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× ц  

×ֽᴶṮѦ ḳ  

    (ᵶ ᾎ҆) 

× ḳ Ẃ  
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›ṕ 

×ᴞ82ד∟ ׄԓ ҵṶ╝ ӢȲ ׄԓ

מּ‐ Ȳ█ М Ӣ֯ Ӊᶙ ∟Ȳ ∟

  ֫ Ȳּ֯ז   Ȳ֪  ᴖ

Ӣ ᾼײ ҵṶ╝ȴ ‹ד Ӣ֯үҖ █

ᾼ ▒  Ṷ╝ȲӼ 1֤כ 1֤ Ϣ

ПײϺцҫ1֤ ắ ᾼ ȴ ḳ яѿӖ

ᶾ█ד87 Ṇ Ӣ֯ ⅍ ײ

Ϻ Ԉ Ɫ ȴҫ89ד█Є ᴔ и ᵐה

█דȲ90ײ МצϚ֤ Ӣ ֯ ⅍вᵐ

ȲϷ֪ ֮Лᾙȴ 
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›ṕ 

×ҫῺדẃ⁄צүЄЏ Ӣ Ϥ Ḳ ȳ
үЄᶾЏ Ϻȳײ Є ӢӉ

ṝϺȳМӔ ЊѬᴃ Ϛ֤֯
ᴃ ᾼЊг Ϻȳ█Мײ Ѭ
ṶԈ Ӣȴ ṷ ҵṶԈȲꞋ֪ ׄԓ і
Ȳṿ ׄԓ Ӣ ҏ ♂Ȳ Ḇ
Ғ ᾼ֚ ȴ 

×ᴖӭ› Ṏὢ (Є ȳ М ȳ Мȳ Њ)
ᶁ Ϥ ׄԓ Ӣᾎ ӣ Ȳ ᵛ ׂ
ׄԓ ӢᾎПד ᾎ ứȲⱢϠ ׄԓ ӢȲ

Ӧᶙ ᾼ ẃ њȲᴖ ׄԓ Ӣ
П ⇔Ӽ ṅЏᵂắẞ֝שׁ ȴ 
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›ṕ 
 

×  ╥‟ ᾼɦ ɧȲ Ἤиέשׁ Є
ḳ ד‹ד20 Ȳḳ Б ҅דȴɦ80כ7
ᾼ Є ḳȲϚד ֵҠ Ὼ90ԈȲ ֯ ᵅ
Єּ20פԈȴɧȲῺ20דẃױ ḳ ᾼ ֪֯
ὑȲ ЭЏ֮ӣ ֵ ▲ɦЏ֮ צ

ɧȲѿ’ ᵅ ȲϚӎ ẞ
Ȳױ Б ԝⱢЏ֮ ▲ȴ 
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1. ׄԓ Ӣᾎȸ ЏײϺᾼ ֪╥֪ 

   Ɫ ѻ ׄԓ Ӣ ╟ЛṏȲ⁄ ѻ 

   ׄᾎП ԉɎ3דѿϯצ ֑ɏ 

2.֑ᾎȸצ ҷȲ⁄ ѻцɎἨɏѻ    

 Ṽ֑ᾎ 276 Ɏ5דѿϯצ ֑ɏȴ 

3.еԚ֚ ֑  

Є ḳ( ЏײϺ)Ȳ ᴶצ ԉ ? 
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4. ᾎȸֽὨ Ӣ ЏײϺ Є ḳ ԈȲ

⁄ ѻ Ӑ ḳ῏ 45 ѣӂᶁЏ

ПײϺ ц ȴ 

5.Ӗᾎȸ╝ Ἠ ҷ⁄ṼӖᾎ 184

П ԉȴ Ṷ ᴯҠ ԉȴ 

6. Џ иȸ ▲ᾎ 27  

7. ҷȸ  

8.Џ Ҡ  ȴפּ

9.ṏї ṝ ȳ ȳ ȳ 

 

Є ḳ( ЏײϺ)Ȳ ᴶצ ԉ ? 



 

  
 

 

ч ׄᾎ
26 ȳ 27  

 

 

 

 

5

 

̡

̡

̡

̡

̡

 
 

̡
 

 

 
 

3

 

5

 

̡

̡

̡

 

̡

 

 

 

 

 

 

 



 
 

М ד ḳ иέ 



10 

М ḳײϺṼ Ӏᵑиᵉ ᶮ 

       

106 9 17 3 11 16 56 

105 16 15 8 14 18 71 

104 7 20 10 13 34 84 

103 13 18 6 13 45 95 

102 9 11 11 8 36 75 

101 10 22 7 6 40 85 

100 4 14 5 5 24 52 
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М ḳײϺṼ ₤ иέ 

 

 

 

 

  

 

 
 

  

 

