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Q.1(a) Explain the concept of negative differential resistance in Gunn diodes. Give the [5] CO1 3,2
applications of Gunn diodes in electronic circuits and communication systems.
Q.1(b) Describe how the Hall coefficient and carrier mobility vary with temperature. Discuss the [5] CO1 2,2
fundamental principles behind the Hall effect in semiconductors.

Q.2(a) An abrupt Si p-n junction (A = 10 cm?) at 300 K has properties such as N, = 10"7cm3, Ny = [5] CO2 4,4
10"%cm’3, 1,=10 Y, Hp = 450, T,=0.1ps P, =700. The junction is forward biased by 0.5 V.
Calculate the forward current? What is the current at a reverse bias of -0.5 V?

Q.2(b) Define the continuity equation in the context of carrier transport in semiconductors. How [5] CO2 2,3
does the continuity equation account for carrier generation, recombination, and
transport?

Q.3(a) Discuss the differences between avalanche breakdown and Zener breakdown. [5] CO3 2
Q.3(b) Explain the tunneling process in a tunnel diode. How does the tunneling effect lead to [5] CO3 3,3
the unique characteristics of a tunnel diode?

Q.4(a) Explain the fundamental principles of BJT operation. Discuss the roles of majority and [5] CO4 3,2
minority carriers in BJT operation.
Q.4(b) Define base narrowing in a BJT. Discuss the factors that contribute to base narrowing. [5] Co4 2,2

Q.5(a) Explain the fundamental operation of a Junction Field-Effect Transistor (JFET). Discuss [5] CO5 3,2
how the voltage applied to the gate terminal controls the current flow between the
source and drain terminals.

Q.5(b) Explain the fundamental principles of operation for both BJT and MOSFET. Compare and [5] CO5 3,2
contrast how each device controls the flow of current between its terminals.



