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alysis of a two-port network and is the reason for its:

iterature.

eral description of the two-port network is carried Out
purely resistive networks, the analysis reduces to solvin,
Sinusoidal steady-state problems can be solved either b
appropriate s-domain expressions and then replacing%
ect analysis in the frequency domain. Here, we write a]
¢ domain; resistive networks and sinusoidal steady-st
. special cases. Figure 18.2 shows the basic building blo
jomain variables I}, Vi, I, and V).
r terminal variables, only two are independent. Thus fo
we specify two of the variables, we can find the two '
ywns. For example, knowing V; and V, and the circuit :
re can determine I; and I,. Thus we can describe a two-
h just two simultaneous equations. However, there are six
which to combine the four variables: o

Vi = zuli + 212h, 'v- i -
. -«
Vo = zuly + 20l * I (18.1)
-
L

I = yuV1 + yioVa,
L = yuVi + yuVa

Vi = apuV, — aph,

ks
T
— aypl; h “““‘ 18.3)
- blZIla
by l; f' ;

I = anV,
Vo, = b1V
L, = byVi —

Vi = hyily + hioVa,
L, = hyly + hopVo;

L = guVi + &uilo
Vo = gnV1 + gl

ts of equations may also be considered as three pairs of
, relations. The first set, Egs. 18.1, gives the input and out-
unct1ons of the 1nput and output currents. The second set,

T it tmniid A AT1E™IIE CTIT-

\w}"
(18.5)

(18.6)

| Equations 18.7-18.1¢
£ as follows:

Z11 1s the imped:
e 717 1S a transfer
port 2 current w

« 27,1 1s a transfer
port 1 current w

« Zp is the imped

Therefore the i
measured by first oy
V,/1;, and then open:
Example 18.1 illustra
tive circuit. -

Example 18.1 Mg

Find the z paramet
I

* Figure 18.3 A The ci

Solution

The circuit is pur
cuit is also purely
I, = 0, the resista
20 () resistor in pz
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688  Two-Port Circuits

TABLE 18.2 Terminated Two-Port Equations

z Parameters y Parameters
21971 YieynlrL
T = g — 2L Vi = gy — 222ATL
i Z11 P + ZL in i 1+ 2 ZL
I = —ZZIVg L= y21Vg
27 (zn + Zy)(z; + Z1) — 22m 2T+ ypZy + yuZg + DYZZy
n -V
Vi = — 2y, Ve o B
Th Z11 + Zg g Th Y2 + Ang
: 1+ yZ
232221 11%g
=, ekl F = T
Im =2y Z, ™y + AYZ
L _ L__ m
L zmt7Z L yut AyZp
Vo mfr Vo o —wmZi
Vi zuZp + Az Vi 1+ mZ;
Va 2L V2 wmZr

Y
V, (zut Z)(zn t Z1) — 12

a Parameters

Ve T Yoy ZeZ — (L + yZg(1 + ¥ Zr)

b Parameters
o _onZp tap - 7. = bpZy, + b
BoanZy toap " byZp + b
L —_/_—Vg/_”_ . ~V,Ab
27 Gz + ap + anZyZy t anZ, 27 byZ, + bnZyZy + bpZp + bo
W W
an + anZy by + bnZ,
) _ + apZg B buZy + by
" ay +oanZ, Zmn = byZg + bp
L - L —Ab
L anZp+an I byt bnZy
vz v, AbZ
Vi anZ + an Vi byt bpZs
v 7 v AbZy,
V, (an + anZgZo + an t anZ V,  bip + buZg + bnZp + bnZgZ;
h Parameters g Parameters
hihnZy, 81281
Ziw=h1 =1 o7 L
L hyVy L —gnVy
27 (1 + hpZp)(hiy + Zg) — hihaZ1 27 (1 + guZ)(gn t Z1) — sngnZs
v = —hyu Vg v enVy
" hyyZg + AR T v gz,
B Ze + hu 81282124
2= JoZe + Ak Zm =827 1§ g7,
h_ s L "8
L 1+ hpZ; L guZ.+ Ag
\ Va _ _&nZr
Vi ARZp+ hn i gntZL
Y _ —hnZL , Va_ gnZL
V, (b + Zp( + hpZr) — hphaZr V, (14 8uZ(gnt 7Z1) — g128072g
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3. A filter has the transfer function

1
B (Rz cl) S
2 S 1
T RG T RRGE
(2) Choose values for Ry, Rz, C; and C; to satisfy the following conditions: (12)
¢ Center frequency of 2x10° rad/s.
e Gain at corner frequency of 52 dB.

w»
e Bandwidth of 10° rad/s \
se S0pF capacitors whenever possible. £

AR

H(s) =

End of Exam
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