   

106 34 0 2 3 3 2 2 0 4 2 0 0 4 54 

105 40 0 6 5 1 7 3 1 6 1 0 0 1 71 

104 44 2 1 6 4 10 0 1 7 1 1 0 1 84 

103 46 1 5 5 7 3 2 3 9 0 1 1 1 95 

102 30 1 2 9 11 10 1 4 5 0 0 0 2 75 

101 37 1 7 8 12 2 1 1 5 3 0 3 5 85 

100 20 0 6 4 3 8 2 4 2 1 0 2 0 52 



Џ 

ד   

ӑ  

ҙד 

ҙד 

ᴟ1ד 

 ד1

ᴟ2ד 

 ד2

ᴟ5ד 

 ד5

ᴟ10ד 

 ד10

ѿϱ 

 6 5 16 14 5 47 ד104

 11 7 9 14 12 57 ד103

 8 8 8 7 8 36 ד102

 11 7 10 14 11 43 ד101

 3 4 4 11 5 26 ד100

М ḳײϺṼЏᵂד иέ 
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30Ԉѿϱ 

30Ԉѿϯ 
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ḳ ₤ 

ü ḳ  

ü ἍḲ  

ü ѭḳ 

ü ֚  

ü ֚  
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ĕ ц  
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_  

Ϣᾼṝ ╥ ᾼ Ȳ Ẓ ԈӇ  Ӵȸכ

ṝ ᾼ иᶮכϚ ☼  

☼ М֯׀  

Ϣ ắ (ꜙᴟײϺ)Ȳ ᾼ  ȸצ⇔

l ☼ ☼ᾼЄЊ 

l  ☼☼ ᾼṝ ᴯ 

l  ☼☼ ᾼ  

l  ṝ ᾼ   

l  ᾌᶮц  
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Floyd  
Electronics Fundamentals, Circuits, Devices and Applications, Fifth Edition 

Copyright ©2001 by Prentice-Hall, Inc. 
Upper Saddle River, New Jersey 07458 All rights reserved. 

Safety is the most important! 

Human bodyôs resistance: 10k W ~ 50kW 
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☼ɢmAɣ 

᾿☼ 60Hzӻ☼ 10000Hzӻ☼ 

 

 

      

῀ ☼ȸ 

Ởצẛ  
5.2 3.5 1.1 0.7 12 8 

Ҡ ☼ȸ 

ᴜᴚỮҠᴞӦ♄  
62 41 9 6 55 37 

ᾎ ☼ȸ 

ᴜᴚ ᾎᴞӦ♄  
74 50 16 10.5 75 50 

ԅᵌ ☼ȸ 

ᴜᴚן Ȳẻᵮᵺ  
90 60 23 15 94 63 

ї ☼ȸ 

ї⅍ Ȳẻᵮ Ѧ 
500 500 100 100 500 500 

 

 

☼ Ϣ ᾼ  

Ӑ ӣПׄԓ Ɫ24V 
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http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=CfQG1H8IbEMdaM&tbnid=G610AO1PQwPA4M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.kyushu-qdh.jp%2Fpublic%2Fhowto_electlic_shock.html&ei=lggeUq-bMsXCkgXm9IGwCQ&psig=AFQjCNF80XyDuejSrRued0n7FZWl5dtyZg&ust=1377786334546303
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֢ ӣׄԓ  

21 

 ֤ ׄԓ ɎVɏ 

М Ӗ  24 

ѡӐ 30 

רּ  25(AC)ȳ60(DC) 

 24 

 24 

ѩᵓ  35 

Ђ 36 

 50 

ᾎ  24(AC)ȳ50(DC) 

ᵌ 20 

Џỗ ɎIECɏ 50 
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  Ϛȳ   

  ϡȳ  

  ϮȳṮ  

  ҳȳ ֮ 

  Хȳׄԓ’  

  гȳẔ҃   

ᶾ ϱֽᴶṮѦ ḳ ȹ 



chen-wu chen-wu 25 

Ϛȳ  

× Ϟṿ ᾼ Ἠ Џᵂ῏и Ἠ

’═ Ȳṿ ЏЛὔ ȴֽ

̡ в Іצ П ῏ȲѿМ

ὰ( ὰ) ȴ( ׄԓ Ӣ ╟ ⁄ 241 )  

×Ὑ ứ ӱ ֚ ἬȲӇ ҠҒ Ἠ

ϱ Ȳṳ Ѧ‍ ᶾ Ϣ Ϥц ᵂȴ

( 276 )  
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Лׄԓ ╟ 
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Ԍ ’  

  

в  

М ὰ 

и  

 



chen-wu chen-wu 29 



chen-wu 



chen-wu chen-wu 31 

 



chen-wu chen-wu 

 

