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1 WD 2006/ 055476 PCT/ US2005/ 041155 METHOD OF
| NTEGRATI NG OPTI CAL DEVI CES AND ELECTRONI C DEVI CES ON

WORbIGNEEARATED G RCUIT  BACKGROUND 5 The pr esgRbyszovs/o411ss
invention relates to providing different devices types

on the sangni-fiess SIEANEEGRATENG PTICAE DRVICES! ar |y
Lo NAh HLECTR EACESON NITECRAMID CIRCTPS
- on thé sanme i htegrated circult. sem conduct or
processes and |ithography continue to inprove,
transi stor switching speSdEKGROUNDUe to inprove,
whi ch results in higher performance circuit functions.
TheTheoprghant ivestign tﬁgatqaetwmvlﬂm&ﬂlfé%t deyicgs fy@es on the same

. circui.ts. t ' . . . .
i s o AR 9l B PIE) S R fonc devis
on haRask inegetcdriciiesi stance so that an RC delay is
present for_an el ectrical signal bei n&ﬁcatri‘ ed gg th? itchi
busAs JHBICRRACIOT PEAFIBES FAE HINGEEREY COBIIYCAR HERMOY g ansistor swilching
eé@s. i i hahiAl | ich@TGfotions. The
Sp sdgﬁtl]%tg lg%%m{?’eagu gr e%tﬁﬂszlglr}igg?f of buses so that
circuits peaidertheibostpstsze othen creuitse Qftra tisgsetheifare redatively long carry these

. integrated circuit to increase as,15.well. The n .
signgly citess Buseh netonblyCie Facice AR Spuaee pa g pERC detay i
predSRt R afi BREMich] %I%ﬁzﬁtﬂeﬁi%- carrfdddiyi theBas. TREHRBSEM b made bigger to

transi stor swtching speed can result in relatively
redicehd resistnembaishitcanalserindrbase gepatitaficep pHpa thegmcandyfea great number

difficulty has been.findin r.act i cal. .1 ake .
of bl s oSt oTyE T ize SRERTe RS bl P8 inidBel il fo incroase as
well. I"PRESHEE SHEQRs At Bk daRtid OF Bielorll [sCdfich.a fljer spridlimitsion.

is routing the 20 optical signal in a manner that |s A
Additionsal insressesindraasigtos SWEFking Apeogican resul il redatiyely small mcreases in

nuf a(g#ri na%oconsi derations. The considerations are

OVeRPEY 6 Mhe two and either one or the other can

be quggedifsullyhak byerf findihg @ pedciiosl waryolbitdiiet ddvedtyge of optical
_expensive. Thus, there is a need for a nethod for . .
inteysppRecd 105 SigAal tRANSBUSSIRIIN Jninfegrales GGy (iR Tmalgr 1ssue is routing the
gf{ﬂ%ﬁg%&%ﬁf?ﬂ%ﬁufgt&ﬁfggfesmﬁ%ohﬁgteﬁ% tah&abAk@Aufacturing

OPti%’}ﬁ\ré%%ﬁ e for integrating an

consiirhié@ls. ddeiconsidndtioms at differemifor ttie wve endeitleer one or the other can
sem condyct or substrate _conpri ses form ng openings
becogg P HBA SEEnF §0al QR PRBEHNA P RCRFRE. | n a first
egiLal Bire I8 nS&MMF 3 for giam(gﬁ@taﬁ imPpQEBER ihAgtegrating optical

r
first region corresponds to ectroni c device

~ devipey witlo aleainehit devisexomthesame antegratedesiouiids t o an
25 .

opti cal device portion. A 3% ] cohductor |ayer is
epitaxially grown overlying med active

sel fRHdH 5 Ohidg@iBlg drloptical device and an electronic device on a

semiconductor substrate comprises forming openings within an active semiconductor layer in

a first region of the semiconductor substrate, wherein the first region corresponds to an
electronic device portion and the second region corresponds to an optical device portion. A
semiconductor layer is epitaxially grown overlying an exposed active semiconductor layer in

the second region, the epitaxially grown semiconductor layer corresponding to an optical

- device region. At least a portion of an electronic device is formed on the active
- semiconductor layer within the electronic device portion of the semiconductor substrate. The

. method further includes forming openings within the epitaxially grown senaiconductor_ layer
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the second region, the epitaxially grown senm conduct or
| ayer corresponding to an optical device region. At

wbheails@zportion of an el ectronic device is f ek 06%/041155
the active sem conductor |ayer within the electronic

of tﬂg\‘)hﬁ%l ?Wi&%}@ﬂﬁ@ﬁ of fhg sSRBoAARIMCHBE sl Rilefedh Che dpeings define one
net'ho urther 1ncludes formng openings within the .
or 1epietfaati@k b aigoptival devite; omhing o salicigesblocking dager overlying the optical

2006/ 055476 PCT/ US2005/ 04115 f i cal i .
Qe TR 87 P61 SR E SR TS oL B PR P if b i blocking

layQR5iBrenBSalSthitsh GHBe eﬁqu@fy%rﬁﬁﬁﬁséiﬁfb@ndlfcto&I’lamt\ﬁridﬁh the optical
Ice; formng a salicide blocking | ayer overlyin

devideepotian; ead forthing areingastevelodicleetrig laygr prartyingthe W@ectro%ic device

| ect i c.dewvi ] . €] l.ci d

porfip a5 ooy dp 6 Bfuih 3P o Wb aparye’
epi taxi al |y gBRIFFISESCRIFINCONOF HE DRAWINGSt he
optical 5 device portion; and formng an int ei_l ev%'bythe

di eTlspresent inygriionois dlysiraied byreawplexampls ad fel figyte
ortion and the i,qal.. | CE: i 20N: : : e
acoB Bk et MRl AR R BRR A iy gpo n which

DRAVENGSs 7 bspseesionof i ssraitbhdurtordelvick ssuatarcatie} imuyderstanding a
of exanple and not |imted by the,K acco angipg‘? .
methpd agcerding ip st pmbpgiment plihg faventipon g ASHE 1 PRPFESFNS

el gRNb S 5 el%gs s8R 'gfﬁfe stBidohGhctdr dvi@ sEOBFe SEFIG.AMat a

of ‘a"Sem conductor device structure useful in
substgeqtstagaih p@cessimget hod according to a first

embodi nent of the inyention at, a stage in proc ' :

1 RlGp3 o gross 5408 gt Ao HEoL e ST T TG 0 2

e El at a subsequent stage in

subs;eﬁqgglgcté{;élgﬁg?f)ﬁgl ngmg’li S a cross section of the

serflGoMduc tioss stetivt of Bersamicondugodr dvise srugturgof KK3. 3 at a

subseguent stage.in processing; FIG 4 is a cross
subsedpent SRR 1 PIECSE conductor device structure of FIG

