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Introduction )lial

A pair of terminals through which a current may enter or leave a network is
known as a port. Two-terminal devices or elements (such as resistors,
capacitors, and inductors) result in one-port networks. Most of the circuits we
have dealt with so far are two-terminal or one-port circuits, represented in Fig.
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We have considered the voltage across or current through a single pair of terminals—
such as the two terminals of a resistor, a capacitor, or an inductor. We have also studied
four-terminal or two-port circuits involving op amps, transistors, and transformers, as
shown in Fig. In general, a network may have n ports. A port is an access to the network
and consists of a pair of terminals; the current entering one terminal leaves through the
other terminal so that the net current entering the port equals zero.
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A two-port network is an electrical network with two separate ports for input and output.
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Thus, a two-port network has two terminal pairs acting as access points.

As shown in Fig. 19.1(b), the current entering one terminal of a pair leaves the other terminal in the pair.
Three-terminal devices such as transistors can be configured into two-port networks.

Our study of two-port networks is for at least two reasons. First, such networks are useful in
communications, control systems, power systems, and electronics. For example, they are used in electronics
to model transistors and to facilitate cascaded design. Second, knowing the parameters of a two-port
network enables us to treat it as a “black box” when embedded within a larger network.
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Impedance Parameters e
Impedance and admittance parameters are commonly used in the synthesis of filters. They are also useful in the design
and analysis of impedance-matching networks and power distribution networks. We discuss impedance parameters in
this section and admittance parameters in the next section.
A two-port network may be voltage-driven as in Fig. (a) or current-driven as in Fig. (b). From either Fig. (a) or (b), the
terminal voltages can be related to the terminal currents as
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where the Z terms are called the impedance parameters, or simply z parameters, and have units of ohms.
The values of the parameters can be evaluated by setting I1=0 (input port open-circuited) or I2=0 (output

port open-circuited). Thus,
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z,; = Open-circuit input impedance

Z,» = Open-circuit transfer impedance from port 1 to port 2
Z>; = Open-circuit transfer impedance from port 2 to port 1

Z,» = Open-circuit output impedance
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In the previous section we saw that impedance parameters may not exist for a two-port network. So there is a need for
an alternative means of describing such a network. This need may be met by the second set of parameters, which we
obtain by expressing the terminal currents in terms of the terminal voltages. In either Fig. (a) or (b), the terminal
currents can be expressed in terms of the terminal voltages as
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The terms are known as the admittance parameters (or, simply, y parameters) and have units of
siemens. The values of the parameters can be determined by setting (input port short-circuited) or
(output port short-circuited). Thus,
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Obtain the y parameters tor the 7 network shown in Fig.
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Answer: y,; = 227.3mS, y;» = Vo; = —90.91 mS, y,, = 136.36 mS.
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Obtain the y parameters for the circuit in Fig.
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Answer: y,; = 0.625S, y;, = —0.125S, y,; = 0.375 S, y,, = 0.125 S.
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Hybrid Parameters
The z and y parameters of a two-port network do not always exist. So there is a need for developing
another set of parameters. This third set of parameters is based on making V, and I, the dependent
variables. Thus, we obtain
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Find the hybrid parameters for the two-port network of Fig.
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2Q 30 b Lol
O MWW= ' ° o Byl e Ll e BurelB Bedats
; v V.20 0 2 I, 2
W R o T3 2 =y =g
|
O - AV, a2 prie Jeogs podiy Sl 4l g9 miai h,,, by, olesY
(a) el bzl pudio Bueld Gudatng . (b) JSCATI (§ LeS 7,5t 4l o
L=0 10 30 b
6 2 V, 2
— N |
o o V, = V, =2V hy,=— ==
0 LT e 3232 = hp, v, 3
Vv, 6 Q \ i
- V., =3+ 6)I, =9I L_1
o ® » = ( L, =91, = h,, =— =-S5
V>, 9
(b)
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Determine the i parameters for the circuit in Fig.

30
O AVAYAVAY O

2 € 5 €2

Answer: h11 = 1.2 Q, h12 — 04, h21 — _04, hzz = 400 mS.
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ISl Al By 1 3 2l Al g i (3150 s>

Determine the Thevenin equivalent at the output port of the circuit in Fig.

