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NETWORK FUNCTION

The network function H(s) is defined as the ratio of Laplace transform of the response 
(output) to
the Laplace transform of the excitation (Input), provided that all initial conditions of the 
network
are set to zero.

We define two different sets of network functions
(i) Driving point junction
(ii) Transfer function

) is defined as the ratio of Laplace transform of the response 

the Laplace transform of the excitation (Input), provided that all initial conditions of the 

We define two different sets of network functions
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RESTRICTIONS ON POLE AND ZERO LOCATIONS 
FOR
TRANSFER FUNCTIONS

RESTRICTIONS ON POLE AND ZERO LOCATIONS 



RESTRICTIONS ON POLE AND ZERO LOCATIONS 
FOR
DRIVING POINT IMMITTANCE FUNCTION

RESTRICTIONS ON POLE AND ZERO LOCATIONS 

DRIVING POINT IMMITTANCE FUNCTION
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Consider a general 2-port linear 
network:

In terms of Z-parameters, we have (from 
superposition)
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parameters, we have (from 

Impedance  (Z) matrix

Port NetworksPort Networks
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Elements of ZElements of Z--Matrix: ZMatrix: Z
(open-circuit parameters 
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Port 2 open circuited
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Matrix: ZMatrix: Z--ParametersParameters
circuit parameters 
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Port 1 open circuited
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ZZ--Parameters (cont.)Parameters (cont.)
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iV

We inject a current into port j and measure the voltage  (with an ideal 
voltmeter) at port i. All ports are open

Parameters (cont.)Parameters (cont.)

jI

and measure the voltage  (with an ideal 
. All ports are open-circuited except j. 

N-port network



Z-parameters are convenient for series
networks.

ZZ--Parameters (cont.)Parameters (cont.)
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series connected 
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Series

Parameters (cont.)Parameters (cont.)
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Admittance (Admittance (YY
Consider a 2-port 
network:
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YY) Parameters) Parameters

Admittance
matrix

Short-circuit parameters
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YY--Parameters (cont.)Parameters (cont.)
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iI

We apply a voltage across port j and measure the current (with an 
ideal current meter) at port i. All ports are short

Parameters (cont.)Parameters (cont.)

jV

+-

and measure the current (with an 
. All ports are short-circuited except j.  

N-port network
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Admittance (Admittance (YY

Y-parameters are 
convenient for 
parallel connected 
networks.
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Parallel
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Admittance (Admittance (YY

Relation between [Z] and [Y] matrices:
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    Z Y U  Identity Matrix

Hence

Therefore  1Y Z 
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