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אאWא  
אאWאאאאאאא

אKKK 

אאWאאאW 

 JאאאK 
   JאאאאK 
   JאאאK 

 JאאאאK 

אאאWאאא٩٠٪ 

אאאאW٤K 

אאW 

 J א 

 J אא"Power Point"אאK 

אאW JאאK 

 
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א  
Basics of Transmission Lines   

 

  א אא  א א   
 א?א  א  א?א   אא א  א

 א א   ،  א  א א   א א
אאאK 

אאK
אא– Jא–אK 

אF،אאאאKKKEK
FאאEKאאאאא

W 

 J אאTwo -Wire Lines 

 J אאCoaxial Cable 

 J אWaveguides 

 J אאאMicrostrip Line 

- אאOptical Fibers 

אאאאאאאאא
אאאא،אאאK 

 

 
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١ Jא١א  Two -Wire Lines   

אא،אאF“Go” LineEא
אאF“Return” LineEאאא

אK 

אאאאא(MHz)
אאא،א

אא) Low Pass Filters-LPF(KאאFUniformE
אFאEאאאאא

K  

אאאFBalanced LinesEאאאאא
אאאאK

אאאאאאאK
אאאW J 

 J אאאOpen Two-Wire Line 

 J אאא
אא

FShortKEאאאאK 

 J אא  א Shielded Pair Transmission Line 

 J א  K
אאאאאאK 

 J אאא Twisted Pair Transmission Line 

אאא
אאאK 



א  אא 

א אאא א 
 
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١ J٢אא Coaxial Cable   

אאאא
אW 

 J  אאאאאאK 

 J  אאאאאא
אאK 

 J  אאאאאאא
אאאא

אאK 

 J  אאאאא
אאאאK 

אאאאא
אאאאFCoaxial CablesKE 

١ J٢ J١אאBasic Construction 

אאאאאאאאF١ J١WE 

 J אאאFInner Conductor E 

 J אאFOuter Conductor E 

 J אFDielectricEאאאא 

 J אאFJacketEKאאא
אK 

 



א  אא 

א אאא א 
 
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אאאאFUnbalanced LinesE
א אאאא  

אאאאאאאא
אאאאK 

אאW 

 Jא Rigged or Air Coaxial Cables  

אאאאא
FShortEKאאאא

אאאK 

 J Flexible Coaxial Cables  

FEאאאאKאא
אאאKאא

אאאאK 

                      

אאא 

אא 

א   


F١א J١Eאאא 



א  אא 

א אאא א 
 
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 

١ J٢ J٢אאא 

  Advantages and Disadvantages of Coaxial Cables    

 Wאא  Advantages    

١–אאא
אאאאK 

٢ JאFReliableE،אאא١٢ 

١٥K 

٣ JאאאאFInstallationEK 

٤ JאאFBandwidthE 

אK 

 אDisadvantages 

١ JאFInsertion LossEK 

٢ JאאFPower LimitationsEK 

WאאWאאאK 

אאאאאא
אK 

١ J٣אאא   of Transmission Lines     Main Parameters    

אאאאאא
אאאאW 

 



א  אא 

א אאא א 
 
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١ J٣ J١אOperating Frequency 

אאאאאאא
א(Bandwidth)אFאאאKE 

אא(MHz)
אFא200MHzEFMHzEאאF3GHzE 

١ J٣ J٢אאאא   Electrical Equivalent Circuit 

אאאאא
אאאאFℓEאאאא

אFdxEאאאאאKא
אFLine HomogeneousEאא

אאאFdxEKאאW 

R' =  R /  ℓ   ohm/m  

G' =  G /  ℓ   mho/m  

C' =  C /  ℓ        F/m 

L' =  L /  ℓ      H/m  

 EאאאFResistanceE،FאR   نحيث إ

G א  FConductanceE،FאאאE 

CאFCapacitanceE،FאאאE 

LאFInductanceE،FאE 

אF١ J٢EאאאאאF(dxK
אF١ J٣EאאאאFdxEא

אאאFאEאא. 



