Solution
i)

|, = O(open circuit port 2). Redraw the circuit.

I, 1200 Vv,

40Q
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V, =120, .......(1)

sub (1) — (2)

-2, =1 _gaq

Il

V, = 2401 .......(3)

120
| =——........ 4
a 400 1 ( )
sub (4) — (3)
22, =Y 720
1
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ii) I, = 0 (open circuit port 1). Redraw the circuit.

I, I,
+ l +
Vv, 240Q Vv,
120Q I

40Q
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V, =2401,.......(1)
160
| =——1,....... 2
X 400 2 ( )
sub (1) — (2)
fZ,, = V2 _ 960

l,

In matrix form:

V, =1201,.......(3)
240
Sl SRS 4
'y 400 ° )
sub (4) — (3)
zlzzﬁzmz
I2
84 T2
1Z]=
_72 96_
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EXAMPLE 13.1 Find the Z-parameters of the two-port circuit in Fig. 13-2.
Apply KVL around the two loops in Fig. 13-2 with loop currents I, and I, to obtain

V, =21 +s(I; + 1) = 2+ 9)I; +sl,

3
V,=3L +s(I, + L) =sl, + 3 +s)L, )
I, L
o ATAA", AW——0
* 20 30
v, I'H v,

o]}
o

Fig. 13-2

By comparing (/) and (3), the Z-parameters of the circuit are found to be

E“ =842
Lir=2Z; =s ()
Ly =5+3

Note that in this example Z|; = Z,,.



Example 2

Find the Z — parameter of the circuit below

I, 2Q jaQ 10Q I,
= A — A=
+ +
101 —
V, 2 T~ V,
— -j20Q —
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Solution

i) 1, =0 (open circuit port 2). Redraw the circuit.

V=1, (2+J4)
I, 20 42 T =o y |
:\N\/ Al L2y =—=2+}4)Q
+ + Il

Vv v, V, =0 (short circuit)
- - .Z,=00
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ii) I, = 0 (open circuit port 1). Redraw the circuit.

I, =0 10Q

I,

In matrix form:

[Z]{(2+j4>

0
10 (16-j8)

V, =101,

-z, =100

V :
Sy, :|—2 =(16- j8) O
2
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Y - PARAMETER

* Y — parameter also called admittance parameter and the units is
siemens (S).

* The “black box” that we want to replace with the Y-parameter is
shown below.

99



* The terminal current can be expressed in term of

terminal voltage as:

I1 — Y11V1 + y12V2
|2 — YZ1V1 + yzzvz

* In matrix form:

Vl
v,

(1)
(2)

100



