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1. Soft-Lithography (mCP)
® Microcontact printing
® REM (replica molding)
® Microtransfer molding
® Micromolding in Capollaries (MIMIC)
® Solvent-assisted Micromolding (SAMIM)
Microfabrication microelectronics0l JIgtE 1 U1, 2=z HA &2

0
IT(information technology)0ll A 0l= microprocessor, memoryS2l MZEXWE J|=JF e Jls
OICt. S8t 01248t microelectronics® 2l 20F0HIME, 20l MOIH & 2A0ICH (Fig. 1)
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photoresistdt A= waferffl DEXNUSE 0|23+0 spin—coatingS otd & S, 1 &

ol 22 MAGIH SHXEQ filme SMHIH Halote 22S patterningdt=  “projection-
printing(£3l, stepperet Sl &Ct) 0l J1B8t6tD QUCEH . Stepperll &S RS Rayleigh Eq.
Ofttet ZstA S E0 Slof &S0
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ZUHCZ O H2 MES I Ho 2285, O 2 FXE €48 = UL oKL, £
I O HO0HE =5 MZoIot O 08 HAE N Ct. 1960 =B,
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1, t
Fairchild Semiconductor2t Intel@ &EHEXQl Gorden Moores= 2& 32AJ19 IC(integrated

I'

circuits)&2l EMXIAES JM4=IF 18I 0ICH SH JCH OldE o4t
2 =0l Moore's Lawetl dt=0dl, XY 309 S0, GJDH’J FAcHZ 02 BtH resolutionO|
=0l&l photolithography J1&9 Z&EOl H&OR Qlgt(, RS BIEH 2o &E™ AE0| 0]
[=

HEO [MRCH (Fig. 2)
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2. mCP (microcontact printing ) & 22l & A

resolution® H<RIJF 100nmOI5tZ WA M2 B 28 Y-S AT I
Ct. =, &™E lithographyll F&2= QI5t0] &M, extreme UV(EUV) lithography, soft X-ray
lithography, electron beam writingS2l JI812l AFE0| AMEZE 1 RUCH oFXI2H 100nmOlate)
resolution2 2| RAdHA 0 H3= LYHES AISoIAHE HIE0| gl 2010| ofLlet, &
ASHEOIKNE LD(AAI HAISS SEE = AJ| W2o), BHESHK &
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mCP(micro contact printing)2 £ = UCE.  mCPOl CHoH A 2FEHStH LSHAH, IR
et BHlng = UCH  =F, M8t alkanethiol &M= elastomaric  PDMS
(poly(dimethylsiloxane)stampl A3 236 A alkanethiol0l & 5|l=
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AEYH: 04JIA POMS moldingd |82 LOHE A EHMA As REE XD U,
elastomeric stamp, moldLt maske= soft lithographyMlM JtE &8 24 0ICH PDMS replica
= HHOM &8 2XE A master0fl L), EFE0l Q= liquid prepolymerE castingdt 1,
7124 Z replica molding(Fig. 3)2 &tgo 2 otg £ QUCH

1 fabricate and silanize mastar

1510, 8y N,, melals,
1 photoresists, or wax

lpourPDMSprepuIymcrovcrmastcr Flg 8 PDMS Stamp X_”_j‘q_ jH'Ez;‘_'.:_

l cure, pesl off PDMS

M, substratel AUEC=Z {2 IQ0 AFHCZ FE £~ JS = UL Ol HE
OtAl 222 surfacelll CHolA &= = otAH BHESCH = B, POMS= interfacial free energyJt
SCt. Wets, PDMSE CHE polymerE molding® M, &0l &2 LK &=Ch Al B,
ZS MO 2= 300nmel SHMK = FHGHCH MetA
Oleist 82 S 01&5t0] optical deviceE == O 0l £ UCH Ul YW, PDMSE IR
L0l st elastomerOICH 0] A2 AE0WAM moldingst PDMS stampZ #8H, &2 & =
orolLt At2alE =0l “l= degradation0l 2OUX &Z2 ez Ot £ UCH COA B,
PDMSZQ| surface property= SAMs(self-assembly monolayers)2l 40 2d MI|= plasma
Of =AM oA EEH modifiede &= AL, 0l= SE2H0l HEE interfacial A4S0 2IH
M interfacial energygtOl €2 S0l 2™ LIEtE = UL

