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Answe1 ALL questlons

PART A— (10 x 2 20 maiks)

. __Why do we prefer step mdex s1ng1e mode ﬁber for long dlstance________

communication'?

What is the neces31ty of claddmg f01 an optlcai ﬁbei'?

A ﬁber has an attenuation of 0.5 dB/ km at 1500 nm, If Q. 5mW of optical power
is initially launched into the fiber, estimate the power level after 25 km. -~

10.

Give the measure of infor ‘mation capamty in optical wave gulde

.Why SthOIl is not used to fabncate LED or Lase1 dmde‘? o 7

A GaAs laser operatmg at 850 nm has a 500 gm Iength and a refractive index

.of n=317. What are the fiequency spacmg and the wavelength spacmg"‘

'State the 51gn1ﬁcance of maintaining the ﬁbel outer chainetel constant

What is the signiﬁcance of intrinsic i_a'yer in PIN diodes? |
Distinguish between fundamental and higher order solitons.

What is EDFA? - R



11.

(a) .

().

(i)

oy

' -,_.5 4)) ._If )._-—-1320 nm what is the value of V numbe1 and how many -
“modes propagate in the ﬁber‘? S "(2).'

= __(2) What is the % of optleal powel that ﬂows in the claddmg‘? (2) A

(a) : Y

B t1 ansrmssmn 1n an optical fiber? Explam in detall (M '

N

PART B — (5 x 13 = 65 marks)

Draw and explain the refractive index profile and fay transmission

in multimode step index and single mode step 1ndex ﬁbels : (7)

Consider a multimode step index fiber w1th a 62.5 um core

- d1amete1 and a core cladding index dlffelence of 1.5 percent. If the

core refractive index is 1,480, estimate the normalized frequency of

 the fiber and the total number of modes supported in the fiber at.a
wavelength of 850 nm. . : _ (6)

- O

Explain in detail linearly polauzed modes in optxcal fibers and their

_._relat1onsh1p toVnumbel . R )]

‘Consider a fiber. w1th a 25 ,um ome radlus, a core lndex ni = 1.48
and A= 0.01. B '

: ‘ 63) .If the core claddxng dlffelence is reduced to A=0. 003 how
~ " many. modes does the flber have and what f1act1on of the -

?Optlcal power. ﬂows in the claddmg‘? EORE (2

A manufactulee data sheet” lists. the material dlspe1s1on Dmat of - S
. -GeOz doped ﬁbe1 to be 110 ps/(nm km)at a wavelength of 860 nm,

e Flnd the rms- pulse bloademng per kilometer due to ‘material
‘dispersion if the optical source is a Ga_AlAs LED that has a spectral

- 13.

4
o _'
- 65 percent. at a wavelength of 900nm. Suppose 0.5 uW of optical - -

16,

~(a)

(a)

(b)

(@ -

.HOW dOES Wavegulde dlSpelSIOH affect the perf()lmance of the S S S LSS, -
BRCUS

X wmk in detaﬂ

(i) With diagram, explain surface and edge emitting LED

structures. g , (T)
(ii)' A double heterojunction InGaAsP LED emitting at peak
wavelength of 1310 mm has radiative and non-radiative _
recombination times of 30ns and 100 ns, respectively. The d11ve1 :
current is 40 mA. Find the

(1) bulk recombination time . (2
(2) internal quantum efﬁcienoy and . ' (2)
(3) Internal Power level : : ' (2)
Draw and Explain the structure of Fabry Perot. resonat01 cavity for a
Laser diode. Derive Laser diode rate equation. - (13)

Develop the schematics of pin photodlode and APD and also explain, in

L detaﬂ

. Or S . .
A given silicon avalanche photodiode has a quantum efﬁmency of

power ploduces a multiplied photoeunent of 10 yA What s the

-multlphcatlon factor M?

‘Explain in brief the blocks and thelr funetmns of an optlca1 receiver thh‘ nn
L schematm chaglams e . : _

. or
Deﬁne and explam the prm(nple of WDM netwozks

PART C — (1 x 15 = 15 malks)

Present the design plocedule of a SONET network and suggest a frame

'State and disouss_ on the no linear effects on an optical network.

PR OB R

@

- w1dth ol of 40 nm- at an output wavelength of 860 nm. (6)7 B

Discuss about the 1ntermoda1 dlSpel smn that occurs m a multlmode .

_- gladedmdexﬁber S A A (M)

(i) _'A contmuous 12:'km long optmal ﬁber hnk has a loss of 1.5 dB/km _
Propose a proper solution to find the minimum optical power that o

: "must be launched into the fleI to malntam the optlcal powe1 level. _
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