'S

PHY 12
PHY 192
PHY 183
FHY 14
PHY 185
Bem, -
PHY 2@
PHRY 282
PRY 2@3
PHY 294
PHY 205
Sen. :-
PHY 3
PIY 392

FHY 383
PRY 323
PHY 383
PHY 394
PHY 3@5
Note

Sem. -
PHY 4

PHY 4@2

i1

II1

NORTH MAHARASHTRA UNIVERSITY, JALGAON
H.5c.

Methods of Mathematical Physics

Quantum Mechanics

Classical Mechanics

Elactronics Wave-shaping and Circuit design )

General Laboratory - 1

Statistical Mechanica
Solid State Physics
Electrodynamics
Digital Electronics

General Laboratory - II

Atomic and Molecular Physics

Solid state physics - 1

Any one of the following ( (ourse PHY 323 ) :-

A :

B :
o :

At end of the I1Ird Sem.
far
to

IV

I'hy=ics of Semiconductor Devices
Microwave Electronics

Vacuum tech. and thin film physics

Special Laboratory - 1
Praoject

assessment of PHY 385 Project Course

the first half (ocut of 22 marks} must be submitted

the Universlty office;_

Huclear Phyzics

S80}id state physics - II



4ny one of the followina ( Course PHY 403 ) :-

PilY 4@3 4 -
PHY 443 B

PHY 493 C
PY 404
FHY 485

Crystal growth and their characterization
Microprocessor

Numerical methodz and Computer Programming
Special Laboratory - II

Project
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RORTH MAHARASHTRA UNIVERSITY, JALGAON
P*iﬂ' Eﬁﬂ K.5¢. (PHYSICS) PHY 3p1

&tonle and Molecylas Phveics
( W.e.f. Trom June, 1983}

i mmmmmﬂmﬁu=

3>

qx

11 coupling, sz coupling, LS coupling, Pauli exclusion rrinciple,
courling schemes for twoe electrons, faotors for L5 coupling, Lande
interval rule, Ji coupling branching rule, selection rule, intensity
relations. Magnetic moment of the atom,Zeeman effect,intensity rules,
calculation . of Zeeman pattern, Paschen back effect LS and 33
coupling and Paschen hack effect, Breits scheme for derivation of
speciral terms, Paulis exclusien principle. ( 18 Periods. 18 mkg )
Gomplex gpechra :

Displacement law, alteration law of multiplicities, vector model for
three more valence electrons, Lande interval rule, inverted terns,
Hund"a rule.

Eeeman effect and magnetic quantum numbers in complex spactra
magnetic energy and Lande g factor, Paschen back effect in complex
spectra, ( 8 Periods. 12 mks )
yperfine strugture :

Introduction, hyperfine structure and Lande interval rule, nuclear
interactlon with one valence electron, hyperfine struction of two or
more valence electrons, Zeeman effect in hyperfine structure, BRack
Goudsmit effect in hyperfine structure. { & Periods, 12 nks }
Pure Rotation Spectra : |

Rotation of a linear system (classical and guantum mechanical),rigid
rotator, rotational energy levels. and their populations, interaction
of radiation with rotating molecules, rotationail spectra of rigid
rotators, selection rules for linear molecules, determination of
moment of inertia and bond length from rotational spectra, relative
intensities of spectral lines, Stark effect in melecular rotaticnal

apectra, molecular rotaticn-nuclear spin coupling.

( L Perdods. 12 mks )



