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Electrical 
Network-I  

ELE 301 
EC 

3 1 0 3 100 - - 25 - - 

Electrical Machine 

ELE 302 
EC/CO 

3 1 2 3 100 3 30 25 20 50 

Eng. Mathematics 
III 

ASH 303 
EC 

3 2 2 3 100 - - 50 - 75 

Strength of 
Materials  

AM 304 
EC/CO 

2 0 2 3 75 3 30 - 20 75 

Computational 
Methods Using C 

EC 305 
EC 

3 0 2 3 100 3 30 - 20 50 

Electronics 
Devices & Circuits 

EC 306 
EC 

3 1 0 3 100 3 30 25 20 75 

TOTAL : 17 5 8 - 575 - 120 125 80 325 

Total Contact Hours : 30 Total Marks : 900 

 



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
B.E.-II (Electronics Engg. )  

Semester - III 

ELECTRICAL NETWORK-I : ELE 301 EC/CO 

B.E.II (EC/CO) 

1 Network Concepts:Network element symbols andconventions,active element conventions,current 
and voltage conventions,loops and meshes,nodes,coupled circuits and dot conventions. 

 2 Mesh Current Network Analysis:Mesh currents, choice of mesh currents, number of mesh 
current required in setting up mesh equations, setting up of mesh equations by inspection, self 
and mutual inductances, setting up mesh equations in the impedence matrix form by inspection, 
use of cramer’s rule, solution of linear mesh equations & circuit analysis materials 

 3 Node Voltage Network Analysis:Node voltages, number of nodal voltages required in setting up 
modal equations, self and mutual admittances, setting up nodal equations in the form of 
admittance materials by inspection, use of Cramer’s rule, solutions of linear nodal equations and 
circuit analysis using materials. 

 4 Network Theorems: Linearity and superposition, independent & dependent sources and their 
transformations, Thevenin’s, Norton’s, Millman’s, Tellengen’s, Reciprocity, Substitution and 
Maximum power transfer theorems. Use of these theorems in circuit analysis, duality and dual of 
a planner network. 

 5 Polyphase Unbalanced Network: Analysis of polyphase circuits using Kirchoff’s laws, analysis 
of unbalanced delta connected circuit’s, analysis of unbalanced three phase three wire and four 
wire star connected circuit’s , determination of neutral point potential and phase voltages for 
unbalanced star connected circuits.  

 6 DC Circuit Transients: Laplace Transform, R-L, R-C and R-L-C dc transients, two mesh 
transients, applications to circuit analysis using Laplace Transform method. Intial and final value 
theorems. 

 7 Topics in Time Domain and Frequency Domain: Unit step function, other unit functions, the 
impulse, ramp and doublet. Laplace transforms for shifted and singular functions, convolution 
intergral.  

 8 Wave form analysis by Fourier series: Trigonometrical and complex exponential forms, the 
frequency spectra of periodic wave forms, the Fourier integral and continues frequency spectra, 
Fourier transforms and their relations to Laplace transforms. 

 9 Network Functions and Two port parameters: Two port network concepts, driving point and 
transfer impedance and admittance, series and parallel combinations of transform impedance. 
Definitions, calculations and interrelationship and admittance parameters for four terminal 
networks. 

 



Text/References : 

1. Iyer TSKV: Circuit Analysis , THM 
2. Van Valkenberg :Network Analysis , Asia Publishing House. 
3. Edminister : Electrical Circuits, Asia publishing House. 
4. Hayt and Kimmerly: Engineering Circuit Analysis , Mc Graw Hills 



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
B.E.-II (Electronics Engg. )  

Semester - III 

ELECTRICAL MACHINE : ELE 302 EC/CO 

B.E.II (EC/CO)  

 1 Direct Current Machines: Construction,magnetic circuit, flux density distribution, e.m.f equation, 
power and torque equation.Armature windings. Single layer and double layer windings, simple 
lap and wave windings.Armature reaction, demagnetizing and cross magnetizing ampere-turns, 
compensating winding.Commutation : commutation time and type, reactance voltage, inter-
poles, ampere-turns for inter-poles.Self and separate excitations, shunt, series and compound 
wound motors and generators, magnetization characteristics, failure to self excite.Performance 
characteristics of DC generators and motors.Losses and efficiency. Testing and separation of 
losses, no load (swinburn)test, Hopkinson Test, Field’s Test, Retardation Test.DC motor speed 
control (armature and field)Ward Leonard control.DC Motor starting and starters. Starting 
resistance step calculations. 

