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METHOD FOR FABRI CATI NG A SEM CONDUCTOR COVPONENT

| NCLUDI NG A HI GH CAPACI TANCE PER UNI T AREA CAPACI TOR
wQa BiO#Mka3gd. FlI ELD [ 0001] The present invention BPENEsBNT/§04374

relates to a nethod for fabricating a sem conduct or

conmponent, and nore particularly relates to a nethod

for fabricating a sem conductor conponent having a

capacitor with a high dielectric constant dielectric.

BAGECHRODRDR FABRARCATTING & SEjIOONDYCTOR QOMFRENENTAWCLUDING A HIGH

integrated circdhpgefrhiRel pRR ONITRREARAPREIIOR USi N 2

plurality of i nterconnected field effect transistors

(FETs), also called net %ﬂ] conductor field

effect transistors (MOS EFS ransi stors). The

| Cs are usually fornmed using both P-channel and
10001y ¢ Highs REspenmYatiopgenerpfly reletes tg ampthd fos fiabricatipe ¢ gpmigondyctor component, and
moreGaitipblaiyaeibay tp aliethod for GBS 4 emicbndufler dogpenent having a capacitor with a high
dielet P AMENBBLSsd. N performance of FET I Cs can be realized

by formng the FETs in a thin |ayer of sem conductor

material overlying an i nsy ﬁ@% Such

sem conductor on insul ator %‘3 anong ot her

benefis, exhibit |ower_ junction ca aC|tance and henc

1000315, D5 ePaitnyy ot PRighdsy isealnd ciruip §4p) FHdmpfeented by using a plurality of
inter¢onuzciated Sitld reffedt aransitbrs (FETan aelsoralled memxxﬂea.ycgmcomor field effect tranmsistors

(MOSﬁh% bR %Gﬂs%%m‘) O'rﬂeffél S8Rl R dlasHgvaa PthExﬁlel and N-channel FETs and the
ICis &%H retfI 2 n a comg;[?een!l‘eor I 6]%(9 cE WO?&S&?E SCe%a'e :m?rﬁvements in performance of FET

evi ces
ICs g r@égech'y fp@qraa thetETsyn ¢ Hin lexer Efbﬁe'[‘“c?‘!ﬁ'ﬁ?ft’fl pAterialgygrlying an insulator layer.
Such\éethit@g@tdd o6 MaBatdFRSOT) FETs|h@ng Sthdr bencAsypiitbit 1owdr juldtidd 8apaditance and hence

canoge'ggrq,hl er\é Hss and the like, and may include busses
oupl'ed to external power sources as well as busses

[00033 OV\B% S@(ﬁﬁ) gl nltstg g‘rlﬂllge d‘ zﬁlg r%lte) ?\Eﬁ:eéithaé'el agr%: r?rré:prc\?ﬁlnl %&cg to 1m);>ﬁ3fnent the desired
circuis fingtiona s nambenef Yoltags bissysarerslsp cinaented &0 apnroPTaT devioes tmwesthose devices as
requii'eﬁ bl R chituitGctiond! The @Bﬁabéﬁus&h fay ey, fdﬂ etaipRl Y5 bGd)& VQDus, a V,, bus,

and tIS\e 1 B\g rmaeity Im%ﬂlﬁe {ausgelg gou?ie!é Fouéx%malt JL@ve ds% E§ ‘JQCI gtﬁx?sepu)%}oled to intemally

geneqaﬁ%orsnwww ang%websobrFest Asused, {wé@?, élfeéﬂ'mé iwrl&gplyéo external as well as internal
bussds.N @K @@iv@Spodéshie the@itlitragaithdr clidrged @udxsdhmgedodunsg thi bpegation of the circuit, the

vano%ugép I-nu@ ¥od’i]cc b)lxl Sinf a.nreﬁqy ﬁlgseﬁ‘ogc@ | fEE]ﬁ:aﬁ a4 Qhet savgam%b&@ Qf the integrated
ecause, of n{gﬂe rent {uct ance of .t he

i et B P oPPEFPRB T NP CHC BISPTye fodose siks on

- the bysgiecaagpeof theiinbersnt inductings ofsectypreTaayRiddeg o thay mighthesaused by the voltage

spike€l G Rdd[Veton@ &ﬁﬁﬁﬂﬂl&@ E(Splmtdé&ﬁﬂmh Repabittss Bweelrthe ¥4I PFR example, such
decmfpﬁggl V%?c?lgrg R abﬂ% cgﬁpc@ecal l# egn {hi r\l b gndlcg n %&&ése dﬂ@a%t S glmg capacitors are

ese ecou capaclitors

picpl TP RIS B SRy TR ETPEIREHE BRalb B S0 capacitors wit

- one pldtcofgbyxapgictt@rfemad by he smielnwéeirumﬁo demMisSacairatdde of the MOS transistors,

the o&&rtpntm the lea&@r thetdrlw a&ﬁﬂ@&& h&ikd Egﬁmmltld}er %%xeleﬂnc separating

use te. el ectrode of the
the “Y"r‘g’fﬁl gi“%fag““f’hgm&?ﬁ@' ﬁ‘ea‘g «8¥ t he capacitor forned
an inpurity doped region in the SO |ayer, and the
l°°0ﬁ| el e Problemswiphiaiuch deropplingcrapagipryfopeddn g cpysntiong) Aapgeps the size of the
capaditofs TalerB s § h@tngﬁﬁg&efebneb ediicel the sip)Qid{egr@dad cipauid Bbrepontuits 4o that an ever

mcreéng hlmqgé; Qywn{pgﬁmg QQ@&' f%aﬁrc&ecf & H?eq‘1éoﬂdlxtclaﬁcl§;QSWae@¢'énQﬁ@| The size of the
e, Si e capaclt

conv?a?ﬂaﬁ% Eﬂbﬂﬁtegfdf‘iﬂlémﬁ d:a‘fag&’llfc h@peg n}ent 6’f tgf ﬁ?ntmum eeffd)rt. To increase the

- capaqitpricg gériunig m@fn@nm@mgngalb/ﬁ@pcqgml degaupling capacitor, wluch would allow a reduction in
.capacitor size, the thickness of the capacitor dielectric must be reduced. Reducing the thickness of the capacitor

dielectric leads to problems of increased capacitor leakage current as well as reduced reliability. Additionally, it

-1-
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I ncreasi ng nunber of conponents can be fabricated on a
sem conductor chip of a given size. The size -of the
weeonwwan4sonal |y fabricated decoupling capacit oPGT/S20aT1004374
i mpedi ment to the continuing effort. To increase the
capaci tance per unit area of a conventionally
fabricated decoupling capacitor, which would allow a
reduction in - capacitor size, the thickness of the
is dl&@%ﬁh&ﬂf toCteir® GHal tHe sHHS Hick@ri¢ REMER Be ulRAABICHINY the [PBte dielectric of MOS

transns oI CTkng S Of ptapt%r dl%éggg 'bécglgse q{lc%l F@grgxheq\t lhglﬁgﬁme fgxlbnhty of the fabrication

“Mcrease capaci t akage current
Pf°°%€a| | as reduced reliability. Add|t| onal ly, itis
di sadvant ageous to require that the sane dielectric
10005kat eAdcardinle, itis ddirfblrrto povide 4 methgyifbrfatdicating ent njegrawgd cijgaiBthat includes high

capa&fa@d@%xsﬁn‘ﬂra&a Q%cnfogsrwﬁhbﬁ rQs@RﬂE 'tJ QFy tﬂin%e%fnﬁ |ld-}erbeﬁaélﬁﬁon it is desirable

q % of t
prov?lag}e 8§ %r fa%n?atox%gtegm a 66 ncﬁx)éma cﬁparzx ors m wlucqx the capacitor dielectric is

