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㑭. Ǿ ǧ Ȑ Ǻ

ӟકቦᄦǽ⒙Ⱒǽ΢ۀଙكǾ⾻ӟ⢡Ј⾻ӟɩ

ɪɲ⾻ɏȫɁɟɴȬǹǸǽᐯƼǹո⦕Ƕ⦔┶ǹ

☁ⲤǶǑȚƹʶⅺ᫢ǹ΢ۀଙكǺǾ◧⯍Χএ୧

ℋǛ᧸ǓȘțȚǛ⾻౺╋⦕╦ɿ౺ᗢ⫧ేࣕǽ˓

ᅀȡԈǼѿǗǮ΢ۀଙكǾڤᥴ᫢Ǻ⮽ǦǓƹǢ

ǽȗǕǹުⲤ᠊ȡ╫ᖑǨȚᅀᗕǷǦǵ⾻⒙ⰢǺ

ᗢ⫧ͨˁǽɜɋɉǽ 2 ᓎәܦቃᐦ⢧ȡബ༔Ǩ

ȚǢǷǛံጣǤțǵǓȚƹόǗǿ⾻⒙ⰢǺᮮബ

ǽ 2 ᓎәܦቃᐦ⢧ȡബ༔ǨȚǷ⾻ӟǾ᳧ᕧǷ

ᐦ⢧Χǽ⫻ǽ୓ླྀ᤹୧ǛઇࢀǨȚǷ◜⚃Ǧǵۀ

ଙ᤹Ǿ΢ˁǨȚƹǦǚǦǢǽई۰⾻ᗢ⫧Ϟઇම

Ƿӱଙ╦ಏϞઇමǽުⲤǛᔞȚƹǢțȘǽᓍ᠊

ȡ╫ᖑǨȚǮȐǺǾ⾻⒙ⰢǺԒ⩁ǑȚǓǾࡈ╦

⩁ǹǸǽӞǛଫǲǮ 2 ᓎәܦቃᐦ⢧ȡബ༔Ǩ

țǿȗǞ⾻Ⱎ౐Ǻ౺ేࣕ⾻౺╋⦕╦Ƕǽ΢ۀଙ

ቃᐦ⢧Ǿ⾻⏞ǽᬶܦǛીᥰǨȚƹǢǽȗǕǹك

ǽ⒙ⰢǛǬǕǶǑȚǢǷǚȘ ``Moth Eye'' Ƿ

ȗǿț⾻ӋțǮ΢ۀଙكཪ⒈ǷǦǵ᮪ȘțǵǓ

Ț1)ƹMoth Eye Ǿᖀțȓᑿ፦᫢⒒ၾǺǾצȚ

ȑǽǽ⾻ɏȫɁɟɴȬɩʀȳʀȓӟ╹ᚬᑿࠔ

ɩʀȳʀǾഁǓ⬄ൺȡ྾ǲǵǓȚƹቊ᳄ǶǾ⾻

Moth Eye ᐦ⢧ǽΰ⓯ᅀᗕǷǬǽӟકᣀමǺǳ

ǓǵẴ͒ǨȚƹ

㑮. Moth Eye ᐦ⢧ǽΰ⓯

ɦȬȷɵᗢȓⱮᗢǽᠪۀଙكǽᮾ᳣ǾȗǞ᮪

ȘțǵǙș⾻ࡈ╦⩁ȓԒ⩁ǽܦቃᐦ⢧Ǜ᧸ǓȘ

țǵǜǮ2)ƹӟǽᠪۀଙكǽǮȐǽ൮ẫܦቃᐦ

⢧Ǜᮾ᳣Ǥț਀ȐǮǽǾ 1980 ౫ͦǺǹǲǵǚ

ȘǶǑȚ3)ƹ⏞ǽᬶǽ╦ℋ⒙ⰢǺܦቃᐦ⢧Ǜઇ

ǨȚǢǷǾࢀ 1967 ౫ǺȞǚǲǵǓǮǛ4)⾻Ǭ

ǽᐯǹ൮ẫᐦ⢧ȡΰ⓯ǨȚףకཪ⒈ǛᠪǚǲǮ

ǽǶǑȜǕƹቊቻ⾻ǢǽȗǕǹ൮ẫᐦ⢧Ǿé⅋

డẻόكêǽȗǕǹᥰ⛅ȡ֐᧸Ǧǵΰ⓯ǨȈǜ

ǯǷ◿ǦȑǛථǕǶǑȜǕǛ⾻͑ǽǷǢȜǬǽ

ᐯǹཆᔲǾ╀ǳǚǲǵǙȘǩ⾻⯍੿ἠဵᨋ5)ȓ

ɴʀȾʀǽ̘ӟት౩ᚐᗕ3)ǷɑɱȬȰɋɉɻȸ
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ㆌࡖ ౩ᚐ⯶ӟᗕǺȗȚ Moth Eye ᐦ⢧ǽബ༔ɟɵ