> ¥ibratiopal Swectra -
Vibrations of a single particle, vibrations of two particles
connected by a spring (classical}, Harmonic oscillator, vibrational
en=rgles of diatonic molecules, interaction of radiation with
vibrating molecules, wvibrational speectra of diatomie molecules,
anharmonic oscilllator, deductien of mnmolecular properties from
vibrational spectra of diatomic molecules. ( 5 Periods, 8 mits )
6> Hotatlop-Yibrajtion Specira :
Diatomic vibrating rotator coupling of rotstion and vibration,
rotation-vibration spectra, selection rules and transitions for the
vibrating rotator, intensities in rotation and vibration spectrum,
Parailel and perpendicular bands of Linear molecules,lsctope effect-
vibration, rotation. ( & Pexrdods, B mks )
7> Electronic Spectra of Diatomic Molecules
Electronic energy, potential energy curves, stabhle and unstable
molecular states, vibrational structure of electronic tranzitions,
general formula,graphical represeniation,isotope effect, rotational
structure of electroniec spectra, the branches of band, band head
formation, shading of bandas : [ortrat diagram, 1sotope effect,
intensities in electironic bands-vibrational structure-Fanck condon
principle, cbsorﬁtion and emission, Intencsity distribution in the
rotational structure ,.i 5 - 15_ transition.
( T Perdods, 12 mks }
BEFFRENCES -
1. Atomic Spectra - Hhite
{ For topics 1 to 3 )
2. Introductlon to Molecular Spectroscopy - C.M . Barrow
Mo Graw Hill, International Edition
( Zow fondez 4 o 6 )
3. Spectra of diatomic molecules ~ Herzbharg
{ Eor topic 7 )
4. Atomie structure and chemical bond - Manas Chanda

Mc Grasw Hi1il
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NCRTH MAHARASHTRA ONIVERSITY,JALGAON
M.Se. ( Solid state physics and Crystal growth )
PHY 392 Solid State Phvailcs - I
{ W.e.f. from June,1383)

1> Formation of crvstals : Crvstal growth :
Velocity of growth, Theories of growth, Mechanism of growth, Twining
Growth twins, Deformation twins, Transformation twins, Growth in the
30lid state, Recrystallization, Martensite transformation. ...8 Periods
2> Iransaformation in crystals
Elements of thermodsnamics- Introduction: Free energy calculation.
Equilibrium transformations- Ist and IInd order transfarﬁations.

&:iorder—disposer transitiona, Transformations in conmpplex structures.
Equillibrium diagrams- The phase rule, Solld sclutions, Complex
diagrams, Kinetics of transformations. ..-§ Perlods
3> Mechanical properides of crystals :
Classification of properties, Properties of engineering I1mportances,
Anisotrophy in crystals, Preferred orlentation in polycrystalline
aggregates, Elastic deformation , Single orystal, polyecrystalline
aggregates, Plastic deformation,Slip in angle crystals, Mechanics of
déformation fracture. ...02 Periocds

# 4 Imperfections in atomlc packinas -
\’;ypes of imperfections, LDiscavery of imperfectlons, classification of

imperfections, Foint dsfects, Frankel defects, Disordered crystels.Lins

defects, Large angle boundries, Small angle boundries, Stacking faults,

...8 Perlods
5> Shear strength of zingle crvstals -

$1ip, Dislocations, Burgers vechors, stress field of dislocations, Low

angle HIean boundries, dislacation densities, disloecation

multiplication and sllip, dislocatlons and crystal growth, Whiskers.

...1 Perjods



6> X-ray. electron and Newtron diffraction in cryatals ¢
Emission of X-rays, sbaorption of X-rays,The geometry of diffraction,
The intensity of the diffractedbeam, X-ray diffraction methods,The uses

of E-ray diffraction techniques,Electronic diffraction neutron

diffraction, Zeaslities. ...5 Periods
REFERENCES -

1. Introduction to solids - L.V.Azarcoff

2. %olid state physics - A.J.Dekker

9  Intreduction to solid state physics - C.Kittle

4. The physics of Engineering seclids T.S.Hutchison,D.C.Baird

h.Dislocation

- Hull
i i e
6. ¥-ray diffraction procedures (Accde. Press) -uJ
T LTSI s P ER 2 e RS Sl LR
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NOTRH MAHARASHTRA UNIVERSITY,JALGAOR

4L

M.5ce. ( PHYSICS ) PHY 393 a
Ehvaics of Semiconductor Devices
{W.e.f. from June, 1823)

