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Course Overview: 
The course is designed to teach the physics behind electronic device operations and also prepare students for advanced courses in solid state and quantum electronics. The course is intended to increase knowledge gained in undergraduate level courses in electronic devices. The main emphasis is on the fundamental physics behind device operation. Topics include the background physics and the basic principles of electronic device operation with emphasis on bipolar transistors. 
 
Course Outcomes: 
CO.NO. Cognitive Level Course Outcome  

1 Knowledge Understanding the semiconductor physics of the intrinsic, P and N materials. 
2 Knowledge Understanding the characteristics of current flow in a bipolar junction transistor and MOSFET. 
3 Application Understand and Apply the mathematical models of semiconductor junctions and MOS transistors for circuits and systems. 
4 Analysis Analyze the characteristics of different electronic devices such as Amplifiers, LEDs, Solar cells, etc. 
5 Knowledge Theoretical as well as experimental understanding of Integrated circuit fabrication. 

 
Prerequisites: 

1. Knowledge of semiconductor Physics  
Course Outcome Mapping with Program Outcome: 
Course 
Outcome  Program Outcomes (PO’s) 

CO. NO. Domain Specific  Domain Independent  
 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 1 0 2 1 1 0 0 0 0 0 0 
CO2 3 2 1 0 0 2 0 0 0 0 0 0 
CO3 2 1 0 2 0 1 2 0 0 0 0 0 
CO4 3 1 1 0 0 0 2 0 0 0 0 0 
CO5 3 1 1 1 1 0 0 0 0 0 0 2 

1: Slight (Low) , 2: Moderate (Medium), 3: Substantial (High)  
 
 
 



 

Course Coverage Module Wise: 
Lecture 

No. 
Unit Topic 

1 1 INTRODUCTION TO SEMICONDUCTOR PHYSICS:INTRODUCTION 
2 1 Energy band gap structures of semiconductors 
3 1 Classifications of semiconductors 
4 1 Degenerate and non-degenerate semiconductors 
5 1 Direct and indirect band gap semiconductors 
6 1 Electronic properties of Silicon 
7 1 Electronic properties of Germanium 
8 1 Compound SemiconductorGallium Arsenide, Gallium phosphide & Silicon carbide 
9 1 Variation of semiconductor conductivity, 

10 1 Resistance and bandgap with temperature and doping 
11 1 Thermistors,Sensitors, Numerical 
12 2 REVIEW OF QUANTUM MECHANICS: 
13 2 Electrons in periodic Lattices 
14 2 E-k diagrams 
15 2 Energy bands in intrinsic and extrinsic silicon 
16 2 Carrier transport: diffusion current, drift current 
17 2 Mobility and resistivity, sheet resistance 
18 2 Design of resistors, Numerical 
19 3 GENERATION AND RECOMBINATION OF CARRIERS: 
20 3 Poisson and continuity equation 
21 3 P-N junction characteristicsI-V characteristics, 
22 3 Small signal switching models 
23 3 Avalanche breakdown, Zener diode 
24 3 Schottky diode, Numerical 
25 4 BIPOLAR JUNCTION TRANSISTOR: 
26 4 (Contd.) Bipolar Junction Transistor, BJT I-V characteristics 
27 4 Ebers-Moll Model, MOS capacitor 
28 4 C-V characteristics 
29 4 MOSFET, MOSFET I-V characteristics 
31 4 Small signal models of MOS transistor 
34 4 LED, photodiode, solar cell, Numerical 
35 5 INTEGRATED CIRCUIT FABRICATION PROCESS: 
36 5 Oxidation, diffusion 
37 5 Ion implantation, Photolithography 
38 5 Etching, chemical vapor deposition 
39 5 Sputtering 
40 5 Twin-tub CMOS process, Numerical 

 
 
 
 



 

 
 TEXT/REFERENCE BOOKS  
 

1. Microelectronic Circuits – Theory and Applications, Adel S Sedra, Kenneth C Smith and 
Arun N Chandorkar, Oxford University Press 

2. Electronic Devices and Circuit Theory, Robert L Boylestad and Louis Nashelsky, 
Pearson India Education Services Pv Ltd. 

3. Electronic Devices and Circuits, J.B. Gupta, S.K. Kataria& Sons. 
 
Teaching and Learning resources: 

MOOC (NPTEL): -  
 
Assessment Methodology: 

1. Viva and circuit design in practical lab.  
2. Numerical Assignment 
3. Two Midterm exams where student have to showcase subjective learning. 
4. Final Exam (subjective paper) at the end of the semester.  

 
 
 
  



 

 



 

 
 
 



 

 
 
 



 

 
 
 


