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Application Th|s appllcatlon clains the benefit of US
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I [ SAl. - d opto-el ectronic platfonn,

r ?@Eéﬂégqnﬁlk{éh(?%‘)tﬁgl%bﬁﬁg 1 m) silicon wavegui des are
used to distribute light across the entire chip and

provide multiple optical functions (for exanple,
sﬂ@’t't’ﬁ“ﬁé?‘i‘f’énbl ni ng, nodul ation, sw tching, wavel ength

mul ti prexhre@mtBRbition Ré1gXS t@ghe i@ﬁ%’aﬂblﬂﬁf mEhkigdit é@éﬂg@lﬁents of
and di sger sion conpensation), The ability for |

o GRTHRG BRSO B AP 1S P, TS A o e i of optical

SQhtePbAfeL ol ERARLRROAS th wﬁlde RIBEL-Rbp Bshtd oLREh fdndfkic
m croel ectronics on a single silicon chip. One of the

r egegemefiigr the hi gh cpst, high power consunption and
| arge formfactors of the optical

conmponent s/ subsystens in the optical comrunication

[ dﬂmlsgroynddthhbmem of avail abl e conponent

i ntegrati Tad L9 el {ron ' .
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V avdvedisdes arnr et dstitdelight hcr@és theadnitieaichipraxideprovtle multiple optical
systens. Siml tq the 1 C indus t.he. 1960s
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external optics. and electronlcs esu %_ %%H ng&
yiabiligpsfon hahtwpwmé&g@ glanipglatioyin .ailém fﬂﬁ@ewﬁo S Prakierm
Ofenhtl& SRRQhieAli6n df¥pRey a’iﬁi'nﬁ@ro&&tﬂﬁlds Gh a%ﬂlgle SlllCOIl ch1 One of
el ectronics on silicon per f or mance an

: fiee tgprong o therviehoesio high SOV SATBITE RIHARS ot (pars of the
{1&\1 EGnphei T/s&&ygtaﬁs pahd &ftl%%’é‘,ﬁnﬁﬁi%aﬂ’drﬁih&’usﬂ? id €1ack of

ctronlcs a need remains in the art or an
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t aBeF oER Dler ot P Mol hafhah Bkt Bfels egping opties
opihd eleetishic®), eesultimgiic lower yields and hlgh costs.

To realize the full potential of the monolithic integration of optics and electronics
on silicon, the performance and yield of the optical and opto-electronic functions must be
improved to match the performance and yield of the electronics. Thus, a need remains in
the art for an on-chip solution for managing variations in the optical performance and

improve the overall operability of such devices.



devices and, nore particularly, to the utilization of
optical detector feedback configurations to provide
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In accordance with the present invention, electronic
t rcuitry is fornmed asarmnollthlc
arrang%’?’glh&éﬁnﬁht he surface silicon |ayer of a
si | i cofhen¢edgerhaining ir( @@pylommgeddwseed tal b gregdnt invention, which
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UsethutRsiHp Rinatiend, eedlatlie Slugthalont, poRBesufply WBifions, aging, etc.
conponents of the opto-electronic systemin order tQ

c orherfesidbaakdogpds slapﬁsiebyahe vs5f 3y antieal defeqiog dpssociation with the

&%hg@gﬁog& the present invention, an additional
cal rati on and/or | ook-up table may be included
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t H)éesrg?té or, &t 8{11(1?1? cgﬁpiﬂh]g{attl?lé ar%cﬂ l?o -uep X iar}‘ﬂ%e 1nclu%ed within
C GhbinBadlitige feelibdck eletistidsi dnb iqaerfed g Mnﬂr@i@;tbc&mdcs to determine

optical rtoo imze for

ot FEpe oDz 15 NrHET SRR Hepis| rerton. Therd may

0 nJth &lrﬁﬁﬁﬁc@ﬂ(brpmmw Wheden tﬁéaonﬁsndl&abnlb@mtanc‘@mhipn @ystem
attenuation in a variaple ogptica

atth@rw@%  eithan infialigedh pRi1rof @yctrapwaygtﬂs\fe Hfﬁfior%%nce data from the

dq:\bhgﬁ%le@ﬂglmgg)[,leboﬂg her and further enbodi nents of the

present invenfion will becone apparent during the

cour se V@fiopsrmbodinea of ghechresenisiByyHompHizg fher iYeativn equnbigation

t rb?tl?eQﬁ&iHﬂﬁ{ﬂ(y feB&halE ) %Q&Foﬁchlqete%ﬁ tof dpm‘rhé?:n fo?fexélﬁ}ﬁe one or
Draw ngs errin to 'the draw ngs,

i Ithers of it égdlowing: €1)rthd outpus gowerrfram @thoré@cewcancymodulator 2

c e

c SRR RE P bR LR S Rt B s orBR Tl Buarcy (4 fterin;

al (O parreys di/aptiesiislovicessmt! nofre.t he present invention

Other and further embodiments of the present invention will become apparent

during the course of the following discussion and by reference to the accompanying

drawings.



that utilizes the nonolithic feedback arrangenent in
association wth a nodulator (in this case, a
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utilization of the closed-loop i nventive feedback
a enent. jon with a variable optica
f%éﬁggﬂﬁwnf@ Q& 4 contai ns an exenpl ary
enbodlRBﬁWnnjnam1odnﬂhmm@gélIterlng arr angenent

S O ER SeR

preegeiled SOI-®aded dupupesupling dreanpemantinf | gured for use wth

a plur ty of sep rate tical .devi.c
cont ai BIE 2 ssmiziP 2ot BaLF P PsGieaf oy Prpent invention
Utethat hﬁllié@ tHehBorolithid febdback dremgérnsnk indsEditgien®iith aahodulior (in this
pr esent g tion, FIG 7 illustrates an exenplary
r icAY § Maghale ﬂﬁkhmPﬁﬂﬁ nt using the feedback
ar r ang ene it ilidtrated %enﬁlﬁﬁaﬁmh of éRIséDIdop mv@ﬂmerf@dd/oﬁw fy
the wavel engt h(s). .gorted by the rin FIG. 8
| RFTERECMSRIE CAMVBRIORMIBH YaTakln PRI VORIF G 7,

where afg. '4rboln’ca'ﬂ§ aﬁ Bf(énﬁﬁ&ry @ﬁﬂ)@dﬁn@ﬁt dfen Hﬁﬁ’dﬁl ﬁfﬂermg arrangement
association wth arrangemsnt 9

i lurilizing ﬁxee@or@hmqn’r‘éedba@h ¢1%fftlioéﬁ5 of the n@swgmtwant of

FIG 7

o bl obI s s i LD SR8 et iNnERKER CER R foruse
1@vithamtleiahty of sefiasady epticalfdedinesexenpl ary opti cal out put

coupl i re Y for s
f oo dbagg; Z%#oé%ﬁné mgha%? n? 8{%1 egigllrrgl‘agpc%ﬁtll eﬂ\%\év%t{;ﬁ/ %mz'ingethe monolithic
Dééealbhc&chn@ag&menpbﬁ thmpﬂéd;e@: 1n1entﬂoh;ust r at es in a

conbin Vi ew an s e View .an
exerp! 219 oG i R rinlici o R el Riking R e f Moot

| RRdhgeaRuPd th@prasfehamgmniem to chiitrélimetify therwaetagthés) sepported by
with the present invention. As described in various
ot?&ﬁn%W|or references regarding silicon-on-insul ator

( SOI ) eptigiabsteys heaBatiod of tHeleﬁfBBdlﬁfehtSdﬂFI@UR fwhege aarin-$ifi
is used to caquple an opti

