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˸ˮˮ˧˧ˬ ˧˸˪˟ ˢˮ˧˶˵ ˧ˠˣ˯ 

Å˥˦˷˪ ˢˡˣ˵ˮ ˪˷ ˫˧˶ˣˡ˧˷ˬ ˣ˧ˡ˶ ˶ˡ˸˟ ˢˮ˧˶˵ 

ï˫˧˶ˡ˸ ˧ˬˣ˥˸ :500kHz-108MHz; 0.75-2.2GHz 

ï˶ˣˡ˧˷ ˧˵˲˯ˢ :-ˬ 20W  ˡ˰100kW 

Å ˪ˬ˷˥ ˧ˮ˵˸ˬˬ ˧˪ˬ˷˥ ˢˡ˷50Hz 

Å ˪ˬ˷˥ ˧ˮ˵˸ˬˬ ˧˦ˮˠˬ ˢˡ˷50Hz 
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 ˫˧˪ˠˢ ˫ˣ˶˦˵˲˯ˬ˪˞ˢ"ɣ ˣ˧˷ˣˬ˧˷ˣ 
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Ionizing Radiation: 

l<100nm        12.4eV 



˸ˣˬˣ˵ ˧˟˶ ˫˧˪ˡˠˬ˪ ˸ˣ˧ˡˣ˥˧˧ 

Å ˥˦˷˪ ˢˡˣ˵ˮ ˸ˣˮ˦ˮ˞

  ˫˧ˮ˟ˬ ˸ˣˠˠ ˪˰ ˫˧ˮ˵˸ˣˬ

˫˧ˢˣ˟ˠ . ˢˮ˟ˬ˪ ˢˮ˩˯ ˭˧˞

  ˫˧ˮ˟ˬ ˫˪ˣ˞ ˢˮ˦ˮ˞ˢ ˣ˧˪˰

  ˢˮ˧˶˵ ˫˧˪˟˵ˬ ˫˧˩ˣˬ˯

˸˧˯˥˧ ˢˢˣ˟ˠ 

Å  ˢ˲˧˥ ˣ˧ˡ˶ ˶ˣˡ˧˷ ˵˲˯ˢ

 ˢˬ˶ˣˮ˲ ˭ˣ˪ˬ ˪˰ˬï 

500W 
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ˢˬ˶ˣˮ˲ ˪ˡˠˬ ˢ˲˧˥ ˣ˧ˡ˶ˬ ˢˮ˧˶˵ ˸ˣˡ˧ˡˬ 

