
Minutes of the meeting of the Board of Studies in Physics held on 8th September, 
2004 at 10.30 A.M. in the Department of Physics, Vigyan Mandir, Banasthali 

Vidyapith. 
 
                                                       PRESENT 
 
1. Prof. N.S. Saxena  : External Member 
2. Prof. Rekha Govil  : Member   
3. Ms. Neeta Khare  : Member 
4. Mr. Arun Kumar  : Member  
5. Dr. Yashvir  : Convener 
 
Note:- Dr. Seema Verma ( Member ) could not attend the meeting. 
 
1. The Board confirmed the minutes of its last meeting held on 13th October, 2003. 
2. The Board scrutinized the existing panel of examiners in the subject of Physics. 
3. The Board considered the reports of the examiners in the subject of Physics of various 

examinations of 2004 and noted their suggestions. 
4. The Board considered the courses of study curricula and scheme of examination 

keeping in view the course structure approved by academic council for the following 
examinations:- 
(i) B.Sc. First Year Examination, 2006 
(ii) B.Sc. Second Year Examination,2007 
(iii) B.Sc. Third Year Examination,2008 

There is no change in the above mentioned course. 
5. Banasthali Vidyapith is having PostGraduate courses in Science in the subjects 

Chemistry, Computer Science, Mathematical Sciences, Biological Science, 
Electronics, Biotechnology (noted in chronological order) and now recently 
Pharmaceutical Chemistry, Bioinformatics and Applied Microbiology. Not having a 
Post-Graduate course in Physics, which is one of the basic science courses, makes it 
incomplete. Moreover, M. Sc. in Physics is desirable for the completeness in core 
subjects of science and for the growth of the science faculties, as many of the higher 
institute of learning such as IITs, Tata Institute of Fundamental Research, Indian 
Institute of Science, National Center for Radio Astrophysics, Inter-University Center 
for Astronomy and Astrophysics etc. and bodies like National Board for Higher 
Mathematics offer so many research and higher learning opportunities in Physics as 
well as in interdisciplinary fields (See Enclosed). Starting a P. G. Course in Physics 
will open doors for our students to all these schemes, which will strengthen the 
academic standard of the institute in faculty of Science. Hence the Board strongly 
recommends starting of M. Sc. (Physics) with specialization in Electronics. 
Specialization in Electronics gives the advantage to utilize the existing expertise in 
subject in the institute, so that we do not require any additional infrastructure and 
faculty to start the course and the existing resourses of the institute in the faculty of 
Mathematical Sciences can be utilized for the benefit and upliftment of academic 
standard in the other departments. By starting P. G. course in Physics, research 



interest in the faculty will be encouraged and facility of research project may be 
availed for delivering in depth knowledge to the students. 
A suggestive course structure is enclosed herewith in Annexure – I. One can see that 
not more than 50% of the courses are common with M. Sc. 
(Electronics)/M.C.A./M.Tech. but also the course can offer electives like 
Nanotechnology, C-Mos Technology, leading to the research in the emerging areas.  
 
The meeting ended with a vote of thanks to the Chair. 
 

 
 



Annexure - I 
M.Sc. (Physics) Detailed Syllabus 
 
I. SEMESTER 
 
1. Mathematical Physics 

Total Contact Hours: 45 
SECTION-A 
Tensor: Introduction, Rank and number of components of a Tensor, contravariant and 
covariant Tensors, Transformation of covariant, contravariant and mixed Tensor, 
Addition, Multiplication and contraction of Tensor. 
Complex Analysis: Function of Complex Variable, Derivative and the Cauchy-Riemann 
differential equations, Analytic function, Line integral of complex function, Cauchy’s 
integral theorem, Cauchy’s integral formula, Taylor’s and Laurent series, Cauchy’s 
Residues theorem, Singular points of an analytic function, evaluation of Residues, 
Liouville’s theorem, Evaluation of definite integrals. 
 
SECTION-B 
Ordinary Differential Equations: Second-order Homogeneous and Nonhomogeneous 
equations with constant and variable coefficients, Laplace and Poisson equations. 
Special Functions: Series solution method, Solutions and basic properties like 
orthogonality, recurrence relations, graphical representation and generating functions of 
Bessel’s, Hermite’s Legendere’s and Laguerre’s and Associated Legender 
functions(Detail Study). 
Second-order partial differential equations: Laplace, Helmholtz, Wave and Diffusion eqs.  
 
SECTION-C 
Integral transforms: Laplace transforms, First and second shifting theorems, Inverse 
Laplace transform-first and second shifting theorems, Laplace transform and Inverse 
Laplace transform of derivative and integral of function, Convolution theorem. 
Fourier series, F S of arbitrary period, Summation of the F S. 
Fourier Transform: Fourier sine and cosine transform, Inversion formula for Fourier sine 
and cosine transform, Change of scale property, Shifting theorem, Multiple FT, 
Convolution theorem, FT of the derivatives of a function. 
 
 
 
Text/Reference books: 
1) Introduction to Mathematical Physics by Charlie Harper (PHI) 
2) Applied Mathematics for Engineers and Physicists by Louis A. Pipes and Lawrence 

R. Harvill, (Third Edition, McGraw-Hill Book Company) 
3) Advanced Engineering Mathematics by E Kreyszig 
4) Mathematical Physics by B.D. Gupta (Vikas Publishing House Pvt. Ltd., 1978) 
5) Mathematical Physics by Eygene Butkov (Addison-Wesley Publishing Company) 



2. Classical Mechanics 
Total Contact Hours: 45 

SECTION-A 
System of particles: Conservation laws, Constrained motion, Constraints, Degree of 
freedom, Generalised co-ordinates. 
Variational principle and Lagrangian Formulation: Calculus of variations, Euler-
Lagrange differential equation, Hamilton’s principle, Deduction of Lagrange’s equations 
of motion by different method, D’Alembert’s principle, Rayleigh’s dissipation function, 
Lagrangian for a charged particle in an electromagnetic field. Applications of Lagrange’s 
equations of motion, Non-holonomic system: Lagrange’s method of undetermined 
multipliers, Conservation theorems(first integrals of equations of motion), Routhian 
function. 
 
SECTION-B 
Hamiltonian Formulation of Mechanics: Phase space and the motion of the system, 
Hamiltonian, Hamilton’s canonical equations of motion, Physical significance of H, 
Hamilton canonical equations of motion in different co-ordinate system, Applications of 
Hamiltonian’s equation of motion, Hamiltonian for a charged particle in an ectromagnetic 
field, Principle of least action, Canonical transformations, Infinitesimal contact 
transformation, Hamilton-Jacobi method, H-J equation for Hamilton’s characteristic 
function, Application of H-J method, Action and angle variable, Poisson brackets, 
Jacobi’s identity, Infinitesimal contact transformations interpretation in terms of Poisson 
brackets, The angular momentum and Poisson brackets, Poisson bracket in Quantum 
Mechanics, Lagrange’ brackets, Liouville’s theorem. 
 
SECTION-C 
Motion under Central Force: Two-Body Problem: 
Equivalent one body problem, General features of central force motion, Equivalent one 
dimensional problem-features of orbits, Inverse square law-Kepler problem, Virial 
theorem, Rutherford scattering, Center of mass and Laboratory co-ordinates, 
Transformation of scattering problem to laboratory co-ordinates. 
Relativistic Mechanics: 
Basic postulates of Relativity, Lorentz transformation, Relativistic generalization of 
Newton’s law, Lagrangian, and Hamiltonian formulation of relativistic mechanics, A 
covariant Lagrangian and Hamiltonian formulation. 
 
Text/Reference books: 
1) Classical Mechanics by H Goldstein (Addison Wesley, 1980)  
2) Mechanics by A Sommerfeld (Academic Press, 1952) 
3) Classical Mechanics by Dr. S.L. Gupta, Dr. V. Kumar, Dr. R.C. Sharma (Pragati 

Prakashan, 1988) 
4) Classical Mechanics by J.C. Upadhyaya (Himalaya Publishing House, 2003) 
 
 
 
 



3. Quantum Mechanics – I  
Total Contact Hours: 45 

SECTION-A 
Why Quantum Mechanics? The quantum concept, Postulates of quantum mechanics 
Schroedinger equation: Derivation and Solution, Physical interpretation of wave function, 
Expectation values, Probability current density, Ehrenefest’s theorem, Uncertainty 
principle, Complementarity principle. 
One-dimensional problems: Wells and barriers, Harmonic by Schroedinger’s equation, 
Applications of Schroedinger equation in Spherical Symmetric System: Rigid Rotator 
and Hydrogen Atom, Degeneracy. 
 
SECTION-B 
Operators in QM: Orthogonal sets, Completeness, Different type of operator, Eigen 
values and Eigen functions, Operator formalism in QM, Commutation Algebra, 
Commutativity and simultaneous eigen functions. 
Hilbert space, Operators as matrix, Matrix form of wave function, Schroedinger, 
Heisenberg and Interaction matrix representation, Dirac’s Bra and Ket vectors, Direct 
sum and product of Hilbert space, Co-ordinate and momentum representation. 
Identical particles, Symmetric and anti-symmetric wave functions, Particle exchange 
operator, Pauli exclusion principle, Spin angular momentum, Stern-Gerlach experiment, 
Spin matrices for electron, Commutation relations. 
 
SECTION-C 
Angular momentum operator, Spin angular momentum, Total angular momentum 
operators, Commutation relations of total angular momentum, Eigen values of J2 and Jz, J+ 
and J-, Jx and Jy, Eigen functions of J2 and Jz, Addition of angular momenta, CG 
coefficients, Wigner-Eckart theorem.  
Approximate method- Time independent perturbation theory, Non-degenerate and 
degenerate cases, Applications – such as normal He atom, Perturb harmonic oscillator, 
Zeeman effect, and Stark effect. 
 
  
Text/Reference books: 
1) Quantum Mechanics by L I Schiff (Mcgraw-Hill) 
2) Quantum Mechanics Theory and Applications by A. K. Ghatak and S. Lokanathan 

(Third Edition, 1997, Mcmillan India Limited) 
3) Quantum Mechanics An Introduction by Walter Grenier (Third ed., 1994, Springer) 
4) Advanced Quantum Mechanics by Satya Prakash (Kedar Nath Ram Nath, Meerut) 
 
 



4.COMPUTER PROGRAMMING* 
Total Contact Hours: 45 

SECTION-A 
Simple  model  of a computer system :  CPU,  Memory,  Input/Output devices. Hardware 
and software. Booting process and DOS  commands. The  steps  involved in computer  
programming,  problem  analysis, algorithms & flow charts. Computer Programming(in 
PASCAL): various data     types     (simple    and    structured)     and     their 
representation  (BCD,ASCII and EBCDIC), constants  and  variables, arithmatic  and 
logical expressions, data assignments,  input  and output  statements. Program header & 
declarations. High level  and low level programming languages. 
 
SECTION-B 
Further  Computer  programming : Control  statements  -sequencing, conditional  and 
unconditional branching and looping.  Single  and multi-dimensional  arrays. Searching  
(linear,  binary),  sorting (exchange,  bubble,  selection and insertion) and   merging.  
User defined data types. 
 
SECTION-C 
Stepwise  refinement.  Subroutines  :  Functions  and  Procedures. Parameter  passing, 
call by value & call by  reference.  Functions and procedures as parameters, recursion. 
Further  data  structures  :  Records  (simple,  hierarchical  and variant), sets, files (text 
and binary files).  
 
Text/Reference Books : 
1.  Pascal Programming by Pearlman, Mc-Graw Hill. 
2.  Introduction to Pascal & Structural Design by Dale,  Orshalick, Tata Mc-Graw 

Hill. 
3.  Fundamental Algorithms by D.E.Knuth. 
4.  An  Introduction  to Data  Structures in  Pascal  by  Trembley. Galgotia 

Publications 1985. 
5.  PASCAL MEIN  COMPUTER PROGRAMAN : Aditya Shastri, Tata  Mc-Graw    

Hill, 1990. 