, Into a
smS’BU‘f'ﬁl deteor in ueed 18 pyspLig Pyt %@63 EF‘”WG‘GFman sa
st ruct gi@ d iaduratdd bhdisdr veMhios 8 eﬁlbéﬁll“ﬂeﬁﬂcﬁ" Qb8 tWhdken this
16 and buried oxide | ayer 18.As shown partlcularly in

t Gateopripg @quﬂldpp@seqto blork asigna) fsem Stherpropagations pnd

passes r I
PSP ORURAI SRR B oA o

elcenteaited by thednwintive adigels eepngpnént af the peasent inventionysed
to convert the twodi nensional propagating optica
signal into a one-di nmensional optical signal, bounded
in both its width and hei ght by waveguide 22. It is

mg%%ihﬁ y at the efficiency of this type of

cotfpt gyg?ﬁ7Wﬁenent IS based, at least in part, on

t he an@i@. laillustiateshintaltembination of a simplified top view and side view, an
exemplary closed-loop feedback-controlled optical input coupling arrangement 10
formed in accordance with the present invention. As described in various other prior
references regarding silicon-on-insulator (SOI) optical systems, a silicon prism, such as
prism 12, is used to couple an optical signal into a sub-micron thick silicon surface layer
14 of an SOI structure that further comprises a silicon substrate 16 and buried oxide layer

18.



i ncom ng optical beam i npinges input coupling facet 24
of prismcoupler 12. In the particular arrangenent as
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as, for exanple, a MEMS device) is used to intercept

t he ' ngggﬂ ﬂ)ér%?ar?y gleﬁﬁr’gﬁ%: lﬁgﬂé%oﬁ’é}éc?gﬁtﬁﬁ s?%lqﬁal passes

and/ or pos I'on o _ t cou
f almremgthocusmgaﬁd@m’nd a0 @1@1 twhn:rmtfter kngo predativaly thinwetical mwegalde 22.

¢ Pa%?ng FHPen 78 %Osmcw gssteﬁ sﬁeﬁi&aﬁaéna{t%hgea% Conyert the two-

i's use asure ower o
0 rdtrnﬁﬁiona‘ll pgmgatprgomagpdslgmg iretd @nge- dmeagumadl eptia] sigiwd bounded in

BB YRl ARl RE P TS BT o AL oo i
Adytamifa@,qmug birangementiabised heledst tipatisorBthe angle aowipch the a

monol i.thi ¢, structure of, conventi gnal electron

C ORAOBRE AR et TP BT BT BT e F BIOD Pajler 135 1n the
desgichleestrdngtmsmt aMO&BQMIG n, £iGvabla reﬂbarveé}emﬂm (such as, for
f eedback el ectronics coupl.ed to.the out

oS BRIE SENEY d5vicgpis (Jg’dictﬁ lné cepf the ng:)ggwfﬂ light bea and contrcﬂ the
P QLY 8 SRR bosHi A of i %bﬁm@lgmgﬁg %qaussdi@hﬁgfac@hzad e

etc) to capture a portion of rop a?atlng out.p
si gnal In apsprdancervidyihe prgsent BUIteR, asczlosleé QQ&pm@mhﬂac feedback

S leieg{%mp erra{dgglﬂel(tf.”@rls £8P Easurd RRWowk Yo BE ofat'ﬂﬁl ﬁgrgt[‘ﬁtlopagatmg
propagatllgia ong wavegui de 22. In this and

r etoag waneguideds @19 cowlqdﬁp@kfé powPprcheéngrdependeidg PW pRonjthe amount
u t
A So L it A P A re e B W0 ey

' ebmptisel acabiiolighig stalctv.pam_fnonvqntlpml tlocthmicrderosergoubed beperform
Whl | ekl,ngyvg bri%(t"lk%se lase . ne'd%g’lox%o %hévlnl JlJ%tI{} %ﬁjoséalcglotoR geedback

€ sane SI i’con su

r ermtrmdw 300 coupdedap tie-aatpac dff anrvptical deaétdoigir @tdhas, for example, a
f eedback el ectroni.c 0 sqQ. he fqorned.on a_ ..
L SR Sb St ar Lo RR Do Yy Sionf b I F R Prrtomaf the
;Sl@oﬂ@geﬁmg oQtphOs@{aﬁ,mgihg An 6ptﬁiard¢gplaf B4 to Hypdff hshghaportlon (for

i p-¢C t acked i rated. circuit a
g, e 18 s sianel prebeaue v o Tl RIS the
arrérﬁzﬂﬁﬁg‘f@hre@fa thidRerRh & 8ARer 1EAVRB i 1@8d toRﬂﬁ@rfafel ang‘optaﬁk’

to FIG, 1, the analo& el ectrical sig ? out put
omqveavded@eta@tt@nneszn ghterdsaddng éfeda{%ﬁ Ysiggie &% %Wﬂl%f?@ﬂgnal

t QoD B0 ROlderstbod kablyhilNebdbaBIOOYRFhRE 388 iNhdifated as integrated
nonol i t hi ¢ feedback el ectronics 30, which functions to

gevitimthe samelsili¢anaubstafsras sheremeindm Otheton@ qlesaropice gonfiguration,
ORLdaBalk e?éc%ﬁ%s 308y g%?bé RBm& afcg{aes%ga}s@sh&ﬂafe%hﬁ @sqhéreéher

as an |npu to a tun e cont ectroni cs 38, which
i snatecoyitathrS@]basedreatoydestionie seicgurel Thatit a dlén- eltipphaoked

aqntggldtléé EF&H{ arf'aﬁ énge% 9 Hé us%? %S[%erﬁge 'dgﬁlteﬂtféeggadksarrangement

requ e I npu tical coup
eﬂﬁﬂmumﬂwmnnﬁhﬂmoutput fron1tunab|e contro

el ectr n'cs 8 ] sed, as;a ntr i.an
el ect r %aﬁhf ]%I?;eﬂ‘\tﬁr%?{lgfogtehecmc? PO tplﬁ f%c ?pgﬁaléi §te°t°r
3 Q2t1@th€iédftér)applm ds ap idputoup hnat@g—‘md@tr@ 6407@) fconviertert 36i vaithin

case a ut,. to a Siti.0 ust nent, ar
NI N i .
t Ry shelhQWire€ optitaBsiast T[Eﬂﬁgltanrebfé&ﬂtdﬂi@uﬁs Hpled asng igngion

tunable control electronics 38, which is programmed to analyze the signal, and determine



and/ or position of the optical signal at prism
coupling facet 24. Optical elenent 26 may conpri se,

wo encox@epl e, a reflective elenment, a transm sBCWES2005/037422
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elenment or a train of such elenments. I n accordance

.t h d . .
N L T M S e

mﬁﬁablingléfﬁblefneﬁdback el ectronics 30 are integrated

within_the sa ruct ure as. the. remai nder of
con‘pongh? %utP‘HT’F ﬁ@%congrlogf‘:l?crﬁc?mcﬁ gglsrtg‘?ﬁ’g‘lgﬁgﬁsta c?ﬂtﬂ " signal
t ReectFoMO bithi ffon€ oS 6l dhic Gexabatk leROGETIRIBO 16 tnddife tk&hﬁ[ﬁﬁ nzouplmg
i nvention | s _capable of continyously nonitoring

p FIPBgeHgAk i this cpsecas @R @}?ﬁf Tgl'a})DOplﬂﬁlm Jg%raﬁl}tétpra%glent Aﬂ) to alter the

