
AQ - 2919

liirst Scmestcr M. Ia. Irull'I'ime (Elcctronics and 'lblccommuolcation) ljxamtnarron

ADVANCED OPTICAL COMMUMCATION

Papcr - I ISN1t I
P Pages : 3

'l.imc :'l'hrec Ilours I I Max. Mirks : 80
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Answcr Threc qucstion from Scction A and 'l'hrcc qucstion flom
Scction B.
Due crcdit will be givcn to ncBtncss and adcqualc dimcnsions.
Assumc suitablc data whcrever ncccssary
Illustrate your answer wherever neccssary with the hclp of near skelches.

SHCTION A

(2)
(3)

I

(4)
(s)
(6)

(a) What are thc diff'erent critc a considcrcd for sclccrion ot fibcr in
dcsigning ol' high-spced./ high bandwidth opdcal communicarion sysrcml

7

(b) What are the different losses in fibre cable? Discuss rhc various techniqucs
to reduce thcse losscs. 7

OR

(a) What do you nrcan by acccptancc anglc? Derivc an cxprcssion lbr Nn.
How is it relatcd to relative refractive indcx differcncc? j

(b) A step indcx fihcr has a acccptance angle in air of 0.115 radians tnd
a relative refractivc indcx differcncc 0.970. tisrimatc thc spccd of light
in thc hbcr corc. 't

(a) Ijxplain rhe principle, consEuction and working of non-semiconductor
injcction LASDR (Nd-YAG Lascr) 'l

(b) What arc the various characrcrisrics of I.liD? Iixplain any two in dctait.

6

2

3
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4 (a)

(b)

OR

Statc and cxplain tlucshold condition for LASER. 1

lixplain thc diffcrcnt techniqucs used to couplc light sourcc from l-lll)
into a fi'bcr 6

5. (a) What is thc gain saturation in optical amplificr l What is iLs impoflance?

(b) Discuss in dctail stimulated emission and spostareous cmission. 6

7

76 (a)

(b)

(a)

(b)

OR

llxplain thc principlc of opcration of a rcpcater.

Hxplain thc principlc of of,emtion of optical

What is l}le importaflcc of quantum limit
amplifier commu-nication systcm?

7

In an optical communication system, what is thc nccd of an oprical
amplificr ? What arc thc adyantages of an optical amplifrcrs oycr
regcnerators ? 6

SECTION B

(a) wlat do you understand by dctccror sensitivity ? flow is it calculatcd?

7

(b) A photodiodc has a quantum cfficicncy of 657o, when photon of cncrgy
1.5 r l0roJ arc incidcnt upon it.

(i) At what wavelengtl thc phorodiode is operathg?

(ii) Calculatc thc incidcnt optical powcr rcquircd to obtain a photo currcnr
o{ 2.5 U.A, when the photodiodc is operating as dcscribcd above. '7

OR

8 isolator

in thc dcsiBn

't

proccss of
7

9. (a) Discuss various parametcrs for DWDM systcm deisgn 7
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(b) Dcscribc in dctail thc dcsign considerations of oplical multiptcx./dcmulriplcx

10. (a)

(b)

6

OR

Writc a dctail about angular dispersivc devices. 7

lixplain wideband DWI)N nctwork through any combinarion of ring or
mesh network. 6

The shadow method is uscd for thc on-line measurcment of the outer
diameter of an optical fibcr. The apparatus cmploys a rotating minor with
an angular vclocity of 4 rad s-r which is located [0 cm from fie
photodctcdor At a panicular insknr in rime a shadow pulsc of width
300 ps is rcgistcred by thc photodctcctor Detcrminc thc outcr diamcrcr
of thc opticat fiber in pm at this instanr of rimc. 't

lixplain in detail any one mcthod for fibcr refractivc indcx profilc
mcasurcment. 6

ll. (a) Why numerical apcnurc is an important paramcter of an optical fiber?
Explain any onc mcthod for the measurement of numcrical apcrture. 7

(b) What are rhe various rypes of dispcrsion in oprical fiber ? Discuss the
metbod of measuement .of any onc (ypc of dispcrsion. 6

OR

12. (a)

(b)
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