5. Digital Electronics 
Total Contact Hours: 45 

SECTION-A 
Number system (binary, octal, decimal, hexadecimal) bits & bytes, representation of 
integers, real, positive and negative numbers. Binary Arithmetic, Simple concept of 
theorems of Boolean Algebra. 
Representation of characters : BCD, ASCII, EBCDIC Codes. Weighted codes, self 
complementary codes, Error detecting codes and error correcting codes (Parity, Gray, 
Hamming codes). 
Logic Gates : Logic Gates and Boolean Algebra Representation and Simplification of 
functions by Karnaugh Maps. Combinational Circuits design. Combinational circuits - 
adder, subtractor, decoder, demultiplexer, encoder, multiplexer, comparator. 
 
SECTION B  
Sequential Logic Circuit & Design  - flip flop, shift register, asynchronous and 
synchronous counters. 
Digital Logic Families and Their Charactersistic :  RTL, DTL, TTL, Schotlky TTL, ECL, 
MOS  and CMOs, Fan in, Fan out. 
 
SECTION C  
Semiconductor Memories : RAM, ROM, PROM, EPROM, BJTRAM Cell, MOS RAM 
Cell, Organization of RAM, Charge Coupled devices (CCD), storage of charge and 
transfer of charge in CCD. 
D/A Converter : Weighted resistance D/A, R-2R Ladder Converter. DAC 0800 D/A 
Chip, D/A Converter specification.   
A/D Converter : Analog to Digital Converter, Parallel Comparator Converter, Counting 
Converter, Successive Approximation Converter, Dual Slop converter A/D converter 
specification, sampling and hold circuit, ADC 0804 Converter chip. 
 
Text/Reference Books: 
1.   Digital  Principles and Applications by  Malvino  C.P.,  Leach D.P.; Tata Mc-Graw 

Hill, 1985. 
2.   Digital Computer Fundamentals:Bartee, T.C. 
3.   Computer System Architecture : Mano, M.M., Prentice Hall, 1988 
4.   Computer  Architecture and Organization : Hayes John  P.,  Mc- Graw Hill 1988 

(International Edition) 
5.   Introduction  to  Computer  Architecture  Stone  s.,  Galgotia  Publications 1986. 
6.   Microprocessors,  Architecture, Programming & Applications  R. Gaonkar, Wiley 

Eastern - 1987. 



II. SEMESTER 
 
1. Statistical Mechanics 

Total Contact Hours: 45 
SECTION-A 
Foundations of Statistical Mechanics, Specification of states of system, Contact between 
statistics and thermodynamics, Classical ideal gas, Entropy of mixing and Gibb’s 
paradox.  
Microcanonical ensemble, Phase space, Trajectories and density of states, Liouville’s 
theorem, Canonical and grand canonical ensembles, partition function, calculation of 
statistical quantities, Energy and Density fluctuations. 
 
SECTION-B 
Density matrix, Statistics of ensembles, Statistics of indistinguishable particles, Maxwell-
Boltzman, Fermi-Dirac and Bose-Einstein statistics, Properties of ideal Bose and Fermi 
gases, Bose-Einstein condensation. 
Expansion of classical gas, Virial equation of state, Ising model, mean-field theories of 
ising model in three, two and one dimensions, Exact solutions in one-dimension. 
 
SECTION-C 
Landau theory of phase transition, Critical indices, Scale transformation and dimensional 
analysis. 
Correlation of space-time dependent fluctuations, Fluctuations and transport phenomena, 
Brownian motion, Langevin theory, fluctuation dissipation theorem, The Fokker-Planck 
equation. 
 
 
Text/Reference books: 
 
1) Fundamentals of Statistical and Thermal Physics by F. Reif (McGraw-Hill 

Kogakusha) 
2) Statistical Physics by Landau and Lifshitz 
3) Statistical Physics by K Huang 
4) Statistical Mechanics by Gupta and Kumar (Pragati Prakashan, Meerut) 
 



2. Quantum Mechanics – II  
Total Contact Hours: 45 

SECTION-A 
Variational method, WKB approximation, Applications of Variational and WKB method, 
Time dependent perturbation theory, Harmonic perturbation, Fermi's golden rule, 
Transition probabilities, Adiabatic and Sudden approximation, Semiclassical treatment of 
radiation. 
 
SECTION-B 
Quantum Theory of Scattering: 
Collision in 3-D and scattering, Laboratory and CM reference frames, Scattering 
amplitude, Differential scattering cross section and total scattering cross section, General 
formulation of scattering theory, Born approximation, Applications of Born 
approximation, Partial Wave Analysis and Phase Shift, Applications of PWA, The 
Lippmam-Schwinger equation. 
 
SECTION-C 
Relativistic wave equations: 
Klein-Gordan equation, Solution of Klein-Gordan equation, Dirac’s relativistic equation, 
Solution of Dirac’s equation. 
Quantisation of Fields: Classical approach to field theory, Second quantisation, Quantum 
equation of field, Quantisation of non-relativistic Schroedinger equation, Creation, 
Annihilation and Number Operators, Quantisation of Klein-Gordan equation. 
  
Text/Reference books: 
1) Quantum Mechanics by L I Schiff (Mcgraw-Hill) 
2) Quantum Mechanics Theory and Applications by A. K. Ghatak and S. Lokanathan 

(Third Edition, 1997, Mcmillan India Limited) 
3) Quantum Mechanics An Introduction by Walter Grenier (Third ed., 1994, Springer) 
4) Advanced Quantum Mechanics by Satya Prakash (Kedar Nath Ram Nath, Meerut) 
 
  
 
 
 
 



3. Physics of Lasers and Laser Applications 
Total Contact Hours: 45 

SECTION-A 
Spontaneous and Stimulated emission, Population inversion, Idea of laser. Gaussian 
beam and its properties, Stable and Unstable Optical Resonators, Longitudinal and 
Transverse modes of laser cavity, Gain in a regenerative laser cavity, Threshold for 3 and 
4 level laser systems, Q-switching and mode locking – Pulse shorting – nano, pico and 
femtosecond operation. 
 
SECTION-B 
Ruby laser, He-Ne laser, carbon Oxide laser, Excimer laser, X-ray laser, Dye laser, 
Neodymium YAG and glass laser, Fiber laser, Semiconductor laser, Quantum-well laser, 
Diode – Pumped solid state laser. 
 
SECTION-C 
Laser fluorescence and Raman scattering, Laser induced miltiphoton process, Ultrahigh 
resolution spectroscopy with lasers and its applications, Optical Fibers, Light wave 
communication, Holography: Construction of hologram and reconstruction of the image, 
Types of Hologram. Medical and Engineering applications of lasers, Potential of lasers in 
defense applications. 
 
 
Text/Reference books: 
1) Laser Fundamentals by William T. Silfvast (Cambridge University Press, 1998) 
2) Optical Electronics by Ajoy Ghatak and K. Thyagarajan (Cambridge University 

Press, 1994)  
3) Lasers by Svelto 
4) Laser Spectroscopy: Demtroder 



4. Computer Oriented Numerical & Statistical Methods 
Total Contact Hours: 45 

SECTION-A 
Errors and Approximations in Digital Computers,   Number representation, Floating point 
Arithmetic. Solution of systems of linear equations - direct method, Gauss Jordan & 
Gauss Elimination methods, Pivoting, Iterative methods - Jacobi  & Gauss Seidel 
method. 
Solution of Nonlinear equations in  n variable : Localization  of the  roots, Bisection and 
Regula - Falsi  methods,  Newton-Raphson method,  successive Approximation method, 
Rate of convergence  and Aitkin's   process. 
 
SECTION-B 
Interpolation:  Newton's Interpolation formulae  - Forward  and Backward  difference 
formulae, Derivatives & tabulated  functions, Lagrange's Interpolation formula. 
Numerical Integration and Differentiation: Newton-Cotes formulae - Trapezoidal  & 
Simpson's rule, change of interval of integration, Numerical Differentiation, derivatives 
from Newton-Goegory Forward Polynomial. 
Numerical solution of ordinary Differential equations: ODE's as a system of  first order 
ODE's, Euler's, Picards and  Taylor  series methods   of   real  functions  -  Introduction   
and   Polynomial Approximations, Least squares approximation. 
 
SECTION-C 
Statistical Methods: Treatment of data, Frequency  Distribution, measures   of   central  
tendency, dispersion & partition values. 
Probability distribution - Binomial, Poisson & Normal. 
Curve fitting by principle of least square, Correlation and regression. 
Inference- Tests of significance for mean, variance, proportion, and correlation 
coefficient, Test of goodness of fit and independence of attributes. Analysis of variance 
for one way classified data. 
 
Text/Reference Books: 
1.   Computer Oriented Numerical Methods: Raja Raman V.,Prentice Hall 1988. 
2.   Computer Based Numerical Algorithms: Krishnamurthy E.V.;  East West Press  
4.   Elementary Numerical Analysis : Conte de Boor. 
5.   Statistical Analysis: A Computer Oriented Approach: Affi A.A.; Academic Press,  
6.   Introduction  to  Data Analysis and  Statistical  Inference : Morris C., Rolpn J.; 

Prentice Hall, 1981. 
8.   Introduction  to Numerical Analysis: Atkinson E.,  John  Wiley  1978. 
9.   Elementary  Computer  Assisted Statistics  :  Scalzo  F.;  Von Nostrand Reinhod 

Co. Ltd.1978. 
10.  Essential  Computer Mathematics : Seymour  Lipshutz;  Schaum's Outline Series, 

McGraw Hill 



5. Analog and Digital Communication 
Total Contact Hours: 45 

SECTION-A 
Spectrum Analysis: Fourier series, Sampling, functions. Normalized power,  Fourier 
transform. Parsevals theorem, Convolution,  Signal transmission  through linear time 
invariant  systems,  correlation and  power spectrum, Random signals and noise,  Basic  
information theory. 
Analog   Modulation  Systems:  Amplitude  modulation,   depth   of modulation,  
spectrum  of  an A.M. signal, square  law  modulator, Balanced  modulator,  D.S.B.S.C.  
modulation,  S.S.B.  modulation, vestigial   sideband  modulation. 
 
SECTION-B 
Frequency modulation, phase modulation, relationship between phase and frequency 
modulation. Spectrum of F.M. Signal, generation  and detection of F.M. signal. 
Comparision of AM & FM. Digital  modulation  systems:  Sampling  theorem,  PAM,   
PWM,PPM, quantization   od   signals,   quantization   error,    Pulse-code modulation,  
companding,  DPCM, Delta modulation,  adaptive  delta modulation, ASK, FSK, PSK, 
DPSK. 
 
SECTION-C 
Satellite   Communication   -  History  of   orbital   satellites, Geostationary  Satellites, 
Orbital patterns, Look Angles,  Orbital spacing  and Frequency allocation, Radiation 
Patterns:  Footprint, Satellite System link models, Satellite system parameters,  FDM/FM  
satellite systems. Introduction  to Communication systems: Radio, T.V.,  Telegraph  & 
Telex, EPABX, FAX, Cellulor telephones, Telemetry.  
 
Text/Reference Books : 
 
1) Principles of Communication Systems by Taub. Schilling,  McGraw Hill 
2) Electronic  Communication Systems by George  Kennedy,  Mc-Graw Hill 
3) Radio Engineering by G.K. Mithal, Khanna Publisher 
4) Principles of Communications- Systems, Modulation &  Noise  by R.E. Zimer & 

W.H. Tranter, Jaico Publishing House 



6. Communication Skills 
 
Types of Communication- oral communication, written communication- formal, 
informal, Business letters – types of letter, writing letters, business correspondence, 
applying for job, Resume writing, filling out employment application. 
 