1> Introduction to Semicondutors

Tvpes of semiconducters~-Elemental compounds, properties of
Silicon,Germanium and Galium arsenide Seminconducters, Direct indirect
semiconductors, charge carriers Mobility and Majority carriers, Excess
carriers and life time, Diffusion of carriers and Elsteins relation
Intrinsic somiconducters and pozition of Fermi level, degenerate and
non degemerate semiconductors carrier concentration in non degenerate
and degenerate cases,current transport internal fielded to non uniform
doping. { 12 Periods, 20 mks )
2> Meagurement of Electrical Parameters of Semiconductors :

Resistivity (Four FProbe methad ) Mobility, carrisr-concentraticon,

carried +types, by Hall effct Hayne-Lhockly experiment for measurement

af mobility of minority carries, { 6§ Periods. 12 ks )
3> Bemiconductor Dicdes
Tunnel diode, degenarate semi-conductor, principle of

operatlons,circuit applications.

Varactors diode,capacitance of p- n junction, Prineple of operation,
equivalent circult application, rectifierdiodes dependance of current
and voltage specifications, switching diodes.

Zener dlodes- reverse bias breakdown Avalenche and Zener breakdown,
device designfor particular breakdown voltage. { T Perioda. 14 mks )
4> Bipolar Junction Iransisters :

Ebers Moll Expressions switching characteristics, transient and

4.C.conditions secondary. { 4 Pericds. & mks )
5> Field Effect Trangistors -

Metal semlconductor, FET metal Insulator, semiceonductor, Ideal HOS
capacitor,surface fleldeffect transistors. ( 4 Periods. 8 nmks )

§> (pto Electronic Devices :
Solar cells photodetectors ( 4 Perjods, 8 mks )



7> Power Semicondector Devices - J

ol
General consideratlions Thyriaters family &l ,diac, Triac, poWwer
transistors. { 5 Periodx . 12 mka )
REFERENCES

B.&G.5treetman

1. Solid state Electronic devices
( Preatice Hall of India) 3 rd Edition.,
div Bar Lov

2  Semiconductors and Electronic devices

{ Prentlice Hall of India) 2 nd Edition.

3. Introducticn to Semiconductor devices Lindmyor & Wringtey

4, Physics of Semiconductor devices 5.M.8ze

{ Wyley Eastern, bLtd.)
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. RORTH MAHARASTRA ONIVERSITY » JALGAON
s M.8c(PHYSICS (W.e.f. from June, 1993)
EHY " "' 323 B
MICROWAVE ELECTRONICS
L. ELECTROMAGNETIC FILED AND HAYE EQUATIONS:

Intruduction to microwave freqencies. Copariscon betwesen Radio
and microwave frequency aspects.Electron motion in electric, magnetic
and electromagnetic field. Electric and magnetic wave eguations.
Uniform plane wave. Flane wave propogation in free space poor conductor
good conductor.Boundry conditiens. Plan wave reflection normal incidence
only.Pointing theorem. { 18 perjods, 20 Marks)

2. HICROWAVE TRANSMISSTON LINE AND HﬂiﬁﬁﬂlDEi

Transmission 1lne equation and their solution-open and terminated
transmission lines. Line impedences. Line admittance. reflaction
coefficient, transmission coeficient.Standing WAVS ratio. Smith
chart.3ingle stub matching double stube matching.

Wava duides:~Rectangu1ar,circular,Rectangular waveguides solutions of
wave egquation in rectangular co-ordinates TE and TM modes in

rectangular wavegulde power transmission. Power losses and excitation

modes in rectangular waveguid. ( 1@ perjods. 20 marks)

Rectangular cavity resonator <¢ircular cavity resonator of cavity

»  resomator re-ontract caities. E-flape (Beries tee) H-plane (5hunt fee),
S

msgic tee (Hubrid tee) wave guide corners bends and twists Direectiocnal
conplers, two hole difectional couplers, Mocrowave circulars isolatora.
Hybrid ccouplers. { 8 periods, 15 marks)

4 MICROWAVE GENERATORS:

Klystrons, Velocity modulation, burching process, output power and bezam
loading efficienty of klysterean.

