Name of Specialization: Digital Communication
No. of Question: 50 (Objective Type)

Duration: 1 Hr. 30 Min Maximum Marks: 50

1. COMMUNICATIONS SYSTEMS

Basic information theory; Modulation and detection in analogue and digital
systems; Sampling and data reconstructions; Quantization & coding; Time
division and frequency division multiplexing; Equalization; Optical
Communication: in free space & fiber optic; Propagation of signals at HF, VHF,
UHF and microwave frequency; Satellite Communication. Characterization of
communication signals, signal space representation, equalization, matched
filtering, binary PSK, QPSK, FSK, QAM & M-Ary modulation techniques and their
representation. Coherent & non coherent detection, carrier & symbol
synchronization, bits v/s symbol error probability, bandwidth efficiency, spread
spectrum modulation: Pseudo noise sequences, DS & FH spread spectrum.

2. DIGITAL SIGNAL PROCESSING

DFT & its properties. Decimation in time and decimation in frequency FFT
algorithms, discrete cosine transform. IIR Filter design: Butterworth design,
bilinear transformation. Low Pass, High Pass, Band Pass and Band Stop digital
filters. Spectral transformation of IIR filters. FIR filter design: Symmetric and
antisymmetric linear phase. FIR filter by rectangular, triangular and Blackman
window functions. Finite word length effects in FIR and IIR digital filters:
Quantization, round off errors and overflow errors. Multi rate digital signal
processing: Concepts, design of practical sampling rate converters, Decimators,
interpolators. Polyphase decompositions.

3. ANTENNA THEORY ANDTECHNIQUES

Review of the theory of electromagnetic radiation. Introduction to various antenna
types wire, loop and helical antennas, analysis using assumed current
distribution. Aperture antennas: slot, wave guide, horn, and reflector antennas.
Analysis using field equivalence principle and Fourier transform methods. Linear
arrays. Traveling wave & broadband antennas. Antenna measurements. Printed
antennas: Feeding methods, transmission line & cavity models, analysis and
design of rectangular & circular microstrip antenna. Arrays: pattern synthesis,
planar arrays, phased arrays. Active antennas and arrays. Paraboloidal reflector
antenna, different feed configurations, shaped beam antennas, lens antenna.
Antennas for biomedical applications. Smart antennas for mobile
communications. Antenna for infrared detectors.

4. VLSI DESIGN

Basic operation of CMOS inverter, detailed analysis of its noise margin
propagation delay, power dissipation concept of layout & area, layout optimization
& area estimation for a single as well as combinational logic circuits.

Design of sequential logic circuits: Static & dynamic latches registers, dynamic
transmission gate, CMOS gate, pipelining approach for optimize sequential



circuits, NDRA-CMOS pipelined structure, nonbistable sequential circuits,
Schmitt trigger.

Implementation strategies for digital ICs, introduction of custom and circuit design,
hierarchy cell- based design array-based implementation, building blocks of
adder, multiplier, shifter, barrel shifter, algorithmic shifter and other arithmetic
operators, power speed tradeoff in data path structure.

Design memory & array structure memory architectures & building blocks,
address decoder, sense amplifiers, driver/ buffers, timing control, power
dissipation in memories, idea of testability and fault detection models.

5. HIGH FREQUENCY ELECTRONICS

Analysis of planar transmission lines: Variational method. losses in microstrip
lines, analysis & design of devices; passive circuits, impedance transformers,
couplers, power dividers, filters, oscillators, mixers, switches, amplifiers (narrow
band /broad band) oscillators, active & passive phase shifters.



