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( alcuiatelh0 refracrivc indexchrngc, A

Des*ibc sithdrc.id.fsnnrlc nr dialnm how rn oprtcrt jlnal

(i) thc n lamodc neF indcx tibcr

(il) dre singlc nodcsrcpindcx ttber

Conrprr. the ari\lnbges antl disad\.rages oi rhesc (\o qpes ot tib.r
ror tlrc ur as !n ofricalcluohel

considcr ! pi.cd ol \lep,indo\ opricaltlher \irh I cracli\u,ru.r q n!
libcr cor and clidding of I 48 aIld I ,16. respdiv.l].

(ii) \\'h!r should be $e maxinun lihtr corc diamcrcr ifrhis fibcr h

dosigned 10 bc sinslcrnode for wr!.lenalh slirrin! tion I t0l)Nnl
r\sune v :2i105

(iii) IisiDare rlN nunbcrolmodcs illhe nb$isrscJ lo, 85onn hsf.

l)es*ib. rh! mechin,\n ofiNcnnodal dispeBior ina mulhnrodcncn

ndcx fihur Fonnuhrc dd ddvc lnc rnrl brord.nins.fr lishr ptrlsc 61.

du. ro inrfnbdaL diJpe^ion h a nultinr e n.p irdc\ tih*r hdr bc !r\en

\ h.re I \ (h. fibcr lcngrh.Nr\

rhc cor. rcli&tirc index and c

thc Dunrcd.,l rp.nur ottu fibcr. n, is

the vcl(rilr ol li!hr innraruum



(b) A mullinrodc stcp indcr fibur bas a humeicat aFnurc ol 0:l and I c.E
f.kacriLc ndex or'1.45 Thc mareriat dispcBbn pacncrcr ln. rhc tjhris
250ps nm L tm Nhich makcs narerirt {hpcsion rhe l(fultt donrttrdi.s
chrcmllc dispcBir)n nechlnisn Cat.utrre :

(i) lhc rorrl rnrs pulsc brddcnina pcr !t(!!.r- cn lhc lth.r
lsod rilh rn LED nffce otIn$ spccrrt $jdrl50,n. lnd

(ii) rcore-sponding bund\jdrh lcnsdpndu.r tbr r libcr

Q] G)

L!l con.idcrn!Ca\\| Ll)'nQl(hr prcdLrr:

(rl Ihc coupl:ns .llicicnct ofcoupling rhe cmnred lighr r ,, jrr
itrdcx fiber $irh an NA ol0 l5 rhcn tbc Llcvic. is r!^! r,rorrrtrLy

lo rh.lihrand Nsmall.!rlEn rhd ibs corc

tlicfi d!]cribc r processcs br'\hrch lishr can bccnilrud tum!n alon
loran LIDaDd I, SDRsource lllustrlte 1be ftstrcr u ilh rj, urcrAy,ovcl

,\ lokn oprical nhrr ransn$\idn Inrk is b h usnr! shndJr,l |iD-ltc m r
fiber 11n ra.smissi.n rvavclcngrh ol l55onn A Ga,As ptnnar t_tjt) n
u\cd as r soLu.c l*timate thc c\remdl poser rllicicnct dt lhe inm.
shen lhc tramnission factor of rhc (;.^s an nrlc.lacc is 063 and rhe

rnreflrally gcncratcdoptical pds.inl0%ofticcl.crricdl to$€rsuppt|!.d
'lhe refrJ.rnt indcx ofCaAs r) be ralcn as i.6



Q1

(iil

litr an rn.loe (cc,ver uring p-i-n diode. discuss thc etlccs dt rc

lnllo\in! parm.rc6 on lhc signaho-noisc n.o (S\R),

(imsidci rhc p-i n diode ofQ.l (b) asa ['eh inrt^-dlnce Iiontsend rccenr

will an cqtriralcnl rcshbn.c l{!q 20101).ndaNpl,ljernoi\e fig[o
li,= 5dB (;nen thalrl= 85% The dall cuncnr I )- LjnA. j =:7'( and

llirarc silvbrs Asune nor reluFrczero {N RZ) encodins is uscd.