Xt 1°0M
formetbseparately QOW@WM%H@%OWPHGG“SPS&“ ?fa'EPr diur"f*fgm%m other desirable features
and dhata@erisAds@f the ipFeSdit tnvdnfiad willltetdi@eppdidngfiors &8 aGistmee detpied description and
the agg%tfcd @{aﬁ@ lﬁ%p ﬂlcdokjgx(cﬁoﬁ/\dv&my;ccd’n%%ttgl dngvntgg aﬁﬁqj;é/ foxteEdu(h technical field and
ectric layers. In addition, it is desirable
backefp¥idi de met hods for fabricating integrated circuits
i ncl udi ng capacitors in which the capacitor dielectric
is formed separately froBREERSUYMMARY nsul ator of MOS
transistors of the IC. Furthernore, other desirable
(0006]e at Aliregiodia @rogided foc fabridadilg c®m@bndubter omeerenithat inglsddsia@apacitor having a

high \Mplaénmla:@ ?&%t S0 a!rhg g&mp%ﬁéﬂms PR QMQ%&LIC&%&& b& hsulator (SOI) substrate

on .and a t
havul’goﬁ éfmnawdwtctrhla)feﬁ e gag %Slgﬁ@atolﬁ gon dtl'h% V{‘I?sl’t] semléongucit?{ layer, and a second
seml¢qyrl@g>o lapiey ovastyeaithedéver ofdislaten dTHs anckigd smpeiscs BRI a first capacitor clectrode
in m&ma%oﬁﬁagﬁ]ayd\ammmng 8 delebtit 9 chiaprising IBa). cnah.ng&;o, overlying the

first ﬁa§£@xtgroer1]eggﬁit ol c%r?”ﬁqn Ien&l rllsaéepdsﬂgj a“g gﬁtege& %W atsggond ca tacuor electrode

nce uni t he compon
overlyigs (NS AR et o PR & FRBIRG HEARSrs TOHh SiflEIochoBran g An MOS
trans8b il thedtf@mbdiini arpgriian bf th&tec@d Femicmduitir Gayer| thy BIOS tandidyrond especially the

gate Qfeleéztnc,sblti il eros%nstd&ﬁ fohﬁeﬁhn&ﬁéﬁh&@? GHF&EQF.g lh@)é?ﬂ'acltoaggi &ectrically isolated
second. sem conductor |ayer overlying the | ayer of

- fromthe canagiosy . The method conprises forming a first

capacitor electrode in the first sem conductor |ayer
and depositing a @AREFREREIGRIPTINOF BHPRAWINGS Ba i Ca
,.y ZTyO overlying the first capacitor electrode. A
l000'(10 n dUcb'reseat ingendnn) vall hdreinafter e Jdescetgtd dnrdnjpatiorewithable following drawing figures,
wher@in BRCRRMEr G ABRE KO leknRCnl Q&eiRVer | yi ng the dielectric
| ayer, thus formng a capacitor having a high

|ooo§]|' e|ﬁ§§ r I & ﬁ&%& aigtcrogé s%L:%ﬁt:Bé ségs M@b;u!aﬁ&sé Jomlhﬂtor component in
med | ortion of 'Te second sem conduct or
a°°°'ld§$‘?é}"“hﬂf§‘bﬂmﬂi‘? ipepdgn.  and especial ly the gate
dielectric of the MOS transistor, formed independently
of form ng the capaci t AETRMEERPERCKPEON v i sol at ed
fromthe capacitor. BRI EF DESCRI PTI ON OF THE DRAW NGS

- {0004]0001h} fdild@ingrdeibdt descripi@intis Olerelpi dxkmpl@y & tediré ed i @ot intended to limit the

|nvergxg§ 6f tlhp %héaﬁorp&mu%@ Q)i' h@ nnv\%tion Ft}ﬁlerfngu ﬁl\é‘le rigmdﬂ\ém&go be bound by any
ures, . wherein nmer al s denot

cxprgie] o Rt ﬁhee@romsrmﬁ i e (B Pk D1 BBt summary o e
following ttoled dasaiphod st eps for fabricating a sem conductor

conmponent in accordance with an enbodi nent of the
[0010] NV ENdvelGhethoBEfbAabrichtidgi&hikbddiddiddiihtegrated circuits (ICs) have been disclosed in United

States Patent 6,936,514, the entire disclosure of which is incorporated herein by reference. The preseht :

invention overcomes certain shortcomings of the methods disclosed in United States Patent 6,936,514 by

2.
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{0009] The follow ng detailed description is nerely
exenplary in nature and is not intended to limt the

WO pwentdset or the application and uses of the PCT/US2007/004374
i nvention. Furthernore, there is no intention to be
bound by any expressed or inplied theory presented in
the preceding technical field, background, brief
summary or the follow ng detail ed description. |0010)

prowhlay RkthdR I AbSicdriag 10s alal lh&aao}a&gu@mﬁn&@ﬁ dotBlaRI("highlk® Pindll} materials as a
e Cl. a
capac[gor &: glfchgz é r%s:f Af@pagxhag ce e?ﬁcgent‘?' %rc'e?%d ca aé‘lullcfe%\%{xsn‘it ageg)sand reduce leakage

entl r I SC
currepty WEbqYLmRRGAE the £245 iAsuiRPT filst oftherirapsistortiaplsmentiag the IC.
i nventi on overcones certain shortcom ngs of the
[001ket HEGS 1dl Zidlbsyste.dn ¢pss shrti¢ne thetBpdsteps foPfbrgatingd:, se@igorildator component 20 in
accor@&ﬂ@é Mk i é?fﬂmmte:h Qﬂﬁe fnoéntlfna N emtc8hdubigr dofspordehiao includes an MOS transistor 22
and a: ({%2081{)1 2 a;;agtotr g’% 1 S eog gklltér ICt.ge gno\(}lﬁta?;pr%maéﬁ ngz:ttq? Il mlght include a large number
of MD§ drapsigiess simflarcte tMOT ransistpr 83 emwm( 1 faeee omlay of desavnling, mapacitors such as
decoyplifig dipdcitor@a £ Te MOS! trinsishdS @oul Eindlad doh IN-¢hailite Fand/Pichabidl MOS transistors and

t.hcseI EIRF\Q&% %u‘dhge E@Jygd Eu(thx e Rl{ectu ltJnlrgglexﬁelaﬁ thterd’%%h Sitxtggﬁed circuit. The

enment i ng Iustrat%, I N
decotpfitg Sreer |“6?H‘d bhgeymlst “ST@BB"T‘%PW‘&H‘FE‘&F’? gy gemple, Vag and Vs, busses to

help sgiatchavhlisges supplindpo rhesetbusdcs. iAlthGigh the tarml AMO8 dewidehpraperly refers to a device
havi fIb.Qéul rEﬁQteleQ&odta Rfd wmtéafénnsuﬁ%mtﬁ@%u%@h eLUTRHERdut to refer to any

semnconductor ?‘ 1s12r Lﬁat.rlhlvﬁes a c]pnd?ﬁ& S\;le logzrzte ecit.ﬁg gw%ftgg(ﬁperapor ort]l%r conductive material)

capaci ose 0O
that ig pesitiondznver 2 bt ingplptqr Evbeithghexiderpr| othge ingpldter} Yhich itriven isgfositioned over a
semidvhiuclor @B&iatk! Mafiows istépsl il the infanihdurd 6MOS Sdrijonch atd WlelicknS@n and so, in the

interegleclé:f%‘[??il W@&nvgfnoﬂ? gt%ﬂ Rl'dl lagy %@H@ﬁkotlw &eﬁ&' ﬁé}exi’il%r M(j]jl be omitted - ennrely

