%5 45 %5 6 W] LM T B %% R Vol.45 No.6
2009 4 6 H JOURNAL OF MECHANICAL ENGINEERING Jun. 2009

DOI: 10.3901/JME.2009.06.001

K R ED 2R EH ER AR
MRERRELZREE

2yt TEMR dag' FxE'

(1. VAT ANIMORIE RS TREE K NS0 = PH%E 710049;
2. INARFKEENUMU T RE AP UFrd 250061)

E: BUARGPKIKEEZ)(Nanoimprint lithography, NIL) 5 486226 20 T 25 KX AT AR, BURAF 4 s EVRRAL (¥4 46 2
WE Y e A I BV R R PR, SR TR A R BN, A e R s B E o ANTR] T A% G 2 6 28 AR
(4X), AKEEDEZME R 1 XA, EAEBRGIE . R A A ORI SR Hk . 2400, BERRHIE 4L NIL
RIBAIRS, 17 HLBEAE 94K s BTGB 1 28RN LA B AR AN TR, NITIL RS PR S 72 1 o e = 222 5
K HIN IR PR PR, BER IS C2 O 2T AR IS EE 2] AN e R S I SRR, AR I DGR A R 1A I S I
BRI AT A QBRI LD 2o £33 T 24 i [ Y S48 P oK I B ZIBE R IR BORBETEE g, IF 4Rl =R EL . KB AN

FEERIE. HOKISEDZ BLEBIE S4EHE KRR BEA
FESES: TN305.7

Review of Template Fabrication for Nanoimprint Lithography
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Abstract : Nanoimprint lithography (NIL) is attracting attention as a low-cost and high-throughput method for printing
nanometer-scale geometries, and has been included on the ITRS lithography roadmap at the 32 and 22 nm nodes. The template
making is one of the most critical issues for the realization of NIL. The ultimate resolution of the patterns fabricated by NIL is
primarily determined by the resolution of the features on the surface of the mold. Because of the 1X nature of NIL compared with 4X
for photolithography, the 1X template fabrication is considered as the greatest challenge for NIL. Advances in NIL template
fabrication processes are reviewed. The fabrication methods of 3D, large area and high resolution templates are currently critical
requirements and challenges. As a result, new mold making methods should be further developed to meet the requirements from
emerging market applications such as patterned media, photonic crystals and wire grid polarizers.
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RIS, 35 R B T 2R IO R BN A 7
PRk, KT s EPASEEL (19 4 A2 A i 5 ob— AN
ki, HAATAINEN 2:05°HR0E TR H] SSIL(Step &
stamp imprint lithography) /7 2 il /5 K AR 4 JE A L
(FTSEBL 100 nm FFAE RS 100 mm #4545 TR ED) T
Jiid, TR H T HORZIRI A 2 R ) N (FF
BEOEE, RSP 3 mmx3 mm)#/E R BpSE, Eidb
Jis BT 200 /NS L (R R A [ B 4 B8 R Bl mr-1
7030 YEZIKEP) 100 mm [FHE R RE R b Bl S S
TiW/Cu fCh FHLZ B 8 40~100 pm [F1ER,
JR AR S5 A B AR SR R R AN T2 A
Fo: FEBERLIIHIE . S I I AR 1)
HIE . T KT AR R Sy A2 7= %6 UV-NIL,
i E WA EIIF ST BT TEONG 2554 SR —Fol
B RFEHES UV-NIL T2, S LERHE
T B0 T A R R (A ] 28 Rl VA 3 4 T T
Elementwise patterned stamp, EPS)AIfBI < H. X
T 20.32em(8 W) ERTT, B LZRMA 127 omx
12.7 em(5x5 ~F- 77 9E~1) ) EPS ANAX 75 22 DY ¢ He B gk
A5, FEHIE R ST 50~80 nm B BE 8 1 TS
B e L. HUSSAIN Z5PHR5E T3+ 7 12 Ui
Hi R (Atomic layer deposition, ALD)HIE ey A== Fps
FLI 73, R ALD HARPUBUAS R 55 % Fhbt
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RESNICK 5P T 38 F ffh 6 R BRI 10 1 40 3 2%
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3.3 EOPHEENEERFIE

B 20K R EDFE 9K A8 R E TR i) 2
Xt s RS AT A R A VI F5 K . o %
s BT LA 2 2 J 2 = AP T3 SRR 3%
K2 GU 25338 T 10 nm Js BB EL 1) i 42
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dependent etching)il{F 10 nm s EIAE, ZAHAE
R KT B b A AR I R 3 ML RS B (Line edge
roughness, LER), ¥ & 442K JUBE A B i/ 2Kk
VOISIN ZEP8H356 7 UV-NIL JT i 43 2 B e At
HARE 7. T iR e i, SRR AR
Lo, WA Cr IR fh o 7 2280 m MR e, SR

(1 T2 DA R TR R o ik B 7
W) R 2 3 VA o T AR, R 30
nm FEAE T 1 15 43 2 s AR L, o i L 4K 2
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— BRI E R B R . ERAE R RS =
(] DAUKSHER 25 Wi 38 T SR Al 4% i 1 s g e bl
HAE 2D HE N6 B EDAE R (¥ 575 AATT R Leica
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e ENRE R, B RS2 R B T (s
FEJ7. A RIS, XN S B AT,
A5 1N RE S BRI RE I R 7T,
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2 5 R B R — B D R 3R . 0T RO R
AR B T EWF 7R AR T & UL 2.
LAZZARINO ZE 5% T Hk B T S REREL (145 T
(EL 35 BT A R R B R RS 1K), L PR 11 2
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20 ok hb PR L [ T e SR 12x107° N/em /2
AU, Ak, T DA A% BT S B IS
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Womans K24 LEE Fl Yonsei K24 KIM 273
PEH PR PUR B R AR EE 57, t T PDMS A
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YOUNG 55 T 1 28 45 B 1 AR L 1 O
SFIL 5L [ BH S e e RN AN BH S5 B (10 2B 4 718 40 1)
J7i%. DAUKSHER 255 T SFIL # L (115 42 i)
B, URBE S T T RNVE A = BRI B (4SS AR
AESE, 1 IKIRE TR RAVE’s mn650 %f SFIL
B GRFAIATIE R .

4 4k

A5 AT Dy Fis VR AL R A7) 96 280 LR DR e A6 s
EVRFAE R B, SO TR 0 IS BV Y, A Z0 L
A7 R TR M BV . AR AR GO 2T
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