”%klﬁb(ﬁ é*.lbﬁ ef&ﬂeﬁf‘i@&ﬂd‘?ﬁhs‘}i‘roﬁi@c dnQQfustinE RURE inPek couplmg angle
el ement as needed, as the operati ngacondl tion

c wad/g@pc(séw'g of thepptienh sizpa FpRtisat W@hnaaf@ f Ontisad ﬁléﬁl%t 26 may
etc% rlseAHrté 341%] LRENRALE LIEMER! 2 RARRALNE Blembehd di‘%ttfaﬁlt &Quch
| Zes a prismdevice as an | nput cou

f @éanmtsk Ilea@etdamﬂ VEith tg@ pregspt weniiacophicaliietecipnd? et h@f'arlous
ot
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cl osed op fe dba Iec oni c Referring to FIG
T Al BitEd e ot Lgeen Ty DU fovice s an
E;ﬁl@@&lbl&' f@@dbﬁ&@él@&roﬁizs 30RY Be ded biths: yagiEdyiof uthaf coupling
pplication table 42 stores, various o tical power
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r %Jre?s%ttéﬁé?ede{ila%%ﬁ&esOéﬂti%ﬂtg@étingi‘ SoRSFREHAIRIwNrt RectilRKk
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i refestrpaies3 059 utﬂl@ééf@ étne”dhg preparties ofgychilevigesdy aphyeyegaaximum
[ into controller 38 (such as during
%5%19{; e?%é%hgﬁl ation), or systeminterface 50 may be
used t ddvartageperyatie wiizatico|df @ nnoaehthmtru@mu@ aefordagee with the
7 JFC 5 APyl b TRRleh 30 Ry S TRoie s SE
Flifsrenve ¢lbseé{lw<mtfe@iba¢k dcqtlamgeh(b mReféroing tet FIG. i anlgok-up/calibration

cl.ased- | oop f a arrg emen o
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a thiile 2 defen datousoptidabpaver Vﬂﬁesskrmlvﬂlsltmg &f 1€Eput31gnal wavelengths

or, i ncl ud an in ui di n [
g iy et plignLass A P Y B po Ve S A i it an
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hereafter re-couple a. Y-conbi ner 67 i

omoﬁh?lle%é% eYeh Heligag ?%CBW gsaligtony BF et infepace é]q Iawalpe used to
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el ectr gg8s) %IQTh]ate% R at R mehSo i Ting Q10SQobP FeeiBRK arrangement

opti cal pat
30 of the present 1nvent10n in association with a modulator 60, such as a Mach-Zehnder

modulator. As shown in FIG. 2, modulator 60 includes an input waveguiding section 62,
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and 66-2, respectively, so as to adjust the
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wavegui de section 68. In accordance with the present
' ARER 2P 64 &h 'ilj o\%@aﬁflel%@e@@&e’s 88d1 AH6pYL whird ﬁélparallel
propagating a vegui de Section 68 1s’ tapped of f
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power, Tﬁ@ﬂﬂgﬁaloutpats%nqm tdnverderd 6 Aid th@eafer applict @s nBERIo

may all_ be anal yzed control. electyrgnics, 38 of .the
prce%t@ﬂ@ epﬁ%?ﬂ%%wher? Hl tbgrappl&ml%n con&eﬁﬁgﬁtramc% 3 §pgrfroas an

f %ﬁal?ﬁ%‘as@é f&fee@ﬁp]e Al eeahio HBle MBasiea rs%ﬂal‘é\/l THRirékults of this
controlle or, al ternati vely, in |ook- table 42

( iapalgticis t%@ntua@q 0 detgrpipe d@ny myiipions @@ediﬂaék made to the signals
Ec?cf‘tg% ] ndlat BXO det %éts‘léi'lglstagﬁlerd% b&s@ghlﬁﬁig ep:@ﬂ‘@cfes 70-1

bet ween e two et ectors now ng
vehd a@;@)sscaq@m irenfoveghepe formpresof mdwlﬁf@r 60 flérenﬁmm@uch as for
el n le

S, bIERLERER AT O Sy
t (BBR) may alébe an:atlyped bmqmanh@eo@bnma&bﬁh@prewt owengion. In
g St {éﬁ]fnl' %%ceg BI% gﬁlu%rsggp %acg %ge pﬁ%%%e&]c%mngg Ib% %co%le\:ngt%\ﬁthin controller
thﬂublr Jaltematilyt, in Joek- ﬁp tabiepll?.a(ﬁfeucsﬂu thble msgpreshntmi@hn &eedback

vari et t hods, . including iptrodyci
! R fghedt iy by 66 tnedRRAS B o vt P arb Ve At ond
b\kn6WHik fibd D aﬁd J-15) v@ﬁdig’els epplﬁh]&f @eB phuist Hiifier! feedback electronics 30
wavegui de. Dither to L

of the present invention can a Just one or both of the phase sifting electrical input signals

to optimize the performance of modulator 60.
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known in the art, may al so be inpressed upon the
propagating signals and used to optim ze the

we@zaiosnesson rati o of nodul ator 60. In the partPCUUS2005/037422
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utilization of feedback system 30 with m)dul ator 60,

| ook-up,tabl e

conpen qre generall Ugg%d\faorpl a%]]%agk ?@‘g:o%? e é)n sgtgt%\%%ﬁon may be
( \v&¥sin canjamitonlvvlﬂﬁﬂodhﬂaﬂ@fléjb td hﬁrfnnglphaﬂe sh;fnmg:thfough a variety of

CO eggl}tc at wgi? IB? %D%g‘?rbﬂ%l%qge alc t o Cg(b LasEls%ﬁlrg elements

[ |alndl/3f b}ainedilf)tlﬁ]@frbﬁ ¢alriic? @hdrges vathircthe melegumep Dithaexatohdsdsovell

edback . arran t 30 in.,co nction wth
ej‘é‘ﬂ‘ﬁPéﬂ BT e PR S0 B propREt Bl el andpsed o
liRerePhe SinEMImahii®bF hétlatdr$0 P LOME ga@iculaaftﬂi&mdﬁg)f&“&dback
3, VOA 80 is ill ustrated as di sposed al on

oﬁt/?t%ﬁ"méwu&éoréﬁ logl-mtabls 4 apioesed tearowdedrmperature

agg}nﬁﬁga@grp%egn i nput wavegui de section 82-1, which
Is thereafter coupled to the input of VOA 80. The

out put Virighte orticabytenyators EYOAD e Wilized W@lebsuﬂlwghout optical
‘é‘@%ﬁ%h@gtlm%s,?ﬁnﬁn t C%l’ﬁl%l el gh@a@ oWl g)?(%aagatmg along a

| osed eedback el ectr
Veavegiide RIGr sillusipatescthe vidizatéan aficlaagd-bop sonelkitliictieedback

t I
g@g‘g glg'ggﬁ) JB%\Q?P%%FM? hgdg tegééh?g%? V(%Q 80 lt@%%ra&%%%nd control
t hhze cp:gmmf hmmlcm‘thathepropﬂuh aRefcmn@thI@ @,n\é(DA 80 hisiglustrated as
prdosgﬂsed aﬂ)n ag ogt?ca]ﬁ wnye % Sagta ! al?lem Lu:f 2 técr? agnal n%pcﬂgz‘fl g@ﬂ% an
Memsi Wadegurda lstct@ncszdmdpclt is $hegemﬁje5<:oapked &pthk iirpat aSVOA 80. The

separate i .to Al D signal processor 36.of .feedback

o 780 b BP0 i et sop R b PGt S g S T e
PreiGesDa bl d6sedrleop Meididiit Rediapptbleatbn@s 30 WAVOA @0, a first optical
control _el ectrq?nl cs 38.. As a (qggcg on qQf .the v

I
f GlepiRE 32 3 s 10 BRSIE St PP loel oL BietopBil UL gnghiiia second

3@piitdl etd@besom Raiskd toms@@ithu gbwantsﬁel bftht BEticACGIAR sihal, thus
attenuation provided are required. A control