) ng capacilt transi stors cou
withquipro Pov! 'Nf’\‘fh%[ﬂ‘ﬁésl"e‘é‘\’fd P- channel MOS transistors
and those transistors would be arrayed and
[0012) nt eAcientraied ad16.d. thepeiberbintaccordancd ith peecembadiment of elinventions begins by
fonmﬁé b @éiﬁxtondﬂlﬁ-o@-uﬁﬂﬁ&l{ﬁbi) REbsGRP A€ tHaOinSudsd b ludn Ekﬁ'u&)ﬁduﬁ‘oﬁ fyer 28 over an
msulqbor lzg@tpioo\&rlqlrl]xa% seupl?ogc f Eu%l{ bg:tm\ec%ﬁé]dctoi gler g% aﬁ@ %blg %&g F]e\éné%nductor layer

es to e vol tages’ supp
28 ang sereiennducyyr fawal}g H’°t“r?é°°f3éPH\“° Ritisn drerers clthough eifye F‘f"yc‘\“é‘FEé’f @aterials-could
also HeQuséd: (Aes/isEd hdiciw, i titQrerens MElicdh layert endefsidicdn mblrat@hehilichie usedi td @ncompass the
relaugew ﬁnré m&h@ ﬂ{punty la@rled %B&Hgﬁihke Qﬁcoh’ %ﬁ@n&lb{ﬁw‘;% ih the semiconductor

0 ctor transistor that includes
indos ATTED o SV BNIFL U GUE PRI NP Gt 2 de tike 10 form
substqp@piUu@prpoqystpfb_@ee;epmoi}dugthamatpryl p(fg; edsp € disgpsugn the gatueonductor materials
describbBhtkadt Willl bk HARIANE £iliddX bytRat @rm BisHEsE beem Sdfinétd, Slthbughtitiosdof skill in the art will

reco ! ur G’Aht tile ] (lJcSolnéuct%n enaY ggul als% bséeomeg s%h §s §r£am%¥n dr the one of the
% ‘f ct ?m conpo

AF I ous. S manuf acture o ents
CmmﬁEFF“%ﬁGWW“EﬁBmgﬁs in the interest of brevity, nmany
conventional steps will only be nentioned briefly
[0013)er SO substrapy 36| cadpbe fommied b d nemiter plawell knpwinprotesses Wl &ithegwell known layer
transfmh@cﬂhﬁlhé hnme&m&eﬁga datbfl l@droé&oéglmp‘l‘ﬁneu'nhbl stsigli@fde region of an
oxndlzeg moaoc%(]é{lme ?IF% wa exo ch) tJo A gﬁ) en s ee Wlsutfsul%cg laéer The implanted wafer is

I hventi on
then %15 hendeshia mefrrws&ﬂmF Filitop s¢haiatq @ov} twgu’bsse hept seagrpent i ghen carried out to split
the hydr6ged d@plaited Khfar slesp terigipledtar regiay @and 28 steevgthenathe Bonding, leaving a thin
mon&&%ln@tsﬁ{cml l§%¢§8 !%Qdew &pmb&cwﬁx@shﬁg\ Qusugte wste&%ed from the substrate

by a ‘i"g}?g%ol%ggg{lﬁ?lgglé C’gﬁ wé?cgrﬁgfhgégﬁcog éayg{rl% thgne mn%éy’] amllj gglg{led for example
by chemivelc mychamidal iphearizgation GMP) teplariques, a¢ fa bigigiassoif frbput 5-100 nanometers (nm)
depen%s.gi pexeli e u.xaw{ ﬁm&toeraea.gsmﬁgu,k.de‘ﬁl thh e Uﬁ&x@erystaﬁﬁae WAR6h layer and the
monocry%ts{me s llcpne catn%rr I;%)étrazes%rato 1tg{>}y lél%)éo nlsgési]’ glq){ ?]ealt lrlelg u\t/ é-|35 Ohms per square.
pure or Ilghtly i mpurity dopegl nDnocrystalllne S|I|con
materials typically used in the sem conductor industry
as well as silicon adm xed with other el enents such as
germani um carbon, and the like to formb5
substantially nonocrystalline sem conductor material.
For ease of discussion the sem conductor materials
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described herein wll be limted to silicon as that
term has just been defined, although those of skill in

W h@7ard488 | | recogni ze that the sem conduct or PATEUS200Z004374
could al so be other materials such as germani um or the
one of the conpound sem conductor materials. [0013]
SO substrate 26 can be fornmed by a nunber of well
known processes such as the well known | ayer transfer

Slhcsrﬁﬁﬁp &Itk be | uht}afopgdaﬁmﬁ INCEVS® Jf 'Pgﬁ)edﬁ’ﬁ ﬁ%ré?écrabﬂy&b&geﬂpe Substrate layer

32 |s%eﬁe&b?€clo€edl Pet. e ereq c msu atyr%fl%gr 0r l?f%ca:i:l? s1gcoﬁl% daxl%e grefera%% has a thickness

| con
of abopt/S838%ein-siy E?gerrof aﬂ@@xidama laypypf S'l"?ﬁb‘l n&meéawmﬁw aqun tfgspuent figures as
a singlk laPer ROYI6iGEfedably ma;aax:dnysetsadfdc'e 6@ilsén 1hy2OT8. STubpddroride cahde grdwn by thermal
oxxd&nﬁ)@ cﬁ hg%gnepseo?tfoxt xgxﬁxglgg’a anh %Qllxgcgir rl:] eﬁgcag %L dépQSIéplf&Iexample by low

ogen i mpl ant er a | ant e
presqUEEGPBHIL FRIOR PR AGICYEN @ 1B AT %5 g%'r‘ﬁ@“&“ﬂ' fhe art are aware of
the niAEDY G€$ tjoslhabddl aside/gitride dayer shchyae proBinp diederfhct of siligen layer 28, acting as a polish
stop, JRO@ET¢st al I ine silicon substrate and separated from