Report writing- Defining and determining reports purpose, Report Planning, collecting 
information, Developing an outline, sections of report, types of report, Making reports 
writing effective, Drafting circular, notices, agenda and Minutes of meetings. 
 
Suggested Readings: 

1. Lesiker : Basic Business Communication 
2. Sharma R.C., Krishan Mohan, Business Correspondence and report writing. 
3. A shley A : Handbook of commercial correspondence. 
4. Effective Business Communication : Asha Kaul 
5. Parag Diwan and L.N. Aggarwal : Business Communication. 

 
 Evaluation:  The total marks allotted to the course are – 25, which will be awarded 
based on  
 

A. Continuous Assessment  -  5 Marks 
B. Annual Assessment   - 20 Marks 

 
The continuous assessment could be done in the form of Viva whereas for the annual 
exam the student has to answer three questions, one essay type question of 10 marks and 
other two short questions of 5 marks each. Each question should have internal choice. 
The duration of the exam be – 2 Hours. 



III. SEMESTER 
 
1. Condensed Matter Physics  

Total Contact Hours: 45 
SECTION-A 
Crystalline solids, Lattice points, Basis and crystal structure, Unit cells and lattice 
parameters, Two and Three-dimensional Bravais lattices, Types of crystals, Closed 
packed structures. 
Interaction of X-rays with matter, Reciprocal lattice and its application to diffraction 
techniques, Bragg'’ law, Laue powder and rotating crystal methods. 
 
SECTION-B 
Electronic properties of Solids: Electrons in a periodic lattice, Bloch theorem, Band 
theory, Classifications of solids, effetcive mass, Tight-bonding, Fermi surface, de Hass 
von Alfen effect, Cyclotron resonance, Magnetoresistance, Quantum Hall effect, 
Superconductivity: critical temprature, persistent current, Meissner effect. 
 
SECTION-C 
Points defects, Line defects and planer faults, The role of dislocations in plastic 
deformation and crystal growth, The observation of imperfections in crystals, X-ray and 
electron microscopic techniques. 
Weiss theory of ferromagnetism, Heisenberg model and molecular field theory, Spin 
waves and magnons, Curie-Weiss law for susceptibility, Ferro and antiferro-magnetic 
order, Domains and Bloch-wall energy. 
 
 
 
Text/Reference books: 
1) Introduction to Solid State Physics by C. Kittel (Seventh Edition, John Wiley & Sons, 

Inc.) 
2) Solid State Physics by S. O. Pillai (New Age International Publishers) 
3) Introduction to Solids by Azaroff 
4) Crystallography for Solid State Physics by Verma and Srivastava. 



2. Solid State Electronics Devices 
Total Contact Hours: 45 

SECTION-A 
Intrinsic and Extrinsic Semiconductors, mobility of carriers, mobility and conductivity, 
Hall effect, Effective mass, Direct and Indirect semiconductors, Conductivity 
modulation, generation and recombination of charges, diffusion, the continuity equation, 
Injected minority carrier charge, the potential variation within a graded semiconductor 
four probe method of resistivity measurement. 
P-N Junction relation, types of junctions, P-N junction diode, voltage current 
relationship, width of depletion region, junction capacitance, junction breakdown, 
switching of the diode, types of diode. 
 
SECTION B  
Bipolar junction transistor; Types, Current Components, CB,CC,CE configuration, DC 
and  AC analysis, Hybrid  model, current gain, voltage gain, input and output resistances,  
approximation model, High frequency model ( Just reference ),switching  of transistors, 
load line concept, Basic concept of thermal stability of transistor. 
Junction field effect transistor and MOSFET; Types, V-I characteristics, operation 
methods, low and High frequency model (Just Reference) 
 
SECTION C  
Four layer diode (P-N-P-N), SCR, DIAC,Triac, light activated thyristor. SCR, Principle 
of operation, transistor analogy, methods of Turning On and Turning Off (Just reference 
), Gate characteristics, Applications of SCR in the following areas: Over voltage 
protection,Zero voltage switch, Logic and Digital Circuits, Pulse circuits. 
 
Text/Reference Books: 

1. Integrated Electronics by Millaman Halkias. 
2. Electronic Devices and circuits by Malvino 

      3. Solid State Electronic Devices and Integrated Circuits(PHI) by Ben. G. 
Sterectman. 

      4. Physics of Semiconductors Devices by S.M.Sze (Wiley Eastern Limited). 
 
 



3. Electromagnetic Theory and Plasma Physics 
Total Contact Hours: 45 

SECTION-A 
Radiation & Propagation of Waves: Maxwell’s Equations, Pointing vector, Energy flow 
due to a plane electromagnetic wave, Electromagnetic radiation. 
Propagation of waves: Ground waves, sky wave, space waves & tropospheric scatters 
propagation and duct propagation. 
Antennas: Basic considerations of antenna, Resonant & non-resonant antennas, Antenna 
gain, Antenna resistance, Bandwidth, Beamwidth, Polarization, Ungrounded & Grounded 
Antennas, Antenna Coupling at medium frequencies, Directional high frequency 
antennas, Microwave antennas, wideband & special purpose antennas (Only description 
not analytical). 
 
SECTION-B 
Relativistic Electrodynamics: Invariance of charge, Transformation of charge density, 
Electric field measured in different frames of reference, Four vectors, Transformation for 
charge and current densities, Transformation of electromagnetic potential A and ф, 
Invariance of Maxwell field equations in terms of four vectors, The electromagnetic field 
tensor, Lorentz transformations of electric and magnetic fields.  
Motion of charged particles in Electromagnetic field: Uniform E and B fields, 
Nonuniform fields, Diffusion across magnetic fields, Time varying E and B fields, 
Adiabatic invariants: First, Second, Third adiabatic invariants. 
 
SECTION-C 
Elementary concepts: Derivation of momentum equations from Boltz equation, Plasma 
oscillations, Debye shielding, Plasma parameters, Magnetoplasma, Plasma confinement. 
Hydrodynamical description of plasma: Fundamental equations, Hydromagnetic waves, 
Magnetosonic and Alfven waves.Wave phenomena in Magnetoplasma: Polarization, 
Phase velocity, Group velocity, Cut-offs, Resonance for electromagnetic wave 
propagating parallel and perpendicular to the magnetic field, Propagation at finite angle 
and CMA diagram. 
 
 
Text/Reference Books: 
1) Electromagnetic Waves and Radiating Systems by  E. C. Jordon. 
2) Electronic communication systems by George Kennedy. 
3) Antennas and wave Propagation by K.D.Prasad 
4) Classical Electrodynamics by J. D. Jackson (Second Edition, John Wiley & Sons) 
5) Introduction to Plasma Physics by B. M. Smirnov (Mir Publishers Moscow) 
6) Plasma Physics by Chen 
 
 



4. Fiber Optics and Communication 
Total Contact Hours: 45 

SECTION-A 
Light propagation- total internal reflection, Acceptance angle and Numerical aperture. 
Fiber materials and Fabrication, Mechanical properties of Fiber, Fiber cables, comparison 
of Fiber cables with conventional metallic cables. 
Optical Fibers- step index, single and multimode, graded index. Fiber losses and 
dispersions. 
 
SECTION-B 
Light Emitting diodes- spontaneous emission – surface emitting LED, edge emitters, 
semiconductor diode LASER- stimulated emission, Double hetero structure LASER, 
drivers for LED and LASER, Photo conductive – photo voltaic effect, Solar cells- p-n 
homojunction, heterojunction and amorphous Solar cells. 
 Fiber end preparations, Fiber splicing, Fiber connector, connection losses, Fiber 
couplers. 
 
SECTION-C 
Photo detectors- characteristics of photo detectors- photoconductor, p-n photodiode, PIN 
photodiode Schottky barrier photodiode, Avalanche photodiode, Phototransistor. 
 Integrated optics, Fiber Optic communication system- applications of Fiber Optics- long 
haul communications, local area network, under sea communication, sensors, medical 
applications. 
 
Text/Reference Books: 

1. Optical Fiber communication: John M. Senior., PHI. 
2. Fiber Optic communication: D.C. Agrawal, Wheeler Pub. 
3. Optical Fiber communication: Gowar, PHI. 
4. Semiconductor optoelectronics devices: Pallab Bhattacharya, P. E. 
5. Optical Fiber communication: Gerd Keiser, McGraw Hill.  

 



IV. SEMESTER 
 
1. Nuclear and Particle Physics  

Total Contact Hours: 45 
SECTION-A 
Nuclear Properties: 
Radius, Mass, Binding Energy, Nucleon Separation Energy, Liquid Drop Model, Semi-
Empirical Mass Formula, Mass parabolas, Beta Stability Line, Angular Momentum, 
Parity, Electromagnetic Moments, Theory of Nuclear forces, Nuclear model: Degenerate 
gas model, α-particle model, Shell model, and Collective model. 
Different types of Nuclear Detectors and Particle Accelerators. 
 
SECTION-B 
Radioactive Decay: Radioactive Decay Law, Radioactive Dating. (a) Alpha Decay: 
Scattering of α-particles, α-decay and barrier penetration, Gamow’s theory of α-decay. 
(b) Beta Decay: Fermi theory of β-decay, Parity, Selection rules, Neutrino. (c) Gamma 
Decay: Emission of γ-rays, Interaction of γ-rays with matter.  
Nuclear Reactions: Conservation Laws of nuclear reactions, Classification of Nuclear 
Reactions, Fusion and Fission. 
 
SECTION-C 
Classification of elementary particles, Fundamental interactions, Symmetry and 
conservation laws, CPT theorem, Properties of elementary particles, Symmetry schemes 
of elementary particles, Quark model, Charm, bottom and top quarks.  
 
 
Text/Reference books: 
1) Nuclear Physics by Irving Kaplan (2nd Edition, Addison-Wesley Publishing 

Company, Inc.) 
2) Nuclear Physics Theory and Experiment by R. R. Roy and B. P. Nigam (New Age 

International (P) Limited, 1997) 
3) Atomic Nucleus by R. D. Evans by (McGraw-Hill, Nework) 
4) Introduction to Elementary Particles by D. Griffiths (Harper and Row, New York, 

1987) 
5) Elements of Nuclear physics by Pandey and Yadav (Seventh Edition Kedar Nath Ram 

Nath, Meerut) 



2. Atomic and Molecular Physics  
Total Contact Hours: 45 

SECTION-A 
One electron atom, Electron spin and Vector model, Pauli’s principle, Spin orbit 
interaction, Hydrogen fine structure, He atom and its spectrum, Multi-electron atoms – 
Hartree’s field theory, Spectroscopic terms: L-S and j-j couplings, Normal and 
anomalous Zeeman effect, Paschen back effect, Stark effect. 
 
SECTION-B 
Spectra of Alkali elements, Spestra of Alkaline earth elements, Hyperfine structure of 
spectral lines, Line broadening mechanism (general idea), X-ray spectra, Kossel’s 
explanation of characteristic of X-ray spectra, Mosley law, Absorption spectra, Fine 
structure and doublets in X-ray spectra. 
 
SECTION-C 
Molecular energy states and molecular spectra, Types of molecular spectra, Rigid rotator, 
Rotational energy levels of diatomic molecules, Rotational spectra, Vibrational energy 
levels of diatomic molecules, Pure rotational spectra, Vibrational-Rotational spectra, 
Electronic spectra: Frank-Condon Principle, Raman spectra. 
 
