Course Name Basic Electronics Engineering

Course Code EC(EE)201
Course Credit 3
Contact Hour 3L-1T

Prerequisite
Course Objective
The objectives of this course are

Course Outcome
On completion of the course students will be able to

1. Demonstrate the concept of Conductors, Insulators, and Semiconductors based on energy-
band theory and analyze relevant problems

2. Explain the working principles of P-N Junction Diode, zener diode and analyze their
applications in the rectifier, clipper, clamper, regulator etc.

3. Analyze characteristics of Bipolar junction transistor(BJT) under CE, CE, CC mode of
operation and its biasing therein

4. Distinguish the operations of JFET, MOSFET and demonstrate their operations under CG,
CS, CD configurations

5. Determine parameters in Operational Amplifier circuit design for various applications
CO Mapping with departmental POs
H: High, M: Medium, L: Low
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CO1 H H M L H M H
CO 2 H H M L M M H
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CO 4 H H H M L L H
CO 5 H H M M L H
Course Content
Module-1: Basics of semiconductor 6L

Conductors, Insulators, and Semiconductors- crystal structure, Fermi Dirac function, Fermi level,
E-k and Energy band diagrams, valence band, conduction band, and band gap; intrinsic, and
extrinsic ( p-type and n-type) semiconductors, position of Fermi level in intrinsic and extrinsic
semiconductor, drift and diffusion current — expression only ( no derivation) , mass action law ,
charge neutrality in semiconductor, Einstein relationship in semiconductor , Numerical
problems on- Fermi level, conductivity, mass action law, drift and diffusion current .

Module-11: P-N Junction Diode and its applications 8L

p-n junction formation and depletion region , energy band diagram of p-n junction at
equilibrium and barrier energy , built in potential at p-n junction , energy band diagram and
current through p-n junction at forward and reverse bias, V-l characteristics and current
expression of diode , temperature dependencies of V-l characteristics of diode , p-n junction
breakdown — conditions , avalanche and Zener breakdown , Concept of Junction capacitance,
Zener diode and characteristics.

Diode half wave and full wave rectifiers circuits and operation ( Ioc, Irms, Voc, Vims) , ripple factor
without filter, efficiency ,PIV,TUF; Reduction of ac ripples using filter circuit (Qualitative
analysis); Design of diode clipper and clamper circuit - explanation with example, application of
Zener diode in regulator circuit. Numerical problems.



Module-111 : Bipolar junction transistor(BJT) 6L

Formation of PNP/NPN Transistors ,energy band diagram, current conduction mechanism, CE,
CB, CC configurations , transistor static characteristics in CE, CB and CC mode, junction biasing
condition for active, saturation and cut-off modes ,current gain a,  and vy, early effect.

Biasing and bias stability; biasing circuits - fixed bias; voltage divider bias; collector to base bias ,
D.C. load line and Quiescent point, calculation of stability factors for different biasing circuits.

BJT as an amplifier and as a switch — Graphical analysis; Numerical Problems.
Module-1V: Field effect transistor (FET) 4L

Concept of field effect, channel width modulation Classification of FETs-JFET, MOSFET,
operating principle of JFET. drain and transfer characteristics of JFET (n-channel and p-
channel), CS,CG,CD configurations, Relation between JFET parameters. FET as an amplifier and
as a switch— graphical analysis. E-MOSFET (n-channel and p-channel), D-MOSFET (n-channel
and p-channel), Numerical Problems .

Module-V: Feedback and Operational Amplifier 10L

Concept of feedback with block diagram, positive and negative feedback, gain with feedback.
Feedback topologies, effect of feedback on input and output impedance, distortion, concept of
oscillation and Barkhausen criterion.

Operational amplifier — electrical equivalent circuit ,ideal characteristics , Non ideal
characteristics of op-amp — offset voltages ;bias current ;offset current; Slew rate ; CMRR and
bandwidth, Configuration of inverting and non-inverting amplifier using Op-amp, closed loop
voltage gain of inverting and non-inverting amplifier , Concept of virtual ground, Applications
op-amp — summing amplifier; differential amplifier; voltage follower ; basic differentiator and
integrator .

Problems on Characteristics of Op-amp, CMRR, slew rate, amplifier and application of Op-amp
to be discussed. Any other relevant problems related to topic may be discussed or assigned.

Module-VI: Cathode Ray Oscilloscope (CRO) 2L
Operating principle of CRO with block diagram, measurement of voltage, frequency and phase.
Module-VII: Digital Electronics 4L

Binary numbers and conversion, Basic Boolean algebra, Logic gates (AND, OR, NOR, NOT,
NAND, XOR) and realization of functions.

Text Books:

1. D. Chattopadhyay, P. C. Rakshit, Electronics Fundamentals and Applications, New Age
International

2. Millman & Halkias, Integrated Electronics, Tata McGraw Hill.

3. Boyelstad & Nashelsky: Electronic Devices & Circuit Theory, McGraw Hill, 1976.
4. Sedra & Smith, Microelectronics Engineering

Reference Books:

1. John D. Ryder, Electronic Fundamentals and Applications, PHI

2. J.B.Gupta, Basic Electronics, S.K. Kataria.

3. Malvino: Electronic Principle.
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Schilling & Belove: Electronics Circuits.
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