Two-Port: Z-parameters

“Open-Circuit” parameters

V1 — lell +212|2
Vz — Zlel +222|2

Reciprocal networks:

Ly, =2y
Symmetrical networks: le = 222

Lossless networks: Re {Zmn} =0
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UCSB

Thevenin equivalent circuit

le ZZZ

equivalent circuit for reciprocal networks
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Two-Port: Y-parameters U C S B

B : . Norton equivalent circuit
Short-Circuit” parameters q

- |2
O
L =Y.V, +Y,V, .
Y
I, =Y,V +Y,V, il I
Y,.V -
21V1 l
O
Reciprocal networks: Y12 = Y21
equivalent circuit for reciprocal networks
Symmetrical networks: Y11 = Y22 O ! Y1 ! O
YitYq, YotYe,
Lossless networks:  Re {Ymn} =0 O . : 'e)
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Two-Port: h-parameters UCSB

: Equivalent circuit
“Hybrid” parameters :

V1:hll|1+h12v2 ¥
I, =h, I, +h,V, ] h,V,

O— h11
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Z h ABCD
Yo Yo Ah - hy A AD-BC
2 Zyy Iy Ay Ay ) hy, C C
Z,) Iyp —Yon & h21 i l B
Ay Ay hy, hy, C C
2, -1, 1 -h D BC-AD
v Az AZ Yiu Y hy, hy, B B
Iy Iy Yo Y2 hy, A_h __1 é
Az Az h, h, B B
Az oz, 1 -y B AD-BC
h Zy Zy, Y Y h, hy, D D
Zy 1 Yo A hy  hy, -1 C
Ip  Ip Yu  Yu D D
i E —Y» __1 —Ah _h11
ABCD Ly Iy Yo Ya hy, hy, A B
i i —Ay  —Yu _hzz __1 c D
Zy Iy Ya Ya hy, h,,

Az = Ly12y; = LypZy,

AY =Y11Y0 = Y12 Yo Ah= h11h22 - h12h21
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