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o ZY(HEFo =Y HEelmdH Y ol E)(Poly(perfluoroalkyl methacrylate) &
=

ZY(HEF E)(Poly(perfluoroalkyl acrylate)E E3sl= 1EA £HS T 3lo] &z}
S A3 dA(EA 2); 2

7] GAl 204 LR §dlo] ExE S=E V| AFAIA LA TS AAEEe] 1R S FAdEE
GA(HA 3): 5 Este 2AhFA U] Az

AT 2

A1l lej A,

A7) &A 19 d"e] P B=v - UWEAZSARI(h-PDMS) EE EE ATE-ZIOWEAFAI
(s-PDMS) EE91 A& EHo=Z 3t 2454 ooty Az,

A% 3

A1l ol A,

&7 @A 29 A=

4
= ) =
methacrylate, PFDMA))Q1l A& EH SR st 24T ‘1}“—}94 Xﬂi‘%}‘ﬂ.
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47) 9 2¢] mRA gl EFeEA WIS TP A2

27 grlE stol=REF 2 ZoH 2 (Hydrof luoroether, HFE)Ql Z1& 5A o2 3h= ZAS4A uby)

A1l glel A,

GA 29 Z(HEZF2YZ HEelaHY olE)(Poly(perfluoroalkyl methacrylate) T ZE(HEFLE
ol ] E)(Poly(perfluoroalkyl acrylate)e] =2 x| &R §do viste] 1 WA 25 =%
Exog 3= a4 ko] A zuby
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Al

g dEd wEelad g o]E(Poly methyl methacrylate, PMMA)
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71, 8 71,
(Poly vinyl pirrolidone, PVP) 7]k,
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[0003]
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[0006]

[0007]

[0008]
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A

2244 (hydrophobicity) &°| 38& 7IXx] &&= 5AS vehy, 44 (hydrophilicity)S Zol 13}
= Ze 54& oudtt. 1A 29 /A5 EAS sk HRe surE 45T SAHAS ' AT 4
Aoz A 3¥ o 25 "omHs o, 1¥ o FAHE B BW HFZo] 90 ° Hrp 242 HS-
o= e HEW, 90 ° B & AgoE &9 B¥elgta A, 53], 7] HEZe] 10 ° B2y Z27s
o]FH WA HZ ASdE Z=F4A(superhydrophilicity), 7] HEZ o] 150° o]ite] & ZH& o]FH W
o =awA WHHYE H$o= 24254 (superhydrophobicity)o] kil 3k

24 gt dFE EX yH|(Morpho butterfly), 1% (Lotus leaf), Z®E|:=7}2} @& (Stenocara
beetle) 59 AEC] 7HAa I W EAS 7Nt R 5o gt o]AL 72402 Wenzel o]&(Wenzel
theory)oll W& EFW AA7|(surface roughness)®}, EE ofof(trapped air)S ¥33t 534S 7|wto g
St Cassie-Baxter ©]&(Cassie-Baxter theory)el] 2]s] A& 4 9Jt}i[Ind. Eng. Chem. 28 (1936) 988-994].

A7) ol wEw EH ARV EHC oof(trapped air)e] %ol HE=Z(contact angle)S =Y 4 AUrt.
E3], 7149 HEelS FAste] 254 #W(hydrophobic surface)S @A sE WHAME HEZHS =20]7] ¢
& ERE dojZ H s o] PAst= Aol Fasitt FH v QuH[Adv. Mater. 22 (2010) 597-6011. w
ZA o8 AR HUAYE Fslel ®W dHe] F3H|(aspect ratio)E EolH T AlZv) thdstAl e E o
gk,

27 BEE e FE B RS o8 1H AE ol AMESta oy, HEZS Eolud
7} 9= Ao® 4#A dut. o= Eo] HHI FW(flat surface)d &4 IE o= FW HYE kA
120 ©° AFY HE=Z0S 72 S At Langmuir 21 (2005) 937-943]1. webA FxFQ HIE Ea o2 I

=

o7, ZAFA WS AxRste ArES e, A5 e FEl(glass)E A ZH(etch) st
F71AQ HEl S A AV A7 22 AFY 79 el EE]A~E A (polystyrene), dtol=2Al A M F -S4k
(hydrogen silsequioxane, HSQ) & --(sphere) HENe] E¥A} B (polymer material) & ZY 3= 52 W ol
270" B} 9Jtk[Nano Lett. 10 (2005) 2097-2103, Chin. Sci. Bull. 54 (2009) 3613-3616].