Text/Reference books: 
 
1) Introduction to Atomic Spectra by H. E. White 
2) Spectra of diatomic molecules by Herzberz 
3) Atomic & Molecular spectra by Raj Kumar (Kedar Nath Ram Nath Publication, 

1997) 
4) Spectroscopy Vol. I, II, & III by Walker & Straughen 
 

 



Digital Signal Processing 
Total Contact Hours: 45 

SECTION-A 
Introduction of Signals, Systems and Signal Processing, Classification of Signals and 
Systems, Advantages of Digital over Analog Singnal processing, Signal Models - 
Continuous Time versus Discrete time signals, Periodic and Aperiodic Signals, Phasor 
Signals and  Spectra, Energy and Power Signals,  System  Modeling Concepts, The 
superposition integral for Fixed and Linear Systems, Impulse  Response of a Fixed and 
Linear System - Fourier Series  - Trigonometric  Series-  Exponential  Fourier  Series-
Symmetry Properties of the Fourier Coefficients. 
 
Fourier  Integral, Energy Spectral Density, Fourier Transforms  in the  Limit, Fourier 
Transform Theorems and Pairs, System  Analysis with  Fourier  Transform,  Laplace  
Transform  Theorems,   Network Analysis using the Laplace Transform. 
 
SECTION-B 
Discrete  Time  Signals  and  Systems -  Review  of  Sampled  Data Systems,  Time  
Domain Representations of Discrete  Time  Signals, Frequency Domain Representation 
of Discrete Time Signals, Discrete Time Signals obtained by sampling, Discrete Fourier 
Transform. Z-Transform  -  Definition  and  Examples,  Inverse   Z-Transform, Properties  
of the Z-Transform,Introduction to Realization of Digital  Systems  - Block Diagrams and 
Signal Flow Graphs. Introduction to Realization of an  IIR  and  FIR systems, Discrete 
Fourier Transforms (DFT) and  Fast  Fourier  Transform (FFT)  
 
SECTION-C 
Design  of  Digital  Filters : Introduction   to  Filters,  A comparision  of  IIR  and  FIR  
Digital  Filters.Design of  IIR  Digital  Filters  - Impulse   Invariant   Transformation, 
Bilinear   Transformation,  Design  of  Digital  Butterworth   and Chebyshev 
Filters.Design of FIR Digital Filters - Windowing and Rectangular  Window, Filter  
Designs  using Windows, Frequency  Sampling  Technique. DSP tools and DSP 
techniques in various applications.   
 
Text/Reference Books 
1.  Digital  Signal Processing by Alan. V.  Oppenheim,  Ronald  W. Schafer, Prentice 

Hall of India  
2.  Digital  Signal Processing by J. Defatta, John Willey & Sons    
3.  Digital  Signal Processing by prokians ,PHI       

 
 

 



Microprocessors & Microcomputer Applications 
Total Contact Hours: 45 

SECTION-A 
Introduction: Microcomputers, Microprocessors, Bus structure of Microprocessor 
System. Microprocessor Architecture and Microcomputer systems: Microprocessor 
architecture  & operation with example of 8085 Microprocessor, architecture, timing and 
sequencing, memory, I/O Memory and I/O synchronization, memory speed requirements, 
interfacing devices, logic levels, loading and buffering. 
8085/8080 - A Based Microcomputer systems: 8085 Microprocessor, Bus timings,  
Demultiplexing  the  Bus  (AD7-AD8),  Generating  control signals,   8080 - A  
Microprocessor,  Instructions   and   timing, instructions  (8 bit & 16 bit), Data transfer 
operations, arithmetic operations, logic operations, Branch operations, counter &  timing 
delays, stack & subroutines. 
 
SECTION-B 
Interfacing peripherals, I/O, Memory and Applications: Interfacing output display,  input  
keyboard,  memory,  memory  mapped  I/O, Interrupts  and  DMA : 8085/8080 - A 
interrupts structure types  and masking,  priority  interrupt  structure,  real  time  clock   
and internal times, consideration for using interrupts, DMA & 8257 DMA controller.    
Programmable interface devices. Programmable peripheral devices.  Parallel 
communication, 8255 Programmable Peripheral Interface, Serial Communication, RS-
232-C interface, Data communication with TTY using SOD & SID lines. 
 
SECTION-C 
Software model of the 8086/8088 microprocessor, Memory address space & data 
organisation, Segment registers & Memory segmentation, Dedicated  & general use of 
memory, Instruction pointer, Data registers, Status register, Generating a memory 
address, stack, I/O address space, Addressing modes of 8088. The 8086/8088 instruction 
set, Data transfer instructions, Arithmetic instructions, Logical instruction, Shift 
instructions, Rotate instructions, Flag control instructions, Compare instruction, Jump 
instructions, Subroutine & the subroutine handling instructions. Loop & loop handling 
instructions. 
 
Text/Reference Books: 
1.   Microprocessor architechture, Programming & applications with the 8085/8080-

A, R.S. Gaonker; Wiley Eastern Limited ISBN 085226, 2973, 1988. 
2.   Microprocessor and Programmed Logic, K.L. Short; Prentice Hall of India Pvt. 

Ltd. 1988. 2nd edition ISBN-0-87692-515-8. 
3. Microprocessor and Interfacing, Douglas V. Hall, Mc-Graw Hill Book Company, 

1987 ISBN-0-07-100462-9. 
 
 
 
 
 
 



Nanotechnology 
Total Contact Hours: 45 

 
SECTION-A 
Definition and properties of nanostructured materials, Methods of synthesis of 
nanostructured materials, Special experimental techniques for characterization of 
nanostructured materials, Quantum size effect and its applications. 
Electron confinement in infinitely deep square well, Confinement in two and one 
dimensional well, Idea of quantum well structure, Quantum dots, Quantum wires. 
 
SECTION-B 
Determination of particle size, Increase in width of XRD peaks of nanomaterials, Shift in 
photoluminescence peaks, variations in Raman spectra of nanomaterials. 
Different methods of preparation of nanomaterials, Bottom top: Cluster beam 
evaporation, Ion beam deposition, chemical bath deposition with capping techniques and 
Top down: Ball Milling.  
 
SECTION-C 
Applications of quantum devices: quantum well and quantum dot lasers, ultra-fast 
switching devices, high density memories, dc and rf squids, multi-state logic circuits, 
long wavelength detectors, photonic integrated circuits.  
 
 
 
Text/Reference books: 
1) Handbook of Nanostructured Materials and Nanotechnology (Vol. 1 to 4) Ed. Hari 

Singh Nalwa 
2) Nanotechnology Molecular designed materials by Gan-Moog Chow, Kenneth E. 

Gonsalvas, American Chemical Society 
3) Quantum Dot heterostructures by D. M. Grundmann and N. N. Ledentsov (John 

Willey & Sons, 1998) 
4) Nano particles and nano structured films, Preparation characterization and 

applications Ed. J. H. Fendler (John Willey & Sons, 1996) 
5) Physics of semiconductor nano structures by K. P. Jain (Narosa 1997) 



Embedded System 
Total Contact Hours: 45 

SECTION-A 
Introduction to Embedded Systems, Architectural issues : CISC, RISC, DSP 
architectures, memory, Component Interfacing : Interrupts, DMA, I/O Bus Structure, I/O 
devices. OS for Embedded systems, Real Time issues. 
 
SECTION-B 
Designing Embedded Systems : Design issues, Hardware-Software Co-design, 
specification languages, use of UML, software design – Programming Embedded 
System, optimization and testing. 
 
SECTION-C 
Networked Embedded Systems : Distributed embedded architectures, protocol design 
issues, wireless network, Introduction to embedded multimedia and telecommunication 
applications like Digital camera, Digital TV etc. 
 
Text/Reference Books : 

1. Embedded Systems Design, Arnold S. Berger 
2. An Embedded Software Primer, david E. Sinon 
3. Real Time Concepts for Embedded Systems, Qing Li with Caroline Yao 
4. Designing Embedded Hardware, John Catsoles 
5. Specification and Design of Embedded Systems, D. Gajski, F. Vahid, S. Narayan 

and J. Gong, Prentice Hall. 
6. Hardware Software Co-Design : Principals and Practice, Kluwer Academic 

Publishers, Jorgan Syaunstrup and W. Wolf. 
7. Embedded System Design, A unified Hardware/Software Introduction, Frank 

Vahid, Tony Givaris, John Wiley & Sons, Inc., 2003 



Microwave Electronics 
Total Contact Hours: 45 

SECTION-A  
Transmission Lines : Introduction to Microwaves & its applications.  
Transmission  Lines :  General equation, input independence characteristic independence, 
Reflection & reflection coefficient, standing wave ratio, resonant and anti resonant line 
impedance matching, smith chart  & its applications, coaxial, twin, strip & microstrip 
lines & baluns. 
 
SECTION-B 
Wave Guides :Wave propagation in rectangular & circular wave guides, wave  guide 
modes, Q of wave guides, wave  guide  coupling. Microwave  Passive  Components:  s-
parameter  representation   and analysis   of  microwave  component  such  as  tees, two 
hole direction coupler atten attenuators, phase shifter, Rectangular cavity resonator,  
circulator & isolator. 
 
SECTION-C 
Microwave Tube Devices: Conventional Vacuum tubes at microwave, O type  device-  
Klystron (two cavity &  reflex).  M type device magnetron, Introduction to TWT 
(Travelling Wave Tubes).  Microwave Semiconductor Devices IMPATT, TRAPATT & 
Gum Devices. 
 
Text/Reference Books 
 
1.  Microwave Circuits & passive devices, Sisodia-Raghuvanshi (Wiley-eastern). 
2.  Microwave devices & circuits, S.Y. Lioa (Prentice Hall). 
3.  Foundation of mocrowave engineering, Collins (Mc Graw Hill) 
4.  Basic MW techniques & lab manual, Sisodia-Raghuvanshi(Wiley-E). 
5.  Microwave Engg., P.A. Rizzi, (Prentice Hall).  



Data Communication and Networks 
Total Contact Hours: 45 

SECTION-A  
Data Communication model, tasks of a communication system, networking, analog   and   
digital   transmission, different transmission media. 
Data encoding: digital data digital signals, digital data analog signals  (ASK, PSK, FSK), 
analog data digital signals (PCM, Delta modulation),  analog  data analog signals (AM,  
FM,  PM),  modems, interfacing  [RS-232C,  ISDN physical  interface],  multiplexing 
(TDM, FDM). 
 
SECTION-B 
Principles  and  purpose of layered approach, OSI  model,  ARPANET model,  protocol  
architecture (OSI, TCP/IP) Data  link  control  : frame  syndronization  -  asynchronous  
and synchronous  ;  flow control- stop and wait, sliding  window,  go-back-N  protocols;  
error  detection- CRC,  error  control  -  ARQ schemes. 
Network switching - circuit switching, packet switching ;  routing and congestion control; 
introduction to frame relay and ATM.  
 
SECTION-C 
Radio, Satellite  and local networks, high  speed  LANs;  network management ; 
Internetworking, the Internet Protocol, DNS and  URL; transport  protocols  -  transport  
services,  TCP,  UDP;   remote procedure   call;   network  security  -   encryption   and   
data compression, applications - virtual terminal, file transfer, email (Telnet,  FTP,  
SMTP, HTTP); introduction to  ISDN  and  broadbond ISDN. 
 
Text/Reference Books: 
 
1.  Computer Networks by A.S. Tannanbaum 
2.  Data and Computer Communications by W. Stailings 
3.  Computer Networks and Distributed Processing by J. Martin 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



VLSI Design 
Total Contact Hours: 45 

 
Prerequisite to the course: Digital Electronics, Digital Circuit Design, Circuit Analysis, 
Electronics Devices, Programming and Data Structure. 
  
SECTION-A 
BJT, NMOS, PMOS, CMOS, Fabrication principle- epitaxial growth, Oxidation, Photo-
lithography, Diffusion, Ion-Implementation, Metallization. 
 
SECTION-B 
Digital CMOS circuit, MOS devices, V-I characteristics, Design and detailed analysis of 
MOS inverters, enhancement load, depletion load, CMOS inverter, delay and power 
analysis, Design layout of simple CMOS gates. 
Circuit implementation of combinational circuit. Circuit implementation of sequential 
circuit- FFs, SRAM, DRAM. 
 