S|p@Wé¢m%)%|fh§"’cﬂth?%‘ﬁ?@@cf“ﬂ@lﬂn%\’%fg% thus used as an

adj ust iARGLAWAD e BB lectial YpPesBRatidi otMtendabifed 1nput and output
arrangenents di scusSed above, a calibration/| ook-

t aienals a7 apaljedrns sprrEdie Hets i AR vignah Brogessen 36t "ffa,edback electronics
f %@d@ﬁ&g th Jld?é{a[ ORb&s frﬁg éogd@? &be3d 40 h?re%ﬁﬁ%ﬁheﬁe a%trn?pu{shcs control

various a tnen quired
pebsirpties 3. tAsnfincton ozﬁﬂtey:yahlss fonths dligitebrepresdntations, control

el e%IrBrﬁPé X y S%Sdem ne ni? ng q&]g%m%WE ﬁ%réeo o LP}UBI? prov1ded by

er na em.i n S | n
béJ QA 84 atecreqmlteth al qon@olts@ala}uq:uafrom rele(ofromcﬂﬁ&ls thus used as an

ctronic | otabe4 ni cate
RGO st o SR HE AT b Arehetns Sisp pe 10V 8
s;csﬁlﬁmqmelbéloﬁpmblbelz 1y lfeemohﬁleasvnalncthmdmnéhthlo febdbavk @dtronics
| u rol .ele Ironlcs 38 for
b Hoest 1Dl ek S oAt P St pretisp e e o e
Vhssiile Sfsangm oﬁ,lq&iltsa Alsy) Gdﬂtlﬁnel&ftnonfc@BS 248 R Rle aQBﬁﬁﬁﬁf&atlon
in the anbient tenperature or age of the devices),

c Patige exipmpl syslemdnistipcedOvivhass hisinseags. PHORS Lfsé%@ﬂ%'khze he
:@%ﬁ@&& BRI ERREokiSs SRR H1festhto AHREAT, cbuhieag Rask

aftenuation settings to optimize the overall system performance, or serve as a conduit to

download values stored in control electronics 38 for analysis by an off-chip system.



that is applied as a control input to VOA 80 and
nodi fy the applied attenuation, as need be. There are
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filtering to provide wavel ength sensitivity to the
system il U r
o) gnal AopSe) o G pRGRIREr IO SR e IRl B 36 cxample
al c«batgealnvmggbibrd:éemmratmemaagwﬂ}c demes)phﬁ elaﬂngé wilt bfrmeasured
L. be I
gﬁyblglgn %?%&g%&&q’gﬁcgotaﬁg %}'S%Hle.; Oﬁagg'il e(alfll@‘rgéne%en_%l qu&glpal %e%crlba%k signal
d ithdt &r appliedve\acdopingjtitysit pr ¥©Arf0edd amddntherapplied aftenuatiol as need
e VOA arrangenent di scussed above, cl osed-I oop
folithic feedback el ectronics 30 of the pr esent
i nvent Tagre mymh@r opgied communioftioncydtems ﬂvattdmham filtering to provide

assocj ated SQ d optical filter t mzelt‘

o SF B ey Rt oty el e v R Podtere Sk

t isiERalk frofh. a sidgé Waveldn@iiednal progagailing dlongel waveg@itie. a8ltenatively,
resul t variations in the rranufacturlng/fabrlcatlon

f
p @88@%‘?? filter nyr e Wis torsplpetpus gatighlydvanelensth fregFratn 9fg
OR{dveIBhgt) EHRIE FoM atdﬂlh{beﬁcﬂf H@re IR0 eIl Yt dehRd aﬂr@np&l As

illustrates an exenpl ary SO -based arrangenent of an
optithcthe VO argangameny ﬂ@%éf‘éoﬁba‘fe@ ﬂ@seddowpwthlwﬁwé@w de

9%14&%1{1% ﬁfbﬂtﬁboﬁ&se}‘}ﬁﬁ@&hﬁbﬁﬁl 8&1deQR &g’lﬂlilncﬁ&gwﬁﬁ] aﬁ)&’s‘s&ﬂéted

wav e e section 92-2) and eedbac ectronics 30

alSOIf seqdegitiead fiferrfp @pminch iits perfarmenagrie lighttoff variations batrreay occur

I I {.ikeC

ut i'f | ZI ng %ﬁ% éh UEI% d%lﬁ éct& 2&3%359%?# F%elggﬂﬁ the

( DWDWPWMQ faé’rlvammqms:essnpmartmhdly essgtihted Mglhalhtsgramr@ optical

cle%%n SQ&%{:eI?%O]{ %a%edjsct%c&f on-chi p feedback in

accordance W e present invention provides a

hi ghl yFi@ 4 ilidt@atea an axag[mimsot-basedanmgameﬂxt)of apnptical ﬁ]ltemgo

t he optical..si nal exiti
Fopp RGP P ivea s 07 B i pRE e o B 5 and
P |oufpi&’[ wmegmﬁe gaatlmﬁ;ai 2)saxgrfaédsaam&rc&bmm3 |kl gérinke bedionolithic
wavel en

t are a as.inputs.to
optreF it o sast 255, SQlnfasd s oPéEtfquLaalythaﬂtuﬁﬁanﬁ wilfzdng dense
S 'v@hﬂ@lkng@l@@iﬂz@ldnﬁﬁulﬁﬁleﬂﬁg’ GbW[DSM)hWhére Reridud idpdeivavelength signals are
pr opagat ed measurin val ue of this_ output,

siclsell snaceth ﬂareltSé of girchip %ez 'Eﬁ"k fipesgerdance Jrithheyistst ingention
t BgovRRE @'H%Bfr%héﬁle apingaﬁém ffdr'aE&ﬁa’c& c&ﬁfbll‘ih% tﬁéjivh’v%tl&l hfb?the

necessary revent tln e wavel ength va
A$pHcal sigpa) émtlagi Qrtivabigléer §9. F@r@xmnle,l gsesheven ikl n@@rﬂwhty of

Ofopﬁpﬁ deﬁaqfﬁ%}atﬁlg\é?&lHEI% w&d@ﬁn@k? bg%l 099 e{r?%ﬂ)ﬁ) %& l§s 1HBlyfs to

be“use rray 0 OptIC
d e)ptmaea siltér@onwhere it iadsiradjthet BGH the sipsdl l‘oﬁéretlng-_dt @avaength A1 be

strates an_exenpl ar od| nt of the present
| PRt PRSI BV A i e s FAh e P o stEb e Y deGovls 37:2 of
C Geddbaitraad O\%eﬁ’fent@(ﬁ tha ;Iaraa{bteas” 6f&)§;5t1&ﬂ fiderOJMt dafl B adl@dteEBSecessary
1001 - 10 where the N devices may conprise a

vé‘?PréY%Ftélf‘f“&ng@‘FWeﬁ%@PPé‘ée or an array of identical

devi cegs a i iHePhdvaR@Ed dGHE RbnAAMO Shird R BheRlor E@?r&éﬁ%ﬁ%ﬁtmn
i nvention, closed-|oop feedback arrangenent further

c é]mﬁlq)sg@riooa fepibackgpayibegssed with an array of optlcallopto electronic devices
formed on a single SOI substrate. FIG. 5 illustrates an exemplary embodiment of the

present invention where closed-loop feedback electronics 30 is configured for use with



N el ectronic selectors 44-1 and 44-2, where sel ector
44-1 is coupled to receive the neasured optical input

wGar@eakssstrom a plurality of optical detector SPGRUS2005/037422
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11t hrough 32- IN located at the input to the

Srara v oBish@viseY 4D » TGP b el oS eGP Phiey of
ordéffepént ibecaBsE@Aatheof idaiticalalevioest futhispagticls embodiment of the

devi ces 1001 o be anal rticular
C PIRSST  BARwAoddpon Bl sl S5 Ramarh of Fatre bR 4 i of 1oF
Ol ledtrodfc saleplotsralli dnd 4452, afabre GeélbctortdpLis cogleCieé®ivd Zhe

2\ through 32-2N an he onverte
2 e PN SIEEAS it ARy QEpP R LRBtr ST Bough 32-1y
S %o@ﬁ:a@fitha %@%Qﬁe a?szoozawa plhrals o PRptiesl dedicasn oopputoNt 0

A D converter(s A nonolithic, SO -based optica

swipidal Yaﬁqleﬁﬂjé‘ﬁ@rfﬁ HSPQGO IGtFRIRFCY HEP Preser MSQ@F%‘}PE}FH] output
391g9£15 s/ d%(/fi%@seﬂf()il noognd ioCH% ahﬁyieldla%@f)afrﬁ&ﬁ% tinke. FAGho®n,

shown, switch 120 included an input coupling
e |s@n@ﬁlt 444213 couplechbeseen thaxputpus pf eplrriiscedioptical @@mpﬂ dsgpctors 32-

¥\’2V 6Ugﬂ%§42 ﬁ]ﬁ& IPIh @ﬁﬂu@ gf'&)ﬂ‘&)n%lﬁﬁqp %ucqmﬁé[t?@ an§fo§ Bﬁilput signal

e syst e 'si gha
ilyle seldcPeil detegtod 321 24vil} be aprdied aaarplapurt t@A/Ip henyerter(s) 36.