Ee,  ¥Eg AT (photolithography) 34 o83t  AFA  F W ¥l (hydrophobic
polypropylene pattern)& AZ3t= Wwel AAIE vF oy, ol 4 wlela=z A7]9 uiA 2= HY
(polymer mold pattern)®F A& 4 vfi= #AlFo] Jvh[Chem. Commun, 47 (2011) 12005-12007].

¥, AME @289 (Soft-lithography) 7]1E 9] sluhel ulAl HE A (Micro-contact printing) 71&
< 1w EAS ddHe] dAE E=0old) fol xS 5, AU|e] BEEE VIRl HEAA sivle] A N
o] A EAE VIR AATE VleR, 79 Add S29 dEld Y3 gus AT F de Vs
ojth. 7] WAl A A 71 7o) E2E Atole] A 2#E (Adhesion force)®] Apolof] & " 4 9l
T Kl

o]
B} Aolel MR WA} 7| W(Substrate) Afole] REee] Aol7h 2 7ol
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A7) GA 194 Fo)E B EZ(HEZEFo 297 wWEela ol E)(Poly(perfluoroalkyl methacrylate) EE
Zy(HEZF o297 olad# o]E)(Poly(perfluoroalkyl acrylate)E E8al= mEA} LML E ¥ 3lo] mEA}
=S FAstE GA(9A 2); 2

7] GAl 204 LR §dlo] ExE S=E V| AFAIA LA TS AAEEe] 1R S FAdEE
dA(EA 3); 5 XSS 2AFA 9ol AxWEe Ao,

oldl, A7) &@A 19 ¥l FAHH E=+= S=-EZ YW E A S AA(h-PDMS) BE T AXE-ZIUHWYAE
A2l (s-PDMS) B2 A&t = v}, vl sHAE ste-ZEuedEAel B2 Agd =

yolrl, A7) @A 19 dele] dAHE E=E FHlee WS Uk FXo A'E AT 4 e Wl A
Sk ] eFar ARgE 4 k. FAIAQ dHEEA, AR AT (E-beam lithography) & AMEshe] Y= T+
g3t 4

AR Paadu dqde] ¥4 EEE Fust we, TAHoR A @ gy EEaas
(photoresist)E B3} 500 nm WA 1,000 nm FA¢ F& FAsta, ol& WA AT IZ 50 kV WA
200 kve] AAWE Aol 715 Bl MRS FHW F, IHR AW APo] Bew AgE aAE 2
2=
T

293 Py

L

oluff, A7l ©A 104 FAFHE E=9 Hul& 2ol 600 nm WA 1,000 nmQ! Aol wpEz i}, wkef A7)
HAE Hojus A$-, 33 ZF024 nEARE S FAste] 245 v A2 £ gle EA

), 2 24T ] AlzUH ojA, Al 25 A7) Al 104 SxlE Bl Eg
(HEFo =Y HEeady ol E)(Poly(perfluoroalkyl methacrylate)

(e}

= 2
E)(Poly(perfluoroalkyl acrylate)d& X338t IEA £9& =¥ 3] I8A & PJAst= Ao,
vAl {5 A Ve A4 o] &= (Adhesion

force)] =polol olsf =3

M
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e
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=
o
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e
>~
>
o,

of AAR Aot = Aol WS FAT Atk B GHLe 7 £ EW uAsh ol
govl, oleld EW oUAE WA Aste] eleM, Fuo] Bk Fehzehk AeE AY, 54 59
g TYSIIE Bk e, f7] 7wl Wad axel A9, oW EW ALt 471 Awel 9Fe F

%
L
of 2ol B4 AskE WAL e B

olE #Asly] $ste], E ddolM = Mo W AP glo] HElS FAsE WS AT, v ©A 29
e A7) @A 194 vl Bmef Ao o T (HEFLEEZ HElaE ol E) (Poly(perfluoroalkyl
methacrylate) T Z(HEZFQ2UZ oA o] E)(Poly(perfluoroalkyl acrylate) L¥AE AFE3le] 1L