 2 Transformers :Single and three phase transformers, core and shell type, construction, transformer 
ratio, no load current, ideal transformer,real transformer: equivalent circuits and vector diagram, 
per unit impedance,regulation,losses,efficiency,open and short circuit tests,back to back test. 
Excitation phenomena,Polyphase transformers : standard connections,phase angle difference. V 
connection,Scott connections three phase to six phase conversion. Auto transformers Voltage 
and current ratios,advantages and limitations. Parallel operation. 

References/Text 

1.Clayton A.E.:Performance and design of DC Machines,Pitman. 

2.Say MG:Performance and design of AC machines.Pitman. 

3.Nagrath I.J. & Kothari D.P.Electric Machines,. TMH. 

4.Mukherjee and Chakravorti:Electrical Machines,Dhanpat Rai. 



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
B.E.-II (Electronics Engg. )  

Semester - III  / IV 

MATHEMATICS III : ASH 303 EC / ASH 402 CO 

B.E.II (EC/CO)  

 1 Multiple Integrals : Reorientation of concept of integrals, double and triple integrals, evaluation 
techniques, change of order of integration, integrals in polar and cylindrical coordinates, change 
of variables of multiple integrals, Application of double and triple integrals for evaluation of 
area, volume and mass. 

 2 Vector Calculus : Basic concepts of Vector calculus, line integrals, scalar and vector point 
functions, differential operator, gradient, directional derivative, divergence, curl and Laplacian 
with their properties and physical interpretation. 

 3 Surface integrals, Green's, Gauss and Stokes theorem (without proof), Applications. 

 4 Gamma, Beta and Error functions : Improper integrals and their convergence, Gamma and Beta 
functions and their properties, Error functions, Evaluation and application. 

 5 Fourier Series : Fourier expansion of functions with arbitrary period, in particular periodic 
functions with period 2p, conditions of convergence, Fourier series of even and odd functions, 
Half range Fourier series. 

 6 Partial Differential Equations (PDE) : Basic mathematical concepts, First order PDE of 
Lagrange's form, Pp + Qq = R, Second order pde of mathematical Physics (Heat, Wave and 
Laplace equation) with standard boundary conditions, Solution by separation of variable method 
using Fourier Series. Partial differential equation Modelling. 

 7 Complex Variables : Basic mathematical concepts, Analytic functions, C-R equations, Harmonic 
functions, Related problems; Linear transformations of complex domains, Some special 
transformations, bilinear transformation, Conformal Mapping and applications; complex 
integration including contour Integration (Simple cases). 

  

REFERENCES : 

1. E. Kreyszig : Advanced Engineering Mathematics, John Wiley, International 
Student Ed. (1995). 

2. C. R. Wylle : Advanced Engineering Mathematics, Mc-Graw Hill, 
International Student Ed. (1993). 

  



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
B.E.-II (Electronics Engg. )  

Semester - III  

STRENGTH OF MATERIALS : AM 304 EC/CO 

B.E.II (EC/CO) 

1 Simple stress/strain in Tension, Shear B. Young's shear & Bulk Modulii, Strength & Elasticity of 
material., Temp. Stresses 

 2 Shear force & Bending moment diagrams & their relationship Theory of Simple lending, 
Bending & shear stresses. 

 3 Torsion of circular bars, solid & hollow, Shear stresses & strains. 

 4 Introduction to compressive stresses, Principal stresses and strains Deformation, vibration & 
strain energy concept. 

 5 Mechanical properties of engineering materials including latest advancements as applicable to 
electrical/electronics/ computer engg. 