 ˶ˣ˞˧˸ˢˡ˧ˡˬˢ ˫ˣ˵ˬ 

  ˯ˣ˪˩˞

˶ˣˤ˞ˢ 

1 -  ˞˪

˸ˣ˲˧˴˶˟ 

2-  

˸ˣ˲˧˴˶˟ 

3-  ˞˪

˯˪˩ˣ˞ˬ 

  ˸ˬ˴ˣ˰

  ˢˮ˧˶˵ˢ

  ˸ˣˡ˧˥˧˟

  ˦˞ˣˣ ˣ˶˵˧ˬ

ˬ˯˪"˶ 

  ˤˣ˥˞

  ˱˯ˢˬ
˧˸ˣ˞˧˶˟ˢ 

  ˢˡ˧ˬ˰

  ˸ˣ˷˧˶ˡ˟

  ˵˲˯ˢ˟

˧˟˶ˬ 

  ˸ˡˣ˵ˮ˪  ˯˥˧˟ ˢˡ˧ˡˬˢ ˶ˣˤ˞ ˫ˣ˵˧ˬ

˯ˣ˥˧˧ 

˵˥˶ˬ 

)˶˦ˬ( 

˦ˣˬ˧ˤ˞ 

)˸ˣ˪˰ˬ( 

ˢ˟ˣˠ 

)˶˦ˬ( 

 ˢˬˣ˵22    ˠˠ ˸˯˲˶ˬ

˭ˣ˪ˬ˪ ˢˮˣ˲ˢ 
2 13 6 ˭˩ 28 310 10 

 ˵˥˶ˬ˟2 ˬ '˭˶ˣ˸ˢˬ 3 1827 914 ˞˪ 2 360-0 0 

 ˵˥˶ˬ˟6 ˬ '˭˶ˣ˸ˢˬ 3 117 58 ˭˩ 6 360-0 0 

 ˵˥˶ˬ˟10 ˬ  '
˭˶ˣ˸ˢˬ 

3 77 38 ˭˩ 10 360-0 0 

 ˵˥˶ˬ˟20 ˬ  '
˭˶ˣ˸ˢˬ 

3 16 8 ˭˩ 20 360-0 0 

 ˵˥˶ˬ˟2 ˬ '˭˶ˣ˸ˢˬ 3 45 22 ˭˩ 2 360-0 5 

 ˵˥˶ˬ˟6 ˬ '˭˶ˣ˸ˢˬ 3 77 38 ˭˩ 6 360-0 5 

 ˵˥˶ˬ˟10 ˬ  '
˭˶ˣ˸ˢˬ 

3 52.0 26 ˭˩ 10 360-0 5 

 ˵˥˶ˬ˟20 ˬ  '
˭˶ˣ˸ˢˬ 

3 14.9 7 ˭˩ 20 360-0 5 

28 March 2014 

5 



6 

˫˧˶ˠ˷ ˫˧˷ˮ˞ ,  ˫˧ˡˬˣ˪ ˣ˞ ˫˧ˡ˟ˣ˰ 

˸˧˶˞˪ˣ˪˯ ˢˮ˦ˮ˞ ˸ˮ˵˸ˣˬ ˣˠˠ ˪˰˷ ˭˧˧ˮ˟˟, 

ˢˮ˦ˮ˞ˢ ˪˷ ˣ˧ˡ˶ˢ ˧˶ˣˡ˧˷ˬ ˫˧˰˲˷ˣˬ ˸ˣ˥˲ 

  ˫˧˞˴ˬˮˢ ˢ˪˞ ˶˷˞ˬ120-200 ˬ '  ˢˮ˦ˮ˞ ˢ˸ˣ˞ˬ 
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˶˪ˣ˪˯ ˶˸˞ 

11m 20m 

10%  ˱˯ˬ 

 ˢ˲˧˷˥

˧˸˟˧˟˯ 

˦ˮ˞ 'ˠˬ"˞ 

 

10%  ˱˯ˬ

 ˢ˲˧˷˥

˦ˮ˞ ˧˸˟˧˟˯  '

˶˸˧ˢ˟ 

   ˪˰ ˢ˪ˣ˰ˢ ˵˥˶ˬ˟20 ˬ ,'˦ˮ˞˪ ˪˪˩ ˱ˣ˷˥ ˣˮ˧˞ ˸˧˟˟ ˟˷ˣ˸ˢ '˸˧˶˪ˣ˪˯ 

ˠˬ ˸ˮ˦ˮ˞"˞ 
  ˞˪ ˢˤ ˥ˣˣ˦˟

  ˫˧ˮ˟ˬ ˫˧˧ˣ˴ˬ

˫˧˟ˣ˶˵ 

˶˸˧ˢ˟ ˸ˮ˦ˮ˞ 
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 ˸ˣˡ˷ˬ˪˞"ɣ  ˶ˡ˸˟50 ˳˶ˢ  

Å ˫˧˧ˮˣ˴˧˥ ˸ˣ˶ˣ˵ˬï ˢˣ˟ˠ ˥˸ˬ ˧˪ˠ˰ˬˣ ˫˧˞ˮ˷ , ˥˸ˬ

˭ˣ˧˪˰ ,˭ˣ˧˪˰ ˧˪˰ ˥˸ˬ 

Å ˫˧˧ˬ˧ˮ˲ ˸ˣ˶ˣ˵ˬï ˫˧˧˩ˮ˞ ˫˧˶˧˲ ,˫˧˧˵˲ˣ˞ ˸ˣˬ˪ˣ˯  ,

˫˧˞ˮ˷ ˧˶ˡ˥ ,˪ˬ˷˥ ˧˶ˡ˥ , ˸ˣ˩˶˰ˬ ˧˶ˡ˥˵˯˲˪˞ 

 

28 March 2014 

  ˧˪ˬ˷˥ ˢˡ˷

˵˧ˤˬ ˧˸˪˟ ˟˷˥ˮ 
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 ˶ˡ˸˟ ˧˦ˮˠˬ ˢˡ˷ ˱˦˷50 ˳˶ˢ 

Å˞ˣˢ˷ ˠˣ˯ ˪˩ˬ ˸ˣ˶˧˵ ˸ˣ˪˵˟ ˶ˡˣ˥ 

Å˸ˣ˶˧˵ ˶ˡˣ˥˷ ˸ˣ˪˵ ˢ˸ˣ˞˟ ˫ˡ˞ˢ ˱ˣˠ˪ ˶ˡˣ˥ 

Å˧˶˷˲˞ ˭˦˶˯ˬ˩ ˡˣ˷˥ˣ ˫˧˟˴˰ˢ ˸˩˶˰ˬ ˸˞ ˢ˶ˠˬ  ,

 ˢ˴ˣ˟˵2B  ˧˲˪IARC 

 

