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TABLE 4.1 ABCD Parameters of Some Useful Two-Port Circuits

Circuit ABCD Parameters

Z A = 1

C = 0

B = Z

D = 1

Y
A = 1

C = Y
B = 0

D = 1

Z0,

l

A = cosβ
C = jY0 sinβ

B = j Z0 sinβ
D = cosβ

N : 1

A = N

C = 0

B = 0

D =
1

N

Y1 Y2

Y3 A = 1 +
Y2

Y3

C = Y1 +Y2 +
Y1Y2

Y3

B =
1

Y3

D = 1 +
Y1

Y3

Z1 Z2

Z3

A = 1 +
Z1

Z3

C =
1

Z3

B = Z1 + Z2 +
Z1Z2

Z3

D = 1 +
Z2

Z3

order of multiplication of the matrix must be the same as the order in which the networks
are arranged since matrix multiplication is not, in general, commutative.

The usefulness of the ABCD matrix representation lies in the fact that a library of
ABCD matrices for elementary two-port networks can be built up, and applied in building-
block fashion to more complicated microwave networks that consist of cascades of these
simpler two-ports. Table 4.1 lists a number of useful two-port networks and their ABCD
matrices.

EXAMPLE 4.6 EVALUATION OF ABCD PARAMETERS

Find the ABCD parameters of a two-port network consisting of a series impedance
Z between ports 1 and 2 (the f rst entry in Table 4.1).

Solution
From the def ning relations of (4.69), we have that

A =
V1

V2 I2=0
,
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FIGURE 4.13 Equivalent circuits for a reciprocal two-port network. (a) T equivalent. (b) π equi-
valent.

A nonreciprocal network cannot be represented by a passive equivalent circuit using recip-
rocal elements.

If the network is lossless, which is a good approximation for many practical two-
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