wo 2012/108054 A 1[I I NP0 0O OO 0O

12) FEFBAENICE DV T AR S -ERERE

(19) tH SR &NBOFR A HEHLES >
EEHR g
@3) ERA RS EE?

2012 &£ 8 A 16 H(16.08.2012)

10) B RES
WO 2012/108054 A1

(51

eay)
(22)
(25)
(26)
1

(72)
(73)

WIRPOIPCT
ES4F 748
HOIL 21/02 (2006.01) HOIL 21/268 (2006.01)
B23K 26/08 (2006.01) HOIL 21/301 (2006.01)
B23K 26/40 (2006.01) HOIL 21/304 (2006.01)
B28D 5/00 (2006.01)
EfHEES: PCT/JP2011/052949
ERHRER: 2011 Z£ 2 A 10 H(10.02.2011)
EFLEOEE: BAEE
ER 2RO ERE: BAEE

HEA CRKEZBR< 2 TOEEEIZDLT): §&
R 1) ¥ — % =X & L (Shin-Etsu Polymer Co., Ltd.)
[JP/IP]; T 1010041 BRITEBTF L H X 0 H/EHET—
TEB 9FH# Tokyo JP). B KEFZABBEXRE
(National University Corporation Saitama University)
[JP/IP]; T3388570 HER S V- FHEETKRA
£2 55 Saitama (JP).

EHREB LU

ZBAE/HEAN CKEIZDOWTOHK): BT EAN
(KUNISHI, Yosuke) [JP/JP]; T 3310811 IFER T Ly
FEMEREHFH1TE406%F 1 (EHAKRY
T —#%XL N Satama JP). 88K  F #i (SU-
ZUKI, Hideki) [JP/JP]; T 3310811 I ER S Lv=FTH
TREHFET1TE406F1 EHKA)T—#%

(74

(8D

(84)

RN Saitama JP). }E  F|F(MATSUO, Rika)
JP/IP]; T3310811 BMERB S WV EMIARFEFAH
1TE406%F1 FHRK)T-—HAXHLN
Saitama (JP). ;1EF NI — (IKENO, Junichi) [JP/JP]; T
3388570 MER S W EFMHERETKAHER255
ENKZEANBFEKZERN Saitama (JP).

REBEAN: =Z9F F#, % (MIYOSHL Hidekazu et
al); T1050001 RR#PERFE/FA—TEH 2% 8=
I’/ FAZEF 4 77— Tokyo (JP).

BEE (RFOLGEWVRY ., £2TOEBEOERNRKF
#E A TEEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FIL,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,
TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, ZM, ZW.

HBEE (RTEOLGEWVRY ., £ TOEBEOLERF
% AYE] HE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW), A —5 7
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 —H v /¥
(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,

[(fEH]

(54) Title: PRODUCTION METHOD FOR MONOCRYSTALLINE SUBSTRATE AND PRODUCTION METHOD FOR MONO-
CRYSTALLINE MEMBER WITH MODIFIED LAYER FORMED THEREIN

G4 REOEH  BEERZERORESES S UNBRNERH R ERERTNM OBIES &

(2]

|
| - -

‘ I M

16

s

e \%M%D“\ 12
T

=-10(11)

fo

10t

10b

(57) Abstract: The present invention addresses the
problem of providing a monocrystalline substrate
production method capable of easy producing a rel-
atively large and think monocrystalline substrate,
and a monocrystalline member with a modified layer
formed therein. The method includes: a step for ar-
ranging in a non-contact state, upon a monocrystal-
line member (10), a condensing lens (15) that emits a
laser beam (B) and corrects abetration resulting from
the refractive index of the monocrystalline member
(10); a step for irradiating a surface (10t) of the
monocrystalline member (10) and focusing the laser
beam on the interior of the monocrystalline member
(10); a step for moving the condensing lens (15) and
monocrystalline member (10) relative to each other,
so as to form a two-dimensional modified layer in-
side the monocrystalline member (10); and a step for
forming a monocrystalline substrate by detaching
from the modified layer (12) a monocrystalline layer
formed as a result of segmentation by the modified
layer (12).

67 B
(fREAH)



EBRRAEHRE (FHF 21 £0)

AT AFRERE:

WO 2012/108054 A1 AT 00T 0 00 0 A A

GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT,

NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CIL CM, GA, GN, GQ, GW, ML, MR,

NE, SN, TD, TG).

[ CE g
i O ok O Y2
12— Bl — o
FTER TN
Bz Uizt
DEE| |y
LI SIEQ
RERUEW
HOH U R
RUYYE R
P TS o
%to%ﬁ;?
By r-ogl!
If 1T R o
EREP U]
AR OF " oy
NCRVEEIR I
v 8B o
m \.55%%.*9
RTNRY 42
VR P U
P10 | Ombzl._to_
N | - Hix
0 U e
%_E Oo—'A\u/-_A_.T/Em
= ANCIAT = T
U dOmEN g
IRVUR~HEWp
R oy
.Zo_ﬂ.__mé_.ﬂncn/_:
B~ @
HVEHS
O 1 JHE g
Erewo KR
WE._..TA_*E.IXW_A‘
NI N
M FEsRIR N
v T RIDEHKE —
MEHE
Ko Vs M
SN MU
s VHER
HEFEPCE W
RS H 1 SHL



WO 2012/108054 1 PCT/JP2011/052949

Bl M =
HADAH

ERSEROREFELE S VRN EBHREERSM OGS X

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

5 R b i

AFERAE, BEREEROEESES I URNBREBHAEERTHMORE
FEICEL, $HIC, BRESEERTECREL T Y H T EEREROREA
EBIUVANRE B EESBMORERECET 5,
p-s5 300

PEE, BEROL )Y (Si) DINIRRINDFEERY z/N\FEHE
THHEEICIE. AELDFANICHERS NIz ) 2 VBN SEE LI-FAER
DA Ty FEBYLERIDITOVYICHMLT, TORBHEEENER
[CHAHELSHHEIL, ZD#%, JOv Va4 Ty rETAYY—IT&
DO TNBICAZAALTHERDINEZEETDHESICLTLS,

CO&ESITLTHESNIZFEERY /&, FTIETEBE/ A2 —2 DO/
% BEOLEMNERESINATEIRCHIh, CORIETE@EN/ VY
T340 FREBINTEREAELGNSZ LICKY ., BEESHAHT7 50 umb
5100 umRAT, FIZIE7 5umP50 umiBEICAEIND.,

BEIZHTDIFEBEI N, BUEDESICHEIh, 10Ty kHTA
YV—IZ&Yich, LA, IFORCTAI VY —DRSIREDTIY K
PBHEEHEDZDT, BEZ0. 1TmmUTOEWNFERI I NEHET S &
MERICHETHY ., ERFELALLEVEWVSEENH D,

