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Code : 041605
B.Tech 6th Semester Exam., 2015

OPTICAL FIBER COMMUNICATION

ih
OUrs Full Marks -~ 70

Fuclions

Ve marks are indicated in the nght-hand margin
Lhere qre NINE questhions i this paper,
i Attempt FIVE questons in all

| Vueston No. 1 s compulsory

L. Choose the correct opuon (any seven) : 2x7=14

fal I any substance emits light of a
wavelength larger than that of incident
light, then this 1s known as

scattenng
fu) chffraction
fuy) luminescence
fivj None of the above
(b} The process of separating light into each

of its component frequencies is known
as

¥ refraction
‘_95 dispersion
fdi] scattering
fiv) total internal reflection
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(c)

(d)

(e

( 2)

The cniucal angle of incidence between
two substances with different refractive

indices, wheren; =1-5andn, =1-461s
(i} 66-3°
(uj 669

(i} 67
fiv} A6 7°
In the formation of optcal fiber through

MCVD method the diameters of core
and clad are taken respectvely as

) 8, 117
) 5, 120
fur) 11, 114
fiv) 9, 116

The term ‘power budgeting’ refers to

() the cost of cable, connectors,
equipments and installaton

(i} the loss of power due to defective
COMPOonents

fiiij the total power available minus the
attenuation loss

fiv) the comparative cost of fiber and
copper installations

(g

)

- ¥
-
"

0 Which of the following fibers has the
highest modal dispersion?

(i) Step-index multimode
(d)/Graded index multumode
(i) Step-index fmglc mode

a

-

(iv) Graded index mode

Which of the following is used as
an optical receiver . in [Ober-optic
commupi€ations?

(i, APD
(i) Tunnel diode
(i) Laser diode
(iv) LED

A fiber-optic cable has a loss of

15 dB/km. The attenuation in a cable
1000 ft long is

{y 457 dB
(i) 9-30 dB
fi) 24 dB
fiv} 4920 dB
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v possible with a o

with a core

core refractuve

| &, a cladding reflractuve index
rthy of 1300 nm?

Whe nnector losses, splice losses

are added, what 1s

10T
- 1 T,
1 T30 *[1_:{1 OE5CS

Detectar sermsilivily

Describe, with the help ol a block
diagram, the working of an optucal hber
commuricaucn Also discuss is
advantages over general communication
syslem.

A typical relatve refractive  index
difference for an optical fiber designed
for long-distance transmission is 1%.

Estimate the NA and the sohd

{ Continued )

3. [al

(b)

4, fa)

(bl

* mal compressibility of 7

(8. ¥

acceptance angle in air for the fiber
when the core index is 1-46. Further
calculate the critical angle at the tore
cladding interface within the fiber. It
may be assumed that the constants of
geometric optics hold for the fibpr.

What do you mean by modes ‘of fiber?’

[llustrate the modes for cylindrical fiber:

A multumode step-index fibér with a core
diameter of 80 um and a relative index
difference of 1-5% is operating.at a
wavelength of 085 um. i the core
refractive index is 1-48, estimate the—

(i) normalized frequency for the fiber;
(i) number of guided modes.

Discuss the all non-linear scattenng
losses associated in optical fiber

communicaton.

Silica has an eflectve estimated fictive
1400 K with an isother-
x10° "M m2NL
The refractive index s-md r.fu: photc;
elastic coefficient for silica are 1-46 an

0286 respectively.

temperature of

Determine the

{ Turm Quver }
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in decibels per

the ndamenta)

< - m sidica at optical
=
=
& 5 i
g : I can :.:_'.' fiber connector?
= * hiber connectors
=
&
o
~ i b s T e o ol T (]
g Tt multimode fibher FBT coupler
5 bU UW optical pewer. launched into
port L. The measured output power at
poris £, 3 and 4 are 0004 W, 260 W
and £7-5> uW respectively. Determine the
CXCESs loss, mmsertion losses between the
nputl and output ports, the crosstalk
and the split ratio of the device. e
6. (a) Discuss the major requirements for an
opucal fiber emitter. 7

fb), A DH surface emitter which has an
emission area diameter of 50 um is butt
Jointed to an 80 um core step-index fiber
with an NA of 0-15. The device has a
radiance of 30 W Sri'em™? at a
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constant operaung drive cursrent.
Estimate the optical power coupled into
_the fiber. It is assumed that the
, eflection coefficient at the index
matched fiber surface is 0-01. 7

{ Continued )

7.
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(a)

%)

(a)

(b)

faj

(b)

(7%

Describe the working of PIN photodiode

with neat diagram.

The quantum efficiency of a partcular
silicon’ APD is 80% for the detection of
radiation at a wavelength of 09 um.
When the incident optical pdwer. “is
05 'gW, the output current {rom the
device (after avalanche gain] is 11 pA
Detefmine the ‘multiplication factor of
photodiode under these condiuons.

Write short notes on the following :

{if Dark current noise

(i) Quantum noise

What do you mean by splicing?

lllustrate the differences between
mechanical and fusion splicings.

Discuss the need of power budget in
fiber optical communicaton.

What do you mean by solitons?
What are their applications and
specifications?
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