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ὑǛȆ ǮїǠȉǵ
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ὑǛȆ ǮїǠȉǵ

●ꜝ☻ ה ╣√●ꜝ☻
ה╖⅜⅛

☻ⱪ꜠כ
◌☿♇♩ ●☻Ⱳfiⱬ

™ ≡
כ♃▬ꜝ

≤ ─

β

Ɑ♇♩⌂≥│⁸כ◌
₈ ≥Ɑ♇♩₉כ◌
╦⅛╢╟℮⌐ ∆⁹

╩ ⌐
⇔≡ↄ∞↕™⁹

ћ ȋȖȓǦȪɧȷǱǰǶ ǱǰǮӋȆƲ
ƼǔǘȚǽǫƽȋƼȪɧȷƽǯ ǞǭǖǧǜǋƳ
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ᶥ֛ ǮїǠȉǵ

ɵ ǪǭǔǦᵀᴜǓЊǪǭǋǦƲɕɧȷȿɁȭǵᶅȋӋ ǮƲ
ᵀᴜǓ ǖǱǪǦǯǔǲƲǋȐǱǖǱȒᶅȋӋ

ɵ ɕɧɜɶȭǓƲ̂ǋǭǋȒȉǵ

ɕɧȷȿɁȭ
ɕɧȷȿɁȭ ὦᶅӋ

ɜɦɋɶȸȋȯȿɡɁɕƲ
ȻɶȷǱǰǶƲⱳǡʴ Ǔ ǋ ǮƲ
ᶥ֛ ǲЊȓǭǖǧǜǋƳ

ᴜ

ɕɧȷȿɁȭǵᾍ ǲǶ
ɕɧɜɶȭǓ̂ǋǭǋȅǠƳ
ӽǲǞǭǖǧǜǋƳ

-3-

PET



֦ Ħ ǵȆǵ ǲǞǭǒȐїǠƳ
ᶥ֛
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Ⱳכꜟ ╩ ≡⁸♫Ⱶ♫Ⱶ⅜№╢ Ⱳ⁹∆╕╖√√⁸│ꜟכ └╙≢ ⌐⇔┌╡╕∆⁹

╛
╕╣≡ↄ╢

ה⇔╠∟

└╙≢ ⌐⇔┌╡╕∆⁹

ừ ≤∟╠⇔│ ≢╙⅛╕™╕∑╪⁹
√∞⇔⁸ Ⱳ⁸ꜟכ ⁸∕─ ⌂≥
│ −⌂™≢ↄ∞↕™⁹

ừ Ⱳכꜟ╛ⱦ♬כꜟ ⌐ ╣≡⁸
∆↓≤│≢⅝╕∑╪⁹

└╙≢ ⌐⇔┌╡╕∆⁹

̂ ֝

⅔ ─

ה

◌꜠fi♄הכⱳ☻♃כ
╛ⱦ♬כꜟ│ ╡ ↄ

◖Ⱨכ

♥▫♇◦ꜙⱭכⱤכ─

╙ ™≡⌂™
β │ ╡ ↄ

β



ǺȚ ᵀᴜǓЊǪǭǋǦȪɧȷǺȚ

ǺȚ

ǼǦșǯȑƲ ǮȍǠǗƳɧɗɩǶ҄ǓǠǚǯǓї ȓǷƲǶǓǠƳ
ȱɱɄɈș ǠȒ ǶƲ șǉǘƲǺȚǓ ǝȐǱǋȏǍǲǠȒƳ
ȓǭǋȒȉǵƲҊȓǭǋȒȉǵǶ֛ ǞȅǢȚƳ ȋǢǱǋǛȆǿ

┘╪ ≢ ∆╢─│ƼȪɧȷǺȚƽ∞↑≢∆⁹
●ꜝ☻ ⁸ ⁸ ●ꜝ☻⁸ ⌂≥│ ⇔╕∑╪⁹
⇔≡ↄ∞↕™⁹

┘╪─ │⁸ ⌐№≡≡ √≤⅝
⌐ ⅎ╢ ≢ ⁹
⇔≢╙ ℮ ⌐ ⅎ╢ │⁸

∕─ ─ ─┘╪⌐⌂╡╕∆⁹
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ɘɁɆɚɆɩɵ ĦȫɡɁɕǶǯȑƲ ǮȍǠǗ