Reflax Klystron Veiloclity modulation. Power output efficiency electonic

adpnittance.

Travelling wave Tubke:Construction operation.



5. AIARORAWEVEcfsadndudtotolePegdaea : -
Microwave transistors:Principle, operation microwave charecteristics,
surrent gain cutoff fregquency, power gain

Varactor diode: Frinciple, opearaztion use of varector dlode for
frequency multiplication.

microwave Tunnel diode. principle of operation, microwawve field effect
Transistors. FETS,JFS3TS, MESFETS principle of operation microwave

characgtoristics,drain current out off frequency.

L & period. 12 marks)

REFERENCE BOKKG:

1. Foundation of miecrowave englneering - Collin K. E.

2. Introduction to microwaves - Atwater
3. Intreduction to microwave - Wheeler
4. Microwave semiconductor devices
and their circuit application. - Watson
5, Microwave circuits and elements - M.L.5iscdia
6. Electromagnetic fields and waves ~ Jorden
7. Microwave ' - K.C.Gupta,
8. Elegctronic cammuq;eatiOn - Sangeeva GQupta
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,.';i NORTH MAHARASTRA UNIVERSITY, JALGAON
M.S5c(PHYSICS) (W.e.f. from June, 1993)
PHY 383 (C)
Yaccum Technolosy and Thin Film Physics

i. Varlious ranges of vaccum, conductance,impodance,speed,punp-down time
and thin relations. [ 2 periods)
2. Pumps and Gauges for H.V. and U.H.¥. : Rotary Diffisuion, Getter

punps, Evapouration, sputtenation Molecular drug,Cryogonic and orgitron

Pump . { 8 periods)

3. Method of producing thin films: Different methods chemicals CVD,
Vaccum evaporation and sputtering. Parameters governing thin films
different +types of sources, Working of Hig-vaccume systems, Theory of

Cosilne law of omission.

4. Thickness measurenments: Optical interferences technigues, Multiple

beam interforometry, Tolcksky technigue,Gravimatric method.

{ 5 periods)
5. Monltoring of film thickness: Quarts crystal monitor, optiical
thickness monitor. { 3 pariods}

§. HNucleation: Thermal accomedation coefficients, capllarity model,
sperical cap and disc. Atimatic model and Comparisan, varios states of
growth.

7 Mechanical properties:Adhesion and its measurgmets with wvarious
methods, stress measurements with various methods. {4 periodsl}

f. Rlectrical properties:- Boltzman equation, Fuch-Sondhemir theory,

TCR and its variatlon, Resustance variation of very thin £ilms, Hall
effect. L 5 perioda}

g, Optical properties, Heflaction.Refraction.Fresnels coafficients,

Complex refractive Index, Ellipsonetry Reflecting and antireflecting

films. { b periecds)

REFERENCE BOOK: -
1. Hand Book of Thin film technology - Maissel and Glansg.

‘ o Yaccum Deposition of Thin Films :~ L. Holand.

—rm
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NORTH MAHARASHTEA UHI?ERSITY,J&LGEDH
M.5¢.{ Solid state chysics )
Liﬁlo.iﬁxp_ﬁnimemPHY:iBé
Spl. Lab.-1 ¢ W.e.f. From June, 1893)
(15Exae:.imenmr-3ﬂaumﬁumignﬁach]
L-rays :
Anal -
nalvse an X-ray power photograph for s subsztance having crystal
lattice.

