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(a) a d

£ crc i s n o Ca en - l l i £ t in ecHon a d, ca meo - nlh
mvcn cd w avclcngth conv ersi on cm bc ach n d -

A 1£ OUI- thc w avelength of thc input si g - l should hr

outsi dC £ e p u ng B W , ì s probl em m k Ä solvq l b{
m i l i a - m o fa ct s of FP -I D f or input a d output.

F ig . 3(a) a d m ) sh ow thc output s- c- a of Uw
u nab le scU-- cded l ascr bcf ore M d aHcr £ C a u nt-

l ight i njection , resp ect- cl y . T11C Conver tcd si - al b

detectcd by l ow spced photodiode f or f i lter in g out Uu

u p Oco - - y com ponent of thc pul ses. F ig. 4(a) and (b,

show thc cyc pat terns of i nput m d com a ted sip als- W

input sip - cxto nal - m odu lated 15405 7 nm opOd

si s al by 1O b* ps PRB S generator . D uc to the lollf
extcm al can . ¯ l ength of the sel fLsceded laser uscd in our

im u a i nv esti gat ion, th e dam m tc i s l i mi tcd to l O Mbp

A WHIty- u y in eyc Patto ns show n m F ig . 4@) i s duc lo
£ C dig . cncc m m m -on M d tu n -OH t ran s¤ nts of lhc

sel f -sccdcd FP-L D . Schel l er af- repor tcd ma it t* o

about l O tu ns of cav i- round M p ti n- for the em rna!
cav i ty l aser to bc turned on [4] . For tum -of f; how - cr, no

si g nn can t na s i o n cHcct exi sts. h i s cxpectcd £ at n ull

p rop¤ control of thc b i as l evcl a d the m ount of m ucin

fccdback , rcduct i on m mm - n dclay t i - IC i s possib le
I n su nn- U , A H-opt ical waw l- - th conversion in!0

l 4 w a ck ng h s, cach of w hich i s separated by l 00 GHz.
i s dg nom on - d at 10 M bps using a scH--secded FP-L!)

m m a L CFB G W i£ £ i s tech no - , Comu smn

BOw le g - 1 i s easi ly tum bl e to the desired w avclo u th b

changing the RF m odul ati on B equo - y .
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W o d g e - 1 COm a ter s m m tunabl c output mak e thc
al l -opUcal nctw ork s reconn . v ablc a d g iv e l ot s of

f1exmi n. [ 1] . A l £ OUI- sev eral w avela - h conver ter s

ß £ tunablC OIl - ut w aw l - - th have bcen dco lons- a cd
using mul t i -sccHon D FB or D BR la g s [2] , thcy n ced

complex clect r ia l COIl- o1for stab le w a ck ng h tuning.

W e report a new a l - pu ca w aw l- - th c0IN a si on

scho nc, w hi ch cm prov i de tunabl e outp ut w mM o U lt-

Ow scheme i s bascd on the se- seed ed Fabu - - ot laser
diode ò P -L D ) connectcd to a hncar ly cu - ed f ib- B ragg

gm£ 1g (L CFB G) [3] .

Fig . 1 show s thc exper im ental scu p uscd f or ra k ing
OW scho t- - n e FP -L D used i s a com m ercially av ai l - l c

Itld d c, hav ing 100 GH z m odc spacing. ¢ 1c L CFB G has

12. l 4 nm of spc ¤ - B W f rom 1544 05 nm to 15562 0 M n
¦ £ 68 % of rm ecum ty . n e m ult i -m odc characteri st i cs

of FP-L D and th c w ide SE CH- B W of L CFB G mak e

cxterra l cav i- lcng h w a d a u nt-dcpcndGIt - Th ereforc,

cach FP m odc has its ow n cav i- resOfta - c n eo - - y .

W i£ £ e cM em d RF m odul at ion on ly t he FP m odc
whosc cav i ty reSOfta - c f rCO M Ic- , or i ts harm oni c

matches £ C app ¤ d ex tem - RF m odulat ion e co - - y

can be cxcUd - Con scquern- , by chm × ng £ C s ta ru l

RF modulati on f rcquo - y , w av ela - - 1 sw i tch ing ba n e en

FP modes cm bc ach ieved . Fi g . 2 show s cxci tcd U sing
waw l- - th a d thc sidc-m odC SO N G s- n m o o (SM SR)

as ¥ IId iot1 of thc app l ied RF m odulat i on Heqe ncy . In

ord¤ m inc¤ asc £ C pulsc repa n i on rate, RF f rcquer- - s

in the range of 2 .65 GH z arc uscd , w hi ch correspond to

£ C l 2£ harm on ic of the cavú resonance * cg la c is -

Th c app ¤ d RF pow er i s 11 dB m Incasurd at the output
of RF source. m e FP -L D i s bi ascd sl i ghtl y abovc £ e

threshol d cur- nt SO that the m ax i mum SM SR cm be

obtained . A s cm bc sccn f rom thc n - VC, chg . e m RF
modulati on B COm us¯ p roduces din e- nt ex itcd

wav ele g it - n e RF f req¤ ncy su n requi - d f or

sw i tching f rom onc FP modc to thc ncx t a£ accnt m ode i s

about 3 715 bo k - h ou r expCHo lent- 14 FP m odes cm bc

excited w i th largo than 25 dB SM SR . T hc Iota numbcr

of the cu i- d FP modes i s l im i ted by thc spec- a B W of

£ e L CFB G .

In order to ach ieve aHo pti cal w av cleng h conversion
w e used UUccOon-l ock techni que. U th c pow er of

mcomi ng optical sis al , w hose w a ck ng h l ics outsi de

L CFB G pass ba ld, i s suff u- - nt1y lu ge Ä £ a onc of the

FP md es cm bc i n ed - - lÄ ked, £ e FP-L D lases

dominantly at th c m odc into w hich en em a n p t i s

mjÄ td . U si ng due to SCH¤ cedi t. occur s only w hcn

e0O . 00r

Fig. 1. Exp rimental sen- for wavel- - th conversion

Fig. 4

P age 2 14T UL Opti cal Sw itching A nd W am en- h Conver sion 1



0 E CC / I O O C 2001 C onfer ence I ncor por at ing A C 0 FT
Nf onday 2 July-T hursday 5 July 2001

R efer en ces
Ì R . Ram s-va n et ¨ ., Op t- d NeW orb -- A Pr am cd

Pa sp ect- ® M or gan K ad m ann, l 998 .

[2] H i rosh i Y asaka et d ., J O g* m w e Technof ., V 0 L . l 5,

N O . 2, pp . 3343 4 l , 1997.

[3] H ao D i ng et al ., f EE E P* d on. TecAnd - L eft -, V OL . 9®
N O . 7, pp . 9Ol -903, 1997.

[4] M g È 1 sm el l et d ., f EEE J . S- feet. Top es m

g uan fzm n a tr on -, V ol - l , N o. 2, pp . 5283 34 , 1995.

l u 2. Wavelength switching chan d eri stics of the SelL
¢-vdd FP-LD m m LCFBG

Fig. 3. On/oU sw itching of FP-LD M m LCFBG before

(a) M d ana (b) en ema optical iIl ection

Fig 4. Eye diag ams before (a) a d ana (b) conversion
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