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gection A : Electronic Devices & Circuits + Advanced Electronics Topics

A pwatt aser beam of wav elength 6300 A is incident on the surface of a sample of Si

1(2) 1 aving surface area 1em®and (.1 em thick,
For uniform absorption of light, determine:
(i) The number of electron hole (¢-h) pairs generated per unit time per unit volume.
i) Steady state excess minority carrier concentration if excess carrier life time is
100 psec.
v \(0) [12 marks]
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Consider I at 300 K.

a silicon sample with conductivity of 0.3 U cm”

Determine shift of fermi level in the sample from intrinsic termi level for:

(i) n-type sample (ii) p-typesample.

[given u, = 1100 cm?/v.s 1, =300 cm?/V-s]
} [12 marks]
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For a forward bias p*n silicon diode operating, at room temperature, small signal
cquivalcnt circuit can be drawn as

Ot I
+
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e

If forward current flowing through diode is 2 mA and hole lifetime in n-region is

1077 second. Then calculate diode impedance at frequency of 100 kiHz.
[12 marks]
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Q1(d)| Explain briefly:
(i) Photo m;mk (ii) Etching mask
(iii) Oxidation mask (iv) Impl? fon mask [12 marks)
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(©) [na local oxidation process (LOCQOS), the whole Si wafer is first oxidized to a 1000 A pad

oxide thickness. The active regions are then masked with Si,N, and wafer is further oxidized

(1000°C in stream) until the field oxide reaches the desired 5000 A thickness.

(i) Draw the cross-sectional view showing the pad oxide, field oxide and transition
regions.

(i) Calculate the oxidation time required for the steam oxidation step. For 1000°C,

- - B . =
steam oxidation rate constants: B =5.2 x 10°A=/minute, s 111 A/min.

@\@) [12 marks]
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Q.2(a)| () Derive Hall coetticient it both electrons and I.mlu.s‘ are involved in conduction inside
a semiconductor. [ Assume p > n]

(i) Reduce the derived expression for intrinsic semiconductor
[20 marks]
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Q.2(b)
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For a pirjunction under thermal equilibrium, the width of depletion region on n-side is
A, and the width of depletion region on p-side is x,» Determine the relation between x,
and x,, for each of the following doping profiles:
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(0 implement the following functions using (3 x 6 x 4) programmable logic array (PLA).
m-lkﬁ) F\(A,B,C) = Tm(1,2,4,6)
Fo(A, B,C }_’,m(() 1,6,7)

) =
(/\ B,C) = Lm(2,6)
) =

F,(A, B, Zm(1,2,3,5,7)
[20 marks]
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Section B: Analog & Digital Communication Systems-1
Network Theory-2 + Microprocessors and Microcontroller-2

Show that at the output of phase discrimination method of $SB modulation, the difference
of the sipgnal at the summing junction produces the upper side band of the SSB signal.

“sle) . [12 marks]
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()| A random process X (t) is defined as

0'slb) X (1) = Xcos(2nf ) + Ysin(2nf,)

Where X and Y are two zero mean independent Gaussian random variable each with
variance o2,

(i) Findm(t) (ii) Find Ry(t + 7, 1)

[12 marks]
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]
5(d)[ The fundamental cut-set matrix of a network is given as follows:
0s(d) Tiigs I[] Links |
o0 bl |

Draw the oriented graph.
[12 marks]
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Q5 (e)| Describe the program status word register present in the 8031 microvontroller,
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NP—._\‘
Q.6 ()| For the network shown below, find the Z-paramelers, Find whether the network is
symmetrical and reciprocal?
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Q.6 (b)
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Find V (1) in the circuit figure shown below:
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Assume V (0) =5V,
[20 marks]
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i i i « o are used 1o deseribe an A receiver,
Q.6 (c)| Discuss briefly the following parameters whichar

(i) Selectivity (if) Sensitivity
iii) Dynamic range iv) Fidelity
(iii) Dynamic range (iv) p——
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Q.7(b)| Theindependent random variables X and Y have variance 36 and 16 respectively. If two
new random variables U = X + Y and V = X - Y are defined, then find the value of
correlation cocfficient (p,;,) between Uand V.

[20 marks]
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Q.7 (¢)| For the s-domain circuit in figure shown below:
8

1Q .
MWW T

Find:

(i) The transfer function

(i) The impulse response

(iii) The response when V(1) =u(t) V

[20 marks]
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