REFERENCES : 

1. Junnarkar & Shah : Mechanics of Structure Vol.I, Charotar Publications, 
Anand.  

2. Timoshenke & Young : Elements of Strength of Materials, TMH. 

3. Popov, Kapila & Agnihotri : Introductions of Mechanics of Solids, Prentice 
Halls. 



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
B.E.-II (Electronics Engg. )  

Semester - III  

COMPUTATIONAL METHODS USING C : EC 305 EC  

 1 ERROR ANALYSIS AND SOLUTION OF NON LINEAR EQUATIONS : Error, accuracy and 
stability; Bisection method; Method of false position; Newton-Raphon method; Secant method; 
Roots of polynomials. 

 2 INTERPOLATION AND EXTRAPOLATION : Newton-Gregory formula; Lagrange 
interpolation formula; Interpolation through central differences; Formulation of polynomials; 
Cubic spline interpolation; Interpolation in two or more dimensions 

 3 NUMERICAL INTEGRATION AND DIFFERENTIATION : Classical integration formula for 
equally spaced abscissa; Trapezoidal formula for a single interval; Solution of linear systems; 
Numerical derivatives. 

 4 MATRICES : Gauss jordan elimination; Row vs column elimination strategies; LU 
decomposition; Matrix inversion; Determinant of a matrix; Complex system of equations; 
Singular value decomposition; Vander monde matrices and toeplitz matrices; Eigenvalue and 
eigenvectors; Applications in problem of Electrical Network Theory. 

 5 NUMERICAL SOLUTION OF ORDINARY AND PARTIAL DIFFERENTIAL EQUATION : 
Taylor's series; Picards method, Range-Kutta method for ordinary differential equations; Initial 
value and boundary value problems; Gauss-Seidel and Jacobi's method for partial differential 
equations. 

 6 RANDOM NUMBERS : Uniform deviates; Transformation method; Exponential and normal 
deviates; Rejection method; Gamma, Poisson and Binomial derivatives; Generation of random 
bits; Quasi random sequences. 

REFERENCE :  

1. SASTRY S.S. : Introductory Methods of Numerical Analysis, Prentice-HalI 
India, Edition 1994. 

2. GOTTFRIED : Programming with C, Tata McGraw-Hill, Edition 1991, 
Reprint 1996.  

3. PRESS, TEUKOLSKY, VELLERLING AND FLANNERY : Numerical 
Recipes in C, The Art of Scientific Computing Cambridge University Press 
fisrt Indian Edition 1993. 

  

  



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
B.E.-II (Electronics Engg. )  

Semester - III  

ELECTRONIC DEVICES & CIRCUITS : EC 306 EC 
 1 Diode Circuit Analysis : Introduction to Semiconductor junction diode; Non-linear properties; 

Ideal diode; Basic theory and analysis of simple diode circuit; DC load line; Small signal 
analysis and concept of dynamic resistance; AC load line; Diode capacitance; Temperature 
effects of diode; Different types of diode (Zener, schottckey) Manufacturer's specifications. 

 2 RECTIFIERS : Circuit analysis of halfwave and full wave rectifier using semiconductor devices; 
Bridge rectifier; Ripple and form factor calculation for above circuits; Efficiency and IV for 
above circuits; Types of filters; C filter, L filter, L.C. filter, PIE filter; Analysis of filter and 
calculation of ripple and regulation. 

 3 INTRODUCTION TO TRANSISTOR CIRCUITS : Transistor characteristic; Plots for NPN and 
PNP configurations; Current flow mechanism in the junction transistor and calculation of Alpha 
and Beta; Analysis of CE configuration; Current amplification in the transistor; Graphical 
analysis of transistor circuits; Power calculations; Infinite bypass capacitor; Infinite coupling 
capacitors; Different dc biasing methods; Fixed bias, emitter stabilised bias, potential divider 
bias, dc bias with voltage feedback; Common base configuration analysis; Emitter follower. 

 4 BIAS STABILITY : Quiescent point variation due to uncertainty in Beta; Effect of temperature 
on the Q point; Stability factor analysis; Temperature compensation using diode biasing. 

 5 AUDIO FREQUENCY LINEAR POWER AMPLIFIERS : Introduction to Class A, B, AB and 
C operation; Class A common-emitter power amplifier; Transformer coupled amplifier; Class B 
push-pull power amplifier; Amplifiers using complementary symmetry; Class C amplifier. 