32 



chen-wu 



chen-wu chen-wu 34 



chen-wu chen-wu 35 



chen-wu chen-wu 36 

І ’  
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peo 
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Ԍ ’  

Ԍ ’  
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֚ Ȳ 

‍ ᶾ 

Ϣ Ȳ н  

Ϥц ᵂ 

ϱ ṳҒ ᵫӱ 



chen-wu chen-wu 40 

ϡȳ  

× ӣ ֥ П ṳṼ

ứ╟ЏȷṮѦ Ἠ ắҵẃ֪

Ẕ ἤ ȴ ( 246 )  

× иצ П Ἠ Ȳ ╟ѿ
ֽ ȳ ȳ Ғѿ

’ Ἠṿӣ үȳ ȴ 

×ᵅ П  Ṽӣљӣ
⁄ ứ ȴ 
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Џּז Ὀ Ṷ ᵂפ ȲЛ
П Ȳ כ Ϻײ ḳ  

ʆ ч 246 
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ᴖ  
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ᵅ П ᵅ   

ȸ Ẕ  Ȳ∂ ֯1Mɋѿϱ 

                      
 

ɎMW ɏ 

300 V ѿϯ 

֮ 150V 

ѿϯ 
0.1 

֮
150 V  

0.2 

300 V 0.4 
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ϮȳṮ  
 

×Ṯ Ϟᵂ זּ῏ ӣṮ ẓἨṿӣ
♄ ᵂ ӣ ẓц ̢( 290 ̡

256~259 )  

זּֽ× њ ȳ ȳ ȳ
Ῐȳ Џׄԓ  ̢  

×ṿӣ ᵂ ȳ Џẓц ᵂ ӣЏ
ṞПᵂ ֞ ̢ 
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ҳȳ ֮ 
 

× ֮… ᾼ  ҵ ( ) ӭᾼᾬ
ѿ Є֮ᵂṏֻᾼ ἤ Ȳ’═ӭ
ᾼᾬ Є֮╥֝ ᴯȲϚ ṓ ṮѦ
Ѡᾎ̢ ( 243 ̡ 326 П7)  

× ᴖ ϱ Ṷ╝ Ӣ Ȳ צ֮ ṳ
Л ᶙԓ ẞϢ ’ׄϱᾼ ḖȲֽὨ ṿ
֮ ҉и ṮѦ ғ Ȳ∂ ֥
ẔһׄԓṮ Ϛ ṿӣ(Ẃֽ

) ̢  
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֮ Ӑ Ἐ   

Å   ֮ ׄ ԓ/19 

   ֮ׄԓП Ẓצ ӭᾼȸ 

 1.֯Ӕ ц╝ ᾼ ᾓϯȲ ẁ ☼☼ϤЄ֮ȴ 

 2. ὑׄԓᴕ Ȳ ’Ϣ Л ὑ֚ ᾼ Ễ ȴ 

 

E:/電氣安全-2接地.doc
E:/電氣安全-2接地.doc
E:/電氣安全-2接地.doc
E:/電氣安全-2接地.doc
E:/電氣安全-2接地.doc
E:/電氣安全-2接地.doc
E:/電氣安全-2接地.doc
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60 

Ṇ ֮ ֮ 

110V

110V
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ᵅ ӣ П ֮   

֮  ֮   

150Vѿϯ 100 Wѿϯ 

151Vᴟ300V 50 Wѿϯ 

301Vѿϱ 10 Wѿϯ 
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ѿ ֮ 
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ѿҵ ӣ ֮ ֮ ѿ ϱ ӣ ֮ 
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ӑ ֮ 
Ѭ ӑ ֮ 
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ҵ ֻ ֮’ ╟ȲҠ
☼і ᴟЄ֮ 

ҵ ֮ 
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Хȳׄԓ’  

×ׄԓ’ ᾛ╓Ϛй╟Ғὑ Ἠ ϱП’

ׄ ȲẔӭᾼѻ ֯ὑ Ӣ Ȳ ᴞ

ҏ ᴖ Ἠ ҏ (ᵛ

) ( 243 ) ȴ 

×ҫϚׄԓ’ … ὑӻ☼ ϱПᴞ

ṮѦ ( 250 ) ȴ 
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ׄԓ Ӣ ╟ ⁄ и 

× ѻ ὑṿӣ ֮ ֯150Ԇ ѿϱ Ἠה

ה ẓȲἨὑᵶѬἨ Ẕ҃ ⇔ П

П Ἤȳ  ὰϱἨ ▐ϱ ἤṏֻ

Ἤṿӣ Ἠה ה ẓȲⱢṮѦ֪ ᴖ

Ӣ ֚ Ȳ ὑ֢ ẓП ϱ

֥Ẕ Ȳẓצ ⇔ȳ ₤Ȳ ᵂ

ПṮѦ ӣ  ȴ ( 243) 

