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Example 1 USE ADS to:
-draw magnitude voltage across the line 𝛽l=2π or l =𝜆
-draw magnitude current across the line
-draw impedance across the line
observe mag(V),mag(I),Z every l= 𝜆/2

-Compute magnitude of voltage , current at load. 
-verify input impedance at load from voltage/current 
Equals load impedance.
-find max voltage value and its position
-find min voltage value and its position



Terminated transmission line repeats its voltage mag.,current mag. and impedance each 𝜆/2









A 2cm lossless TL has Vg=10 volt, Zg=60 Ω, ZL=100+j80 Ω and Zo=40 Ω, λ=10cm
Find the input impedance Zin and Vin

24.235.2V
ZZ

Z
VV

175.212.12Z
tan

tan
ZZ

in

gin

in
gin

in

0

0
0in

j

j
ljZZ

ljZZ

L

L

−=→
+

=

−=→
+

+
=





-compute incident voltage at load.         (Ans: 3.75∟-77.75)

Example 2



Example 2 with ADS 



Matched load: (ZL=Z0)

0

0

0L
L

L

Z Z

Z Z

−
 = =

+

For any l 

No reflection from the load

A

Matched Load

I(-l )

V(-l )
+

l

ZL

-
0 ,Z 

( )Z −

( ) 0Z Z − =

( )

( )

0

0

0

j

j

V V e

V
I e

Z





+ +

+
+

 − =

− =

9



Short circuit load: (ZL = 0)

( ) ( )

0

0

0

0
1

0

tan

L

Z

Z

Z jZ 

−
 = = −

+

 − =

Always imaginary!
Note:
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S.C. can become an O.C. with 
a  g/4 trans. line 
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Open-Circuit Load (ZL=)
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O.C. can become a S.C. with a  g/4 

transmission line. 

Open-Circuit Load (ZL=)
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Open end and short end TL equivalent elementsExample 3



Input impedance for a T.L. of length l=λ/2
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So any line( no matter its characteristic impedance) of length λ/2 or multiple of λ/2 , 

will look to (or have Zin ) ZL directly; (as if T.L. does not exist, i.e. T.L. does not 

transform ZL at its input)



Input impedance for a T.L. of length l=λ/4

(quarter wave transformer)
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match pure resistive 

load impedance 



𝛤𝐿 =
𝑍𝐿 − 𝑍𝑜
𝑍𝐿 + 𝑍𝑜

= 0.378 − 𝑗0.166

𝑍𝑖𝑛 = 𝑍𝑜 ∗ 𝑍𝑜/𝑍𝐿=21.55+j8.62

𝑉𝑖𝑛 = 𝑉𝑇𝐻
𝑍𝑖𝑛

𝑍𝑖𝑛+𝑍𝑇𝐻
=  0.1814+j0.058

𝑉𝑜
+ =

𝑉𝑖𝑛
𝑒𝑗𝛽𝑙(1 + 𝛤𝐿𝑒

−2𝑗𝛽𝑙)
= 0.0144 − 𝑗0.295

Example 4



Verify by ADS



Match a 100  load to a 50  transmission Line at a given frequency.
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Example 5





Example 6







Example 6 with parallel o.c. TL instead of shunt C




