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B -

Answer ALL questions
PART - A L (10%x2=20 Marks)

State Widemann-Franz law. Give the value of Lorentz number and state whether
it holds good for all metals at all temperatures.

Explain the conoept of hole and give its advantages.

Draw a neat sketch to 1epresent the variation of Fermi level with temperature

~ for various concentrations in P-type semi-conductor.

Mentmn any two dlfferences between Zener and avalance breakdown.
Define magnetzc susceptibility and per meablhty
What is meant by high-k-dielectrics ? Give examples.

Why group III and g1 oup v elements alone should be chosen f()l manufacturmg

 LED%9

What do you unde1stand by quantum confined Stalk effect ?

What will happen to the band gap when the volume is reduced from that of a.
solid toa. nanomaterlal 7 ,

What is meant by coherent transport and conductance fluctuations ?
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PART-B (5x16=80 Marks)
a) 1) Write Fermi distribution function. Explain how Fermi funetlon varies with
temperature. (14)
if) Evaluate the Fermi function for an energy kT above the Fermi energy. (2)
(OR)
b) i) Obtain the Eigenvalues and Eigenfunctions of an electron enclosed in a
three dimensional potential box, (12)
11) What is meant by degenerate and non- degenerate states ? 4)
a) Derive an expressmn f01 densn:y of electrons in the conduction band and
densn:y of holes in the valence band of an mtxmsm seml conductor .. (e)
(OR).

b) With a neat sketch desm lbe the pnnmple wmkmg and apphcatmns of
1) Tunnel diode. : S B

. it) Schottky dlede - s . (848)
a) Explain fenomagnetm domain theory. Brlefly explain different types of energy
involved in domain growth. ' (16)
(OR) :
b) i) What is meant by dielectric breakdown and dielectric strength ? (4)
ii) Discuss in detail the various dielectric breakdown mechanisms and mention
the remedies to avoid break_down__in dielectric material. ' (12)
a) 1) Describe the principle, constructi_o_n and working of a photo diode. (12)
ii) Give the advantages, disadvantages and application of photo diode. @)
(OR) i
b) 1) Describe the pr1n01ple const1 uctlon and Worklng of a GaAlAs dlode
Laser. (14)

11} Calculate the wavelength of emission from GaAs semiconductor laser whose
band gap ener gy is 1.44eV (Plank’s Constant is 6.625 X 1034 Jg and velocity

of light is 3 X 108 m/sec.) (2)
a) Explain the density of states in quantum well, quantum wire and quantum
dot structure, . (16)
(OR) |
b) Write a short note on :
i) GMR

ii) Spin Valve. (8+8)




