i B OB

n)AdZe13) (Microcontact Printing)
e %

= A O LA &
W o
— . - - .
*“:‘ « AN S0 TE MolojTel H< Y =(resolution)®] H$7F 100nmo]
- « ZAIE0L 1 Nanocontact printing, sz E7aA] RS dhea] 24 WS A
hr}fa.. MEMS, Micro Jet
g "?{ E-mail : micro@kimm.re.kr TabA =Y &, dAdE 2aadg ] (litho-
graphy)] 9&o 2 ste] dA, extreme UV
(EUV) lithography, soft X-ray lithography,
Al o Ry electron beam writing 7|8 AF&o] A =F 1L
27| A A7Y . 3HAI¥F, 100nmelste] AEE 27] 9
L__ 71|_74|04;Lu Melot7e AN ded BESS AESAR 27IAE K
Z—;OF Nanomechatronics, %x]u] %‘Q u]%—o] E%O] s O}HE}
Soft Lithograpy, Nanocontact printing | 7} HO]—/\]—}_(_D;Q lli% o To]_ a3} g[: 9} 7] UH n ] 3}

« E-mail : jhkwon@nongae.gsnu.ac.kr

¢
!

ARHANAE @, FRsA @e Tl 9
A= =t
.

gy dA AT F gltde A dA=
qo2A Tt olydt AR st M=
283 e mas) e, 44 5849 ol
= o
F71AATL AZE @289 (soft lithography)o]ch.!!!
- HEie|ze 7 dge 7 ATE gradee ARA tholaR Ei
TAEOL . MAL|AZ0|E 7SN Z2IY, Lz oo mh P
Nanocontact printing et zes L'—] fall 2= oy
« E-mail : ds5bks@kimm.re.kr HA 7149 gotez sty 2 Je i1
3 7]<-microcontact printing(7] A7 Z<13),

replica molding(ZA4] %), microtransfer mol-

o 8= ding(M] A~ o] %), micromolding in capilla-
F27)ADTY ries(BEA| ¥ P4 EY), solvent-assisted mic—

romolding(& & o] &¢t wiaFx)9} drE
] Aol mpAAE o] &3 near-field confor-
mal L& EV\:LElM-% TA dPE Lo
th o] WS £ AW I (stamp) U wfAIR
el o] 7}% det~EB(HE PDMS)E °] &

SHHW|HATE Aol 7R
HAI20F : Nanomechatronics,

Nano imprinting
« E-mail : les648@kimm.re.kr
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st S WY Holdt AXE i
Jue FE Parau 7)E9 mlo]aw Az
ZleRn B Aol sledl, HHsA &2 7]
S(substrate)olt} Solgt B4 F2 H2 WA
of W FEde] Jhssitke Aot &

MEMS$} &84 8HEoke] ML rlo] A= E44]
28] e AR S Sl Hlad desta
B35 FRES AFeed F440] B

£xE daads 349 g dEE ¥
M MAREANE T34 & B9 F5 9o

s = G7HE &Y ol E (alkanethiolates)$l
SAMs(self-assembled monolayers)$ ©&Eo]
A se] gl mAgHEolge ATdrs A
B e} 7] (substrate)Ake] 9] conformal con-
tact, A7t H(self-assembly) A& T3] #
ddyo] Add F3(monolayer)o] W7 3
AEe Ax(zolshet &miAl 27 &
2 H{Aute d4s Tolre SAMY 3
(autophobicity)dl] &gl

A S = 2xkd e =
& Z“LOV]“&, w5 gy 22 gE ¥

o kel
T 9}3}

WA EJAANE ol&td T3 & dell sl=
H7HE] ¥ o] E(alkanethiloate) SAMs2] 717}
5004=1H olstz A & 4 9la, 100v=
ElEG A sl dAAY TeEE ot
o] ofggo] 3l

2 2l E mAEEAA ] defot T8
S T HRA L ded dEs wes W

of thetel drgeta, e AT B Ve

o rE my

u] A7 291 # (microcontact printing)+ ~H
I(stamp)E THE7] H8 o] vhEE A
Er(elastomer) 2®IZTE 1wl AE(master) 2