'lhc dptic!l kxs iolxrl!c b lhc oprical povci genurared inkr.a|v if
lhc dNiccchils inlon ihin an g,p bclore lishr is.ouptcd inro rhc

( ii) rcccnedopricalposlr, bd
(tr') rcceilerbaDdNidih

A pj{ thorodn)d. has a qulnrun cJlicien.} ot 85% ar I $alclcrrrh of

(i) its rcsponsivilt,l l 55rnr,

( ri) lhc lecencn oFicdl N\crifthc nean phobcudcnr ir l0i',\.rDd
(iiil th{ odnespoNlinsnuDber.f icccilcd .r.nsar rhis sa\cLrrsth



(i) l)ttemrn( the inci'lcnt po\cr r) the r.c.ner dr \illei\c r
sNR 15 6dB

(ii) Fortbcibo\eincidonl powcr. \fial aru lhe eflec(\)on

band$idrhmdSNRoflberucciverif R"qisincrcascdbJ nlacror

Qs (a)  ssumc rhd thc lblloNing po{qralucs werc nruasurcd,d rhc coilPo.cnl

shd\n ,n l'igur Qt(a). llR ourpur B^\.r fiom Lasci dn![ (LD] is I'n\.
lhc (ccnd poscr mcasrcd al lDl and Pl)2 af. I 'lm$ .0d lr'rrn\\',

respecli\'.lj- As{mc connc.ior has.l) L:dR k^:

(i) l)cduce lhc splitling ralio. orccs loss and insenn loss lor pod I

h F)n 2 and for Fd I ro Pon i.
(ii) l)iscuss howlo mo$trclhc rctrn lo$!l ton I You na! D0Ldan

&tdilionalcdmponcnr

(b)   comNrcnl knoqn ,s oPrical  dd Do|s an imporunr dc\ic ,n

\L arlcnslh Dlvisi.n Vulriplcxins (wl)NI) si-$cnl

(i) l:xpLainrhcopcra rroJanotricdlAdd'l)rot

('i) I)cnonnture and dc$ribc \rirhNaidol rahemarL. d1a!ftri h.\r

t, mate a.ruhi chrnnel, e.a : 2 ohrnncl. OADM b)_ using I lhic.

Brl circul0ror. Fitx-r IJmea crulrng (FR(;) and cou!lcr
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(J) Discuss rhe pros dndcons of!si.g oFricrl anplificr. conrparc,i 1() ()prical

t i.r,r. "n,,l',, t'),..e,'.',i,1 nrlonl l...i r'.n. rr. ..

(b) wi$ ihe hclp ol illuslmr[n aid conrt'dr. rhe ndior elencms ol fiber

amphliers for libiun DoNd I'ib.r  nllifier (LDIA) lnd Fih(r Ranan

Anrplilie. (ntA) in t€rnrs ofrh.n opcrrltun oflhc tlcvice. punrl poNcr.

rivcl{ngrh and ! phlier gdrn

(c) Ai dpricalslsrcnrhavinaa sNR l0 3dll for a lhcanal limiledconQnr

poscr. lhcbrnd$idlhofthcsy{eD ir loMllz I hc {lorcclcd silrnl ttsc,
rr rh. Eceivcr ir I \ 10 :N lnd rhe rhcnMlnoisc po$.r,s I nO r l0L \\

.r:i00K. Supposc rhrr lhc thdrodctckrlr follo\ed b) d anPlilif Nirha

powur gr,n ol lodll and r noise lempurdllre 454K. Dcducc lhc no'sc

liru.. of the !m!lifidin dll

Ar oplcdl libf s\ncn is t) h! dcsilD.d 1o opcmrc o\cr a 6 Lnr lcn-lrh

wirlDrr dte,lcrs. TIE rhc 1irr0\.f$c choscn conrponcn* ar. rs lallows:

Sotr(. (La\cr) ans. Iibur intcm(xhl 5ns'kfr. Prl* hiord.nrn!

rnrMrodal = 2nsiln, Detecktr ( PD pholodnrde) :lns

l)erernrtuc rhc sy{om nse tinc

f') ' r'mJt.hc m.\i.rrf Dr "r. r[r. nrc\ b' " 'i \"1
$ nu\irran\klliflLL



A CPON sysleD trill be ddveloped. one conrtlnr rsrccd b ttuvidc (hr

Ol.T lnd rNo ONtj tansc(i\cr modulcs Ddsign a tr!) Na] r'oN srstcnl

li,r FTll I applicarion for a r.rdcntal buildnlg rvirh l2 ll(rN od one lll
on each noor. Each noor is $out,4 ,n0cr hish lhe c. cr olli(d (co) L(

lokn a\vr) frcn rhc buildiDs Usc lhc lssunr. Fram.r.6 gnci in lrblc

Shorv )orr st{cn dcsien srlrhicalL}

I'rovidc a pwer budlcl cllclldjon lor

b sho\ Dr )our dcsisn has sunic(nr

rcnrore fld rnd {ilh s.to€ towcr marsiir

(includc dr c.nrponcrls

do*nslrunr ard ur(.cai1

po\rr h relcD rrc mos
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Phnck s .onnrnr.h=6 6?6 \ 10" J.s

Bolr ann r codnlnt. l(-l l3lr l0:'J.K
El.dnlr charlo. c 1.602\ l0'Cotrl,nnb

velocir) oflighr id vacuuh. c 2 99ll \ l0!h^
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