40 Q
O —0
h,, = 1kQ
60V Ei; 13
h,, = 200 S
O —0
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6)jliall

I, I, JauJl bl g blg,l @p)s..u - cdgalall a.b'i).la." G Vo, Z sl=¥

4OQ§

- ~  h z3gaill gyl
IV a2 avin Gudaig J5 1 &l g9 die 60V il avie Bdms Zyy e Jgiazzl
\ (] v (@) (a) JSa! § LS gysell Bl 50 ic
Vi =hyl; + h;pV,

Q

+ O

O |

@)

(a) I, = hyI; + hy, Vs,

10098 Ot | dalall § passailliy Vi = —401; 5 V, = 1 108y

_4011 — h“Il + hlZ — Il —

I, = hy 1, + hy
e i (1) slae § (1,) Aasd poga
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V, 1 h,, + 40

[

6)liall

h,h,  hjhy;, —hyh; + hyy40

: Wby

Ly, =

I, L hjhy; —hyh, + hy40

th el 0l agai

1000 + 40

10° X 200 X 107 + 20 + 40 X 200 X 10~°
1040

——— =51460Q

20.21 >1.46
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60 V

[

| h]

deola
I,=0 i it
-
T sl Al gy wie (b) ST 3V, A giall 8ylull wa izl Vi e Jguaed
\C
—O

(b)

rde Jhamid cdcwludl e slall o @ ndslall cnsla (oead
60 — 4011 — hlIII + h12V2

60 = (hll + 40)11 + h12V2 * :3i
_ L h22 .
O — h2111 + h22V2 = Il — h V2 ’Uﬁst'ﬁ
21
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0)lioJl

:uLc, dm@ c(*) M&La.l‘ Q |1 M daﬁ""

o hy,
60 = | —(h,; + 40) + h, | V5
h2]

ovedad > 098 JWdlig
60 60h,,

Vi =V, = =
Th 2 _(hl] 4 40)h22/h2] 4 h]2 h12h2] — h]]hzz — 40]1-32

th &l )Ll b (g
Vo = 22— 960y Y
2021 '
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Find the impedance at the input port of the circuit in Fig.

hll - 2 kQ
h12 = 10_4
h,, = 100 S0 kL2
h22 = 10_5 S

@)

|T.’_

7.

1n

Answer: 1.6667 k().
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deola
ool
Hybrid Parameters o

The z and y parameters of a two-port network do not always exist. So there is a need for developing
another set of parameters. This third set of parameters is based on making V, and I, the dependent

variables. Thus, we obtain
:Jadll el

sl (o sl sliel e bogyd dags ¥ il Ly
Al ¥ gmie L gl diuw Adyladl ol Ll

V, = AV, - Bl, (o Aegama ddsl e opsld 9SS ol adsi
I, = CV, — DL, ey U501 2yl gy e ¥yl Jasys eyl

233l Al gu dic Bagamsl

AL 2d gapall Aially of

e wlln] - ml
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6)jliall

5 Slpdte ae (V1) Jool Slpde Jasys dasladl c¥fslall Ales

ol aied JE Slel clas 3 4 alasde ae ((V, -1,) z)
y, 3 omesa LSl Gl A oo g Ll 09S oI, ¢ oy

Sy 13 iy (BSeadl J) Jgsodl o e uSlais Loy (JSAI
- Wl gag Sl Wl gr) (il 9o oy diad Awlin olewl¥ 5y=a

I -1,
e
o
+
v Linear
1 two-port
o

© ool pasisl 9ol ‘”;\.awi_?,/u 1, sl Glaidl e L3 (g k!
Al ol GLS e Ly 1, Hlae | e liall ¥l

Juloms § B (B ezl ) aidl oo sLeidly zeld Byldl i 2 Lol A Lad| c¥falall alon § %! gl LS ool eyl purds
Uiy (V,, -1,) Jldiwdl 4 Oipie ¥ (V,, 1) Jlagdl 4> Slpaie e pad L (SLIY g oOLIST) Jie) Jadl boghas
L,Sll Sladly (asl ) Aelasl prasad § pdsind (29 (ABCD &ljayb Lyl capaiy Jad! aliebe olielyldl sid gwd

";")'-")'"3
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doola
it
s oS JA! &l ayly ke
LIPS
Vi B — v A g1 31l i B A
Vs 0 L |v,—o bygsadll Byl Jadl dailes B
adlal
1 , D = L A giall 8yluld Jaull dsLew C
Vi 1,=0 I, V,=0 Adlud!) 8yguadl! 8, HLs 4ud D
A = Open-circuit voltage ratio

