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Engineering Mathematics: Linear Algebra, Calculus, Differential Equations, Vector Analysis,
Complex Analysis, Probability and Statistics.

Analog Circuits: Small Signal Equivalent circuits of diodes, BJTs, MOSFETSs and analog CMOS.
Simple diode circuits, clipping, clamping, rectifier. Biasing and bias stability of transistor and FET
amplifiers. Amplifiers: single-and multi-stage, differential and operational, feedback, and power.
Frequency response of amplifiers. Simple op-amp circuits. Filters. Sinusoidal oscillators; criterion
for oscillation; single-transistor and op-amp configurations. Function generators and wave-shaping
circuits,555 Timers. Power supplies.

Digital circuits: Boolean algebra, minimization of Boolean functions; logic GATEs; digital I1C
families (DTL, TTL, ECL, MOS, CMOS). Combinatorial circuits: arithmetic circuits, code
converters, multiplexers, decoders, PROMs and PLAs. Sequential circuits: latches and flip-flops,
counters and shift-registers. Sample and hold circuits, ADCs, DACs. Semiconductor memories. 8-
bit microcontroller(8051): architecture, programming, memory and 1/O interfacing..

Signal Processing: Continuous-time signals: Fourier series and Fourier transform representations,
Laplace transforms, sampling theorem and applications; Discrete-time signals: discrete-time
Fourier transform (DTFT), DFT, FFT, Z-transform, interpolation of discrete-time signals; LTI
systems: definition and properties, causality, stability, impulse response, convolution, poles and
zeros, parallel and cascade structure, frequency response, group delay, phase delay, digital filter
design techniques.

Communications: Random processes: autocorrelation and power spectral density, properties of
white noise, filtering of random signals through LTI systems; Analog communications: amplitude
modulation and demodulation, angle modulation and demodulation, spectra of AM and FM;
Information theory: entropy, mutual information and channel capacity theorem; Digital
communications: PCM, DPCM, digital modulation schemes, amplitude, phase and frequency shift
keying (ASK, PSK, FSK), QAM, MAP and ML decoding, matched filter receiver, calculation of
bandwidth, SNR and BER for digital modulation; Fundamentals of error correction, Hamming
codes; Timing and frequency synchronization, inter-symbol interference and its mitigation; Basics
of TDMA, FDMA and CDMA.