BT

H HAEer gt g
forming inke]l A4, wet inking®]Y} contact
inkings& o] &¥t. M A®Z= HES <l
H (printing)st=dl AHSE I o] HEHL o]
= o AH(etching) FAHoNA FQ83 F& 7=
(substrate)& ®.zgc}

a8 12 mAREAAN Y A FAAA T
A g agsoord FAAES tiste] YERA
Aolt},

Y E YA 2AE(photoresist) o I

A A 7407} Y& o9 & A
AAAN 4 s ofofsi, xﬂﬂ% ol

L2

1S monolayer-

A8t o] mH A= PDMS 25
el sfAFE2] Registration ’,él
LA, PDMS?] 7] ZhawA, Shnkmgtﬂ
¢, Elastomer®] WA (€ %E), US54 (sur-
siebd  wg #@A
Interfacial Free Energyat 2% % Paring &
4 Y FaWFTE AFHAAA g EH o ok
Eig= s

w3k o34 oA Printing(inking) Al
7k, SAM A AIZE, SAM 4 AU,
Compression ¥4, 930 2= A E(wettability),
W% (adhesion force), A3 (brittle
failure) @4 % Sagging A4 $& WS T2
3 Qo))

face property), <%

2.1 AHM=T M2

vht 4 estel 9L
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Chrome Mask

Photoresist

Fabricate, Silanize

Master
Mold
Prepolymer

Polymerize, Release

PDMS Stamp

“Ink” Solution

Blow Dry

Gold Substrate

J
Inkel =5(2)

& &5t Patternel & 2|
Pattern Coating 2 &

Dol A& 9| Registration A&
Ex}tﬂx'tﬂtﬁ

POMSS| AJ| ZA2HM(HE
Shriking® &f- PDMS = &« 0f
)
)

Elastomer2 LI & (BHAE &
T HES 4 (Surface Property
oI 5IEHA 5 B A
Interfacial Free Energyat Z&

Paring Bl4&l- 3 I &2 Q280 o5t 20 L Z&

o

)

X 0

e s
BEE

S8 84 Mo

Inking Method — Immersion Inking
Contact Inking

Printing(Inking) Al 2
SAM & & Al 2t

Print * SAM &FAHS A
Wettability— 2}5—’.‘5 g, MM
AdhesanForcﬁe
Release ¥ Britle Falue 88 o 2o
SAM agging o attern ==
* Etching 2
Etch — — — — Etching Al 2t
ERRIE WS
a8 1. olME SRl B
ATE AEIE(s0ft stamp)® S5 A E(hard - 7]37F st e e X Z(vacuum pump)
stamp)® Wz it & o]&3ste] 7|xE gl

o

WA, mle]aZ 719 Y PAo] Tts
AXE AEIN O A2 thS3 2
(1) Sylgard 184A(Dow Corning Inc.)9} Sylgard
184BE nHHE &7]d0 10 @ 12 4=
olwj, wAl A&(&T EAMAL 013})'% °o]§
(2) 299 B= AJRE &0 TEAA &3
3= AL 7FsslY, MicromixerE ©o]-838)

£ vhag 9o £gd

ge BaE pey
- 29sE gEUS 9 oFolut 93¢ 4
A% 9% AR T Ba
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(4) 7]1£Z AAZ % Drying Ovene] Ho] &
R PRI R AR A=

(5) ZAH 2o AFE H
iAo r/1r
& El

E}Q-Q e A7) el dHE FA8] 9
]_1: /\9144 xﬂx_}q.ﬂo]r/}

AAE v A& (L H A o8&

ato] E=(mold) MBS E3Hate}.
u_g_/\ o] 7Po}tq E.oﬂ gﬂg_?_ug H]—E/\]
FE(hood) WellA 24io] et

VDT-731 : Sylgard 184A9] 9&

- SIP 6831.1 : 9% ZujA)

Fluka 87927 : A2t 7334

HMS-301 : Sylgard 184A¢] &g

°|&

(1

ol
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(2) Micromixerg ©]-&3d}lo] 4]t}

