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Example 1
Figure shows an ideal transmission line in the ADS schematic 

window. The E in the figure represents the electrical length 

Ideal transmission line component in ADS
lect4

E



Verify by ADS

Sweep input frequency
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Open end and short end TL equivalent elementsExample 2



Zin for microwave circuit contain 𝜆/8 open end TL and its equivalent capacitor ( OC TL 
is shunt connection as its equivalent capacitor),using schematic and smith-chart utility 

Example 3



A 50Ω line of length λ/2 is connected at one end to a reflectionless 50Ω generator. The 
other end is terminated alternatively with load Z = Z1,or Z = Z2.
Determine for the two terminations Z = Z1, Z = Z2. 
a) The reflection coefficient of the load Г 
b) The input impedance on the generator side Z' 

Where Z1 = 50Ω ,and Z2 = 30 – j 40 Ω 

Solution:

Example 4

Use smithchart utility to check your answer: 

At length λ/2 tan𝝱l=0 and Zin=ZL                      AT  Z1 Г=0,        Zin=Z1 

At Z2 Г= - j0.5   zin=Z2

For Z2



Example 5

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



What if we know
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Terminated Transmission Line (cont.)

  0 0

z zV z V e V e     

Hence

Can we use z = - l as a 
reference plane?

I(z)

V(z)
+

-
z

ZL

z = 0

Terminating impedance (load)
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         ( ) ( )z z
V z V e V e

         

Terminated Transmission Line (cont.)

     0 0z zV z V e V e     

Compare:

Note: This is simply a change of reference plane, from z = 0 to z = -l.

I(z)

V(z)
+

-
z

ZL

z = 0

Terminating impedance (load)
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Example

Find the voltage at any point on the line.
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Note:    0

21 j
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At l = d :

Hence

Example (cont.)  
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Some algebra:  
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Example (cont.)  
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Example (cont.)  

Therefore, we have the following alternative form for the result:

Hence, we have
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Example (cont.)  

I(-l)

V(-l)
+

l

ZL

-
0Z 

ZTH

VTH

d

Zin

+

-

Voltage wave that would exist if there were no reflections (𝛤L =0 
)from the load (a semi-infinite transmission line or a matched load). 
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Given a 50 Ω transmission line that is 0.25𝜆 long excited by a 1Voltage source at 300MHz
Frequency with an internal impedance of 100 Ω, and the line is terminated by a load
Zl=100-j40 Ω determine  v(l=-𝜆/8)

𝛤𝐿 =
𝑍𝐿 − 𝑍𝑜

𝑍𝐿 + 𝑍𝑜
= 0.378 − 𝑗0.166

𝛤𝑠 =
100 − 50

100 + 50

𝑉 𝑙 =
𝜆

8
= 1 ∗

50

150
∗ 𝑒−𝑗45

1 + 0.378 − 𝑗0.166 𝑒−
𝑗𝜋
2

1 −
1
3 0.378 − 𝑗0.166 𝑒−𝑗𝜋

= 0.108 – j 0.248

Example 6



Simulate Example 6 by ADS 
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Special case for incident voltage  when ZTH=Zo
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ZTH=Vg



Example 7

𝑉𝑜
+ = 5 𝑉 , 𝛤𝑠 = 0

, 𝛤𝐿 =
−20 − 𝑗40

180 − 𝑗40
= 0.24  −104𝑜

𝑙𝑚𝑎𝑥 𝑎𝑡 − 104 − 2𝛽𝑙𝑚𝑎𝑥=0
𝑙𝑚𝑎𝑥=0.355𝜆 and 𝑉𝑚𝑎𝑥 = 5 1.24 = 6.2 𝑉

𝑙𝑚𝑖𝑛 𝑎𝑡 − 104 − 2𝛽𝑙𝑚𝑖𝑛=π
𝑙𝑚𝑖𝑛=0.1055𝜆 and 𝑉𝑚𝑖𝑛 = 5 1 − 0.24 =3.8 V                   𝑙𝑚𝑎𝑥-𝑙𝑚𝑖𝑛= 𝜆 /4

𝑉𝐿 = 10 ∗
𝑍𝐿

𝑍𝐿+𝑍𝑠
= 4.86 −13.5𝑜



ADS  Simulation
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