‘the substrate by a dielectric insulating |ayer 30. The

[001 no‘&% Mtas‘r%rcl in Q’ﬁS §I mgl,EOJ %tmues bz JJL‘?&H;Q | sola ;h%qa%greglons of silicon layer

aﬁalpiczbatfpwz( @rwn)w e rﬁoau@s(sm B HftcHin 82 3 fhat extend through the
mncm&eutmémnoemanan QM vatlikn¢wi khereGheeengl progesees tHaty@n bé nsed)jotform the STI, so

the pt'&gsg tléeg ﬂotkiﬁ H&%&Wér@ﬁ%&# dIn gag;ah SH@CIWQ%E&J @énl:ﬂ ﬂﬁ is etched into the

e 0 RS Ve ] e S i . 0
trench ligcfilled Wilg® l®qh9nqom¢er@tﬁudm sifitdnjogide) theay@ace i3 gsuabyplinarized, for example by
chenliddiP#EdhbnicalflRRAza0br (OMP).NPidydRRIe/Bikride1dydr{3ervestid b pbli'sh stop for the CMP process

and ;protgf etgxea %rn)‘m&j P lg i:,ut‘aé(a o? s:h%ﬂ %er ﬁt el'hL %%rvg%%o ks§lalle d;couplmg capacitor 24

era Pectric i nsul t1ng

from3MOSt W{slggﬂ P%, agql 9 (Pfﬂ’f’dallfmnﬂ'é betﬂpe@f gq,nalbtp? zﬁa§qtg_red by the circuit being
impléthin@lness of about 50-200 run. A | ayer of pad oxide

and a layer of silicon nitride (shown here and in
10015UDSLOAHRRhted #nFHE.B5a BFer %f ﬁioﬁgalsﬁ 4basva%hea %)/er e twafa@rsab Ip¥d oxide/nitride
layergé)%; ngids(i:lgcoﬂn [:Z)léel' 2 UI‘J ?‘s&%ttfir?]eceirqmrrg%g D(YT te)a)oses poruon of STI 36. As
illustratgd i FjSs 4 ugpg f Bqttere p@sxstss_ ap(pich maaﬁ ale F’FP@S"g ipprtipmef STI 38 is etched, for
exaniplelbly irdd€tive @n eRRingl RIB) I The ekactivOion enskingdis Eontillyed, eBhinp EHeGighI 6x@de layer 30, to

R4 o5l Jﬂépﬁﬁ%/ thf eReddD KRR Sot SF1 38 and oxide 30

CXW%JL%}B?}I% X’%Eosnelg)g? kAhQ t egqgrt are awar gﬁ §{1Ie and oxide 30 to
the UREAY R EKE™f or the pad oxide/nitride layer such as

protecting the surface of silicon |ayer 28, acting as
[001¢] polnjag¢prdapaspyithaens qribedimpentcof diepipyention\N-tyre| q9aduetiiv¥ flefepmining ions are
lmplﬂe@- (a2inditdded ByRiroe 4spm£dug1uq1ambg A€k b iaf M-lyye inpodigtdoped region 48 in
expo 019 Hr‘?' 43r qglh cﬂﬁaﬁi 32945 llllugpzl? dI u@i‘l‘?}r 5. Pgé e(; ﬂolo%@gmalsfit(p%n be used as an

orm 34, 36

trench soalon( regi ons
ion 1axﬁlantggas¥ Iff’ét‘h‘\%i‘f‘énﬂadt W%@lﬁietlﬂ@r ??’] Pxem élg st'ﬂfacf Hg silicon layer 28 from the
phot@resiist #0 fromaheshemiduds ussl inveemovikgibephotordsist € ar e nmany
processes that can be used to formthe STlI, so the
{00111 OCAXES refRGiflg thObatte S Grekit @fAsk b eard:ﬂﬂl)dﬂﬁaﬁhé the $ufface of the doped region,

a laygre I"l ?LSO is I«Jip?gxtgg Lnlﬂ?gt? F}l@fa& o@ltl'le%\gfaza rre%ﬂ)‘;\llm; Efa;l?hgsﬂ?c%g ‘(}9& 28 and the STI

sem conductor su

- regwm& ilpsgated, BsBGuénThy i) loee <4t Rerdeperitthpbytieah gapor deposition (PVD), for

examipR{bg maghetron’§phiddring. NPreferabli ddyer of mictal $06ig] a Ydyériof aiakel having a thickness of about

100 H?S p&lﬁ%%éﬁb&moa Iof tch‘:l ercbt n%tai 'aClQQr &Mn%hctn@%ﬁl%ﬁfcﬁﬁsnsmg barium,
'S USU& %%on ana i zed

calcnwgctw’éx b\fﬂaﬁg oxygen; (Bﬁ?%)mw ca'lt J;thﬂg?yﬁ{go aneé'erably the BCTZ layer
has 3 ggreositien gizen by Ba A TighZs@omdf mest preferablyPhag rapeompgsitipnogiven by Bagse
Cao oXiQf B¢ [S;. {1 BozTRAyeH&n beie;i)hﬁd syl Hindigfeueh sfuittdring Githk @idfier described in
e i S e [
Lot Epe e FppuBE b S 2 AL AN LB M RIRAY A nilency magncton
bet ween transistors as reqU|red by the circuit being
i npl emented. (0015] As illustrated in FIG 3, a |ayer
of photoresist 40 is applied over the top of the STI
pad oxide/nitride
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O layer 29, and silicon layer 28 and is patterned to

forman opening 42 that exposes a portion of STI 36.
WQ\g007i1ka488 rated in FI G 4, using the patternedPCT/US2007/004374

phot oresi st as an etch mask, the exposed portion of

STl 38 is etched, for exanple by reactive ion etching

(RIE). The reactive ion etching is continued, etching

t hrough oxi de | ayer 30, to expose a portion 43 of

sputt&*inhi Egpﬁra}nary& fal. S&ppliGiNPHEiES Exstke9,020)] uQ NG A5, U’b&i‘ﬁarﬁlﬁ(ﬂﬂﬂﬁ??lﬁn the entire

bot h STI
dlsclosurle og \glhxch 10 n| %Ofg d?}%reﬂﬂ%c it dﬂ% ggg \I/B\AE:E',:] ‘ag X e A n%gb(:l{y&f%&lted t? a thickness of
about 2Q ey ﬁwﬁ‘trﬁw N‘*’c qpp embadimrnicaf thginvgntier the BiEh laxef it i impygity doped with

scandiutiploaraduediicgiage dunehtChitongh thy BAZT bis. 469 BCAT bwygrlvaolxenfiimagnetron sputtered
from 4\4mtg8 J)Qr eJ\IBJrMB,e cz{kmm!I rthlryund ozﬂ-@&#uﬁr? Qk)%@n %d laMopant material such as

osed portion 43 0
s oS s Pros R0 B BEST Tt Vi mesd Mt P4 e ome e BozT
layeragre&nab]ygwtql hrmréﬁ s amgpktd lyorr depdsitegd tgtPé/IQ to Pghickness of greater than about 150 nm.
In a SRR dibbdimelR of By §iverdidn a{eat ﬁy& 50 hiiem&alNdyaCs 42 both hitkeDahd metal layer

50/Béi’ly gyer %?/metaﬂ\r}]«% g]f z{rﬁ Qe%ﬁeﬁ os@? gy f nl/g}.rgxg\?pg&]e%% Gn%o%t breaking seal in

the sw@m.angarﬁﬂﬁe @aﬁe&"ﬁ% aowamr%fé‘res@ Zlplayer givjtsdm p Spblp.) Igw leakage layer
having| £ didlettfic cbiBtaMmUST greaer Qhant dbButd@P@GE is agmpatibleawittnyidseqadnt standard MOS
proce%ga lAg%Q ﬂaé o:gmgt%hé ﬁﬁc %]Ergvehg ﬁm@l‘:{{eﬁ %%ct‘ﬁemteprﬁhggpﬁg of silicon layer 29
I on and overlying silicon |ayer 28 and the STI
"‘“d“?"é’g?%’ﬁﬁg meal|¥§rystrated in FIG 6. The netal |ayer can
be deposited si cal vapor deposition (PVD), for
[0018] a,ﬁ;ﬁ@sgg}ed,mﬁ%%fh%mm%q g:lcprﬁiglce pdeqm@rnagﬂuyeqt ) inygmtion continues by
planafiEih@ithe 2etal/BCZT/inayl@iyeRf fonexalnpik b aheimigl Mechinicakpl@fafizatén (CMP) using pad

