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Fabrication of Anti-reflection nanostructures by using Interference and Nano-
imprinting Lithography
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1. Introduction

FHZoll TpAEA 3 ola A AEIA Fx
(Subwavelength  structures) Wl2S zti=  WEAPLX] 2 (Anti-
reflection film)oll tjgh A7} EjFHX], Wgrjo] o= ]~
Zdlo] 5 okl A gt P dutg oz wkAbg
Aere "ol WSS Fo FAES FAATI S
(Substrate) 9ol &% W & 4F wWoz I AW Yo
Al 223 E¥J(Sputtering) @} Z-Z(Sol-gel) 5o WAooz F3b
wo] b5 ZEMultilayer) FEZ o] Fo) x4 gk . o] H}
HES 22 25, B2 Az vl o] A8 EW, A=
Qg 44 544 xpo] wjiel ¥hit A5 (Thin-film stack)
o] Qtgido]l "ot} Heh e HRALLE(Low reflectance)
Aol IAskE 9 G YarA "7 Sk ey
715 A}A|(Substrate itself)oll 7FA1 B4 97F o]st A7]9
X5zt A EE g Als Aol EA,
9% Ao 7] witel vETFxET; ] b HoH,
T3ty v (Wave front)o] ob3bE x| ket mmdk 1 A
(One-dimensional)2] A8 33 25 zk= ITHS YA}
o] #HF wWhek(Polarization direction)ol] we} WHARE o] WS
Tk 2 2} (Two-dimensional)®] A B3} 3| & (Pattern) S 2&+=
AU deol H\g Wy Fasirl. wpeha REARGA] e
Ui rlolz dEle PJASH7] 8] A (Electron beam)
writer 55 ARg-3le] ZHAFA 9 ol A7]e Fr14Q1
1,2 2 S FAsARE o] W gk Arbde] vn
(Low throughput) t™ A 3lol &3}« ¢Fom, flexible 7]
of A&3}7] of@rt. 2 AT = AH] & (Low-cost), L3
42 (High resolution), =< AJ4Fd(High throughput)S 7} ™
gt FHoRE Ui dEdo] Tt Y ZYY ga
12 ¥} (Nano-imprinting lithography) 7]1& ¥} thHx o] 7|4
ol Y HEdo]l 713 Hd g A9 I (Interference
lithography) 71&& ZAgste &g 7LR U] o] E(Polycarbonate)
ApA ol F71A QA AR A7) HES Pt 7HAIE
A 99 (300~750nm wavelength)oll A F3 =9} SH=E &
At} g,
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2. Experiments

2 Agd oig "AHA FF E5FS WE
ok A WA G A el 9ol AZ GXR601
YEYAZEE 170nm FAR ZE3le] 2ol= w|z] 7H4d
Al(Lloyd’s mirror interferometer)® ©]-&3F M4 2415
Nz HEdS itk Zol= MAAE 364nm o Tl
S ZE WS WUESHE o2& o] ¥ ] A (Argon ion laser)
£ Abgstal 9low 3+ HE (Spatial filter)S T35+ |
o] gA¥o] 7|#3 mEMirror)7} Y& FE7HA] @A
Hoh Fig2 & Zol= A EAEE HojFal 9lth o]
IR o3 FAHE EEHALE HES oA AHg)
A olsle]  FU](Period)E 2zt #l(Line)¥t 2do]x
(Space)= o] Fozl Z1ejo| ¥ (Grating) R 7| 3]} o]F
=% (Double exposure)oll 93+ %7}3 | H(Hexagonal array)
o] AP (pillar) FE] Z=E(dot) EEFOZ o]Fol] Ut}
T ORAR MBI ot Fr]AQl HEs vhxl A

2H 2 (stamp)E €7 9 o] TEHAZE dHE oA
w2 H (Etching mask)2 3} Cl,, HBr, He, O, 7}2E %3 3]
Egtsla A ES o A (Etching) 3t} ol F F AEEE X
EYAEEE 0, S=vHPlasma)?t OFAE(Acetone) o 2
7r7y 2 & Bt AASY. A HA dAE AlztE dEE
¥l o]l g Y X|(Surface energy)E  HFo] o]y
(demolding)Z W Ee]7tRUlo|Ete] & WA ¢
3 A1 SAM(self assembly monolayer) A& 3 §, Fig3 <}
2ol 71 A AT LEKIMM) A AR 71 thermal nano-
imprinting tool(ANT-6T)E AF&3lo] 140C2 FE|deo|%
(glass transition temperature)E 2 0.3mm T2 | FFHE
lo]Ed] A7 ~ulx s¥l-& 7 AK(Pattern transfer)gch. L}
o dxdy 27 2% 180T, b s0bar, 7k AlIRE 10
wolth, dEAY AL T UIAE, EFYILEVOE g%
H(One-side)o] A o= oy} E HdS 7}
7t AL A, % W (Both-side)oll HES AL wof =
$HZE: H(One-side)> 1do|® #HH®, T} % W(The other-
side)> =E RS bt Al 2gize] sigie] A
AtEl EZ2FFR Yo Ed] st UV-VIS spectrophotometers
(Shimadzu UV-3101PC)E A}-&-3}e] 5 3} =(Transmittance) 2}
&34 = (Absorbance) S A 3T}