3 RS iS4BP8asenbn of AB Sl dRHGAESS @, sitibtGre bf FEG.at at a

cross section of the sem conductor device structure of
subdelg@nt 4tage irpprogeAsgguent stage in processing; 20 FIG 6

s a-CLoss section of a sen | tH 6t WL @ubsequent

of Th0ch PP erpSElechifn B SrpePhGRB UEl R st ST Jubseq
stagk $n Pro6éQfg; section of the sem conductor device

structure of FIG 6 at a subsequent stage in 6

pr 63653 isryerosy sectign pEthg semisogducier deyirestrugiyre of FIG. 6 at a

sem conduct yice structure of FIG 7 at a 25
SUbS§ ﬂB@g at&%% e ﬁr?%%gﬁgh processi ng;

FIG. 8 is a cross section of the semiconductor device structure of FIG. 7 ata

subsequent stage in processing;
FIG. 9 is a cross section of the semiconductor device structure of FIG. 8 at a

“subsequent stage in processing; -

FIG. 10 is a cross section of the semiconductor device structure of FIG. 9 ata

subseqﬁent stage in processing;
FIG. 11 is a cross section of the semiconductor device structure of FIG. 10 ata

.. subsequent stage in processing;

FIG. 12 is a cross section of the semiconductor device structure of FIG. 11 ata

- subsequent stage in processing;
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FIG 9 is a cross section of the sem conductor device
structure of FIG 8 at a subsequent stage in

wohLaRRSSHHNY: FIG 10 is a cross section of thecrws2oesndrss
sem conduct or device structure of FIG 9 at a

su bﬁﬁﬂ 48 Q% a t%{:]c??sg gedtiran Bf ﬁﬁeséﬁﬁ&ﬁdugtgr device strhictuse 6f EIRIS at a

section o e sem conductor device structure of FIG
subi@uant stagesu psagsdmg; st age in processing; FIG 12 is a

it 3t - el LR I GRARAG Y LS8 il  methon
accoRRY B0 Een T Enhb BRI Ml thentidl 4pa sthe iBpdcedstns

section of the senm conductor device structure of FI?
12 HiG.45 isabsss setion of digsemicopduetendsivicg:stppiare qiftGs 14 ata
cross section of .a sem conductor device useful in

SubSEANEN BT IR RPS P RBY  according to a second

enbyed), T8RS a efosk Betion veihei semicondactet degiveisruptuecefEiChd s at a
5 FIG 15 is a cross section of the sem conductor

subgrspeaictagerigprafessie. FIG 14 at a subsequent stage in

pragessi ng. | ' LA 1REwABE for simplicit
e e

andSURE ¢ ah@hivesid @ecdsparily bedsdrawg to Sald. | Kot caamplatis dimensions of
appreci ate that elenments jn the fi

f 1 S Si e gurles A egih ) ts to help
some] of s ¢laments id FhedignsisiIaay be exagegated (71a Y 10 PRy She™
. i b 4 l e, the
impfile (RE TR ikg BERR oPiBfindrfs SR B O s may

be exagger at ed rel atDFRPATEDR DHESCRIPEK®Nt s to hel p

i mprove the understagndi ng of the enbodi nents of .t .

pr dBERE ABRGL msewon_gﬁﬁa heBS SESTNR W&H%g%%‘%g%‘i a transistor
on te %Hé ﬁ@%gg&sa Qfrc ki€ VILE Stadtid ¢ mbiéial MRknSe éqrenineofor tigh

and a tranhsistor 15 on the sanme integrated circuit.
perfOtearst aldcingicrané Optital e kimessformedion POkes ke differentgh the case

pey formance .el ectroni.cs .and tical  Structkur :
whezbosBTgpcigamins puticy et Sl HEDRlESyp AR on asingle
wafEcgb o2 et A TRRA L SN AGhAPR fguisd tdb'fpahuj@@mmhimme of one or both

wafer,

tics are desired on a single an epitaxial _ ... ith
parts pf ihe antegratask dironity Usiag e stpiting801 aubsieip selestadifer compatibility wi

. ,thickness 0 ar .bot h. i
high-p Wciﬁ%gw ergin é\?ﬁi ilg.cﬁléfe g%ﬂcéggéﬁtﬁrrgﬁlgkﬂésg %@{ 12%01% tgre order of
700 GRERVhr 1bdsy trshdhisARidl Blisetd formeircdediitsl isdlatii of the

the active seni conductor thickness may be%s% t he orgerIti
trangjstors7 boormepabedimsnb altgraogplet ¢ lBFERTIGYgvice fEgh dfplation, an

epitgx%lr&ﬁc%% g%l)\%ﬁlt {5 ip%ﬁlonﬁeiiolln%é 8&1&{[ rég{b‘?ls of the circuit, wherein a thicker
silicon layer may be desired for the formation of high performance waveguides within the
region. Such an embodiment has the advantage that the waveguide region formation with its
associated high temperatures is completed prior the majority of the transistor fabrication.

Tn another embodiment, epitaxial formation is performed after Source/Drain extension
formation to maintain wafer planarity during the electronics device fabrication. In either
embodiment, silicon removal is used for defining the optical devices in the optics region.
Such devices could include, but not be limited to: a waveguide, an optical grating coupler, an
optical modulator, an optical wavelength-selective filter or an arrayed waveguide grating. A

salicide block is used over the optical devices to prevent salicide formation in unwanted areas

- of the waveguide.
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- photolithaigraphyrangthe wakay

transi stors. In one enbodi nent, after conpletion of

the el ectronics device trench isolation, an epitaxial
wolabisfagy7gr owt h is perforned in the optical reag@aRSeRfst1155

the circuit, wherein a thicker silicon |layer may be

desgy &oh PF1d.N8s b Q%rﬁgbﬁ%%t&fdeﬁ‘fcg Beri@hfeOr0@RERising an insulating

wavegul des wthin region. Such an enbodi nent
laytral?, blsemanmdndtageydrHatontihenliattngdayer da, # pad oxide bvaptd Oh

with its associ ated.hi t epperatures is I c e
serffckR SR P TGROE e P BSeraiapayelf FRRE s ilp 0 i divided
intPRPSMRRE] 80RQMIERANR0 8Riah AkecBbnit AEVIBE beplon 32.PRrthiserEdple, optical

after Source/Drain extension formation to majntain )
devivefregiop|28rafartformaing iawgwpggd@p.@tﬁl@camné%dw wgion 22 is for forming a

