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* Answer All Questions

M - Max mark; CO - Course Qutcome: BL - Blooms Taxonomy Level (1 - Remember, 2 -
Understand, 3 - Apply, 4 - Analyse, 5 - Evaluate, 6 - Create)
* Course Dutcome Statements:

CO 1: Give the student in-depth knowledge of the physics of solid state devices

CO 2: Impart the fundamentals of semiconductor devices, their structures and
operation

CO 3: Teach the modelling of PN Junction, MOS capacitors, and MOSFETSs

Question M co | Bt |

Explain the temperature dependence of carrier concentrations, 10 1 2
mobility degradation, and velocity saturation

Under equilibrium conditions, what is the probability of an 1 3
electron state being occupied if it is located at the Fermi level
for intrinsic semiconductors?

(a) If Eris positioned at Ec, determine the probability of finding
electrons in states at-Ec + kT,

(b) The probability of a state being filled at Ec + kT is equal to
the probability of a state being empty at Ec + 3 kT. Where is the
Fermi level located?

10

Find the resistance of a 1 cm? silicon crystal. What is the 7 3
resistance if the crystal is doped with arsenic and the doping is
i in 107 i.e., 1 ppb (parts per billion)? Given data: Atomic | 10
concentration in silicon is 5 x 1022 cm3, ny = 1.45 x 101% cm™, e
= 1350 cm?/Vs, and ps = 450 cm?/Vs. _||

Briefly discuss how effective mass influences the carrier 2 2
mobility and density of states in a semiconductor, and hence | 10
the performance of semiconductor devices.

An ideal one-sided silicon n*p junction has uniform dup_ing on 3 3
both sides of the abrupt junction. The doping relation 1s N =
50N.. The built-in potential barrier is ?SZmi{. A reverse-bias 10
voltage of 10 V is applied at T = 300 K. Determine (a) Na, Na (b)

Waep, and (c) G for Ve = 10V.
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