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Electromagnetics:
Microwave Engineering

Examples of Network
Parameters

Lecture Outline

* Example #1 — Impedance and Admittance Parameters
* Example #2 — T-Network Impedance Parameters
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Example #1 — Impedance
and Admittance Parameters

Example #1 — Impedance and Admittance
Parameters

Obtain the admittance parameters of the network shown below.

11 12
— —
+o—Zy o+ y, =k
- - 7 ) V| all other
J 1 J 2 voltages zero
- 0 5 .
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Example #1 — Impedance and Admittance

Parameters
I
—» ‘
Il + o ZAJ
Y, = — ’
11 v, Voo v,
- O
V
_ Yz, |1
Sl |
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Example #1 — Impedance and Admittance

Parameters
I
v ]_1 = ZAJ] o +
12 — ’ 7
V2ly,—o Fe
O -
—V.
L 2/ZA -1
Cnl, V2 |2
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Example #1 — Impedance and Admittance
Parameters
I
I + — 20—
Yy =2 , 23
21 =y, - 7,
- O
-V
. _b Yz, |1
v, o |Z
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Example #1 — Impedance and Admittance
Parameters
I
v,, = 2 Za —o%
22 v, Vo Vz
O -
I, Yz, |1
P, Vo |Z
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Example #1 — Impedance and Admittance

Parameters
I I
> ‘ I
+ o—— ZA }——0 SF Yl .. b
L'rl L’rj J V] all other
) ) voltages zero

Y1, le] 1 l 1 —1]
Y = = —
[ ] YZl YZZ ZA _1 1
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Example #1 — Impedance and Admittance
Parameters

Obtain the impedance parameters of the network shown below.

11 12
— —
+o—Zy o+ Z, =2
- : 7 9] I | all other
J 1 J 2 currents zero
- 0 5 .
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Parameters
I
—_—
1 Il I,=0 L,l l'r')
- O a
V
7y = 1—11
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Example #1 — Impedance and Admittance

Ny
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Parameters
I,
—
, N + o—] ZAJ'_O +
- I, I,=0 Vi £
- O——) -
V-
Zyp = 1_21
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Example #1 — Impedance and Admittance

N1
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Parameters
I
—_—
21 Il I,=0 L,l l'r')
- O a
v
Zy1 = ,—f

i EMPossible

Example #1 — Impedance and Admittance
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Parameters
I,
—
, ) + o—] ZAJ'_O +
* I, 1,=0 Vi £
- O——) -
V.
Zyy = 1_22
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Example #1 — Impedance and Admittance

Parameters
I I,

> < V
+ o0— Z AH == Zl] - I_l
v, 2

J

all other

- currents zero
- 0—— 0 -

1Z] Z11 lel [
Zy1 Zy

Reciprocal? Yes
Lossless? if Z4 is purely imaginary
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Example #2 — T-Network
Impedance Parameters
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Example #2 — Impedance Parameters
Obtain the impedance parameters of the network shown below.
I I
— A
| |
o— / 7 ‘o)
+ Al T &8 7, L,V
I_l ZCJ Iz B I] all other
5 | » currents zero
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Example #2 — Impedance Parameters
Obtain the impedance parameters of the network shown below.
g /
+ A J + Vl
I,rl I/r‘) le = I_
) | R 11r,=0
o o
I "
1 V.
ZatZc Zy =—5— =%+ 2
1
Zy+7Z;
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Example #2 — Impedance Parameters
Obtain the impedance parameters of the network shown below.
0 I,
D
| |
L %J | Zg] °+ v
1
" , Zip = T,
- __ 2 I]_:O
o | o
Vi =17Zc
IZZC
12 =7 F Zc
2
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Example #2 — Impedance Parameters
Obtain the impedance parameters of the network shown below.
a /
A
B °, y
I,rl I/r‘) Z21 = I_
. | - =0
o o
Vo =1Z¢
Lz
21 =7 = Zc
1
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Example #2 — Impedance Parameters

Obtain the impedance parameters of the network shown below.

0 41_2

| l
+O—%J | Zg] °+
Vl ZcJ

V-
A Zy = 1—2
) R 21=0
o, | O
I £:
2 = |74
“ptic Zyp = Vj =|Zp + Zc
Zg +Z;
i EMPossible
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Example #2 — Impedance Parameters
Iy I
— e
| 1
o 7 7 o)
CSTATET,
I‘rl ZCJ Iyz N I] all other
- _ currents zero
(e, | O
Zy+7Z Z
7] = l atZc c ]
Z,  Zg+Z;
Reciprocal? Yes
Lossless? Only if Z, = Zg = Z is purely reactive
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