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     Max. Marks: 60


 Note: No additional answer sheets will be provided.

Part - A 

Max.Marks:10

Answer all QUESTIONS.

1. Explain the term “Fermi surfaces”.

2. Write short notes on quantum cellular automata.

3. Describe briefly about self-assembling circuits.

4.  Explain shortly about three-terminal resonant tunneling devices.

5. Write short notes on resonant tunneling bipolar transistor.

6. Explain the term “single-electron transistor”

7. Define the terms photon and phonon.

8. What is polymer electronics?

9. What is meant by Coulomb blockade?

10. Explain briefly about split-gate transistor.

Part – B
Max. Marks: 50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. What is reciprocal lattice? Obtain an expression for reciprocal lattice in simple cubic system. Also, prove that f.c.c lattice is reciprocal to b.c.c lattice.

2. What is quantum confinement? Explain in detail about quantum electronic devices.

3. Describe in detail about molecular electronics and switches based on nanotubes and polymer electronics

4. Write short notes on tunnelling devices. Explain the working principle of three-terminal resonant tunneling devices.

5. Write short notes on Digital circuit design based on rtbt (resonant tunneling bipolar transistor): rtbt mobile, rtbt threshold gate, rtbt multiplexers.

6. Explain the concepts of Coulomb blockade and also discuss in detail about Coulomb Blockade in a Quantum Dot Circuit.

7.  Write short notes on effective mass of electron and Fermi surfaces. Explain in detail about donors, acceptors and deep traps.
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