Shi Tt ehSnd i, 30 pAA0 gn&g FutnaRRat AP0 IRNAE HlRR

124-1 an respec
elekctronicsad0 of ltlgmnd:sentamﬂnhetdlsuk]usphiaé & K. 61 As shohdh switcnld@0

126-2 h fi
LR b P 68107 o BB B oSSR
S e ehides! forintroducaguhdiapit2Btichl siyndl itoths sjiWna MHiieesignal is then

SRSt s DFASE) 2L SR ) 40 e

card dlﬁiolséilchloﬂgﬂz\/@@%@ddﬂamle andl 1 74-2 resppetRERN w d@ﬁt%lhthélecmcal
by. noni tqring both. the resggt in the

oﬁ’cgfl%‘éﬁppéie Fpawhamlff%l%p% dgl26< é’PtPBBWé‘Falﬁi‘%‘é"e‘Hi‘Y be
alcoREEuRRGH RIS WS Gt oaﬁhhwa\}egma@ m danresebidodiiie

present invention, therefore, galr of output optical
d atasesuides! 28 e r¥arions pamtiers aupeiated wih e optieal dwgﬁ@%@m@t@n

t Richbe, 5@} REh l'e qg W erfoff ?at@(ﬂykzs p9§ E’ep&ﬁiﬁgll&%n c@&gance with the

wavegul des 12 and 128 ectivel I nput
rrmmscrtt nn\@ombysn@ﬁ@nng)mth ghel powrer Rresest in linnutemacal signal and

rrangene nts
AR R e o e S b R 233 ot 2
g ener afreacebrdarce ivgtl theaprad;eoglnmlpmtthqcfgma pair ofhdutut aptical

e ’ ?t%{st genofaeﬁ Hb i 33 35 gg&ta%&@p&%ﬂto % ng%or? gf tﬂg signal

h EOst ectroni ¢ s
p mﬁapagaztmg alfig navigoiiee 818 bandalgt, mﬂpemvay i Apiriput momtor

control electronic . duces out

C Sitpres & e L a2l bR B - B R Mih the

[ |afruﬁgeﬁﬁht@ FeRFibaXow, dpiicabidteduas 82howad uad BDGHtD generate electrical
sel ective arran a ring resonator structure

t Rpaog gupyt Stmglﬁ%% creabepapies SR AR PEesr 1606
Phemehthid WeRbhie3d. Oflférdi’gﬂalj&lt%di Qroﬂﬁ;ﬁbéeﬁﬂ)r g@ ertﬁ&eﬁfer ap 11ed as a
wavel ength tuning and contro exenp wavegu

14puf 1 ORBMFlscHOmPES, WthWRé?déc%f twp ﬁbtp%-‘é?ﬁ‘é‘él Swelégqueréd C-1
1424t .al so integrated

FIG. 7 illustrates an exemplary SOI-based wavelength selective arrangement (a

ring resonator structure in this case) that may use feedback electronics 30 of the present
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within the sane SO |ayer of the SO -based structure
as wavegui de 140, and disposed in relationship with

woeweguisge 140 so as to out-couple |ight propaRel/Uszo#037422
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a particular, selected wavel ength. As is well-known in

C
e SRR ARG Sl o DRI Ot
ofwalve@lmte 1146 mélowouonK‘d Toukeroh ringrehaped wavdgtide éﬁlzllslah?p dntegrated
th n I
Si\’\?t tﬂ? rs_]efngecég{jla x tog%re)ér?I %&%@e u%gj %ﬁﬁ@e}%ﬁ@@% tAn@fhsposed in
t Imﬂammlﬁliup mlﬂlozuqvbgﬂdel Hoco mtwelgtwwmltgh) propagatm@at a particular,
enbodi nent . of FI G, |de142| f
t g&sﬁ?fﬁg@&ngtq IAgsﬁf w81|1 glb XY alt\ﬁ? the SizZe eafld sl%agg «3F1 hlggu&fgx%gulde
V\mﬁebcemﬁbuﬂe&l td afsaaalﬂdvefor alpamusla&eiveteﬁlgmla)\f dlengbdisoupled out of

ati vvave 140, .nqg 142 may, be. .
e ety Fa R aELE ks PEHEal SHERE el nfcted
dln&@ fisg %v@@uﬁh@%ay oY ﬂfere@ﬁﬁﬁfoﬁpl@@mﬂf whveagidd 490). In the
el enent 144 for

TN ST, B Eing B AL KPR B Y Aps bR opagating

arapé g&&&éd%vefengﬁ AEhSMlthd %bu§§698ﬁ]va\zteféngth§§x% %tlﬁg a1
el ement 144 functions to alter the optical

ofwaveguide1ld9. Ring'Kidaray bytuaedhypares eragvhssegahsfrmg ‘EIPm%ﬂt 144
al t I t ng
E&SB%&P’t S gﬁ&ﬁﬁ\%\gﬁjya%%gtﬁsc!ﬂnog?ﬁé lﬁ ILh geesh%ﬁﬂg hﬁgleh{]l 4@,9{ (IYJ
7 compriges for oxmlumdbarsmbndrebhmrleabqybiwyat pf devise. Thiergplication of
a}{ eggmgz%lsspg%gftg gﬁ‘asg ftmg %1#1 él? g4#éliﬁgct1 \q%. %‘Ln?ﬁ%@ }%‘ﬁcggpatth length
p@f fing MMasl‘teenl’ by a pg:/pal@mmg bigym] ethmsr@tenmthawawmgth st will be
sho n Fl separ wayequi. d
cie bRt RS TRRRG it B L R Fid Jhigi o be
pragagadd thet a’:}iluﬂaﬂt\yéblf ﬁﬁ@hﬂ‘iaﬂ behcﬁsfpﬁseaﬂ dlangy deegﬁd?mjh witlPeach ring
continue to prop te throu the SO er of the
o Rard etitedipl S BbPHAEe IR O #hE ASHERbNt | nvent on,
a pdlfiféxiRPidnsalip g £6deliion- 1 and associ ated tap- of f
wavegui de 34-1 are di sposed adjacent, to wavegui de

so as #¢sheroipdlE: %aﬁﬁna&ﬁe eitticphuavegiide t49ds dispesd acb%ﬁent to ring
anab ¥daBrurd 18 SRANI Ok GAla R BRHPnEAlcly ADGighARs ntinue

vvavegw 0 neasufe the signal

r éorpiiopégaty thiooglythe KO Layermftheofiranganesylii Wercdordanc@with thefpresent
t h re i ed.

