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PREFACE 

Devices in which a controlled flow of electrons can be 
obtained are the basic building blocks of all the electronic 
circuits. Before the discovery of transistor in 1948, such 
devices were mostly vacuum tubes like the vacuum diode, 
triode, tetrode and pentode. These vacuum tube devices 
are bulky, consume high power, operate generally at high 
voltages (~100 V) and have limited life and low 
reliability. The seed of the development of modern solid-
state semiconductor electronics in 1930’s when it was 
realized that some solid-state semiconductors and their 
junctions offer the possibility of controlling the number 
and the direction of flow of charge carriers through them. 
Simple excitations like light, heat or small applied 
voltage can change the number of mobile charges in a 
semiconductor. Note that the supply and flow of charge 
carriers in the semiconductor devices are within the solid 
itself, while in the earlier vacuum tubes/valves, the 
mobile electrons were obtained from a heated cathode 
and they were made to flow in an evacuated space or 
vacuum. No external heating or large evacuated space is 
required by semiconductor devices. They are small in 
size, consume low power, operate at low voltages and 
have long life and high reliability. Even the Cathode Ray 
Tubes (CRT) used in television and computer monitors 
which work on the principle of vacuum tubes are being 
replaced by Liquid Crystal Display (LCD/LED) monitors 
with supporting solid state electronics. In present book, I 
have introduced the basic concepts of semiconductor 
physics and discuss some semiconductor devices like 
junction diodes and bipolar junction transistor etc with 
experiments.  

Most of the currently available semiconductor devices are 
based on elemental semiconductors Si or Ge and 



compound inorganic semiconductors. However, after 
1990, a few semiconductor devices using organic 
semiconductors and semiconducting polymers have been 
developed signaling the birth of a futuristic technology of 
polymer electronics and molecular-electronics. This book 
restricts study of elemental semiconductors devices and 
inorganic semiconductor (CdS, GaAs, CdSe, InP, etc.) 
devices. 
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