fabricatio ln ei.th enbodi s aeSH L : '
vl Q35 RT3 B R0 PRBR Rl SRAEETP Pl 24 and
26 £QE PR indfatBichystael semicadheior lagdudieis pbaferablyt mémcrystalline
_limted to: a waveguide, an optical grating coupler, .
silicom thafgs opdhe @ﬁdmfé%@ut, T09Argstpa thigk, &) @%Fg‘%rﬁboa‘jé‘ﬁ@ﬁt inggating
filst.er ' ' ioCi:de.:
tayeg g fChbs AP BIEE pHRY SR sOTAL Btrordh ot i ickness on a
relafigdliyahidk sflonstbsontel (Roishvan). dthe ax actshickiiess fredetermined by the
wavegui de. -3 WO 2006/ 05545(751? _PCi[/ US%gOS/ 041155 hqwnr 14
partiGylariaptical deyics reBReESRy dRBHat B aNeE Lerpd serpicandyyior aye
ik R8s At i ' to@linsulator (SO
oo B PR B M SRS s SO
waferexcspnehaindhis case ihayeingldyerdAds thicker tiaéh¢ egreaspargling buried
.Sem conduct or devi structure 10.s divided _.int .
xR EAR B E oG O aleT g Fdndigh 03 penei 2t 4 26, optical
regilfng ngérq ked 96 thitin® FSAABS Sre f@ﬂﬁdﬁﬁ'otpﬁcﬂ%ﬂgi%ﬁ 20€ Pperiingsuch as

ormng a wavegurde and el ectronic device .
openiags 24 aB@ 26 ard oftenfoatled trepches.t Padrasiide b6 andpitiiden] 8 e gpryentional

regi gn 20 has. an_openi 24. an n.openi A .
e BB £t A IODB e YDA TR o5 Ber 25,30, 32 and 34in
opesH P’izﬁ%ﬁ%%ﬂhg|2€)’z?éon3v€-nﬂitﬁ1ap&@ﬁcﬂffﬂbisypdmmed,);&éfatalblmith high

silicon that rs on the order of about 700 Angstrons

dengityi plisma FDRRoxidb axishesmyin regigrs 3 auek38.| G is pprformed to complete 2
i ncl ude xi de af.on.th r..Qf t 8000 Angstrons
con %QPglas?‘éﬁ‘“iV epth isphiigd D gFOfBé)‘“’r‘*é@%@?m y thick
si Igneom inuSt pal RydiTiphsfoain 40 T depexiaad ardypattermed ssing
determi ned by the articular optjcal_ device
]

§§ pigating @y opening (P avatioplrtiseis 20 The
| ] i hi i ] on .
ol 08 L o oS80 55 POV o g

photoRfset. except that.in this case insulating layer 12 is

-t hi cker than the corresponding, burjed. oxjde |ayer. i.
a Shavariniidded, apgrtignekpad axidy 1@%4@@4& 8 srged with an

o ek 5 Al ERCANIRRo 8RN Sphotorcsist
et e e K el e SR SR Thotoresis
40 idbReq@atlyuaowsl. openings 24 and 26 are often called -

trenches. Pad oxjde 16 and nitride,18 are.conventjonal . .
| ayPERIEICH h o5 SHsURCR SPIRHANE BrET HEQHeg o #4;using film

stackt 98 1Bk Atk KleckivB Bfowtl HindRv. TR ephidxidfgloWth is intended to thicken the

silicon layer to a total of approximately 3000 angstroms. The actual final silicon film

' thickness is determined by the particular device requirements of the optical device. The

resultant grown silicon is depicted as region 46. As known to one skilled in the art, epitaxial

| growth requires careful pre-treatment to ensure that the silicon surface is clean and free of

native oxide prior to growth. Such cleans may consist of a high temperature hydrogen bake.
. : . 4_ ’
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openi ng 24 and opening 26, a conventional trench fill

is perfornmed, preferably with high density plasna
wobbiRessyssde as shown in regions 36 and 38. CNR-is2005041155

performed to conplete a 20 conventional shallow trench

SUC{hSHque%E j:}?lﬁc &ﬁ?ln)ot BEDGH SfBPAEL SonsSRE \Wrmhdd iftlaGandstofflow, and thus,
ayer of pho

oresist 40 is deposited and patterned .
thistesntrglimpitdaedibly placapthe epitasis progeseprion tayeldornatigngn dhe standard
openi 42 over optics region 20. The photoresi st
elecoie§ 11EI ude a single spin-on resist or a stack of an

ant gxdved 1ERId. 8NtHe Gl bRe384dnd RIALIAAG Df Hitrid 38 Seoemoved with an
FIG 3, a portion of pad oxide 16 and nitride 18 are

etchingatep dn wigion 2% Theméttiile gick psferrbly ieq]pérs adryeishisimpngpn oxide 16

. ning.44 in ti cal.. devi ce. I 0. The

n L%%%‘FW‘%E?SS?@% |a§1%§,}]§§ga%épﬁ'tc% gc%'“grpr%@ed. Shown in FIG .
4, SidwERITFIG 65ehedid vehiYoRRttopioekssingisdultove tobeild the devices

~region 44, using film stack 18,16 as thlﬁ éﬁillaec%ove' licit

in elpchanies Waiew a2, UpHBraugh galg ieleriredecifpesition; Neliigly, jop simplicity, are

t hi.cken th L] t I ion 20. A gat
the YRS T 3 3e 315G (BESe fURIROR opfs opion 20, 4 gate
dielbédinuBhi slowase deposteidacrissihd etmretstmchme aadiicnn gatewlastrode
requi rements of the optical  devic The _.resul tant
matgrr 0 8 OFPesad 3 taioph ot U< dilecist dive 28t SR 4R cpyd be formed
. il ed [ BRbT ol FAOMiP of FAltelde@Strip and then
cith G F it it i RErl opiclrd SR b of pteicsurp
followed by @ sulsseqhanor amitiffle espetitions of gateexdditives gefiepding gpon the
growt h. Such cl.ezﬁlas ma onsi st of a high tenperature
speqilig elsgUANIS K APUCU dGPFSBFEF055476 1' CT/ US2005/ 041155

Su o@vrpﬁg"[_(i‘?y Gd B BYctiR foll@FinE WX Sattirhinl aflll Ehchinp@fishe gate

are fornmed in a transistor flow and thus, this
elecemtiodiaterd 50 &y mzits 32 iol faue thetgate dpgtrasiei 324 Noteghaidhe gate electrode

ri.Qr to well formation,in t st andar.d. ectroni cs
matgm@\;‘ﬁ caRBIRFY Wnﬁvgaf pl{qqgopp&ghggpg%s rfgmgﬁi “r emai nder
of dHokwd HFIES S 3 BrelsBARGAGuCHrdBviad shruslued (Mrdighpacer formation in

region 22. The nitride etch preferably includes a %{rﬁiy .
electronic regiop @2ngingreopxsrdionalaneans, Fhecransistar omPESCs g5 dlectric 48