ɃɁ

ㆍࡖ ȿɲȳ࣠ኑˀǺബ༔ǦǮܦቃ 1 mm ǽ Moth
Eye

ㆎࡖ PECVD⾷ԥ᭙ a⾸ǙȗȂ rf- Ɂəɋɇᗕ⾷ԥ

᭙ b⾸ǶȲʀɘʀȻʀɐǦǮ Moth Eye ǽ⒙Ⱒ

SEM ԥ᭙
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ǽẻȎ۰ȞǪǶΰ⓯ǤțǵǓȚƹ⯍੿ἠဵᨋǶ

ǾগⰢ᳒كǛ⮽ǦǞ⾻ȍǮဵᨋǺⰞ౐Ǻ⫧ᆣ⫻

ȡ┶ǨȚǽǶ⾻༕ƼǾ̘ӟት౩ᚐᗕǶǽܦቃᐦ

⢧ബ༔ȡ▿ȎǮƹ

ࡖ 1 Ǻ Moth Eye ᐦ⢧ǽബ༔ɟɵɃɁȡᰳ

ǨƹHe-Cd ɴʀȾʀ⾷ᗢ⫧ 325 nm⾸ǽ̘ӟት

౩ᚐ⯶ӟȡ X Ƿ Y ǽ 2 ᅀ۹ǚȘ⒅Ǔ⾻ɴɀɁ

ɐǽ 2 ᓎәܦቃəɇʀɻȡബ༔ǨȚƹǬǽൖ

ɴɀɁɐȡɦɁȷǷǦǵɑɱȬȰɋɉɻȸǺ

ȗǲǵ࣠ኑȡ֪ȚƹǬǽ⭾⾻ɴɀɁɐǷ࣠ኑǷ

ǽȰɋɉɻȸǺଓǨȚ⣹ཾᕉǽ⣖ǓǺȗǲǵɴ

ɀɁɐǛ൚ƼǺȓǪẫǲǵǓǞǢǷȡ֐᧸Ǧǵ

Ԓ⩁ᐦ⢧ȡബ༔ǨȚƹǢǽई۰⾻ɴɀɁɐǽͦ

ȞșǺ⌻Ȑǽ⦘ୡɦɁȷȡπǲǵȑȗǓ5)ƹሬ

ൖǺᔞઇǨȚɴɀɁɐȡ⭒ڸǨțǿલ༔ǶǑȚƹ

ࡖ 2 Ǿȿɲȳ࣠ኑ⒙ⰢǺബ༔ǦǮܦቃ 1 mm

ǽ Moth Eye ǽʶόǶǑȚ6)ƹȰɋɉɻȸ Ǥ

ȑ 1 mm ǶǑȚƹӞᴻȡલӴǺଫȘǪȚǢǷȑ

۝⃆ǯǛ⾻ᑿ፦᫢ǹ⒒ၾǺȗȚ၏҈ǹǸȡ‬ອ

ǦǵȰɋɉɻȸȡ⢛˛ǶᓹȐǵǓȚƹǢǽȗǕ

ǺɟɵɃɁǷǦǵǾⰞ౐ǺᷮٸǯǛ⾻ɑɱȬ

ȰɋɉɻȸǯǠǶǾⶲǓɴɡɳǶય઻ǦǮݨ✤

ǽ Moth Eye ȡൡȚǢǷǾࡓ⮽ǶǑȚƹǬǽᥴ

ᨁǾ⾻⒙ⰢǛᜐȘǚǶǹǞ⾻ȍǮɟɱɂɦᣞຎ

ǺȗǲǵȰɋɉɻȸ⢦ಏǛǿȘǳǞǚȘǶǑȚƹ
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㆏ࡖ ᢨⰢǺܦቃ 1 mm ǽ Moth Eye ᐦ⢧ȡബ༔Ǧ