OdeeﬂElg&lit la}eQQ? 1N pEle#\ giﬁ"‘td“&mukemg&é}gé&& P ?Qs Q\ferl;lng sxll&\t‘q{yelois and the STI

ayer o lelectric materli a

| N
regiofsa Mﬁﬁﬁ’n‘ay?fép'c,‘f’qﬂ?ff Yifhyimpgrihtioprd weifn ol o °B?<%§ ﬁg‘teg%?'ﬂg capacitor 24;
BCZT dayetej2ofoimtscttle dieleariqriayea|of thay eapachOr; aid métarlayst 4 fdmes BEPher plate of the

capaélt@ry i thBoSefe Sromapﬁk Eiagﬂlzgio}{% myer canQQ: ahhdatel tIn¥felRe the dielectric

const&gf tgol%'e(s plér tfetzél ae%e}ss a]n%ea e@@%ﬁ{dg}%}%{l‘a B an %Hﬁ‘ Ag?ora%ma of about 5-10
seconidyat a fempgrgivest aregter Bipn S0t dnd gpoptprefanadlyfarmtime of elaqut | Gsegpnilspt a temperature
greaterlU@W 10600 @UcB hili RmPamas iof ssduBa0®.61 568D . Thé hhrRal@d a/$ubh hig B mperatures is

possxglL1 'wEka Jéeltggsang&hg% Iaﬁéseﬁ%cg %%?1% t.pé/ fa‘aé{g {‘]‘1 &r ﬁgg dstor 22 ngh temperature

annetleg tnétgegsgsn\syg ;JdEetlegtﬂlc c?\ﬁtantg)of ql_eggg%%dayerzﬁe\ﬁ: va 55 aft?Tab)W glth low temperature
annedling entire di sclosure of which is incorporated herein

by reference. The BCZT layer is preferably deposited
{00143 0 an bdabrakie afih ® furifiRhbodiflenfl bithe InPenB&L@EIUMRERed) thd CMP Brocess can be

- tnP om}%mg s,h% h&x Gt zgf&@ ngnﬁ@%uce@%%ﬁmamw& the plane of the

wpper e A Liep zfuaﬁ k*ﬁ&c%ez‘rwrwérem%'@e%@z%e iPUEi, gy poxide or other
dielequfic magbtanOr BpusitddemedthSrebessmh matdriak getcart beaplawdrdrty s sidditional CMP

procebsa Frind! er ©AdxGde BPdtndr dfeREtH Mhterfal SeReblio léma Q%&%ﬂnetﬁﬁélﬁmetal material and

to lsogaécglgglwaltegﬁ]e ci;na%uﬁs}gl%?fzpar}g’ﬁe%gxg Fte;hsuusgdecth Ofg%c?tgrx F %‘onvenngzl MOS devices
used fogmplemeyt the é@“@nmw{t‘tﬂ@%{i}’é‘r‘wpﬂyer Pref erably metal

| ayer 54 is a nickel layer deposited by PVD to a
100200 hi Fsiedse thé QyIFe aridednndalisystepls @ad odiddninide lalyer 22 ipraiosed @l the exposed

surfa&rmﬁicmeﬁ;er % mt n@mwu.e&saa.qaonnﬁt aégmlnﬁxg exbn%o,aeﬂmt @hsistor 22. MOS

er 54 ni c er 50/ BCZT.
s G a8 b PGS HPESEE (TR TR Y ATET PR PRI with sips 1o
compirtegrefbbrization god intsrcpymgetinh pfrapAcitds 2@ ditd thejcisruin fun¢tion.0As Hlastrated in FIG. 8, a

. thin 1&4%%&% biige SOP ak&tauss growhl & thY RFfRE bR MPR 28.L G ofide J6MpReferably has a

thlckxﬁass o-F aLo Y?él [ eeCf Fa%e onp de%onﬁg 91?4 l% dego%}%dl %@mﬁgle bg cﬁ!mncai 6apor deposition

constant of greater t bou
t hat |s conpatible w th subseguent standard MOS
processing. Again, pad oxide/nitride |ayer 29 prevents
unwant ed contact between the surface of silicon | ayer
29 and the deposited netal |ayer.
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(0018| As illustrated in FIG 7, the nmethod in
accordance wth an enbodi nent of the invention
weonriimées by S planarizing the netal / BCZT/ met BET/US2007/004374
| ayers, for exanple by chem cal mechanica
pl anarization (CWP) using pad oxide/nitride |ayer 29
as a polish stop to renove the deposited | ayers
overlying silicon [ayer 28 and the STl regions. Metal
(CVIDp3f @dw frssurt Olipatidabvapur depositinld (LPCVID).d 8P sehtioafi above ABe pitd dnsulator does not

need :9&4&1%&?0:@&%@“9 nsgzgcpﬂtu R;lr Eﬁglplg 'l& ﬁ’igleg&o mﬁg‘g UL%Q'{SIO or the like.

fornms di el ectrlcla hat .capacitor;

T g BB s P P B BT & - ﬁfgmfawa'z:?'teawb"d'mm of the
inverftiot b bwyert5@foburaiopsd palvtretalling silipinchaeing 7 thickusss ¢flabouBEWifm is deposited onto the

gate in@lﬁﬁ&r @ﬁ@pcﬁﬁry@tﬂmllﬁ:@n E:ﬁ bk G@Bﬁl@@ Forlelinpll, 6Y €vb lby the Geduction of silane. A

layer 68 o? Wotoa:s%t is alpgleed éo ¥| seufflgr?fl ?gﬁ% er oy%otl h’{eyﬁﬁlﬁs( sflhcon Al%hmlgﬁg not illustrated, as
is We(b‘fhla‘bb alayg. o:{ ems@e@wa soagipe raatfr@h'p@f %510@9 dengpited beiweep fpypr 58 and layer 60 to
facilitbtthe sabsdquimphnieprinf EFpalidrystallipe sibcoh laye 58f about 10

seconds at a tenperature greater than 10000C such as a

002f€ ’Tp@ngét&l ro?pl%toré@fig pattthPPaslan LR ngsk 8e ﬁlﬂﬂ:ﬁ@elni piflerflihg of polycrystalline
er at u ssi b eca

sty g 4 oo Ep P AeEo AP Sof 2 Al s Bl of ot MOS

transistogsref ths G r AP anstﬂeg fn EIEnD dhebelpresish ivrmeaiirsbipateraqddn 8 gegular array of masks

62, 64)68, €4, MHEY it TerBESD pitternolytiyQalBieLiliconiyyer SEAb @@ gua bledBde 70 of MOS

transgto; ﬂ :}ggkcse&y\%g Iln& Mrtt, %’é ﬁ)rfgltn’l&u%m@ g’%ﬂ:@ ?ff”?k N4 7& oﬂge%nslagt mask pattern

accordance W th a further enbodi ment of the i nventi o
reduqef, proximpty gfiects amted Yithghembetoliposeapbi siers Heep) é“'E‘é S PR of gate lectrode
70 algeti© thinrp} ganar Thabirayof inpsks dUsel 4shw crch gresisandpolbyfrystdiléne silicon layer 58 is

etchddBbAxafRHdy KL 18 korin3NE EiSctld8d Wnd fitnnidl 31RE720%4, bikE76UPPET

surface of silicon layer 28. In accordance with this
nbogl nent of | .
I(nglI el lgé Fe.lmé)vmn%?atneme({ t%&gl%)tqpyarb% iu?e¥v§ﬁ spggers% Ergbe?f[e)réée%g gl? gme sidewalls of

sited onto
gate plgqrerlq 1) and demen g5 2 plafid oz ate BYPwath sPaer ‘taf‘ S Ermedps is well known, by
depoftirgC & I8yer o enhbcﬂuyeﬁdeoér otérdpa@r fatnin@r malérial. € CThe | spacer forming material is

oqugn.eaﬁl& Qlche%e R‘o\l %§an§p(l)e €)n RAD Y L&Ioee Fh@ %a%glaﬁé#miomt RAlfaces while leaving

