Study on Laser Cleaving of Sapphire Wafer with
Groove

SEg:jpn

HhRE

~FIH: 2018-06-15

F—7— K (Ja):

F—7— K (En):

YRR

X—=ILT7 KL AR:

FiTE:
https://doi.org/10.24517/00050330

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 3.0
International License.



http://creativecommons.org/licenses/by-nc-nd/3.0/

146

Copyright © 2013 JSPE

ML SNV 7 747 7O L —YEWZ B3 D58

BRRFER T

Ok PS5, b H R, dAER H 1 52

) “BEFXAYEVRNTE EKEF

Study on Laser Cleaving of Sapphire Wafer with Groove
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Mitsuboshi Diamond Industrial Co.,Ltd Syohei NAGATOMO

Laser cleaving is a prospective technique for separating a wafer or a thin palate of brittle materials such as glasses and ceramics. In laser

cleaving, initial crack is necessary for crack propagation theoretically. In this study, the fabrication of a groove at the surface of sapphire

wafer by a pulsed laser beam is proposed as an initial crack for the laser cleaving. The influences of laser condition and specimen size on

cleaving characteristics are investigated. The cleaved surface is evaluated by the measurement of surface roughness with a 3D surface

profiling system. As a result, the trace of groove on the specimen by CO; laser beam irradiation made it possible to cleave the sapphire

wafer. The specimen with the width of 0.5 mm was cleaved without any thermal damage.
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Fig.1 Phenomenon of laser cleaving
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Fig.2 Experimental setup Fig.3 Image of groove

for laser cleaving as an initial crack

Table 1 Experimental conditions for laser cleaving

Laser CO, laser
Wave length [pm] A 10.6
Irradiation mode Continuous wave
Laser power [W] 0 3.0~9.0
Defocus [mm] df 0~2.4
Beam diameter [pm] d 72.4~599
Energy density [I/mm?] P 2.67~16.57
Specimen Sapphire wafer (c-plane)
Groove depth [pm] 15

Width of specimen  [mm] a 24~0.50
Thickness [pm] t 150

Feed rate [mm/s] 14 5.0
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Fig.7 Image of cleaved surface
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2013 LR TP R B R AN TR SUE

— 590 —

Copyright © 2013 JSPE

4. +FENMIINE=Y T 747 OITN\O L—FEi
FFOWENMTENTHVDLY T 7 A4 T v OFIWRERETT -
7=, #EHF A X% 6mmx6mmx150umE L, 2&-6mmiZd O H g7 (25
b BRI £ SN TAE Sh T\ 5. 7eds, AREBRICH
U7z S 13 10um e Uiz, STtk oo B S i & B i o0 525 %
Fig.10/12~4. "\ L—HYEEIC L » TREFZ WSS 2 &3
Tx, MSm, BWEEICRERRETH . iy, AFE
W7 7 AT AEFHMET A TREE L CORREEERET D &
Wz 5.
5.8 §
COL—HE MW, N TRSNIZY 7 7 A4 T 7 OEW;
FEBREIToT-. SBONIREREZLUTICEL D 5.
1) ¥ 774 T v DL —VEIFHIH LT, PIRAOMRELE LT
L—HP T CHEONEVIEEZHET 22 ENFRETHD.
2) A ZO/PNSVREUN T2 58, L—P U —%2 KMz b2
L CRE IR, BIMEASS Z N TED.
3) +FEDOWERIMLENTY T 747 U OEWHZIBNT, ZED
L—WERICL > GREHEIUSET 5 Z E N TE 5.
Bl
AWIEOFITICHT=V, T, T hEzEEELE =B (Y
E v N RSO RS ICER# - LET.
SEk

1)T.Ueda, K.Yamada, K.Oiso and A.Hosokawa : Thermal Stress

Cleaving of Brittle Materials by Laser Beam, CIRP, Vol.51, No0.1(2002),
pp.149-152

Direction of crack propagation
#

Direction of crack propagation |

(a) Irradiated surface 100 [um]  (b) Cleaved surface  100[um]

Fig.8 Image of wafer after laser cleaving
(a=0.5[mm], 0=5.0[W], d=292[um], ¥"=5.0[mm/s])
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Fig.9 Propriety of laser cleaving
(Width of specimen : ¢=0.50mm, ¢=6.0mm)
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Fig.10 Image of cross point after laser cleaving
(0=8.0[W],d=402[pm], =5.0[mm/s])



