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Abstract: Large-area nanoimprint lithography is a patterning technology for fabricating micro-/nano-struc-
tures on a large scale with good repeatability, low cost, and high resolution. These advantages of rapidly
constructing various polymers make large-area nanoimprint lithography a unique technology for the fabrica-
tion of micro/nano optical and optoelectronic devices for several applications, such as light emitting di-
odes, displays, augmented reality waveguides, and microfluidic devices. Therefore, large-area lithogra-
phy is crucial for the commercialization of nanotechnologies. This review summarizes recent developments

in the field of large-area nanoimprint lithography, including basic processes, fabrication methods for im-
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print molds, and typical device applications. Lastly, the prospects and challenges for large-area nanoim-

print lithography are discussed.

Key words: nanoimprint lithography; large-area imprint template; large-area patterning; devices applica-

tions
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Fig. 6 Methods for preparing large-area flat molds

B R F PV A B T K HoRe B, R R 3l i 4 Be Ut B =, LB Ak A e B 2 A i BRG BE )
S5 B T A b B AE PDMS R 1B i — 2 i i r{ﬁ B 58 T R AR Y 1B 7O TR
REA LY 2, JFE PDMS I | A 413 — 2/ O T b A AR A AR AT (L) Bl i T A



564

930 %
Electron
Cylindrical substrate Electron beam  Rotate | | | beam
v resist A ))
(1) Resist coating (2) EB exposure
1 min Trans'/ferred metal layer
P 3 i e
= Q
H =
Crog pua—
‘Yféed Actuator Metal oxide release film: Cr,0O,
(3) Development (4) Metal coating
(a) SRAEE T SR BL I A SN0 P R P (b) HLF HE G B & R AR
(a) Principle of diamond mold fabrication by focused ion beam
milling!®!

(b) Roller mold fabrication by electron beam direct writing technology*”!

=%

(0) TRERMMIE 2145 & T7 Bk f vt iR
(c) Roller mold fabrication using proposed metal-film contact
printing photolithography techniquet®'!

R
(d) TCHEARE 1 A VE ZIBOA T e VR B )

(d) Roller mold fabrication by the mask-less curved beam pen

il & fF AOVR IR

lithography technique!*?!
EINRELLHE
(tl ‘OH‘ Si-(CH,);-CO,-C(CH;)=CH, BT PDMSHHif
1
el - SR ., ST
i i [ BuERE JHIREE FE R A
HEEHE S FZ l
OB F k%It
Si-(CH,),-(CF,)s-CF; ‘ ‘ ‘S:IOZ -
et - VREH - VREH
; i F 2 EPVARK
1 v : b5 S {1

B~
poyifs  FINEMLAR /EEZ}%HTEE
S S

i
\SJ ~ HALILIR
(e) JEHBITH POUSHEL 1 o R B B0 TR P

(e) Steps of manufacturing the seamless nano-structured
circular PDMS mold and its installation schematic®¥

(f) VREMEAR il 5 AR e H SR (e
() Fabrication process of roller mold and its real image®*!
Fl7  JCSE TR MR 4 T 1

Fig.7 Methods for preparing seamless roller molds



%54 195 ISR, 45« KT R AN oK T DB AR B2 7 10 ] 565

2 (1 37 I R A AR (T )
3.2.2 I X R AL A H] &

VR 2 i B o i VR b A5 ARt TT L GE s —
V- B S R R R G R S TR A Bk A . 7
P B R B R S Y 2 T LAl O R 4R
TER S b, W2 JE 0% 1 5 B2 RN BE 25 s B e ik
o A R AR I N BAT B A R T RE L LA AR IE
JISE A 2ok A T B0 AN 2 il A 2 A Al T, 9 b i
ol R e A B A, M SR 1 ] A . MR SR A
e VR T R R ) T o S S A T 4 R A R R
H R WA A — A T SR M S
B, 9K Ji K B G 1 [ 7 B IR b b il 44 1Y
TR AR 0

Jarrett 55 F) T HE 5 35 0 T 1 22 P R A AR 0T 4%

BB E BIVR AT BRI AR, B S N T
A 4 28 A AN oK TR B R At AR R IR A A . &
8(a) it 7 TR i b A BRASE AR, 5 ) A 28 A1 T Ak 4
KB AR g KR T AR B A SEM R AL LT
Dumond %5 1, 2y H 45 %% 45 25 A0 [ 46 = B0 & 42 il %
T —F h-PDMS/PDMS Z2 P B A, 3 i K H AL
I e e BVR B 1 , T T 6 TR ED A
HAMERH AN RS YR AT . & 8(b) T
/R i h-PDMS/PDMS #5 #z Bz T4 J5 3
Kim &5 82 T — ok AAO 150 2 2 31 32
PDMS %} Ji§_E 1) AAO/PDMS IR & it , H T %
Xof A5 He B T2 DL R FURE A 7 K Im R R S ok
G54 . P8 () T an 43 ) kg e B s 3 L (A2 ) Bt
WSy & (4, scale bar=2 c¢m)"™',

(a) Jarret ¥ | & HYFF S 0 8 2UVRAHIEL AR

(a) Wrap-around roller mold fabricated by Jarret et al.l’”!

/ Patterned bound release agent
mPDMS h-PDMS on resin mould surface
bath h-PDMS/PDMS mould B A e e )
with embedded I =
release agent A
PDI\//IS Absorbed

mPDMS

Belles Spreading roller @3
1 @
Substratg s ‘

Dispense unit

(b) h-PDMS/PDMS L 1 % . %3 B )

(b) The h-PDMS/PDMS stamp and its installation schematicl®*!

i Transferred, Covalently Imprint
roller Cured resin mould
—

“Flexi i
Hot plate (T >Tg)

(c) AAO/PDMSS{E: & Mz F Il 2 18] Je H s
%[39}

(c) Schematic of the AAO/PDMS hybrid mold
and its real image®”!

K8 PhaEfu i R R A ] 2
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Fig. 10 Typical applications of large-area nanoimprint technology
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