= mCPO| OIRX XI2{H, substrate® surface?t stamp2tol H&st H=0| Z R06ICH.
=, =S g M, AFZOIA JioiXle =0 M2 22 2¢S ot Us POMS stampets
L 2o D20 gctE = A HR2O0ICH
HXIH, self-assembly2l 22 M highly ordered® monolayerdt HitE Al2t
. &£, ‘autophobicity’ 0l 2l M inkJt substratell surface =92 LIt
, ‘ink molecules’'= &dt= patterning2 I hydrophilicOlLt hydrophobic
oh & & RS0l oA Sl= 2A0ICH WetA, Oleist HEsS H4HEH,
SIS WHE AI2FO ~50cm’2 Yool 0l2& He A0l SAMs(self-
assembly monolayers)& &4&otH ECh Oled HBES AEGHH, substratell surfacel 20|
220| Z0tET pattern0] & ML 22 3-dimensional fabricationflE S&6tH M £ QICH
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=3 S O30 20 2N photolithography 2t soft
HMOZ HlWoH 2H, XE writing? JHESZ 0lalg &= Y1, =Xe
replication2 JHE 2 U gldl, photolithographye &&& JH=ol= s2H0
photoresist2 Z&0t= maskIt 28t L0l 2ol A reduced&ll], 1 22
ZII EXIHIOF 201 EC BHHl soft lithography= clean room0Ol 2R oLo| otLlet,
ZJI0l mask@ photolithography2 =2 0/&6tH M&AE =, HII0l moldingdt= POMSE
0l E5t0d, M& AEStI{LI PDMSE master2 PU2L Z& elastomeric8t polymerE replication
2 0|25t patterning2 & = UL
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3. EH&E X ofZeot
3.1 2H&: POMSII 20HAM st & JAes 242 OtLICEH PDMS2| elastomericst A &
2 2&e 249 RXE gdoles ol A0 Z0/0te 2Hel 210l =C (Fig. 4)
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FOMS | Fig. 4.7}%53 PDMSe HW3E, FHEY

schematic illustration a) paring b)
FOMS = | POMS
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2 80| elastomericst EENOI JIHE S22 M, O HENOL SotHLE defectdt &
=M, sagging2 patterning= B2l HI=0| LIOXl patterning®l X| &2 LH]U(I S20I dioH
M O BIot U2 ZCH, POMS stampE & Mo 2= ALX RolM, S2dXAH &= A
OICt. AURH, shrinking2 rigidst &0l HIai POMSJ} elastomeric o2 W20 H&st JIE2
g £ ) 20 20U = H0ICH [etM, molding® PDMSJF mask S LA 224,
shrinkinge 20 Lt= A0ICH

%2 H. Schmid and B. Michal 2 Siloxane2 0/&3dt0{ hard-MaskE HI &6t JIE=2
POMSOt JiXl= 2H&EQ mold2el Mmoot S0 2/st i o s
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composite mold®+ fluoropolymer S Cist DEXE0l AZE PDSMO &S 2E256t10 100
nm Olotel THEIE MEE £ A= 252 AIEZD YT (O 5)

0ol 2 e Zelgol A=20e= MEE mold2l MEE otlzt M2 AdIAZEo o
A0t 2G| MR UL

Master I | 50 "

1 Spin coat h-PDMS
_h-PDMS

]

]
4ﬂum}

lcast 184 PDM3

3mm || 184POMS |, ppus

l Release from master

Composite 184 PDMS
Stamp A ey :_h-F‘DMS

Photolithographydl Y92 % JI=&CZ Bt X J|JIE =0 E 28 microfabrication

SHHOUA =28 Jl&2 MOIAH & A0ICH BFXICH 02t HlwaHl A, soft lithographyl 22 &

0l A= A2 20UAME HS8 BIF JACE Soft lithographylilAd A2 &= =&l PDMS=
AZA0AM patterningS & M, 2tEotd, |Gt JHF0I MII 20 A AF2E2 = UL

1A

gt 1 umOlatel A1 Il S E 2= = 2HE 32101 Otlet: & 80| Jisotlh

0]

&, soft lithography= photolithographyJt Jt& Odef JtXl & & (precise alignment, continuity,
isolation, uniformityJt Z2R5tCH) 20 OX Jls2 AZsS 20 JUs A2 AMROICH AW
2 0l ZH= AF=ESHHE, microelectrodell 8=3HHE, biosensor, microanalytical system&l 2ttt
et NMEXE & == UL L&t 2tekdt display J1I1, &8 J1J], JI=H Q2 microelectronic JIJ1=
S O =2 CtEE= 20| 43t d UCH SHAIBH soft lithography= photolithography 2l

Ol DA sl Mol 2HIJF JUCH RMZ, elastomericet S22 =2
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microelectronic 21712 MAH AFE &= patterning2 &9H2 38 2| compatibilityJt 01 S6tCH.

= SAMsZ 4 & pattern0] BIE=HO HIE 8%, XI=2 33&(RIE<reactive ion etching>)

ni;

AMNEE = &2 compatibilitydl optimizing&l 4 OF SHCY.
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