B = Negative short-circuit transfer impedance
C = Open-circuit transfer admittance
D = Negative short-circuit current ratio

rideaseud | [S] Bl g C g [€Q] Buslgs B yolds cn RPN D 5 A &l Lasdls
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6)liall

.Cascaded Networks d8lail| &iSedd! |z Butede Leld zpdly Jo ) Sl (o 8ydilie A8 auds Jad| ol sleyly Ol Lo
th LS Js ol 4l g9 ¥ gomie ANy sl Al gy ¥ gomie (e ] (8] s Ads Ll ¥ slalll IS e

aVl T bIl
CVl — dIl

-1

€]

-1

AL A gigal | Aially of

: s oS iy gl Jaill alehba, b, ¢, d &lesld! god
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deoln
o)tiall
.bﬁ&'é)‘.\.“u\.&?@)& :&;_?
ALl Bygpail ] 5ylold Jaid! Zailes b
i gal 8yl JEU! & Lo € V, b V,
a —_— N S
Adladl 3 a1 3,001 yLs =y d ?
Al Byaadll 51l Vi l1-0 I lv,=o0
a = Open-circuit voltage gain
b = Negative short-circuit transfer impedance c = k d = _k
9
¢ = Open-circuit transtfer admittance Vi =0 L lv,=o

d = Negative short-circuit current gain

o ieassd! [S] Bolgs € 9 [€2] 5uslgn b yolds cno 3 Lo Buslo¥d ga gl Lasdls

AD — BC = 1, ad — be = 1 oolall cdds (3] adels Al eSS
saJLd

Z Sk Wl § Aecimiad| 2ol ediy clEMall sda Glag oSes
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A, LR

Find the transmission parameters for the two-port network in Fig.
ISl

—» 10Q -

20 €2

manara.edu.sy



https://manara.edu.sy/

[

I ) |
A e Vy e e piaiy =0 G9S Su o (a) ST
Lo (g8d . J5udl &) g
20 Q v,
V, = (10 + 20)I, = 30,
O 5 V2 = 2011 — 311 — 1711
() .
A=t o265, €=l =L = 00588 S
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deola
)liell
S VI S Q@ LS (V,=0) &g yadi D 5 B (o Jguazll
—. 10 V /\-‘1— " . - 5
AAAA, a V O Qd:.d!:g\ﬁmw.uﬁtyu&@sy(b)dﬁw
a Byl oy @ Budall
:KCL gudats
20 Q V,=0] V=V, V, .
— — + 12 — O
10 20
0 0 I = (Vi = V)/10 2 Va = 31 o5
(b) tiz sl Walall § pasgailly V) = 131 :JWLs
1—&+I—0 = =
L0 20" ’
| 20 V — 131
= 1-=_—1176, B=--'= —=15200 by

L, 17 L (—17/20)],
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1 ey Ll e slaMall

oL 2l gl 2303 ASad udid gyl ) e ks das s sl ylel] el e gl 5 Ly
B9 oy JLaLY g Laglasy audaiud Lild il falldl oo Glic gamme Cioamg 1318 . ayl e (1955 O s

V, =z, + z51;

re¥alall cpe y ol e )L 7 Ll Jglomids auing pia 2 il sl () 0 s
Vo, = 2,1 + Z5]5

T, | I

Vi Ly, Z)p

V, | 7oy Zxn | L. e

_Il_
i

v,

_ |
[z] v,

e
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L Yo1u

deola
6)ti-ol
y12 Vl — [y] Vl rdun boed | 1 oL ¥ slaa
Yool L V2l | Vs
sdailod | Oyl ¥ slas 2o as,lally
'h TV
=t
L AZ3
_ 1 =
ly] = [z]
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dola
:&J\JJL.@ A_’ — ZIIZZZ — lezzlbémj 222 _ZIZ Mj—‘s-sél‘ «55‘)"’
e | Z
| — 2y, Zp;
Z>> Z>
Yiio Yio| L7Zy 7y |
L Yo1 Yoo Az
tde Sz aslad | oozt 81 glaas
Z>> Z12 Z> 11

Yii :T Y2 — — A Yo1 — _T Yoo — A:
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z 1, + z51,

Zr1, + 7551,

Py

i, ey

Z21 1
L, =——I, +—V,
Z>> Z>>
L1422 — Z121p Z1>
V] — I] + —Vg
7> 277
B ol digally sl
Az AP)
Z>> Z>)> { I }
Z21 1 V2
. Ly 2y

V, dalas oo |, HLad) daud J3ad

2V1 UJolas Q &3.:4

C;).J'J.:La.l‘ &44.»
1dd iyl
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A, LR

I
h21 — _@, h-’:-’:n —

553 5% Z>>

L
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Conversion of two-port parameters.

