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1.a)
Draw the energy band structure and indicate the position of Fermi level in p,n, and intrinsic semiconductors at constant temparature.  How do these levels change with temparature.

   b)
Derive the expression for Fermi Level in a semiconductor material.

2.a)
State and explain continuity equation.

   b)
Find the resistivity of intrinsic silicon at 3000K.  If a donor-type impurity is added to the extent of 1 atom per 108 silicon atoms, find the resistivity.

3.a)
Derive an expression for transition capacitance for an abrupt junction diode.

   b)
Explain how a p-n junction diode conducts only in one direction.

4.a)
Derive the expression for currents in a transistor.

   b)
Explain Early effect and base-width modulation.

5.a)
Derive the relation between ( and ( of a transistor.

   b)
The reverse saturation current of a Ge transistor is 2 (A at room temparature (250C) and increases by a factor of 2 for each temparature increase of 100C.  The bias VBB=5V.  Find the maximum allowable value of RB if the transistor is to remain cut off at a temparature of 750C.

6.a)
Explain JFET drain and transfer characteristics with neat diagrams.

   b)
For a p-channel silicon FET with a=2 X 10-4 cm and channel resistivity             p= 10(-cm, (i) Find the pinch-off voltage (ii) repeat (i) for a p-channel germanium FET with ρ=2(-cm.

7.a)
Define instrinsic stand off ratio, inter base resistance, emitter saturation voltage, peak point current and valley point current for UJT.

   b)
Explain the operation and construction of PIN diode.

8.
Write short notes on:


a)
Enhancement MOSFET.


b)
Photo diodes.


c)
Hall effect.
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