β

◐ꜗ♇ⱪהꜝⱬꜟ│≤╢

PET

ɘɁɆɚɆɩ

PETⱴכ◒─ ™√╙─⅜ ≢∆⁹
∕─ ─ⱴכ◒│Ɑ♇♩Ⱳ♩ꜟ
≢│ ≢⅝╕∑╪⁹
≡╢ │⁸ⱪꜝ☻♅♇◒ ≤⇔≡⁸

₈ ╛∑╢↔╖₉⌐⅔ ⇔ↄ∞↕™⁹
ⱪꜝ☻♅♇◒≢│№╡╕∑╪⁹

PET
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ừ ↔╖ ⌐ ╡⅝╠⌂™╙─│ ┼ ∟ ╗⁹

β

β

↔╖ ⌐ ╠⌂™╙──℮∟⁸

─ ⅝⌂╙─⁸ ─ ⅝⌂╙─│₈ ↔╖₉≢∆⁹

β
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βꜞⱨ◊כⱶ─ ╙

≤⇔≡ ™╕∆⁹



AV

2021.4

PC IC

-10-

40cm

20cm

β
2021.4.1

⌐ ∑⌂™╙─

ᶥ֛
AC ̓

⁸ ⁸
⁸ ⁸ ⁸ ⁸
⁸



ₒ☻♥כ◦ꜛfi─ ₓ

ᵑ☻♥כ◦ꜛfi╩ ⌐ ≈
ᵒ☻♥כ◦ꜛfi⌐ ↕╣√↔╖─
ᵓ ─ ↑ ╘
ᵔ ─ ⁸⅔ ╠∑⌂≥
β☻♥כ◦ꜛfi─ ⌐≈™≡⁸ ⅎ⌂ↄ⌂∫√╡⇔≡™╢╙─│⁸ ⇔™╙─╩ ™√⇔
─fiꜛ◦כ♥☻⁸≢─∆╕ ≤ ╩ ⇔ ≡ↄ∞↕™⁹
√∞⇔⁸ ─ ⌐╙ ╡⅜№╡╕∆─≢ ⌐ ⅜⅛⅛╢ ⅜
↔↨™╕∆─≢ ⌐ ╩⅔ ™⇔╕∆⁹

ᵕ ה ┘↕ה ╘⌂≥─
β↔╖ fiꜛ◦כ♥☻ ⅜№╡╕∆⁹

ה ⅜ fiꜛ◦כ♥☻╢™≡⇔
ה ⁸ ⌐ ∆╢ ─ ─ ⁹
─⧵ה ⌐╙ ⅜№╡╕∆⁹

ᵖ ⌐╟╢
╩ ╡ ↑╢ ⁸ ↑ ╘⌂≥│ ≢ ⇔≡ↄ∞↕™⁹

ₒ ₓ
╩ ≢fiꜛ◦כ♥☻√↑ ⁸ ⅜ ⅛⌂™ │ ≢⅝╕∑╪⁹
╩ ↑ ╣√ │⁸ ≢↔╖╩ ⌐ ∟ ╗⅛⁸ ─ ⌐ ⇔≡ↄ∞↕™⁹

⌐ ─ │⅔ ™≢⅝╕∑╪⁹ 3 3

ₒ ─fiꜛ◦כ♥☻™⌂│≢ ─ ₓ
ừ ≢↔╖⅜ ╦⌂™╟℮⌐∆╢
Ҝ ⌐ ⱪꜝ☻♅♇◒│⁸Ⱡ♇♩≢ ℮⌂≥ ≢ ⇔⌂™ ╩≤∫≡ↄ∞↕™⁹

ȷɄɶȵɥɱ

1

─fiꜛ◦כ♥☻ ╡─
╙⇔≡ↄ∞↕™⁹

ǛȆǓẉǋḹֻƲ ȋȑƲȷɄɶȵɥɱǲ Ǟ ȅǱǋǮǖǧǜǋƳ
Ǔ ǒǱǋȋƲẆȓǭҲǒǱǋǱǰǵԍᶦǲǱȑȅǠƳ
Ǔ ǒǱǋḹֻƲᶥ֛ǮǔǱǋǚǯǓǉȑȅǠǵǮƲǛὦ ǖǧǜǋƳ
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ₒ☻♥כ◦ꜛfi⌐ ↕╣╢↔╖ₓ

ᵑ ⅜ ⌂↔╖
ₒ ╛∑╢↔╖≢ ↕╣╢╙─ₓ
ה ╛∑╢↔╖⌐⁸┘╪ ⁸ ⁸ ⌂≥⅜ ∫≡™╢⁹
ה ╩ ™ ⇔⁸ ⅜╕∫√ↄ ≢⅝⌂™⁹
ₒ ╛∑⌂™↔╖≢ ↕╣╢╙─ₓ
ⱪꜝ☻♅♇◒⁸▪ꜟⱵה ⁸◗ⱶ⁸ ⁸Ɑ♇♩Ⱳ♩ꜟ⅜ ∫≡™╢⁹
ה ≢ ⅜╦⅛╠⌂™╙─⅜№╢⁹
כ꜠ⱪ☻ה ⌐ ⅜ ™≡™⌂™⁹
ה ⁸Ᵽ♇♥ꜞ⁸כ ⅜ ∫≡™╢⁹
ה ┘╪⁸⅛╪ ─╖
ₒ ⱪꜝ☻♅♇◒ₓ
ה
◒♇♅☻ꜝⱪה ⅜ ∫≡™╢⁹
ה ═⅛∆⌂≥─ ⅝√⌂™ ⅜ ∫≡™╢⁹

