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Abstract: In this paper, we present a novel hydrophilic coating material (Wellture Finetech, Korea) which
can be utilized as a coating layer for anti—contamination for electrical and electronic system. The coating
material was deposited on 4 inch silicon wafer with several different film thickness. The film thickness
was controlled by spin coating speed. After curing of the film, we have scratched by permanent marker
to check self-cleaning property of the film. Also we have executed several mechanical tests of the films.
As the spin coating speed is increased, the film thickness was thinned from 230 nm to 125 nm. Contact
angle of the film was lowered from 30° to 12° as the spin coating speed is increased from 700 to 2,500
rpm. On permanent marker scratched film surface coated at 1,000 rpm, we have poured regular city water
to investigate self cleaning property of the film. The scratches were gradually separated from the film
surface due to super-hydrophilicity of the film. Hardness of spin coated film was 9H measured by ASTM
D3363 method. and adhesion of all film was 5B tested by ASTM D3359 method. Also, to get exact
hardness value of the film, we have utilized a nano-indenter. As spin speed is increased, the hardness of
film was increased from 3 GPa to 5 GPa.
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Fig. 1. Preparation procedure of SiO; based hydrophilic
film on the silicon substrate by a spin coating method.

23 3" 3 &xo wmE uiute] A= 3 F
A& 7] (Reflectometer; ST4000, K-MAC)S A}-&
sted AR, HEZ FA7]  (Phoenix 300

|
7 5 BES ®my ulayt & AYAE=x #BFEY )
4 A#2 (adhesion) =4S ASTM D
3359 WAlol ZAstel HA4el o, Ak (hardness)
= ASTM D 3363 ¥4 ¥ Nano-indenter (XP, MTS
system Co.)& AF&3le] A&}

[N
z U
Do
rr
@

2 4
[o5
L
=
s

™
&
g
7
T
ki ol »

3o
£
LR e R 2

ot f

ro
e

> ox

Fig. 2. Surface color change of SiO; based hydrophilic
film coated on Si substrate as a function of spin coating
speeds. (a) bare Si substrate, (b) 700 rpm, (c) 1,000 rpm,
(d) 1,500 rpm, (e) 2,000 rpm, (f) 2,500 rpm.
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Fig. 5. Contact angles of hydrophilic film as function of

Spin coating speed (rpm)

coating speeds.

Fig. 3. Thickness of hydrophilic film as function of spin

coating speeds.
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Fig. 4. Cleaning test of hydrophilic film using permanent

marker. (a) hydrophilic film coated on 4 inch Si wafer,

(b) after permanent marker scratch, (c) water dropping,

(d) marker separation from Si wafer surface.
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Table 1. Hardness and adhesion of hydrophilic films

tested by ASTM D3359 and D3363, respectively.

Spin coating Hardness Adhesion
speed (RPM) (ASTM D3363) (ASTM D3359)
700 9H 5B
1,000 9H 5B
1,500 9H 5B
2,000 9H 5B
2,500 9H 5B
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Fig. 6. Nanoindented hardness values of the hydrophilic
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