) to 1sglate th ter| bsequ
spaceFﬁ ‘B’C"E%‘éﬁnﬁ sgxifaézﬁss ﬁgtxatr?ﬁi ip gg; 38%8"6?‘%&' regio O%J“OS transistor 22
are forgwed bninipiamtirlg dVRBCtiMty |detersmrumdn8tlmo ﬁmﬁnne‘mn% wsing gate slegteade 70, sidewall
spacér@h@ drh @Qteﬁieﬁ hdtdredisd Mk @6k IIIL.Q‘Q@@] as 2@l ib® BhpMhtati m&P The patterned

photoresxst ?ageg ep?btéag thossé ecprﬁong a thg )él d i\ou?dl Alo?Xee [nrp%gteh %tztge same time as the

osed sur ace of I con g%
sourcela@ia«ﬁ@afesﬁns ﬂ?‘%ﬂ'ﬂ’l‘a&tef’ i F20 be. BREGramRientsorigI9F PRosRNP YRt MOS transisor 22 s
an n-Mabnd fraiiStos el ca Be bdufaSf the afnsis®t i® A pR2Eangd rafsBtof. dltosec skl in the art will

undefs%{)@ﬁglgrgquﬁgﬁiew&ﬂ Jgaéts%n&iampxm iIOERSRINY vl A3k ml e  abrication of MOS

he fabric
wans it 6 SR ARLRHIER "3 Porb ﬁ'adgﬁfwac%%ﬁ%% YRGS oy B prest o mplemen
desirgd pipcwii fowetion\s i | | ustrated in FIG 8, a thin |ayer of
gate oxide 56 is thermally grown at the surface of
[0028i | | £BPerlobdi@EctitBnatdtal 9 iDdepaidedaberM®S ednsibtbi22haddedoupling capacitor 24 and
the t%ﬂu%%? ﬁle gerqp BH.Lan;edeop Bamy gﬁ%ywle @39 dj%lo?@%hgct%;:&%gs 92 are etched

epOSI f Or_ exa em Ccal va
through, digleytFiq 'aﬁfrd/ﬁsa S5} 34, 6\53) Pdsd r3§ R Ff&!’ﬁ?ec?aﬂm{;’ﬁ g pf impurity doped region 48.
Prefezb@pccsmqt mm@tm\dfe)alsoanMW(adne@ntab ortbroughjagorgig ef metal layer 50 so that a
pombrpocf hleal Q% g@ﬁ%x;ﬂ)@d bp@%@oﬁt&t ERnifgs| 1A ARstAXd GEFIGNOh, Qﬂ@ontact resistance of

pomonn9s4hcan € I ugedégrenﬂ%}(? nﬂ%(natype.ls%nduléxv?é Seteengl:r{n§Ciong?r$t()e tli'xe surface of i impurity

doped seiop 48 Fq»]fagpe ht@gm lp-nyuxgy d@anb Feaion e:i-by fpainecp @etalidicide pf that surface. Either
the had 1P BdpadifeEiok\br the MaS) sPididatkiegiomis imdicatedity théeimeetal 961 Either the heavily doped
regioh n3V &L me sﬁifc.awl.@gp.@&n BO bo¥hdakfrbih chitft SHehihgs3H umgfmmmainder of dielectric
hi ckness of about 50 run is deposited onto the gate

|nsulator The polycrystalling.silicon can be

deposited, for exanple, by CVD by the reduction of

silane. A layer 60 of photoresist is applied to the

surface of the layer of polycrystalline silicon.

Al t hough not illustrated, as is well known, a |ayer of

antlreflectlve coatlng naterlal may al so be deposited

o~ o ~ N a2
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facilitate the subsequent patterning of
pol ycrystalline silicon [ayer 58. [00211 Layer 60 of
wWphbovorass st is patterned as an etch mask for PEEUS2007/004374

subsequent patterning of polycrystalline silicon |ayer

58 to formthe gate el ectrode of MOS transistor 22 as

well as the gate el ectrodes of other MOS transistors

of the IC. As illustrated in FIG 9, the photoresist
materia$9(D4sQnREIA ng opbre Airha@@ontitt GpehighoI8 are tih le@lYed Arough FleRctric material 90 to
exposgg ’pOIQ ?’1;/ osttgaﬁ'otuﬁlﬁetal 'Y%%nksﬁ %lt!héug{: n&'}ul}ééﬁéﬁ Ihgse Qa&&l?ﬂl the art will understand that

ycC I ne si'licon [ayer 58 orrnc%E1d
addme'raé ee%ﬂ@efreg%f‘“ FXaEPler'a e 8YreT ?2‘ w%ﬂ@e e F@MOS, fgpsistor 22 can be
etche§@ tarsemasidchs tantdcoopeniahs APyr §at es 72, 74, and 76. The
constant mask pattern reduces proxinity effects
[0024@18 S QQ IR @dedVth rm i eopke blsdningimgama 08 Yire FHIEPFithiSoR8LcNe iz 100 and 102,
respecuv%qé nga ttilvg 109?&%? Cht ;tgﬁeg(aragcg?ngsﬁéngp?\ﬁg yo%gckbyasreﬁ:emial layers of
tntannﬂ:mtmxp@p? |ap$tuggs}ep.c SFFCFSEF)?Q“"% r?aéeriélti& ﬁ:gayedffam the surface of dielectric
layer 9% ApTIMP. b@ordbdtive plagd DOONalgaicalysdosadt rimpleity/ @opedh thgidni @Bnand preferably also
contag‘?ﬁ's‘? ?heleZlaye?gO asqm mZél laﬁep Q;?eg;osélf Jl(ﬁl& tlfe%m\ﬂ' &Gm&%&éﬂgwﬁ By contacting

hot oresi st | aye
both pef3! \AXEF aphimPHE!Y §?P&8W51°f' 3. 5{3&“& a1 ety afagla‘fd?mm uoed.
gates 72, 74, and 76. The S|demall spacers can be
l°°25ﬂ or M°“Sh§°‘| @“%F‘F fabrigatian of the dseersqd; Gimgjt ¢an| bgyremplgtpd, in a manner well
know3b hto€OdT skili ifl éheGifit, By £i@fs sedbass @Epokitiigrand patiemiiny fufther diERetric layers, etching
opem§é34ﬁ'g\§ghft9crsmapgs @ﬁo@iﬁxﬁ?hdlp%tt%hgsﬁttﬁlqp)legem lcgntzﬁt %ggterc&g Lct the various

terial fron1hor|zo ta
devicgs, 4t ol ST 108 ‘%‘a%f?‘f’fb“%‘éc’é? G FEAASPY Pl known and nesd not be
descridetihdggbherefis | | | ustrated in FIG 10, source 82 and
drain 84 regions of MOS transistor 22 are fornmed by
100261 P Vit bilghstCae ehdmplayi enPodi@én® ha3TbEdn(PeEsén®ed $n théfofging detafiled description, it

