
I~itrolliicti~~~r 

Single-hop uchitecturss iii ~iiii1tiw;ivclengtli networks iise coiilrul chanticls to iiiibmi Lho dustinatioii iiotlu tliiit a packet has 
Iiecii tmisniittcd ;uid to wliicli chaiiiiel to tunc its receiver [I]. 0 1 1 1 :  optunurn way is using sidicauicr iiiultiplc acCess 
(SCMA) for tlie coiitrol c1i:inds. Key coinporictits to extract thoso hoadcrs aie tmicnlilo f i l k x s  mid routers, wliicli u a i  also 
I)e used iii a self-routing I"pieimy Ilivisioii Multiple Access (1I)MA) topology [Z]. Soiiic optical filters previously reporierl 
;IR c;iscarlad Micli-Zcliwler (MZ) ilcinultiploxors [3], Aiiiplificil Ring Ibsomtors (ARR) with ti ItSR luiiited by ring leii@h 
141. Ollicr clcviccs aic based on ARR and nragg Ciiatuigs (U(;) to ovcrco~iiu PYK coristciuir 151. hi any of them tuning 
process is doiie by incaw of'tiliilligilig ring Icngtli. 
In this paper an optical filter is presented. lt is Iiasl;d on i i i i  M R  ;url UC but i t  lias iili extra flcxiliilily hi the toning piocoss, 
wliicli c m  LE done hi the cowxtioiial way or by cliarigiiig the coupliiig factor of a coupler. l h i s  coupluig factor caiiirols tlie 
inultireflcctiori tiiitrn~. aid allows low gain levels for optuiiuiii perfoniiaiicc. Lltisic ;ucliitecturc aloiig with ;iiialytical 
cxprcssioiis tu iiiako easy the design and the turuiig process we repotted. 

Priiieiple and Design Equatioiis 

Optical filter reported licrc comprises ai ainplified ring resonator (ARK) aul  a mil-periodic l~aiiilpass lilter, wliicli consist 
on ii coupler and two cqu;ils Bci, see Pig,], which tdi;ives us a mdtiicflectur mirror. The ;u'chitecture is similar to tlic dcvicc 
described in L5-6J hut a general coupler rcplaccs tlic 3rlB coupler of tho non-poriodic hand pass filter. Tlic selection of Llw 
coupling factor controls the sepaatiori botweeii sclcctcd chatillels. Output power i i t  port 3 aid port 4 is obtained from t l i ~  
fbllowuig equations: 

4 = . ( ~ - y y / ~  1 f i . 1 :  + ,j.fi,p,,,.] (1) 

P,,, = z - ~  [JC.F~, .pZh + Fr, ,e,,. J (5) 

Ftl aid RI  are traismissiuii uid rcflcctioii transfer hiitition ol'tlic iniiltireiloctor mirror rospcctively. 
Froin previous equations it ciiii be derived tliat output power at port 3 is given by: 

I'olcs id zeros locations arc o1,t;iuicd froin (6)  and qwatiitg with them wc obhiii tlint tlic separation io frequcmy of ilic: 
two i i ~ a x U i i ~  Ihat now appear is controlled I)y KI, through tlic followiiig expression: 

with c$ for the poles equal to: 
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wlicrc II is tlic rcliactivc inrlcx, c is light vclncily, aP ;iiid k,, iicc loss a ~ i d  coupling cacfliciciit of I h g g  griiiiny rcspoctivoly 
[71. 

At ily. 2.~1 ural 2.11 it ciui lx sueti output powor iit port 3 ,  p, 
itiid port 4 wxd,l’Ar, with aiid without mtiltircflcctioii 
mictor. 11, Ihc h s t  c:isc, tin iiiiiltirefloctioii mirror is 
cntisiilcrccl, tliiit ciiii be ;iccomplislicd using Kli-0.5 or using 
a i  isdiihr,. ‘I’lic tr ; idcr fiinction is equivalent tu that ,.cpo,ted 
in [G] with ii iiiiiximiiii ;it JIG central w;ivelcngtlr. Por K-0. I, 
( i ~ 1 . 3 ,  Kb=O.SS iiiid U(; with ii 99% rcllativity a i d  a I‘WIIM 
of 0.141uii ii crosst;ilk of 20 dB is ol>tainc(l. Ilsing the mvcl 
(luvico, with 110 isolatol, s o  PI I)dlavcs as  ii tiiultircflcctioik 
mirror, with tlic s m i c  viilucs <IC Ci, KI, iuul K, illid the smic 
TKi aiid using Hq. (6), we ciiii sco tllat two iii;ixhna supiiriitcd U‘igure. Filtet schenrdtic 

