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SIMCO 

PEPTFE  FEP

1 GHz

0.25 inch

15%

RG-62PE

PVC
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BEK

λ

TEM

TETM

TETM

TM
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SIMCO 
  

 

 R

 

 L

 

 C

 

 G

 

R , L , 

C , G

∂V x 

∂x
= − R + jωL I(x)  

∂I x 

∂x
= − G + jωC V(x) 
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SIMCO 
V(x)I(x)

𝜔j

f

ω = 2πf  
R , G

∂2V x 

∂x2
= γ2 ∗ V(x)  

∂2I x 

∂x2
= γ2 ∗ I(x)  

V x = V+e−γx + V−eγx   

I x =
1

Zc
(V+e−γx − V−eγx)  

Z0 =
V+

I+
= −

V−

I−

𝐙𝟎 =  
𝐑+𝐣𝛚𝐋

𝐆+𝐣𝛚𝐂

𝛄 =   𝐑 + 𝐣𝛚𝐋 ∗  𝐆 + 𝐣𝛚𝐂  

V
±

I
±

Z0γ

αβ 

α = Re γ ≈
 LC

2
(

R

L
+

G

C
)   

β = Im γ ≈ ω LC  

∇xE = −
∂B

∂t
   

∇xH = J +
∂D

∂t
  

∇. D = ρ  
∇. B = 0  
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EHDB

ρJ∇x 

ρ0=J=  z

V00

V = V0

Ln b
r  

Ln b
a  

e−jβz   

E = −∇V = −
∂V

∂r
=

V0

rLn  b
a  

e−jβz   

H =
1

η
 ẑxE =

V0

ηrLn  b
a  

e−jβz  

abzr

η

η =  
μ

ε
=  

μr∗μ0

εr∗ε0
= 120π 

μr

εr
   

μr1

I =  H. dl = 2πrH =
2πV0

ηLn b
a  

 

𝐙𝟎 =
𝐕

𝐈
=

𝛈

𝟐𝛑
𝐋𝐧 𝐛 𝐚    

𝑑𝑉

𝑑𝑧
= −𝑗𝜔𝐿𝐼      

 
     𝐿 =

𝜂

2𝜋

𝛽

𝜔
𝐿𝑛  𝑏 𝑎    

𝑳 =
𝝁

𝟐𝝅
𝑳𝒏 𝒃 𝒂    

𝑑𝐼

𝑑𝑧
= −𝑗𝜔𝐶𝑉      

 
     𝐶 =

2𝜋

𝜂

𝛽

𝜔𝐿𝑛  𝑏 𝑎  
  

𝑪 =
𝟐𝝅𝜺

𝑳𝒏 𝒃 𝒂  
  

휀εr ∗ ε0𝜇

μr ∗ μ0

휀0 =
1

36𝜋
∗ 10−9  

μ0 = 4π ∗ 10−7  
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𝐙𝟎 =
𝟔𝟎

 𝛆
𝐋𝐧 𝐃 𝐝          (Ω) 

𝑳 = 𝟐𝟎𝟎 ∗ 𝝁𝒓 ∗ 𝑳𝒏 𝑫 𝒅      (𝝁𝑯/𝒌𝒎)  

𝑪 =
𝟏𝟎𝟎𝟎∗𝜺𝒓

𝟏𝟖∗𝑳𝒏 𝑫 𝒅  
     (𝒏𝑭/𝒌𝒎)  

Dda , b

d

αc

αd

α = αc + αd  

PL

PT

𝑃𝐿 =
1

2
𝑅𝑠𝐼0

2 

𝑃𝑇 =
1

2
𝑍0𝐼0

2 

 

𝛼c =
PL

2PT
=

Rs

Z0
  

Rsδ

𝑅𝑠 (𝑎+𝑏) =
𝑙

𝜎𝐴
=

1

𝜎𝛿  2𝜋𝑎  
+

1

𝜎𝛿  2𝜋𝑏  
  

𝛿 =  
2

𝜔𝜇𝜎
  

Z0 =
60

 ε
Ln D

d   

𝜶𝐜 =
𝐏𝐋

𝟐𝐏𝐓
=

𝐑𝐬

𝟐∗𝐙𝟎
=

𝐚+𝐛

𝟐𝐚𝐛𝜼𝑳𝒏 𝒃 𝒂  
 

𝛚𝛍

𝟐𝛔
 

 

𝛾 =  𝑧 𝑦 =   𝑗𝜔𝜇 ∗  𝑗𝜔휀 = 𝑗𝜔 휀𝜇  
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SIMCO 
zy

∇𝑥𝐸 = 𝑧𝐻  

∇𝑥𝐻 = 𝑦𝐸 

𝛾 =   𝑗𝜔𝜇 ∗  𝜎 + 𝑗𝜔휀 ≈ 𝑗𝜔 휀𝜇  1 +
𝜎

𝑗2𝜔휀
   

𝑡𝑎𝑛 𝛿 =
𝜎

휀𝜔
  

𝜶𝒅 =
𝟏

𝟐
𝝎 𝜺𝝁 ∗ 𝒕𝒂𝒏 𝜹   

M Hz

mm

𝛼𝐶 = 0.000692 ∗
𝐷+𝑑

𝐷𝑑∗𝐿𝑛 
𝐷

𝑑
 
∗  𝑓       (𝑁𝑝/𝑚)  

𝛼𝑑 = 0.0105 ∗  휀𝑟 ∗ 𝑡𝑎𝑛 𝛿 ∗ 𝑓      (𝑁𝑝/𝑚)  
𝜶  𝒅𝑩/𝒎 = 𝟖.𝟔𝟖𝟔 ∗  𝜶𝑪 + 𝜶𝒅  