 6 SMALL SIGNAL LOW FREQUENCY ANALYSIS AND DESIGN : Hybrid parameters; CE 
configuration; CB configuration; CC configuration; Impedance reflection; Bootstrapping circuit; 
Phase splitter; Interpretation of manufacturers specification 

 7 MULTIPLE TRANSISTOR CIRCUITS : Cascading of amplifier stages; Difference amplifier; 
Common mode rejection ratio; Difference amplifier with constant current source; Different 
amplifier with emitter resistor for balance; Darlington amplifier; Cascode amplifier 

REFERENCE : 

1. SCHILLING & BELOVE : Electronic Circuits-Discrete and Integrated 
McGraw-Hill Pub., 3rd edition 1989, Reprint 1994.  

2. BOYLESTAD & NASHLESKY : Electronic Devices & Circuit Theory, 
Prentice-Hall India, 5th edition 1992, Ninth reprint 1995. 

3. SEDRA & SMITH : Microelectronic Circuits, 3rd Edition, 1990. 

4. HORENSTEIN : Microlectronic Circuits & Devices, Prentice-Hall of India, 
1996. 



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
B.E.-II (Electronics Engg. )  

B.E.III (Electronics) 4th 
Semester 

Teaching 
Scheme 

Examination Scheme 

    Theory Exam 

University 
Exam. 

Practical/Quiz/Viva/T.W. etc. 

      University 
Exam. 

Tutorial Cont. 
Evaluation

Total 
Marks 

Course Course 
No. 

L 

Hrs. 

T 

Hrs.

P 

Hrs.

Duration 

Hrs. 

Marks Duration 

Hrs. 

Marks       

Electrical 
Network-II 

ELE 401 
EC 

3 1 0 3 100 - - 25 - 25 

Electrical Measuring 
Instruments 

ELE 402 
EC 

3 0 2 3 100 3 30 - 20 50 

Solid State 
Devices 

EC 403 
EC 

3 0 2 3 100 3 30 - 20 50 

Electronic 
Circuits 

EC 404 
EC 

2 1 2 3 100 3 30 25 20 75 

Digital Circuits 

EC 405 
EC 

3 1 2 3 100 3 30 25 20 75 

Electromagnetic 

EC 406 
EC 

3 1 0 3 100 - - 25 - 25 

TOTAL : 18 4 8 - 600 - 120 100 80 300 

Total Contact Hours : 30 Total Marks : 900 

  

 



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
B.E.-II (Electronics Engg. )  

Semester - IV 
 

ELE 401 EC Electrical Networks II 
1.   Graph Theory and its Applications : Fundamental concepts,definitions of a graph and various 

related terms,paths and circuit connections,tree of a graph,cut sets and tie sets,non separable 
planner and dual graphs,matrices of oriented graphs,properties and inter relationships of 
incidence,tie set and cut set matrices,complete circuit analysis using tie set and cut set 
matrices 

  Circuit Transients : review of d.c. transients;R-L,R-C and R-L-C sinusoidal transient analysis 
using Laplace transform methods,two mesh a.c.transients,initial and final value theorems and 
S-domain circuits. 

  Symmetrical Components : review of analysis of polyphase unbalanced networks,theory of 
symmetrical components,its applications to the analysis of various polyphase unbalanced 
circuits. 

  Network Functions and Two port parameters: Poles and zeros of a function.,physical and 
analytical concepts,terminals and terminal pairs,driving point immittances,transfer 
functions,restrictions on locations of poles and zeros in S-plane. Time domain behaviour from 
pole zero locations in the S plane. Procedure for finding network functions for general two 
terminal pair network,tranfer immitances,two port and N-port networks, Ladder, Lattice, 
Pie,and Tee networks, Image parameters,definitions,calculations and interrelationships of 
impedance, admittance, hybrid, and transmission line parameters for two port networks. 

  Sinusoidal Steady State Analysis: Radian Frequency and sinusoid,magnitude and phase of 
network functions,sinusoidal network functions in terms of poles and zeros,resonant 
circuits,bandwidth and circuit Q,asymptotic change of magnitude and phase of network 
functions in light of poles and zeros,polar plots of network functions,analysis and applications 
of symmetrical lattice network. 