1> s8¢ ,ii» mee and iii> FCC and determine the {hkl} indicesl of

reflections recorded. Hence determine lattice constant and volume of

unit call.
Hicrowave :
{:; 1» Study of different microwave companents
Slotted section probe, tunable crystal detector, Kiystron  tube,
atienuators, frequency meters, directional couplera, circulators and
horn antenna.
2> Detection of relationship between frequency f, wavelength in free
space and wavelength in a wave guide by using a microwave bench.
3> Measurement of dielectric constant of various solids and ligquids at
roomnm temperature by using a microwave bench.
Crrstal defecks
t;}> Study of defects in caleite crystals by chemical etching technique
" and density of dislocation by using an optical microscope.
2> To study iloniec conductivity of solids at various temperatures
{Alkal) halides), uwuzing two probe method.
Hagnetic Resonance :
S5tudy of electron spin resonance in combined static and r.f.magnetice
fields of a parsmagnetic material.
Buclear Radlaticns -
1> To determine "FPlateau range™”, "Plateau slope” and “"Variation 1in
counts with distance” for a given G.M._Counter.

2> To atudy absorption of beta rays in aluminjum, measurement of range.



SN
Allovd -

i> To construct equlibrium rhase diagram of a series of Lead-Antimony
alloy system of varying compoesition and to measure the =utoctic
temperature by preparing Pb-3h alloys.

oy To prepare a series of Nickel-Copper alloys and to measure the curie
temperature of the alloys for different percentages of nickel content.
Thermo Gravimetric ﬂnﬁlzﬂii 1TGAY

Thero gravimetric analysis {TGA} of NiSO4, EHED crystals.

Absorption Phenomenqn

Te study absorption in Zeolites.

Rk B B ook
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NORTH MAHARASHTRA UNIVERSITY, JALGAON
M.5c. (PHYSICS) PHY 451
Buclear Physics )

( W.e.f. from June, 1993)
Huglenr Structure :
Nuclear masses and binding enefﬁies,ﬂefinatiqn of seperation energy,
Basic principles of mass spectroscopy, Neir's and Robert's mass
spectroscopes, Bainbridege’s and Jordon’s mass spectroscopes.
S5ize of the nucleus, Jdetermination of radius by electron scattering
method and by Coloumb energy difference method,
Nucleaur angular momentum and magnetic dipole moments, Electric
quadrupole moment (classical derivation only),Quadrupole interaction
energy. ( 18 Periods, 28 pmka )
The Huclear Ino -Bedy Problenm :
The Deuteron, ground state of the deuteron (Simple theory).

Hucleon-Nucleon Scattering : Fhsse shift analysis, zcattering lengthth,

. effective range,Coherent scattering by hydrogen nolecule {Qrtho and

3>

4>

para hydrogen) Born approximatlion. { 1£ Periods, 28 MEks )
Huglesr Reactors :
Brief revision of fission chain reation, Generazl reactor design.

Nuclear reactor types,research reactor {Heterogenecus) Power reactor

{ Fast breeder reactor ), reactors in India { Apsara,0irus,Purnima )

{ & Porloda, 12 MKz )

Nuglear Particle Acgelawators - -
The Frinciple of phase stability., synchro-cyclotron, Microtron,
electron-synchrotron or Bevatron. ( & Pariods., 12 Hxs )



5> Elementary Particals -

Classification on the basis of type of interaction,quantum numbers,

Isospin,strangeness,parity,Decay of elementry particles.Conservation

(29

laws and symmentry properties of elementry particles,@uark model.

Cosmic Rarys :

Origin of cosmic Rays, primary and secondary

{ 5 Periods. 10 mks )

radiations,cosnic ray

showers, Geomagnetic effects,absorption of cosmic rays.

BEFERENCES :

1)
2}
33
4)
5)
6)
7)
8)
)

12)

Atomic Nucleus

Nuclear Physlcs

An Introduction to Nuclear Physics
Concepts of Nuclear Physies

Basgic NMuclear Phygics

Intreduction to Nuclear Physics
IFtrnduction to Nuclear Physics
Elements of Huclear Physics
Nuciear Physics

Ruclear Physics

t

t

1

{ 4 Periods, 8 Mks )

E.D.Evans.

D.G.Tayal.
Bhide,Joshi.
E.L.Cohen.
B.N.Srivastava,
Herald Enge.

David Halliday,
M.L.Pandya and Yadawv.
Irving Kaplan.

