Two-Port Parameters

Vi Vi
Z11 = 1— Q Z1p = 1— Q
1',=0 2'n=0
L I
Yin = A S Y12 = A S
1y, =0 2ly, =0
Vi Vi
a1 = A Ay = A Q
2 I,=0 2 V=0
V2 V2
b,y = v, by, = A Q
1 I3=0 1 V3=0
TABLE 18.1  Parameter Conversion Table
=2 _ou_bn_Ah_ 1
"UAy an by hn g
o2 Am 1 Bo g
2 Ay ay by hy 8
. W .|
MTAy  ay by hyn  gn
oL 2 _bu_ 1 _Ag
22 = - - - -
“ Ay any by hp gu
__an _bu_ 1 _Ag
M™% "4y bn hy B2
2. Ba 1 Tz gp
Y2 Az ap by hin g»
B A BB e B
e Az ap by,  hy 82

Z21 =

Vs
I
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Relationships for a reciprocal two-port circuit

Z12 = 21 A110z; — Q1202 = Ba =1 hy,
Yiz = Y21 by1by; — bizbyy =Ab =1 912
TABLE 18.2  Terminated Two-Port Equations

z Parameters

212221
Zn =121 — m
-2V,
k= (zn + Zg)(znn + Zy) — 2122
221
Vm = P ngg
2221
Zm=2n — P
L —2
L mtZ
v _ wmZy
Vi wmZ+ Az
v _ wmZy
Ve (zu+ Z)(zm + Z1) — zi2zm

V2 Vi
Q Zyy = I_ Q h11 = I_
I,=0 2'L=0 1ly,=
I, I
S Va2 = A N 911 = A
V=0 2ly, =0 1l,=0
I
S 22 =~
I,=0 2ly,=0
I
S b22 = —1—
1;=0 1ly, =0
py= o Ay _au_hn_ g
2 Yo Aa  hyp 483
by f e _an_Ah_ 1
2“2 yo Aa hy 812
His Az - 1 . E _ &
"z, oy oan by Ag
poof2_ ya_Sa_ 1 _ g
Py yu an by Ag
hgm o, 1 Ab_ g
4 2 I ax by Ag
h 1 Ay an by gn
o i e B y-11%
2w yu axn by Ag
1 _Ay_an_ba_hn
8 Zn yn an  bn Ak
=—hy Z11 = Z2
= =921 Y11 = Y22

Relationships for a symmetric two-port circuit
hi1hy — highyy =Ah =1
911922 — Y1291 = Ag =1

y Parameters

Vo= _ yynZ

i Yu 1+ vz, V012
5 Y

Tl mZ iz + MZ,2,
Ve — *)’uvg

Thi™— » t+ '\-VZS

L+ wZ,

Zpy=——

™y + AyZ,
L__ »m

L yn+ AyZ,
V__—wmZ

i 1+ yZ,

v ” iz

Vo yewnZgZy— (1 + ynZp)(1 + ynZ1)
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Relationships for two cascaded two-port circuits

o " ’ "
a11 = a11011 + Q1207

o " ! "
Q12 = 11013 +a1,07;

o " ’ 17
Qz1 = 31097 + G207

Two-Port Parameters

Vi I L
1z:V_ h21:I_ hzzzv
20 = 1ly,=0 2
I v, Va
912 = 1 921 = 7 Y22 = 7~
12 V=0 Vl I,=0 IZ
TABLE 18.1  Parameter Conversion Table
_fu_@u _bn_Ah_ 1
Y2 =az ap by hn  g»
g Yo By AR
" yu oAb hy g
Az 1 by hy _ g»
ap=—=-—-—=—2= =22
21 yn  Ab hy  gn
1 Ay by hy _ gn
ay=—=——2="2L_ "2 _51
1 yu  Ab hy  gn
G M _bi 1 _Ag
T w yn oAb hy  8n
n yu _ap 1 Ag
by=B= M _"2_ __ __
212 yo Aa  hp 81
Az 1 _ap  hy &»
b= e T WL, B
212 Y2 Aa  hp 812

General Equations
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11 = Az
byy = by,

TABLE 18.2  Terminated Two-Port Equations
a Parameters
anZy, + ap
A
anZp, + ay
p— 7VK
anZyp + ap + anZyZp + anZ,
Vi, = L
T ay + ayZ,
ap + anZy
™= ay + ayZ,
L =1

Zy

0 " ’ 17
Qzz = Q31097 + G207,

(ay + anZy)Zy + ayy + anZ,

L =y Vi + 2V,
I = y21Vi + Y22V
Vo, = by Vi — byply
I, = by1Vy — byyly

L = g11Vi + 91262
Vo = g21V1 + 92215

Vi =z + 2150,
Vo =211y + 2330
Vi =a,V, —apl;
I = a3, Vy — axl,
Vi = hyily + hy,Vs
I = hy1 Iy + hopVy
22 _ Y2 Aa 1 hip
By o B i
ESTRN 5 ay by, Ah
o i 1 oAb s
B Y2 an by Ah
2 _Az _ 1 _ap_ by _hy
i e e 0 O P
2" zu yn ay by Ak
Az = zZnzn — Znin
Ay = yuyn — yuyn
Aa = apay — apay
Ab = byby — bbby
Ah = hyhy — hyphy
Ag = gugn — 8128n
b Parameters
Z - bnZy + by
byZp + by
~V,Ab
b Rz ¥ BaZ 2, * 0uZy + B
V,Ab
e by + byZ,
bnZ, + by
™ by Zy + by
L -ab
I, by +byZ
Ya_ _ AbZ,
Vi bp+bnZp
Vi AbZ,
Ve Cbp t+ buZy + bpZy, + byZ,Z;
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