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FOURTH SEMESTER M.Se. DEGREE (REG:ULAR/SUI’PLEMEN’I‘ARY)
EXAMINATI()N, APRIL 2023

(CBCSS)

Physics
PHY 4E 22—PHYSICS OF SEMICONDUCTORS
(2019 Admission onwards)
Time : Three Hours Maximum : 30 Weightage
Section A

8 Short questions, cach answerable within 7.5 minutes.

Answer all questions, Each question carries weightage 1.

1. Explain Burstein Moss effect.

o

Why does the energy band gap decrease in semiconductors as temperature is increased ?

3. What are the different types of capacitance exhibited by a p-n junction diode ?

4. Distinguish between quantum dot and a quantum well structures.

5. Distinguish between drift and diffusion current in semiconductors.

6. How does a Light emitting diode work ?

7. Enlist the characteristics of an ideal diode.

8. Explain an application of thermoelectric celectromotive foree,

(8 x 1 = 8 weightage)
Section B
4 Essay questions, each answerable within 30 minutes
Answer any two questions, Eacl question carries weightage 5.

9. With neat diagram explain the quantum mechanical tunnelling in a tunnel diode.
10, Explain the concept of Fermi level in se

miconductors and its va
proper mathematical steps show the Fermi lev

viation with doping density. With
el in an intrinsice semiconductor is located in the
middle of the forbidden gap.
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Explain the theory of Hall Effect. Using the two band model of Ha an L,_p":‘_:_’""
S\plain the the all 1y
the total Hall co-efficient.

@2x5=1 Wiz,

Section C

7 Problems answerable within 15 minutes.
Answer any four questions, Each question, carries weightage 3.
A potential well has heig

ht of 0.05 eV What should be the width of the w

energy of the electron (my* - 0.063 m ) would he equal to 0.025 ¢V
The following data are

given for intri
. =0.39 m2/y.

nsic E€rmanium at 3¢ K n;=24 x 1p:.
SiHy =019 m2v.g Calculat

e the resistivity of the sample,

=1x10%5 ¢py-3. Wh

hole toncentratjon be in this Materjg] 9 Int

rinsic carrier cop
fficient (Ryp) of a semiconductor 1s 3.22 « 104 8 CL. Its resistis:
m. Caleylate the mobility and carriep concentration of

The Hal) Co-¢
8.50 x 108 .

the carriers,
Calculate the space charge Width gt zerq hig

| sfor g Schottky
Capacitance p(‘rmittivity € =11. ilt N
Nd = 106, ’

Contact wit}, the following paras:
trier V, . < 0.334 V, doping &=

| . tal of resistivity 154 x 107 Qe
v octr(ms/m“. |
Caley)gy

. s in ¢ e . -
10% s . Pper “bl\\'m > Classica] 1o o y p (e
kpg/ms. (eslsl,i\:j[), o copy, 8 Classieq) laws, Given that the
ad.. YUPper - p \
adurs IIUmI,(_.,. =@ per 1.73 X 10-8

e wels
ohm-m, atomic
per k-mol.

V2 x 102

4x3= 12 wels”
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