4. ELECTRONICS & TELECOMMUNICATION ENGINEERING
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. Network analysis Network solution methods: nodal and mesh analysis; Network theorems:
superposrtron Thevenin and -Norton’s, maximum power transfer; Wye Delta transformatlon
-Steady state srnusordal analys;s using phasors; Tirme domain analysrs of srmpie Ernear crrcwts
Solution of netwonf equa‘nons using Laplace transform: Frequency domam analysrs of RLC

circuits; Linear 2-port network parameters dnv;ng pornt and transfer functzons ‘State equatrons for'

.. networks. .
Z.Analogj czﬁ:‘u“ﬁ"e -Small sfgnaf'equi'\/alent circuits of diooes BJTs and MOSF‘ETS .Sirnp-le diode
circuits: clipping, clamping and rectrﬂers Srngle stage BJT and MOSFET amp!lﬂers biasing, bias
stability, mid- frequency small signal ‘analysis anci frequency response BJT and NOSFET

amplifiers: multr -stage, differential,” feedbacr’ power ‘and operatrona! Srmpfe op amp crrcuzts '

Active. filters; Sinusoidal oscillators: criterion” “for -oscillation, - srngle transsstor and op amp |

confi guretlons ‘Function generators wave shaprno crrcurts and 555 trmer' ottage reference =

crrcurts Power suppiies rippie removai and regulat[on

- Electromcs Devrces Energy bands in mtnnsrc and extrinsic sr[rcon Carner transport dm‘usron e

C.eurrent; dnft current mobrhty and resrstrvrty Generatron and recombmatron of carners Poisson

s mmnw eq”a“o”b P-N Junctron Zener diode, BT, MOS capacr’tor MOSFET, LED, photo
plantatmn"

nt & Mea_ uring lnst Sl unlts systematrc and'r dom errors rn .

measurement expressron of uncertamty - accuracy and prec;s;on |ndex propagatron of errors

PMMC M1 and dynamometer type msiruments dc potenﬂometer bndges for measurement of R,

* 1-».-?

- e and C, Q«meier *Measurement of vohage gurrent and power in snngle and three phase crrcurts

ac and dc current probes frue rms meters vo[tage and current scalmg, mstrumenf transformers
trmerfcounter trrne phase and frequency measurements drgrtal voltmeter dronai multameter

oscrlloscope shreldlng and groundrng

5. Control Systems Basic control system components Feedback pnncrple Transfer func’clon
Block dragram representation; Signal flow graph; Transient and steady-state analysrs of LTE
systems Frequency response; Routh-Hurwitz and Nyquist stabmty criteria; Bode and root-locus
plots; Lag, lead and lag-lead compensation; State: vanabie model and solution of state equation of

LTI systems

6. Fower Electronics:_Characteristics of semiconducior power devi'ces:'Diode, Thyristor, Triac,
GTO, MOSFET, IGBT; DC to DC conversion: Buck, Boost and Buck-Boost-converiers; Single and

~three phase configuration of uncontrolled rectifiers, Line commutated thyristor based converiers
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‘Bi-directional ac to dc voltage source converters, Issues of line current harmonics, Power factor, A

Dlsf"f{ortion factor of ac to dc converters, Single phase and three phase inverters, Sinusoidal p“ﬁe ot

width modulation.
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7. Communications: Random processes: autocorrelation and power spectral density, properties
of white noise, filtering of random signals _-th'rough LTI systems; Analog:communications: amplitude
modulation and demodulation, angle modulation .and demodulation, spectra of AM and.-FM,
superheterodyne receivers, circuits for analog communlcations; 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 tord_igital

modulation; Fundamentals of error correction, Hamming codes; Timing and frequency

synchronization, inter-symbol lnterterence and its mitigation; Basics of TDMA, FDMA and CDMA.

8. Signals & Systems: Continuous-time signals: Fourier series and Fourier transform
representations, sampling thedrem and apptications Discrete-time signals: discrete-time Fourier
transform (DTFT) DFT, FFT, Z-transform,: mterpolatfon of discrete -time s;gnals LTl systems:

definition and- properttes causallty, stablllty, Almpulse response, convolutlon poles and zeros

.parallel and cascade structure, frequency response group delay, phase delay, gltal filter design

techn:ques

D g!fa! Ctrcu!ts. N.zrnher syate"ns Combsnatonal csrcults Boolean algeora mmtm;zcttion of 7

mplementattons anthmetlc cwcmts code converters multlplexers decoders and PLAs :

converters: sample and hold c;rcu:ts ADCs and DACs Semlconductor memorles ROM SRAM

DRAM

10. Macroproceosors e mlcrocompUters " gbit mtcmprocessor (8085 ~architecture,
programming memory and I/O interfacing. Peripheral controllers,- Application, overview of

" advanced microprocessors.

11 ) Electromagnetic:‘ 'Electrostatics; l\llaxwell’s eouations; dlﬁerentlal and .lnte;g'ral forms and t'heir
interpfetation boundary conditions, wave eqoation Pointing vector' Plane waves and properties:
renlect:on ~and refract:on polanzatton phase and group velocity, propagatlon through various
7m_ec;a_skin depth; Transmission lines: equations, characteristic lmpedance impedance matching,
tmpedance transformation, S-parameters, Smith chart Waveou:des modes, boundary conditions,
cut-off frequencies, dispersion relations; Antennas: antenna types, radiation petiern, gain and

directivity, return loss, antenna arrays; Basics of radar; Light propagation in optical fibers.
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_functlons usmg Boolean |dentli:es and Kamaugh map, looic gates and thezr static CMOS

‘Sequential circuits: latches and ﬂlp flops counters shift- reglsters and f nlte state machmes Data i



