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The Physical Basis of EMC



  
  
  
  

  
  
  
 ε  

  
  
  

  
  

  
  
  
  
  

  
  
  
 λ  
  

  
  

  
  

  
  
  

  
  

  
  
  
  

  
  

  
  
  

  



  
  
  
  
  
  

  
  

  
  
  
  

 inside  
  

  
  
  
  
  
  

  
  
  

  
  
  
  
  
  
  

  
  

  

visualised



semi

direct

are are

the reasons why these techniques work so well

visualise



Principle of Reciprocity



Skin Effect Surface Currents
directly through

thickness

make
naturally prefers to take it



why why



vλ



λ f

λ f f

λ f v f λ
v f λ

v ε

ε

π
ε π

relative

ε ε

ε
πf πf

Ω

whenever
always



ε

ε
whenever always

÷ ε ε Ω 
ε

π  Ω Ω
ε

π ε  Ω 
Ω

ε v
v ε ε

ε
v

ε
v ε

ε v λ f
ε

v
λ

λ
λ

λ

λ



λ
λ π.

λ
λ, 



λ π

λ π.
λ π

λ π.

λλ

Ω

Ω

λ π



λ π

intrinsic
extrinsic

f

δ



inside

δ
e δ π f σ σ

e
δ f f δ δ

e

δ

δ



intrinsic

extrinsic

intrinsic

ε intrinsic
extrinsic extrinsic



f π

λ

λ

λ v



v

λ

λ

λ
and for the impedances of the driver and the load

Ω
Ω

λ

type both

intentional



increased t

v·l l

l

l ε
ε

Ω

Ω 
Z0

l

Z0

l

Ω

∞ Ω 



v·m m

m

m ε

λ

λ

 Ω



l
m l m

l m m l
l = m

f = √ l m

l m

l ml m

l m

l ml m

l m



v l m ε l m

Ω

v l m n ε l m n l
m n

l m n

l m nl m n

f = √ l m n

l, m n







Z0



λ

λ

λ λ



λ



originaloriginal 









Z0

λλ





Far field conditions apply
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