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Figure 1. (a) Schematic procedure for the fabrication of
micro—nano hybrid structure, (b) SEM (Scan—
ning Electron Microscope) image of the PFPE
micro structure, (¢) SEM images of the micro—
nano hybrid structure, (d) water droplet contact
angle on the micro structure (left) and micro—
nano hybrid structure (right), respectively.
Scale bars in the SEM images represent 50
um and 500 nm for low and high magnification
images, respectively.
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Figure 2. SEM images of PFPE micro structures with dimension of (a) axXbx<h=25 umx30 umx>4.5 pm, (b) axbxh=
25 umXx5 um><4.5 wm, and (c¢) axXbxh=25 umx<30 umx<30 wm, respectively. Scale bar represents 50
um. (Inset) Water droplet contact angle on the micro structures.

302

Journal of the Korean Vacuum Society 19(4), 2010



F vheqia} e olg el ARG 2agy voldm-the £47E

Fig. 3& Fig. 20 UYeR PFPE vlo| a2 w3 3k}
of gk wo] AR -1 4320 A2} 7o vl TAlo|
A AL AAFEN) A Aol Fig. 3(b), 3(c)<} 3(d)ell 4t
JE 18 (inset ) 1ol FAJH Gl ek arvlgo] 5
AFw]7E ARzlofet. ZF eA o] AulE FARd AR AR
A & = ol me| AR e TATERE A7) AT A
do] 3Hgellx] PFPE vhol=L2 vl o] RYgE 1 )
7F g 2 FAIE AL ), o AL w5 W AkE mheA

3 Z

2 AHESHE RIE 412H3740] Qoo Fels 2 vhol

TEE A8 e e S

Fig. 3(b)ell A}l & FAPIARA N g ARl e =27 g
T WAL rlel Az gl aeA & 250 e
& AT = A, o= o] GAS skl ARSRE
T UedAke] sk o] vig- A o= AHE S
& & STk o) A2 0, EEFrE APTMS ] #2] 7} vho)
Az R ol M= g AsHA K18 citrateol <Jal &2

d 2
2
o
o
)
rir
it
=
A
N
©
el
o2
o
i
)
i
)
09:,"
ol

T o= A e 4 gl B3l Fig. 3(c) <k 3(d)el
A8 WheSiAkE mkaA R o]8-38te] RIE 378
PR AA 7] A o] TH vATEE
Bl gtk Il 0 ZRE o 4= gl%o], 50 nmé] = 1
QA o] 77l FE2 RIE 2gollA] 212h=#] ¢fof
Az eA 9F500 nm 29| FolE Hole Uierls @
B¢l PFPE Whermo] YASe & 4 3k RIE &
4L Al 2SR 5d0] Lot A7l g
ute} Axk2 AA A#E= PRPE Wiy |58 21 714149
Aol eJalf Lol A & 4= 5ol B A9 Ly )0l
Mz gEREE @400 fiesE Blos Azu=y, o)t

mo m> K1 ke
inss
)
>
N
rlo

o
o
al
<

Figure 3. SEM images taken after each steps in the fabrication of the micro—nano hybrid structures starting from
a micro structure of axbxh=25 umx30 um><30 pm. (a) PFPE micro structure, (b) Au NPs attached—PFPE
micro structure, (¢) Au NPs attached—PFPE micro—nano hybrid structure obtained after RIE by gas mixture
of CF; and Ar, and (d) PFPE micro—nano hybrid structure obtained after removal of Au NPs. Scale bar
represents 100 um and 500 nm for low— and high—magnification SEM images, respectively.
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Figure 4. Changes of the contact angle on various PFPE
film surfaces: micro structures (square symbol)
and micro—nano hybrid structures (circle symbol).
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Fabrication of Superhydrophobic Micro—Nano Hybrid Structures
by Reactive Ion Etching with Au Nanoparticle Masks
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Superhydrophobic micro-nano hybrid structures were fabricated by reactive ion etching
of hydrophobic polymer micro patterns using gold nanoparticles as etch masks. Micro structures
of perfluoropolyether bisurethane methacrylate (PFPE) were prepared by soft-lithographic
technique using polydimethylsiloxane (PDMS) molds. Water contact angles on the surfaces
of various PFPE micro structures and corresponding micro-nano hybrid structures were
compared to examine the effects of micro patterning and nanostructure formation in the
manifestation of superhydrophobicity. The PFPE micro-nano hybrid structures exhibited a
very stable superhydrophobicity, while the micro-only structures could not reach the
superhydrophobicity but only showed the unstable hydrophobicity.

Keywords : Superhydrophobicity, Micro-nano hybrid structure, Gold nanoparticle mask,
PFPE, Contact angle
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