FEE, REROFERELT, BENAKREC, BzEELFN YD
VA=A K (SicC) MNEESATWLWSMN, SiCHDFEICTIE, Si &V
LEENMKEVERLE, A VTYFETVAVYY—ITKYBRBIZTRTART S
SEMTET, £ NV I ITTA U RIZKDERDERBILLES TIEAL

[e]

—A. EXALUOXTL—HROERLREA Ty FORBIZEDE., ZD



WO 2012/108054 2 PCT/JP2011/052949

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

L—HXATA Ty FERMMICEET S LICKY., 12Ty FORERIC
ZHFRRICKEIEROREEBERAL. COHERBELRHERDELTr 2T
v O—EEERE LTCRET IERBEAELS L VEREELEENFTE
hTW3,

B2 IEFEHXER 11T, L—FROZXFRIREFMAL, PJar123
v FARICREEERBL a4 ody MO LEBETF YV I EFALT
T INERHET IEMMSEATIEIN TS,

T, BEXE 2 TE. NAO. 8L UXITHTIARERY F1+T
AKBEMAD o I NIATTL—YRERFETEIET, U
VOINNFITHERBEBBEL., ChETYJIILEEORICEMEERTE
ELTCRIBT HEMBBERSA TS,

T, HEFXE 3 TE, HICE%0003~0005, 0057, 005
8IZ, YAV INABIIL—TEEEXLLEATFRIREFEEIEDH &
THNEREBR LA A OO T ET5BMMARATRIA TS,

LALAAS, X 1 OEMiTE, XEROER (a2 ER) %
—(CRIBET B2 E BB TR,

Flo. BHEXM2DFMTE, 7z NZRBETHICEERNGELT /I TV
L— FREBEERITT7 2 VLBERICVINEEET OLENHY . RIBELT-
DINETV)ILBEREDDHEENBZTHELD, SoIZ, NAO. 5~0.
BDLUATYVY I VAMICHREREZRRT SE, REBDEAN100
ULLEE TGS TREREALYILXECHLINDT, ARNKEL, TIT,
L—HHXEEXATIRMLOADONA (O #NSL<THIELETHER
DEHEINSLKFTEIIENEZONDD, ERRETOL—FHXDRXKRY +
BANSKHEL>TLES, O, BVREICHREBZEMHLELS ET S
E. ERRAFTHMIEIATLES EVDSBDOBENFEET S,

F-. BEX#HIOEMIE, P UavozNnEBEROFY TIZOYRT5S
A VTICBATHEMTHY ., ThEDIAVEEQEZERZA Ty b
SERRDY T NEEET DI EICHAT HDEES TIEARLY,



WO 2012/108054 3 PCT/JP2011/052949

[0013]

[0014]

[0015]

[0016]

S THE AT TR
¥ SRR
HErCERl 1Bl 2005-277 136504
$EEFCHR2 - $5Bl2010 - 18838554
P CHRS 1Bl 2005 - 57 25 75404k
FEAOME
REAMNERLES LT LHRE

AFERAE, EREFECEH, EBHAE TENVERRERZEZICHE
TEHENTEZHEBRERORESTES L UNBREET BRI D
HEAEZRHITEIILEEELT D,

RETRRTH-OOFE

FTREREERRT O-ODEAREAD—BHZRICENIE, L—HEHFTT S
EELICHERBMOBIREICERT AINELHET S L—YELFEE.
RTEC BB ERAM EICIEIEMICRRB T 2 TIEL. BIRRL—VELFRICKY.,
R EERTMREICL—YAE B L CATii B S RMMAICHTE L —Y
REEXRTDHIRE, WIREL—FEAFEREATCEERIM & ZHEMIH
ST, MTEERBHABIC. 2RTROBEBEMRT HIEL. Bl
ERERICIYSEIN T ERERELITRERN LRI TS L TH
HRERZHEHTATIELZE I HERREROAEAEN RTINS,
AFEHADMDERICEINE, BEFRBMCRE@NS L—HRERELTH
MTEXT DL THIRERBBHMORNIBICHERBERA L. FTEEKER,
HCEFERERERET -OONBHERHRERRTHMOELESETH >
T, L—YhEHGFT I ELEELICEBRBMOERERISERT HINEEMIE
THL—HEAFERLE, MCEERBM EICIEMICRET 2TEL. Bl
RLU—YEAFERICKY., MEEZERBMRICL—FHEEET L CHRE
ERBMASICHIRL—YREERXTIIEE, MR L—TEXAFER AT
B & ZHEMMICHBE S T, MEEERTBHMARIC. 2 RTROHK



WO 2012/108054 4 PCT/JP2011/052949

[0017]

[0018]

BRZEMRT 2IIREEFIT ONNRERMRELRIM DELET AN RME
End.
RADHE
AERICENE, EBEMXE TEWERREREBRICHET H LN
TELEBBERDEAETES I UVANRER VA ERRBM DRSS EE
RIS ENTES,
I e O 757 B 7 B BA
[E1]1%8 1 REMEICR D EEREREEFEZZEHRAT SEANSEE.
[F2]% 1 RIEMEICR D EEREREEF EZZEHRAT SEANSEE.
[R3]1% 1 REMEICHE S EBRERBEESEZL L URNBREBTBEERS
#ZEHIAT HRAMIRERER.
[F4]158 1 ERIEMET, L—YROBHICE Y ERBREMAIICT 590 HF
BRENTWSZ EZRITERMER.
[R5]% 1 EiEMET, NBRERMRELRBMOAIRICHERBEELHSE
= EDEAMFEER,
[R6]1%5 1 EiEMET, NEBRERMRELSZBMO L TEHICEREEIREE
BSETHRERMNOHEKREZRMSE S L EHHAT ORAMMER.
[E7]1% 1 RERET, NBRERMRELSZBMO L TEHICEREEREE
BSETHRERMNOHEKREZRMSE S L EHHAT ORAMMER.
[R8] %5 1 EEMED LRSI ZERAT SEAMETER.
[E9]%E 1 MR Rl Z#EREAd XM E R,
[E10] %8 1 EefRED KA Z B3 S EA MM RETER.
[R11]% 1 EEMET., BERRBEORBMEOH Z I AFEMETE.
[R12]58E&H1 1 DERESFI 1T, VAT N\OANEHREAOAFEMESTE

\\\
K[T

\\

NE
P:3

[E13]53E&HFI 1 DEEF 2T, VA2V /N\O~NEHAOAFBEWESTE

[e]

[R14] 58I 2 T, BIEREROFBEEROMOTEEREES LOBRER



WO 2012/108054 5 PCT/JP2011/052949

[0019]

[0020]

[0021]

[0022]