(3) £Fd == ARE vt=H o Ea,
Spin CoaterE o] &3t} Zg 3t}

(4) Drying Ovenol 4ol dALollA Z3}A
70t}

(5) Sylgard 184A%} Sylgard 184B Zgt3l A
g YW E I"E viay Y Zerh

(6) ¥ FAxE o]gsto] 7|EE Tt

(7) 71 AAZ &, Drying Ovenol 29
Ao A 7 3A| 7T
(8) ZAAHW ~®xol AFS HAN & T
FEE(hAH FE)v e
sEo] AMHE dHe o HA T Za
SIAY A7le S Ad F A AAE ok
st el 93] B = s dayHe
W WY 2W AAAELE Fod dIgS
n x| 7] wjzeol o] RS A WHE Zlo

ook g,

A4 Fz b 4 A4S A7)E 504w
mgfolth, me E4LE ZEu uEE oA
A A @& ARl JFrt Hojok & Aol
o, shsh AR ol ZHEE Ao

S mwel SRYAE AjdEolof @,
H =

4
Fa w30l How, W 2E
hyA

2.2 SAM 2% 2 AZ(Inking)a X

A& o] AlREE SAM €9 (solution)
2F A (diffusion)9t 22 A= A T
agsta, Ay, Ag, Ti ¥ Pd(palla-dium)

o
=2

<9 7]S(substrate)?} - 7 5ol
Q
A1

SAM &) A S that A
1) 24ZF0DE] SAM §& A% 3t7] A8 o
BT

El-2(ethanol(ethyl alcohol))¥ <7HE] L4
o]

E RusbRe g Aun,

(2) % 7}EE g xo)7] f& £ f2W
Spin Bar(Magnetic Stirring)2 9& &

o
AA FAE S
(3) Spin Bar7b 5°f 3= frel®el Ads
AF e Feth (A AL AL
(4) A3 wA A& Weighting PaperZE

L 27k AAR
7zt
[e]

ne

o

A
Stirrer Plated]Ad] &5 FolAY %23
AH71E AHgsle] S0 R woe &

2o 975l WHolE  Immersion

%2
oor

inking® Contact inking®] Immersion
inkinge 93 §HE AT
AHAIZE & A EA 7= W
AgE s JA9 HAHd &
t}. Contact inkings Z~H
7F agh RRonk HeEry
o1 ¥l w=(monolayer)?]
o] ks | wor, <l

& z,
i P
fanfs
e o fo o 18
H-{EI—>': n:%
@ 0 Vg
- o=

o2t U 3 ro K

rr 1o

ofN oX

2 = fES

M o

2=

=K

RS

St

r>~

rlo

B

N

Soby
ey

o

ol

o,

(R oX

ot |o
[o

=

rl

U

X,

v

s
[

0%

u

o,

o2

rlo o

m oo & 2

>
oo -
i,
o
o
ofo
2
lo,
off
™

ojg} 2 WO wHEojZl AHEZ et SAM

fMS o]23F Immersion inking % <14
AL o5 2o

(1) AZA(SEME Carbon Cement)E £g7]
& ol 23, 2uxs ZQlr
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E 1. oM FUN SHE A EEH]
No. Al Y =2 = H 2
Plasma Cleaner - doly, B 9 F&ud . .
! High Frequency Generator M} AFHo] 7t Piranha Solution
. — EE xﬂxl— ] 0135210
2 Spin Coater ;Loéﬁ} 75] T
3 Drying Oven — AHIE A3}
4 | Micromixer - EE EREY wde £%
5 223 AF7] — SAM solution #|2F (&% £3))| Stirrer Plate
6 Vacuum Pump - 559 71¥AA
(2) High Frequency Generator =¥ A|7F 9 Er o)y g5 g e Axy, 232
AUEAN $% Plasma Cleaner® AHE 3914 W34, 7454 201 2402 o
sto] 2B S A A (cleaning) St} THE 249 45 2ED & g Aol ¢l
(3) AlIgE 2wixo] dA7Fe] SAM |95 3 © HAXREE wE7] fAME @S eV
HA(pipet) 2.2 E£3% % Spin CoaterE o]& Ak Ak FES whgEo] HasiA Rk AR
ol ZUsHA 299 S He BAsel I FE Utk
- g A7) met FALEY S 246 AR A gl AR AlEAgH= £ 1
oF st} ¥}

M

(4) SAM §oo] IR H ~gixel] AA(w] W
S EhE Ax(blow)d ¥, 7 Az
(dry)3ttt.