Alex E.S5_Green.
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NORTH MAHARASHTRA UNIVERSITY, JALGAON
M.5c. {mmmﬁm&mm}
PHY 4@2 Solid State Phyvsics - IT
( W.e.f. from June,1583)
1> Emmrnganiﬂﬁmmmm:
Band lhecry i Energy bands, Intrinsic

semiconductors, Extrinsic

seniconductors conductivity. Flactron and hclses, Tha temperature
dependence of minority carriers and Hall effact,

Cotical bpronerties Absorption spactrum, photoconductivity,
phntovoltaic effact, junction properties.

tetal : Metal junctions, metal semiconductor Junetion,MIS structure,P-N
Junction,Transistors. «.-18 Pariods
2> Structyre of semiconductor :

The alement= : Dimond structure, @raphite structurae, complex structure,
intermetallic compounds. (General properties : III-V compounds, II-VI
compounds, Silicom carbide. BSulfides : MWurtzite and halite types,

Binary sulfides, Complex sulfides Oxides, Binary Oxides, Conplex
Oxides. --+12 Periods

3> lumipescence :

" Exeitation and ewmission,Decay mechanisms, Thallium-activited alksall

halides, Tha sulfide phosphors, Types of luminescence. ..-b Paricds
4> Ferrimasnetiszm :

Introduction, The structure of ferrites, The saturation magnetizatlion,
Elements of Neal's theory. ..-3 Pericds
5> Principle of LASER and MASER actlon

The nature of spontaneous and stimzlated emission, The master cavity,
Pumping in the optlcal MASER, The two level, Three level and Four level
optical MASER, The ruby optlcal MASBER, The semlconductor optlcal MASER,

The solid state detector,Ruby LASER, Applications of LASER in medicine



>

and crystallography.

Mossbeaur effect

Atomic motinn and chemical application.

Instrumentation,Relativity and Mossbeaur effect,

Introduction Recollles

... Berdods

resonance-absorption.

6> Radiation damaee 1n sollds

Tapage by neutron radiation, Irradiation by heavy charged particles,
Irradiaticon by fast elesctrons,Irradiation by Gammarays. ...3 Periods
7> Thotoconductivity -

Historical survey, photoconducting materials Electronic ftransitionz in
photoeconductors, Absorption and excitation, Trapping and capture,
Hecombination, Lifa +tims. photoconductivity,capture cross-sectlion,
sirple model of a photoconductor, Excitation, absorption, excitation

across the gap trapping and it°s effects.

REFERENCES

1. Introduction to sclids - L.V.Azaroff

2. 50lid state physics - A.J.Dekker

3. Introduction to solid state physics - L. Kittle

4. The physics of Engineering solids - T.8.Rutchison,D.C.Baird
5. Selid state physics - R.L.Singhal

8. Fundamentals of =so0lid state rhy=ics - Saxena, Gupta

7. Dislocation — Hull and Read

8. Mossbeaur effect -~ G.K.Wertheim

8. Crystal growth and characterization - B.Ueda, J.B.Mullin

12. Semiconducter physics ~ Shieger

11. Essentials for =olar ecall - N.P. Bingh (New Delhi)
12. Semicgnductqr physics - T.5.Hoss

13. Introduction to Mossbear effect - V.G.Bhide

14. Semiconductor physics ~ 8. M.Z2ea
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HORTH MAHARASHTRA UNIVERSITY, JALGAON
H.5¢. { Solid sziate phvsicm and C ta) )
Growth of coryztal and thelr charagterization
PHY 4P2 & ( W.e¢.f. from June, 1893}