3,

(151585451 3 DEMEMHI 4 T, MERE B Ak BikE & B A D BT E D S F B
REELSLURRY FILE,

[E16]154E5R 51 3 DB T, L—HRES Y I VI NIRBFTH L %5
BAY 6K S,

[R17]1E 2 EiEMEICRIEBRERVEAES L UNBHERBHERERR
HMEHRAT S L TRV EERBMATMIEEDEXNSEHE,
REZERT S-HOHRE

LT, MIEEEZESR LT, ARAOEEDOBREICOVWTEHBAT S, LT
OEEDREHKICE VT, B—XIFELUDOBACIER—RITBELOFSEMAFL
TWd, 1L, HAFEXNGLEOTHY ., EALFRTEEDBAR. &
BOEADLEEZIHEDLDLIFELGOIZELEICBEIANETTHS, #-T
. ERMLBEAOTEIUTORBESHL CTHBIRELOTH D, X,
HE#EERICEVWTELEEVDTEDBROLENELRLIBANEENTLD
ZERFBBEAATHS,

T, UTICRTEROBEL., CORAORNMBRAELZERELT S0
DEBOHZEHTTDLDTH>T, COXRADEHREDORMEL, HEEIHR
DOHE., Bk, BE, BEESETTOLDICHET LD TR, ZOFHHA
DEEDREL, FBROBHEICEVT, BAXOEBFEMZ DI ENTES,

HH, B2REMETE, $TICHALELZLO LRKRDOERERICIERLC
HEEMLTZOHRAEERT S,

[ 1 EhERRE]

F9. F1EEBEBICOVTHRBAT S, B1(&. £EBRET, L—HE&
AFBICEYZERPTL—HREER L LEHRATIHEANEBMRTH
Y, B2&, XEHFEBET, L—FEAFERICKYERBRBMRBICL—Y
KEEH L EZHATIRANEHEATH S, B3 (&, AEHEMEBIZRF
LEFBBBERUESES L VUNBRERBHRERLREHM 1 1 2HEAT HEX
MITEEECHD. M4E. L—RORITICL Y BEREHMRERIZT 5



WO 2012/108054 6 PCT/JP2011/052949

[0023]

[0024]

[0025]

J12chMBEENTVWACLZTIEANHERTHS, H5E, REH
BEMREERIHM 1 1 ORIBIC, L—FROERICE > TR EINRE
B12%2BHI LI EZ2RTEANMRMERTH S,

AREREICHRIEZRERUESAZE. L—YERLFE (L—HEALE
) ELTERL VX1 5 ZHEREM 1 O LICHFEMICERET 5TEE. &
HKLUX15I2&Y, BESIHM 1 OREIL—ABEEH L CEERS
M1ORFICL—TABEENT HDIEE, £HL X 15 & EEREH 1
O L ZHEMMIITHBSE T, EFRIM 1 ORFIZ, 2RTIROHBERE1 2
EFRHTAIREE. REE1 21CK YN SNTHIEHEREE10uEHE
B12LOREAMNLRIMTEIILT, I7ICTT &5 GEERER10s %
MBI HIiEE, ZAT D, cCT, H71%, REE1 21 EKRET1O
uTRIBESE - EEHRATOAEXMNMERTH S, GH. LTOHRATIE
BEEB1OuERERB12EOFE 10 ubbRiBictEd & THEAT

M, AERAERE10 udLRIBESELIZLICRONT, REE1 28T
RBENELCDELSITLTEHELLY,

EXLUX15(F, BEREHM 1 ONDEBIRKRICERT 2INELHET 548
BRI ->TWS, BEMICIE, B1ISTRT&ESI1Z, AEBERETIE, £xL
YRX15(& ZRPTER LIS, EXLUX1 5ONETEICEELT:
L—HYENEXL X1 5OFREMIZEZELI-L—YHRKIYBELL VX
BITEXTEHLSITHET IERAICHE>TND, ThHbhE, EXLEE, &
HLUX15DONEAMEIZEZELIZL—TROERLREPH, XL VX1
SOHFRIBMICEEL-L—FHAODERXLRMPITHS, £XL X1 6(T5
WMIBEGDEIITHET HERHICE>TLS,

BHMICERBAT S &, EXLUX151E, ZRPTERTEHIE1LX16
ELCCDEITLVR1 6 LEFERIM10LDMICERESNESGE2L VX1
8&. THHMEING, B1LUYRX16B&LUE2LVX18F, iy L—
HREAMKRICENATZEIL X ESNTWS, FLT, L—FHXBHARES
ENPPIDEBRZEH1O0ODRE10 t HEHAORE) MSHEE1 2



WO 2012/108054 7 PCT/JP2011/052949

[0026]

[0027]

[0028]

[0029]

[0030]

FTHES (FfR) D, EICE1L2UX16EDREM10t EDFREL
1 CRRETLIRBMICLE>TWNS, SHIC, REEB120EA#T%H, £ITE2
LYX18EIMEREI0t EDIEEEL 2 THRETIERKICHE>TWLD, #
ST, FIZE1LYX1 6 TERHTOWREREZEITL, ETE2L 20X
8 CHIERIMM 1 ONTOWNERELITI LI D, AEBHETIE, &
H1O0tAOEDREDDUEIZ, EATMN60 umKEDHRERE 1208
REndELIC, F1LX16, F2L20X18DERERE. BEU.
LEEOEREL 1, L2FRELTHL,

F1LYX16&LTIE, AT LIEFERBDEL VXD FH, HEDUL
EMECHEBEMEHERTLEHICHL O XEZRAVS I ENTRETHY. N
AMO. 3~0. 7THACEMNIFELL, B2L2X18&LTIEK, &N
LyX16&YEPSHENADLUXT, FIZIEHMEBEEMNS ~5mmiBE
DA AL VXD, BEICERT SHEATIFELL,

ZLT, L—YABOBHITE > THERZIHM 1 ODRE1 0 t ITH A—
CELEZBDI LG HESIHM 1 ONHNIICHRERE 1 25T HEAT.
EHLUX15DONEMEICEELIZL—TREZTDEXREP TERSIN
BE[HFOEHLLUVX1E5DONAIK, 0. 3~0. 85(TFHIEMFHEL
{, 0. 5~0. 85[TFH&MANEHITHFELL,

BHE, HEEB1 20EADRENFETHSEE. E1LUX16ELD
F2LUX18ITRAT, TMDOLUVADAHEBRET S EHAEETH D,
ZDEEITIE, BHEEBMATONREMEE TEHEEITLTE T LA
FLLY,

BIFEHM 1004 X(F, HICREINSGLDTEGLA, flZiLe 3
OOMMMEWNIYavzNnDLEY, L—FEBABRHEINESGRE10
t MFOFEEIN TSI EMNFELLY,

L—HABIE, BEEHM 1 ODAETIHAG, LEDERE 10 t [TES
HE (RFEKR) ro&EXLUX15ZNLTEFSNE, COL—FHEB
(F, BEERBM 100U DF/EITE, BIAIE/NILREN 1T 4 s LD