  One terminal Pair Reactive Networks: Reactive networks and their properties,(only 
conceptual)external and internal critical frequencies,four reactive function forms on the basis 
of external critical frequencies,specifications for reactive functions,Foster and Cauer forms of 
reactive functions,use of normalized frequency,choice of network realization,separation 
property for reactive functions and its proof, 

  Two Terminal Pair Reactive Networks(Filters): Ladder network and its decomposition into 
tee,pie,and L sections,image impedance,image transfer function and applications to L-C 
networks,attenuation and phase shift in symmetrical Tee and Pie networks,constant K-
filters,m-derived filters,composite filters,problem of termination,lattice filters,Bartlett’s 
bisection theorem,(without proof). 

 
REFERENCE: 
•  Balabanian & others:Electrical network theory,John Wiley.  
•  Van Valkenberg:Network Synthesis,Asia Publishing.  
•  Soni & Gupta:Course in Circuit analysis,Dhanpat Rai. 



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
B.E.-II (Electronics Engg. )  

Semester – IV 
 

SOLID STATE DEVICES : EC 403 EC 
 

ENERGY BANDS IN SOLIDS : Charged particles - Field effect intensity, Potential energy - 
The eve units of energy – Nature of atom. Electronic structure of elements - Energy band theory 
of crystals. Lattice structure of crystals.  

TRANSPORT PHENOMENA IN SEMICONDUCTOR : Mobility and conductivity; Properties 
of intrinsic P and N type semiconductors; Mass action law-conductivity modulation; 
Thermistors; Generatio and recombination of charges; Diffusion current; continuity equation; 
Injection minority carrier charges; Potential variation within a graded semiconductor. 

JUNCTION DIODE CHARACTERISTICS : PN junction as rectifier; Current component in a 
pn diode; Volt ampere characteristics; Temperature dependence; Transition capacitance; 
Varactor diodes; diffusion capacitance; Junction diode switching times; Characteristics of 
breakdown diodes; Tunnel diode and negative resistance region. 

BIPOLAR JUNCTION TRANSISTOR CHARACTERISTICS : Transistor current components; 
Static characteristic and parameters; Transistor configuration; Early effect; Ebers moll model; 
Maximum voltage rating. 

JFET, MOSFET, MOS INTEGRATED DEVICES & TECH. : Construction; Pinch off Voltage 
Derivation; MOSFET characteristics Ion Implantation Tech., MOSFET as an Inverter; CMOS as 
an Inverter; CMOS as an Inverter; CCD (Charge Coupled Device); Input protection in MOSFET.

POWER ELECTRONIC DEVICES : Construction and characteristics of SCR; Applications as 
HWR and FWR; Principle of operation and characteristics of DIAC and TRIAC; UJT and 
Applications; Use of UJT as a relaxation Oscillator. 

OPTOELECTRONIC DEVICES : Principle of operation and characteristics of Photoconductive; 
Photovoltaic and Photoemissive sensors and light emitters; Photodiode; Photodetectors; 
Phototransistors; Solarcell construction and characteristics; And Applications; LED 
characteristics; LED Eye Response Curve and Geometries and applications; Optoisolators. 

INTEGRATED CIRCUITS AND DEVICES : Introduction of IC families; Fabrication Steps and 
evolving transistor; Diode and Resistor; capacitor families. 

 

REFERENCES : 
1. MILLMAN & HALKIES : INTEGRATED ELECTRONICS, McGRAW 

HILL, 9TH REPRINT, 1995. 
2. MOTTERSHED : ELECTRONICS DEVICES AND COMPONENTS, 

PITMAN, 1993. 
3. STREETMAN : SOLID STATE DEVICES, PHI, 4TH EDITION, 1995. 
4. M. S. TYAGI : SEMICONDUCTOR DEVICES & CIRCUITS, JOHN 

WILEY & SONS, 1992. 
5. BOYLSTED & NASHELSKY : ELECTRONIC DEVICES & CIRCUITS 

THEORY, PHI, 1993. 