1> Importance of erowina single crystals and thejr uses
Thermodynamic principles and crystal growth equilibria.Theary of
crystal growth .revisiocn, nucleation from sclution, melt and vapour.
2> Dolution growth :.
Growth from water solution, growth by Gel method, growth by Flux,
Hydrothermal growth,growth from flux, growth by celectrodepozition.
3> Gruth from melt
Czcharalski crystal pulling techniques, Bridgmann-Stockbarget
tachniqua, Zone meliing method, Detailed study of growth and silicon
and germanium single orystals. .
4> VYapour growth :
The wvarious methods of vapour growth. (Viz. CVD,Epitaxial growth etc.)
and growth kinetics.
Ey Introduction to liguid crystals, their classification, properties,
usaes and limitations of each type.
6> Characterization of crvatals :
a. Identify classical gravimetric and volumetric analysis.
L. Major constituents.
<. Minor constituents.
Ad. Mapping { Electrical and dielectric properties ).
e. ¥-ray power diffraction techniques.
f. Rlection microscopic technigques { TEM, SEM }.
g. Ftching studies (Chemical etching thermal and hydrothermal etching).

h. Characterikstion of arystal surfaces by optical microscopy.

- P —



e
REEERENCES -
1. Crystal growth and characterization - R.Deda, J.E.Mulling
2. Crystal growth theory and technigues - Ed. C.H.L.Goodman
9  8Shaort course on solid state phy. Vol. - Vol.I Ed.F.C.Auluk
4. Art and science of growing crystals - J.7.Gillman
. Fundamentals of erystal growth - Dr. Franz A.Rosenberg

6. Dizslocations

t

Hull and Read
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NORTH MAHARASHTRA UNIVERSITY, JALGACH

¢

H.5¢. ( PHYSICs ) PHY 483 (B)

{ W.e.f. from June, 1933
1> Introduction to Hiorocomputop :
Memories, Hicroprocessar (C.F.U.),
2> Hemory devices :

&) Biportar, Unipolar memeries,

I/0 devices, { & Lectures)

Random access memory { RAM) Bead

only
momory ( ROM,FPROM, EPRON . )
B) Study ofmemory chips : 2174,27i¢ { & Lectures)
3> ﬂrﬁhiiﬂﬂiﬂrﬂ.ﬂﬁlﬂﬂﬁi :
Detail block dlagram with pin configuration ( 3 Lecturea)
_ 4> Instruction set of BEES5 -
4;; A} .i) Instruction types
ii) Classification of instruction
1ii) Addressing modes
iv) Instruction set of 8085
B) Programming- simple programs use of subroutine { 12 Lectures)
5> Interfacing memorv and L/0 devices :
Introduction
i) Address space partitioning, address deceding
ii) Momory Interfacing
L ili} Lata transfé} schemes. ... ....
a) Frogrammed date transfer,
Sy¥nchronoua t;anﬁfer, Azsynchronoces transafer, Interrupt

driven data tranafer, Intrurrupts in 8085.
b) Direct memory acceszsz data transfer: DMA transfer in an 8085
bassed system ( & Lectures)
6> Study of interfacing devices :
i) angrammatice peripheral interface ( Ic B255)
ii) Programmable interval timer ( IC 8253) with progreamming.

iii1} Keyboard ontreoller and display controller ( IC 8279)

( T Lectures)



a

7> Inturrapts -

Need of Inturrupts; study of hardware and software Inturrupts, study
of Inturrups controller {IC 3208) { 2 Legtures)
§> Introduction to BAB6, BE388 and 8B2388 in brier { 2= Lectures?
REFERENCES

1} Micropracessor Fundamentals { Schaum’™s series)
- Roger L. Kokhein ( M.G.H.)
2 Introduction to Microprocesser Softwar. hardware, programming by
- L.A.Leventhal { M.G.H.)
3) BARA/BEBES Aszembly language programming
- L.A.lveventhal { H.G.H.)
4} Microprocessor Architecture .Programming and application
- HRamesh Goankar { WEL Bombay.)
5) MCO 86 Users manual Inter Corp. USA,

8) Introduction to microprocesser

( 3 rd Ed.) ~- A.PMathur (TMG)
7} Intreduction to micorprocesszor

{ ¥Yol. 1&2) - Adam Osborn (MGH)
8) Data manual for Microprocessor family Intel Corpusa
9) Introduction to micorprocessor - Ehapbate
1€) HMicroprocessor end its spplications - B.Ram

el . sl . oo )



