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Effect of Atomic Layer Deposited Al:Os; Thin Films on the Mechanical Properties of Anti-reflective
Moth Eye Nanostructured Films
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2 8 A2 AQAC] EANE B3} FRAS BAS] S5 WA WA ERE ERo] F}LA S A7} o] Fol
A1 QoM B3 $5@ TuA B4 AT Qe U & 7EE mAstel $83a4 s A7 B0 194
Ttk AT, F2 e /BoR e FARE wroke] Tre] WEE A Mol A ekol EA Hu
slch

kA, B AFMsE Bxote]l Ygzrt gAEH Ze 7w vE] 7AF EAe] 4% ALO; EFE A &3
Reolo] o] VAH EAS T ATIHAE, HEo] 7tA = TR S F3E S FAATI] Y
APE JAystAth Bxoto] HEHe FH AL FA317] A e TR BV fXdd 12 FA ze|rt
3ty Y3 ZEES P4 T2E FAANZ Hart o= olgjgr FRE At EA(Step Coverage)ol
5ta sub-nm T BEF FA FH-o] §old XS F2H(Atomic layer deposition, ALD)S o] &3t wehE F

B Ao b et

A AAIHo® ~utE 7]7], HA 3d 5 ok F3F &a Aol g45H ARl whet, vhAb A a3 e
| $1gk AT Aol i3] o] A1 Utk 7|Eed= WA WA AFRE FH] st FHE]
2 7|3l F2ete] O AAA YelUE 44 1 B3E o &3] Ho] WALE ZAaATE W
o] @ol] o]FolA it} ANk, olHT FES 54 A WA AR AUt AEtite A
we} WAL A a3 el EAFol EAld T Baole]l U FRE YA E 3 G
E WAL A &3 F3"o] JHAw BAF S AT  dv o2 AAAT Qo QIFAHSE B
371 918 wHoe=zrE AR gL v(e-beam lithography), EE #4129 (photo

&g W= FA JlEEol E8HI Yoy, g F EFG vHO R QF FEse] Be &
Aol EXEHA Ak wepA HIZdde Eriad EFH e VRS f8 o] 2% o|doE VtEd F Ux FERES Z

< JIAH o2 gEtste EAH Qo] HES HASkE st PR AJ(Hot embossing W& o] 8314
R2oto] gz RS G5t vk v, 3 JRA FHOE AR Brojo] Fx U dHe drtAY F
grE EolA e AMEH FARE i 3Fe A= S JHAA He EFAHR 2AHE AT 5 glo] AA FEEE 1
o 29EE ZEsta v webA, olefg FEn] r]gke] Bolo] o] MYPS JOT|A FOoHA FYT uhet
Zto] 753 ALDH S B8l AEE P4 A2 F e =4S A" ool Ut

ofN T

2. B8

B AFgAs AZE BE=5 AREe] 3t ARANS B3 Zg]7-Ru o] E(PC, polycarbonate) 7]1oll 145° C £Xol A
400% F<2F 46000N2] 3& 713 %, Eo] 250 nm, 7+4 300 nme| =xolo] giEle] AR 125,m F7429 PC EEL A
z3tgom, o] PC BE2 A4S 93 7B = AGETh B2oto] 72 9o ALO; ¥t FAstr] flete] A
FAHE ol &Aoo, TS AT A &5 9 4ge 747 100° C ¥ 0.6 Torr2 A3 A FA3ATE AlO; &2
< 9% AFA g -gEZ A TMA(Trimethyl aluminum)$} H:0& AMg3st o™, TMA 2 HO EF =2 37¢E 7R =
2, 10° CE2 43t AFE3Sth N2(99.999%) 7t A7A, &A1 carrier gas ¥ purge 7F2E AREESloH, 50

sccml 2 FY3AT ALDE ©] 83t ALOsE S&37] #18 cycle TMA ¢ 0.2 =, Nopurge 10 =, H:O ¢ 0.2 =,
N2 purge 10 22 FA3}H o™, ALD cycled] ¥HE34+E xA3to] 5, 10, 15, 20, 25nm F712] Al,Os B2 A 35HS o).
F3 H2 dujA s F3te] Bxolo] HEY FERE Y A0z Ho] YAl FAHAES stk ALOsE F3&
3tA] @& Bzofo] Fx Y 9 ALOyF FERE Eofo] FE Yo FEAEE AT A, wiuto] FAEHA Ze
mxolo] e BT = 9547 %o}, 5, 10, 15, 20, 25nm FA19] AlLOs vldto] F2E mxolo] HEo| BT = 94.94,
94.69, 94.05, 93.53, 93.12 %=, Htuto] F2EA] ¢k B ofo] FE O HF| HoHor Agrowm, whute] T4V FALA
of we} FRErF HAHo R Fadte AEFS YERHATH SHARE 7S AyAT HAW Bofo] sHE =US wHAF
W2 #Z9e BEREV M % AE )1 HE 1HH, ALO3 S 15nm o|stE FASIE AF olBET &2 94% ©]/9
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FHES AT 7 dFe AT 5 AU ‘1}“# SEel e Riole] sjde] P4 %%-‘4 BE FEE gds)
£ 2Asgon, Ales LEE %vﬂﬂ 15, 20, 25nmel M| AZ ghol 7

7} 2F 0.45 GPa 735‘}’4% nm
BEE VM 7 deS F

3. 28

B ATNAE S PAEA 54 e macke] R A% JAH B4 FPA7)Y) Askel ALDES S
AOpTE Brolel AHYel FAA FRAT A Sdol Waol WAL YTE dsugn. 3k duyye
53 30] 250 nm, A 300 nme] ®xofe] ARe] YA 125 um FA PCITE FASAH, olu] 547 %l E
E7}83 01381 GPas] W& AEE UehTh ALD W& §8) ALOsIRHS mosclo] s|Eld] e Az}, vhel =g
Z7bol e moolo] wpedEel East dx gAs9o, 15 nm ols FAZ H§A bare PC 7))
Edengs ¥e @ fAstd mocloldd WAl oF WA EnE Ui BISUc. v s

ALOsutete] A Z7bo) wheh Fapa o2 Zkstgon, 15 nm ol 4E A& F5 wacke] WS BHA e bare
PCe] AEgkel 047250 GPa Rtk & 05712 GPasl A= Yebd 5 gl stasgirt. o2)@ Ashe ALD ALOguFE}
BHE ol wolol Ho] AAE WARA EaE fARRAL, e uE gl pAe AT S slee
HolFE Ao, $F Y A BAL AL woolo] AH MAPIAL Axol FEE 4 YT ACT AHD.
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