B 1% 311_‘59] AAL Piranha %Ouoﬂ 5

H,

- Piranha €99 4 Hydrogen

Peroxide ¥} Sulfuric Acid ©]t}.

mAAE Qe 7% i 7% WA &

Bx g A=t

- e A7) wet Ak rEE e 24

afjof it

- 7]%34 2R EZ7E Fol QoA el
13 (inking) AEI7F £S5 YERd

) Ohﬁo}ﬂ g Hols 372 2RI 9

& SAM &S A Az

(6

=

flo

w4 (Au, Ag, Pd )¢l A7txdE <t
2 (Alkanethiols)o] A Hdty HEd @S o
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AREAA ) AtsF

nAEEA A= St EYE dAqtE o] ¥ALS
AT (postdoctoral student)$l ofHE  FH
(Amit Kumar)7} ¢k Wl "-2jolm, o] o}
¢ George M. Whitesides JJ_T_—l'r‘Oﬂ}‘i M
Hog AGJE Frsla 011‘4—
U]/‘ﬂﬂz"]»ﬂ@r gy ] d4e
A9, KAIST, Ao#osta, ¥33fstul
o} 6}0£q]sl"/ = ] gom, KAIST %=
100nm ©]3ke] PDMS sjHl oz % E 7|
AHE ol &ato] A7) ¥ HE HE 9
Fdes A8 Hx=5FA Fee] PDMS
I, EHAEe] 100nm ©]she Z7|=
e o] HegHoR YrewE A7
= g A7]9 HAE A
& ¢ Y] AA Hfus
Z 9 V-Shape grooveZE

& = 4

BNC2L BN
ol N [ oo X ol
R o M 1o b e rlo
o X =
[t
e
i)
o,
L

N
-
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ET2 ALgste] dojxl PDMS HEE o] &3t
] 100nm olate] RS P the 2|
AAE ol gdte] 24 A% T AvE FAh
I %E}'[lzl

AEadet 4Hq asge RUsy s
of ogh whutol mA FHE Fofo] gk AT
oA, A7 2] BEATLE ofg AHA oF
oji} Meld =R Ao A wiule] FElS A

a2 2. Soft mold

%

dhs 7], OTS 9 #71%Ae] AV|xd o
kg ol WA AgAS} FHOoRA HhgHg
&= 71%, Cu, Pt, Pd, TiO, 59 sde 41t
e FE5-fr7] 3871 S3W (Metal-Organic

Chemical Vapor Deposition, MOCVD)S &3+ =
21]”7]%, LiNbOg,(Pb,L&)TiOg, Tazoapb(Zr,Ti)Og,
LaMnOs 59 AtstE sjge] Z-Awe]| 93
Wty AG4E FPsta

MPTTTRGE (SRR | ey

AR

T8 4. The pattern of silver colloids(PDMS Stamp)!'®

BT
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KAIST #8hd w482 Microcontact printing
A EAe] patterning 71E 3

% ofo
et
oz

E

= gt @A microarray 7|& Jh
7 PDMS 2RI (M Z: 400m)e] 719, Chip
FH(10X10mm 7))ol 8x8F=¢] arrayAl&,
Y dHAdS AL 8x8rTe AAEA
microarray A% 2 AZH  AAEA
microarray® E#33H4] #47|e SHE T