SECTION-C 
i) VLSI sub design- Top down design flow, Gajrki Y’s Chart. 
ii) System simulation using HDL, specification of VHDL, constructs, behavioral, 

structural, data flow, description, sequential. 
iii) Digital logic design- optimization of combinational logic, synchronous sequential 

logic design- Mealy & Moore machine, FSM 
 
Text/Reference Books: 

1. Kang S. M. and Leblebici, Y. “CMOS Digital Integrated Circuit: Analysis and 
Design” Mc.Graw Hill  

2. Sarrafazadeh M. and Wong C. K. “ An introduction to VLSI Physical Design” Mc 
Graw hill  

3. Bhasker VHDL primer, PH India 
4. Navabi, “ Introduction to VHDL” , Mc. Graw Hill 
5. Ken Martin, Digital Integrated Circuits, Oxford press 
6. Neil H. E. Weste and Kamran Eshraghian, “Principle of CMOS VLSI Design”  
 



Real – Time Systems 
Total Contact Hours: 45 

SECTION-A 
Introduction  to  Real-time  computing:  Characterizing  Real-time system  &  tasks;  
Performance  measures  of  real  time   systems, estimation of program run time, Real-
time system design:  Hardware requirement,  system-development cycle, data transfer  
techniques, synchronous   &   asynchronous   data   communication,    standard 
interfaces. 
 
SECTION-B 
Task  Assignment and Scheduling: Priority scheduling,  scheduling with fixed priority  
dynamic  priority scheduling, Real-time  programming languages & Tool: desired 
language characteristics, data  typing, control  structure,  run  time  error  handling,  
overloading   & generics, run time support,  Real-time databases. 
 
SECTION-C 
Real  time  communication algorithms,  Fault tolerence  techniques:  Causes  of failure,  
fault  types, fault  detection,  redundancy,  integrated failure  handling  Reliability  
Evaluation  techniques:  Parameter values, reliability model for hardware redundancy, 
software  error model, Clock synchronization.  
 
Text/References Books: 
 
(1)  Real  Time  Systems: by C.M. Krishna & K.G. Shen  -  Mc.  Graw Hill, 1997. 
(2)  Real  Time  Microcomputer  Design:  An  Introduction  by  P.D. Lawrence & K. 

Mauch, Mc. Graw Hill, 1988.  
(3)  Real Time systems : Specification, verification & analysis  by Mathai Joseph, 

Prentice Hall Inc., 1996. 
(4)  Real  Time  computer control by Stuart Bennet,  Prentice  Hall  Inc., 1988. 
(5)  Real  time  languages  by S. J. Young,  John  willey  &  sons, 1982. 

 
 



Instrumentation 
Total Contact Hours: 45 

SECTION-A 
Biomedical Instrumentation: Origin of Bioelectric signals, Biopotentials, electrodes – skin 
surface, needle and microelectrodes, Electrocardiography, cardiac muscle physiology, 
Electrocardiogram, ECG lead and wave configruation, Blood pressure measurement – 
Sphygmonometry method, Pacemakers – external & implantable pacemakers, keads and 
electrodes, Defibrillators, Sugar level measurement, Basics of X-ray machine 
 
SECTION-B 
Analytical Instrumentation: Principle of pH measurement, pH meter, electrodes of pH 
meter, Infrared radiation sources, types of monochromators & detectors, Infra red 
spectrophotometer – single & double beam, UV & visible spectrophotometers, Atomic 
Absorption Spectrophotometer & its applications, NMR & it’s applications, Gas 
Chromatography, transmission and scanning electron microscope, X-ray diffractometer & 
flourescence. 
 
SECTION-B 
Power Electronics: Types of rectifiers – single phase rectifier, single phase controlled 
rectifier, three phase rectifier, three phase controlled rectifier, SMPS, UPS, Inverter 
Bio-Telemetry: Introduction components – Implantable units, Single channel telemetry 
systems, Multichannel wireless telemetry systems. Transmission of analog physiological 
signals over telephone lines. 
Virtual Instrumentation: Introduction to data flow programming, graphical programming in 
data flow, advantages of VI Techniques. ISA, EISA and PCI Buses. 
 
Text/References Books:  
 
1. Handbook of Biomedical Instrumentation – R. S. Khandpur 
2. Handbook of Analytical Instrumentation -  R. S. Khandpur 
3. Power Electronics – Rashid 
4. Biomedical Instrumentation – Cromwell 
5. Principles of Biomedical Instrumentation – Richard Aston 



MOS Device Modelling & Characterization    
Total Contact Hours: 45 

SECTION-A 
MOS Transistor, MOS Transistor Switches, CMOS Logic, Introduction to MOS Device 
Design Equations, MOS capacitance, MOS Inverter: Resistive Load, n-type MOS Load, 
CMOS Inverters. 
 
SECTION-B 
Transmission Gate, BiCMOS (Design Rules), MOS Inverter’s Switching Characteristics 
& Interconnect Effects: Delay Time, Interconnect Parasitics, Capacitances(Gate & 
routing capacitance), Resistance, RC Delay, Wire Delays, Inductances, Gate Delays, 
Stage Ratio, Power Disscipation, CMOS Logic Gate Design, Physical Design, Complex 
Gate Layout. 
 
SECTION-C 
Sequential MOS Logic Circuits: Behaviour of Bistable element, CMOS Latches & 
Clocked Flip-flop, Clock Skew, Clocking Strategies. 
CMOS Dynamic Logic Circuit: Pass Transistor, 0,1, Transfer, Charge Leakage, Voltage 
Bootstrapping. 
Semiconductor Memories: ROM, DRAM, SRAM, PLA, Cell, Leakage Circuit, 
Input/Output Circuit   
 
Text/Reference Books: 
1) N. H. E. Weste and K. Eshraghian, Principles of CMOS VLSI Design, Addison-

Wesley Publishing Co., 2nd Edition, 1993. 
2) Nell H. E. Weste and Kamran Eshraghian, " Principles of CMOS VLSI Design ", 2nd 

Edition, Addision Wesley, 1998. 
3) Jacob Backer, Harry W. Li and David E. Boyce, " CMOS Circuit Design, Layout and 

Simulation ", Prentice Hall of India, 199 
 
  
 



 
Scheme of  M.Sc.( Physics with specialization in Electronics) - 2005-06 
M.Sc. I Semester (July-Dec., 2005) 
------------------------------------------------------------------------------------------------------------
-------------------------- 
Paper                    Contact           Cont.Ass.     Ann. Ass.
 Total  Total 
                                      Hours/week     Marks   Marks 
 Marks  T+P 
      T P T P T P
 T P 
------------------------------------------------------------------------------------------------------------
-------------------------- 
1. Mathematical Physics    4 - 20        - 40        
 60  
2. Classical Mechanics   4 - 20          - 40   -
 60 
3. Quantum Mechanics-I                  4          -  20          - 40    -
 60 
4. Computer Programing *                 4          8   20         30 40 60
 60 90 
5. Digital Electronics*                 4          4  20  15 40 30
 60 45 
------------------------------------------------------------------------------------------------------------
-------------------------- 
                                                   Total  20      12 100 45       200 90       
300 135 435 
------------------------------------------------------------------------------------------------------------
-------------------------- 
*   Common with M.Sc. (Elec)/MCA Isem 
 
 
 
 
 
 
M.Sc. II Semester (Jan.-May, 2006) 
------------------------------------------------------------------------------------------------------------
-------------------------- 
   Paper                    Contact           Cont.Ass.    Ann. Ass.
 Total  Total 
                                      Hours/week     Marks  Marks 
 Marks  T+P 
      T P T P T P
 T P 
------------------------------------------------------------------------------------------------------------
-------------------------- 



1. Statistical Mechanics          4   -        20  40  -
 60  
2. Quantum Mechanics - II                 4 -           20   -         40    -
 60    
3. Physics of Lasers and Laser Applications  4 4          20  15       40 30
 60 45 
4. Computer Oriented Numerical  4 4          20  15       40   30
 60 45  
   and Statistical Method* 
5. Analog and Digital Communication*        4 4 20   15 40 30
 60 45 
6. Communication Skills*   2 - 10   -        20   0        
30 
------------------------------------------------------------------------------------------------------------
-------------------------- 
   Total             22        12 110 45       220       90       
330       135       465 
------------------------------------------------------------------------------------------------------------
-------------------------- 
*   Common with M.Sc. (Elec)/MCA II sem 



M.Sc. III Semester (July-Dec. 2006) 
----------------------------------------------------------------------------------------------------------- 
Paper                 Contact           Cont. Ass.         Ann. Ass. Total             Total 
                                      Hours/week   Marks     Marks 
 Marks             T+P 
      T P T P T P
 T P 
------------------------------------------------------------------------------------------------------------ 
1. Condensed Matter Physics                      4 -        20   - 40 -
 60  
2. Solid State Electronics Devices*         4   4          20         15 40  30 
 60 45 
3. Electromagnetic Theory                     4          -  20         - 40   -
 60  
   and Plasma Physics** 
4. Fiber Optics and Communication*  4          4   20         15 40  30
 60 45 
5. Elective - I*     4          4   20         15 40  30
 60 45 
6. Seminar     2 - 30    - -   -
 30  - 
------------------------------------------------------------------------------------------------------------
-------------------------- 
   Total            22 12 130  45       200  90       320
 135               465 
------------------------------------------------------------------------------------------------------------
-------------------------- 
*   Common with M.Sc. (Elec)/MCA   
** Common one Section with M.Sc. (Elec) 
 



 
M.Sc. IV Semester (Jan.-May, 2007)  

SN Paper Contact 
Hours/week 

Cont. Ass. 
Marks 

Ann. Ass. 
Marks 

Total Marks 
  T P T P T P T P 
1 Nuclear and Particle 

Physics 
4  20  40  60 

 

2 Atomic and 
Molecular Physics 

4 4 20 15 40 30 60 
45 

3 Elective – II* 4 4 20 15 40 30 60 45 
4 Elective – III* 4  20  40  60  
5 Project  8  30  60  90 
 Total 16 16 80 60 120 120 240 180 
 
*   Common with M.Sc. (Elec)/M.Tech.             
 Grand Total = 1785 

 
List of Electives 
 

 Internetworking Technologies 
 Digital Signal Processing 
 Microprocessors & Microcomputer Applications 
 Nanotechnology 
 Embedded Systems  
 Microwave Electronics 
 Data Communication Networks 
 VLSI Design 
 Real Time System 
 Instrumentation 
 MOS Device Modelling & Characterization 

 



 


  
    



   

    

   

    

   

   

   

   

    

   

   

   

   

   

   

   

   

   

   

   

   

   

    

   

    

   

   

   



   

   

   

   

   

    

            



            

 

               

            



             

         

             



          



  

  

  

    

    

    

   

          

           

 





          

   

    

  



             

  

           



  

    

   

   

   

    

    

    

   

     

           

    

   

             
 

     
         
      
         
       


       


               
 



        
           


             
 

 
 

 
 

        
   

 

 

 

  


 

           

   

 

 

   

     

    

   

          

 



         

 

  

 

          

  



         



 

 

 
 

 
 
 

 

 

 

 
 

 
 
  

 

 







    

 
 
  

 

             
    

 

 
 

  

   

   

    

    

      
 
           
             
 
            
  





 

      

         

              

           

  

        

 

      

 

 

  

  

  

   

   

   

          


   





              

“Thermodynamics, Statistical and Mathematical Physics”  

“Statistical and Mathematical Physics”.