[Py

z v h T
2o ¥e & he 1 g A A 41 dsols
‘ f fz A, A, h.. h.. o) 2 C C ¢ c 8Liall
Y oy hy ! g 4 1 D A a
32] = A, A, h, h. En En C C c c
: A; 4; U e h;, hy, Baa B12 B B b h
om0 by A w1 1 A A4
A; A; Y Yz h,, h,, B0 L1z B B b b
A; FAE 1 ¥i2 8aa 212 B fl.;r b | 4 J - .
h - — —- h hia — - — — — — e w
Zaz ) Yu ¥ . ] Ag A, D D i a “sﬁ = LJ‘ Jj * ‘ u‘t'ﬁ’
I3 1 ¥ Ay 821 211 1 C A, C &
— — h has — — - — — - ! * i
e - 2 = T 2, 5 5 . . J&wy‘ s J.:j.zd‘
I Z12 Ay Y1z hs, hyz C Ar c I fl ot - (- TN
s Z1 Zy Y ¥22 Ay Ap B g1z A A d d d"u HWJL.‘J M‘
I2 A; _ ¥Yu 1 hz, h l E E _E -
FAR FAR ¥az ¥aa Ay Ap Bar Ba2 A A d d :‘b"}.d‘
T Z1 E Y= _L Ay _hll 1 Baz A B i L
Ia Z2 ¥n ¥ hz, ha, g1 En Ay A,
1 Zao B A, AT ha> 1 B A, C D K a
2 Zz ¥Yu ¥ h;, hz, g £y A A,
¢ L1z A, _¥u 1 I by, _‘i.l? _Ex D B a b
Z1z2 £z Y1z ¥iz h;; hy g2 B2 Ar Ar
Lo A e he A 1 €A
Zya Eya Y1z Y2 h,, h;. B2 Bz Ay Ay
A, = 2In — ZZa. Ay = hyhy: — hyghy, Ar=AD - BC
A, = ¥Yu¥z — Yzl A, = BiBxn — BB A, =ad — be
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Find [z] and [g] of a two-port network if

10 1.5Q
'T] =
2 S 4
A=10,B=15C=2D=4 10 el Adgauall e
Szl

Ar=AD — BC = 40 — 3 = 37
90
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Conversion of two-port parameters.

z y h T
¥z ¥ A, hy- 1 Bz i ﬁ E l
‘ fu fz L 4, h>, . 21 By E C C c c
o ¥n ¥u by 1 gn A 1 b A a
o = Ay Ay N2z 22 &n Zn C C ¢ c
v Laa _Z|3 v v L _hll ‘i.l? £z E _E a _l
; A. A, H e hy, hy, 2o 822 B B b b
_ I I : h,, A B ' 1 A A 4
A; A; - Yz h,, h,, 822 g2 B B b b
A 2 1 Y12 a3 2 B A b |
h z I12 e _h b, hya Baa _ B2 B Ar b 1
¥ deked F ) Yu ¥ IjL'Q .Iii. | D a a
B N
T2 Fza Yu ¥ - = ‘i.l? .Iig. D D a a
L i Ay ¥z h2. _hn i B Ar < _l
8 Z1 1 ¥z V22 Ay An Bu g1z a A A d d
FLS A; ¥ 1 hz, hy, a 1 B A; b
FA Zy ¥z ¥zz2 Ay Ap Bar Baz A A d d
A; Y1z 1 A h 1 13 d b
T I z ¥ B Ay Iy L2z A B a LA
a1 Iz ¥ ¥ hs, h;, En g A, A,
) Ay ¥ ha. A
1 I3 Sy _¥n by 1 Bn g C D o a
F e} F Y ¥u ¥ h:, ha, En g A, Ay
i Z33 A; _Yu | 1 h,, 3 A, _Exn D B a b
Z12 Z12 Yiz ¥i2 hy> h;- E12 g1z Ar T
1 Zn _ A, _ ¥z h,, Ap _EBn 1 c A . d
Zya2 Eya Y1z Yz h,, hy- 812 g1z Ay Ay
A; = ZEm — Z12a, Ay = hyjhaz — hyshy, Ar=AD - BC
A, = ¥Yu¥z — Yiz¥ar A, = B1iBx — BB A =ad — be

