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¥ (57) Abstract: A method for recording information on a rewritable optical recording medium having information recording layers
by making a recording mark having a favorable shape. In the method, a laser beam the power of which is modulated is applied to
the light incidence surface (13a) of an optical recording medium (10) having at least an LO layer (20) and an L1 layer (30) formed
\& thereon in a multilayer structure so as to record information. The relation between the wavelength A of the laser beam and the
& numerical aperture NA of the objective for focusing the laser beam is A /NA = 700 nm. The pulse width Ttop0 of a top pulse when
information is recorded in the LO layer (20) is set to a value smaller than the pulse width Ttop1 of a top pulse when information is

& recorded in the L1 layer (30).
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Pwl) KV BBELRELTVAIEND, GHABROENL 0F

QBT BHEATHZEML, BHERERAZZMHT LI LB TmEL
5,

Fo. AEBEHFICBOLTIE, BAHE 1 3 alZdlIVWLOE2 01T
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5TROO0. 8TIZEREL T,
L OFE&EE2 2182V TORERREZER LILRT,

F1
PWO(mW) | PeO(mW) | PeO/PWO | ru45(%)
55 1.8 0.327 16.8
55 1.5 0.273 13.1
55 1.3 0.236 12.4
55 1.0 0.182 14.1
55 0.8 0.145 17.0
50 2.0 0.400 17.7
50 1.8 0360. . | . 140
50 1.5 0.300 11.7
50 1.3 0.260 11.1
5.0 1.0 0.200 11.9
50 0.8 0.160 12.3
50 0.5 0.100 14.7
4.5 2.0 0.444 18.3
4.5 1.8 0.400 14.9
4.5 1.5 0.333 11.4
4.5 1.3 0.289 11.7
4.5 1.0 0.222 13.1
45 0.8 0.178 15.4

ELIEFRT LS. LOREE?2 2 ~ORBICH VT, BHAY
— (PwO0) 4. 5mW~5. OmWTHY, IEENT— (Pe0)
HN1l. 3mW~1. 5mWTHIBARLCRFRV vy IBFLRLTVS,
. BERU— (Pw0) EOHENRT— (Pe 0) DERX, v—F
E—AFRBHLEEOBREIZBITAETHD (UTICRTEERT —
(PbO) DEGLRME), chicky, LOREIKE2 2 ~DRHKFIZBWV
Tk, BHESNT— (Pw0) EHENRT— (Pe0) &0l (Pe O
SPwO) B0. 26~0. 33BRETHIBALRERY vy ¥ 1iE
LbNBZERTLo T,

B8ix, kY — (Pw0O) LHENRT— (PeO) Lotk (P
e0/Pw0) L¥VvFLOBEFRERTISITIT7THE, K8 HDLIT.
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RV — (Pw0) LHEERY— (Pe0) LD (Pe 0/ Pw
0) X0. 26~0. 33RETHIBERBRFRY vy ZRELNT
WBZERLYHARICHERBTE S, £, I8ZZRINiX, PeO
JSPwONRO0. 30BRETHAIBRIC. EFCRFRY v IVFLN
5 TWAIZILNBHERTES,
L1ZBEES 2oV TORIERRER2ITRT,

# 2
Pwi{mW) | Pel(mwW) | Pel/Pwl | 2v3(%)

10.0 7.0 0.700 1.6
10.0 6.5 0.650 10.1
10.0 6.0 0.600 97

10.0 55 0.550 10.2
10.0 50 - 0.500 10.8
10.0 4.5 0.450 11.1
10.0 4.0 0.400 11.2
10.0 3.8 0.380 116
10.0 3.5 0.350 12.6
10.0 3.2 0.320 14.2
95 7.0 0.737 13.9
95 6.5 0.684 11.0
95 6.0 0.632 10.2
9.5 55 0.579 10.1
9.5 50 0.526 10.9
9.5 45 0.474 11.2
9.5 4.0 0.421 11.6
9.5 3.8 0.400 12.1
9.5 3.5 0.368 13.7
9.5 3.2 0.337 14.9