22 and silicon iLn _opti | , Iy o B3,
ovedepfanreios o 1A aBY b RCbRRaR s R R hifiedic e,
SOufdlamx?ﬁ\égfe@tgiong 54 t@#ﬁ@hﬁ%}@@ﬁhe@i ﬁlfipﬁﬁtaﬁﬁml A spoaglineg s

el ectrode deposition. shown, for sinmplicity, are
depasited wrenywheys! andrassidewalbspacer 88 ,m%iaewnécﬁﬂﬂu%‘& icfting of the

masked. [ L.AN; A gate 10 dielectric 48
spaqegm@feawﬁ]gg?a%géggﬁ%%%g%ﬂlgélgﬁt-he entire structure and

t hehowndaFEGed ecdeidcenduomi devicl sta@tire 10aftesiormeatianofitegnches 60

of the gate dielectric. The gate dielect

| G .48 d
and §2 i Berspgarialy BERYIIEOT 40 U OREER g A dord

: phot?xﬁg%%}a{p% {eglhﬂiﬂl\i&gre%%n@ ovrdpRaihl HRESEAG L cpkhddran@fbrtions of
| liner 56 and silicon layer 46 ate subsequently etched using a conventional timed silicon etch.
The etch depth can be selected according the particular optical device requirements but

‘would, in this embodiment, be about 1500 angstroms.

Shown in FIG. 10 is semiconductor device structure 10 after formation of

.- source/drain diffusions 64, 65, 66 and 67 in electronics region 22 and optional contact

diffusions 68 and 70 in optical device region 20 and subsequent annealing. Such features can

. be formed by ion implantation and annealed with any thermal process with rapid thermal

annealing being preferable.
_ 5.



10

15

20

- 25

30

 planansirjeapaer toi gaés clesirerle BEemiRg hutenailiisi
agg%g%gqoﬁﬁgﬁg@ﬁ%ﬁ%ﬂ?-ﬁﬁ%ﬂ}gﬁﬁ’@ﬁﬁ’gé S%'ngiz%et'ﬁg g\}e teﬁcélusmn region

foll owed by a subsequent or nultiple repetitions of
gat e oxi dations dependi ng upon the specific
weherglokans c or optical device needs. 15 Shown pfisifshéas/iod11ss
is the structure follow ng the patterning and etching
of t | hile 1@ 8t @n1eR8sifion of a dielectric
f or%ﬁwrgﬁgg?éﬂefsg%?? %gjéﬁlggfa?\%%eeéﬁlﬁg?e the gate
lay&! T2dhteads] asrmetalicidalblock leyenpl et el y renoved from the top

g]; l{jqeyﬁglﬁﬁl ?1% %%e%ﬁcé&'uﬁ?? ge\;wécell%rlghf‘% lljg ﬁ{”tér 6%%21?% removal of the

" salib@EB Wch?_l% filfh 7ELRCRER Fef ©FHOF6 3Perihd Bxhosanctint icgiads 14 and

neans. e transistor conprises gate dielectric 4 20, ¢
gatodlectraderegiomdt (lie remgiaderof thmding /el Rearrescrt Fil?o‘élmety o

52 . .gat e. di i ¢ 48, 1.4r ai .
the 85uShl rvidkreEion L RN A aRBUR §iifé Rdntih ARERlRs Yt may be
rerdf(ﬁed brlsQst (RY SN RNy lRers costuet! diffegasare Sdiriested to the

ormed around gate 52 by etching of the spacer
upprametalligatiegs(nos skawp ioRigied 24pacer |iner 56. Shown in

FI 9 ij.s ' j : fa

f orShALR IS B HEL AL A AR 1 G o) B Ktinacion of a
saliGiEi® 7 agd hitsequebintérdyendiolptiricslepesition7@6nd plgnarization. The salicide
~ standard _photolithographic techniqgues, regio over ithaTi
is fospleaiiongh SrIdase meses BY EEROPIEHEA THFAL BEEEPOMEORR OF TRksl v

of TIR & dﬂn%%Alin%Qﬁ flgﬂﬁ{ Qgea%ﬁf)ﬁf)&w%&b%%&ﬁ! 4o sBiicoRad iy sbgct with the
Nnti1 oMma | e SI

a cofhve Icon etch. The etch depth can _,
methienrgiet@tied ranooe dirgetehmeparAdditbeal hogteyelas mazbeyiged in this

requi renents, bu would, i,n this odi nment .
procpge@%&%s&e@#&ahwr%ﬁatﬁﬁu%a ﬁ@*deif'ﬁqz’oﬁ%@&ﬁ% %‘ﬁgﬁgﬁgérit‘eg“’“
o> qug icaDIdssk. AR Qg LBk dizlattric film 76
whelfP R EUhRAY B Bl Rpuabl ETRIcDIbs s A ol S
or sankl ob filrhois depositetiadtich sinuftamsoysky feanihe sidg apd upper dagdding layers

_deyi region 20.and subseq an i Ng- c
for q@g@ﬁ&egéceg i optigal 38?&%80%9“ ?@nrgqbﬁ%{hgeﬁt g)tntﬁig, r?égh gontacts and
metARBAE draVotRe@BY il DednvehtidhaPelesSonkd frocapi d t her mal
anneal i ng being preferable. -5 WO 2006/ 055476 . .
PCho$200 5IGAL4 B5he 8kgomlQ in ampther embpdimeahplifs @RspRynvention,
device structure, 10 afte b1 . i ol i
T
ThisdbodlRehtSs BRivaROGBYGhOfeqtR¥hest EhigheperfembiceaMEDS to have a
sel ective renoval of the salicide blocki rlggfl | m zgs and

eaipy B

mayet Iiedlju;ﬁfad b%fv_vedrhﬁe epticcald eﬂkﬁ{tﬂoni::fs mpegiams of theabips Afoareveorin the
sinplicity in the accompanying figures, e, .

presewiranhadimentyblargoerelson rﬁgwaag pe rP@&Ff‘dﬁ g%’agg%‘eﬁ?“ecm’mcs

proce¥ S afll SIS Q0SE RER pEPAEMEE BlebRohibis followed through spacer

deposition. The electronics portion 22 is as it would be just prior to the spacer etch shown in

FIG 8. The optics portion remains as active silicon. Notably liner dielectric 56 is shown to

overlay the entire structure and spacer material, preferably a nitride, 57 is shown to overly the

liner dielectric 56, .
Shown in FIG. 15, an opening is patterned using photolithographic and etch

