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Answer Question No. 1 which is compulsoryf afd any fiv the rest.

1.  Answer the following questions :

(a)
(b)
(c)
(d)
(e)

(f)
(g)
(h)

()

2x10

Define Early effect.

Draw the k-space diagrams of Si and GaAs.
Explain density of state function.

What is meant by freeze out condition ?

Draw the energy band diagram for a metal semiconductor junction
under forward and reverse bias.

In which way n-type MOSFET is different from p-type MOSFET ?
Why the base region of a transistor is made very thin 7

Define the term built-in-potential barrier for a pn-junction.

Explain the meaning of mobility.

With the help of suitable diagrams, show the minority carrier distribution
in an npn transistor for cut-off mode and saturation mode.
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2. (a)
(b)
3. (a)
(b)
4. (a)
(b)
(c)
5 (a)
(b)
6. (a)

(b)

Write the expression for the probability function of electrons and holes
in the donor and acceptor states. Discuss complete ionization and freeze
out conditions with suitable energy band diagram. 5

What do mean by charge neutrality in semiconductor. Discuss

ghs€miconductor at T = 300° K in which N,=10" cm™
and N, = 3x10" cm=3. Assume that n, =1.5x10' cm™3, determine the
thermal equilibrium electrons and hole concentration in a compensated
p-type semiconductor. 5

Discuss about the scattering mechanism available in semiconductor material.
4

Assume that the diffusion co-efficient of a carrier at T = 300° K is
D = 28.3 cm®/s. Calculate the carrier mobility. 3

Draw the plot of variation of Er with doping concentration and
temperature. 3

Derive an expression for electric field and potential in the space charge
region of a uniformly doped pn-junction. Where does the maximum electric
field occur in space charge region ? Derive an expression for space charge
width. ' 5

Derive the Ebers-Moll equations for a BJT. Sketch the equivalent circuit
which satisfy these equations. 5

Derive the expression for the excess minority carrier electron
concentration in forward active mode in an npn bipolar transistor. 4

Derive voltage-current relationship of pn junction diode. From this
relation explain the meaning of reverse saturation current. 4
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(c) A silicon pn-junction at T = 300° K has doping concentration of
N,=3.5x10"® cm~and N_= 8.2 x10"® cm™ and has a cross-sectional
area of A = 5 x 107° cm™2. Determine the junction capacitance at

V=4V 2
7. (a) Define the Flat-band condition. Derive the expression for Flat-band
voltage of a MOS Capacitor. 4

(b) An MOS device has the following parameters aluminum gate, p-type
substrate with N_=3x10' cm™,t =250 A® and Q',, = 10" cm™
and Q__= - 0.981 V. Determine the threshold voltage. 2

(c) What isa MOSFET ? Describe the constructional fest: and working

a CMOS structure. Discuss what is meant by latch-up ina CMOS structure.
3]
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