WO 2012/108054 8 PCT/JP2011/052949

[0031]

[0032]

[0033]

[0034]

[0035]

ILAL—HFEMNSEY, 900 nmlEDRER., FFELLE1000nm
LEDEREMERSN, YAGL—YENFEICHEREINS,

SHELUX1BITEANS L—HFREALT EBEITOVTIEHICTED
BN, EXELUVX15DLEAICL—FRIRBEEELTEXL X1 56IC
T THRLTIBELLTELVL, EXLUX15DOLEAICRFIS—%
RELL—YREECORGIS—ICATTEHS LTRSS —TERLL VX
15ICAITTRHAT HMEICLTE KLY,

COL—HEBIE, BIFREHBM10E LTEHO0. 6 25mmOEfERE
RICES Lz EORBEBEN1~80%DFERTHDH I ENLEFELLY,
BlzIE, BERREM10LELTY Y VDEKREREZANEES, BEHN
800 nmUTDL—HATERIAKENH, KRADHMNMIZN, A
HOBRERE1 2FZWMHATHILENTERNEDH, 900 nmULEDKR., 7
FLLE, 1000 nmlEDREMNERSNS, F-. KR10. 64y
m®D C O, L—HTlE, HEBBENTTELH-6, BEKEROMIET S
CENR#LET-D., YAGERED L—FLENFHIZEREINS,

L—HHABDRERENMNI 00 nmEllEAIFE L WNERIE, FEEMA900Nm
PETHNIE, D) Uh oG HERBRERICHTHIL—TABOERES
BMEStE, BRESERACRER 1 22BEIHETIENTEIND
THbd, L—FABIF, ERRERREAODEABZHICHEH SN, HDHOILER
BERDEREADHLEN S FHFHARICEN SN,

(RERBDORAIRE

EHRLUX 15 EBEREM 10 &EEZEXMNICHBE S THERHHM 10
NEBICHERE1 22 BRI HIEELTIE, HIAE, BEZBM10EXY
AT—Y (BFRET) LICHEL, EZEFY v Y, #EFryvIHBETID
BEREHM 1 0%2REFT D,

ZFLT, XYRT—UTHERTEM 1 0EXAMOYARICHESED
ET, ERLUX1 S EEBEREM10L %, BEHRBM10DERL VX
15MAMESNTNDRAINRE 10 t &FTHARICHEMBIZHEBE LN



WO 2012/108054 9 PCT/JP2011/052949

[0036]

[0037]

[0038]

b L—HYHXBERF IS LT, HIFERIM 1 ODABICER L L—HH
BICE>TEHDI T Vv I 12chABEENE, CDIVTVI12cEAT
595V 2o DEERNPLBRORERE12THD. CORERE1 2H
BEREN-HER, ASREBHHREREREM 1 1 AR ESHhD, CORERH
BERMRERZBIM 1 1, BERSRBMABICEEEII-RERE12L, B
BRE120LA (ThHHbL—FABOWREHNA) THEFERB10ous. ¥
BE120OTRICEZEREB10dE, 25T 5., HEERE1 0 ub K UEKE
BER1 0 dIE, WEE1 2(CL > THIFEREIM 1 OB DH S &IT&Y
BEREhfz2DTHS,

BE, AT—VOBEREZMAS7=HIC, AL/ 25—PRJTUE

— B EDL—HY—E—LRAFEZAL. EXL X1 50T TR
TL—HYRERZ YT HIEEHALTELL, £z, SO &S LREE
HETH>THRERE 1 20HHOER TR, EiEREHM 1 0 DHBSHAIORE 1

CTRLLEZERBI10OUDRA 10 tICL—YABOESEEHE.
BIEEERT Y — U &fF T, ZDH%R. COT—V EEE(CHEEEM 10
U (Bl LT, B9 4HL5(C. WER1 20FG@HMEZLSE-L
THERE 10 uDRBEEIT>TH &KLY,

CDEIGERHFICE>THHSNI-TRER1 2T, B4ICTT LI,
L—HABOREHMB CICETLEZRDI T VI 12 c MBEENTINS,
BT D790 12chTiE, BEGER, REE1 21 0EKERET1O
uERBE LA TAHEAT, EERHM 1 ODMELLEEERLTHET S
SEMTFERLLY,

BHE. V79912 cE#HRTHITIE. L—FEBICKSIMIMEET b
HREE1 2ZENT AL D ICANNERHRERZREM 1 1 Z~E/HL.
~ZHE BIZIER3, IS0 14a~d) 2FBEFEMEDL L IHE
RIEMRETEREI S ETHRRELTHLVN, A—OHMEDEERIH (5
ZIET)avgzn) (IZHL, B—0RHESHET. BIZIEYRT—C0EY
%6~50 umERTEHHABICEKIOMIETL., ChEEHRTEIHTA



WO 2012/108054 10 PCT/JP2011/052949

[0039]

[0040]

[0041]

[0042]

[0043]

ZRLTASHEEHEET ST, BRICEELTH &L,

(%|EETFE)

D%, REEB12LEBERBI10uEDNREEITS ., ARERET
F9., ANEBRHAEERIM 1 1 OAIRICKHER1 2521 IE 5,
HEERIZIE, FlRE, BEERE10d, BERE 10 uDFENEREIC
BOTAEEHT S, CORE, MSICTRT LS, BERERE10 u &L BES
W1O0dEICE>»THERB 1 2 EFEN-BEDLDNFoNS, HH, B
HEEI1OUDREI1 0t FL—FABOHRBRHABDOETH S,

BERE12HBICELE L TVAIEEL, REE 1 20RAKENTBREER
PRI 1 1 DRAIEEDE#ESTRHICEMEEICE, COBHESES
EEEBRT D ENTRTH D,

D%, B6ITRT £DHIC, ANBREBHRERZRZEM 1 1 OLTEIZ,
ThnEhn, eEHER28u. 28 dEEET D, TaLL, BERE1O
UDKRE10 tICEREER28 uZEFFIS 4 uTHEEL, ESREAR10
dOXRE10bIZEEHER28 dEHERIS4dTHEET 5. EREER
28u, 28dITl&k. FNEN, REICEILEE29u, 29 dAHENT
Wd, AEBHBETIE, BIEE29uERE10tIC, BELE29d%ZRE
10bIZHEET S, €EHEMR28u, 28d &L T, HIRIE, SUSH
DREHAHBRERAND, BEHlE LTI, EEOFERYETO X THE
HAahdiEERTH>T, MO JavaA Ty FEEROMBEI VIR
ELTHEREINIEERZHANS, COEAFITREESELHDEKITET
5EEBRIOEBENNMETTHDOT, BEFEBESEY (BEEB10u)
EEBBICHBMESBELEIENTES,