B techniques in the liner 56 and spacer film 57 in optics region 20 of the device. The entirety of

.. electronics portion 22 is protected from this etch by photoresist. Following the removal of

layers 56 and 57, the photoresist is removed everywhere and the remainder of the layers 56
-6-
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upper netallization (not shown in Figure 12). Shown in

FIG 13 is seniconductor device structure 10 after the
wbabdtaki@p of a 10 salicide 74 and subsequent perus2005/041155

interlayer dielectric deposition 76 and pl anari zati on.

ants fosth i Giaclenask $o ﬁmﬂmegimmhth&to@ﬂ@b%@omr& th/circuit for
ositing a netal, preferab cobalt or nickel with a

Selﬁcg"f’o?PlfF?‘ﬁl ey th praaxinygely 83&6 pgsEome g ¢ilisen iscgruEe in the opening
t
in {845rs 3 la B £5be  EORC br o008 Shactibh o i ol B e exact inal
thicyndse of ﬁmyslltmen #9dsidéterniinedby eapesdic ddvi¢emed@irements on the optical
ﬁ:em fically prevents such a salicide fromformng in
deViG& optical region 15 where it mght ot herwi se induce
una O i d :
{1 SRR PR, ofdter LARHEPST ol & ISl §fibdd S8 in the
elestromics pmmou of Sl‘le:fdwrcs Thie eshceoudd He p@'ﬂ:&mcdlsek&dmv@y using a

phg@ﬁl sgﬁg@élg{?eq{g elcbt pﬂgggsg’é:(gﬁoﬁ ggﬁg%lle{’:lgfl: gwggéq%%n orogésg]gg would
valab it dicdsn BICRO Lt Rd eﬁtﬁsﬁhﬂn fhat QRS S9Rbuld not be Bresent on

eI ectroni cs process. Shown | FIG 14 is the device
the gptigalaroniéon efthe deviemandthe rémaipdersdiner andespacarmmated 56 and 57

wrollREGaFs i e oo e Pl Ba iR n

embﬁdlfﬁéht yaﬁ@sb RyerhiRglih8aIul) rv@dgeg%w@fmaév%e RBE FRABAGRS the process
a planar surface prior to gate el ectrode

WOB]é]tfPH‘PY“ilfﬁQS 10hbb létraadﬂﬁn@th thgwamaemdgfwamn@@ thadlrawings.
ag gfn§ﬁ§ o gcﬁﬁ}; %%e%%cagbgetﬂg &n%%%aon'\i‘%as%een He § @ %7' f'éa:nce to

exclusion reglon
spebﬂic\mﬂi@dtdiﬁltﬂ PHb®8vesheed i liman kil pahé hﬂﬁ@pﬁhaﬁ:&k&hat various
@E . Hovvever in the 25 present enbodi nent, a | ar%l
modikicptiens sid chanass C%b%@tad% withewf deparing Soam thersgope of the present

mvgllétﬁ)?lta% QB Bfh an te, ?ﬁﬁﬁ]s @)glc.f r?é&%a&%&%'ﬁ@gﬁftﬁ;@%@? could have any

or mance ron

of amplitidei afrarchTihetuﬁdseAtcrcﬁdingBl per dpecificidni eﬁld&ngUrés et bk regarded
rior to the spacer etch shown in _FIG 8

. be 1{|USt % g The
in 2 mstiatiyfathes thatihagsteic Lie sonse g edlispeimRdifigatiant o Tnténded to be
inclub&ewithinghe sdok of plesint 1%%11 overlay the entire

structure and spacer materia preferably a nitride,
57 Bfmeﬁtsowhet advaumgksy and soluBond torpeoblelhehaet bden dseribed above with
tterned us

ah_.openi n
rogiB 1 hep i ariadhitath HOBELsH: Teenb  Auariae 80 s o geoblerms,
and %ﬁf’ cRRRARE) thid Lﬁhy'isc?au'sé‘ aftPbédedit 9 hfBee? Br ﬁluﬁ&?t@@éﬁhﬁ% become
eentlret of el ectroni cs portlo 22 1S prOteCte
morg Pmnotlmesl @@ bt toybephostoredsis stcritibel, foquired; « drlesselnaab&uamre or element
otoresist is,

f | .56 d 57, th
of a1 G FITR o A ect P B LOt® CREETsEfor SORP ST any other

- variQ¥Gh&e6f &R iRfehabBRREPS hdRexclatide ﬁlzlﬁsﬁfm@cmwm&ss,

to define a region over the optics region 20 of
methqd; atticle, ppappasatheded cz:enmes alishof Jeroents doasppnt @mlnéct aly those

elen_?eﬁg%u?%?/ ihAl&e gther AIChERS noPe rrgsmi} hs?edt or mI%i'enf {6%uch process,

- method, article, or apparatus.




in layers 56 and 57 to forma totality of about 3000
angstrons as region 80. The exact final thickness of

wbhespssdzgon 80 is deternmined by the specific weyie8osio41155

requi renents on the optical 5 device. Shown in FIG

16, spacer material 57 is etched to form sidewal

spacers 58 in the electronics portion of the device.
This etch woul d be perforned sel ectively using a
photoresi st mask to protect t®eABYSics portion of the

derias &clibg gauent processing would continue as
indicated on FIG 9 with the exception that liner film

56. viom¢thlochfor ilegmpting andptiodl delict Ard aptlecfdniddevide@n ademiconductor
th%)gevice and the remmi nder of liner and spacer

mitPEF % COBBISE 57 woul d exist as the boundary of the

Wi ndovpradilifions seliiedhdbier @Bé&a@éh@ingﬁf tiv&benti®bhdubtor layer;
enbodi nent and 80 in enbodi nent 2) was grown.