28 March 2014 

  ˟˷˥ˮ ˧˦ˮˠˬ ˢˡ˷

˵˧ˤˬ 

Classification Examples of Agents 

Carcinogenic to humans 

(Usually based on strong evidence of 
carcinogenicity in humans) 

Asbestos 
Mustard gas 

Tobacco (smoked and smokeless) 
Gamma radiation 

Probably carcinogenic to humans 

(usually based on strong evidence of 
carcinogenicity in animals) 

Diesel engine exhaust 
Sun lamps 

UV radiation 
Formaldehyde 

Possibly carcinogenic to humans 

(usually based on evidence in 
humans which is considered credible, 

but for which other explanations 
could not be ruled out) 

Coffee 
Styrene 

Gasoline engine exhaust 
Welding fumes 

ELF magnetic fields 
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  ˸ˮˠˢ˪ ˡ˶˷ˬˢ ˪˷ ˸ˣˮ˩ˡˣ˰ˬ ˸ˣ˧˥ˮˢ

ˢ˟˧˟˯ˢ 

˫˧˧˵ˢ ˰ˡ˧ˬ˟ ˟˷˥˸ˢ˟ ,  ˫˧˲˯˟ˣ ˸ˣ˥˸ˣ˲ˬ ˸ˣˮ˧ˡˬ˟ ˫ˣ˥˸˟

˧˶˞˦ˮˣ˪ˣˣ ˭˲ˣ˞˟ ˸ˣ˟˧˧˥˸ˬ ˫ˢ˧˪˞ ,  ˸ˣˮ˧ˡˬ˟ ˪ˬ˷˥ˢ ˸ˣ˶˟˥

ˢ˪˞ ,˪˞˶˷˧˟ ˢ˟˧˟˯ˢ ˸ˮˠˢˣ ˸ˣ˞˧˶˟ˢ ˧ˡ˶˷ˬ ,  ˸˞ ˣ˰˧˴ˢ

 ˨˶˰ˢ4 mG ˩-ˢˬˬ˧˟ ˰˴ˣˬˬ˪ ˯˥˧˧˸ˬˢ ˱˯ ,  ˸˩˧˶˴ ˫˰

˸˧ˮ˧˧˲ˣ˞ ˸˧˟˶ˬ ˪ˬ˷˥. 

  ˢˡ˷˪ ˢ˲˧˷˥˟ ˢ˞ˣ˪˥˸˪ ˷˷˥ ˶ˡ˰ˢ ˪˰ ˯˯˟˸ˬ ˢˤ ˨˶˰

 ˪˰ ˢ˪ˣ˰ ˣˮ˧˞ ˧˸ˮ˷ ˰˴ˣˬˬ˟˷ ˧˦ˮˠˬ2   ˪˰ˣ ˯ˣ˞ˠ˧˪˧ˬ

  ˫˰ ˫ˣ˧˟ ˰˴ˣˬˬˢ ˫˶ˤˢ ˭˧˟ ˯˥˧ˢ˷ ˢ˞˶ˬˢ ˢ˵˧˦˯˧˦˦˯ˢ

 ˧˲ ˣˮ˧ˢ ˞˧˷ ˸˩˧˶˴2 ˧˸ˮ˷ˢ ˰˴ˣˬˬ˟ ˫˶ˤˬ ˶˸ˣ˧ ˢˣ˟ˠ. 

28 March 2014 



Exposure Time and Exposure 

Level per Day (Cont.) 
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EMC Engineering and 

Safety 

˫˧˶ˣˠˬ ˦˵˧ˣ˶˲ ,"˸˲ 

Ç ˭˧˧ˮ˟ ˸˧ˤ˥ ˪ˣˬ ˡˣˬ˰ ˪˰ ˧˞ˮ˷

˫˧˶ˣˠˬ 

28 March 2014 



EMC Engineering and 

Safety 

˧˦ˮˠˬˢ ˢˡ˷ˢ ˱˦˷ ˫ˣ˴ˬ˴ˣ ˧ˣˤ˧˥˪ ˸ˣ˪˧˰˲ 

Çˢˬˬ˧ ˨˶ˣ˞˪ ˢˮ˧˶˵ˢ ˸ˬ˶ ˶ˣ˦˧ˮ 

Ç  ˢ˰˷ˬ ˧˦ˮˠˬˢ ˱˦˷ˢ ˰˴ˣˬˬ

07:47  ˡ˰06:17 :22.5   ˸ˣ˰˷

0.8mG 
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˫˧˶ˣˠˬ ˶ˣˤ˞˟ ˭ˣ˧˪˰ ˥˸ˬ ˧˪ˠ˰ˬ 


