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Question Paper Code : D 2182

BE/B Tech. DEGREE EXAMINATION, APRILIMAY 2010,
Eighth Semester
(Regulation 2004)
Blectronics and Communication Engincering
KC 1017 OPTO ELECTRONIC DEVICES
(Common to B.E. (PartTime) Soventh Semester Regulation 2005)
Time : Three hours Maximun : 100 marks
Answeer ALL questions.
PART A— (102 =20 marks)

1. Fstimate the density of electrons in the conduction band of intrinsic
1oV and the effective density of states N, =2.9x10") at room

temperature.

2. What are Miller indices of o erystal?

What are the difforent luminescent processes?
4 How is mode locking achicved in laser medium?
5. Montion some of the important LED materials

6 Caleulate the thermal noise current of a photoreceiver circuit with
bandwidth of 1 GH connected to a Joad resistance of 1 k2

7. What do you mean by Kerr and Pockels offect?
8 Compare analog and digital modulation.
9. What are optoclectronic integrated circuits?
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PART B — (5% 1

80 marks)

() Derive Braggs relation connecting the wavelongth of x-rays and the
angular positions of the scattered beam and the separation of

atomic planes ina erystal. a0
(i) Explain the experimental Hall set up to determine 1 type o p type
semiconductor. ©

or

Derive expressions for _carrier concentrations in an intrinsic
semiconductor and hence show that the formi level lics in the center of
the forbidden energy band as)

) Describe Einstein's theory of stimulated emission and derive
expressions for the ratio of stimulated emission rate to the
spontancous emission rate. a2

(i) Prove that the output of a tungsten lamp operating at 1300° K and
radiating at an average frequency of 510" Hz is incoherent. ()

or

Derive the expression for the total photon flux emitted by an LED due to
forward bins injection, 16)

Consider a Si pn junction with a reverse bias of 1V at 300 K. Caleulate
the diode’s photocurrent using the following parameters

Diode Area A = 1 em?, prside doping N, =3x107 em™, n-side doping
N, =8x10"em®, Electron diffusion coefficient D, =12 cm*a, Hole

diffusion coefficient D, =8 em?s, Electron minority carrier Tifetime
7,107 s, Hole minority carrier lifetime. 7, =10 s, Optical absorption
?em!, Optical power density P, =10Wiem’, Photon
Tev a8

or

coefficient ar

energy

Write short notes on
@ Shot noise.

(i) Shot noise current

i) Noise equivalent power

) Specific detectivity. Gravara
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Explain the operation of a linear electro-optic modulator with neat sketch

and hence show that linearly polarized input wave is changed to o

circularly polarized wave at the output a8
or

Write notes on

) Tunable threshold logie gate ®

) Self electro- optic device. ®

Daceribo about the following fabrication processes.

@ Molecular beam epitaxy (MBE) ®

(i) Epitaxial rogrowth. @
o

Describe about the guided wave Mach. Zehnder interforometor and
derive at the expression for half wave voltage V, a8
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