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To study this course, the student must have had Physics as a subjecl in Diploma'

On successful completion ofthe is course. the students will be able to

Understand the strucnires ofsolids, space lattices and bonding ol atoms in cq stals'

Develop basic understandinS of physical propcnies of maller such as specitlc

L oil-l

heat, electrical conductivity and latlice vibmtions in crystals.

i. Understand the principles related toenergy bands in solid-state devices operalion

ofdiodes arld their applicalions.

4. Develop the rheoretical understanding on opemtion ol'transistor' anlplifiers and

oscillators and their applications to eleclronic devices.

5. Understand basic concepts ol modulation and demodiilation.

ll2l.ctturt\l
Cryst:rl Structures

I. Premier Indian Institutes and their contribution: Bhabha Atomic Research Centre, Murnbai,

Advanced Materials and Processes Research Institute (AMPRI). Bhopal; Defense and Research

Development Organization, New Delhi; lndian Inslitute ol Science, Bangalore: Bose

lnstitute, Kolkata, Raja Ramanna Centre for Advance Technology' Indore'

2. Classification of solids and space lattice: Crystalline and amorphous solids;Space lattice;

Basis; Lattice translational vector; Unit cell; Primitive and non- primiiivc cells: Bravais

lattice in two and three dimensions; Seven crystal systemsl Fundamentals of elements of
symmetry; Poinl groups and space groups; Lattice planes and miller indices' Ilelation

between interplanar spacing and lattice constants

3. Simple crystal structures: Simple cubic; Face cenlered cubic (NaCl): Body centered cubic

1Csill; Hexagonal closed packed: Diamond and Zinc sulflde structure: Cooldination

numbers and atomic packing fraction
4. Reciprocal lattice and its propenies. Dif'fraction in crystal: Laue's and Bragg's equationsl

Determination olcrystal structure by X-rays (Po$'der method).

Keywords/Tags: Crystal structute. Miller indices. Coordination number. Diffi'action in crystal'
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Physical propelties of mntter

Arr fl sqt+aor, x-furq (qsgt fifU)

{i@r, fr{.d Mil

ll2 l-ectu,0\l

L Specific heat: Specific heal of solid and ils variation with lemperalure; Classical theory of

Dulong and Petit; Einstein model assumptions and derivation for specific heal; Debye model

assumptions and derivation tbr speclfrc heatl Oulcolnes ofdifl'erenl models.

2. Lattice vibrations in crystalr Mono-atomic lattice vibralion and dispersion relation; Brillouin

Zonesr Concept of phonons.

3. Motion of electrons in melalst Lorentz Drude theory, electrical rcsislivity and eleclrical

conductivity; ohn's LawU = oE); Wiedemann Frenz law; Hall eflecl, Hall coetlicien6 and

expe.imental determinalion

K€ywords/Tags: Specific heat, Lattice vibration, Phonon, Electrical resislivity.
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Unit-Ill
Solid strte devices and applications

l. Energy bands and semiconductors: Fonnation of energy bands in solid; Semi-

conductors: Intrinsic and extrinsic; Concept of Fenni energy and Fermi energy level:

lMobility and drift velocity of charge carriers; Conductivity ol semiconduclorsl

Derivation for expression of concentration of electrons and holes in an intrinsic and

extrinsic semiconductor; P-N Junction, depletion layer, expression lbr polential barrierl

Current equation tbr P- N junction diode.

2. Construction, operation and characteristic curve ofdiodes: P- N Junction Diode in for\4ard

and reverse biasl Characteristics curve; Static and dynamic resistance: Avalanche and

zener Breakdown; zener diode and its application as a vollage regulalor: Photodiode.

Light Emitting diode and Solarcell.

3. Rectification: Half wave. firll wave and bridge reclitieri Eleclrical circuil and workingl

Determination ol efliciency, Ripple faclor and vollage regulalioni Unregulated and regulated

powersupply.