ӣљӣ ⁄ 61 ȸ ѿ ὑи Ɫ ⁄  
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ׄԓ Ӣ ╟ ⁄ и 

  Ṫṷӣ ȳ ȴ 

  ( 326П7 ӣљӣ ⁄ 59 )  

   ̪ ̫  107  07  17 ̪
̫ 

 

Ϛȳ∂ ἨЏ ∂П ӣ ȴ 

ϡȳ ᾄᴃȳ Ѭᴃ ἬѬМцỂ ӣ ȴ 

ϮȳеԚ ⅍ ἬП Ἠ Ѭ и ȴ 

ҳȳ ȳ ᴃцᴃ ӣ ȴ 

Хȳ е Ἤȳ ếеԚ ἬП Ѭ и ȴ 

гȳᴰ׃ȳ цеԚ ⅍П Ѭ ц ⅍ и ȴ  
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ׄԓ Ӣ ╟ ⁄ и 

  Ṫṷӣ ȳ ȴ 

  ( 326П6 ӣљӣ ⁄ 59 )  
 

ϝȳᴰ׃ Ἤ үП ц ἪѬ ϚȶϥеѐѿвП 

    и ȴ 

ϥȳᴰ׃ȳ е Ἤȳ ПḛѬהӣ ȴ 

ϟȳ ֯  Ἠ  ▐П ȳ ȳ ᵫἵ ȴ 

ϚʂȳϢᴩ֮ϯ ȳ ӣ ȴ 

ϚϚȳ ẕ ȳ ȴ 

ϚϡȳӦ⅞віᴟ⅞ҵ П и ȴ 

ϚϮȳ ἬП и ȴ  
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ׄԓ Ӣ ╟ ⁄ и 

  Ṫṷӣ ȳ ȴ 
 

 lӣљӣ ⁄343 : ὑ ἬП    

   Ȳ ┬ Хϫϟ П ứ ’ ȴ  

 lӣљӣ ⁄334 : Ἤ…╓ ⅍ȳ   

   Ἢȳ ц ᾒ ᾬ П ἬȲᵐ ȳ 

   Ԝ цẔ҃ Ѭ ḦП֮ ȴ  
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     ӣљӣ ⁄ 61 ȸ ѿ ὑи Ɫ ⁄ȴ 
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ứ ⇔ 
ᵂ ☼ ( ׄ)  

֮   (ʍύ  

Ἤ Ẕ҃ Ἤ 

30 500 500 

50 500 500 

75 333 500 

100 250 500 

150 166 333 

200 125 250 

300 83 166 

500 50 100 

1000 25 50 

’ ֮  
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₤  

⇔  ☼30mAѿϯ 

₤  ᵂ  ѿвה0.1ּ

  ӣљӣ ⁄ 61 ȸ ѿ ὑи Ɫ ⁄ȴ 

   ц֝ ⁄ 7 ȸи ȸ…╓ ∟Ϛ ☼’  

      ҏ Ѐ П ȴ  
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₤  
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₤  
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₤  
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Ԝ ц Ѭ ӑ  
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Ѭ  
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ׄԓ Ӣ ╟ ⁄ и 

× ѻ Џὑṏ вП ЊῈ ȲἨ

ὑ ▐ צ ц ἤ ֮ᾬП П ἬȲ

ᵂ ἬṿӣПӻ☼ Ȳ ᴞצ ṮѦ

ȴᵀ ᴞ ה ῏ȲЛ֯ױ ȴ (

250 ) 

× ѻ ᵂ ṿӣП □Ȳ דצ П

וϩцֹוֹ ἤȴ( 245 ) 

× CNS4782ӻ☼ Ἅ ӣᴞ ṮѦ  

              ȴ 

╓ứӻ☼ ӣᴞ  ṮѦ ԝϤ ׄԓ Ӣᾎ 

ϥ Ϛ П₤ה  
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ӻ☼ П цכ  
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ᴞ ṮѦ П ᵂ Ὑ 

  

  

   

      

                                                 

                                                 

                                                 

                                

                                                  

                                                        

            

25V 

ѿϯ 

1ð0.3ּה 
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ӻ☼ ṓ ҷ 

×ӑ ᴞ ṮѦ  

×Б ᴞ ṮѦ Ȳ ӑ Ἠ╝  

×ᴞ ṮѦ  

×ӑὑϚװ  

× □  

×Ϛȳϡװ ІӑҒѿ Ṯ   

×Ϛȳϡװ  

×Л Ṯ цҵ ӑ ֮ 

×  ( 1.3S) 

×ӑṿ Џ ӣׄԓ ȳṮ цṮ
њ ȳṮ ᴪȳṮ◖ ẓ  
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йᴟ 

By pass 
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