             







 
      
 


              
“Quantum Mechanics and Spectroscopy”  “  



Molecular Physics”     “Atomic Physics Lab”  
“Quantum Mechanics and Spectroscopy ”

 


          

          

  



 

 



 

   

 



found that the knowledge of computational software is the necessity of today’s




  

  

  

   

 
   
              



 
 –   

  –  
 
            




             
          
        
            

          
 
    
            
 

           
 
 


             
   

          

            

    

    



 

   

  

  

  

 
  



–            
–         
     

   

 





  


   
  

  

  



   


  


  

  

  

 

  

    

           


 
 

 




            


 
  


     
 

 
 
 






 


 

 
 


  

         
        
             
           
 

 





 





 


 




                      
                      


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             
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             

 



     



   

         
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 



     



   

 

 

     

 

   
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 



     



   

 



     
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

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



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





     


     


      


    
   
    
 

   


 
     
  


  
    


     





 



     
  
   


  

 


   
   
   




 

 

    

  
 


  


 




 


 



 

 


 

 
 




methods used in BJTs and FET’s
 



  Halkias, “Integrated

Electronics,” TMH Publications
 Robert Baylsted, “Electronics

Devices,” PHI Publications

 Malvino Leach, “Principle of

Electronics,” Tata Mg Hills

 
     
   
    
  

     
   
    


    
   



    
   
 


 

 

    

     


    
 

    







 


 






 

 
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     
   
   



  
    
   
   
 



 






    

    


     


    
    







 




 




 
 





 



  



   



 GaonkerR.S., “Microprocessor



8085/8080”, 2nd Edition, New
 


 Douglas V. Hall, “Microprocessor
and Interfacing”, Mc




 Short K.L. , “Microprocessor and

Programmed Logic”, 2nd Edition,
 


 Ram B. , “Fundamentals of

Microcomputer”, 5th rev ed.,


 Verma Seema, “8085

Interfacing and Applications”,



 
  
  
   
  


     
 
 

     
 
  




    
   
 


  
   
  




 



    

    
   


 
  




 




 





 




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

   
   
  
  


   
 




   
   
   
    
 curl). Maxwell’s equations
    
   



 
   
   
  




   
  
   
   
   



    

    




    



  


        
 
  


 
 

     
    


       
  
  


 
     
  


    
   


  
 


    

      


 
    



 
 
 
     


  


     


     


  




    


     




    
    

   
   
    



     


   
 



    

   

      

    




     

   
    



   
 


   
   
 


   
 
   


    

   
   


    
  


     



   


  


    

  


     


   


     


 
 
 
 
 
 
 
     


     






 

 
                        
                   

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   


   


  





  


  
  
                      

 
   


     




  
 

  

 
           






        




           




    
 


    




    
 


    







   
 


     








   
 


 


   






 

   
 


  
 


   







   
 


  
  


   

  


   


   

         



   

 
           



 


        




       –     




      
  


    




      
  


    




 


   
 


    




  


   
  


  


   




 



   
 


   


   




  



   
  


   
  


   

  


   
   


   

         



   
 

           
   –            



 


          





 

   
 
 

   


   




 


   
   


   


   

            
            
           
            
           

         

  
  

           
  –            
 


   


          

   


   


   
 


   


   







   
  


   


   

           
           
           





    
  


   





    
  


   

           





    
 


   

         



    

 
          

   


         


  

   
  

   

 


  
  


   

         


   
 


   

        
         
     
  


  



   

     


 


   

    
        

   



  

 
           

  


         


  

    
  

   

        


   

        
         
         
     


   

  
    


  
    

     
     

    
        

   

   
 

          
        


  


  


   

     
     

     
    
    

     


  
    

        
    



   

 
          

         
         
   
   
   
        

   

 






 

  
   
    
    
    
    
  
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     
 




   


   
  
  


  
  


   


 





      
     

 

      
    

      
     



  
 


     
    


      
   
    


       
   


 

  
   
    


      

   
  


 



   
   

    
  
 


  
 
 
 


  
 

 






     


      



 
    


     


  
  

    
    
 

         
    
    




 
 


    


     


     
    


      
    


      
 


     
   



    
  
  
  




   
    
  
   



 
   
   
 


 

 

   
  

   
   


   
  
  
 
  

  
  


  









   
  
 
 
  
   
 


 



   
   

 





 




 
 



 





     


 
 

 


     
    


      
   
   


      




 
  


   
   


    
    
    


   
  


      
 



     
   
   
 


     
   
  









 



   
   

  
 
  


  
 
 


   
  



   
 
 



 





      
    
   

 
   

   
   

  


    
   

   


   
    

 


      
   



     
   
   
 

     
   


      
  
  


    
   


   
 



    
    
   
 




 




   
 

  
 
 
  


      


      


      


  



 

  















    
 
  
   


  
  
 
 
 

      
    


       
    


       


      


 




 




   
   

   
 
 
 



   
  
  
 
 


   
  
 


 






    


     
    

 
   

 
    
   



    
     
     


 
    


      
     


   
     




   
  
   
    


   
    
   
 






                        





 

  

 
  
 
 


 
 
  
 


  
  
  



 


     


     
     


     
     


       


 
 
   


 
 


    


     


     
     


     
     


       


 
 
 


 
 
 






 


   


   
  
  


   
  


 
 



 





 


   
   

 






 –  
   
      
   
    
 –  

   


     
     
    
    
    
   

    












 












 



     


     

    
     
    
     



    
   

–   
  
   
    
  
   
   
   
    
   
 
     
  –
  
    – 
 –    


 

  
   
   
   

 
    
    
     







   
 – 
  
–  –   
 –    –

 

 – 
    
 


     
   

      
   
   
   
   
    

    
    
    








   

     

      

   

    
 
      



      
    
   
 
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   
 

  
 
 












   


   








 


   
   

 





 Analyze Maxwell’s


 



 










    
  
   
    
    
     

     
 
    







 










    
     
    
   
     
      
    







   
    
     
     
     
    
   
   

    
     








    
   


      
   


       
   



     
   
 

  
   


   
   
  

      
 
  

 

   
  
   


    
   
 


    






 



   
   

 



 




 



 




   
   
    
    
    


     

   
       
     





    
     

     
    
    
    
   
   
   
 















  








  
   
    
 
 
  
     
    
   
     
     



 
      


     
   
     
    
    
    
       
 





    
     
   
     
    

    
  
    
     

  



    – 
   – 
 –    



   
     
    
       







     

   
    

   
     


    
   
 
 

 
     
  
  

     
     


   
 
    
 

    
  
    






      
     
 


 

 

   


   
  
  
 
  
 


   
 
  


   
  
 



 


     


 
 
 


 
 
 
 
 
 
      



 


     


 
 
 


  
 
 
 


     












 


   
   

 





 




 






 


    
   
   
  
    
   
    
    

    
   

   
  
     
   –  
      
     
    
     


   
   

     
    

      
    

     
   















   



   
    
    
   
     
     
   



   

  
   
 
    

     
   
     



   
  
   
   
   
 
     
     



    
    
     
   
     
    –



    
     
    



   

     
 

  

  
 
     
  
 
    
   


      
    
   
 

      
    
   
 

     
   
 


   
    



     
 


 



   

 
  
  
  
 
  
 
 
 
  
 
 


   
  
 


 
 
 
 
  
 


  









 


   
   

 
 
  
 
 
 
 



     
   
    

      
     
  
     
      



     
   
    

      

     
     
   
    










   
  

  
 


   
 


  
 
 
 



      
     
   
    
     
    
     

 
    





     
   
     


    



    
  
 








    
  
   
     
  
   
     

   
    
   
   
 


      
 
   
     

   
    
   
  
 
      
 








     

    


  
   
      



      
    


       
    



       
    


 
 

 


 

 



       

  



 












 




  



 
 
 


 


 

range of gain ‘k for stability.

  


 







 


   
   

 




 




 




 




    
   
    
    
    
   
   
    

     
    
   
    
     
    
    







 









    
    

  
   
  
   
   
    
  








   –

    

    
   
   

    
 
   –  

     
     





  
 
   
 
    
     

  



   
     
 

    
   


      
   


     
   
   
 


    
   
    
   
 


      

   


      



  


     
 



 


   
   

  
 

  


  
  
  


   
 
 




  
 

 






    
  
   
     
    
   






  
    
  
   
     
 
     


  








    
     
    

    
    
   




    
      
    
    


    
      
    

    
 
     
   
   
    









   
  
      
    
   


   
    

    
     









  



    
   
     
    
   
    
   
   
     
    
   
     
   


 
  
    
 
     

    
     

    



      
    


    
    


      
  
 

     
   


 
   
     
 


     
   
   
 


  
  
  


        



  

  
  
  
 
 


   
  


  
 
 
  


     


      


 
  
      


 
    


 
      


 
    


     


      


 
 
      


 
    


  
     


 
    











     
   

  
  
  
  


   
  


   
  
 
 


  

 





 


   
   

 










    
   
    
     
     
      
     
    




   
    

   
    
  
   
   












 




 






 






    


   
    

    



    
     
    
    
      
    
     
    
   
 


    
      
     

     
 

   
    

    
    

    









   
     


     
   
   
    
    



 
     
   





    
    









    

   
 
   
   

   


      
     


   
    


       
 




 
  

    
 
      


  
   


 
     
    
 


     
 
   
 


   
   


 


   


    
   


 


   
  


  
 
 
  


 


 


 





     
   

 






 






 
   

    
   

dry), Diffusion Fick’s law, chemical vapor
    
    






 










    
      
     
     





 





 


    
    




     

    

     


   
    
  




  
     
   
 

 
    

      

      
  

    
 
 



     
 

     
   
 


    
 

     
    
 

       
   
   
 

     

 

     
 


   
 
    




      



   



      
   
 


 


   

 
    


  
  
  
 
 
  


   
 
  



      


      


      
    


      


      


      


  


     


  


     


      


       


       











  




   
   
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

    
   


        
   
   


 


   
   

 




 



 

 

 




 





    
    
  

    
   


    
 
     
 
 


   
    
   


     
   
 

    
  


    
 
    
 


     
   




 



    
     
   
    


 


   
   

  
  
 
 
   
 


   
  

   
 
 
    



   
  
   
   
 
   
 




   
  
   

  
 

 





    
 

   


     



   
    
   


   
   
 


    
 


      
  



    
  
    
  
   



     








  
   
 




 


   
   

  
 
 
 


   
  
  


   
 
  
  


 





     


 
   



     




     
  


    


   
 


       


  




     
   


  
    
   


    
   


   
   


  
  


    
  
   


         
   


     
    


 


   
   

   


 

 





    
  


     
   




  


   
  


   

  


   


 
 
 



     
   



     
  

     


     
   
  

    
 


     
    



   
   
   


 


   
   

 




 



 


 



 





     

  

      



  
    


      



      
   



     

Robert O’Donnell, Massachusetts
  




 


   
   

   
 
 

 




 
  
     


    
    



 
 
 
  



  
 

 


  
  
 
 


 


 
     



 
   

     
      

     


 
    
    
 

    



    
   
   

     
  


   
  
 


    
    
   
    


     
   
 
 



 




 




 

 



 




 
       
    
   
    
 
      
     
   

     


     
     
    

     


      
   
   
 

      
    
   
 

      
   


     
    
 


  
   



    




    




    
      
 


 


   
   

  
 
 
 
  
  
 
 


  
 
 
  


  
 
  
  


 




 
       
 
     

  



    
   
   


      
  

      
   
    



     
   
   


    
   
   
  
   


 





 






   
 –      –
    –
    







 



 




 





    

   
     –

   
   – 
–  – 





  
   
    

  
   
    
    


 –  –
   –   –





   
    
   
   –  

   
     
     –
   –  

  – 
 –    
  – 


 
     

  



 
  


         
    


        


      
    


 



 
    



 


   
   

 





 




 








     

   
    
    
  
   
    

     





 



 




  
   
  
   

      
     
    
    





   





     
    
    
     
    

   



    
   
    

    


    
 



     
   
   


  
 

    
 
  


    
   
   
 


      
 
      
  


 


   
   

 




 




 


     
    
     
    