COEETIH, £F, 2EEEIR28 uZERZERZEB10uDRE10 tIC
REERZEEFITHYMT., EBRE/R28 uEEITLLAZMASILET
BT 5,

REEAZEFIOEEAER. XER12LEFRB10uEDHFEE 1
uTRIBET ADICRELG ALY LTI L L, REEREEROEERE



WO 2012/108054 11 PCT/JP2011/052949

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[ZIEC. T 5959912 cDTik, BEFHABLTH &L,

REEREERE LT, AIZIE, B/ Ao EREREEE LTELT
BTV VILR2EE/ I—HAMNORLIEERZANS, CDIFE., KREL
T/ T—BLUBIERIGHMNIEKBETHD E, KB TRIFLRIZELHL

FEESB1OUDREEE 10 f BIXEI Yz \ORIBEE) MNiELE
ENAHTEZHLETES,

REEREERDEREHE. BILRTO. 1~1TmmbhFELL, O
156~0. 35mmAKYFELL, REEAEERIOEREAINBEICK
EFWMGE. TRFELEGLIETICREMEZVEL T 5L, BiamEs (21
arvoz/N) DEMFEICREEREEFORERENMNMECYPLI <GS, &
=, ZWEANBEITNS OGS, BB L - EEE SR ERA 07K A FIEE I R FFR
ENELT D,

REEREEFRORGEADHEIL, EETI52EEER28u, 28d
FEENSSICEARETIHEEANSIETIToTHELD, BEMIZTY
LTL—FZERAWTITS 2 ENTES,

BELEBCEEHER2 8 utEBHER2 8 d LDTFTENTRITHE
LNEWNESIZE, 1TRULOHEMREERL TRELTTEZR/TLELEL

Fl-. EREEKR28 u, 28 d EZREERAEEH THRERE BRI RELS
@EM 1 1TOLETEICEET SK., FET 2DEELTHLLL, @ERKIC
BELTLHXL,

BEICEAEAZHELE-VMERICE, —AOREICEREAEREZEES
HTEEFINMELLER, 35 —ADOREICEREEREEB TS LM
FLL COXSITHETOEETSEE. REEARERNZEATHEN
NHREBHAEFERESEM 1 1OLETH>THLITAEATH>TH LY,

BR, BiEREAM 1 ODFEEEICESERMNEE LTEILET S LZIHT S
=012, ERAAVEEFHVBET A LLEAN—LAVY—ELTANT
H &Y,



WO 2012/108054 12 PCT/JP2011/052949

[0050]

[0051]

[0052]

[0053]

[0054]

EEHERE LT, FTESLUFEENEGLNLIDTHNE, FEE
ERADREREOBBMIET > TLTEEDEL, EBETIEEHERG
KETOREETIEERZ-O, Jaryz/ 0248 G BN TIERE
EBEEZEHTAILDOTHAIENMFELL, KPREHEDE2 Y 2 4 LiaHEE
MITEMRT ABILE (BRIERIRRE) NBOAMITFELLY,

REINI S ) a0 o NEIRRISKPREEZT S0, BEMOEEEE
WRICONWTIEF, BETONSIEBDOIRBNEEITI ZENFHRLLY,

REEREEREEBEEREDEBENETOHDITIE, BHMETLE
MAECTERREORILLEZRL L TERGEEEAZEHT L ELIC. 7D
—RZEZBOTVRERBECTHIONFELL, LEDILFEHAEEF. B
KPICEESRTRAWVERESFOCREBELELGENH S, LEEOEMMAEL T
 BERMIZEY O RTSRA M, ay b TSR MGEENZEITFLNEMN, BV
RR—I—TE2ERERORELEE DA HENRLEETHY .. TOHE
F#80~2000AFFLL, ERHUEROREIA—VEEETHE#H
150~800M&KYIFFELLY,

EEHUEROEE®R. H6ITRLIZ&S(C, £BEER28 ulCEARD
HhFuZz, €EBEER28dICTARADAFdEZTNENMA S, T T,
WER12LEERM10dEDHEE11dELYD, RERB1 2 LEERE
TOUuEDHRA 11 uDES5HRIBELOT L, ZDF=H, IHFu, FAdIT&K
ST, B7I1ZFRT LT, RERB12LEBFERB10uENDHEET 1 uTH
B b, CORMBECK-T, HIFEREB10uZEHERE1 2N LRIBELTHD
FOEHERER10s %55,

AFu, FAdEMRAAFREFITRELAL, HIZE, B8ITTRT &SI
. AR EE R EERBT 1 1 ORIBE Iy F UL THRERE1212ES3
6ZWHL., R9ITRT LIIC. COEIGICHRKEAMIO BIZIEAHY
A—F) EEATAHIETHF U, FAdZERESETH LWL, T, K10
[TRT&£SIC, ABREEMREKRDM 1 1 ICTAARANSAIFEMA T,
EARADHERFuETARDABAF dEEZRESETEH KL,



WO 2012/108054 13 PCT/JP2011/052949

[0055]

[0056]

[0057]

[0058]

[0059]

CDEIIILTHON-BERERT10sDREEE 10 fIX, HIAIER T
TR &SIC, HETHS, TR 1(E, BEFERERT1 0 s DREE
10 f DXAFHEHMBEEETHS. G, B11TEH, FEERZHYDOT S
THLHDIC, MRAMATAEZRLZE1OHL—RIZELSETELTL
%o

LEERBAL =& S 12, AEBEHBEIZEY, KELENADEXLVX15T

. BESDHM 1 OMNDBEVNEABHIL—FABICLEIRIILT—F&EFS
BHENTESD, -T, BRERHM 1 0N, EAT (L—FHEBOR
SEBCIZR--RE) ANPESVOHERE (INIMHEE 127 L-RER
BEMHEHZRBM1 1 2H]ET I ENTES, ZLT, HERE12H56
HHERE10uZRIBT AL TEVEREER10s ZHET 52 ENB
BTHD, Tz, COELHILTHFNEFRERT1 0 s ZHBMERBETESIC
HETHENTEDS, L, HEEB120EHZMZ S & TEGRE
M10MhoSHMOERERZEIR10sABLNIZDT, HREREARLIES
ZEMNTED,

Tz, HEE12¢ELT, L—YABOBHEBMBCEFTHRI TV IER1
2pDEEREBHRLTNS, ThITKY, REBEE12LEBERE10ED
N HTH S,

SHIT, WEE12,LFBEESELHE. FE11u, 11dD55B, L—
HROHWBHADORE1 1 ush LRSS TRHEE10 f ZHEELTWLD
o COESHIMMEILEIN-RIEE 10 f ZABLOHEBEHEE LTERT S
C&T RBEMERT AHEEDKREADEANEETHLIENTED

