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BBSTRACT

This thesis describes the development of a prototype micfocom—
puter program for computlng the tran51ent response of arbltrary piece-
wise llnear electfonié circuits. Such a c1rcu1t may consmsts of the

following dewvices ¢ resistors, capacitors, lnductors, voltage sources,

current sources, diodes, transistors, operational ampllflers, and"
SWltCheS. This program is wrltten by using Applesoft Basic. The user o
‘can eas1ly enter the descrlptlon of a circuit by using an 1nput language
provided by the pxogram. This program has been satlsfactorlly tested
with many types of circuits, such as : Ampllfler, Schmltt trigger,

Oscillator, and Power electronic circuits.

The numerical methods which constitute the main boay of this

thesis are : Modified Nodal Approach for systematically formulating the. .

. circuit equations, LU factorization for solving matrix equations,’
approximatichi-of-time-derivative of state variableof a circuit and

technique for adjusting the size of timestep automatically,

Diode, transistor and cperational amplifier are nonlinear
devices that are approximated by piecewise linear equivalent circuits.
Each jof these devices hes many /modes ©of operation° Each mode of opera-
tion lcorresponds te each linear equivalent circuit that is different
from one another. All techniques, to cope with them, have been origi~
nally developed and can be extended to other piecewise linear devxces

such as thyristor, unijunction transistor, Zener dlode.

.

The results of this research have indicated a good possibility

of developing a software package that can be used by general users to- - - -

analyse and to design both linear and piecewise linear electronic SO

circuits.
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