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Fabrication of sub-micron double patterned structure using reversal imprint
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NIL & 9ol 24 imprinting & 3t 7124 3 219 &
ts FE P4 do FAHES M ¢ vl gl

A E(reversal imprint lithography [RIL]) 7]&-2

S (e}
TS

ul A2+ reversed layer & 7] ¥l WAL A7) = WH o R
NIL o] gHAIE SHete] 3k o5 729 P A3tst
o FE3] AMEL o] A .

B Ao e =84 stamp ¢ quartz stamp, UV F9S
] RIL o] W ow i b5 Fx=5 Azelen,
o] ¥W¥-S Duo-mold UV-RIL ©] &} ©]& &gt}

2. A oty

0 F2ES AFE7] 9%k Duo-mold UV-RIL &7 9]
MEF=ZE Fig.l.ol YeEPAATE o] T4 A A reversed layer
=2 AAst= BT AZE reversed layer S HAAletE 344

o= e,

Making reversed layer

1
9{ Top stamp (PVA)
Resin (NIP-K28)
Bottom stamp

1
1
1
1
1
1
1
1
1
1
yPressing & | LTI
1
1
1
1
1
1
1
1

uveeuring (L

o LRARR] oo
_________________ [ 1
1 1
r_________v_ ______ I Uv-curing !
. Transferring 1 1 1
1 1 1
! 1 1 1
: UV-curing 1 1 1
1 1
1 % Si | substrate v \
1
1 | 1
1
1 v : : é 2" laver
1 .
1 1 peeling s
1 pecling E 2 % 1% laver
! [ 1
! [ 1
1 | 1

Fig.1. Duo-mold UV-RIL 9] 7 EF=

Duo-mold UV-RIL process ° AF-8 = sacrificial stamp =
Transfer Devices, Inc.2] sub-micron =79 FHES 1A=
poly vinyl alcohol(PVA) stamp & A}-83}%1oH, o] 42 duo-
mold 2] top stamp = A& 2T} PVA pre-polymer solution <
master stamp $1°ll spin-casting 3= WHOZ A ZE o]
stamp = Fig.2.a), b)¢} o] 74323 HAE geS zh=v)

PVA & ARRSE o]fr& thadt 22 Am4 540] 37

otk A A, PVA &= F38HA o2 UV~7HA334] o ool A
Fo W FRAS zheth UV g dellAE 50% W9l ot
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PVA stamp ¢ Mgl el A A7} 7Fss| <t} =3 silicon 3}
quartz stamp o Y3 =2 %W oHUAZ A3l resin 7] H
2ol Aoz o} reversed layer A2 Al H& WA o
A high quality ¢ transferred layer 2 7]the <= Qlt}. wpx]u}
© =2 flexible 3t 717X EAS zka lo] H]HW patterning,
transferring ©] 7F53% A& & F U

Bt A AL2E duo-mold 9] bottom stamp 2+ ZHZ}
4amm x 4mm =719 16 7}A thE F7<9 FEoe] 1 Hol
s 2o wid HoglE 2cm x 2em o] WA
quartz stamp =4, Z €l AV]E Fig2.$ ol
200nm~2um 2 t}ekE Zlo]E 300nm o]t} o] g w1
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resin ¥ stamp o] Zgt FAE fFEetal oA & HEHY
yield o] 742 o]o]X v}, upzbA] bottom stamp = acetone 3}
isopropanol = A% & oxygen plasma T4 o2 ¥HE T4
8lA1Z1 H trichlorosilane AlG <] #7] 29 @EAETS &
Hoflell FAAA B8 HF7he] 1207 ool HEH
A oY AE A EFojA ARSI
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Fig.2. SEM images
a),b) PVA stamp, c),d) Quartz stamp



Duo-mold Alololl A A F+2E ol& F 3} resin &
2M Chemoptics AFe] NIP-K28 & Alg3&l3own ojAe
bottom stamp SWol| 7|FE7} LAFA FEZ =EI
top stamp £ o] JEZYUE Anjo] 2= 3}GITE o]wf NND
A}2] Nanosis 610 imprinting system & ©]-8-3}3lo™ o]
pressure chamber type 2] imprinting system ©]t}. 42F2] resin
ARG Al AR S QlE 7R WS AASH] Sl
sample ©] £°] J= UF 7|71& AF FEHZ s U
om A HWAR 7L 7S 13l isotropic pressure &
o]- &tttk ol resin o FAd A4S 9I8l 30 bar ¢ 7F
Al A 10 & &< 7183t Resin & AR S 7
2 U-light & =33 ] resin & 43t A Zth

Resin 9] 7 3}37d % bottom stamp & F-E top stamp &
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stamp 9] =& ®EW oUYAE s A3E resin & EF
PVA top stamp 2 |7 A} ™, quartz bottom stamp <]
EH YA = o] AAHolA ] A3HE resin o] W &
WA g,
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bond layer 7} H a3, 2 A= FAELS
3}al spin-coating ©] 8-°|3FX= & UV-initiator £} ethylene
lycol dimethacrylate & %H2-2 ethanol &violl =] UV-bond
A28k ek o] AL PVC, PC 52| polymer Alge] 7]
= #A spin-coating ©] 7Fe AT o] g AR
bare silicon wafer o= spin-coating ©] E7}53}9] silicon
wafer & XWAY F AbEakgivh EWHAE o] o E=
silicon wafer & acetone ¥} isopropanol = A% 3 oxygen
plasma 3do=2 HHES EASAZ H methacryloxy-
propyltrichlorosilane #}7] 23 TEAES coating o2 M
o]Fo] HFom, olet T2 AWAHFRE <l UV-bond 9
spin coating ©] &o]a}A ¥t}
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Fig.3. SEM images

a) HEdH resinol 3 TFo A
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