ₒ ₓ
ה ↔╖ ≢ ⇔≡™╢⁹ ™ ↔╖ 30
ה ∆ ╩ ⅎ≡™╢⁹ ╛∑⌂™↔╖⌐ ╛∑╢↔╖⌂≥
β ─↔╖╩ ∆ │⁸ ∏Γ ╡Δ╩≈↑≡ↄ∞↕™⁹

ה ⅜ ∫≡™╢ ⇔≡│™↑⌂™╙─
ה ─ ⌐ ╡⅝∫≡™⌂™⁹
β ⌐ ∫≡™╢ ╩≤⌂ⱪכ♥ה╙└⁸│ ⇔⌂™≢⁸
─ ∫ ≢⇔┌╣⁸ ─ ⌐ ╡⅝∫≡™╢↓≤╩ ™╕∆⁹
╩⅛┬∑╢ 2 ╩ ∫≡™╢ ╙∞╘≢∆⁹

ᵒ ⌐ ↕╣√↔╖
─ ─ ╕≢⌐ ⇔≡™√∞ↄ ╕╡≢∆⁹ ⌐ ↕╣√↔╖│ ╡╕∆⁹

ᵓ ─↔╖
⁸ ⌂≥ │ ⅜ ∆╢₈ ₈ה₉╖↔™⌂∑╛ ⱪꜝ☻♅♇◒₉⌐│

∆↓≤⅜≢⅝╕∑╪⁹
╛∑╢↔╖─℮∟⁸ ↔╖⁸ ⁸ fiꜛ◦כ♥☻⁸│ ─ ╩ ↑√ │
∆↓≤⅜ ≢∆⁹ ⁸ⱪꜝ☻♅♇◒ │⁸ ∑╕∑╪

ₒ ∆↔╖⌐│₈ ╩₉ꜟכ◦ ∫≡™⅝╕∆⁹ₓ

ȷɄɶȵɥɱǲ ǜȓǦǛȆǵы

( )
( )
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(1) ⇔√ ⅜╦⅛╢
⇔√ ⌐ ⇔≡ↄ∞↕™⁹ ╕√│ ╡ ≢ ╩╛╡ ⇔≡™√∞⅝⁸
─ ⌐ ∆╟℮⌐ ⅎ≡ↄ∞↕™⁹

(2) ⇔√ ⅜╦⅛╠⌂™
fiꜛ◦כ♥☻ ⅜∕─↔╖╩ ⇔≡ ─ ⌐ ∆⅛⁸ ⌐ ⁸
∟ ╪≢ↄ∞↕™⁹

ₒ ⅜ ℮ ₓ

ᵑ↔╖⁸ ≤─≈⅝№™ ⌐ ⅛╣≡™╢ ≢ ↕╣√↔╖╩ ∆╢⁹
β ⌐│⁸ ╩ꜟכ◦ ⌐ꜟכ◦⁸⅝∞√™≡⇔ ⅛╣≡™╢ ↕╣√ ╩
╡ ⅝╕∆⁹⇔⅛⇔⁸↔╖─ ⌐╟∫≡│∆═≡─ ╩ ↄ │≢⅝╕∑╪⁹
↔╖⁸ ≤─≈⅝№™ ⌐ ∫√ ╩ ∫≡ↄ∞↕™⁹

ᵒ ╩ ╡ ™√↔╖│⁸ ╩ꜟכ◦ ⅜∆⅛⁸
₈⌐ꜟכ◦ ╖₉╛₈×₉╩⇔≡™√∞⅝⁸
ꜟכ◦ ₈ ₉ ╩ ∫≡ ─
⌐⅔ ⇔ↄ∞↕™⁹

ᵓ ╡ ™√ │₈ ₈ה₉╖↔╢∑╛ ₈ה₉╖↔™⌂∑╛ ⱪꜝ☻♅♇◒₉
⌐ ↑≡™√∞⅝⁸ ⅛╠ ↕╣√ ⌐∕╣∙╣ ╣≡™√∞⅝⁸ ꜟכ◦
₈ ₉ ╩ ∫≡⁸ ─ ⁸ ⌐fiꜛ◦כ♥☻ ⇔ↄ∞↕™⁹