Fi-. BfERER10s EHMHT HIETE. REICEKILE29uEEFT
5BEEER28 uFEFKREE 1O UDRAICESF L CRIBESIELI L TH
HRER10sEBTND, #-T. EEHEREDEE(IC. BEOFXER
HETOCRTHEASINIBEERZRANSENTE, 7V UILREEES
BARICAVWDRAGEFENERTHLT/ TV L— L REERIERAVG



WO 2012/108054 14 PCT/JP2011/052949

[0060]

[0061]

[0062]

[0063]

CTHEL, Ld, RIBLE, KITRTSILETERRDEEANKEL
BRLTHANZESGEDLDT, ERHEER2 8 uNLEHRER10s 28
BICRESEDHIENTES,

BE., AEERETIE, 2EHER28 u, 28 d ZNERERBHAELE
BEHM 1 1TOLETEICERENBYMITT, €EEEER28u., 28dITH
EFMAZTCRHEST DL THERZEIR10s EMAT D ETHALEA, T
VFUTICEYHER1 22BRETHCETRHBELTHELLY,

T, BEREBM10ED VIV INIRBEESNELDTEGELS, ¥V
AVIINDA Ty b, BEROYI7A4T,. SiCREDA Ty b
nhbPYH LY/, HAWNMEIZOFRAICHDEES (GaN, GaA
s. I nPRE) ZRRSEBRLIEIX DL NGEEZERATERTHD
o Tz, BIEREM 1 0O0EAEIE (100) ICRLT, tho@mARLET S
CELTEETH D

<EHEHBI1 >

AFEREL, BEERHM 10L& LTHREREL-EHZEEOL a2 T/
10 (EA#625um) #Efgliz, LT, EfEH1ELT, ZDTYO
VIOINTO0EXYRT—UICHEL, ¥Jarozn1 0D L—HFHDK
FBHEAEIOREI10t MoDO. 34mmDIEEIZ, £2L2X18ELTE
2FEMLUX18%EEBELIz, COFE2FHL X1 81, HIERFET. 8
mm, BE#3. 8mm, BIFE1. 58DOLUXTHd, £f-=. 1L X
16&ELTNAMNO. 55MF1TFMLLUYX16EERELT.

ZLT,. KR1064nm, #BYBRLEAKH100kHz, /NJLAWES O
B, HATWOL—HABZEFL, E1FELLUX16, F2FHL VX
18%@EBEIETYYarIz/N1 ORBITHERE 1 2%ME L, U
VOINKRE1O0 t Mo MIEHETDREREID, 2FYHRERE12FTOR
EDIE, B1EMLR16EV)aVINKRE10t EOHEMEZTH
BYILHIELTHIEIL, HERE120BRATEFE2FHLX18&T) T
VOINERE10t EDMEEMEZRET S & THIEL =



WO 2012/108054 15 PCT/JP2011/052949

[0064]

[0065]

[0066]

[0067]

[0068]

REE1 2ZBHTARICIE. XAT—CTEHET1 5mmBBHEIELN
HL—YABEEE L, KWVTYRT—CT1umE-=®INERYERT
CETIE5mMmMX15mmAOIY FIZL—HYRORIBEIHETS & THHE
B12%WBELIz, COHKBR. HERB1 20 LA (THaHEL—HFEBOK
BEEHAD [CHEERE1OuE, HEE120TRIICEBERE10dEERT
LNEREER R EERBM 1 1 PR EShT-, AEBBETIE, ERERE
10u, BEFERH10dIE, HERE12(C&>TLYar /N1 OWDE
SN ELITKYBREINTZEDTH S,

CD%, RER12FZEHIDESCSYarIzNT1 0EAZHL, ~
EHEZARENE (EREFEME) THREL. BRI ~ZHED
AFBEMBEEZR 1 2I12RY, AoMGI T390 12 ch 1 umfElRTHR
BMENTWDZ EMNHEREINT,

T, Fpl2E LT, LEREREHEDSE, YXAT—UT1 umTREE
K1O0UMTEBIEDHEHRELEATHRERE1 2% LIz, FLT. @
FRIZL T, REE1 2T HL3I122)ar7z/nN10E~ZHL, ~
EHEZARENE (EREFEME) THREL. BRI ~ZHED
AFEMBEEZR1 3ICRT, AoMGEITv912chH 10 umfERT
MREIhTWD I EAERINT,

T, ElEBISELT, EEFI2OLSITL—FRERF LR, XX T
—OT1O0UmMESTRICYRT—UTHEETBIESIBLEN L L—YRER
HIHLERYEBRLIZ, ThabE, BFRICL—YRERFLIZ, LT
FHRICL T, REE12%#EMTH LI znN10E~ZHL,
~NEHEEZAFEME (EEETFHEME) THRELE, EEfl2aLVb. &
TV INSHITHBEICKECHERIA T,

<HEHI 2 >

Fr-. AEBAFE, REBEH1THW=Ua oz 10ERBKDY O
vozNnERV, EEA 1 OREFGETHER1 2R L THIAMRE
BRREFRREIBM11Z2®/EL-, 2L T, EE&ER28u, 28d%H

or



WO 2012/108054 16 PCT/JP2011/052949

[0069]

[0070]

[0071]

WTEEREBE1OuZRIBEL., BEEEER10s 2/, COEFRER
OsMFME10 fE2L—FRHEQIEMBETHERELI-ECA, B14ITRT
EHREATFON, HIES50~100 umDMGMARIEE 10 fICHEENT
WBI EMNFEREINTz, ZIT, E1 4T, EHEAMMTE (U mER)
THY. MELRAES (%BRT) THD.
<RI 3 >
(el 4)

AFERAFL, EERTM10L L THEZEEME L-EERO> )Y
JxT/N10 (BH#625um) ZEFELE, LT, EEHl4&LT. 2D
AT INTO0EXYRT—UIZHEL, EE1064 nmD/NLRL
—HREBHE L, —AAEmmOTEREAMKORERE1 2 EHALT-.
ZLT, SO Jarvozn (NHBRERBUREREREM) £2~ERTEH
ETHEREB1 20HEE2BLESE. COMBEZEENEFEME THELE
s HERB120BHTIE30OUMTHoT=,

RNT, COBMEDSIVAIARY FILERAIELE, AIE T/ LR
R MLRZER1 5127, RE1 1u, 11dOMETERBAIIZKER
ARG MLDY T EHBRESN, REREMEANELTINS Z ENHER
ni-,

