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1.

Answer ALL questions.

PART A —(10x 2=20 marks)

Define numerical aperture.

What are the conditions for light to be propagation inside a fiber?
What are the causes of absorption?

What is polarization mode dispersion?

What are the mechanisms behind lasing action?

Define external quantum efficiency.

Define BER.

What is cut back method?
u ensure that the required system performance is-met or

r architectures of SONET/SDH network.

How do yo not?

Name two popula
PART B — (5 x 16 = 80 marks)

i) _. Compare the structure and characteristics of step index and graded

(ii) A graded index fibe
profile (@=2) and
aperture of 0.2. Es

*  propagating in the
wavelength 1 um.

fiber when the transmitted light has

Or

-~

r with a core with a plarahulic refractive index
diameter of 50zm. The fiber has numerical

timate the number of the guided modes



B) @ Congider 8 fiber with 95 ym COTE radius, core index nl=148
andA =0.01. H A=1320nDm, what value of V and how many modes
propagate in the fiber. What percent of optical power flows in the

cladding? If the core cladding difference is reduced 1o ;}:ﬁ.ﬂﬂﬂ.
how many modes does the fiber support and what fraction of the

optical power flows in the cladding? | | '_IZE-]

. (ii) Explain the functional blocks of an optical communication link with

< neat block diagram. (8)

12. (a) Discuss about fhe design optimization of single mode fiber. {16)
Or

(b) _What is waveguide dispersion? Derive an expression for time delay

Zproduced due to waveguide dispersion: (16)

13. (@) @ A double heterojunction LED emitting at a peak wavelength of
1310 nm has radiative and non-radiative recombination time of

45 ns and 95 ns respectively The drive current 18 35 mA. Determine

internal gquantum efficiency and internal power level. If the

refractive index of the light source material i8 n = 3.5, find the

power emitted from the device. (6)
(ii) ©What is fiber splicing? Discuss about fusion splicing and mechanical
splicing. (10)

Or
(b) 5Explain the working principle of laser diode and derive its rate equation.
(16)
14. (a) Explam the different methods employed in measuring the attenuation in
optical fiber with neat block diagram. (16)

Or
(b) EWhat are the performance measures of a digital receiver? Derive an
expression for bit error rate of a digital receiver. (16)

15. (a) () oDraw the generic configuration of SONET and explain th 1
@nf add drop multiplexer in SONET. s functmg}}

(i) A 90 Mb/s NRZ data transmission system that sends two
channels uses a Gaﬁlﬁﬂ laser diode that has a spectral twithSnE:f
:.n;ﬁ. The nseﬂist:me of the laser transmitter output is 2 ns. The
- m];mm mtznu: t}zls 7 km over a graded index fiber that has
< gnmh[ﬂz s m;dne _-I:Imt.anﬂer product. If the receiver bandwidth
e L themnn:lg t;ff:l:ur &1 = (.7, jhat is the system rise
g e Sy e there is no mode mmn(gﬂ';

: Or
(b) Discuss in detail about the effect of noise on system performance
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