[

3. Results and Characteristics

7HA iAo d-e]l F7](P)E P=A2sind o T
AX T o] dAggh Blo] wpas zhe B9 W YA
WSt A Zdo] Jhesith. o7IA A = AREERL #HelA
el s, 0 & wel YAztolth. ol A A% W
o2 9F 290~300nm 7](period)2} ©F 110~120nm ° % =
O](Etching heightys Zte A& =®IE A3,
Figd & AZE 25x25 mf A7]2 A& ~®Zo] s
Scanning Electron Microscopy(SEM) ©|F| A2 H o] 531 QlT},
a#ely 'Y A9-E 2l sy Alolo] A (defect)©]
EAsteR2 HA oA o] ofd A P}, Figs £ &
ZIEYO|E Ao deE 2~z Tgo|’g ¥ RE I
Blo] & A A}(Reverse pattern transfer)® SEM ©|F] A& H
T Stk SEM ofw]A] #EE 9lE °F 5~10nm o] FA=
WPyl ZEEHO vk, FI= 23 EF(Transmittance
spectrum)] 7 &%= (Accuracy)’} WHALE 23 E 7 (Reflectance
spectrum)®] A gL WU} £7] wjZe] EHYItRUe]ES] RE
AR & (Anti-reflection property)s T3 AFEFHO=R
SAG O Q=AY @ EFYgtRvo|Ee Frmel &Y
%7} Z+7; Fig.6 3} Fig7 ol Bojx|aL Qlt}. o] AL &7
(Air)E 7] (Reference)Z &l 2 wWrako g JAlst= Hl
o tiste] #|Ele] ¢l EzZ]7HR U] E(Bare polycarbonate)
o} Hlwaty] $18 Aot} Fige oA A dHAdo] &
2] 7R ] o] E (Patterned polycarbonate)] F3=7} Hj¥l o]
e E7IRYo|Ee] FH% B} 470~750nm ¢ G Y
A A dEst. o] 3 Fol A siEo] {1 (Bare),
Sk W Z(One-side hole), ¥% ™ 1 °]¥ (One-side
grating), 1¥]3 %% W (Both-side) ZZ|7IRHUC]EQ] H
lE|—3’Jrl::«(Average transmittance)ﬂ— ZY7}; 90.4%, 92.4%, 93.8%, L
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231 96.9%% WERNa Q) Althrt 4% ol Hi| | &
Z7tR o] E7}F sElo] gl ZE|tRvolE Bl oF 6.5%
T =7t 27}& Aoz YeERRtth 184 300~470nm ¥ 9
o] o= FHE7E w438 stEtste] dido] gl &
g7tR Mol E B} vhAl YERRth o] 32 Fig7 oA Hol
= A A" 470nm A olFtellA e FFEe FAT T}
o} ¥ Ak (Surface scattering) W9l Ao = FAtHETE &
7tR Yol E 7|32 UV 9 (Ultraviolet region)oll A 73k
&9 W (Absorption band)Z 7FAx v}, 2 7HAH
% 4 (Visible light region)ol| A 2Fzte] F4e 7HAIE GG ol
A Frmel 7 99l & )Y

4. Conclusions

el AuEI sl 7P5—§ e JERE,
A Eaady], ada old VlEE ol8ste] A

HEsg WA g Ee

= ;ﬂﬂ'iq o|E A
3 B d (Patterning) 3=t A8tk = A3} 470~750nm
744 g GelA dde] | ZE|TtE o] ES] F3wT}L

Aol gl FevhRdlolEe] R Bp A ek
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fRoz Qe g dooa]  wALHEA W (Anti-reflection
surface) & 2 Alg-o] 7153t Bl %], LED(Light-Emitting-
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Fig. 1 Experimental process flow
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Fig.2 Lloyd’s mirror interferometer system configuration

Fig.3 Picture of ANT-6T developed by KIMM

(a) (b)
Fig.4 SEM images of silicon stamp (a) grating with 295nm
period and (b) dot array with 294nm period

(a) (b)
Fig.5 SEM images of imprinted polycarbonate (a) grating and
(b) hole array

Transmittance [%]

T T T T T T T T 1
300 350 400 450 SO0 S50 600 650 700 750
Wavelength [nm]

Fig.6 Transmittance of imprinted polycarbonate (a) bare, (b)
one-side, and (c) both-side
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Fig.7 Absorbance of imprinted polycarbonate (a) bare, (b) both-
side
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