3 o]—7 01‘:]_ [14]

yagggsta Ay weed oAsta A
=8 2] 2y o o 2 ) ujg £4,
XA HAIE &2 9} polymer brush 7N
a2 2 njgk £4 Microcontact printing
= o8 dE FH & e
55 Ux 9 Y A dafdze
S8 5ol et A9} AZP4620[Clariant Indus-

tries(Korea) Ltd.] photoresistZ o] &3} mn}
2AHE WHEaL o]F o]&3te] PDMS|(poly (dim-
ethyl siloxane)] =812 A|23} dendrimer—

stabilized Ag-sol& 7|64 EHZ o]&3s}]
T2 Z=8aa Q) [15]
£ 100 nm ©]3}9
2 Fgatn glow o

=
Bojga QA wEYe 1Rg vud %

microcontact printing ¢
KAISTY] #HE5

4
u

=9 AT SHEY]
st Gorge M. Whiteside n41%, IBM Zurich
Research Lab., IBM Watson Group. =92
EFPLUISHe} U9 AISTS 54 SolA o

=3 z%] 0].31 o)

IBM Zurich Research Labh.9] E. Delamarche,
H. Schmid, H.Biebuyck, B. Michel & < =%
(1) Contact-Inking Stamps for Microcontact

Printing of Alkanethiols on Gold,

8 6. Shadow mask, mechanical lift—off, and ucp?t
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(2) Patterned Electroless Deposition of Copper
by Microcontact Printing Palladium(Il)
Complexes on Titanium-Covered Surfaces,

(3) Conformal Contact and Pattern Stability
of Stamps Used for Soft Lithography,

(4) Microfluidic Networks made of Polydi-
methylsiloxane, Si and Au coated with
Polyethylene  Glycol  for  Patterning
Proteins onto SurfacesolA A= wAH
A7) 2 SE&Eokl U AT uE

%},‘_6}%11]—.[18”19]
FPLtstY] Jirgen Brugger uS~8l

A7z BEAY 9 wRAEs

o 3

KX

erdRer] ARe A% A7E S48
[e}
A

[>
o o I
[>
ool

=
el a%4 BEATES wEo| EW flolam
wAge wA wHy

M2 THAH A, =& ofAHEN
(aspect ratio)® ZrestAl AR £ dE

UV-light polymer?] wlo]a =2 - (SU-8)olA
o vg el HA)es ke SAMe] FEat
Aot FAHA 5o Are Fgsta 9o
Kimberly-Clark WorldwideAFe] Dennis S.
Everharti= Method of Contact Printing on
Gold Coated Films(US6048623)3 Polymer
Film Having a Printed Self-Assembling
Monolayer (US6020047)o4 <ZHE] 2o E,
FE2EAL SlEEA 9 2 AEAY F|H s

E
’ A
2 A12Y BdUe UWEY ge BTE
Ql
A

BT

e 71 flel st segd SAME
ARgete] f7] Hhero] gl mRlClwt 3=
' oUeE SAAA AEd A 5 e A
A Aok A9 gk &9 SAUE AF
dto F3tegE 3 9 4 AuEs 9
sk Wl diE S3)sk mAHSAHE o]
& aA wrere] A (KR10-2000-

Al FHe agA EAS IHIE
U n) ) Qe ATy HEQ A s ol
a5 F7% FAAE B 8 AR
o4 254 f71mel @ysel g4 ghe ¥
2ol 38t 71 AW e E-AME St
of HexAd A= o fste] =31
o]ljr[lo][lll

PR T

st =) stal Geoge M. Whitesides B¢ 1)
Method of Etching Articles via Microcontact
Printing(US 5900160), 2) Microcontact Print
-ing of Catalytic Coloids(US 6060121) 2 3)
Microcontact Printing on Surfaces and
Derivative Articles(US 6180239 B1)¢} IBM
9] Craig Jon Hawker®} Lupton Hedrick:= 1)
Method of Forming Patterned Indium Zinc
Oxide and Indium Tin Oxide Films via
Microcontact Printing and Uses Thereof(US
6380101 B1, 2002), 2) Method for Forming
Polymer Brush Pattern on a Substrate
Surface(US 6413587 B1, 2002) % 3)
Process  for Patterned
Continuous Polymeric Brush on a Substrate
Surface(US 6423,465 B1, 2002)914 =#<l
Aok vhoFe HHEIE 2 a9 AFAHE

drsta 9l

Preparing a
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