
Bibliographic Reference: Tombras, G. (2023). Physics and circuits of semiconductor devices [Undergraduate textbook]. Kallipos, 
Open Academic Editions. http://dx.doi.org/10.57713/kallipos-294

Abstract

...

METADATA

Title: Physics and circuits of semiconductor devices

Other Titles: Elements of semiconductor physics and basic 
circuits with diodes, Bipolar Junction Transistors (BJT), and 
Field Effects Transistors (FET)

Language: Greek

Authors: Tombras, G., Professor, UOA

ISBN: 978-618-228-061-4

Subject: NATURAL SCIENCES AND AGRICULTURAL SCIENCES

Keywords: Electronic Physics / Semiconductors / Diodes / 
Transistor BJT / JFET

The operation of every electrical and electronic circuit refers 
to the phenomena of transfer and distribution of electrical 
energy in terms of voltage (potential difference) or current 
intensity in its elements. This book presents basic 
semiconductor elements and devices and emphasizes the 
physics of their operation as elements used to control the 
flow and current intensity in them as well as their main 
applications. Thus, after an introductory reference to 
semiconductor physics, the main characteristics and 
conductivity properties of material contacts with different 
conductivity characteristics are described, and

an analytical presentation of the electrical behavior of contact 
diodes of different types of semiconductors (pn junction) as 
simple control elements of current flow in electrical circuits is 
made, together with their basic applications. Then, the 
physics of the bipolar junction transistor (BJT) operation and 
its basic connections are presented, and the operation of 
corresponding simple linear and non-linear circuits is 
analyzed. Finally, the physics of the operation of the various 
types of field effect transistors (JFETs and MOSFETs) are 
presented with their respective applications in simple 
electronic circuits.
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