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18.3 Analysis of the Terminated Two-Port Circuit

• In the typical application of a two-port model, the circuit is driven at
port 1 and loaded at port 2.

• The goal is to solve {V1, I1, V2, I2} as functions of given parameters Vg,
Zg, ZL, and matrix elements of the two-port circuit.
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18.3 Analysis of the Terminated Two-Port Circuit

• Six characteristics of the terminated two-port circuit define its
terminal behavior:

1. the input impedance 𝑍𝑖𝑛 =  𝑉1 𝐼1, or the admittance 𝑌𝑖𝑛 =  𝐼1 𝑉1.

2. the output current I2.

3. the Thévenin voltage and impedance (VTH, ZTH ) with respect to port 2

4. the current gain I2/I1
5. the voltage gain V2/V1

6. the voltage gain V2/Vg

Analysis in terms of [Z]

• Four equations are needed to solve the four unknowns {V1, I1, V2, I2}.

Two-Port equations

Constraint equations due to terminations
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Analysis in terms of [Z]

Thévenin equivalent circuit with respect to port 2

• Once {V1, I1, V2, I2} are solved, {VTh, ZTh} can be determined by ZL and 
{V2, I2}:
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Terminal behavior (1)

Terminal behavior (2)
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Analysis in term of a two-port matrix [T]≠[Z]

• If the two-port circuit is modeled by [T]≠[Z]…

T={Y, A, B, H, G},

the terminal behavior can be determined by two methods:

1. Use the 2 two-port equations of [T] to get a new 4X4
matrix in solving {V1 , I1 , V2 , I2 } (Table 18.2);

2. Transform [T] into [Z] by Table 18.1, borrow the formulas
derived by analysis in terms of [Z].

TABLE 18.1 Parameter Conversion Table
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TABLE 18.1 Parameter Conversion Table

TABLE 18.2 Terminated Two-Port Equations
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TABLE 18.2 Terminated Two-Port Equations

TABLE 18.2 Terminated Two-Port Equations
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Section 18.4 Interconnected Two-Port Circuits

•Why interconnected?

Design of a large system is simplified by first designing
subsections (usually modeled by two-port circuits),
then interconnecting these units to complete the
system.
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Section 18.4 Interconnected Two-Port Circuits
Five types of interconnections of two-port circuits

Section 18.4 Interconnected Two-Port Circuits
Analysis of cascade connection 
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Section 18.4 Interconnected Two-Port Circuits

Section 18.4 Interconnected Two-Port Circuits

Key points

• How to calculate the 6 possible 2X2 matrices of a two-port
circuit?

• How to find the 4 simultaneous equations in solving a
terminated two-port circuit?

• How to find the total 2X2 matrix of a circuit consisting of
interconnected two-port circuits?
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