Li kewi sauning ippeniapnithia thepictive scrpicostustor lageniind firsf tegigm of the

E . . . Lfigations to .

rise e bl iy Ak A ARy 8 b region of
i the esmpicomiub@s stlstmatedingiog tHeddrmmdtion of epaiimReathiDthekbtive

speci fi.c _enbodi.ments. Hawever, .one of ordinary skjll .
is%n?‘f?é‘d'éﬁt?rqg%%r‘ggffed‘frétsr%ﬂ%tw%f’é?‘il SHiGEPR PRBFSPENLS t9.7g electronic
alegieg Portion bf B RRGCOHNMIdHRYbstERPAd the gect)ﬁ@fé'?{dﬂ%o%‘é%ds to an

of the present invention as set forth in tChe clains

[9Btisd devies Pekighef the semiconductaysibstratedevi ce coul d have

any : . . _ Qr, . . .
o0 ¢ B L LhLigerol, BROOLERELG g |0SRA ABLony B onion
iolf thessemivpndwctoadubetrate vith adillrastetialct | ve sense, and al |

such nodi fications pLe i nt ended 551‘? bﬁ 20.incl udeg )

wi t hi FPRBEESEREORP %F AR SeICORASI S {ayepinibF second segigp of the

achiR0hAGRS subyiRtSAdHrbteRmgltie RfsPRRIFForiiRvRm@ARuctor substrate during
escri bed above with regard to specific enbodi nents.

e¥ing efae petier sepndcondenierd ey éw thesesand iregien;t o
pr obl : ; .
Denet (3ol Ho Btk SRR 11 b B B pA actve
sronigophicieolayerih the eecond regmnbthe epitatisliegtons samohilictad layer

equi r or._essentjal feature or elenment 25 of any or
é\r?es%}?{%jﬂcﬁtgiaﬁs@% L6899 i n, the terms "conprises,"

" conpforBingGit leadl a fdt¥o® b@f elect@hicateh 8 oh AR RAle s@&hRonductor layer
i ntended to cover a non-excl usive inclusion, such that

Wi ectronjgadeyics Poxtian of | the seapicensiygionsubstatpat
C hooclonfig bochibks At EORER 0 SR AP ber MlaHAB: Pl of the optical

devpegodiop dfitiss seghioenductoesubstrate.ovlsrein thy qerings defimt drechr more

rticl or..appar.atus. -7 WO 2006/ 055476
| t%@ffeﬁgg%%?%ﬁ@%‘gce’@% M5 Wat is claimed is:

forming a further portion of the electronic device within the electronic device portion

of the semiconductor substrate.

2. The method of claim 1, wherein the active semiconductor layer and the epitaxially

grown semiconductor layer have a combined total thickness sufficient to greate a waveguide.



1. Anethod for integrating an optical device and an
el ectroni c device on a sem conductor substrate,
wORQDRIIs§47g: Pproviding a sem conductor substr i@ uenRd1155
an active sem conductor |ayer; forming openings
within the active sem conductor layer in a first
- region of the sem conductor substrate and protecting
-the active sem conductor |ayer in a second region of
the sdiheaustbotofbnaigub sheminfoguingthe pirtod of thaeleewors¢ device includes

eni n the, acti S C
BREnE gl hictedlrt AR R4 8oy PEPniBORIE RbmibBiuch Bkl it the
adlecBbaic idevidt fortida \OF te spafcbh@ittadfsubdiates ﬁmheﬂwﬂmmahe gate dielectric

substrate and t he second region corresponds _to an
dpetpeatheppiipel dopioe foenm 1B fhe Fbicaldlvics ERHOP oF the 5 opglystor substrate

.fduh %g&térﬁ‘ﬁ QP! gﬁ%ﬁﬂé&&o&@ﬁ tBE ble¥Bor3E MR vERPIHEIHIF theddé@ficonductor
in el ec roni ¢ device portion of the Sem conductor
smb@m&ate with a fill material; exposing a portion of

t he active sem conductor |ayer in the second region of

the sem conductor substrate and protecting the first

rMegi 0Mheimetinel sfeldiad) drlia"eﬁnr fortingtthapatioiof the elettoanic device further
exposing of the active m conduct or. | ayer .in the

é’é"&‘ﬁ?"r&i fQIQ'QP%ﬁ SPASHl liney & E|1 £ , dhespasex Sngn Reing formed on

%&Ed éﬁ%i'bhy bfe bORRURRSAEICAT 14968 anP B &R RMHIEDAS in the electronic
n the second region, the epitaxially grown

sienp@mrdgn Dﬁﬂlclsggamond@mr ﬁ@@g@mndghq %deéﬂ‘ﬂl](ﬁ@%%%bem g formed on
%lr Of gﬁe cfeg&gﬂquﬁaaﬁl 8}?&%&'; LiferRPbly g {ﬂf rg?ﬂ{é electrode and the

evi ce on ve sem con
\Addéhhlh spaeersefugthesr whdrein dexspacer hiaet protects thet dygical dev1cc region in the

sen1 nductor supstrate; form Wi, t hi

@Bm $gq gpra%aﬁ STRICHGIOF 6’1%95%%&%6? ot itng Sewall spacers
AeME CRcRONIE 1R cObortiBR oSBALGRIBEMAICRI sobsRalel at €, Wwherein

t he openings define one or nore features of an

optical device; and forming a further portlon of the

Iect nj gt I d rbd

31t nre e S Db I6nahE 3 QR E BT E SR b inductor

la.yeIWﬁ elietlcttdmic doideertianf dmanit@duttayebsiaate comprises etching the

p A ag)s(.,lt %d{:\%]ii%%g%gw%ﬁslg gl]lec 2 nch teg‘:cgglp ge% aagégﬁgplg glr'g%ess é)pumlzed to
¥Q313%%@%M@15%193m&£&§-5§th3 opdifi@zsBRid@dptitnize a stress in the

claim1, wherein form ng the portion of the el ectronl c
@révc semicandussdayer betweenythe ogeningueitheeative gergirqnéncipiilgyer in the

S SEh 48 bR SRR RILGONANBLEE, aver within the

nc ortron o em conduct or
_substrate, further wherein the gate dielectric

- 6. The method of claim 1, wherein forming the openings within the epitaxially grown
‘semiconductor layer defines an optical waveguide within the optical device region of the

- optical device portion of the semiconductor substrate.

7. The method of claim 1, wherein forming the further portion of the electronic device

includes forming source/drain implant regions, further wherein forming the source/drain

" implant regions also includes forming electrical contacted regions within the epitaxially

~ grown semiconductor layer of the optical device portion of the semiconductor substrate.




protects the optical device region in the optica

devi ce portion of the sem conductor substrate during
woabisRs84780 of the gate el ectrode in the el ectg@m$o0s/041155

devi ce portion of the sem conductor substrate. 4. The

met hod of claim 3, wherein formng the portion of the

el ectronic device further includes form ng a spacer

liner and sidewall spacers, the spacer |iner being

formed on exposed portions of the active

em cgnductor, |.ayer ;and.the gate el ectrode in the
31 ect ﬁi"Itetho.d_OfSéWge prtqogﬂyrgfngt he semi conduct or
subst f@hfngh talichie bidciRivahjer HPEGAISHhS optigh! Hericesbroon of the

sidewal | s of the gate electrode wth the spacer |iner
peiniserdustas sebrdalgat e el ectrode and the si dewal

spac eg ica;{eﬂ\% Qi HPGE EAcd 1%2‘&319 8tihié sa%ﬂﬁ@@ﬁd,uﬁfo? L@Sstrte! WRerein the

optic Ce region int optical device portion N
eflictdedlsckinglapehprevents salbsdation of therepitarillyr growg semicoh@uctor within

