


LECTURE 1

"TOPIC CO ORT VARIABLES, SHORT-
CIRCUIT ADMITTANCE PARAMETERS, OPEN CIRCUIT
IMPEDANCE,PARAMETERS




RELATIONSHIP OF TWO-PORT VARIABLES

Two port parameters function

Open circuit Impedance [£] (Vi. VL) =1,;. L)

Short circuit admittance [1] . L) =f(V,, V)

Transmission or chain [T] (Vi L) =F(V5, =L)

Inverse Transmission [T '] Vs, I) =V}, =1,)

Hybrid parameter [A] (V. L) =, V)

Inverse hybrid [2] (L. Vo) =F(Vy. 1)




OPEN CIRCUIT IMPEDANCE [Z] PARAMETER

The terminal characteristics of a two-port network, having linear element= and dependent sources
may be written in the s-domain as

Wi =250y + Z315 M _|2u Zi2 |4 5.1
Vo = Zorhy + Zoolo | O | Va| (Zo1 Zoo || 1o e

The coefficients Z;; have the dimension of impedance and are called the Z-parameters of the
network. The egquivalent circuit of a two port network in terms of Z-parameters is shown in
Fig 5.2,

Fig. 5.2 Equivalent circuit of a two port networks in
terms of Z-parameters




Calculation of Z-parameters: The Z-parameters are also called open-circuit impedance
parameters since they may be measured at one terminal while the other terminal 1s open. They
are




SHORT CIRCUIT ADMITTANCE [V]

The terminal characteristics may also be written as in eq. 5.2, where I, and I, are expressed in

terms of Vl and ‘ir"ﬂ.

- - I ¥, Y. V.
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The coefficients ¥; have the dimension of admittance which are called the Y-parameters. The ¥-
parameters or short-circuit admittance parameters because they may be measured at one port
while the other port is short circuited. The equivalent circuit of a two port network in terms of ¥-
parameters iz shown in Fig. 5.16.
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Fig. 5.16 Equivalent circuit of a two-port network in terms
of ¥ parameters.




Calculation of Y parameters. The Y parameters are




HYBRID PARAMETERS

Hybrid parameters are defined by voltage of input port (V,) and currrent of output port (I,) in
terms of input port (I,) and voltage of cutput port (V,) ie_,

"'1=h1111+h121"2} m_[ﬁ}_[hu hu][fl] (5.3)
Is = hoyly + hoo Vo I | |hay Ma || Vo -

The equivalent circuit of a two port network in terms of h-parameters is shown in Fig. 5.26.




