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Networks, Signals and Systems
Network solution methods: nodol qnd mesh onolysis: Nelwork lheorems: superposition, Thevenin ond
Norlon's, moximum power lronsfer; Wye-Dello lronslormolion; Sleody stoie sinusoidol onolysis using
phosors; Time domoin onolysis of simple lineor circuils; Solulion of network equolions using Loploce
lronsform; Frequency domoin onolysis of RLC ckcuils; Lineor 2-pori network poromelers: driving poinl
ond tronsfer funclions; Stole equotions for networks.
Continuous-time signols: Fourier series ond Fourier konsform represenlolions, sompling theorem ond
opplicotions; Discrele-lime signols: discreteJime Fourier. tronslorm {DTFT), DFT, FFT, Z-tronsform,
interpolotion of discrele-time signols; LTI systems: definilion ond properties, cousolity, stobilily, impulse
response, convolution, poles ond zeros, porollel ond coscode structure, frequency response, group
deloy, phose deloy, digitol filler design techniques.

Electronic Devices
Energy bonds in inlrinsic ond extrinsic silicon; Corrier tronspori: diffusion current, drill current, mobility ond
resistivity; Generotion ond recombinqtion ol corriers; Poisson ond continuity equolions; P-N junction,
Zener diode, BJI, MOS copocilor, MOSFET, LED, photo diode ond solor cell; lntegroted circult fobricolion
process: oxidotion, diffusion, ion implonlolion, photolilhogrophy ond twin-tub CMOS process.

Analog Circuits
Smoll signol equivolent circuils ol diodes, BJTs ond MOSFETS; Simple diode circuits: clipping, clomping
ond reclifiers; Single+toge BJT ond. MoSFET ompliliers: biosing, bios stobility, midJrequency smoll signol
onolysis ond frequency response; BJT ond MOSFET omplifiers: multi-sloge, differentiol, feedbock, power
ond operolionol; Simple op-omp circuils; Active filters; Sinusoidol oscillotors: criterion lor oscillotlon,
singleJronsistor ond opomp conligurolions; Function generolors, wove-shoping ckcuils ond 555 timers;
Volloge reference circuils; Power supplies: ripple removol ond regulolion.

Digital Circuits
Number syslems; Combinoloriol circuils: Booleon olgebro, minimizotion of functions using Booleon
identities ond Kornough mop, logic goles ond their slotic CMOS implementoiions, orithmeiic circuits,
code converters, multiplexers, decoders ond PLAs; Sequenliol circuils: Iotches ond flip-flops, counlers.
shift-regislers ond finiie slote mochines; Doto converlers: somple ond hold circuiis, ADCs ond DACs;
Semiconduclol memories: ROM, SRAM, DRAM; 8-bit microprocessor (8085): orchitecture, progromming,
memory ond l/O interfocing.

Control Systems
Bosic control syslem components; Feedbock principle; Tronsler funclioni Block diogrom represenlotion;
Signol flow groph: Tronsient ond steody-stote onolysis of LTI systems; Frequency response; Routh-Hurwitz
ond Nyquist stobilily criterio; Bode ond rootlocus plots; Log, leod ond logleod compensotion; Stole
vorioble model ond solution of slole equolion of LTI syslems.

Communications "

Rondom processes: outocorrelotion ond power speckol densily, properties of white noise, filtering of
rondom signols through LTI syslems; Anolog communicotions: omplilude modulotion ond demoduloiion,
ongle modulqlion ond demodulolion, spectro of AM ond FM, superhelerodyne receivers, circuils for
cinolog communicoiions; lnformo'tion lheory: entropy, mutuol informqlion ond chonnel copocity
theorem; Digitol communicotions: PCM, DPCM, digilol modulotion schemes, omplitude, phose ond
frequency shifl keying (ASK, PSK, FSK), QAM, MAP ond ML de'coding, molched filter receiver, colculolion
of bondwidlh, SNR ond BER for digiiol moduloiion; Fundqmentols of error correclion, Homming codes;
Timing ond frequency synchronizotion, inier-symbol inlerference ond ih miiigolion; Bosics of TDMA,
FDMA ond CDMA.

Electromagnetics & Radio Transmission
Electrostotics; Moxwell's equolions: differentiol ond integrql forms ond their interprelotion, boundory
condilions, wove equotion, Poynting veclor; Plone woves ond properties: refleclion ond refroction,
polorizolion, phose ond group velocity, propogolion through vorious medio, skin depth; Tronsmission
lines: equoiions, choroclerislic impedonce, impedonce motching, impedonce tronsformotion, S-
porometers, Smith chort; Woveguides: modes, boundory conditions, culoff frequencies, dispersion
relotions; Anlennos: onlenno lypes, rodiolion pottern, goin qnd directivity, return loss, ontenno orroys;
Bosics of rodor; Light propogotion in opticol fibers.
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