SWITCHING PROPERTIZS OF EPITAXTAL PLANAR TRANSISTORS

by

Ashok Srivastava

Thesis submitted to the Indian Institute of Technology,Delhi

for the award of the Degree of

DOCTOR OF PHILOSOPHY

Department of Physics
Indian Institute of Technology,Delhi
June, 1975



'"Dedicated to the loving memory of my
younger brother Late Narayan Srivastava —
who was “a brilliant science student"



ACKNOWLEDGEMENTS

I wish to express my deep sense of gratitude to
Prof,A,B.Bhattacharyya for his aple guidance, tireless
and continuous supervision and personsl interest througha
out the progress of this investigation without which the
present work would not have been possivle,

In addition, I wish to express my gratitude to
Prof, M,S.Sodha for his encouragement, who has always
been a soﬁrce of inspifation.

The author also wishes to express his appreciation
fdr the valueble assistance of IIT Delhi Computer Centre,

My special thanks also go to my colleagues
Dr, M,L,Gupta, Mr, T.N,Basavaraj presently at I,T,I,
Bangalore, Mr, R,K,Nehar, Mr, §,C,Saxena and Mr,P,Sudhakar
at IIT Delhi who have always been cooperative and provided
many useful suggestions, I also wish to thank Mr,T,N, Gupta
for typing the thesis with meticulous care.

Last but not the least I must not forget to
acknowledge grnaﬁ?ully with due regards the sacrifices
of my parents and their encouragements without which
it would have not been possible for me to carry out this
research programme,

This work was carried out under the financial
support of Council of Scientific & Industrial Research,

India, In the last phase of the work it was supported

A Shivostiart——

( Ashok Srivastava)

from the Ministry of Defence, India,

New Delhi
June, 1975



I

CONTENTS

Acknowledgements
List of Symbols
CHAPTER

Introduction, Review, Scope and
Summary of the Work

IT Physical Characterization of Epitaxial

Planar Transistore
III  Switching Behaviour of Epitaxial Planar
Transistors Operating in Saturation.

IV Effect of Inverse Recovery Through the
Emitter on Turn-off Response of Epitaxial
Planar Transistors

V  Extended Charge-Control Model for Bipolar
Transistors and their Small Signal
Performance

VI Conclusions

APPENDIX
A, Transient Response of Transistor -
Tunnel Diode Hybrid Circuits
B, Analytic Evaluation of the Stored Charge

in the Active Base Region in the Inverse

Mode (QpT)

Relevant Reprints

36

79

128

148

162

168

192