N
|

N
(]
|

N
(]
|

821 —

|
2 [\.}"_'
g -

I

N
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0.5

18.5 0.2S
Q —
> | [g] 0.1

:035.3 Q\.ﬁ\.@
—3.7
0.15Q
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A, TR

Determine [y] and [T] of a two-port network whose 7 parameters are

6 4
h]:{4 6}Q

0.3 —0.2 1.5 50
S, |T] = 5 |

Answer: =
Ly] {—02. 0.3 025S 1.
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Interconnection of networks &K il Loyl 45

sty Jelmtll G deeyd ols J) Budally dedendl SIS oeuds o Sas
Lady adualll aseadl JI Loy o3 cag ol gl ALS SISES pasal B yall cileadls
Aol it g ool oolu oS Bl ) aliall oiKeadl ) HLay el il

SIS OF oo piyIlig @Blad JSdn o gyadll e ol Juadadll e Lo| SISedd!) tasy oy
(o Boume Acgeme Ol ccwdl SlAgldl Glegema on b Ldioy oSy Aoyl AL
z &yl 0955 ddudud SIKCETN 095G Lantie Mied (Bu5ls AST (3955 o SCay il yias L
558 AST H9ST y ol e lyled Ae 1a3 (198G Loctis Lol (BusLE AST
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O)liall
I I, L, I,
- - e -
— + + jpa—
+ N +
Vi a V2,
Vl Il' I[b I’Jb YIZ V2
2 -
+ +
Vip Ny Vay,
-/ B - N

: dededl! i gl

bl Lo gl Bl JSA1 c
Lo agm ol oull B3l (Sl
USROS [ RO IR

ke gaanl glus G35,
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I 1 I la IZa 12
e e o ~— —-—
+ +
+ ) N -
Vl a a VZa
—F -‘—
+ +
Vib N Vo,
-/ B B \__~

:Na MZ Q‘JX.QJL)

7 lalla + Z12al2a

21011y + 220,15,

:Nb w v 4 Q‘JXA)L}
Zi1p1ip + Z10p1op
Z>1p1ip T Zooplsy
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o o §)liall sy JSCES e
+ +
_ — L L
Vi N Vau L =1, =1, L =1L,=1,
O O :JU’JL@
Vv, Ly I, L, YL, V, Vi=Viat Vip = (Z11a t 201p)li + (2124 + 2125) ]2
> - _ Vo = Vo, + Vo, = (2214 T 221p) 1) + (222, + 222p) 15
+ + . . .. .
Vlb Nb Vzb 14.1.&.‘“ ‘ HLQJLQ-L‘ 439-0-44-4 UQS-@
-/ B - NG
o o {211 312} B {Zlm T Zi1p Zi2qg + Z12p
Z>1 I Zo1a T Zo1p Zoog T Zoyp
S Zi ol iyl foema g JSS ASGi 7 il L) o ddlad! coladall o das .

2] = [z,] + [z,] | :9
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: £5a1| Juo gl

Sadll Jiosdl Ul ST cnw
S Aledl Geld usead
oS 08y Lol 90 > ol
soozme g ASY ASadl &l gl

Wbl gudd 85 il |l L)
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ASEL y oA,

L= Y11aVia T Y124Y24
I""a — V'j]ﬂvlﬂ Bl yEZQVZ»ﬂ

Lix = Y1usVie + Yi2sVop
L, = y¥215V1p + Y225 V2p
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A, LR

X |1 , |2 ‘é\.‘é\.ﬁ.ﬂ ‘3 |1a, |1b’ |2a, |2b P’sj u'a.:j.a.'i.s
I = Vite T Y1)V1 + (Vi2a T V126) V>
L, = (Y21 T Y210)V1 + (Y220 + ¥220) V>

B 201 2 Sl

Pn F12:| _ {Fna T Yie Yiza T Yiop
Y21 Y22 Y2ia T Y215 Y220 T Y22

S8all yi Sl eyl peze 9a JSS ASeall y il RelLdl o Aayladl lEdall ylas

’t)'é'ﬁ“.st"w}*a}‘ 4l gl @mnmg}&&:wu&; XYY [Y] — [y-:z] + [yb] :3‘
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:Cascade connection g3lail| Juo¢ll

