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Abstract

The fluid flow, mass transfer and film thickness variation during a wafer spin coating process are
numerically studied. Governing equations for the cylindrical coordinates are simplified using the
similarity transformation and solved efficiently using the finite difference method. Concentration
dependent viscosity and the binary diffusivity of the coating liquid are used in the analysis. The time
variational velocity components of the coating liquid and the film thickness are analyzed according to
the various spin speed. When the evaporation is considered, the flow decease in the early times due to
the increase of the viscosity and the resultant flow resistance. Effects of the two film thinning
mechanism, the flow-out and evaporation are also considered in the analysis.
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Fig. 1 Schematic diagram of a spin coating

process
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Fig. 2 Variation of the film height(H) with time
(1) for different Hartman numbers with Ek
= 4.0.
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Fig. 3 Variation of the radial velocity F° with time
at different film height for the spin speed
of £ = 3000 rpm and x;,=0.9 and x.,=0.0.
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Fig. 4 Variation of the axial velocity W with time
at different film height for the spin speed
of 2 = 3000 rpm and x(,=0.9 and x,=0.0.
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Fig. 5 Film thickness as a function of time at
spin speed of 3000 rpm.

=AE 1002 33 Ek=1.02.5 sl¥do AAx
A 4 ()E F(®o) = G(0) = 02 T3t 3
A8 Z3} von Karman®] 9} 2 AXeE &<l
stgich ol WElAE FnEA 9o et A
t}.

fuje] Fwta Do g 3y Ao EAA
sy F4d oA e dosly] sty
gre] Fg 3R @ AT A4 u
23ttt fold e AALSE=E 3000 rpmolH
=0.01cm, £)=0.9, 123l x,=0.02.% 3}t Fig



3% Fig. 40l 2% BES) T2 WFOF 0IH,
0.5H 281 x}%gm} Holl Ao wbAubak &x A
B vehlE Fob WY SEQES 4
WE UrEM"iE‘r F A% BT 2y
AnkRel wle g2 AR F<H
SEQES A7) F48HA #Hx
F Aok Fig. s& 9&9 A9 WaE Yy
l BAY 27l FASA %2 F A
1311011 A9 WE7t fse B 5 UL
2719 4§ FAE Auwste FEaRl
’}7!] A E A dAEH. FEE g
A4l 8oyt Sudtel wel gl
2457} WA Fhstd fEARes g
P E3ag uslx e Agols 1457} e
oz AN B FY A9 FEAo ¥

ox

oo © > £ omr E ol

e dx r[r ) (‘lr

2 d

AEol &Rl © AA Jdehdo ol &
59 &L dE FAE ASHoF 7AAT]
= 342 34 €

4

9 A9 AFYP SEYR(GOS Y 3

29 doj¥ AL x7) ;Y Rl FA
ate] 4% A3 =7 1Y A9 FA7 500
um Bt} #ZHe FL go|Hrt FAE Az

F r=sololA HE dolne HA =% F
e Ao dehget.

Fig. 63 Fig. 7& A2 ThE slols @50l
Aol W AFEANM Foh wol WsE 1
B 2719 $24Re SA57) 224%

.03
i == a%0rm
~ - pm
~ —~-= 5000 rpm
0020 ¢ AN
H) N
F(g=H) 0015 | —~—— \
~ -
0010 \\ \
- N
[ N
AN
" X
° 03 1 10 100 1000

Fig. 6 Variation of the radial velocity F° with time

at free surface with different rotational
speed.
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Fig. 7 Variation of the axial velocity W with
time at free surface with different rotational
speed.
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Fig. 8 Instantaneous relative film thinning rate by
convection and evaporation at a wafer
spin speed of 1000 rpm and the initial
thickness of 0.1 mm.
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