  
   
   
     
    
     
      
     




 













   
    
   
    
     
    
   
     



     
    
   
    
    
 
    
    
    
   
   
     
      
    





   
   
      
     –
  
    
 
    
     
   
      




 
     
    

     


    



      



 
   
    


 
     
 


       
    
   
 


  


 



 



  




 







    
    
  

     







   
 


   
     

   
    

   
   

   
    



    
   
   
     





    


    
   
   


      
   
     


      
  
 

 


 
      
        
     
     
       
      
   
      
     
      
     
    
 

   
     







    
  



    
 
   
    









 


 
       
     
Student will learn about the ‘things’ that get
       

–       
      

      
     
     
      
      
       







      




     
    
 



 


      
     
    
      
      
     
     

     
     
   
       

      







      


   
 
 



 


      
   

     
   
 
     
   

     
 
      
     
      

     
    
     
      
 

 
       



     
    



 


        

     
  
   
    







  
      
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
                    


                   


  
  



  


  


   





     
 

 



     


    

           
           
          
   


   


   

           
 

   
    


   

           
   


   

 


   

   


   

          




 



    



    

   


        

   


        

  


    



   

  


    

 

   

           
            
 

   



    

   


         

           
          
     

         





 



    



    

            
            
   


         

   


         

            
   


          

 
    




   

 
    




   

  


        

         
    

         



 




    



    

           




         

     





 

     


      

          



    




   

     
 


   

          

    
    
    



     

    

    

    

    

  

  

 








 
 

 


  



      

 


  








 


   


   
   


    
 
  

  


    
  
  





   
   
    
    
    

 
     

   
       
     






     
  

   
    
 
   
    
   
   







  
   
    
 
 
  
     
    
   
     
     
 



    
     
   
    
   
     
    
    
    
   
    
      







    
     


 –
 – 







   
     
    

    
  
    
     
 
  


 –    
     
     


     
   

 


     

   
    

    
     


    
   
 
 

 
     
    
  

     
 


     
   
    
  

     

    



   
     
 




 
 

   


   
  
  
 
  


 


     


 
 
 


     


    


 
 
     











 


   
 
  


   
  
 



 
 
 
 
 
 
      



  
 
 
 
    



     


 



   


 
 


   
 
 

  
 


 





    
     


  


 


     


   
     


  


  
   
  

 
     
  



     
   


    
  
  


     
    


   
  
   




 




   
 

   
   


  







   
  
  
 
  

  
  


   
  
 
 
  
   
 




 



   


   
  
  


  
  


   







   
   
     
     

  
    

    
   

   
 
    
    
    









   



    
    
    
   

   
    
   
   
    
    
    

 
   

   
    




 

    
  
    

     
Terms of S, Q, ω
   
    
   
    
   
and Reciprocity, Thevenin’s Theorem and
Norton’s Theorem
 
    
   
  
   
   






 
       
     


  
    


      
   
  



      
    




      
   
   
 


  
   
   
   



 


   


 





 

 






    
  
   
     
    
   





    
  
   
   
   
    
   
   

  










 






  


    
     
    

    
    
   




    
 
    
    
  
      
    
   
      

   
   
    
    
   
   
   









   
   
      
    
   
  



   


    


     
   
     
    
   
    
   
   
     
   
   

  










 
  
    
 
     

    
     

    


 
     
     


    
  


      
   
 

     
   


 
    

  


  
   
   
 


 
     
   


 
 

   


  
  
  
 
 


   
  



     


      


  
 
      


 
    



     


    


 
 
      


       
    












  
 
 
  


  
      


 
    


       
     


 
    


 




   


  
 
  


  
 
 
 

   
  








   
   

     
    
 

     
    
     
   
     
    


 



  
 
   
     
    
    
   
 
  
    


    
      
   
   
   
   
   


  
  
    
    


   










  
  



  








   
    
   
     
  
  
  
   
    
    

  
    

 

  
   
   
     
 
    
   
   
    
    






 
   
   
  
    
  
     
 

    
     
  



     
   
   
   
     

    
     










      
  
 
   
 

 
  
 

 
      
  
  
      


     
   


      









    
  


    
  


    


  
    


    
   


   
   
 


   
   
  
  


 




   
 

  
 
 
  


    
 
  
   


  
  
 
 
 

  
 
 
 
 
 
 
 
 





 


   


 
 


     
   
    

      


     
   

    
  









  
 
 
 
 


   
  

  
 


   
 


     
  
     
      



     
     
    
    



      
     
   
    
     
    
     

 
    





     
   
   

    
    
   


    
  
 








    
  
  
   
  
   
     

   
    
   
   
 


     
  
   
     

   
   
 
      
   


  








     

    


  
   

 
      
    


 
    



      




 
   



 


 


 





 




 



  



       


 

 


 


 



 



 

range of gain ‘k for stability.

 


  











 


  







 



  







     


   
  
  

 








   
  


 
 



 


   


   
  
 
  



   
  
   
  
  


   
 
 
 


 

 


  
     
    
 

 
    

      

      
  

    
 
 


 
    
 

      
   
    


     
   


   
   
   


       
   

 

    
    
 


  
    
 

    
    
    






  
   



  
   
 


     
 

    


  
  
  
 
 
  


   
 
  



      


      


      
    


      


     
     


 


     


     


      



     


     



 


 


   








  


  








 


   



 –  


     






   
 
   
 
 


  
 
 
  
 
  
 
   
 
  


   


   
      
   
    
 –  

   
     


    
    
    
   
   

    
     
    


    








    
   

–   
  
   
    
  
   
   
   
    
   
 
     
  –
  
    – 
 –    


 
   
   
   
  
   

   
   

   







   
 – 
  
–  –   


    
    
    








 –    –

 

 – 
    
 


   
   
   
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 –  
  


 
   
  

      
  
   
 

  
  



  
 




  
 





  
   
  


 





   
 

  
 
 



   


   








 



     
   

  
  
  
  


   
  


   

 


 






  
 
 


     
   

  

 


  
  
  


  
  
  


  

  
  



  


 




 


   


 
  

  
  
  


  



   






   
 
    
  
  
   
   
   
    
   









   



     
   
    
    
  
   






    
     
   
     
  
 
  




 
    
  


   
  
     


    
  


        
   
    


      


  

  


  




   

   
  
    
   
  










  
 
  


  
    






     
   
    


    
    
    
    
  





   
    
     
   

   

  
   





 
  
 
   
  


    
   
   


    



   


    
   
   
   



  
   
  
  



    
    
   
   



 


   


  
  
 
 
   
 
   
   
 


   
  

   
 
 
    




   
     
  
   
    
 
    
    

    
     









   
     
     
   
   
    






  

 
   
 









     
    
   
    
    
    
  
  
    
     
   
    




 
   
    
   


    
  


      
  



   
  
   

   




  






 


   


  
  
 

   
  
   

  
  
  
  





The ‘Top down’ and ‘Bottom up’
  
   
    
    

     
    
  



 





 
   
    
    
    
    
  
   
  
   





  
  
   
  
  
   
    
   
  
    
    



  
     



   


     
 
   


   
   
 

   
  


    
   


   
  
  
   


       
   


    
   
 


 


   
 

   
  
 
   


   
  


   




   
    
  

    
     

    
   
   
    
   







 


    





    
   
     
     
    
   
   
  
   

    





    
    
   
       





 
  
   


     
   
  

    
  


     
    



  
   
   




     



   
   
  


   
 


   





   
     
    

     
   
      
   
    
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   


 


   
    

   
   

   
    



    
   
   


 
    


    
   



      
  



  


      
  
   


 


   


   
 


 
  


   
  



     
   
    

      
     
    















    
   
   
   
   

     
   
   
     




 
    
     
 
   
   
     
    
   
    







    

  
 

     
 


    

  


   
 

   
  
 

    
   


 
     
   
 

     

 

   
 
  

     
   


 


   


   
 
 
 
 
  
 


  
 

 


   
  






    
 – 
 –   – 
     –
  –   –

 – 
     
   –
–








   
 – Beer’s law UV – 
 –   
   –  
 –   –
   – 
 –  
 –  






 –   
 – 




    

 –   – 
 –  – 
   – 
  –   –
 – 
   




 
     
   
    


    
    
 

    
  
 

    

   


    
   


   
   
   



    
    
   
  




 


   


  
 
 
 
  
  


  
 
 


   

  





    
   

    
   
   

   

     
    
    









   
   
   
     
    

   
   
     
    





   
   
     

   
   
      
    


  



     
   
   


     
    


      
   
   



  
    
   

    
   
   
  
   


  


   


 
   


 
  
  


     




     
    
     
    
  
   
   
     
    
     
      
     
   
    
   
    















     
    
   
     



     
    
   
    
    
 
    
    
    
   
   
     
      
    





   
   
      
     –
  
    
      
    
    
   
      


 
     
    

     
 

 
    
   


  




   
    


  
   



      
    
  
  


     


  
 
 

   
   



   
   




 
  

    
   
    
      
      

    
   
    
 








 
   
     
  
    
  
     
   
    
 
    
    
   
    



  

    
    
    
    
 
  




 
   

  
    
 

     
   
  
   




 
 
   
 
 

 
    
  
 

      
   


     
    
   


     






    




  
      
 


     


   
 
  
  


   
   
    


   
  
  
   
  





 
    
   

    
   
  
   
    
    
   









  
  
 
   
   

    
    
    
    
   





   
     
    



    
     

    
    
    
   




 
  
   
   


    
   


    
   
   



    
   
   
 


  
   
      
 


 





 



  







   
 –      –
    –
    
    

   
    







 




 





– 
    
    –
 –  –  





  
   
    

  
   
    
    

  
  – 
 – 
–  – 




   
    
   
   –  

   

     –
 – 

    –
  –  
  
 – 




 
    
   
  



   


     


 
 


    
    


      
    


      
    


 
    
   
 

     


  
  
 
 
 
 
 


    
  
  


  
 
  





   
 

   
   
   
  

   
   
   
   
    










      
     
 



      
     
    

   


    

    





 

   
   

    

   
     


    
 



 
   
  


     
  


 
   


     
  
 

 
     



    
 


     
  
  
   


     
   



 


   


   
   


  
  


 
 



    
   
    
    
    
   
   
    

     
    
   
    
     
    
    





 








 
    
    

  
   
  
   
   
    





  



   –

    

    
   
   

    
 
   –  

     
     





  
 
   
 
    
     

  


 
   

 

    
   


  
   


     
   
   
 


    
   
    
   
 


      



   
    


   
  


    
  



 


 

     
     

       
     
     
 
    

      
 
     
     
   
 
    
  
     








    
  



   
  
  
  










  


 

      
       
     
world. Student will learn about the ‘things’

       
 –    
        
     
      
     
    
 










      




     
   
 



 


 

     
   
    
     

     
 
     
    








     
   

    

      


  
 




 

 

     
   
      
    
   
   
     
    
   
     
    
       


     
      
     
   
    
     

    








   





     
    



 


 

 
    
     
     
      

     
   
     
   

     
       
   
    
    
  

    








 
 



 



 


   
     

    
     

    
   








       

  
   


  



 




 


    


  
    
 
   
   
   
     
    








  





   




 




   
   

   
 
 
 




   
 
    
     
   
    
    



   
  
  
  
  


   
  
 


    




    
    
   
     
   
   
   
  
    





   
   
    
    
   
   
    
 
   
   
      
     


    
  
     


      
   
 

      
 




   
    




  

   
    



  
 
   
 








 
                    
  
                 
                  
                     




  


  
                  


 


 
 
 


  

                  


              


  
      




                 


  


 


  


 
  
  


     eering and management principles and apply these to one’s own


                   







   

 

           

             

 
   


     
   


   

              

 
   


     
   


   

             

    


   
    


   

                 

 
  


     
  


   

         

         



   

 

            

 



     



   

 



     



   

             

             

             

                 

             

           

         



 

      

      

      

      

      

       

      

      

      
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     
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



   
  
 
 
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
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  

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
  

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
       

    
   


      
 “Principles  
VLSI Design“, 2nd Edition, Addision


  
E. Boyce, “ CMOS Circuit Design,
d Simulation “, Prentice Hall


    
“CMOS Digital Integrated Circuits” 
    
  

 
“Basic VLSI Design” 3rd Edition.