↕╣√↔╖─ ⌐ ↕╣√↔╖

A

A

A

A
A

A
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ₒ ₓ

прҚ

◌꜠fi♄כ⌐≈™≡ ⇔√╙─╙№╡╕∆⁹
⁸ⱳꜟ♩●ꜟ ⁸Ɫfi◓ꜟ ⁸ ⁸ⱬ♩♫ⱶ ⁸Ⱶꜗfiⱴכ ⁸▬fi♪Ⱡ◦▪

─fiꜛ◦כ♥☻╖↔ ⌐≈™≡
─fiꜛ◦כ♥☻╖↔ ╛ ─◖fi♥♫╛Ⱡ♇♩⁸ ⌂≥
β ⅜ ™ ⁸ ⅜⌂™ ⅜№╡╕∆⁹ ⌐ ⁸↔ ╩⅔ ™⇔╕∆⁹

↔╖ ┼─ ─ ⌐≈™≡
↔╖─ ⅜╦⅛╢╟℮⌐⁸↔╖ ⌐ ─ ╩⇔≡╙╠℮╟℮⌐⇔≡ↄ∞↕™⁹

≢⌂ↄ≡╙ ╛ ⁸▪ꜟⱨ□ⱬ♇♩⌂≥ ⇔√ ⅜ ≢⅝╢╟℮⌐⇔≡ↄ∞↕™⁹
ќ ─↔╖╩ ∟ ⌐ ∆╢√╘⌐╙⅔ ™⇔╕∆⁹

ₒ∕─ ₓ
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┘╪ ╛ ─ ↔≤─ ─ ™ ⌐≈™≡
┘╪ ╛ │ ↔≤⌐ ⅜ ⌂╢√╘⁸ ⌐ ™⅜ ╕∆⁹
∫≡™╢╙─⅜№∫≡╙ ─ ↔╤ ╕≢│ ╩ ≡ↄ∞↕™⁹

◖fi♥♫╩ ∆╢ │⁸
⅜╕↨╠⌂™╟℮◖fi♥♫≤◖fi♥♫─ ╩№↑╢╟℮⌐⇔≡ↄ∞↕™⁹

╕√⁸№╕╡ ╖ →⌂™╟℮⌐⇔≡ↄ∞↕™⁹

┘╪ ה הꜟ♩Ɑ♇♩Ⱳה ─ ⌐≈™≡
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ǀ Ͻ ǲǶ ᴜǵ ǓǉȑȅǠǁ
Ƽ Ͻ ƽǲǶƲ ᴜǲƼFLƽƼFLRƽƼFHƽƼHFƽǒȐỒȅȒḌ Ʋ
ȅǦǶ ǓǉȑȅǠƳ

LEDǲǶǉȑȅǢȚƳ(ɟɶȩɶǲȏǪǭḌ Ƕ ƵǮǠƳ)

ǀ ǵ ἧǁ
Ͻ Ƕ ƲȷȢɁȿșЊȓǭ ȒǖǱȒȅǮǲɧȮǓǉȒɵǨȐǫǖǚǯǓǉȑȅǠƳ

LED ǵḹֻǶȷȢɁȿșЊȓȒǯȂȃֿ ǲ ǞȅǠƳȽȢɞɧȮǓǉȑȅǢȚƳ

Ƽ ƽǶɓȡɧɟɱɆǓ ǲȏǪǭ ϽǠȒǚǯǮ ǲѫ ǜȓȅǠƳ

Ƽ Ͻ ƽǶƲ Ͻ ǯǋǍ Ǔ ș ǠǚǯǲȏǪǭ ϽǞȅǠƳ

ƼLEDƽǶ ϽȾȢȨɶɇǯᴀǷȓȒӭᾚ̱Ǔ ș ǠǚǯǮ ϽǞȅǠƳ
LED Ƕǚǵӭᾚ̱ ѝǯǜȅǝȅǱᶥ ƲɏɁȯɶȶ ᴜǱǰǲȏǪǭ
ǜȓǦ ᴜǮǠƳ

LED β

ǀǛȆǵѝ ǁ



₈ ─ ┘ ⌐ ∆╢ ₉

╙⁸╖∞╡⌐ ╩ ≡≡│⌂╠⌂™⁹

─ ⌐ ⇔≡⁸ ╩ ≡√ │⁸ ─ ⇔ↄ│ ─
⌐ ⇔⁸ │↓╣╩ ∆╢⁹

↔╖╩ ╛∆≤ ╛ ⌐╟╢ ≤─♩ꜝⱩꜟ∞↑≢⌂ↄ
♄▬○◐◦fi ─ ≤⌂╢√╘⁸ ⌐№∫√ ≢
╛∆ │ ≢ ↕╣≡™╕∆⁹
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