I dewal | . spacers ip the.electroni evi ce portion of
e oPbitcetRaaeton oLlserrisatas e fEa o ol aim 1
wher efdimfin 4 Eerkha dRpebid1gferdiveillfigg etelattronic device portion and the
sem conduct or &§¥er in the electronic device portion

eticehdeviernasionielchofendemdrsiar B1eHpr i ses et ching the
openi B Srei ARG fdMHek Qﬁlf@idlﬂ% eI RAL AR I regions within the

conprises an oxl dation process optimzed to passivate
¢phtaxietly lpecivs salaiverdustor lagemd coners of the openi ngs,
and to optimze a stress in the active sem conductor

| ayer between the openings of the active sem conduct or

$.ay erThembitod ofbiakh 8 OMheEsin d8lididieg prhideofording healicidation
seniconduct or substrate. 6. The nethod of claim

6. The 1,
wpeHizpiion BYarlsing faeptsabipvigPoRied thedecianicdvigepprtion of the
&Eﬂ&{(hdué&{’b&ﬁﬁ ChuRbalin@ Y& safefab AR mARN LR 6@ form salicided regions on

wavegui de wthin ‘the optical device region of the
axpriadakgiday ptenpomdicor mitetidevidinthesirtironisrdexigp pertian of the

7. .The net hqd. of cl ai.m,l1, rejn.form.n

S eranest SFeter Ehfpg i sia8t BlodtapRifTlef el Htichftn of the
sab¢iagedrmaiallizatitl arilyingghomsive kethichmtucwh ésyer withor the nprical device
the source/drain inplant regions al so includes

oshion efghe perricppdustor ¥hstalet ed regi ons within the

epitaxially grown sem conductor |ayer of the optica

devi ce portion of the sem conductor substrate. -9 WO

12006/ TB5uTBoPa¢luseh G8eeein e ptigal drvige pettinn @f gre semigopfuctor

f h i sing: f ; . b .
sﬁ%@;@g %@:%qngﬂ%ﬁg Bﬁég”:g%ﬁciof & bhdeal %1»;58%% §<§&Zer;{ 46 ?ﬁﬁ%@de, a wavelength
seleBliOmEkic £06ptdbabdaite;, of al hedyei navehadeathg.oni

devi ce portion of the sem conductor substrate, wherein
the salicide blocking | ayer prevents salicidation of

14D\ SR fbAntekrHn8 WA opEER BONEL ST ckidhi? device on a semiconductor
-substrate, comprising:
- providing a semiconductor substrate having an active semiconductor layer;
forming openings within the active semiconductor layer in a first region of the
semiconductor substrate and protecting the active semiconductor layer in a second region of
the semiconductor substrate during the formation of openings within the active

- semiconductor layer in the first region, wherein the first region corresponds to an electronic
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the optical device portion of the sem conductor
substrate; and formng an interlevel dielectric |ayer

wOteUslo¥s47 the el ectronic device portion and tga/us2oes/041155
opti cal device portion of the sem conductor substrate,

wherein saliciding includes saliciding the electrical

contacted regions within the epitaxially grown

sem conductor layer. 9. The nethod of claim8, wherein

deafigeqiogiionofithesendesndpetonsuhgtraie aad the isernfl gpgion corresponds to an
tallizatiaon overlying th ' . device portion and

‘{’T%ec aﬂe(#eé’gte 8?1[}08 Oégl\lﬁ %Ién%)élrd t %8123%3#&3?%% sem conduct or

subst filing theaspagiakd oixhé hetieakmzonodiciariayee irathk eleatremndevice portion

formsalicjded regions on. exposed regions of
o W&@@B@rﬁﬁ’?gf‘?é{‘flﬂ\/ﬂﬁ“ﬂ?&f’ﬂ% el ectroni c device

porti féﬂmﬁl% at R8st aSRMBGEOSIHCRromib BEFEAbE the Mo Vel Piiddh@uctor layer
salicide Dbl ocking |ayer prevents salicidation of the

within dhejeledteoniordsyige Portiomi of nharppriqopivgion wWbstEEE ve

sem c Of ¢ i 140 | Vil -1

of 1 PGS Lot ah'E QB8 BiRlecRnfE vitBfibd B first and
et@idrediony\biahe seinitreluopirisatssiratdpvi ce portion of the

sem conduyctor :. substrate can c ri.se ane or re .of

an o tPRSPE §PoHiPR QP the it SeTooRAUROR IAYRY 10 She S dRgion of the
SSREQRHEME: Jubbidaed andtoRBlAL AL fifER b & the SEmidPndattod yitdtrate during
wavegui de grating. 11. A nethod for integrating an

thpetneaing ¥ thegetiemwniernsivetor fayeriie theesprend 168108

sem ¢ond L SIo R vinB VL M B¢

sem c% nau %‘?Jgéf ogﬁﬁf%eg? %&hdggt?gfé%rﬁivggﬁng etﬁés/% bcondlj‘gf or
skayenductbrdaydr igthe pecdnd gegivi,tihd epitkiallp gtawiesemiconductor layer
seni conduct or ll%,’fl‘f%g‘ﬁer in a first region of the

COERTROBATE LS 87 © VIRICEBRY protecting the active

sem GRREWAlYnd bR%Rly thélsdtoR® GieRETIc 34Yed B Wirm sidéfvall spacers on
sem conductor substrate during the formation

on of.
sifsuilln gEthaigetnielectrpde with inpertion e thedial ditlspiric Aysr inbptyern the gate

