CDEDIT. AD HH&(E, EFEEEDDH B Blu-ray Disc™ R UL —H —

BR. NA, T AUBBEZERMRELUT, iR

BEAATIRMER NSy IEY FT IR TYVITIL—RUTW ZECKDEEETEEZAS KT IELZRITET. AD

FIRISBIBRT 27T —YZ2EIRX TV —

HATFBEHICERRA M —21DTY,
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