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Two Port WNetworks

Going From Y to Z Parameters |

For the Y parameters we have:

rF=YV

For the Z parameters we have:

From above;

V —¥Y YFr —Z 1

Therefore

o V=Zr
_‘Fl:-:_ where
“y A = det]Y]
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I Two Port Parameter Conversions: I
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I Two Port Parammeter Conversioms: I

To go fromm one set of parameters to another, locate the set of parameters
vou are in, mvwove along the vertical until you are im the row that contains
the paramyeters you want to convert to — then compare elemnyent for elenyent
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Interconnection Of Two Port Networks

| Threewavsthat two ports are interconnected: |

* Parallel 4F ¥, Y parameters
—) 1= 1+ b, ]

- Z parameters
j\ =k, 1+ k&, |

ABCD parameters

=  Series

|
* Cascade :E Th: [T]ZI_’I;J I_Tﬁj
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CONDITION FOR SYMMETRY
AND RECIPROCITY OF Z. PARAMETERS

Symmetry For the nawork to be symmerical, the voltage-to-

aurrent ratio a one port should be the same as the voltage-to-current ratio at
the otheae port with one of the port short circuited.

Condition for symmetry V,
|

-

Znywh v Z, I
iy + 25 I

When the output port is open curcuited, ie. J, = 0 | When the input port is open circuited, ie.  J, =0

From the Z-parameter equation, From the Z-parameter equation,
V,.=2,1, V=2 1
Vv, V
- £
I, Z I, = Zy

Hence, for the network to be symmetrical,
Ve v,

— %
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A network issaid to bereciprocal if thetheratio of
excitation at one port to response a other port is same
if excitation and responses are interchanged

Condition for Redprocity
1| ,‘ l' '9

* v, Network Ilz' 1.'1 Network ( 2 W,
V,= V, A X Vo=V, O=-Z,1,’+ 2,1,
Vo=0 0=2Z,1,-2,1, V,=0 ) V=2 I;" + 25 I;

L = -I; ,82‘:‘: 1 S I-Zu‘l'
) z;. - : le !
V, = Z,, Zn BL s Zaa k2 V,= -2, I, +2Z,, %LL 1’
24 12
v. o 2 Zy 2437, v, - ZuZa — 2224y,
Iy Z 1y Zy2

Hence, for the network o be reciprocal, e v,
' 1y
z |

|
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Parameter Condition for Reciprocity Condition for Svemetn
4 Ly=2, Ly = Ly,
! Vyy= Ty = Iy
T AD-BC= | A=D
r AD -BC =] A=l
) B1:% -8 fuln=Buly=!

Notes:
(1) To find Z-parameters of a 2-port network, apply KVL 1o the network,
(2) To find Y-parameters, apply KCL (0 the network.
(3) To find h-parameters and ABCD parameters, apply KVL or KCL to the given network. Coavert the eguations
into the standard form of Z-parameters or Y-parameters respectively and then rearrange the equations 10 get the
standard form of h-parameters and ABCD-parameter equations.
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Z-Parameters in terms of H-Parameters

Y TR TLE

Iy=hy 1+ V3
Rewriting the second eguation,

#n I
et g
_ 2 by
Comparing with

Vamidnliyvipn

)
=
Zy: = —
’lu
[ h 3 k [ -hc 1 -
Also, ¥ =M1 +h;|- -2, 1. 4 %5 Iy | = by 1, 4 wk 75~ Mk I =| Fyihzz = Bakay |+ Az ,
L M Iz 2 hx b s
Comparmg with VimZuyh+Zdy 1,
7. = b ~ Kol Ak
" —
P b
/
% ...} 1
h)!

Name of the Faculty: Lokesh Garg

Program Name: B.Tech