(L5l

F-. AEBAFIE, EEF 4 THW = o D zNERBEOT YOV
INZRWL, UTOESICLTHRBIDOREEIT o1z, B1 6, KRLLELpS
T, L—ERXFBRICKYERPTL—YREER LI EEHATIER
MEBETH D, LEFITE, EEF 4 (TR, L—FEXFRELT, &
KLUX15IZRATERL VX1 1 5NRBEEINTILNS, RERFITAHAWN
BIOEHLUXT1151E, FOHLUOATHDIEILYX116E, F1L
YAX116&2)aryzN100REAEDHEICRE SN -INEBRADH
FAR118&, THEEIND, COREEAERADHTSAR118F2ID&
SICEREBETHLICE>T, BREARTHSS a0V /N1 0 0DRAIC



WO 2012/108054 17 PCT/JP2011/052949

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

L—HRRY FSPEEHTAIL—FABIE, a2 Tz/\KRE100 t
TERIFENTL—¥RELTIY IV /NRABISEAL, vz
NEICEXREHESRIC, EDRIMNELSLVIRERT 5B EHAILIC
A, THEHE, YAV NRAIBICHER1 12 (NIEE) ZFMED
FEMEBEICAMEDEAV THEETHIENTESL, CITIREEBADAS
A1 1 8ICK > TWENERINATNWEIDT, COMENEHVIE, EiE
BADKERE1 20EHATLYHKRELKHD,

ALBBFITIE, NAO. 8, =10 0ZOEMERYL LV XIZ, INE
BEADA S A1 18ELTERO. 15mmDAN—HFRE[IT1=,
ZLT, BEE1064 nmD/ LR L—H %, EiEfl 4 DHE &R CRARKEK
CHATYYa DI NT100ICEHFL, —NEmmOFEERREAFIRD
WHEE112%BAELE. ZLT, 2O z/N100%E~EHTS
CETCNHREE1120HEEFEHSE, CONMEE2EERETFEMERT
HELz, CORERB1120EHAFEF80~100umTHo1=,

RNT, COBEDSIIVDHARY FILFRAELIZEZA, HERE1 1
2OLAOTRIORETIE, EEFHADELIBREGBAEFEELTLEN
ZENFER SN,

E->T, RRBRAIUZ LY., LBHIZELERTEREF 4 TE, Yooz
NER (BERIHAL) [CL—PATMIBESINEIBRERE1 1 20FEHH
INEW=H, MIITAES TRILF—ORXFEETESLZ EMNY T,

T, EfEFI4TE, RE1 1 u, 11 dDAEICKELERSHLIEFE
T5H, COMRNDFEICE>TH, LBHI& Y £LEMEH 4 DIFS5HEERE
EFREEMSRIBEL SN,

[% 2 EfERZRE]

RIZ, B2EMBEBICDODVTEHRRAT S, B1 7%, XEEMREICEDIERS
mEREEAES S URBREBHAEERSBM EHAT S L TRV SRR
M NBNIZEEDRANEHMRTH 5.

AEMBEECTHVIEBEREBHMNEIMILESG 9, LEAIICHESI NI



WO 2012/108054 18 PCT/JP2011/052949

[0078]

[0079]

[0080]

[0081]

B#ESREM 1 02 RFI HAEERT—27 08, BERAT—T 7 0DEERH
EHETAEERT—CHEFRT7 2L AT AERAGEFRT7 45HAT
Wb, LT, BEFERMHASBMILEES 9l L—YRFE76&. £HXL
VX15¢, ERLUX 150 LEEGRAT—V70FETOHERMERART HE
RUBEHREZE (ARET) LE2FTHOIRFEEB0EHA TS, S5IT,
HFERMMAEINIEEG 9[&, EEXT—7 OMEEE#H7 0 ¢ LEIERX

—CT7O0DHELDET, BEIAT—U70EKEXLUX 15 EEMHEMH
[CRRESEIXARABHAT—V84HBLVYAMBEMRT—U86 %A
T,

AEBMBETIE., COEBRBHMRBMIEE6 9 F#AL, EHEERXT—3
7OICE#BERHM10%HEL, BEERAT— 7 O THEEREM 1 0 £5:E
THRESEDD, F1IEEHREBLRKRICLTL—YABEEIG L, RTX
FRABHAT—U8 40 Y ARABHRAT—U 86 TRIERAT—U 7 0 %9
SET, L—YABORBRFMEZEERT—27 ODFFEFRAICETERRE (
Tum, 5um, 10um#iE) THE-oTz%., BH%EHRYRT LT, BHiF
B 1 ODANBRII 2 RTKDBEEBEMRT 5 EMNTE S,

AEBHBETIE, L—ABOEXROBBSANARELDIDT, L—
PROERIZL>TRETSHIV IV IMNIOHLEIZEELTWS, FLT,
L—YABOESMEZREXT— 7 0DFFARICFHAERMRTE 2%
BHEBRYRTCET, VF VvV FRDARICHESESZENTE S,
ZLT, CO&SHRBRERMHEZSBMEZEEL, F1EEBELR
BRICLTRIBICKVERBRRERERET LI ENTE S,

hE. BIZTEABKROBERZEREME, BERAT—27 0L£IC, EEREH7
O clTxt LTHFFC, MRZEVTEREELTHEL, ChITKY, L—
HHBOEKICLDI T vV E, AEHSMICERT SAMLICRET S
EMNTES,

EXLtoFAT&EYE

AERICEYBOERBRERZDNRERIBH TSI ENTELI &b,



WO 2012/108054 19 PCT/JP2011/052949

BYIYHSIN-EERERIL, S i 2ikchnld. KBSHIZEATEET
HY, £f-. GaNRFEERTNARBEDY T 74 7ERGZ ETHNIE,
BAFTAFT—F, L—FFAF—FREICISATRTHY. SiCRETH
niE, S i CRNT—TNARAGEIZHATETHY., SHAILY FO=H
ANEH, BASEH. M TV F/ EREFEIFLEREVSFICENT

EAERETH D,
fFEDEHEA
[0082] 10 H#E&EHM., a7z
10u HfsmE
10d HiEHmAE
10s HigmER
10t XM
10b XM
10 f Rgtm
11 REREEMREERIM
11u 5@
12 HEE

12p 229988
15 &EHXLUX (L—HYEXLFE)
28u =REHEIR

29u BB
B L—%%
BC R5Eh
E 4 EE
M HRE
L1 AR
L2 (AR

T E#H



WO 2012/108054 20 PCT/JP2011/052949

FERIE]

[FERIE2]

[FE3RIE3]

[FERIE4]

[FE3RIE5]

[FE3RIE6]

[FERIET]

SRR D #EH

L—HRAEHFT S L EHICHBERMBMDBRRICERT SINEE
WIEYT S L—YELEFERE, AILERRNM EICEEMICEET ST
e,

HIEC L—HEAFRICE Y, AIEEERSBMREICL—F A ERS
L CRISCEERIMAMICHIEE L —RERALTHIEL.

