wo 2015/152156 A1 |} JNF 1 00 A A

12) FEFBAENICE DV T AR S -ERERE

(19) 18 R ANAY P A HE AR > OO 00O O A0 0
EREBR g -
; 10) g =
R = WO 2015/152156 Al
2015 % 10 A 8 H(08.10.2015) WIPO | PCT

(51) BTS2 E 74 REAN: BB FH, 5 HASEGAWA Yoshiki et
B23K 26/064 (2014.01) HOIL 21/301 (2006.01) al); T1000005 REMFEEHRIALON_TEH 1%
B23K 26/53 (2014.01) 1SHDN MY PLAZA /(EﬂiéT;EEﬁ
Q1) ERHEES PCT/IP2015/059937 (?P;F’) oK BIRERHIFEAREHN Toko
(@2 EFRHERE: DISFIR0BEON0L) ) serE EROLGVEY ., 2 TOBEOERNR
(25 EFEHBEDSE: BARE #E A TEEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
R = BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN,
6) EFRRAEDEE: SR CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES,
G0) BRIET—4. FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
#5B8 2014-077537 2014 4E 4 A 4 H(04.04.2014)  JP IR, IS, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, MY,
@) HEEAERR =7 ABA K HAMAMATSU MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
PHOTONICS K.K.) [JP/JP]; T 4358558 &% [ [ ;E#2) QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM,
TEEMEET1 1 2 6 &M 1 Shizuoka (JP). ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,

(72) ¥ E: IRA [l E (SAKAMOTO Takeshi); T Uz Ve, VN’EA’ ML ZW. .
4358558 BRHIREMTERMEHAE 1 1 2 6 Hih 84) BEE (RTDHVRY, £ TOEFEDOLEER

D1 ERKR =9 XABEARERN  Shizuoka (JP).
$RIE 23X (OGIWARA Takafumi); T 4358558 5[

% AYE] HE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), 1 —

EEMMERTEE 1 12 6 Hiho 1

=9 X%XE2 A Shizuoka (JP).

SEMVR 5 <7 (AM, AZ, BY, KG, KZ, RU, TJ, TM), 3 —
0w /8 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,

ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
[(fEH]

(54) Title: LASER PROCESSING DEVICE AND LASER PROCESSING METHOD

(54) DL T -

231

111(107) |

236

HIFENER

~
2050 2@0 i
2410
{241)
210

\208 V2

2387

211a
211
211b

LB1(LB2)

233 2

204~_.] i [U-—~232
1 = R
e L

1

FIG. 7:
250 Contral unit

L—HINIZERVL—YIIAE

(57) Abstract: A laser processing device (300) is provided with a laser light
source (202), a light collection optical system (204), a control unit (250), and
a reflective spatial light modulator (203). The control unit (250) and the re-
flective spatial light modulator (203) adjust aberration such that when, using,
as a reference aberration, an aberration generated when light is collected at a
light collection position with an aberration correction amount in a state where
an ideal light collection position is shifted by a predetermined distance to the
incident side of laser light (L) from the light collection position along the op-
tical axis of the laser light (L), a modified region is formed in a first region
that is closest to the surface (3) of an object to be processed (1) or a first re-
gion the distance of which from the surface (3) of the object to be processed

250 (1) is the predetermined distance or less, a first light collection length longer
/ than the reference light collection length of the reference aberration and a

first light collection intensity lower than the reference light collection intens-
ity of the reference aberration are obtained.
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