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AR O S AR S vig o2 & E|4aTe ] (photolithography) oF -2 Uhie/Hlo| 2|8 4EoflA]
o] 3l 7]&o] o|24] FHA|of| thrtEe E7HA] 8713 o2 WHsHAA, oA L2l AHR o2 EXsh=
E2E T3] 7He o] o] 85h= Ao] ofHE AIF A L' =g E4S xS TAlol o]24 =i

F|Zoll= 719 221 e g HHA oA Bloju v F A 1 WA o) A =2 331 siEg 7leEo] thFsHA
7ol whe, Uie/mlolaz=nlE ol ALsHA AlojE Q1542 334 A4 ARk Fdke] At 4
A J7t o] 2o 20t ARFE T FZ 4 (photonic crystal), ZZAKsuperlattice), HE}AA)(metamaterials)
oF 2 FO AlaAEo] Ao g & 7hsstA HUoh 33 F23HE A= F2714(periodicity) ©]9]
of| = T34 (porosity) Ei= w2 HIEHAS £ 02 7|E0] tAE|0], iefA, viE 2ot 22 234 #Q1
PR A TAYSIHE B4 HAE S5 o Yl =& & (architecture) & AJA|617] = gt #2491
3A HHY 7[&2 = AR 379 (bottom-up process) Q1 A7 | 2B H(self-assembly )} 513F4] 57 (top-down
process) ¢l ZHd g]AT2= 5] (interference lithography), 2E|H L 24 T2 (stereo lithography), 214 93 2
7]®¥(direct ink writing), T84 W=l 8] (proximity-field nanopatterning) 5-0] 1.0 Ztzte] EA4-&
13} o] Bt 4= 9l

2 FAoNA = AF7IA] AFE thelRt 32k 3jEld 7] Follk = A=A Q= 3eHa] Wi of] 7]utsto] |
A/do] Hojutar, 53] thHAst & o Aol A4 7HsAdo) Jlof 22 2A| FEEAL Qe A i)
E]d(proximity field nanopatterning) 7]&2] Q] U -5-8-0] tjsf| 2718k x} i)
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. ’ Typical size )
Techniques Materials (WXDXH) Speed Resolution Structures Comments
_ Polymeric or inorganic 6 inchX6 inchX seconds to Periodic Naturally generated
Self-assembly particles 10 um days (100 rm (FCC) defects
Interference Photosensitive polymer, 50 mmX50 mmX ns to ~300 nm Periodic Sensitive to environment
lithography Preceramic polymer 100 um seconds (SC, BCC, FCC) (vibration, coherence)
) Photosensitive polymer, 100 umX100 umX ~ ) L

Stereo lithography Preceramic polymer 50 um 9 cm/sec 100 nm Arbitrary Low productivity
) ) . Polyelectrolyte, 4 inchX4 inchX -~ ) ;

Direct ink writing Colloidal gels 5 inch 250 um/sec 1 um Arbitrary Low resolution
Proximity field  Photosensitive polymer, 1 inchX1 inchX ns to { 300 nm Periodic, Essentially dependent
nanopatterning Preceramic polymer 100 um minutes Aperiodic, Quasi—periodic on phase masks

2. 22 :

A 2p
< o 78 5T (when A/pis small
2.1 &8tH 242|(Optics) =203 (when A/p is small)
2
3 Flol] 0 moye] £7)69 2} vjelo] BAE = !
- o /o
e Fst B2 9V vhF (phase mask)'E} 31, oA o] Aol A= QIAKEK= Hle] mo] T, pi oA ulAT
"l =z AR "o g By Hl o EAT - —
o8 A A o SE Qo= R8T of n 27)olek. &, 2 A YABHE Wl w9

g 7ML A1 BEo 13, 2&), B AR Sl o] WAt sy g o) gl 2700 o)A AAE T, ojE- o= upA
o} 0|27 FEE Y52 A ntAI R RE H AZod = EPIIES o] 7 20| Taut ek AAE o)
k& T 9(fraun hoffer) A2 $HEYA|TL oA THO 321 7HA B = Bl ulako 2 B3] sEh

25E 28 (proximity-field) o]812] 717k Aol A A

2 FAH S doAh o) i 2ARE B IOl 9o amxr Lo Y (ProximityField NanoPatterning, PnP)
SAaR A5 F1eh S AZE G B, R R G gaerge g el otk el 114
B S Bt 1A A BT @2 HAFO 2 HE] HLAE 27| A o] 3349 HEES o3 15
2 #iNTalbot effect) Ex= A7H<La N self-focusing B2 713 7|20tk 19 20] T4 3 J_]_;q o w5}t
effect) 2} 3}, 218364 Henry Talbot®]] 2J3f] A2 HA= R mA) ERlo] 98 A% T2} B35 Selst eI 7kl
A vhe/mpol|A2HE oA duH o= SHEEL o Pt ukA3E TEH R AE (photoresist) ¢l HEAZ|H
Bld 712 A4 =717k 160 o3| Alzte] ARt B} B2 22 (van der Waals) 3lo]] 7]4ks1o] Raim oz =
LR 1o ST ATBNSOM WiTe Ing& 1891 = g e setel waispl gek olejt 9z 540z <
B SV ka3 ool A WSl 32k A Yl Blef A &, W ZAJEF AC O upAT HlE W 2 m 0|5t 2
2EE YE I S0l ARSE Flol A1 9] o2 442 nm 7 oddo]A] QoUi 5 BAto] BE ZEAXAE olo]
o], 9V vkA= sl 719k o k= 22 600 nm, 330 nm

oftk. F7]4Q1 32k 1 B2 T Yo R e 34

H 339 71442 g5 Ae|(Talbot distance) Zr= % 9| et J| 88 24 iniiate
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9l o] Bx7} PA ==y, T SU-8(Microchem, Inc)}
L2 o ZA] 7|5E] 2 (negative-tone) ZEHAAES A
S, AR o= dlo] 7JsHA| J/4dd FEut A9
S8 TEHALES 7l dojutal YrjE o s o] of
ot Y] LR 7w s 943t W-3gTH exposure dose)©] F
B3] H517] o] @Ak (developing) THgof| A g-fo
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AEERE Ak S M2 AEA Q) (polydimethylsiloxanes,
PDMS) 0.2 4747} oF 1~10 MPa 4202 & Wo}
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=< AR W2 BYAeE A Qo] i F3H|
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