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(b) Explain the difference between intrinsic and
extrinsic semiconductor. Draw energy band

diagrams of n type and p type semiconductor.

(3)

(¢) Draw the energy band diagrams of a forward and

reverse bias junction. (3)

(d) What is the difference between ohmic and

rectifying contacts? Explain in brief, (3)

(e) Draw the doping profile along the block diagram

of a p-n-p transistor. Also draw its symbol. (3)

(f) Draw the structure of a p-channe!l MOSFET.
(3)

2. (a) Derive an expression for electron and hole
densities in an intrinsic semiconductor. Show

that the Fermi level is close to middle of the band

gap. (6)

(b) A stlicon ingot is doped with 10'® arsenic atoms
per cm®. Find the carrier concentration and the

Fermi level from the bottom of the conduction

1059 5

(c) Explain the working of a solar cell give its circuit
symbol and characteristics give one application of

solar cell. B {(6)

6. (a) Draw and explain the energy band diagram of
bipolar junction transistor (BJT) in thermal

equilibrium. : (6)

(b) For a BJT working under Common Base
configuration. Determine the various currents

flowing in it.
(i) B=150, 1.=3mA

(i) B=250, ,=2uA (6)

(c) Explain the phenomena of Early effect in the
transistor using suitable diagrams. Draw the input
and output characteristics of the common-base

configuration and explain its variation. (6)

7. (a) Draw the structure of MOSFET. Based upon
hiasing of controlling terminal, explain the different

regions of operation of the MOSFET. (6)

P.T.O.
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4. (a) Draw the necessary diagrams for charge density,
depletion width in the depletion region of p-n
junction and one-sided abrupt p-n junction under

no bias condition. (6)

(b) Show that show that the Fermi level remain
constant (independent of x) in case of a p-n

junction at thermal equilibrium. (6)

(¢) A p-n junction has doping density N, equal to
5x 10" c¢m ¥ and N equal to 5 x 10" ¢cm ¥ in the
2<08m5:z.>mz:5o3mp:m:c_.mx_o_:c:gﬁ

calculate the built in potential at 300K. (6)

5. (a) Give ideal diode equation and explain the current
voltage characteristics of a diode qualitatively.

(6)

(b) What is depletion capacitance in a p-n junction
diode? How does it vary with the applied voltage
for and abrupt and linearly graded junctions?
Name a device which functions on this effect.

(6)