) ' i.n.the first region corresponds to
e;"r?{ré{leegric ?frﬁoagr&ge\)_(}@g£1%5&%06/ 055476 PCT/ US2005/ 041155 .
devi demnping bpamings fwithie tieapitedadtiugroon ssmixondadter ayed of the optical
second regi.gn corre nds.to an, optjcal device.
ARYIFY POHOBPT (iR SORISaRUAICH UP P ST g Opp gy difing e or more
fEHREBL B GfichiNRvReidnge sem conductor layer in the
el ectroni c device portion of the sem conductor

subsformieg efirhenperion oftheslockpric deyie wirhin the glggironic device portion
oPAlLLL 0. 0 &&sﬁﬁﬁﬁaﬂ oni ¢ device on the active

sem conduct or ayer within the el ectronic device

portion of the sem conductor substrate; depositing a

1%{/ Lj | g}g h%ltl-{eoﬁté)rf :cfaplgﬁ)i Z%Bgrg% f%nrsu%g %Il’]edpo%gzll 5 {hg 'efect!r&ﬁg Bevice

jincludes forming a gate dielectric and a gate electrode on the active semi_conductcl)r layer

within the electronic device portion of the semiconductor substrate, further wherein the gate
-dielectric protécts the optical device region in the optical device portion of the semiconductor

substrate during patterning of the gate electrode in the electronic device portion of the

semiconductor substrate.
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second regions of the sem conductor substrate;

exposing a portion of the active sem conductor |ayer
woORodshessecond regi on of the sem conductor suStHhes/041155

and protecting the first region of the sem conductor

substrate during 3 the exposing of the active

sem conductor layer in the second region; epitaxially

growi ng a sem conductor |ayer overlying t he exposed
a8t i v@he petiiod ofclain df, Wheyedn memctnhesesree«mdacme@u/%rrandt%epﬂamlly

ggov%ﬁéé%long%cﬁorgg}(/er%g% £ gon uﬁécp 1o {atl M Aness S é;?e?ﬁ’ &E&Jegtg a waveguide.

r'egl on, erning and etc
the second dielectric Iayer to form si dewal | spacers
sidewal I s of the te el ectrode wth ortion_ of
tlﬁe ffi‘la%me@rﬁé ofelgien L1, lgtsin forming (e epenipes dgfipes an optical waveguide

c%ﬁ@evidaereglbﬁi eMBL bp SRR aeiss pdrbibinge SRERbAMRtor substrate.
W|t t e epitaxially grown sem conductor | ayer of

t he optlcal devi ce portion of the sem conductor

gf L Sﬁh\l\gﬁf 3 ig|Wh§%€tlp tc;e}lqﬁqfl}ﬁgjtg{a ?Iﬂ'ﬁ'lepﬁ&tlgﬁ {)Fﬁfe%éerctromc device

ﬁﬂtﬂdb@fﬁrﬁfngtshﬁ*c&ﬁﬁﬁﬁhﬁph:ﬂr@mme Wi t hin the el ectronic
device portion of the sem conductor substrate. 12.
The met hod of claim 11, wherein formng the portion of

idle erROhEROA 6F ASH £ furtiee WheRsn fRmiflghtBe Sbugddain implant regions
di'electric and a gate el ectrode on the active

| @lewnmbldehf@mng letpgiical gontagted regienswishin e ppetagially gepwn
0 \lrl%[ﬁ ! d fth
?%H%HC? é)tré;ﬁm&?e‘}ﬁéj %ﬁ?{r i C By Iec%:t%;éla‘{l {hlé %982{1 evice reglon orihe
vi‘cé@bﬁn)nldﬁ thdemiquhdsabr abstiate portion of t he
sem conductor substrate during patterning of the gate
electrode in the electronic device portion of the

BEM CORAUGhEH oSSt (6 R ther ddmMAiROO6/ 055476
PCT/ US2005/ 041155 13. The nethod of claim 11, V\,herelp Lo

t he aformnipg a§ml@@hle91@ﬂg>hy¢ra@»@rlymgdh% priicaliqviceDortiqn
tor layer have a conbi ned total
ﬁ@gé@ Sglgwal%’l ent to create a waveguide. 14. The
rret h cxz{hﬁﬂmg ltled efeckioniodesice pnrtfommﬁtlrmgsetdn@ndp@nr swpstrate, wherein the

%.Ef ’ nEﬁ)F t%]?l%%/ﬂgs %ﬁ?}lﬁe% 171 %lpaéta:il]g i 9 t%%eax%lﬁgnductor Wlthlll
tﬁsabwaﬂémeqf rSHOS th@dednicontactol aﬁ)s&aema of claimi1l,

wherein formng the further portion of the el ectronl C. d th
devi dermingen inteslevebdiniesttic bygr evarbying te plepirome s perdion and the

ogp%calm%cgg%g%g of {hecsl &.fbmrf MbihgL wherein forning

_ € sour rain Fegi ons al so i ncl udes
f or nivigreth eﬂicrdlngfurmermauﬁeecbahe@nythe elietthical cohtacted regions within

pi t.axj al |
ep1tax{aﬁy g¥0“9n sermconductor layer.

'18.  The method of claim 17, wherein forming the salicide blocking layer comprises

depositing TEOS on the optical device portion and the electronic device portion of the

semiconductor substrate and then removing the TEOS from the electronic device portion.
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sem conductor |ayer proximate the optical wavegui de
within the optical device region of the optical

woewiemssgerti on of the sem conductor substrat epciafs2003x21155

met hod of claim 16, further conprising: formng a
salicide bl ocking | ayer overlying the optical device
portion of the sem conductor substrate; saliciding

the el ectronic device portion of the sem conductQr

$%bst The methap of elaim d hevhesein |S@FCéFBH£) mskipniprnggsalicidation
NG An 37k P PR B L i@y potion o e
tedneicemivictn substater ammeadisterthe sglicalation metulizgtiemioifone salisided regions on

dielectric | ayer. overlyin e.electronic. device .

SRspErEiveia of o G oLt 0! Gtp e i HFogie S Bortion of the
m&m@t& bistrgte) b@ﬁéraih he dMNiGTdE bibckaleilHed bRRgertdifatioRIation of the
i ncl udes saI|C|d|ng the electrical contacted regi

icifation metllizgatiemayealving the active semicopirstrrdeer wablé'rtﬁe ggtical device
erein form ng the salicide
%?ﬁcﬁs%ngggég&%%#gkﬁégg&pdepos|t|ng TEGCS on the
opti cal deV|ce portlon and the el ectronic device

rti of t duct qr substrate and t
Lo SR £ S e bR o o6 p 3 SR sorpiconductor
sulaEtréf@cé’rQ&ﬁi&ﬁ@ 44 S oFadlc\d820 @pliéH kiding cdthlerTh @avegubizda wavelength

of claim 17, wherein saliciding includes formng a
selectivg Ghen ahoptical Bpfylatarios An avayad VgL AR SRS c al

devi ce portion and the el ectronic device portion of
the sem conductor substrate, annealing the
salicidation netallization to form salicided regions
on exposed regions of sem conductor material within
the el ectronic device portion of the sem conductor
substrate, wherein the salicide blocking | ayer
prevents salicidation of the salicidation

nmetal lization overlying the active sem conductor |ayer
within the optical device portion of the

sem conduct or substrate. 20. The nmethod of claim 11,
wherein the optical device portion of the

sem conductor substrate can conprise one or nore of
an optical grating coupler, .a wavegui de, a wavel ength
sel ective filter, an optical nodulator, or an arrayed
wavegui de grating. -13
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