J3 58 Jo¥l 735 0985 Cun Ayl gl Gl (wiSidd cBlall ool Wl JSASN cnn
I I, I, I Iy I,
e o | - f— —
o o o o o o
+ + + + + +
Vi Via N, Vo, Vip Ny Vi V;
o o 0 o o o
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I I, I, I Iy, I,
S Jie= =} = -} =i}
o o o o o o
+ + + + + +
Vi Vi Nq Vaq Vib Np Vi V;
o o 0 o o o
_V]a- o _Aa Ba— -VZG |
_I]a- _Ca Da- -_Iza-
V]b _ Ab Bb VZE}
1, 1C, Dy -1y
[VZH}[V]E:} lvzb}lvz] JSad| R
_I-:za I]b ! _I-:zz; _I-:z 8 I 21
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s :ujsij
HERRR
I] Ca Da Cb Db _IE
L L, L, Iy T Db
s s “* [A B]_[A, B][A, B,]dulls
A Vie Vi Ny Vo V2 c p] |[c, b,JlC, D,
— — o—

¢

[T] = [T][T,] 9

O iy Sldgiiall iy G ASI (o iy Wy iz Buisda Jlaodl Silalyly Jazes 2ol o.a

(Sldd) 4 Jo g gl sl OS5
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Find the transmission parameters for the circuit in Fig,

4 €) 8 €2 6 €2
O— VWY MWW MWW—O

1 €2 2 €2
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A, TR

92 LS T 38l gdlas Loy Als 8yluf Jied
G T aadl o o O oSy a JSAdl § o
;! Jad! olielyl L b S|

(a)
R, R, R R{(R, + R
A=+ —I’ B = R3 4 l( 2 3-')
2 R;

Ry 1 3

C=— D=1+—

O O R2 2

(b)
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O)tiall
EJ‘..\.U N, o N, ded ) lISCEd! u}g‘jﬁ é,g.u’a.'i.v

e Juamia ST 3
A,=1+4=5, B,=8+4X9=44(
C,=1S., D,=1+8=09

(a) -
T [ 5 44 Q] Laall 9!
" o “7lis 9 udgd all
L Ligud
R, 6
A, = 1, B, = 6 (), C, =058, Db:1+5:4
O O
1 60 5
[Ty] = [ ] 9/
(b) 05S 4
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(a)

(b)

deola
e a1 aSicad! Jal g
[T]—[T][T]—-5 44”1 6]
S 9 /los 4
C[5X1+44X05 5X6+44 X4
I X1T+9X05 1 X6+9X4
[ 27 2060]
' 55S 42
AT{:: AT{:: ATZI uibﬁ

Adalo aSad! of cn dag
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oLl
Evaluate V,/V, in the circuit in Fig.
so 1 <
AWVW—0 O
+ L1 = 12 Q
312=8Q i
121=8Q
322=ZOQ
+
1O [T
10 Q
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A, TR

Solution:
This may be regarded as two two-ports in series. For N,

Ziop, = Loy = 10 = 2y, = Zoyy,
Thus,

12 8 10 10 22 18
2=z + (2l = | ¢ ol |0 10l = |18 20

But
Vl — Z“Il + 21212 — 22I| + 18[2
V2 — ZZIII + 22212 — 181| + 30[2

manara.edu.sy



https://manara.edu.sy/

[

Also, at the input port
V, =V, =3I
and at the output port
V, = =201, = L, = Y
20

V,=z,1, +z,,I, = 221, + 181, AWV, Dalas 31, 5V, Ged (oga

18
Voo SL=22L -V, = Vi=27L - 09V,
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Vz — ZZ]II + 22212 — 1811 + 30[2 IM‘J—" V2 MJL’-A é |22Lc.5§u’a}al

30 2.5 .
Vz — ]811 - Vz = Il - —Vz :i—‘,zu
20 18

1V2 .‘UY.\.) VS VL X

2.5
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A, LR

Find the y parameters of the two-port in Fig.

74 S
|
I

MV
4S

%_jzs —j6s%
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A, LR

Solution:

Let us refer to the upper network as N, and the lower one as N,. The
two networks are connected in parallel. Comparing N, and N, with the

circuit in Fig. 19.13(a), we obtain

Yia = —J4 = Y214 Vie = 2 +j4. Yo, = 3 + j4

or
24+ 4 —j4
[yalz{ s }s
-4 3+ 4
and
Yizo = —4 = Ya1p Yie =4 — Jj2, Y220 = 4 — jO
or

[']_F_ﬁ —4 }s
Yo 4 4—j6

The overall y parameters are
6+j2 —4- j4]

Y] = [¥al + [ysl = l—4—j4 7-n
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