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Two-Port Network

 2-port networks are often described  
by using z, y, h, or ABCD parameters.
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z-parameters (in Ohm)
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z-parameters (in Ohm)
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Example (Z-parameters)

1 i20
i

v1z11  1
v1

z11  Z1  Z 2

Z1  Z2

i 

v1

Z1

5

Z2



y-parameters (in Siemens)
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y-parameters (in Siemens)
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Example (y-parameters)
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Conversion between z- & y- parameters
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ABCD-parameters
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ABCD-parameters
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Example (ABCD-parameters)
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ABCD-(circuit examples)
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ABCD-(Cascaded circuit)
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Drawbacks of Y, Z parameters
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 At microwave frequency, total voltage  
and current are difficult to measure.

 Ideal open- and short-circuit terminations  
are difficult to realize.

 Active devices may oscillate under open-
or short-circuit conditions.



Scattering parameters

 Incident and reflected waves are being  
monitored instead.

 Resistive termination is employed.
 Active devices are normally quite stable  

under resistive termination.
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Scattering parameters
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Waves and Total voltage/current
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Scattering parameters
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Scattering parameters
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2= forward transmission coefficient from port 1 to 2 with a =0



Scattering parameters

2

12

a10
a

 b1S

2
22

a10
a

 b2S

Two port  
network

a1=0
b1

a2

b2

1

21

= reverse transmission coefficient from port 2 to 1 with a =0

1= reflection coefficient at port 2 with a =0



2-port network (new terms)

 - 20 log S21

Insertion loss (dB):
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  -10log S21

Transmission phase shift:   S21

Output return loss (dB): - 20 log S22
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Evaluation of S11 and S22
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Two port  
network
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Example (Attenuation)
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Example (Phase Shift)
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S-ABCD conversion
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