B2 55 A
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FAReZ, 7] @A 29 Z(HZFLL2LZA e AH# o] E) (Poly(perfluoroalkyl methacrylate)
g (HEFLELZ ofadd ol E)(Poly(perfluoroalkyl acrylate)ollX] @& C; WA o A4 &&=
2Y § Jom, v sAE G WA Cpel A4 e S ¢4d & drh. 53, SF227|(-F)E 6 7l
A ¥ £ gtk yolrt,  HARe  uEA OEAE ZY(HEFLEYY HE ="y
E)(Poly(perfluoroalkyl methacry ate)9} FFgele] nEA3 gA9te] SHS FHI FTEA, FEIE
ol gl MlAAA ;EA AR CYIOP, TEFLOON AF 51 % olvh. A#l2A, Z2|(1H, 1H,2H, 269 S50 292
v el - g o] E)(Poly(1H, 1H, 2H, 2H-Per f luorodecyl methacrylate, PFDMA))Y 4 <ith.

e bR
> fr
A

)

g, A7 BA 29 nEA §Ae FFe A &ulE 2T £ gon, ] EFLEA §uE Fol=EE
F 9 2o 8 2 (Hydrof luoroether, HFE) , So| =2 Z 39 2 7 (Hydrof luorocarbon), HEFOEIHE
(Perfluorocarbon) % 843} WakE &w(Highly fluorinated aromatic solvent)E A3t 4= lon, Z4]
(HE2F2o 297 dHetmgdeolE)(Poly(perfluoroalkyl methacrylate) F+ Z(HEZFLZdZ ofm "y o]
E)(Poly(perfluoroalkyl acrylate)E &3A1Z 4 A= Lufo]dA olo AL A] ki A& 4= T},

wholzt, 7] @Al 29 EE(HEFLRGZ wEta o] E) (Poly(perfluoroalkyl methacrylate) Hi= €]

(HAEF S’_E%}@_ ol # o] E)(Poly(perfluoroalkyl acrylate)® dtsFe HA mER Mo thate] 1 %
WA 25 FZ%2 Aol viEAstH, 5 %% A 156 T3 Aol v npgRsil. vk Y] ©hA 2004 &
(HE2Fo2d7 HEelaHo|E)(Poly(perfluoroalkyl methacrylate) T Z(HEZFo2UZ ofadd ol
E)(Poly(perfluoroalkyl acrylate)9] staFo] dA] &2} g-do] thste] 1 TF% vwtd A= 7] LA
|Ads Exo Txdte] 182 T& F4T o, 18 2= x| IEA FAS] AHTY, F me 7
2 A7 Wi F5 FAEHE 18A HEHe] FIRL vol 2AFAES UERY] ofHE #A

25 TF0E e Aeoe AFe] A FHoR st AE2A BxE] oEeH, dH iR 1@at
7} JEFe7] ol ATE QL

Tk, A7) ©A 2004 A SAS
AFSE 4 oy, ulFASHAE 2¥ clj
1,000 rpm WA 5,000 rpme] £E=Z 10 = WX 120 = 5 F83F 5 o),

r_E o
Ko
ol kel
o
o
5
(@]
(e}
8
=
i)

o =
o
i
o

and HU fll:
H
kel
o
4>
X0
o,
2
ox
N

A7) A A E A HS A 71ES AFEEHY EE(HEF RS WEfa Yol E) (Poly(perfluoroalkyl
methacrylate) ¥ Z#(HEZ2Fo 297 oladdo]E)(Poly(perfluoroalkyl acrylate) ILEX} Zo] HAH
BEEE 7| ASAA B dAHE IEA T& 7|H AAAHoZA Y-S FAs.

