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Note: (a)All questions are compulsory. T \&%‘@ g

(b)Marks are indicated against each question in square brackets. 4 5

(c) The candidate is allowed to make Suitable numeric assumptions whgreveﬁareqwred for

solving problems s 5

Q.1. Discuss infrinsic, p-type and n-type semiconductors? Give detailed descrlpt;;on on how to prepare p-

type and n-type semiconductors? R P [CO:1; Marks:4]

[CO:2; Marks:3]
(i) Without external applied voltage
(i) With external applied voltage

- . %%g
Q.2. Discuss the functioning of the p-n junction %@E E

this technology succeeded in future what will -__j_ ges. [CO:2; Marks:2]
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.3. What do you know about emerging technolo h\%{i rbmcs that is based on spin of electrons? If
%‘f?

ors? How and why they are being used in the field
[CO.3, Marks:3]

Q.4. Discuss direct and indirect band ga ¢ i
of optoelectronics devices.

Q.5. Discuss the characteristics ofiED i érial and device with appropriate graphs and their respective
explanation, m s ' [CO:3; Marks:3]
ey e
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Q.6. Consider an intrin, ‘g% semlc uctor in which the effective density of states is N, in the conduction
band and N, in the v b nd. Calculate the intrinsic density and the Fermi level position for the

following tempera‘i?ui‘es*@? ?iegree Celsius, 137 degree Celsius and 237 degree Celsius. [CO:3; Marks: 2]

Q.7. The Haif&%‘e f}%}gﬁt of certain silicon specimen was found to be -6.55 x 10 * m’c from 100 to 400
K. dete% 1¢ the nature of the semiconductor. If the conductivity was found to be 200 m™., Calculate the
G mb111ty of the charge carriers. [CO:4; Marks:3]

densuﬁx

QEN,& “a.pitype germamum n,—2 I x 10”m™ density of boron 4.5 x 10% atom /m®, The electron and hole
mobility are 0.4 and 0.2 m*v’'s ! respectively. What is its conductivity before and after addition of boron
atoms. {CO:4; Marks:3]

Q.9. Find the resistance of an mtrmsm Gerod 1 mm long, 1 mm wide and 1 mm thick at 300 X. The
intrinsic carrier density 2.5 x 10 ** m™ is at 300 K and the mobility of electron and hole are 0.39 and 0.19
m’vist, [CO:4; Marks:2]
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