

















































































































































































































































































































































































































































































































IK Gujral Punjab Technical University
Bachelor of Technaology (B. Tech. 1** Year)

BTAM206-18 Mathematics-T1 4L:1T:0P 5 Credits

Course Objective:

The objective of this course is to familiarize the prospective engineers with technigues in
integral transform and differential equations. It aims to equip the students with standard
concepts and tools at an intermediate to advanced level that will serve them well towards
tackling more advanced levei of mathematics and applications that they would find useful
in their disciplines.

Detailed Contents:
Section-A
Unit-l: Integral Transforms (10 hours)

Lapiace Transforms, inverse Lapiace transforms, Fourier Series, half range Sine and Cosine
series, Fourier transforms.

Unit-ll: First-Order and second order linear ODEs {15 hours)

Basic Concepts, Solutions of separable ODEs, Exact QDEs, Linear ODEs, Solving ODEs by
Laplace Transforms.

Homogeneous Linear ODEs of Second Order, Euler-Cauchy Equations, Wranskian,
Nonhomogeneous ODEs, Solution by method of variation of Parameters

Section-B
Unit-Il: Series Solutions of ODEs, Special Functions (15 hours)

Power Series Method, Legendre.'s Equation, Legendre Polynomials, Bessel's Equation,
Bessel Functions, Sturm-Liouville baundary Problems, Orthogonal Functions

Unlt-1V: Partial Differential Equations (10 hours)

Basic Concepts, Classification, Solution of PDEs: Separation of Variables, with the help of
Fourier Series and Laplace Transforms.
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Punjab Technical University, PITK ~ M.Tech. Electrical Engineering (Power Systern) Batch 2015

EEPS-204B ADVANCED POWER ELECTRONICS

Internal Marks: 40 LT@P
External Marks: 60 31
Total Marks: 160

REVIEW OF SEMICONDUCTOR DEVICES: Conduction Process in semiconductors, pn
Junction, Charge control description, Avalanche breakdown, Power diodes, Thyristors, Gate Turn

Off thyristor (GTO), VI characteristics, Dynamic characieristics, ratings, protection, heat transfer

by conduction, radiation and convection, heat sink design, driving circuits.

POWER MOSFET AND IGBT; Basic struchur e, [-V Characteristic, Physics of device eperation,
switching characteristics, operating limitation and safe operating area.

EMERGING DEVICES AND CIRCUITS: Power junction Field effect transistor {FET},

Integrated Gate-Commutated Thyristor (IGCT), Field Control Thyristor, Metal oxide
semiconductor (MOS) Control Thyristor etc. Power ICs, New semiconductor materials.

SNUBBER CIRCUITS: Types of Snubber circuits, needs of Snubber cireuit with diode, thyristor
and fransistors, Twm-off Snubber, over voltage soubber, tum on snubber, Snubber for bridge
circuit configurations, GTO Snubber circuit.

GATE AND BASIC DRIVE CIRCUITSDesign Consideration, De-coupled drive circuits,
Electrically isolated drive circuits, cascade connected drive circuits, Power device protection in
drive circuits, circuit layout considerations.

BOOKS RECOMMENDED:

1. Mohan, Undeland and Robbins, Power electronics: converters, Applications and Design , John Wiley
and Sons.

2. Rashid M.H., Power Electronics Handbook , Elsevier Press {Academic Press Series).
3. Finney D., The Power Thyristor and its Applications , McGraw Hill, New York.
4. Lander C. W. Power Electronics, McGraw Hill Book Co., UK .

5. "ﬁag_-hld MH., Wectmnics - Circuits, Devices and Applications, PHI, India.
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