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
B.E.-II (Electronics Engg. )  

Semester – IV 

ELECTRONIC CIRCUITS : EC 404 EC 

FET : Introduction to theory and operations of n-channel JFFT & MOSFET; Reversibility of 
drain & source; P-channel FET; FET switch; MOSFET inverter; Bias stability in FET; Different 
FET configuration; Small signal analysis of FET. 

FREQUENCY RESPONSE : R-C, Coupled amplifier with BJTs; Effect of emitter bypass 
capacitor; Coupling capacitor of base and collector; Low frequency analysis of FET amplifier; 
Source bypass capacitor; Drain coupling capacitor and gate coupling capacitor. 

HIGH FREQUENCY ANALYSIS OF TRANSISTOR AMPLIFIER : Transistor amplifier at 
high frequencies; Hybrid PIE equivalent circuit at high frequency; High frequency behaviour of 
CE & CC amplifier; FET at high frequencies; CD and CS amplifier at high frequency; GBW 
products of above circuits. 

NEGATIVE FEEDBACK IN AMPLIFIERS : Basic concept of feedback amplifier; Effect on 
gain due to feedback; Input and output impedances; Feedback amplifiers and sensitivity 
function; Voltage series, voltage shunt, current series and current shunt configuration circuits; 
Details analysis and introduction to its design; Frequency response of a feedback amplifier. 

OSCILLATORS : Barkhausen's criteria for oscillators; Stability concept; Three pole amplifier; 
Nyquist criteria; Stabilizing networks; Frequency compensation and sinusoidal oscillator; Phase 
shift, Wien bridge, Colpitts, Hartley, Crystal and Tune circuit type oscillators (AF & RF Range). 

TUNED AMPLIFIER : Introduction to single tuned amplifier; G.B.W. response calculations & 
design; Cascade amplifier; Neutralization methods; Synchronously tuned amplifier; Elementary 
treatment of stagger tuned and doubly tuned amplifiers. 

REFERENCE : 

1. SCHILLING & BELOVE : Electronic Circuits - Discrete and Integrated, 
McGraw Hill Publication, 3rd edition 1989, reprint 1994.  

2. MILLMAN & HALKIAS : Integrated Electronics, McGraw Hill Publication, 
1992 

3. MILLMAN & GRABEL : Micro Electronics, McGraw Hill Publication, 1992. 

4. BOYLESTAD & NASHLESKY : Electronic Devices & Circuit Theory, 5th 
edition PHI, 1992, Ninth reprint 1995. 

  



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
B.E.-II (Electronics Engg. )  

Semester – IV 
 

DIGITAL CIRCUITS : EC 405 EC 

NUMBER SYSTEMS : Decimal number system; Binary, octal and hexadecimal number 
systems; Conversion from one number to another number system; Addition, subtraction, 
multiplication and division using different number systems; Representation of binary number in 
sign-magnitude, sign 1's complement and sign 2's complement notation; Rules for addition and 
subtraction with complement reprsentation; BCD, EBCDIC, ASCII, Extended ASCII, Gray and 
other codes. 

LOGIC GATES AND BOOLEAN ALGEBRA : AND, OR, NOT, NAND, NOR, Ex-OR logic 
gates; Positive and negative logic; Fundamental concepts of boolean algebra; Demorgan's laws; 
Principles of duality; Simplification of Boolean expressions; Canonical and standard forms for 
Boolean functions; SOP and POS forms; Realization of Boolean functions using only NAND 
and NOR gates. 

BOOLEAN FUNCTION MINIMIZATION : Objectives of the minimization procedures; 
Karnaugh map method;Don't care conditions; Quine-McCluskey tabulation method;Concept of 
prime implicants 

COMBINATIONAL LOGIC CIRCUITS USING DESCRETE LOGIC GATES : Half adder and 
full adder; Half subtractor and full subtractor; Parity generator and checker; Code converters; 
Binary multiplier; Majority circuits, magnitude comparator. 