I%% tl(g'? Q?’]?Jt %gtb gsﬂgtllt rloarl%lh Iégsrogig{eh g@-@ﬁgf\%\%ﬁg]}dgﬁ-l are
palrwos{ed |ad_]la¢ent tosvmgmde)f46rsa as torrenhoss Ypation alfitbe sﬁeﬂacw s1gna1 for
i,ti.ze cessor 36

o i K st cbuieRI R BE 42 RSB B Pl Bt A8
C@{Hah 5u9é ttelsgﬁhlrremm?ﬁlgaﬁmgelrefcmtpmtcsjofaVavaglaH@/MOS Both dsihhese
characteristics,_o e ect ed waye Vers
R 2 rierh iR it dS %’egﬁlgaﬁgﬁgﬁta%%s% 5own.

" aR bzﬁrﬁcul&—‘rf the@yie bEMeishired 8igBal} ard Milst lﬂégﬁﬁ(éd QﬂthtrhA/ﬂD 51gnal processor

i nformation, generates an el ectronic cqontrol si

t RE@nd thenapnlicd as digital irpursde QoK eleET PiraS8- SARtFal .el%@tromcs 38
elp8iEits ahAftalysidion @R eharfc@erﬁa&tafﬂ{e s%legt@@ kva{reflé&fgtﬂ Verdds @

t o adj ust t hechar acteristics of

néeiBajBiae yn- S@lect@ﬂ@feéengqh&f&&nh@%feb é?lft’\’/\@ﬁ/‘éﬂ!vé}?gsth(§9) jugl based
g#&'ﬁgé‘ Hllf@rqlaflgtg ggfr@éég%ﬁa geggérﬁg gorﬁ%l Wbid? tHaP R aPfiiddQ¥the feedback

odl ment s
to phase-shifting element 144. The applied control signal thus is used to adjust the
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separate | ook-up table 42 and/or external system
interface 50 may be used as part of feedback

web@ens4ssi cs 30. FIG 8 illustrates a slight vBCT/ES20051037422
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of the enbodiment of the FIG 7, where in this case,
alclé%ract%rés\ggs ﬁéqggqqgﬁa%%tgéegs ?cy Lfs re%l?at gl}e pst‘%ﬁ% %89&&%@ és out-
p laommdbﬂr@n twamgud:@vll%eABmth thwrloumthoslanatst deaaribled nigpve, a

ﬁ%’pgg%? ggk-ilaéa%?et Lpf %Sdz ! %theﬁaglesplgth atlnter% ce E{) énﬁga/abt |e ﬁenatstggtl't gf

t Hesdeavkletgtrediec3.i cal out put si gnal from

AID o1 GG ks o geitior SLERBekSERERar i B fguieR n i

ArRRdeh@T inaink Phodddtaeing Getidtes2alis agRe@aMbn®wavdgde 146, 9s shown.
illustrated in FIG ere%izsthls art|cul r case

t Wepatigul %rowdr@@hwgé%ttsféwé@ﬁvw 5156 & Rarpling paygeuide

f delhiss stRERRAUALL fife fraimpm{l@ mveghme 146 As fiRQH o8 bther
tap-of f wavegui de 34 associated with optical detecting

d@mbe@msgt% the pradag slestrisal eripu sieng! from phofpgletpatingdsvige 32-11s

gl?heﬁ%s &% ibfut RH&/]&Q | BroBdssér38 2t fe%dlﬁh%ktele%orﬁés Joh %nother
I cul ar wavel engt t hat was renoved from wavegui de

141Derb§tlvp Iﬁ@tha@t’fﬁ@ﬁ?mﬂt ofilkg. 7is Alustrafed el 16a fevhipamnindhis a@’flcular

t al

8 AR Ry g Erod IR g

t tTénreﬁnee lf@etllswmba@imst taplfoéf waegddadhassoaidted willy ofttiral detectmg
e[g& is pgsﬁg grg—:lg :,e]lgjra%c%ngg) rg g WY n?.l (i f420%sa% t§ 8 coﬁéla at leasta

akpoman opthe ;pentlculauwhvdtglgmrthﬂ maatelnmvechfromrvmvegmdﬁ 146fbyalre action

QLT PE T d5 Mt bt el IearpRumele T Ficiuany b e measured

i rngﬁﬂtaa appliea ab Ehem@utttp Gbnte0 elpttionips 38 mrygl&m&ﬁtuswuoladjnadhe

SA-b uct IG 10 illustrates .a
CREHRITENGF Craed hENDUedrios RBlIEHEL B IFFTBRE BRe e to phase-
n@m@tﬁﬂgtelmngente@dback electronics 30 is utilized in
association wth an off-chip elenent to _control the

t uni ng sa}ep@m?éﬁPm@nHOP%e@?lwg ofjenption;ag thedapul Af P Qlebgped

Sis@i@re #criticall it aSRARAELHe Qéﬁre@ﬁeg}&eof Sﬁcab@ﬁi%ﬁ‘:ncy Equally
structure. In this case, t he Outﬁkt CO%%)Ing op tic

c G"ﬁm%b@ the Cp@m\t cypliag Pirangamend gtikzed et SO yaged Sér%aﬁqmseFIG
lmsgﬁgiérpﬁélngla?ﬁéﬁ%adnﬁé@ ofh€ pfé§é3rﬁl m%ﬁtmnr{xlﬁenaemonohthlc

sur ace O strate to convert he

oeedbiackeirstronied 3(sis gtilited ippssridianiwidy aalocﬁﬁn@n}walmgmnt@ eagitrol the
oS S A o L TG Q10D cBcg o

t ﬁén-basddtrummelrdihlssme tﬂaeuwmodpmmtlommmmsgﬂmpalmﬁ
ubstrate

(PSR 8R8e s Sl SRR TidterBihes 10 ot o SRR

ofsurdaxd pk the A rsul&trg‘eﬁ@mﬁr&ert this Ohe-dBndnaipedl Sigasdls mepagatmg along

O iriies T8 infiCa BESime il RBITHRRA forit Aoy e fpiiRe iV Rke, 154

t |3hc§hfds Qg oﬁtﬁ?@cprléiﬂl gmlbn 193t @0 RSIeEH thd ﬁ\ﬁb @mleﬁlslmsrgl ﬂgﬁ/dl 6@ %f the

SUCh as 0 tlca or wave
f Flang qf % whstrage é,sl(? info free space (wgere it is tovge understood that various

other types of couplmg arrangements, such as tapers and/or gratings may be used for

coupling). Tunable coupling element 156, as shown, is then used to properly direct this
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Referring to FIG 10, optical detector 32 is used to
nmeasure the anount of reflected signal present within

W@roool¥438t coupl i ng arrangenent (where, of CcoOUPGEDUS1005/037422
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the i deal arrangenent the reflected signal would have
L e R L M AR

byWINIDl f@ﬂlowm%uct%) cont roI el ectronics 38 may be

used t r .

e LR P28 GBR T, 0fs HeBal no

prefratpdtsigng plmamt(vs)hm ot @tian caspdiog alaangdmcxpt(whqb, cffucblgse in the

or,. ot her n T 0Q p

Cosi] eI e EE e IOy BB RRCMREREIO D B Btafting

b eleanpouaseiit fabtddgowpt) kptasitaiintolal digtal ﬁgnad)by AﬂDI processor 36,