KeFvords/Tags: Energy bands, Semiconductorc, Zener_diodc. Photo_diode. Rectifier' Regulaled power

supply.
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UnitJV
ll2 Lecturesl

Transistor and nmplifi er

l. Transistors: Bipolar.lunclion T[ansistors (PNP and NPN): Biasing and opemtion: Operalion oi
transislors in common base. comrnon emiller ind common collector modes and lheir

characteistic curves; Relation belween currenl gains (q,P and y):. Hybrid (h)_ paranrele[ of
lransistor- JFET and MOSFET and its characterislic curve.

2. Transistor biasingr Biasing stabilizalion in transistori Thernral runway and stabilily lhciorl

Method oftransistor biasing (voltage dividing melhod).

3. Amplifiers: Amplifiers and their classification in briel Single slage common emitler

amplifier, RC coupled Amplifier; Q-poin1, load line and frequency response curve. Power

amplifi ers (only introdLrction).

Kefvords/Tags: Transislor, Anrplifi er.
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Unirv u2 Lecturesl
Oscillators, Modulation and Demodulation
l. Oscillators: Principle ofleedback amplillerst Positive and negalive leedback ampliiler; Principle

ofanoscillatorandBarkhausencriterion;lnttoductionloPhaseshiflandwienbridgeoscillalor'
2. Modulation: Defrnition. Theoretical analysis olamplitude modulalion; Modulaliorr inde\i side

bands and band width; Power dissipation in modulated wave.

3. Frequency modulation: Definition and mathematical analysis ol fiequency modulated \tave:

Modulation index. lrequency speclrum and band widlh.

4. Phase modulation: Definilion and theorelical analysisl Conlparison anrong amplitude, frequenc)

and phase modulation.

5. Demodulalioni Principle ofdetection olAnrplilude Modulaled tvavei P_N diode as square la$

Keyworris/'Iags:

1. fifu{.{ E-q.ft df} dfu{s{ (PNP. \.d NPN) 3rh{1 G r tr{, s.rqiqE 3II!-lr1,
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Tostudythiscourse,thesludentmuslhavehad Physics as a subiect in Diploma'

On successful completion olthc is coulle lhe siudents will be able to

Develop the practical kno\',ledge aboul soild slale physics and electronic devices'

Dmw the characteristics cuNes oidill'erent diodes and lransistors'

Understand the application of diodes as rectifiets and regulaled power supplies'

Understand the rvorking principle ol'ampliliers andoscillalors'

Understand the concepts olmodulation and denrod iilation'

Pnrliculrr,/fi..lI!r
iJ.trOi"nuru.t*i.li" 

"urve 
ola PN Junction diode

To sludy characleristics curve ola Zcner diode.

To study chamcteristics curve ofa liSht emitting diode (LED)'

Todetennine lhe energy band gapofasemiconduclor using P-N diode in reverse bias'

To determine ripple flactor and vollage regulation ofhalfwave and full wave recliflers'

To determine ripple factor and vollage regulatioll ol a full wave rcctil'lers using 1ll1er circuit'

To study unregulated and reBLrlated power slrPply'

To sludy characleristics curves ofPNP/NPN transistor in common base mode configumiion and

detenninaliorl currenl gain,

To slLrdy chamcterislics cuNes of PNP/ NPN t[ansislor in common emitter mode conllgu[ation and

detenrination clrrlent grill

10. To sludy characleristics curves of.lunction tleld eflect t|ansistor'

ll. To study lhemalbias slabilhy oftransistor ill co nron enliller mode'

12. To study frequency response curve ofsingle slage RC ampliflels in CE mode'

l J. Measuremenl of h-parameters of a transislor'

14. Find oul closed loop gain offeedback amplitler'

l5.studyofwaveformofWeinbridgeoscillalorandtonreasurefiequencyofoscillations'
16. Study ofamplilude modulaled wave and determination olnodulalion index using CRO

l?. Study offiequency modulated wave and determination ol'modulalion index using CRO

18. Study ofcharacteristic curve of Pholodiode

19. To study the characterislic curve of Lighl Dependent Resislor (LDR)

0. Sludy ofchamclerislic cuNe ofsolar cell.
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