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Two-Port Networks

Hybrid, and Transmission parameters. 
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Part 1

Hybrid parameters 
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Hybrid parameters are particularly useful for modeling transistor amplifiers, where one 

equation resembles an impedance relation and the other resembles a current gain relation. The 

name “hybrid” refers to mixing voltage and current variables.

Hybrid parameters relate port variables as:

𝑉1 = ℎ11𝐼1 + ℎ12𝑉2

𝐼2 = ℎ21𝐼1 + ℎ22𝑉2
Currents and voltages in a two-port have to satisfy circuit laws, but we 

still get to choose which ones we treat as inputs (independent) and which 

ones we treat as outputs (dependent).

Hybrid parameters were invented for transistor modeling, and transistors 

behave in a wonderfully lopsided way. One port looks mostly like a 

current-driven device, and the other port looks mostly like a voltage-

driven device.
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h parameters:

ℎ11 =
𝑉1
𝐼1 𝑉2 = 0

ℎ12 =
𝑉1
𝑉2 𝐼1 = 0

ℎ21 =
𝐼2
𝐼1 𝑉2 = 0

ℎ22 =
𝐼2
𝑉2 𝐼1 = 0

Input impedance (Open-Circuit)

Reverse Voltage Gain (Open-Circuit)

Forward Current Gain (Short-Circuit) 

Output Admittance (Short-Circuit)
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Part 2

Transmission parameters 
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Transmission (or chain) parameters are ideal for cascaded networks. The output variables 𝑉2, 𝐼2 

influence the input side through a simple matrix product:

𝑉1
𝐼1

=
𝐴 𝐵
𝐶 𝐷

𝑉2
−𝐼2



ABCD parameters:

𝐴 =
𝑉1
𝑉2 𝐼2 = 0

𝐵 =
𝑉1
𝐼2 𝑉2 = 0

𝐶 =
𝐼1
𝑉2 𝐼2 = 0

𝐷 =
𝐼1
𝐼2 𝑉2 = 0

Voltage ratio with output port open

Transfer impedance with output port short-circuited

Transfer admittance

Current ratio with output short-circuited
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Transmission parameters (A,B,C,D): Example

Given the network below with assumed voltage polarities and Current directions compatible with the A,B,C,D 
parameters.

+

_

+

  _

R1

R2V1 V2

I1 -I2 V1 = (R1 + R2)I1  +  R2I2

V2 = R2I1   +  R2I2
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