Syllabus for VLSI and Embedded System:

Network solution methods: nodal and mesh analysis; Network theorems: superposition, Thevenin and
Norton’s, maximum power transfer; Wye-Delta transformation; Steady state sinusoidal analysis using
phasors; Time domain analysis of simple linear circuits; Solution of network equations using Laplace
transform; Frequency domain analysis of RLC circuits; Linear 2-port network parameters: driving
point and transfer functions; State equations for networks.

Energy bands in intrinsic and extrinsic silicon; Carrier transport: diffusion current, drift current,
mobility and resistivity; Generation and recombination of carriers; Poisson and continuity equations;
P-N junction, Zener diode, BJT, MOS capacitor, MOSFET, LED, photo diode and solar cell;
Integrated circuit fabrication process: oxidation, diffusion, ion implantation, photolithography and
twin-tub CMOS process.

Small signal equivalent circuits of diodes, BJTs and MOSFETs; Simple diode circuits: clipping,
clamping and rectifiers; Single-stage BJT and MOSFET amplifiers: biasing, bias stability, mid-
frequency small signal analysis and frequency response; BJT and MOSFET amplifiers: multi-stage,
differential, feedback, power and operational, Simple op-amp circuits; Active filters; Sinusoidal
oscillators: criterion for oscillation, single-transistor and opamp configurations; Function generators,
wave-shaping circuits and 555 timers; Voltage reference circuits; Power supplies: ripple removal and
regulation.

Number systems; Combinatorial circuits: Boolean algebra, minimization of functions using Boolean
identities and Karnaugh map, logic gates and their static CMOS implementations, arithmetic circuits,
code converters, multiplexers, decoders and PLAs; Sequential circuits: latches and flip-flops,
counters, shift-registers and finite state machines; Data converters: sample and hold circuits, ADCs
and DACs; Semiconductor memories: ROM, SRAM, DRAM; 8-bit microprocessor (8085):
architecture, programming, memory and I/O interfacing..

Linear control theory, stability understanding using root locus, Bode plot, Nyquist plot, polar
plot etc.

Understanding of laboratory instruments: active and passive probes, CRO, DSO, function
generator, spectrum analyser, power supply etc.