A YR R T S R

ar&t&n@bwliatss lay tofeys thofted spaed propegatitiptbesna(s) fitd aNassadiaed optical
%Flb|e in Ilgh{ of the above teaching. For exanple,
V\/rﬁ P%Orrﬁ’nﬂ}eﬁﬁﬁuélé‘ﬁﬁ *M58ti s nentioned as the coupling

t echni TH@erégbm\g%kd?Mﬁoﬁﬁmgélﬂ@Elh§odnﬁéﬁts Sftthd plekedt iny@ion have
of optical coupling for use with SQ -based structures

mg)yeruge@mg &yé)@rp‘gﬁ@ o illgteaionend dessiiptiqny (They e not intended to be

| RE AR kP Bm it AR 15@&199@&%h@51€§mﬁﬁ§&15&55e@1 hed BbES&N many
i nventi on. Moreover, the feedback el ectronics

| quefér@u@mem@ waripgions ae ppwsivinindighieftheabevesigpbineg: éi)ér prpmle,
I
S 5y SURHE ks Sy DL AT AR A s
( any SL}ltablfBIthxf btical Gromptiegifor yseariki $Q-basedsigetmsmayfbe employed
sy [
ha%? gla@%&l% 1% lr%é\‘/" %fl; ng %@o@%ﬁn\g‘f@e&%@%ﬁf&c@ nr?a% erﬁ%nt 8f the present
demwent®. Moreexgui ttﬂsefeedhmp]k eldctumlqs malymmda)de rmy otmoms:enhpbmants that

i d [ db
LSBT S
i Ishpiitingithosptoveleeratiosenern (.ol esliip-¢Hythonded) steelting a)'rangement

best ex lain._t r nC| | es of. the nve I on

p r‘ié‘ﬁ“& FS: 8i5pH FE@?‘? ) i P S&Yli’eﬁ é’% B‘b‘g}"dé’ e(tdﬁf’rﬁéer%“ces or
skitegredd dévided avaaxegulu@c@@sad odir-line} thal Be used\te piovide tiaribput
vari ous enbodi nen th various nodifjcations as

ar e
s wignaldo ths @W@ac&aﬁlﬁqﬁemcwf the greafahtn@ﬁmoat &be embodimgents selected
' %ﬁﬂﬁlﬁﬂu&mérebﬁ&eﬁ aRP&estibell e orldBye Bbdt @)Eblﬁlﬁ tl(t%frin@@d:s of the

only by the clains appended hereto and t
eqmwm%ﬂstswtwa apRijcalions bp therebyenaple ﬁﬁlﬁﬁl Siqllﬁ‘fi én the art to best
ORkif>Eth ﬁltvéﬁfb‘n%nfl SRARR CHbAdIfBRS, Qﬂﬁf Varib®& m&ARti8hs ésrhge suited
t he F t In at |east one optical device fornmed wthin
ate thlelp@mul@huse wericmploted( B ntended ibatihescophef thoimyention be

f r Sa
SRR P R ol R ooh s e BB
phot odet ecti ng devi ce di sposed to receive a portion of

an optical signal propagating through the at |east one
optical device so as to nmeasure the output optica

signal power fromthe at | east one optical device; and

a control electronics nodul e, responsive to the output
signal fromthe at |east one
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opti cal photodetecting device, for conparing the
nmeasur ed out put signal power to predeterm ned val ues

wanweapsByi ng a feedback control signal to therP@r/Ub®as037422
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one optical device based upon the conparison. 2. The
nmonol j t hi c to-el ectroni c feedback arrangenent as
dE@FH§6“Wﬁaggéin1l wherein the arrangenent further
conprises an optical coupling maveguide di sposed

bet ween the at | east one optigcal photodefgectin e. .
and trb Afonaliste eI dre B BaT LT bR e et n
EJQJ lézispéhleé)tléah QeRELRABE Willdn @ Biliceabn-Hsgawl ESE(H)W stflmtqné ¢he

e ta e a

omén@ﬁglp é%ﬁdb%ﬂlﬁ@frg’gélfnggtt ﬁoa%e%dté&%& It%lg sé%e %Estmg%ﬁ; ?rtdﬁaoeipnsmg

o pt 0- et @eki B 'oﬁtléa@ﬁlﬂﬁ&ﬁkecﬁﬁg’ @NEe %Béseé% 1©6divdepbrtith of an
im1l whereint | east one op tical

phmcemmtpnon@au@gmhwgh@wﬁ e@?é@ﬂ%??twﬁwevwe st to angasure the
!3&9% G 1oh8l o0 £ HeaPRIGEnBLARE ATicBUIAL!

east one optical device. 4. The
nmon oI i4 mrmoqutqﬁmeicenlorluipnl respbeiviiadhe unuh pigeahdiom the at feast one

def i N S¥er
Sl BBl el L ARRETE R L B
obreﬂé’temahed ehrs amhapphyig a:%bdhatiommttek gl eghalg¢askongegtical
e control el ectroni cs nodul e for

aﬁw‘éerl{)ais?ﬁig“pgnﬁgcgﬁ\p%&s anal og signal value into a
di gi t ap. Tl&pﬁ@ﬁﬂhﬂﬁﬁbpt@-ﬁleﬁmmmﬁedﬁayk tingeroertt g flefined in claim 1

el ectropi cs nodu The. nono e r eni

£ BBainaRe SrmEngHie: o PRk epuftle el @b
a bEVRGEINE Bt ledst bhd WticAPApPlotGesing deeadny tinend ldagt one optical dev1ce
including a | ook-up table di sposed.w

69 o (P LmROTGN P e PToBAaafHES (I8 mks&natanéemﬂﬁrhégpp% i8ft

| g&lﬁohl Bhtd aielnepu%t)ﬂhe AdeAKHRUpEEL PRstb&Mctippdesiceval ues
for use %/ the control electronics. 6. The ?ﬁ%@llt iC.
&

opt 0- ePet I@ﬁl?l(&lﬂfl@ apip-staetronic %M ﬁrtranggmalgfa ef in claim 1
C LAk thBEAESRY Bnel CQ %ﬁ&@@&&ﬁﬁé dévidel ddBIpriSRAR in-SfSorical

comuni cation interface for transmtting/receiving
s upgcptacﬂqteobeg destigs digpesedainnggn oeﬂpech¢VQ&1ilé%of&h@até%ﬁb?l}?éapmal
%n\;% circuitry.7. The monolithic opto-electronic
gdback arrangenent as defined in claim6 wherein the
c o mu n #.cAhé mnnalithie plbtatehectwmv fegdlack arrangpment as defined in claim 1

t
) G ERBATREEIS A LiiLicabhona ebueruc
0 rmmpued,fenet atdenisiconk @pd@ap]kot@demh@mm and thd éfriuhelthe gontrol

t he c.omrun i nt
o R T U OR ® AR Rloh pleF B8 efﬁég%ﬁhﬁﬁs
C QéPrésehtadefol ierbyalse doﬂtrdleeﬂce:trnmmemodlﬂe per f or mance. 9.
The rmnol ht hi ¢ .opt o- el % rani cdf eedback artr ag mgl B8 1
def i ned+ ihe BEBRLHHS opiReTestrRup fig l?ftc Iag%@tem% &S %@? ar
d&WHefeth HO AR SRSntFuithed Cathprisés & ediotyl heduldi@viudiag a look-up table
disposed within the SOI structure and coupled to the control electronics, the look-up
table storing expected optical power values for use by the control electronics.
6. The monolithic opto-electronic feedback arrangement as defined in claim 1
wherein the arrangement further comprises a communication interface for

transmitting/receiving signals between the control electronics and external control

circuitry.
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10. The nonolithic opto-el ectronic feedback
arrangenent as defined in claim9 wherein the

wa@eeoakgssent further conprises an el ectroni c SECEUSNS/037422
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for control I [ ng the interface between the plurality of
optic Shtlﬁ{'jg t{) Qf‘éc&@rﬁ# fegh at El‘fél{lgg EI&%S déﬂned]mﬁaim 6
nmonol i h| c o % roni c ac rangenent as

d wlheneeﬁhe mommammatibn\mwfme mrdvms ant inpelasmnomésation paglafor storing

det ect air of optical
agg%tlwélcs{a? gwatgglt econ?ri elea?rﬁﬁlcé?m ﬁol i thic P
opt o eS eThe mondlitiie eptba:hilctram feadimwke atrargemeigfas defthed m claim 6
wherei.n a f ot.odet ecti.n Y
o bt e, Foimanigayfin o e SRS i BN ST ARk A S HoF ©
dhrﬁ&ﬂfgﬁﬂnh hg-?‘ﬂh% BéhtedNeledtyiics @cpaetamhne\m\pegwmcaect i on
wthin the

