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Microcutting Si wafer in water bath by second harmonic output of YAG laser

LING Lei, LOU Qi-hong , LI Shu-zhi, YE Zheng-huan, DONG Jing-xing, WEI Yun-rong
(Shanghai Institute of Optics and Fine Mechanics, the Chinese Academy of Sciences, Shanghai 201800, China)

Abstract: The results are reported that the splashes of micwocutting Si wafer by second harmonic output of YAG laser in
water bath may be fewer than in air environmert. The surface morphology and etching rate for water bath and air environmernt are
compared in detail. The cutting gap as small as 50Mm with edge fluctuation less than SHm is obtained in water bath. This technology
may be helpful for industrial applications.

Key words: second harmonic output of YAG laser; cutting; Si wafer; water bath

COx , 1Mm s 532nm,
© YAG
, [4~ 6]
) 20. 32cm,
, 30. 48cm
[1~3]
, CO2 ,
YAG C02 ’
" 10Mm s NdY AG
532nm ,
s Si
YAG s R 50Hm
S5Hm
(1979), :
1

E-mail: linglei@ siom. ac. en

12003 06 18; 12003 0F 22 1



132

2004 4
spectroscope filter reflector ’ ’
SL454G (—HH - N , )
attenuator :
diaphragm —|—
energy meter lens—T— ’ ’
water —_| - P
4 Imin,
sample 10Hm/ s
Fig. 1 Experiment equipment
Spectron Laser Systems SL454G
, 532nm . 6. 3 JSV- 6360LA
Smm, Ons, 30Hz 100
100mm
0. 6mm
oo BO% JSM - 6360LA
,  532nim Si "
Fig. 3 a—slot in the air (100*) b—slot in the water ( 100™)
5008m s
s 150Hm " 10Mm ~
O o
s R 3b
2 Si 150Hm s ,
224
o 3
g 20+ water
2‘/ 18- ¢ s NdYAG
= .
z 161 532nm Si
S 144 air
g 121
g l; YAG R
SUm, S0Mm
%0 50 60 70 80 S0 1060 110 . ;
time/s .
Si
Fig. 2 Comparison of etching rate in different circumstance 13
18)/em” 10Um/ s,
s ? YAG

(T#% 143 M)



28 2 143
b 2
1. 064Hm 0. 532Hm s
2 9
2 2 3
, 4
] ) 2%
3‘ a
=
E -/ 4 4. 5kV/mm
22 ’
e - , 1L.Omm z
&) _/'
T ~ , 6. 8Hm
- 10mm ,
-
o " 1. 064Hm 0 N&YAG :
20 60 100 140 180 220
fundamental beam P_/mW
230mW 0. 532Um 2. 8mW
Fig. 4 SHG power P, dependence of the fundamental beam pover P,
, 1. 22%,
, 230mW
) 2. 8mW,
1. 2% OmW
2 b
(1) [1] GRANEME W R,MARKKUS P, PETER G RS @ al.Opt Lett, 1998,
K ’ 23(3): 171~ 173.
[2] MYERL E, ECKARDT R C, FEJER M M @ al. Opt Lett, 1996, 21
, , (8): 91~ 593.
:(2) [3] , , dal. . , 2002, 13(4) : 339~
’ ’ 342,
:(3) ’ [4] FEJERM M,MAGEL G A, JUNDT D H et d . IEEE of Quan Electr,
1992, 28( 11) : 2631~ 2655.
[5] , , el dl. ,2002,22(4) : 39~ 401.
’ [6] , , . , 2000, 17: 513~ 515.
[7] FURUKAWA Y, KITAMURA K, TAKEKAWA S. A P L, 2000, 77:
Q , 2494 20%.
10MW/ cm” , 8] : : L2003, 22( 1) : 35~
39.
2 51,1 2 2
(E#EF 12 M) A6T: 499~ 501.
[3] PEYRE P, FABBROR, BERTHEL et d . Joumal of Laser Appli-
cations, 1996( 8) : 135~ 141.
[1] GOWER M C. SPIE, 1998, 3343:171. [4] ,2002(6) : 18~ 20.
[2] ZHANG J, SUGIOKA K, MIDORIKAWA K. Appl Phys, 1998, [5] - 197, 27(6) : 326~ 329.

[ 6]

,1997,27(6) : 333~ 336.



