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Abstract: In this study, the surface modification for a silicon(Si) mold using CHF; inductively coupled
plasma(ICP). The conditions under that plasma was treated a input ICP power 600 W, an operating gas
pressure of 10 mTorr and plasma exposure time of 30 sec. The Si mold surface became hydrophobic after
plasma treatment in order to CFx(X= 1,2,3) polymer. However, as the de-molding process repeated, it was
investigated that the contact angle of Si surface was decreased. So, we attempted to investigate the
degradation mechanism of the accurate pattern transfer with increasing the count of the de-molding
process using scanning electron microscope (SEM), contact angle, and x-ray photoelectron spectroscopy

(XPS) analysis of Si mold surface.
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Fig. 1. The images of contact angle on Si (a)
non-treated, (b) treated using CHF3 plasma.
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Fig. 2. The Cls narrow spectrum treated by CHF; and
non-treated.
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Fig. 3. The SEM images of replica patten with
number of demoling process.
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Fig. 4. The contact angle of Si with increased number
of demoling process.
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Fig. 5. The relative atomic percentage on Si surface
with increased number of demolding process.

Ago] ZAEUT. o9k & olfE dED FAHY
357t F7tdel wet FF $A9gl CF 899
A2EE AT F AR o9+ ¥R Ols =29
Si2p A2E &9 349 357 F7HE deiA
7 A Ols #2¢} Si2p 9 =27 F7H9 902
27} ALg% e AL 2249 PDMS7 29 ¥
Aol 347t F7bgel wel Si BHE 2LFGA T A H
o] Z71e Aolg AlgEHY, A& EHo 2¥H
uel d2lE EWS A Si0, EH3EY 71E9 ®
A ojA A HEZHQ) B $e HE27Ho] ALY
AoZ AlgElr), o9 T2 AFAE vlgoz 9=
a9 3(b)ek 2ol Fgd Hel A} HA g ol
E UEd 359 F7Z Qe Si ¥dd HE 4

Aol CFx Ee97t 2¥s3n dE8d 33 F
PDMS ¢j3te] Si E¥e] 29€ AL A%
A

4. 4 &

E dAfdae Y JEZHAE faradgy FH F
dA dEY FAH HE57] s ICP FuE ol &
&tod Si EHE CHF; EZ22vlE ol &3l /MAs
o Si 29 HA "3 Fo HFAL 800 A 118°2
F7HE ATk 9 2L o] fE stz XPS £4
S FAega, 2 AF Si Bdd CFy (x= 123) Z
o7t Y=o & HE2Zo] AU, HE W
At FAE £ Uddt 2 F dEY TAE 9
gdx, d83 FHol F7tdd w2 Y s

AAZL 54 %5E& SEM AR S 3t #Qsch

oj¢} 2 ofE LolHuz YEY 3F F7hd
e HEZ4H XPS #4& ARG 21 2% o
249 359 3712 A4 Si FHA HEA gl
CFx Ed97t &80 T2 2408 H&Y T3
% PDMS©| 93t} 522l Si EHo] 298 A&
g1 5 AN

#Ate] 2

2 d7FE AYAARE, AF71€dTEHY 59T
Al 43¢l “3D Printed A AA7)8F a8 AulE
7}= Platform 71E” AF 9 Aol 9§ AYUh

REFERENCES

[1] S. Y. Choy, P. R. Krauss, and P. J. Renstrom, J. Vac
Sci. Technol, Bl4, 4129 (1996).

[2] D. Y. Khang, H. Kang, T. I. Kim, and H. H. Lee,
Nano Lett., 4, 633 (2004).

[3] H. C. Scheer, N. Bogdanski, M. Wissen, T. Konishi,
and Y. Hirai, J. Vac Seci. Technol, B23, 2963 (2005).

[4] T. Haatainen, T. Makela, J. Ahopelto, and Y. Kawaguchi,
Microelectron. Eng., 86, 2293 (2009).

[6] T. Glinsner, T. Veres, G. Kreindl, E. Roy, K. Morton,
T. Wieser, C. Thanner, D. Treiblmayr, R. Miller,
and P. Lindner, Microelectron. Eng., 87 1037 (2010).

[6] Y. J. Weng, Y. C. Weng, S. Y. Yang, and J. L. Wong,
Polym. Adv. Technol, 19, 1704 (2008).

[7] D. Truffier-Boutry, A. Beaurain, R. Galand, B. Pelissier,
J. Boussey, and M. Zelsmann, Microelectron.
Eng., 87, 122 (2010).

[8] F. Hamouda, G. Barbillon, S. Held a, G. Agnus, P. Gogol,
T. Maroutian, S. Scheuring, and B. Bartenlian,
Microelectron. Eng., 86, 583 (2009).

[9] A. Efremov, N. K. Min, J. Jeong, Y. Kim, and K. H.
Kwon, Plasma Sources Sci. Technol, 19, 045020
(2010).

[10] D. Y. Chu and ]J. K. Thomas, Macromolecules, 23,
2217 (1990).

[11] H. H. Park, K. H. Kwon, J. L. Lee, K. S. Suh, O. J.
Kwon, K. I. Cho, and S. C. Park, J. Appl Phys., 76,
4596 (1994).