a structueandase ond, re . .
bt 1 caP- DirPBRRIEEE or G Gloe o ek e missioangp Oped n claim 1
OWhBAtn O 162 oW@M'd@ﬁc&&ﬁﬁpr@& Apltuiify of bﬁtlcaﬂievwes
structure. 13. The nonolithic ﬁGﬁ)to el ectronic f

ar r angbreHte menoligic priereleptraniciegdbpsk W@P?Pttaﬁgefglﬁg F”cé"l“m 9

dekfm 6O ﬁﬁﬁ’idgx%ﬁént%rtﬂ& a&h r?s@s Qpélé&l%hlcfsblbét&r fok Sontrolling the
di sposed between t fi rsrt) d second opti cal

plnseréase begermie @éwhﬁe of optipdl prAvI: khegopigel geseispiios.
utili ZFfi ’gl% rH%ofh‘ﬂﬁc% %Eh@&ﬂé féeéﬂalﬂ]@ %dﬂ%@méﬁ%ggﬁfr}éd 1nkcla1m1

contro Ic opto ectronic feed
amhawgeﬂre At lezns ombecﬁptlnddnhomdqt¢cz§mﬂmce\/ﬂ¢mpels¢$ atTal Ocﬁppﬁm@hl
at |l east an optical wavel ength
b }é%té‘?eﬁ%cggg\(}é‘gge%dl sposed between the first and second
opt i cal2.phietmaetligdt opig-eBeviniefediableatangeiberdlas defined in claim 11

? E;‘/rh%%gb%{:sf(%pglcalllpglo%gﬁtga%%ﬁg’% %tttﬁee %asixie | f%éflgaq %Xc?elte%ﬂgé Bevices

f eediiyRedd Asrneamdepe opti@bwaletiide stction wlthlln nhelSDI\mltmctarerand a
t he optical . devi.c es, at 0 vari a
AR e ning oA iR e e e Sioasll onk PGP apigal
se@@g@lmeumlwmnoﬂ@@me@admg devi ces, the feedback
arrangenent utiljzed perform attenuati on a

t,
feedbath Desmprlitiia gpto B IPALERK W%‘ﬁ?‘&%@ég betg i Slaim 12

f eadRAC e BptiANESHRTomPAsed af lealeth bptical ﬂtdi’fls]dlwaﬁﬁd@eﬂween the
opti cal device conprises an qgptical nodulator, wt

t fiast@ashsacend @?t@ﬁlmhptoéer@we dewm e feedbashy agr@nggmem%ed to

hbdaRdstli@ior . 17. The nonolithic
E)E’% e%‘%&eogh?lggg%?ﬁck arrgngenent as defined in

CI ai m 14.wher mprolittie opiprelectapnieifopdiack prmgenengs defined ielaim 12
u U gpe?{o fhgg})tm%?h' r1]<§rcom % af 1@%{ %f@ﬁﬁ@%a\%fee?%g {1}% device

co Ing e I Cl ency
oplisposet bewwph the fastand mom optieal photodeseaing dcv;i:esolfév fagdback

;,%Fg?%g}%nﬁ q(ﬂze& g)ea& ugpthg se%c‘tz“ei%t&a%glfggt%ﬁ elgjebrﬁgéftt 1}] o

| east mﬁeTtho:hbmﬂithlc optplectrannfeedmek alaangelpbmt(aaﬂeﬁned smelaim 12
CSHBES o SR TSR PR oot

between the first and second optical photodetecting devices, the feedback arrangement

utilized to perform attenuation adjustment feedback control.
16. The monolithic opto-electronic feedback arrangement as defined in claim 1
wherein optical device comprises an optical modulator, with the control element output

coupled to phase shifting sections of the optical modulator.
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signal with respect to the optical prismcoupler. 19.
The nonolithic opto-electronic feedback arrangenent as

waledocoesst n cl aim 17 wherein the optical devi ceCT/US1008037422
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cgnpri ses at | east one optical elenent for adjusting

the orj ation ' ' .

si gnal n]h’? I’i’oens,oB Q% f%%ngérflgéhr%&:gkn ut g%g%htrg Ia%)éri]%ﬂnfg gklectk}lml
t Rereiarthe opticel dm&atcomlew it lsasgqml opami kowderawitiathe feedback

SRS et B S R P B RBl. Pl ST e
i’iléaﬁrbﬂeﬂptmal @sigdef i Ined in claim19 V\herel n the at

east one optic el ement. co s a MEMS de
The. robol THOR QoL BVEORT BN eIt BER R A R TEh i em 17
d@hkRB0hé B 16ds8bn® cbficilieiértompPaseabn bgriat prilsﬁﬁccﬁlplet dth the
coupl er conprises_an inverse tapered waveg

c 60fpitobplemont outryputilizgd fq ¢agirel tksep?refnaﬂe% P‘P‘B‘h“ P&Slfle% ghegqptical

a@i’gﬂzﬂgﬁfﬁ%%peésto fRfdpned Iphﬁn ehuple®) 17 wherein the at
st one optical couple

rises an optical gratin
st r uct 18- eThevneneliftieote-sle n§?¢b& FEgementaf iiezfg@éd tf’o"lalm 17
Mk ho gptﬂﬁf élleQ:e%rtﬂep 901‘%&%& aﬁ@ea@trlﬁlle %ﬂﬂlée@ Elefn@ﬁ for adjusting the
assocl ate tical coupli ficlency
rmncﬂtattmlaod/opp@ltellnettﬂan mutopftleddigaalwﬁrrpmgfetﬁélmprém input
d %glliﬂrll%g fz{cre]t ﬁle%ofé@g}l;e}]emﬁ{ cﬁit (t) E ?1? f)pllceg %§ %n Qcﬂﬁstlﬂpﬁt s] gﬁ‘lﬂl to the at
mixast dne bptmcabplbmeml ectr on| c f eedbac k arr angemant as

defi ne ai m,17 . .
coupl e?() @}?ﬁ??%oé%hl%ﬂp e tr n1c ﬂlbélé %%%rflgrﬁ%s g%?ﬂeq.zrleclalm 19
mevheteir the at leazst Gneed;ﬁmlrednmmt éoathbMMEMSadegm nt as

ai m.1 wher

defi ne L east one o cal .
devi Ceg]r sﬁﬁrﬁ@mlﬁtlﬁ‘é?ptgxﬁfef*&??w]% a"rlfw%”%ﬁ%?%a B%tl‘neam claim 17
OR¥here] 1BE hi 184 6ndf (ﬁﬁﬂ&l&;@ﬁpl&r dompgeRRA invase tpbiet @tvéguide coupler.
claim 1l wherein I eas ogegépgn]&of f eedbac

o T angEiehie TeRty Priad esEoRe el PeangrBrAr Sepitgleim 17

t Q\{htep:?r} tﬁdgat 184t B PtRalTeRNE dolplsds AR opfical Satihg Qfture, with the
opti ca evi ce.
r%eedback arrangement utilized to modify the period of the grating and adjust the

associated optical coupling efficiency.

23. The monolithic opto-electronic feedback arrangement as defined in claim 17
wherein the at least one optical coupler comprises an input optical coupler.

24. The monolithic opto-electronic feedback arrangement as defined in claim 17
wherein the at least one optical coupler comprises an output optical coupler.

25. The monolithic opto-electronic feedback arrangement as defined in claim 1
wherein the at least one optical device is an optical switch.

26. The monolithic opto-electronic feedback arrangement as defined in claim 1
wherein at least a portion of feedback arrangement is provided as a separate element

coupled to the SOI structure supporting the at least one optical device.
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