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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Draw the (100) & (110) cubic crystal planes.

An electron’s energy is measured with an uncertainty of 1.2 ev. What is the
minimum uncertainty in time over which the energy is measured?

How is population inversion achieved in lasers? .
Mention some of the applications of Photo Luminescence.

Calculate the output power from a GaAs LED having an electron current of
1.0 mA, efficiency 7, = 50% operating at 4 =0.87 um.

Define internal quantum efficiency of a photo detector.
Explain Pockels effect.

What are Electro-optic modulators?

Distinguish between hybrid and monolithic integration:

Mention some of the applications of optoelectronic integrated circuits?
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PART B — (5 x 16 = 80 marks)

(i)  Determine the packing fraction of Simple Cubic Crystal system. (8)

(i1) Derive Bragg’s law in X ray diffraction. 8)
- Or

Derive expressions for density of carriers in Intrinsic and Extrinsic

semiconductors. (16}

Exzplain the operation of LED and also derive an expression for the
frequerncy response and medulation bandwidth of an LED. (16)

Or
Write a detailed note on the different types of Luminescence and its

applications. 16)

Explain the operation of a photoconductor with neat sketch. Also obtain
the expression for steady-state photocurrent and gain [_ph of the
photoconductor. (16)

Or
(i)  Explain the operation of a reverse biased PIN phdtodiode. 4)

(i) Excess carriers are uniformly generated in a GaAs photoconductor
at a rate of G, =10" cm®s™ . The area is A=10" cm?® and the
length is L =100 um . The other parameters are :

Ny =5x10% cm™ N,=0
i, =8000 cmg/V_—s #, =260em? [V -8
T =107 s To=10"%s.

If a voltage of 5 volts is applied, calculate (1) the steady state excess
carrier concentration, (2) the photoconductivity, (3) the steady state
photocurrent, and (4) photoconductor gain. 12)

Explain the principle of operation of linear electro-optic modulator and
show how the phage shift determines the output is linearly or circularly

polarised. (16)
' Or ‘

Write notes on : R

(i)  Quantum Confined Stark Effect 8)

(i) Self- Electro- Optic Device. (8)
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With the help of neat sketches of a PIN-HBT front end photoreceiver

showing the epitaxial stiucture, its equivalent circuit with active and

passive elements, explain the measurement of the eye diagram of the

photoreceiver. : (16)
Or -

Describe the guided wave Mach-Zehnder interferometer and arrive at the
expression for half wave phase shift voltage v, . T (18)
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