ǮȿɲȳȴɱɁǽ⢖⣏᤹ƹ⾷a)ɑɱȬȰɋɉɻ

ȸᬼൖ⾻⾷b)CVD ȻʀɐǙȗȂ HF Ȱɋɉɻ

ȸൖ⾻⾷c)RCWA Ƕǽ╹ᶟệእ⾻⾷d, e)Ǭțǭ

ț࣠ኑǙȗȂ࣠ኑǽᢨⰢǛᠪۀଙǷͪ઻ǦǮ

Ƿǜǽ⢖⣏Ɂɢȷɐɳƹ

㆐ࡖ ⢡Јᗢ⫧ే⾷1.55 mm⾸Ƕǽ Moth Eye ⒙Ⱒ

ǽۀଙ᤹

㆑ࡖ PECVD ᗕǶΰ⓯ǦǮ F-SiO2 ҉ᄩℋǽᨵᅀ

මȰɋɉɻȸȡ֐᧸ǦǮ Moth Eye ᐦ⢧
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ǬǢǶ༕ƼǾ⾻ࡖ 2 ǽᐦ⢧ȡȗșሬ⣪ǹബᣞ

Ǻ⡨ǴǠȚཆᗕȡᎰ╿ǦǮƹȍǩ⾻TEOS-

PECVD ᗕǷ RF- ɁəɋɇᗕǶǽȿɲȳǽ

ȲʀɘʀȻʀɐȡ▿ȎǮƹൡȘțǮȽɻɟɳǽ

SEM ԥ᭙ȡࡖ 3 ǺᰳǨƹɁəɋɇᗕǶǾ

Moth Eye ǽѩⰢǛᬼࢦǺǹșԒ⩁ബᣞǛডȞ

țȚƹCVD ᗕǶǾәǽബᣞȡЄǲǵǓȚǢǷ

ǚȘ⾻ൖǵǦǷᗕཆǽɐʀȻʀɘʀȲǛᅀǽ‮

Ǿ৓ȍǦǓȗǕǶǑȚƹȍǮ⾻⒙ⰢᣞຎǾ 700

cC ͛⡨Ƕ 1 ᆣ⫻Ღಏᡡ՘ᥴǨțǿǤȘǺ↝৓

ǺǹȚƹǦǚǦȲʀɘʀȻʀɐǯǠǶǾ⢖⣏᤹

Ǿቃ൏ǤțȚȊǸტ޿ǦǹǓƹᥴᨁǾ⾻Moth

Eye ⲏࣕǽሱ׼୓ླྀ ⾷᳧᤹ᕧǷȴɱɁǽΧ᳒ᕉ⾸

ǛˀᅶǦǮǮȐǶǑȚǷ‬ǗȘțȚƹǬǢǶ⾻

ȲʀɘʀȻʀɐൖǺɝɋ⥫⾷5㎪⾸ǺȗȚᛘ೙

Ȱɋɉɻȸȡ⒅Ǔ⾻ሱ׼୓ླྀ᤹ȡ☈ᄏǦǮǷǢ

Ȝ⾻ࡖ 4 ǺᰳǨȗǕǺ⾻ԙᥰමȗǞᗢ⫧ 1.4

mm ͨˀǶȊȋᠪۀଙǺǹȚǢǷǛ᯺◜Ǥț

Ǯ6)ƹൡȘțǮɁɢȷɐɳǾ RCWA ᗕǶᕷȐ

ǮɁɢȷɐɳǷȊȋʶ⅐ǦǮƹࡖ 5 Ǿ⾻⢡Ј

ᗢ⫧ 1.55 mm Ƕǽ Moth Eye ⒙Ⱒǽۀଙ᤹ǽ

╦ಏϞઇමǶǑȚƹᚬ઻ǺǾⶲլמᗢ⫧۝ং

LD ȡ᧸ǓǮƹS ᗢ⾻P ᗢӽǺӱଙ╦ 30 ಏ͛

⡨ȍǶіᗢϞઇමǽତǤǹᠪۀଙᣞຎǛીᥰǤ

țǵǓȚƹǢǽȗǕǹӟકᣀමǾ Moth Eye Ƕ

ǦǚൡȘțǹǓƹ

㑯. ቦᄦⰢǚȘǽȪɟɵʀɉ

ȿɲȳǺɝɋảȡᚊףǨȚǷɝɋ⥫ǺଓǨȚ

Ȱɋɉɻȸ⢦ಏǛ⢦ǞǹȚǢǷȡ֐᧸Ǧǵ

Moth Eye ȡ ΰ ⓯Ǧ Ǯ7) ƹ F-SiO2 ȴ ɱɁ Ǿ

PECVD ᗕǶ༔ℋǦǮƹףకɟɵɃɁǷൡȘț

Ǯബᣞȡࡖ 6 ǺᰳǨƹⱹ᠊Ǻ౑੿ǽȗǕǹ⤴

ոǛǑȚǛ⾻ǢțǾ⾻Moth Eye ǽӞᴻȡଫȘ
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㆒ࡖ ̘ӟት౩ᚐᗕǶəɇʀɓɻȸǦǮӟ๫අම ZrO2 Ⱥɳℋǽԥ᭙Ƿ⢖⣏᤹⾷ીᚬ⾻RCWA ╹ᶟ⾸ƹᡄଙᆣ⫻

