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* Answer All Questions

* Consider Plank’s constant = 6.63x

s Js, Boltzmann Constant = 1.38x107% J/K, mass of electron
=9.1x10™!

Kg, Avogadro Number = 6.022x10* mol”, 1J=6.242x10"® eV
M-Marks. CO-Course outcomes, BL-Bloom’s tax

onomy level
a. COl: Understand the fundamental

physics of electronic materials

it CO2: Classify and interpret various types of current carrying mechanisms in semiconductor
| materials
p. No| Question M ICOI BL
l)ﬁ | (@) Consider an electron In an infinite potential well of size 02 nm. What is the o 3
ground energy of the electron? 4]
| (b) What is the ehergy required to put the electron at the second and third energy 10
levels? [4]
| (¢) How can this energy be provided? [2]
Assume velocity of electron as 2.5x%10° m/s. |
23 Given that the density of states related effective masses of electrons and holes in Si 2513
are approximately 1.08me and 0.60me, respectively, and the electron and hole drift
mobilities at room temperature are 1400 and 450 cm? /Vs, respectively, Eﬁ-’ 1.)e\J | 10
(a) Calculate the Intrinsic concentration [5]
(b) Intrinsic resistivity of Si. [5]
3

d.\ a) Discuss any three types of bonding in materials with dia

grams and examples. el 2
Xplain their characteristics with example applications. [6]

b) Calculate the Miller indices for x, y, z intercepts of -3, 4, o respectively. Draw the | 10
rystal unit cell plane for the obtained Miller indices. [4]

, 4. l Given that the atomic concentration in silicon is 5 x 10?2 g

cm
= 1400 cm® /Vs, and iy =450 cm?® /Vs.

,n;=1.0 x 10" cm'f’:,ue | 2e k3

(a) Find the resistance of a 1cm’ pure silicon crystal. [5] 10
|

(b) Also find the resistance of a doped silicon crystal, when it is doped with arsenic if
| the doping is 1 in 10°. [5]
D What are different types of semiconductors? Discuss all types of them with diagrams 2012
and examples. 10
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