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Fundamental Study on Dicing Process using Picosecond Laser

',

AY =8 My

*D. S. Shin"*(dsshin@kimm.re.kr), J. Suh', Y. K. Cho', S. K. Choi’
AR AATY B LI AATA
7| AATY REWIIERY AT A

Key words : Picosecond Laser, Sapphire, Stealth dicing, Amorphous, Heat transfer

w

o Qlte] S7E B k] she] Th g, s
2 el e] S 2 A9l 3 Q‘%XHL%
T 3L e ol el whe v g, LED
) Zefubd T3} 28 37 2849 o 1%
A(J%oﬂﬁﬂ)ﬂ kel e Ftakar )it 59
HaI7EH ot 2 o R A 7
=0l A= LED} 7] & 918 2
] A0 &3S | A =R
£ o183 nE kg FA
AT vHFaL e Bl o] A & o] 83k el
- < Aol o] il glo] A W& A
g2 thol o] Zh3g o gl o]
Aol wlske] A& e o] A =]
°] §1o] LED®] a2 <
Sl g oItk ol ‘t&@giﬂri
dlo] A& ARg-ahe] W] o Q)= DA
op71E o AR} &G = AR o] vk
P o] AshE Aol = ] Wi
oA WS o] &7 thold %

N
o AH iy ol
2 o o

e ol N rir
o
2T oo

o o

)

Mo !

[}

¢
o.
oL
1o
o 2

N
i g ot g

NN

L

)
e
i
r_{
o

>
-
o
:Oé

(L4 10 4o
Q2 4 u

% 4o o

B
i > o
=)
o,
)
ro,
o,
ox, Qb [y Ok ox
o 1% nT Q

2

o X
i
-9,

2 fo O
1o,

N
4
oH
I 9

O
-

o M R

il
fucd)
tlo &
off o
oo P
B =
k]
b4
ko X

i)
o

H_lﬁoimﬂﬂi

¥ o

5 o

28 [y 2 0 Piexo o rr A 1o N

>,
Ol
R

AL DA A & A (1)~(5)3) Lov 53
£,y 2% W2 o] A W] YR EE ek

o Aol A& 7E oz Mol A7
= Gaussian W ©] 7] 8} 614 133 2] o w2} -2 8}
ATk Fig. 1= Al B o) Aol 289 W4 o] 322

A 60 x 75 x 100me] =17] = A 5 o] 9t} 714
AR HAA7I= ymolH zHWFORE ex-
ponential g0l W&} 7| & A8k AR L
™ 2] (1)~(6)2] A& 42 of) w2} &) A 5 o)
Aol A8l Absfolo]o] A8k (specific
heat capacity) 0.761J/g-C 12 32 & &= & (thermal
conductivity)< 23.1W/m-Ko| T},

TCoy50) _ 0 oy | 0 0T 2,50)
ot ox ox oy ay (])

pC,

iKiaT(x,ay,z,l) +S(x,y,2,1)
S(x,y,z,t)=1. exp(f((xfx\,)2 + (yfy“)2 /r?) (2)
{exp(—(t —1,)* /13) +exp(—(t —1,)* / 1;) +...}
. 3)
B 1, xRep.x (mw(z)*) )
A
w(z)? = w(,{l +(i] }
Zr
o (5)
ZRE=E—
A

Fig. 1 Mesh structure for simulation of heat tranferring
by picosecond laser beam
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Fig. 2 Contour diagram of temperature by simulation
of heating on the focus area:t: 10ps, Pave: 1.23W,
Rep.: 400kHz
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Fig. 3 Temperature distribution according to (a) x-axis
and (b) z-axis on the focus area

Stage travel

(a) (b)
Fig. 4 (a)Experimental setup and (b)crosse-sectional
view of sapphire wafer after stealth dicing by pi-
cosecond laser
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