E2ITRTEIHIIC, L1RFERES 2 ~ORFITBNTIX, BEHE Y
10 — (Pwl) 9. 5mW~10. OmWTHY, HERNY— (Pe
1) 5. OmW~6. 5 mWTHABZARICEBGRY Yy IRHFLNT
W5, H, RESNT— (Pwl) ROHEENRY— (Pe 1) OfFE,
L—FE— AR BH LEREOBREICBTZETHS (BLFICRT EE
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NRU— (Pbl) DEBRHE, cHICEY, L 1E&HE3 2 ~DFE
CBWTIE, BENRV— (Pwl) LHEENRT—(Pel) LDtk (P
el/Pwl) 0. 50~0. 6 SHETHABAKLRFRY vF
BEHELNDE T ERThoT,

9%, E Y- (Pwl) EHERY— (Pel) &k (P
el/ Pwl) ¢V FLOBEBRERTIITTHD, B PO,
NV — (Pwl) &ENU— (Pel) &0 (Pel/Pw
1) 0. 50~0. 6 8SBRETHIBRILRFRY y IBRFLNT
WBZ ENE VAR TE S, £k, MO¥BEIRIE. Pel
SPwldB0. 60BRETHIBARIC., EFCRFRY v IRRFLN
TWAZEDRHERTE D,

kXY, PeO/PwO%, Pel/PwlliZxLTO. 38~
0. 6 BIEREICRETDZENFELL, 0. 44~0. 55FE
BEIHRETAILERLIVHFELL, 0. 5 0FRECRET I LB
BIZEFELWZ ERB o7,

23V R g DFRTE

iz, Lo L5 Ic LTER SR EE 1 0D L 0 m&E 2
SRUCL1EBEEI 2L, by TNV AOANRLVABT top, <
LFRVADORAVABTmps FAFXAVADNRNIVABT 1 p KO
HEET c 1 ZRLICELTREZITV, BRIhELRET—T7 OV
v ZERELE, BL, REBHTIEZ, Py TNV ZADNVRET t
opEITAINADANABT I p LERLELERSCRELTVWS Z
EMBH UTORBICBWT, by TRV XAONXVREBT t o p &iX
SAMRNVADONRNVARBT I pZbiEd, MEICBWTIE, LB Lz

— PR —DOREHFLERFE, 70y 7 BEHEEZ65. TMH:z IR
"FEL(T=15. 2nsec), mMBBREEELS5. Tm/ s e clZRE
LT, (1, 7)) RLLOZEFAF R LV EBEAEBEFORKREITo T, i
AW L—FEr—2DEEIF405nmTHY, V—FE—2%
ERTAH-DORMML X0 DKIZ0. 85 Thb,

(7. LOREH2 2 ~0RFICBOTEREHENRAYV— (PwO0)., H
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ENXT— (Pe 0) ROGEENATY— (PbO) ZZNLEN5. OmW,
1. 5mWEOO0. 1mWIZEEL, L1REKEI 2~ORHFITIBV
TIRREHE SRV — (Pwl), HERT— (Pel) ROEENRY— (P
bl) Z2FNFTN10. OmW, 6. OmWEUO0. 1mWIZEEL
5 Tz,
HMEZBOTIE, . by PV RDXNVAEBT t o p RV
FAINVZADANVABTomp ZALEIECRELTINZEX DR SIZ
B EEB—F T, WEAHMBET c 1 0DEIZEEL CEREZTWV., ¥
REhERE~—27 0OV Y ZFEME LE, |
10 Ld%ﬁﬁzzmowT@MEﬁ%%%BK\L1%ﬁﬁ3zmo.
WTORIERREZRAITTRT,

* 3
TtopO TmpO TclO wB(%)
0.16T 0.16T 1.0T 17.1
0.18T 0.18T 1.0T 12.6
0.20T - 0.20T 1.0T 10.9
0.22T 0.227 1.0T 11.9
0.24T 0.24T 1.0T 13.5
0.26T 0.26T 1.0T 15.3
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Ttop1 Tmp1 Telt 93(%)
0.30T 0.30T 0.8T 14.1
0.35T 0.35T 0.8T 12.3
0.38T 0.38T 0.8T 11.8
0.40T 0.40T 0.8T 10.9
0.42T 0.42T 0.8T 11.6
0.457T 0.45T 0.8T 12.7
0.50T 0.50T 0.8T 14.4

F£3ICRTLIIC, LORBEHE2 2 ~OREFICIBVTIE, by 73
NADNRLVABT top ORI F NIV ADNVAIBETmp 0250
20T ThHBHBAIRLEFAY Y ¥ RBLNTND, k. K4

