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Two-Port Network Matrices

Z11
71 =
|Z] 7,
Y11
Y] =
[Y] Y,

Z12] S11 512]
¢l =

Zss S1=1s,, s,

le] A B

Y,, L

We can convert between any two-port network
parameters by using conversion tables.



Cascading [Z] Matrices

ZL+ 70 ZE + Zfz]

(Z] = [z ]+[Zb]=[
* 74 + 78 7%, +Z%,
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Cascading [Y] Matrice
I, 1@ I¢ I

Ve +Yh Y5+ Y1bz]

YI=1Y. |+ 1|V, =
o “][”[m+%%+%
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Cascading [S] Matrices

] [511 512] ] ] St St2
521 522 sb  Sh

] [Sll 512]
521 522
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Redheffer Star Product

S(B)
v Sk
Sy
1 sa& — S det[S,] 54 Sh
[S] — [Sa]®[ b] — a cb [ 1 ;1 b ! b 12 12
1= 522511 521521 S22 — S22 det[Sp]
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Matrix and Circuit
Conversions



Matrix-to-Circuit Conversion

For reciprocal networks, we have

O——Z11 — Z12J Loy — Z12J_Q

_[411 212] |
= Z”J
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Matrix to Circuit Conversion

For reciprocal networks, we have

V = [Yll YlZ] Yll + Y12J YZZ + leJ
Y21 YZZ ~ — «
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Circult to Matrix Conversion

To convert from circuit to matrix, the trick is to rearrange the circuit to get combinations of
known configurations.

Example: Whatis [Y]?

7y

O Zl J—r Zl J O
Zy

O ‘ O
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We can view this as a parallel connection of two circuits.

Circult to Matrix Conversion

7y |
ZlFr ZU‘
A }
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Circult to Matrix Conversion

We can analyze each circuit separately.

..........................................

Z) =777 2% Z,

. |

_[VZs -1/zZ |

1=\ 105 1/ o 23
O
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Circult to Matrix Conversion

A parallel connection is done in terms of the admittance [Y] so the first network is

inverted.
Zi+Z, Zp 10, [VZ3 -1/Z
- _1 _ |41 T 42 2 3 3
Y] =1Za]7" + [YVp] = Z, 7 +ZJ i [—1/23 1/Z; ]
Z1 + Zz _ZZ T
zi(z, +22,) 7,2, +2Z,) N [ 1/Z, —1/Z3]
o _ZZ Zl + Zz _1/23 1/Z3
71 (Z1 + 2Z,)  Z1(Z1 + 2Z5).
-1 n Zl +Zz 1 _ZZ
_| Z3 Z1(Zy +2Z5) Zz  Z1(Zy + 2Z;)
— 1 _ZZ 1 N Z1 + Zz
Zy Z1(Zy+2Zy) Zz Zy(Zy +2Z,)
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