e
r<
Op
[

2|AT2t]

0z
M
02

1. ME

HRe] J4EE Moors] A6l upet 1871€nic} ol F7tst
£ TEE Holx girk vl JAEE ddl 29571719 1wl
7t ol ule} v st Q7= o1 glow, ofel n}
2} the A1o]2(100 nm oJsh) &] %S 7|Hko R Sk v Aldizh
RISl SRINE 7128 Al REEA] 3ol 2ol Al U
3= Hutol el Qlolr] e Al B ekt v)-o] A7t
7] wizel] vhe AlThE dleh Al ) At 9 3 side] 4
Aaict @A) vEeA] 3g9] it wlee] Ade olefgt Azt
o] g7 WA x& Zow AztEolRn] Z sl =ust A
o7 oitEolx 1 Qi

WReQIZE 7S 19959 w5 Princetontig} Chou BHAtel]l €]
3 5oz AviEslon @A hedZdE 71 100 nm ©]
3] &S FHskR= AR 7HoR Az sk k! 71
9 glaree)E B 3 sk 18], v A, =2 oluA| Y
Fa7 QR K= wARe] AL VheRlZHE TS 37o]
A kA ) 27 @A) REEA] 7oA 2olan Q= 3]
212 2] (Deep UV, EUV, X—ray) Bt 841 Ach= g7o] 9l
o} IZH-E g4 20031 ITRS (nternational Technology
Roadmap for Semiconductors) ¢l 32 nm ©]&}2] X%-& Adsh=
Az2 gaely] A2 APEAHAR 1.2 AEA A4 Eof
ARE 2R 2l ghl R 23S WAl §low] ofe] dThitole
A S8 T glofA] B A7) tistwell AT Felskar Qi

=t
Qefrd= ANFE © 7 electron—beam lithography &} A2loAS =

3 WS ol

A YA ZHES] Z9olli= I8 2(a)et 2o] A8xe} vEA)
AXBE] = 719 HFAT F H& Fo](WF Ak f+
ol %(T,) B 90~100 C =) A 579 Alest &,
HEE Folx ZErse] AR |l Alo|2 AR|Al o EM
AR R} o] FoJHA| gt o] 7, olskE W7tet &
2RISRt d|dell A wojula SRl shel| EARh: XS
(residual layer) & AAgCZH 345 vx|A] ©rk sHARE 2%
szt Wztel| SJsk de] Aol iAlEo] Q7] wiEell thE A
L] ~Eirgl 7)9hg A Al G Aol o= QIgk 9l
ele] R 12737} registration accuracyZAolA S WiA)s)
ik mEsl 27 whdsh ek AERE 3] HsiAE A
0% F& YEHE S F7] witel] AR nHe| EE5 o
= iAol dj|dzo] AE 93730] Stk

ol et TAIEL UVE o83t AZUE FAgolA ol Hekd 4
ALt ©] 7L 19961 Haisma 5ol I8l 502 AlRkE|glo
o J8 2) UV Y=RE 3488 mofs) A, 71sksle] UV
e PAAEES JARSE S ARIEE 2y A5l X AE §
Ho] AsiE F|] Aol Afett HE7F W] whtell vk gFeellA
5= A 25l g’ Aol Al g Slvk o]% UV 3glo] gk
2HIE S BN BRAIAEE FPEAIH 2R AEZL A3t Aot
WA desiA| Al "ok o] T2 Aol W2 FEellx Fr8o] 7}
SN Tk A1 AR ARtef] ofgFo] Qltk Electron beam
< Bk Wi dEd AlEA] Aed7|ste] vldEdo)r] bl YEE
= AR charging effect® 13l AR o=-& do7|A &
TS MPS olshie el 270l & a4 QA Fsik
AxRIL =S WA HlalA Aol IS oAl S8k

(m o7

o X Y—;l -101|

i

[¢]

q
]

¥

o5

HAHY
1993 A7doigta shekE 8tk (3
1995 A7t sheta etk (AAh

2001 Univ. of Durham (UK, A}

1995~
1996  AMIXAF TFT-LCD AR A4

2001~  Hewlett—Packard Labs at Palo Alto,
2005 AT+

2006~  FFHEVEH AnA e 2
A

Nanoimprint Lithography

BFs 7Y AlALAF8E (Gun Young Jung, Department of Materials Science and Engineering, Gwangju Institute of

Science and Technology, 261 Cheomdan—gwagiro, Buk—gu, Gwangju 500—712, Korea)

40

e—mail : gyjung@gist.ac.kr

Polymer Science and Technology Vol. 20, No. 1, February 2009



2010 2013 2016 2019
| 2011 2012 | 2014 2015 | 2017 2018 |

Technology Node hpS0 hpss

hpd5 hp32 hp22 hp16

gE
is
3
2=
S —
=2 CFC imprint IRhography Y o
_§' MLE
3 I R
2
EUV, _Emw

lithograp!

PT| innovative tchnol
MLZ, EUV + RET

N Research Required [
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should be taking place for the solution.

Technologies shown in italics have only single region support.
EUV—extreme ultraviolet

RET—resolution enhancement technology

EPL—electron projection lithography

ML2—maskless lithography —PEL—proximity electron lithography
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