5 RT LD, L1IREES 2 ~DRFICB N TIE, by TRV RDN
NABT top 1LEVOTNLAFNNVADNNLVABTmp LHA0. 40T
THEIBAEERDRERY vy FBR/FELNA TV S,

WIWZ, PPNV ADRIVRAEBET t o p R AFNNAZXDINVR

BETmpDP—F%, EROES>cLTHLNEZNVRiE (L 0O REIE

10 225V TIE0. 20T, L1IFEHEES 2122oVWTIX0. 40T)
CEEL, MEZELIETCRFLZITV., BRSO LRET—7 OV
v ¥ EZRIE LT,

LOREE2 2IC 20V TORERFRERSIC, L1TLHIKES 212o
WTORERBREZR6ITTRT,

15 %5
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Ttop0 TmpO Tcl0 93 (%)
0.20T 0.18T 1.0T 12.2
0.20T 0.20T 1.0T 10.9
0.207 0.22T 1.0T 1.7
0.20T 0.24T 1.0T 13.1
0.20T 0.26T 1.0T 13.4
0.18T 0.20T 1.0T 11.6
0.22T 0.20T 1.0T 10.6
0.24T 0.20T 1.0T 10.9
0.26T 0.207 1.0T 11.2
0.30T 0.20T . 1.0T 11.5
0.35T 0.20T 1.0T 11.9
0.40T 0.20T 1.0T 12.4
&6
Ttop1 Tmp1 TcH SuB(%)
0.40T 0.35T 0.8T 121
0.40T 0.38T 0.8T 11.1
0.40T 0.40T 0.8T 10.9
0.407T 0.42T 0.8T 11.4
0.40T 0.45T 0.8T 12.3
0.35T 0.40T 0.8T 11.7
0.38T 0.40T 0.8T 11.6
0.42T 0.40T 0.87T 11.1
0.45T 0.40T 0.8T 1.4

REICFRTLIIE, LORBEE2 2 ~ORHKICBWVTIE, by 7
5 ALADOXANLVABTtop0%#0. 20TREELEBEIZE, wAF
NRUZADRVABTmpON0. 20T~0. 22T THAFAICE
Gyl Eoh, 0. 20T CTHEIBEICHEORERY vy I NG
BRTW3d, ¥, v AF NN ADXNVABTmp 0% 0. ZOTﬁbC
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BELEBACE, Py V2ROV AETtop0MN0. 18T
~0. 3O0TTCHAILAKCRERYyZREDLN, 0. 22TTHD
BACELBEHFRY v ZRBLNTNVWE, £z, K6ITRT LIT,
L1BHEES2~DRFCBNTE, Py T RXARXORLVRIRET t o

5 pl%0. 40TICEELEHEAICIE., v LVFRXINVADNVARTm
p1280. 38T~0. 42T THABERLBRFRY vy ZBFLN,
0. 40T THABARIIERORGRY vy FZRBELRTVS, Tk, <
NFRVAD’XOVABTmp 1%#0. 40 TREAELEBEIZIEZ, b
9 FPRVADNVABT t op 1M0. 40T~0. 45T ThHh3H

10 AICRFRY v ZBELN, 0. 40T THIHERIIEDRIEFRY v
ZRHFELNTND,

WiIZ, Py PRV ADRVAET t o p KRBT AFRARD RV R
ETmpZz, ER0oX5cLTHLNAEREBE VAR (L OFEIE2
21 OoWVWTIRZENENO. 22TRO®O0. 20T, L1RFMKES 21

15 2SWTERWTRH0. 40T) ICAEL, BHHBMTc 1 2&3¥
TREZITV., BPRIhizRg~—70oV vy Z 2 lELE,

LOREE2 2220V THORERRERTIC, L1REKES 2122

WTORERREZRSITRT,

=7
TtopO TmpO Tclo S9R(%)
0.22T 0.20T 0.8T 12.3
0.22T 0.20T 1.0T 10.6
0.22T 0.20T 1.2T 11.3
0.22T 0.20T 1.5T 13.3

20
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Ttop1 Tmp1 Telt IR (%)
0.40T 0.40T 04T 13.2
0.407 0.40T 0.6T 11.7
0.40T 0.40T 0.8T 10.9
0.40T 0.40T 1.0T 12.4
0.40T 0.40T 1.2T 13.1
0.40T 0.40T 1.4T 14.3
0.40T 0.40T 1.6T 16.4
FTERTEIIZ, LOGEER2 2 ~0ORHIZTB W T, mHEIH