Ǻඅǧǵ጗੿ɇȬɟǷȪȬɱɻɑɇȬɟǛǶǜȚƹ
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ǪȚǮȐǺ҉ᄩℋǽሬ⒙ⰢǺ⌻Ǔȿɲȳℋȡ༔

ℋǦǵǙǓǮǮȐǶ⾻ǑǷᄋ١ᲈȰɋɉɻȸȡ

ửỮǨțǿӞᴻǛ⦠ǽȗǕǺଫȚƹ

ʶᅀ⾻Ɇɳ㏏ȺɳᗕǶȑ࣠ኑ⒙ⰢǺ 2 ᓎәܦ

ቃᐦ⢧ȡബ༔ǨȚǢǷǛ۝⃆ǶǑȚ8)ƹӟ๫අ

මǽɀɳȻɓȪȺɳℋȡ̘ӟት౩ᚐǶəɇʀɓ

ɻȸǨȚǷ⾻౩ᚐӟǽᡄଙᆣ⫻Ǻඅǧǵࡖ 7

ǽȗǕǹܦቃᐦ⢧ǙȗȂ⢖⣏Ɂɢȷɐɳȡ૓ᆂ

ǺൡȚǢǷǛǶǜȚƹǢǽệእǾ RCWA Ƕǽ

╹ᶟɁɢȷɐɳǷȑȗǞʶ⅐ǦǮƹǮǯǦ⾻Ǣ

ǽཆᗕǶǾԒ⩁ᐦ⢧ȡൡȚǢǷǾ⮽ǦǓǽǶ⾻

ᣀ઻ᗢ⫧ᶽࡕǶǽ΢ۀଙكǽཆᔲǷǦǵπǕǢ

ǷǺǹȜǕƹ

㑰. ȍ Ƿ Ȑ

Moth Eye ᐦ⢧ǺȗȚȴɱɁ⒙Ⱒǽ΢ۀଙك

ǽཆᗕǺǳǓǵẴ͒ǦǮƹી᧸كǽǮȐǽཪ⒈

☁ⲤǾ⾻ʶ୧ǽ൮ẫܦቃك⾻গⰢ᳒ك⾻ɥɲ

ɦʀȇǽ⟵ԥǽ 3 ǳǶǑȚƹ⯍੿ἠဵᨋǾ൮

ẫܦቃكǺǾሱ֐ǶǑȚȑǽǽ⾻গⰢ᳒كǺǙ

ǓǵǾ౩ᚐ⯶ӟǛ৓ȍǦǓƹǦǚǦ⾻۝╋ࣕǶ

ǽી᧸ȡ‬ǗȚǷܦቃ 200」300 nm ǛᕷȐȘ

ț⾻He-Cd ɴʀȾʀǶǽଓඅǾⰞ౐Ǻ⮽Ǧ

ǓƹബᣞǤǗڴ૛Ǻ֝൧Ƕǜțǿᗢ⫧ɿӱଙ╦

ǺϞઇǦǹǓᏩȐǵӋțǮᠪۀଙᣞຎǛൡȘț

ȚǢǷǾ⅋ᅽǶǑȚƹ͑ࡋẴ͒ǦǮ Moth Eye

Ǻ⭈Șǩ⾻Ƚɞᗢ⫧ǽܦቃᐦ⢧ǾᐯƼǹӟકả

੿Ǻඅ᧸ǨȚǢǷǛǶǜ⾻ી᧸كǽǮȐǽቦ

ᄦɿɟɵɃɁⰢǚȘǽᄽǮǹȪɟɵʀɉǛഁǞ

ᕷȐȘțǵǓȚƹ

♢ ⡅

ቊᮾ᳣ǽ RCWA ǶǽȿɧɭɴʀȿɯɻǾ⾻

গ⬰ಊᴗগક≕ᨀӞ᧯ǺǣמٴǓǮǯǓǮƹȍ

Ǯ⾻Ɇɳ㏏ȺɳᗕǺ⬄ǨȚᮾ᳣Ǿ⡨ᨾগક஖᫙

Ӟ᧯Ǜ˛ൺǷǹǲǵ⢳ȐȘțǮƹ
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