TFAHoR, A7) @A 39 7|#Ee Z(HEFEdZ HElaHY olE)(Poly(perfluoroalkyl methacrylate)
e Z(HEZFo297 ofmaddolE)(Poly(perfluoroalkyl acrylate) IiEx}ele] Hzelo] 9438 7]xold
AgE A g AFES F 9oy, nig s AlE AEE 1%, §8 1w, 9 dd dez ol E(Poly
methyl methacrylate, PMMA) 7], Z2] w®]d I E2]=(Poly vinyl pirrolidone, PVP) 7|, Eg]xEloldl
(Polystyrene, PS) 713 9 &< 7|9 55 AH&E 4 St
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@, 8] A 2 APt B oune qashs AY B wde) Mesk AAd R AFeel o3 HE A
Kol

A 10 A E 7l Aol A (E-beam)§ EE X ~E(photoresist, ZEON ZEP-520A)& 3000 rpmO.= 2

7 FH(spin coating)dted 800 nm FAC S A3t ol AHAW #A1# v (E-beam 1ithography,

NANOBEAM NB3)& 80 kV Al7]e] AANS ZApste] 975 RSl #uds JAsiadct. e FgA

(chamber)9] WEE e 6 x 10 mbare] MFow FHFAoH, 4y FHE AVE wFe] Hue] A7
2 800 nmelar, H¥ FFe] +AL 300 nmo] T},

o F

7] A 7)ol FdE dE e ZEIYHlE A S A1 (polydimethylsiloxane, PDMS, DOWCORNING sylgard
184)4 1000 rpmC.= 3 23 Zysta, deE Vs 22417 dde] g9 PSS =55 WSS

@A 20 10 FH%Y  ZT(1H,1H,2H,2H-¥HZF e 2uA  HEeEla g o] E(poly(1H, 1H, 2H, 2H-per f luorodecyl
methacrylate), PFDMA)E &lo] =2 & F 0 2ol 2 (Hydrof luoroether)ol] &sjA]7] L&} &MS 4|3},

I 5, A7) @A 194 F=HE PDMS EE9] ddo] FAE X AR Ar] mEAR £9S5 3000 rpmlE ¥
g3t PR S& P

l

A HAE 182 =& ] 7)1 Ao dZ87 B9 (replica molding) WAl o® HA}
2] =

ojwj, 7] Aibel Ak EL 2ol 800 nmo]H, IE Fke] kAL 300 mm}l 7] EFolrt.

o] 500 nm®l A A 9)s

_>L
)
>~
Rl
i,
2
{
>
=2
i)
Lo,
= X
o
e
o)
S
S
=]
=]
e
2
=2
uith
=
1o,
)
)

Hrle] # Aol 800 mmolar, HE k] 7HAo] 600 mmQl A& A9t
1T

o] 7o) 800 nmo]iL, €l 7+e] 7FZAo] 1,000 nm¢l AL A9
e Az

71 AAld 10 GA 3elA AAbE a2 AF o] A 7de] 1,000 nmolar, ' ko] kA e] 300 nml A Al
1T

sta g7] AN 13 BUsA skl 2ASA e Axsgr.

)
P
1o,
o
N
o
a1
S
S
jou]

=

ro
S
o
2
fo

71 Al 10 GA 3ol AR aEAF o] A 7de] 1,000 nme]ar,

_10_
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i
o

[0073]

71 Al 19 @A 3ol A dAbE aEAR siEl el A7l 1,000 nmo]

[0074]

[0075]

oy
No

A}

1=}
alw

)

71 Al 19 @A 30lA frel Z1sko] obd, dFulw(Al) 71 el

[0076]

<d)ie] 1>

[0077]

A 2] 3k

el
K

—

al

Z o] 300 nm®

o

~

S

A7) AN 19 @A 3004 HAFEA Bz} Ele] 27 o] 500 nmo]al, I

[0078]

<H|ald] 2>

[0079]

2

A7) AN 19 @A 3904 HAFEA iz} gEle] 27 o] 500 nmo]al, I

[0080]

<H]alef] 3>

[0081]

7o) 500 nmo]ar, Ij

2]
&

71 AAle 19] @A 3ol M ke aiAb sl e

[0082]

i
o

<H| 1o 4>

[0083]

A7) AN 19 @A 304 AALE B2 sjEele] 27 o] 500 nmelar, I

[0084]

i
o

<H|ald] 5>

[0085]

A7) AN 19 @A 304 AALE B2 sjEle] 27 o] 500 nmelar, I
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