shoulJ! ﬂygﬂsre%%e&j ﬁ*ang dpg‘a,L ﬁlb@nj fY Lrl;a% eZQr ltsshgx?d/\@%o besa?ﬁ'gg{t%i) tﬁig the exemplary

ot or es] st
emb"%fﬁ“‘?‘@ﬁe"ieﬁﬂl“é{ ﬁ{“ﬁ‘{di“ﬂﬁﬁ“s REORLY °’ﬁﬁ'@‘eﬁéﬂ @‘F A ﬂ“‘ﬁ‘ﬁ?ﬁit‘?) Jimit fhe fcc’pe’ applicability,
or cohfiy@riorDéfOhe hiventibh Sy payt iRather, die folegingi deciiled degdripddn will provide those

sk,ne&hpmedmnmh b%odv@ménmaadn@t fmt h,epne%&m.g twexea.gnaw&nb%e.%&em exemplary
embo iy & 3R, phfebigod e s thvect SR B o o 32 gansement of

elemegyy witherty depasting fromrtke ssorsrof therinvention a setferthoin ﬂrefapmeed claims and the legal

equivilérdtBdr&Or 1S a p-channel transistor. Those of skill
in the art will understand that nultiple sidewal
spacers and nultiple ion inplantations may be used in
the fabrication of MOS transistor 22 and that nultiple
n- channel and/or p-channel MOS transistors may be
fabricated to i nplenent the desired circuit function.
[0023] A layer of dielectric material 90 is deposited
over MOS transistor 22 and decoupling capacitor 24 and
the top surface of the layer is planarized, for
exanpl e by CMP. One or nore contact openings 92 are
etched through dielectric material 90, STI 38, and
oxi de layer 30 to expose a portion 94 of inpurity
doped region 48. Preferably contact openings 92 are
al so forned either adjacent to or through a portion of
nmetal layer 50 so that a portion of netal |ayer 50 is
exposed by the contact openings. As illustrated in
FIG 11, the contact resistance of portion 94 can be
reduced by either inplanting n-type conductivity
determining ions into the surface of inpurity doped
region 48 to forma heavily inpurity doped region or
by formng a netal suicide at that surface. Either the
heavily doped region or the metal suicided region is
i ndi cated by the nunmeral 96. Either the heavily doped
region or the netal suicided region can be forned
t hrough contact openings 92 using the remai nder of
dielectricmaterial 90 as a mask. One or nore further
contact openlngs 98 are then etched through dielectric

. ~rN
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expose a portion of second netal |ayer 54. Although
not illustrated, those of skill in the art wll
wanaensdssd t hat additional contact openi ngs, POF/US2007/004374
exanple to the source, drain, or gate electrode of MOS
transi stor 22 can be etched at the sane tinme as
contact openings 92 or 98. [00241 As illustrated in
FIG 12, contact openings 92 and 98 are filled with
conductive plugs 100 and l0@LAmvsspectively. Conductive
pl ugs 100 and 102 can be, for exanple, tungsten plugs
what Q040 8y sequential layers of titanium titanium
nitride, and tungsten. Excess conductive material is

re nqv ed f [ g{;gd forq'aﬁsx’-ilélgufnga %%ngorgmtgr co riegt (&@Ynecrudmg a se\"nconductor on

Co n du ectrical
ms“‘?‘?f[ﬁ%ﬁ"? supsteatsf el h?‘@‘@i a(fﬁSt AEicoRLNCISF oy 32h |a)]/"y§] of insylert(3() en the first
semidohduStor 1838k, ahd 4 @y sén@odductonByer (ABY Grlerlyitg/ e layes oBiNsE dhe method

compﬁLLQ%ltg e iJg i de of contact openings 92. By contacting
nmetal |ayer and |npur|ty doped region 48, the

resistance ta t ot t gm, D acltor 24

reddtc é’dg M BEVE a& t{‘)rﬁ‘éfh%ﬁ Lt 'Ws‘lﬂ?fgt ?@ edPof aB?"‘%“a‘E”’ §f the first
semiqgpduptaelayent3dlr at ed circuit can be conpleted, in a

manner well know to those of skill in the art, by

st epiepasitioga first lgje sietal (3Q) caertyingaltetsenond segricbriuttbraayer (28) and into the
opem% @l Pl EdritackiRNR ekpostd goftioR @13 PHRIY 3 SertiUn@i B 1alOS €

| ayers, depositing and patternlng netal | ayers to
Egn: Cotsm%] d&fnlzl ecrlg n(?% ggm nsm rl Ol d ?ﬁlﬁ %v%ﬁyx;ngr@é ﬁﬁqby%r of metal;
steps are well kno not he descrl din :
det &FRostieg werpnd faemérﬂ&ﬂ?‘{] 8“%1/'“? 8‘58*6 et e Enpl ary

enbodi nent has been presented in the for e%0| ng

det ahegléhs destisldcsic fayer, (59 pt aderensratirpe xpis bt V%t ed that a

vast nunber of variations exist. It should al so be

app rexiving @ gortibvadf thetfies: biye vpinasly 50, pctidlerei tayor(5 2D xapdhl sacynd layer of

melalqgga gde'r ?EE e s@bf sgrmcynd%mlnq%) t@é}gosgs SurfAQof h\gE&&Qlesgmic&)ductor layer;
l'imt the scope applicability, or configuration of

fjgtea: nvenga grcolj‘ 1Inso\.Xnato 6Pat§?e osgr? é:oft &Egsggeogé & 909 ctior la¥ehg8); and

art with a convenl ent road nmap for I.mpl enent i ng

exeMfRostge BABYEMiRe ﬁt‘ay6‘r°f§‘3i"e‘?1r“ﬁ Frodeymateripl Sof) e gaf"‘t°‘°°"°d° (70)
overlgihgiti¢ klyepof garrdspigsood t hat vari ous changes can be nade

in the function and arrangenent of el enents w thout

depart i me héRdd of BIBIMSICRHR e SidpF depysRing la BiFst Rer SAthetdl @90) Eomprises the
step df Eeep%gt?rfg%%%g{]%ggﬁmtﬁ@st chilehe Eggé%ndq &?LEWS compnses the step of
dep°$ta*§|a|'a<¥aft°ifh'gkeé sem conduct or conponent (20) i ncl ud| ng a

sem conductor on insulator (SO) substrate (26) having

a f i3r st Themitheed cleimor wheegingthe ste@ ¥ depesiting ¢ diclegsfic layps (A2xgomprises the step
of deftoditlpg dieldcif 1fyleF doinprisipBH £ ORGUGL 2, JaRyer, and a second

sem conductor |ayer (28) overlying the |ayer of

| nsiyl at g, m&ﬁ% %L,qumﬁgmmpﬁé.&ahé J{E‘i‘; of E%Pﬁm%fcomﬁ&ﬁ,hg Bddermining ions

an openln rou at or
(46) (ugugh by SpEn %‘BP‘[“{ R “(ei%' “81’°°t‘ ‘°f ‘i“¥e§{32)s‘8 T&ﬁ‘dﬁﬁ&‘%%’? e (48) of a
capacitgn(@). (32); depositing a first layer of nmetal (SO
overlying the second sem conductor |ayer (28) and into
t he s0 opanditivg fdrdablicatingla @miRbintbitgmpdnent €20p dsladingddeinicoiiuctor on

