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Fabrication of polymer hierarchical structures by two-step temperature-directed capillary
lithography

H. E. Jeong, S. H. Lee, J. K. Kimand K. Y. Suh* (Mechanical and Aerospace Eng. Dept., SNU)

ABSTRACT

A simple method for fabricating micro/nanoscale hierarchical structures is presented using a two-step temperature-
directed capillary molding technique. This lithographic method involves a sequential application of molding process in which
a uniform polymer-coated surface is molded with a patterned mold by means of capillary force above the glass transition
temperature of the polymer. Using this approach, multiscale hierarchical structures for biomimetic functional surfaces can be
fabricated with precise control over geometrical parameters and the wettability of a solid surface can be designed in a
controllable manner.
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Fig. 2 SEM images of various nanolines and nanopillars
with different sizes on the same pre-formed
microstructure (100 um cylinders)

Fig. 1 A schematic diagram of the two-step
temperature-directed capillary molding process
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Fig. 3 Comparison of the measured contact angles
with the theoretical predictions
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Fig. 4 SEM images of a super-hydrophobic surface
consisting of a combination of micro/nanoscale
structures along with aimage of awater droplet

274

2
/
.70 nm 700 nm
nanoline nanopillar
wettability
wettability
/
wettability

Micro Thermal System
Research Center

1. Madou M J 2001 Fundamentals of Microfabrication:
The Science of Miniaturization 2™ ed., (FL Boca
Raton: CRC Press)

2. Menz W, Mohr J and Paul O 2001 Microsystem
Technology 2™ ed., (Germany Weinheim: Wiley-V CH)

3. FenglL,LiSH,LiY S LiHJ ZhangL J, Zhai J, et al.
2002 Super-hydrophobic surfaces: From natural to
artificial Adv. Mater. 14 1857-60

4. Chou SY, Krauss PR and Renstrom P J 1996 Imprint
lithography with 25-nanometer resolution Science. 272
85-7

5. Lu XY, Zhang C C and Han Y C 2004 Low-density
polyethylene superhydrophobic surface by control of
its crystallization behavior Macromol. Rapid Comm.
25 1606-10

6. SuhKY, KimY Sand Lee H H 2001 Capillary force
lithography Adv. Mater. 13 1386-9

7. Wenzel RN 1936 Ind. Eng. Chem. 28 988

8. Cassie A B D, Baxter S, 1944, Trans. Faraday Soc. 40
546

9. Lafuma A and Quere D 2003 Superhydrophobic states
Nat. Mater. 2 457-60



	Text5: 272
	Text6: 273
	Text7: 274