א  אא 

א אאא א 
 
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 

١ J٣ J٣אא?Zc?Characteristic Impedance 

אאאאאFR',L',C',G'E،
אK 

אאאZcאF1.1E 

         (1.1) 
C'jω  G'

 L'jω  R'
  c 




Z

 
 

אאאאאW 

אF١ J٢Eאאאאאא(dx) 

4

dx R' 
4

dx R'

2

dx L'
  

4

dx R'

2

dx G' 
2

dx G'  

4

dx R'

2

dxC

2

dxC ''
 

     G' dx 

  R' dx     L' dx     

C' dx   

אF١ J٣Eאאאאא(dx) 



א  אא 

א אאא א 
 
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 אאאא 

Mathematical Determination of Characteristic Impedance   

 JאאW 

                     

      
 

xאאK 

dאK 

rεאK 

 JאאW 

 

                       
                      

dאאאK 

 DאאK 

W 

 J א א       א    
אD/d3.6) ( 

 J אאא،אאW 

 אFZc = 50 ΩEאאK 

 אF Zc = 75 ΩEאא
FCTVDE 

)3.1(,
138

10 







d

D
LogZ

r

c 

)2.1(
2276

10 







d

x
LogZ

r

c 
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 

  

  

- ١٠ - 

אאאאאאא
אאאאאאאא

W J 

 Jא 

 Jאא 

 Jאא 

 אאאא 

  Practical Determination of Characteristic Impedance    

אאאאאW 

 (1.4)     ZZ  Z i,i,0c   

W 

 Zi,0אאF Zout = 0 Ω EאF١ J٤KE 

Zi,∞אאFΩ Zout =∞ EאF١ J٥KE 

אFIiEאFViEאFMultimeterE
FZi,0EF(Zi,∞אW  

(1.5))0(
I

V

i

i
0,  outi ZwhenZ

  

)6.1()(
I

V

i

i
,  outi ZwhenZ
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١ J٣ J٤אא Attenuation and Line Loss 

אאא،אאאאא
אאFAttenuationEא (Loss)אW 

 JאאאW Jאאא
א(R)אאאאK 
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אאאאאא
אאאאאאאאאאא

אKאאאאW J 

 J אאאאאאאK 

 J אאאK 

 J אאאאאK 

W JאF (1.7(1.8)א  SWR = 1)    & ( = 0 

אאאאאאאW 

א 
א 

ZL 
Vout 

Iout 

אF١ J٧Eאא 

 



א  אא 

א אאא א 
 
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 JאאTransformer        λ/4    λ/4    

אאאFResistive LoadE 
אאאFZc ≠ ZLE،אאא

אאFλ/4EאאK 

 Jאאאא  Shunt Stubs Method 

אאאFE
אF١א J٨Eאאאאא

אאאFZc = ZLEK 

 

 Jאאאא       Series Stubs Method 

אאאFE
אF١א J٩Eאאאאא

אאאאFZc = ZLEK 

 

אF١ J٨Eאאאאאאא 

ZL = RL ± XL Zin 

א 



א  אא 

א אאא א 
 
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١ J٤אTransmission Lines Applications   

 אאאW 

 JאאאאFאE 

 Jאאאא 

 JאאFLANE 

 אאW 

 JאאF(10,000)אאאE 

 JאאFCTVDE 

 Jא 

 JאאFLANE 

Zin 

א 

ZL = RL ± XC 

אF١ J٩Eאאאאאאא  

 



א  אא 

א אאא א 
 
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אא 

١WאאאאאW 

X=1 cm                d=2 mm         
f =  100  MHz                   εr =2   

٢WאאאאW 
D =  10 mm         d =  1 mm 

f =  100  MHz            εr =  4 

٣WאאאאW 

 

  

 

                  

٤WאאאאFSatellite 

ReceiverEKאאא(70 Ω)אא
Ω)(75 K 
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V1  =  18 V V1  =  20 V V 

I1  =  100 mA I1  =  150 mA
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