HIEE L— YN F R AT EMERAM & ZHEMMICBE ST
SEMGEREBMARIC, 2RTKOBRERZMRT HITIEL.

HIEEREBICK YRS TR EEREZHREREREN o RIRET
S ETHIEREREMRT HIIEL

FRIDEERHMET DERBERDEES A,

RIEERERBE LT, BIEEL—Y OB E FTHI S Vv I BDOE
BHREBAT S LERMET HFRIE 1 ICRBADELRZERDEE
73k,

IR I > TR SN RBEN MEETH O L E/HLETD

FERIE 2 ICREHEDEERERDOEETE,

HIECEFREREMH T S ITETHE., AR ERBOEEAID S B
REL—YAERFITOADRENORIRET S & 2R E T HFERE
1ICREDELEREROEETE,

HIECEFREREMH I SIETE, REICEILEZE T 2EH
EREAGEEMGRBOREICHESE L TREET DI L EHHETHH
EH1ICREBRDOEGERERODEESE.

RIEC L—HEAFRE, ZERPTEXALERIC, BIRL—YERTF
B DN BEIEBIZEE L= B FIEE L — P R FRO P REIZHEL 1=
HREYBAR LV EAFRATEETDILSIICHRETHLEH
BMETHFREVICEHOEFZRBERDOEEHIE.
HIEE L— Y EAEFEIE,
ERHPTERTHIETDLUXE,



WO 2012/108054 21 PCT/JP2011/052949

[FE3RIES]

[FERIEI]

[FE3RIE10]

ouj

RIEEE 1 OL X EHRREERBM EDHICEEENIE2DL Y
&,

FELILEHBET IEREGICHEHOEBRERDEES .

L—HRENBHEINLAIOMEEERBMREN SHRREEET
DIEEH#E, MEE 1OL X ERERBBMRE L OERTHRET S
CEEHBETIERETICRBOEBRERDEES X,

MR ERBDEHE, L—FENBH I D A0 ELEREME
HEABE2OL VX EDERTRET S LER/HMETHHERIES
[CRBDEBREROEERZE,

BEfEMBMICRENS L—RERE L THRETERALT 6 & THI
MEBERTMORBICREREEMRL., MEREB,I L ERRERE
FET 5-ODORBHRERHAEERBMORESETH>T.

L—HREHFTHELLICEBRBMOEREICERT 5INE%E
WETDHL—VEREFERLEE, MTHEERBM EICFEMICEET S
TRE.

HIEE L—YEAFEICK Y., HIEERBMREICL—YHEERS
L CRTEEE#ERBMAMICHIEE L —FRAERAXTHIEL,

RIS L— Y SRAFEREABEMRIM & ZETMICEE S LT, |/
MEBERTMABIC, 2RTKOBERBERRTHIEL

ERETHCLEREMLET S, AR ERBEAERRTMORERE



1/9

WO 2012/108054 PCT/JP2011/052949

[E1]

| 'E
I

SESSaNNC
|

B
| '
|

[E2]

0

L e
| T 16
L1JTL N l‘ﬁﬁ’/f\qs '

Jﬁ /-

10t
h \\V/4
kL2 \{Hnmx D 12




2/9

WO 2012/108054 PCT/JP2011/052949

[E13]

[E14]




WO 2012/108054

[E15]

3/9

PCT/JP2011/052949

[E16]

o

—~—29u

10u~ e Fu
11< 12 s
10d~F
S A L £ =
ES LSS bt AL
\ ] ~1—~—29d
] / ~28d
11d 10b 34d



4/9

WO 2012/108054 PCT/JP2011/052949
[E7]

10t

W I 29u

I I I I AN A A A A 4
10u(108) ~E-2 e N

12 5SS S e
10d~V A

[E18]




5/9

WO 2012/108054 PCT/JP2011/052949
(9]
11u
/
] —~—28u
7.4
10u—~
115 12 =%
10d~F7/

N ’ ™~—29d
| /. 1~—28d

\ \ \

32a 11d 32b

[E10]







7/9

WO 2012/108054

[E13]

[E14]

~—
=5

S OFpEE

p=iad
e

—_ ek ek e e e

o )
R TRRE R Y
L Ll
\\\\\\\\&\\Q = \\ \\\\\Qy\\\ \\Q\ e \\;\Q
> = NN R \ =

N

R
R
N
N

.

PCT/JP2011/052949

M~TiE (ym)



8/9

WO 2012/108054 PCT/JP2011/052949

[E15]

B (em™)

B mERm 5 0 0190

BEl{ym)

409
U 7E]

R0 5E050

2 d d
6 ~ o3

som|  HABAE(om™)
i
H
[E16]
-—BC
JB_,)
T
I e T

{ // 100t
\' d 112
L Vv







INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2011/052949
A. CLASSIFICATION OF SUBJECT MATTER
HO1L21/02(2006.01)1, B23K26/08(2006.01)1, B23K26/40(2006.01)i, B28D5/00
(2006.01)i, H0I1L21/268(2006.01)i, HO1L21/301(2006.01)1i, HO1L21/304
(2006.01) 1
According to International Patent Classification (IPC) or to both national classification and IPC
B. FIFLDS SEARCHED
Minimum documentation searched (classification system followed by classification symbols)
H01L21/02, B23K26/08, B23K26/40, B28D5/00, HO01L21/268, H01L21/301,
HO1L21/304

1922-1996
1971-2011

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2011
1994-2011

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 2011-003624 A (Shin-Etsu Polymer Co., Ltd.), 1-4,10

Y 06 January 2011 (06.01.2011), 5-9
paragraphs [0023] to [0046]; fig. 1 to 4
(Family: none)

Y JP 09-331077 A (Ion Engineering Research 5
Institute Corp.),
22 December 1997 (22.12.1997),
paragraphs [0020] to [0030]1; fig. 1, 2
(Family: none)

Further documents are listed in the continuation of Box C.
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to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Document 1 (JP 2011-003624 A (Shin-Etsu Polymer Co., Ltd.), 6 January 2011
(06.01.2011), paragraphs [0023] - [0046], fig. 1 - 4) teaches that a
single-crystal substrate is formed such that a laser collection means for
emitting a laser light and for correcting the aberration to be caused by the
refractive index of a single-crystal member is arranged in a noncontact manner
on the single-crystal member, such that the laser light is irradiated on the
surface of the single-crystal member by the laser collection means so that
the laser light may be condensed inside of the single-crystal member, such
that the laser collection means and the single-crystal member are relatively
moved (continued to extra sheet)

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.
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to form a two-dimensional reforming layer inside of the single-crystal
member, and such that a single-crystal layer separated by the reforming
layerispeeledfromthe reforminglayer thereby to formthe single-crystal
substrate. Thus, the invention of claim 1 is not admitted to involve
any novelty to and any special technical feature over the invention taught
in document 1.
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