COMBINATIONAL LOGIC CIRCUIT USING MSI INTEGRATED CIRCUITS : Binary 
parallel adder;BCD adder; Encoder, priority encoder, decoder; Multiplexer and demultiplexer 
circuits; Implementation of Boolean functions using decoder and multiplexer; Arithmetic and 
logic unit; BCD to 7-segment decoder; Common anode and common cathode 7-segment 
displays; Random access memory, Read only memory and erasable programmable ROMS; 
Programmable logic array (PLA) and programmable array logic (PAL). 

INTRODUCTION TO SEQUENTIAL LOGIC CIRCUITS : Basic concepts of sequential 
circuits; Cross coupled SR flip-flop using NAND or NOR gates; JK flip-flop rise condition; 
Clocked flip-flop; D-type and Toggle flip-flops; Truth tables and excitation tables for flip-flops; 
Master slave configuration; Edge triggered and level triggered flip-flops; Elemination of switch 
bounce using flip-flops; Flip-flops with preset and clear. 

SEQUENTIAL LOGIC CIRCUIT DESIGN : Basic concepts of counters and registers; Binary 
counters; BCD counters; Up down counter; Johnson counter, module-n counter; Design of 
counter using state diagrams and table; Sequence generators; Shift left and right register; 
Registers with parallel load; Serial-in-parallel-out(SIPO) and parallel-in-serial-out(PISO); 
Register using different type of flip-flop; Sequence generator. 

 

 



 REFERENCE : 

1. MORRIS MANO : Digital Logic and Computer Design, Prentice-Hall of 
India, New Delhi, 1992. 

2. Bartee Thomas : Digital Computer Fundamentals, McGraw- Hill, 1995. 

3. Taub and Schilling : Digital Integrated Electronics, McGraw- Hill, 1985. 

4. Richard Sandige : Modern Digital Design, McGraw-Hill, 1990. 

  



VEER NARMAD SOUTH GUJARAT UNIVERSITY 
B.E.-II (Electronics Engg. )  

Semester – IV 
 

ELECTROMAGNETICS : EC 406 EC 

 1 COULOMB'S LAW AND ELECTRIC FIELD INTENSITY : Experimental law of coulomb; 
Electric field intensity; Field of a continnous volume charge distribution, line charge and sheet of 
charge; Streamlines and sketches of fields. 

 2 ELECTRIC FLUX DENSITY AND GAUSS'S LAW : Electric flux density; Gauss's law; 
Application of gauss's law; Some symmetrical charge distributions; Maxwell's first equation. 

 3 3.ENERGY AND POTENTIAL : Energy expended in moving a point charge in an electric field; 
Line integral; Defination of potential difference and potential; Potential field of a point charge 
and system of charges; Potential gradient; Dipole; Energy density in electrostatic field. 

 4 CONDUCTORS; Dielectrics and capacitance; Current and current density; Continuity of current; 
Conductor properties and boundary conditions; Nature of dielectric materials; Boundary 
conditions for perfect dielectric materials; Capacitance; Several capacitance examples. 

 5 POISSON'S AND LAPLACE'S EQUATIONS : Poisson's and laplace's equations; Uniqueness 
theorem; Examples of solution of laplace's equation. 

 6 STEADY MAGNETIC FIELD : Biot-savart law; Ampere's circuit law; Magnetic flux and 
magnetic flux density; Scalar and vector magnetic potentials. 

 7 MAGNETIC FORCES AND MATERIALS : Force on a moving charge; Force on a differential 
current element; Force between differential currrent elements; Force and torque on a closed 
circuit; Magnetization and permeability; Magnetic boundary conditions; Magnetic circuit. 

 8 TIME-VARYING FIELDS AND MAXWELL'S EQUATIONS : Faraday's law; Displacement 
current; Maxwell's equations in point form; Maxwell's equations in integral form. 

REFERENCES : 

1. WILLIAM H. HAYT : ENGINEERING ELECTROMAGNETICES Mc-Graw 
Hill, 5th Edition, 1992, 7th Reprint 1995. 

2. N. N. RAO : ELEMENTS OF ENGINEERING ELECTROMAGNETICS 
Prentice Hall, 3rd Edition, 1992 

3. JOSEPH A. EDMINISTER : THEORY AND PROBLEMS OF 
ELECTROMAGNETICS Mc-Graw Hill, 2nd Edition, 1993. 

  