      

    
   


   
    
   


      
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 



 



 

   
  

   
 
 


   
   
 

  


   
  
 


    
  


      


       
 


 
  


      
    


      
    


     
    


  
    


 
   


 
   


       
   


       
   












     
   


      
   


      
   
  



   
  


      
    
  



    
  


      




   


     
    


    
    


     
    


 


   
 

  








 



 



 
 



 






      




 


   


         


 


  
 

  
 


 
  


  




     
     
   



      
   
   
  




 






   
  

  


  


 
   
 




      


      


      
    
 

 


     

      


      
 

      
    


 




 



   
 


  

 



   
 


   
  
  


   
  
  







 







   
 

 






 






 




 






 S. M. SZE “Semiconductor Devices
Physics and Technology” 2nd Edition


      
Banerjee “Solid State Electronics
devices” Pearson Education

      
“CMOS Digital Integrated Circuits


 Sedra/Smith” Microelectronics
Circuits” forth edition 

 


  
 


   
  
  


     
   
    
 

    
  




     


   


     
   





  
   
 


 





   
 

 




 




 




 
 


 






      
 


      



    




    
    


       
    


         
    
    



     
    


       
    


     
   


     
    
     


      
     
     


      
    
     



     
 

  


 




   
  


     


     

    
 






 

 
 



    
  
 


 
 
 



 


      


       


     


      


      


 
    


     



   

    
    


     
    

    


     

   
    
      


 
     
    


      
    


   
    


 


 
      
    
  


 
    
     


     












       
    
      

     


     
     


      
   
     
    
 

      
 


      
  
    


 



   
 

    
   
 
  
  
   
 


 

   
  

 






    
“Analog VLSI signal and Information
processing”, McGraw


   “Application  
Integrated Circuits”   


     






      
 


 
    
    


    
    


     






  

  

  
 
  


    
“Analog VLSI Design   
CMOS” Prentice Hall, 1998.

      
“Noel K.Strader, VLSI Design
    
Circuits”, Mc Graw Hill International


    
“Design of Analog 
   
signal processing”,  

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    
   
  
  


 



 

   
  

   


   
   


  
  
 
   
  


      
     

      
 

 


 


 


 


     


     


      


      


      


    









 
 


     


     


     
 

    


 



   
 

   
  
 
  


   
 
   


  
  

  


  

 





 



   
 

  
  
 
  



 

 






   


 
Frequency Integrated Circuits”,



     


      
  
 

 



  
 
 


  
 
  


    
 
   


     



    
     


   
    
 



      
     
   
  


     
   
 



 


   
 

 
 




   
 


   
  
  


   
  
  


  

 





        



  

  
  
    


   
   



  
 
 
 
 
   



 





 





   
 

 



 


 



 






 


 






      


 




       


 


 
  


 
   



      
    


 
 


      
   


      
   


   
   


     
   






    
   






    
      
  
  
   


 



   
 

   
  


   


   
 
  



 






    




      
  


      
   


   


         



      



     
    
    


    
   


    
    




 




   
 

  
 
  
  


    
 

 






   
    
   


   


     
   

 

    
     





   
 
 
 


   
  
  


    


   
  


     
    



     
    
  

 

     
  

  
   


   
    
   
 


 





   
 

 



 



 




 




 

   
   



   
   
 




    
   


   
  
   


     
  


 
     

   



     
  
   









   


   
  


 





   
 

   
  


   
  
  
   


   
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     


     
   


     
   
   


       
    


    

   


       
     
    




     
  
      







     


 


    


     


     
   


   
    


     
  







  
 



  
     
 



 




   
 

   


   
  


   
  
 
  
  
  


 






       
  
    


     
   


      
   



     

  
  


     
    


     
   
  






   
  
  
  


 
  




  
     




 





   
 

 


 



 


 






    
   


 
     



     
   



     
     
 

 




   
 

   
 
  
  
   

  
 


  
   
   
  


    


 






•     



     
   




      
    
  
   



    

  
 




 




   
 

   
   


   
 


    
 


 






    


     



     



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   
 

    





   
  
  


    


    


    
   


 

   


    
 

       
  
 



   
   
     
    

 


 

    
  



 






   
 

  




 



 






•     
   
   




    
   


 
   
   



     
    
  
 

 
 
 

      
    
   
 



 




   
 

   
  
  
   


    
   
  


 
  


 






    
    


   
  


   
    


   




      
   


    
   



      
    


    
 
    


     
 


      
   
    


    
   
  




  
    
   
 




 



   
 

   
  
    



    
   
    

    
   
   







 
  


   
  
  





    
   
   
  
  
  
   
  




  
  
   
   
   
   
   
    


    
   
  

   
   
    


 
   
     


    
  

 



     
   
  
   


 





     
    


   


    




   
    


   


 




   
   
    
  
      




    


   
    
     
      
    
    
     
      
     
 



 
      
    

 
      


     






    
   


      

  
  


  
    
    
    
  


    

   


 








   


    
    
     


   
     
 



     


    
     



      
       
      
     
      
    
   
   









   

     


    




 




       
     


     
 

 
      

  
  



     
     




 



      

    

     
    
     
    
    
     
    
 


 



   


 





   
   
      
     
     
     
       
    
     
   
       


  
 
   


    
     





 




    
     
    

     

   
   
   
  
   
   
       




    
      
     
    


    
  


 



    
 
     
    
        

      
     
   
     

   
      
   
     


     
  





 

 






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         

  


 

            





    


 

      

         



 

      

 
   

    
    

 
   

  
   

 
   

  
   

 
   

  
   

     

    
 





   

 


    


   
  


    
  
  

  
  
   
  



 

 

 

  


 

  

            



 









     


  
  
  
  


    




   
   















 


























13. Verification of Faraday’s law and Lenz’s law.

15. To determine Self Inductance of a Coil by Anderson’s

ance of a Coil by Rayleigh’s








 







    


    
  
  


 
  
  
 
   


   
  
  


 
   
   
  
    
   






 

  

      




  

   

   

 

  















    


  
  
  
  


    


 
  











    


  
   
 
   


    
  
   
  
  
 
  

   

   



 
 
 
 



 

               


  

  







 








    


  
  
  
  


    




   
 
   








 



 


  



    


    
  

 


   
  
  
  


    
 
 

   
 





 

 

 


 



  

 

  

 

 







    
     






     


  
  
  
  


    




   
  


 
by using Calendar and Barn’s constant flow


       
 
or Cardboard) using Lee’s disc method.

       


 
    


     
) using Clement and Desorme’s method.

    
with temperature and verify the stefan’s law.

 To determine the value of stefan’s constant.
 
 
 
        



        
Calendar and Barn’s cons

        
      
Lee’s disc method.

        


         


       
Clement and Desorme’s method.

 To verify the Stefan’s law by electrical method.
 To determine the value of stefan’s constant.
  
 
      


 
(α) of the given sample. Compare an  
(α)< (α )< (α

 To determine mechanical equivalent of heat (J) Joule’s


 
      


        


















 


    


 




 



 





 








 



 

 

 

 




 

              


 











 


    


 
    


  
   

   
 
    


       


 


 
  


   


      
Millikan’s oil drop method.

      


       




       


      


Determine the electrical charge (e/m) using Millikan’s oil




       

Rydberg’s constant.
 













     


     


      


      


 
         

using Anderson’s bridge.
      

Desauty’s bridge
 
       






    


 
 

 





 




   hanics, Planck’s Quantum
theory, Einstein’s explanation, Compton Effect, Wave
 
     
applications, Bohr’s principle of complementarity, Time
   Schrodinger’s


 

    
     
    
    
     
      


     
 
     

   



   




     
 
    
     

   epresentation, Dirac’s Bra and
        


 
     
     
  



          



       


     


      
  
         
   
       
  





        


      
     


        








 

 

    


 
    


  
   

   
 
    


       


       


        


 Determine the electrical charge (e/m) using Millikan’s


        
Rydberg’s constant.

 
 
 
 
        


 
        





 
 


    


   


    
   

  
  
  
  
  
  

  


  



 

 

 

  



 

 

 

               















 
 


    


 
    


  
   

   
 
    

    
   











    


  
 


  
 
  


   



     
     
    
     



     
     
     
 
      
     


   

     

       
       


     
 
       

 
    
  


      
    





       


 
       


       



 
 
 








   
    


    
 
   
  

 
  
  

    
 


   
  
   
  
 


   
   
   
 

 
  
  
  


 


 
 
 
 
 
 
 


 
 
 

 




 

 

 

            
      
  
           





            
              


 
     
      


 


 
 
  


 
 

 



  –


 
  

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
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 
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               
  
             


       


         


              





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   
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

 




 
               



 
potential for nation’s development.

             
             

            


 


  


 


 
 
            


          


           
            


    –         


 
          


       






           
             








  


   
 

           


           
            
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
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    
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   
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   
   
    
     
 


     



   





    























  – 
      
     
     




  
 
 

   


  


  
 


  
 








 

 

   









 


   
    
  

 

  

  

  

  

  

 –





 

 
 



   
    
 

    
  
 
  


 

          







     


    
 
  
   
   
   


   
  
  
   
  


  
   
  
   
 


           


          
 

 – 

 
 



   
    
 

   
 
  
  
 


  
  
   




            
 

  


 – 







  
 


 
  


 

 


   
    
 

 

  
 
  


 
 
  
  
  
   



   
 
 
  
 

  
  
  





             
 

  

 – 






  

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     
     
       
       
     
       
      
    
      
      

 

      
      
    

      
 

        
     


        
  

       


        
   

         
   

         
   

     
     

        
 

     
     
    
 

     
       
        
        
       
 

      
  

    
      

     

        
         
 

  
   
    
  

    
   
  
 
     


     








    
 

   


  
 
  


    
  
 




 




   
    
 

    
 
  
  



 


     
 
   
  

    


  
 
  


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
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
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 

  


  
  
  
  
  
  

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 

 


   
    
 

 
  
   
 
 

 

 


    
 

 

 
 



   
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

            
 

  

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
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   
 
    
  
 


   
   
 
  


 




   
    
 

  

   
  
 
  
 
  

   
   



 


  – 

               


 

           


 –





 



   
    
 

      
     
      

       
     


  
   
    



   

  


 


       
     
        
     
     
      
    

 

       
 

       
 

       
    


       
    


        


        
      
    

        
  

       


       


      


    
        
    
 Ramanujan’s, 


      
  Newton’s  
  

         


      
  Simpson’ 
    

     
     
 

      
  Euler’s  


    

     
      
      
     

       



     


  

     
    
   
   
   


 




   
    
 

  





 
   
  
 
  
 
  

   
   


 

 



   
    
 

    
 
 
  
  
  
 


  
 
 
  
 


   

  
  


  

  



  

            
 

 –








 
 
  
  


 
 



   
    
 

    

   
   

    
 
  

 
   
  
   

   
 
  
   
  





           


  

  

 –





 
 



   
    
 

  


  

  







  
  


    
  


    
  


   
  
 
 
  

  


   

  
 –


 


 



   
    
 

   
 
  


  
  
   




 



  
 

 

              
 



            


  







  
  
  



 –

 



  


   
  

  
 

 


   
 






        


    


              
 
 –









 



   
  

   
  


   
  



  


        


      


              


  

 –








 




   
  

   
 
 
  


   



               
 

  
 



  –

 –





 


   
  

   



    



         
 

  
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