insuldedt 901PLubdtdR ) hating 3 80 GORIAMELDY 1aJcPBSY, a layer of insulator (30) on the first

semiconductor layer, and a second semiconductor layer (28) overlying the layer of insulator, the method

comprising the steps of:
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depositing a dielectric layer (52) conprising Ba)-X
Ca-Ti|. y Zr Ooverlying the first layer of netal;
waelepod2d4shg a second | ayer of metal (54) over|BRECHYS100B004374
dielectric layer (52); annealing the dielectric |ayer
(52) at a tenperature in excess of 450 0C, renoving a
portion of the first layer of netal (50), the
dielectric layer (52), and the second | ayer of S netal
( 54) ethwlalfiyst B@nihg ercnaiapebusiemit Le6nd daliandlcy @8) laykBio theQayer of
SPEHE 2 surface of the second sem conductor | ayer;
ormng a |layer of gate insulator (56) at the surface

of the second duc or and

ond FRTTEE AT 0 SFRRE e feserR ek gp LR he dffpenine

to forma gate electrode (70) overlying the | ayer of

gat ePlimdzineghanxide B38) tyrppropstsiobehemival mmesharical pliaparization to gpese a surface of

the s&bfisemicotapadayet @8); a first | ayer of netal (50)
conprises the O step of depositing a |ayer of nicke

and Jtﬁﬁ)g%%&gndﬁperﬁ@gqm lektbd¥the FrS\RH Qlt@ Qxib&s Qﬁn&ﬁe 199%} &finsulator (30) to
siting a | ayer of
exp°§1° ac'f?g'l"" E@; °f§ﬁ?§—ﬁf‘r§°tnﬂ ‘?'EF” IaYer?ﬁ ‘1l wherein the step of

depositing a dielectric layer (52) conprises the step

of dEBBnEICPRIAVEN LieBriping tont UPhrotebtsiSreonditperiag4@go form an impurity
dope@agiod B) . ugdirst sdhi®@@iuctdr layef (B2);net hod of claim 1 further

conprising the step of inplanting conductivity

det ecfoﬂéa&iinél he irifity Aogted Gdgioh 489 Willna filsQayePstiies)44) and

into the first sem conductor |ayer (32) to forma

f T SJep%ltﬁ&L Exglgcﬁm,(lélﬁ) (59)f wﬂp&s@t&%. < (9 Tl| ,b oscr ﬂé i ‘aDQQf metal;

for fabricating a semconductor conp

I( ggl)cpdl ﬂﬂ%?se%fnm Cc?rno rl'xlltc:tta (E‘g e/{nsld\e% m&(, O ') S;blsz_l;:: €

of |nsulator ﬂg on the first sen1conductor | ayer,

and EMEREGPIrSRef hediiy irversf mpal(ep). tb%j'ecsvémﬁﬂgmf‘ {hs second layer of
metal (@§)verlyingithtSetosd semicordn@ontayieh@8) HY apaags ofShangical nechadi@pgianarization;

of :etching a first opening extending through the

sec m,@ 8 muee AIAE (92§ thiodgh thé AXQkyed 8T nleBE(SDAY Blpofa portion of the impurity
doedm mng&g depositing an oxide (38) overlying the

PeSEE en1conductor | ayer and f||||ng the first

openlng, pl anari zi ng the oxide rocess. o

cheribEaie SHsE Rt el AP oH 1B & e BB dRa opion (pand a scond
electadallSconfhetieaonsnt (19210 thossdodilayer df axgel (54)28) ; et ching a

second openi ng (44) extending through the oxide

(38)&and 1hbfethétydTElald 5 \IvlﬂtSdM dé §dp df 3&psilin® aQROGIE lager (52) comprises the step
of dep&ft{;,%ga.g&é&g tay coBfisifd Sk cRaft copdystor layer (32);

nt |ng conduct|V| ern1n|ng I ons (46) through

the Sec to form ur.i
Fogin (FBPeb YRR v‘l‘*fﬂ%‘amt%’o et Ble b B3 o2 frter compise:
the sigpypftdaping theylayen conipriping Baoy Cdopdas £regPovith(agighantynstériah i r st
| ayer of netal (50); depositing a dielectric |ayer (52)
- CONR. i SiAgetialforfiicaling a jemidoyidicior @‘ﬁ@bnebtl’(m) firicluihg 4 geyr@onductor on
insul@br (5'815 ﬁlbstm@:‘?@@ %leg%g'u& sérﬁé”o%lﬁtolr RY& (329 1838 R Ins1até30) on the first

over ["'ectric
sermconducto¥lay 9 and a secong senﬁconductor P¥er (28) overlying the layer of insulator, the method

insul

comprising the steps of:
forming a first capacitor electrode (48) in the first semiconductor layer (32);

depositing a dielectric layer (52) comprising Ba,_, Ca,Ti,.y Zr,O; overlying the first capacitor
electrode;
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renoving a portion o f the first layer o f netal (52),

the dielectric layer (54), and the second | ayer of
woredoal244881) overlying the second seni conduct or PCEHYE2007/004374

(28) by a process of chem cal mechanica

pl anari zation; S etching a third opening (92) through

the first layer of netal (50) to expose a portion of

the inmpurity doped region (48); and formng a first

el eCcIcﬁdsElﬂ& any pereRthipGlcondactive mh@tdl (5410 F)miaGedoid®capforeletiyode overlying

gion (48) and a second electrically conductive

medggﬁfgg gk102) to the second |ayer of netal (54). 6 .

The thod claim mhereln e st |t|

o o v M B B eE el d eoat e e [BF afy

a dielectric |layer conprisin Bao Cao 04Ti o. 84

Zr o.dlegipplly polatineshe PP epsisier @ the $RFREA EaPACiPhideckpdepy g phallow trench
isolait@pasdnt(38)g a diel ectric |ayer (52) further conprises

the step of doping the |ayer conprising Ba0 9

Cao 934T|'I‘ﬂe Siédined &t cﬁﬁ@wﬂ&éﬂh@stw adpbsitipla@belediric 1afer () comprises the step

for fabrlcatln o uct or conponent (20)
°fdeF°sm|"%l?Jld'°l°°m°l gentcon L%?a&? 'c‘)" Fsut! gé *or (SC] ) substrate
(26) haV|ng a first sen1conductor a Iay
i s ul e Brthedfvlaig) Wiezein the tep %6??%%’\%&19 ic faygr £14) further compriscs
mestaﬂddaplwbmdewtnﬁonduct or | ayer (28) overl ying the
| ayer of insulator, the nethod conprising the steps
of: formng a first capacitor electrode (48) in the
first sem conductor |layer (32); depositing a
dielectric layer (52) conprising Bai-xCaxTii.y Zr 3
overlying the first capacitor el ectrode; depositing and
patterning a conductive material (54) to forma second
capacitor electrode overlying the dielectric |ayer,
formng an MOS transistor (22) in a portion of the
second sem conductor |ayer (28); and electrically
isolating the MOS transistor (22) fromthe second
capacitor electrode by a shallowtrench S isolation
region (38). 9. The nmethod of claim@8 wherein the step
of depositing a dielectric |ayer (54) conprises the
step of depositing a dielectric |ayer conprising Ba0
Cao. 04Ti 0.84Zr0 3. 10. The nmethod o f claim9 wherein
the step of depositing a dielectric |layer (54) further
conprises the step of doping the dielectric |ayer.
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