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A study of multiple-exposure nanosphere lithography for photonic quasi-crystals

fabrication
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Abstract : Photonic quasi-crystals(PQCs) have been fabricated by a multiple-exposure nanosphere lithography (MENSL) method using the
self-assembled nanospheres as lens-mask patterns. The multiple-exposing source is collimated laser beam and rotation, tilting system. The arrays
of the PQCs exhibited variable lattice structures and shape the control of ratating angle (), tilting angle (-y) and the exposure conditions. The
used nanosphere size is upto the 1 pm . Images of prepared 2D PQCs were observed by SEM. We believe that the MENSL method is a suitable
useful tool to realize the PQCs arrays of large area.
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& X8 H(photonic crystals, PCs) )22 AHMZ UE RIUESBE A= RUNE B E2 3d HASE AXTE HHFGIH =
F T SN 22 HODF X EE X WE B (photonic band gaps, PBGs)S BIE N F&= CIYEQ ST PXRZM
Z2=Ch 0lei8 PCs LHRUAL ¥al I J2lE PBGs S0 Y&t 2o 2= HISILISE TEI| W20 JIES Ue &
BIALE 0|88 2Tl S420 R+8 S48 2ol Oatd EE & Tt 3l2(planar light circuit, PLC) OIL} LED(light
emitting diode) St €2 S8, &8 & AX0 SS40| M 20 &I FYUSs AJI JMS UACH E3| A F2H
(photonic quasi-crystals, PQCs)& 248t 3™ HASEE 2= PCsY 8 BOIZM W2 2 EE X0/19 PXUAMHE 2 PBGs &
oS HAY = UE AXZM JIX I 8 F01 20L0IC

JIESY PQ)Cs M Jlwe MY 2222240l (electron beam lithography, EBL)L} & 0|24 elA2Hl (focused ion
beam lithography, FIBL) S2| BFE OIE6I0 IHEIY St= ZLHOICH A0 ZHER J(H Y2 CO0IXIE FHU oA
FI| LEXE E4oi=O SF Al2t0l 2ci 22D B3 20 sCie= SHE0] UCHL TEtAd PQ)CSE E§8XCZE AT WH
g8 + U= UH B8F0| ER6HH, 0T LI L7 E 0/88 Lt 2/2 2t (nanosphere lithography, NSL) & 0IC},
2 9F0Ad=sE U 22028 U5 =0 S8810 PQCsE RES= 3F =0 st HPE ©ySIACL. T8 O}

et H-FXNBHE MHGHE SFE HPBALCL
2. 20 ¥ E9

2 S8iA MEE UL A2 KRS H(emulsion polymerization)S AIRSIULE JIB2 CLAIE, ERIZZ20IHY,
Ol4£Z28YE, s =22 MAE p-Si (100) AOIHE AIBSIRUCH MBE EB2lH AXNAEE= DMI-1S08 A3 H,
PGMEAZR B|&AIH APBL.DE YOS L8l & 80°0lA 60X SO HXAIH FQUCHL IEE B2l YXNAEE L4
Z HEHCE NEE ULTE NI HEBAH FACL -2 I8N FEY HIE E 3 U= US-LH HoH 22
St MABE JHXGH0 AIBSIA D 2= 442 nm A He-Cd HI0IHE AIRSIULH S22 32 S22 M
OE Edl0 MES EE FIIS8 ZFSIAC
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