by 3211 MIIz appc:~ .  A crosstalk ol‘D5dfl i n  port 3, P3, is olilaiied, so wc cilli have 2Od11 crostalk with :I lowur g;iin valuc. 

,- , -- .-- 

Bigure %n: Oiitpiit powcr a1 port 3, with tinil 
witliiiut niultireilectii~n niirrnr. 

Figure 211: Oiitiiut puwcr at piiri 4 tiirwird, 
with :~ud witlioiit niultireflecticin mirror. 

Conclusions 

A novel optical devicc eiiiployiiig ibi amplified ring rusniiatnr ;uid a ~iiiiltucllcctuig iilisror irisidc, is prcsotited. Is fouiidcd its 
tmaiirrcr fiiiiction. Also siin~dc expressions for tlic scpar;itinri of tlic two iii:ixhiiutiis of this iiovcl tl;uisl‘cr fiiiictioii arc 
devclapad. We 1i;ivc olrtiiin sopmitiom of 3211 Mtlz forAKl, = 0.05. 

Acknowledgcnicnt~ 

We wish to iliailk J. M. Sdiiclioz I’aia aid “Displays md Photonics Applications Group” at Cidos 111 Ilnivcrsity. This work 
wiis sippocled Iiy Spiuiisli (XCYT ~l’l~:-YX-0397-CO3-03) arid ii gmii fioin hiteniiitional Cooperation Sp;uiisli Agency. 

Rclkrences 

/ I /  J.M. Senior, M.K. Ilamllay, atid M.S. Lecson. “Duvclop~nants hi Wavclciigtli Divisioii Multiplc Aixcss Nclworking”. 
’ Coiiiiiiuiiic;i~ioiis Magazine. 28-36, Dccciiilwr 1 O9K. 
iio, 11. Tsm a!id Y. 1 . c ~  ‘‘Dcsigii of Sclf-Koutiiig Frctluciicy Division Multiplc Acccss (SR-I’DMA) Network 

using atid Optical Khig Filtcr with or witlioiit giiin iis ii Routcr”. J. Liglitwave Tech., 216U-2182. 1995. 
/3/ U.J.G. Meatdagh. “Multiplc Acccss Tecluiiqiics tor I’il)e~~-Optic Nctwoks”. 0plic;il Pihcr Tecluiology, 2, 7-54, 1996. 
141 A.  Yariv. “Uiiivcrsal rzliiliotis tor coiipliiig or optical power betwucii 1nicrorcson;itor mrl diclcctiic wavoguirlas”, 

Mocdr. 1.cttcrs. 36, 321-322, 2000. 
151 C. Vhzqiicd, J. F. Ilzrniiiilcz-Gil atid M. I.bpcz-Amo. “l’ui~al~le Ring I<cson;itor Filter tbr OFDM Trniisiiiissiori 

Systems”. Microw. Opt. I.ctt, X, 321-323, 1995. 
/hi C. Vhzqucz, S. Vargiis, J. M. S. Pcna; ‘TJcsigti aid Tolcfiuicc Analysis of a Router with iui Amplified kcsomior aivl 

171 IIarol M. Stall, “Opthiially Couplod. C~iAs-DislTibiited Jlrngg Reflwtion Lisers”. I Tniisactioiis oii Circuits and 
nragg (imtiiigs”, Appliod Optics, Vol. 39, No. 12, April 20(10. 

Systerns, Vol. C!as-26, No. 12, I k c .  1979. 

48 1 

Authorized licensed use limited to: Univ Carlos III. Downloaded on October 7, 2008 at 8:11 from IEEE Xplore.  Restrictions apply.