TclOMR1l. 0T~1. 2TTHHABARBHERY vy IBHEDLN,
1. OTTHEIBALRDBREFRY v EZBH/ELNTVWDS, £z, K8
WZRT XS, LIRHEES 2 ~ORHEICHBV T, HAYBT c 1
1280. 6T~0. 8TTHEIBAWLRGFRY vy FBHELA, 0. 8
TThHLHHEAICEOREFRY Yy ZHRELNRL TS

IoX5ic, LORBEE2 2 ~ORFITBWVTE, Py 720
NRNWVABTtop0 (=T1p0) 2#0. 18T~0. 30T, ¥IiZ
0. 22TICREL, v AFAALZADALABTMmp 0%0. 20T
~0. 22T, BHIZ0. 20TICERE HHEETc10%1. 0
T~1. 2T, BiZ1. OTERETHZLIZKY, BHERY Y ZFH
BohdZ il ghotz, £, L 158&E3 2 ~DOREFITHB VT,
Py RNV AORNVABTtopl (=T1pl) #0. 40T~0.
45T, Ii20. 40TICREL, v AFRINADONXVAETmp 0
%0.38T~o.42T\%m0.40Tmﬂ* mAEET c
10%#0. 6T~0. 8T, BIc0. 8TIZHRETHZ &LIZLy, B
HalovsRBBohdZEBnhol,

MEXY, TtopO (BEOXT1p0) ZTtopl (RUT1p
1) ZRHLTO. 40~0. 7T5FREICRETSIIEBRFELL,
0. 49~0. 55BBRECRETAILNAEVFELL, 0. 55
BEREICERETDI I ENBIZHFELVWZ EBNghol, T, Tmp
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0%Tmp 1T} LTO. 48~0. 58RHEBEICRETSI LN
FLL, 0. 50~0. 53RBEICRETHIZENEIVHFELL,
0. 5 0RREIRETIILBHICHFEILVI LR ahoT, b
2, TclO0%TclliZHLTl. 25~2. OOfBEICRET
B ENHFELL. 1. 25~1. 5 0BEICRETAZLENLY
FELL, 1. 25 FRERRETAIZENFICHFI LV EXSD

27,
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1. IR LLELRVE 2 OFMEEB % 2 5 60&
BEICH L, BAMES bBREEB SN L—FE— A2 BET 5
CIE o THEREREFET HIHEREHFSFETH-o T, AV —T E— A
DEEZELLL, BIRRV—FE—AEZEXTOLOORNM L XIDH
NEENAL LEBAEI

L2/NA = 700nm

WEREL, Bo. MRS 1 0OFREEBICH L THEROLHEEZITD
BDOL Yy T RAVRADRNNVRIGE, BIRE 2 OFRTEB N LTHE
PRERTIBLO My 7ALAD RV ZIBL Y bEL RELTHE
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Claims 6-9, 32-35, 43-45 are directed to an information recording
method for recording information by setting the relation between the
wavelength A of a laser beam and the numerical aperture NA of an objective
to

A/NA £ 700 nm

and setting the pulsewidthofamultipulsewhen information is recorded
in a first information recording layer to a value smaller than the pulse
width of amultipulse when information is recorded in a second information
recording layer, an information recorder, or an optical recording medium.

Claims 10-12, 36-39, 46-48 are directed to an information recording
method for recording information by setting the relation between the
wavelength A of a laser beam and the numerical aperture NA of an objective
to

A/NA £ 700 nm

and setting the cooling period when information is recorded in a first
information recording layer to a value greater than the cooling period
when information is recorded in a second information recording layer,
an information recorder, or an optical recording medium.

Claims 13-18 are directed to an information recording method for
recording information by setting the pulse width of a multipulse when
information is recorded in a first information recording layer to a value
0.40 to 0.75 times the pulse width of a multipulse when information is
recorded in a second layer.

Claims 19-23 are directed to an information recording method for
recording information by setting the pulse width of a multipulse when
information is recorded in a first information recording layer to a value
0.48 to 0.58 times the pulse width of a multipulse when information is
recorded in a information recording second layer.

Claims 24-27 are directed to an information recording method for
recording information by setting the cooling period when information
is recorded in a first information recording layer to a value 1.25 to
2.00 times the cooling period when information is recorded in a second
information recording layer.
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