&

Z"‘t

4§§
NORTH MAHARASTRA UNIVERSITY, JALGAON
M.Sc{PHYSICS) (W.e.f. from June, 1993)
PHY 423 (O)
wmmﬂmw
1.COMPUTER PROGRAMMING;
A} FORTRAN-T7: Charector set | Constants,Variables. Expressions

(Arithmatics, Relational and Logical }, Assignment statements, Input

statement, output statement,control statements( GO TO, If, DO Loops)

{ 12 perleds)
B} Subprogramme : -FUNCTION, SUBROUTINE Subprogram, Commeon statemet
equivalanic statemt. { 7 pericds.]

< NOMERICAL METHODS IN FORTRAN:

In the fcllowing topic on numerical methods,students are expected to be
able to write programs, subprogrsms or programs segments as Ewell as
perform mamerical caleulations using electronles calcoulators and
mathematicel tables.

a)Inerative methods for solution of Algebric equations-

Derivation of formula for successive Bisection, Newton Rapson metheod
Regula false and thelr comparison. L 8 periods) ‘

b) Integration - Traperoidal, simpson 1/3, Simpson 3/8 Rules DErivation

and Applications.

&) Interpclation:-Linear interpoclation, Langrages Interpolation. -
{ 4 pericdg)
4y Solution of Simulataneous equatlon - Guass Elimination method

pivoting all conditioned egquations in Guass-Selidal Iterative method.
{ 5 perlods)

REFERENCE BOOK:
1.Programming with FORTRAN - Lipaehutz {Seaum series,MC Graw Hill pub)

5. Qomputer Programming in FORTRAN-TY :— Davis

3. Computer programming in FORTRAN-T7 : Ramkumar

4. Computer programming in FORTRAN-TT : ¥. Rajaraman
5. Computer oriented numerical methos : ¥. Rajaraman
6. Introductory methods of Humerical

' Anailysis 3.8, Bastry.
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J;E NORTH MAHARASHTRA UNIVERSITY,JALGAON
M.Sec.( Solid state physics )
List of exveripents ( W.e.f. from June, 1983)
=pl, Lab - 2 PHY 494
{ 15 Experiments :- 3 Hours duration each )
Magnetism :

1 Te study variation of capacitance and pPOWeEY factor}with temperature
In ferroelectric sample.{Barrium titanate) |

2> To study variation of dc channel resistance of a field effact
transistor (BFW 1€) with sxternal magnetic field.

3> To determine the paramagnetic molar susceptibility and hence
magnetic moment and number of unpaired electroniecs in pottassium
ferricyanlde K Fe (GCN} by Guoy method.

4y Ta =study 3variatign of suceptibility of a2 magnetic slat with
temperature.

b» To study Faraday effect and to determine Vardet's constant of a
magnetic material.

Electrical properties :

iy To determine electrical conductlivity of a samiconducti?g material.
2> To determine energy gap of & semiconducting speciman. |

3> To determine energy gap in the band strugture of Indian Antimonide
from the given IR spectrum.

4> Teo study characteristics of NTC and PTC materials by varying their
temperature and to determine temperature co-efficient of resistance.
Ihin filma :

1* To prepare c¢admium sulphide photosensitive thinflle by chemical bath
deposition technlgue.

2» To determine step hight on mica-cleavage by multiple beam
interfercmetry.

3» To prepare thin films of semiconducting materials by flash
evaporation technique and to measure resistivity by two probe/ four
probe method.

4> Ta prepare thin f£ilms of photosensitive materials by soluticon growth

technique and to study their photoconductivity.



Hall peasurement @ ( For semiconductiors )

"To measure Hall co-efficient, the number of charge carriers per unit

volume and the carrier mobility in F-type and HN-type semiconducting
sanples znd compare the results.

suparconductors -

To study thecrotical asspects and preparation of superconductors.

Low temperature :

Effect of change in temperature down to liguid nitrogen temperature

upon the break down potential of 2 voltage reference diode.
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