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M.Sc. 2nd Semester Exammatmn, 2025
' PHYSICS
 (Semiconductor Physics)
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The ﬁgurés inihe right hand margin indicate marks
Candldates are required to give their answers in "
" their own words as far as practicable
- .GROUP — A
1. Answer anf two questions : - 2x2

(a) Calculate the energy difference between
the intrinsic level and Fermi energy in
an intrinsic semxconduc_:tor | :
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(2)

(b) Find the expression of barrier potential
for a p-n junction under equilibrium
condition. :

| (é) Show with a band diagram the ohmic
contact for a metal semlconductor
Junctlon

- (d) Show the posmble recombmatxon of .

carriers when a semiconductor 1s

illuminated with hght.
.GROUP ~-B.

‘2. Answer any two questions : | 4x2

" (a) What is meant by depletion temperature ?
Find an expression of depletion tempera- -
ture for a ntype semiconductor. 1 +3

(b) What is meant by diffusion length ? Find:
©an expression for diffusion length of
~ minority carriers for a p-n junction under
forward bias.
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(3)

(¢) Deérive Einstein relation assuming a
p-n junction under equilibrium
, condition '

(d) Explain what is meant by quadratic.

recombmatlon
GROIIP C
3. AnsWer any one questlon R 8x1

(a) (t') Fmd the expressmn of carrier
concentration in an »n type
' non-degenerate semiconductor at

* extremely low temperature region.

(#) Find an expression of capacitance
in an abrupt p—n junction. 4+4

() () What is meant by relaxatlon time of
- a carrler ?

@) Find- the eXpressibn of growth of
- carrier of a non-degenerate semicon-
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(4)

ductor under illumination: Also show
the expression of decay of carrier
when the light is made off.

(iii)A 0.46 pm thick sample of GaAs is
_illuminated with monochromatic light
- of hu =2 eV. The absorption coeffi-
cient a is 5 x 10* cm™'. The power
incident on the sample is 10 mo.
Find the total energy absorbed by

the sample. - 145+2
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