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Profile Simulation in Mono-crystalline Silicon Wafer Grinding
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ABSTRACT

As the ultra precision grinding can be applied to wafering process by the refinement of the abrasive, the

development of high stiffness equipment and grinding skill, the conventional wafering process which consists of

lapping, etching, 1st, 2nd and 3rd polishing could be exchanged to the new process which consists of precision

surface grinding, final polishing and post cleaning. Especially, the ultra precision grinding of wafer improves the

flatness of wafer and the efficiency of production. Futhermore, it has been not only used in bare wafer grinding, but
also applied to wafer back grinding and SOI wafer grinding. This paper focused on the flatness of the ground wafer.
Generally, the ground wafer has concave profile because of the difference of wheel path density, grinding temperature

and elastic deformation of the equiptment. Tilting mathod is applied to avoid such non-uniform material removes. So

, in this paper, the geometric analysis on grinding process is carried out, and then, we can predict the profile of th

ground wafer by using profile simulation.
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Fig. 1 Silicon wafer Grinding process
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Fig. 2 Modeling of Wheel path density equation
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Fig. 3 Mechanism of wheel path density's effect

Fig 314 mol AUz 98] ® 912 ux
} ¥edE AR AAK] gor wehy oud
gelel HBEE JlaE & Utk ol slolw el
Peimo] ot g vl asol A 17 Lol
4 B4 B79E) HATE WO ol
e PR DEBE L EE R
%2 B9 Fei7k obd oFpel 997 Fofshz
whe] QA

22 @Ak AlSEolM



oA ATsARol W 2 ALE uEH
o] 7hx] BFY Q40 93 doly Hexe o
sl oje wokd Fx PPor YA
folste Ag & & Aok Aolslg Bel HUHL
%, dolue o] FAL olE Mgy, a8l 29
vyl #38Q & xFolg 319 & ul x¢ yH9 A
AIEA 2ES HY AL = gloey, ol E dAvt
Aolswie £Hez 71BatE Aol ohy] W]
Aol AF H4e g & e Aol
Fig. 4 Grinding wheel/wafer arrangement
992 s W izl ue dass o)
Aol Wag dobur] As s 2o P4
<+ A28t Fig. 5914 RE A 2ol dold F
AEe A1 g g0l edge HES 24 0,4, B
% e W AB dAE et st A0
Fok gt el g, ol g4 wal o
g 23 ZaAIEA g9 did 29 Eol7)
A% Zwela FA7 gl Aon wolw, o
A B WANe Sao] Pue BdY sho
P(
Wafer Whee ‘.
R g Yy
'\rla
v
X X

Fig. 5 Modeling of profile equation
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Fig. 7 Profile transition at different combination of
tilt angle
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