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Computer Simulation of Coating Behavior Including Air for
Various Coater Geometries and Operational Conditions
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Abstract
Slot coating has been wide spread in photo-resist coating on the glass for liquid crystal display. Die in slot coater
consists of manifold and land. Material comes in inlet of the die and flow into the manifold and then flow out through the
land. The coating thickness variations along the die length depend upon inside of die design such as manifold and die land.

However the coating thickness variations along the moving direction(coating direction) of the coater depend upon the

operational conditions of coater as well as die lip design. The coating behaviors including atmospheric air have been

investigated in this study. Die geometries considered in this study were nozzle gap and length of the die lip. Coating gap

and coating speed were the variables for coating operational conditions. When the nozzle gap and length of die lip

increased climbing effect of PR on the downstream die lip was reduced. Subsequently uniformity of coating thickness

improved. Uniformity of coating thickness also enhanced as coating gap and coater speed increased. The uniformity of

coating gap was related to the velocity vector distributions on the coating surface.
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Fig. 1 Geometry of slot coating die
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Fig. 2 Modeling of coater and 2D mesh for simulation

Table 1 Rheological properties of PR

Density 1.003g/cm3
Viscosity 3.8¢cp
Surface tension 0.025N/m
Contact angle 18.8 deg
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Fig. 5 Interface of PR for coating speed
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Fig. 7 Interface of PR for nozzle gap
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Fig. 8 Interface of PR for die lip length

Bt SE7 Foisold ushd @areld

At

A HA—I

—_

o

2.37|5tstA HHo| ME 2
2.3.1 =& 7HH0| TE H#Hst

7t & 80, 110 vlo| ZZUjH =R
14 S Z3ys dao)r),

%

=% A WaE F A4 2IelNE wF
2 J

ol

=

om

rgl

ol gomte]lARUHY W BT} 110 who]Z R
of B #Y3Al ZHeo| o|FoR= A#}
A& 4= AU =& HHo] T AR F
717} EAsEA tho] Lip A& B2 LUt
o] slEE AEFE BYY. the] 9% Lip
(Downstream Die Lip) &2 AAIZ/do] ZH o
2 A4gE Eox g#HA Uded EAF
Lip o170 & 3 &d@7te @4 zFess
o] #YEE FoRITH1]



2.3.2 Lip o Zojof uE Hs}

Lip & %% Zlo]E 180:40, 400:40, 800:50 vlo] =1
ZulHZ 74zt ¥AH3le dAe Agsget. A
A7} Fig. 8 o bt sl

o} Lip & Hel7} HoAAFE,
de £ Ae AL g #
p °l %J_OV‘*% F717F

E} 7h=
SRl

A
T

U IYF

AR o=
A 28
@ol &35
AEe] 345
ATt

3.8 E

A =
0 vlo] 22w Y wjr T} 150
& B dAsle F
oA He] TAsHG
] [=3

59 4% @ i

o Ad

ZolA EAyst

=]
T

oA doix 34

Lip ©] 5 .=
o] WA FANHE AT Egﬂ;q
(4) o} Lip o] AAAF=E
ol Wlg Ao Y=

Az w

ra

A

>,
&
1

ol
)
O

(5) 22 A8 ool Lip o dod55 453
9 e 2Y4ol AL AFL B
% 7|

AFE ANRARS FRVA/EAD A
@rlgddPNg e SAE ATATRY, B
78 =T @rtbge A SYY

128

(1]

[2]

B3]

[4]

B3]

[7]

Stephan F. Kistler, Peter M. Schweizer, 1997,
Liquid Film Coating: Scientific principles and there
technological implications, Chapman & Hall, New
York.

Jang Woo Kim, Jin Do Chung, Sung Geun Kim,
2004, Coating Characteristics of Photo Resist in a
Slit-coater, Journal of the Semiconductor & Display
Equipment Technology, Vol. 3, pp. 41~44.

Donatas Satas, edited, 1991, Coatings Technology
Handbook, Marcel Dekker, NY.

0. J. Romeo, W. J. Suszynski, L. E. Scriven, and M.
S. Carvalho, 2004, Low-flow limit in slot coating of
dilute solutions of high molecular weight polymer,
Journal of non-Newtonian Fluid Mechanics, Vol.
118, pp. 137 ~156.

Y. Sun, M. Gupta, 2005, Optimization of a flat die
including elongational viscosity effects, Vol. 20, pp.
380~387.

T. M. Kim, K.8. Kim, K.W. Kim, 2007, Spring
Conference of KSDT, pp. 169~173.

James M. Brethour, 2006, 3-D transient simulation
of viscoelastic coating flows, 13th International
Coating Science and Technology Symposium.

=M 8 X)/H 188 M2E, 20094/ 159



