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DESCRI PTI ON GATED FI ELD EFFECT DEVI CES AND METHODS OF
FORM NG A GATED FI ELD EFFECT DEVI CE TECHNI CAL FI ELD
wohos/ize7ent i on rel ates to gated field effect ®HeviIUSE®S5/019009
and to nethods of form ng gated field effect devices.
BACKGROUND ART Gated field effect devices, such as
transistors, are utilized in integrated circuitry,

such as Ioglc circuitry and nenory circuitry.

Exenpl ary menory |ncIudei&ﬁﬂaﬂfﬁﬂiﬂndon1access menory
(SRAM, dynam c random access mnmenor DRA| and
floating gate prGATERFEIELP ERFERCTHREY! Qs

PROMs, EMETHORSMOEECRMNNG A GATEREIRIP EFEEGTQE\QGF
deV|ce a conductive gate is received proximte a
channel region typically formed in lightly doped

sem conductive material. Source/drain regions are

__'Mﬁ_apposi ng si des of the channel region. Upon
appl iGaLi in Eor?rél% g&%att&ﬁ ?%h@gqfe\é‘%"ote@%‘eé Oatd1® methods of

gate, ‘an i's created I n the channel
foa‘gmg]gamdabelldnejfmt dmuwﬁg current to flow through
the channel region fromthe source region to the drain
region. Alternately by way of exanple only, field

BACKGROUND ARY have al so been utilized to establish
fiel ds,henealp Ce‘?fé%tﬂmd LV foeat %ﬁcﬁor asCltEMdiB@rs SOh@ | @lized in
bet ween Circurtry mponent$ W thin a sem conductive

istegghtent eircHitey, @uehf@@ﬂogje\mmtrv I eraery eissyitiyneExemplary
rﬁgg\%lﬂgtlh}‘ﬁm%%t SO} @mda@éeb LA MBAE (8RY¥M), dynamic random

Frc regron in osed bet ween the conduct1ve
e sr GQEOTDr&ndD%NBemITﬁbnﬂgetlhge Q:ﬁiﬁnnl@’logl’f@@i"@%b'eA read-only

fﬁgm%%saﬂ% ﬁ@ﬂéqa@?hbl\‘f@e%@%@ﬂb%?)ﬁ fhCa 'B%It@&' fld effect

een contli nu Increase 1'n circult
disrisét ¢ comtyddihecgaten is meegivedoproxinapte & reannekiegien typically

f?ﬂ%ggﬁgﬁ@éﬁw Iréglogéﬁél‘?%&ﬁﬂfé? Hég RAI. ntSd’t‘:ﬁ@éﬁ:lrEhﬁ regions are

éctric |ayers
rbasnkwboneosposmal $Idteha©f ﬂ@%kﬁg‘wn@urrﬁémr‘s, Yeep aqynnqa};lon of a

ﬁﬂ%bqgf ?é?h{]avx%l gla?émé Celeﬁ%‘?@rwenéﬂw clzreated in the

erna erirals ave n uti |zed for exanple
crrwmeAt fegiomeeaRbbRUdes caRsig diwEmnt thdlawpbreughdhe channel

'ic?rﬁ Pethetf2REL A 18RI fo (KR G&ik Yregion. Alternately by way of

example only, field effect devices have also been utilized to establish fields
beneath conductive gates for creating isolation between circuitry
components within a semiconductive substrate.

Field effect devices include at least one conductive gate region and at
least one gate dielectric region interposed between the conductive gate
region and the semiconductive channel region. A common and
predominantly used gate dielectric material has been SiO.. Yet, continued
increase in circuit density and reduction in size of field effect device gate
constructions have reached the point where the thickness of silicon dioxide
gate dielectric layers has become so small that leakage currents, reliability
and defects have become problematic. Accordingly, alternate materials
have been utilized, for example insulative metal oxides.

Regardless, the substrates after gate fabrication are typically

subjected to a reoxidation step which oxidizes a portion of the gate
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subj ected to a reoxidation step which oxidizes a

portion of the gatei medi ately adjacent the dielectric
weundsace27at the outer edges of the conductive garas2005/019009

material. Such effectively Zreates a so-called

"smling gate" structure in which tiny bird s beak
structures are formed at the bottom corners of the
Irgateeil%heé\ckadjsgéht ridexiddaleichic cawaes pat dheepaiter RARRR of the
cgﬂdg& %ta'ié ‘f‘naﬁ@ﬁa?' |§u%‘ﬁne§é’étf\?é1€%ré§t%‘é| 4 'ngcélféHT"‘érﬁﬂlng gate”

ani so ic etch typical utilized to formthe g
sm:am«reamj Wb@;h\/\éllnh/ rrémb@sakh@trt@w@ﬁr @ﬁedf@gmﬂ’aﬁtoﬁ‘e bottom

?ﬂuér@eofj&{é ?%té rthEl@r agi,on.- re6‘9|oeaft|fo%%ah $dip ﬂonﬁ‘épﬁﬁﬁ%lamage to

e gate dielectric at the gate egn
dislecisisend siicoheswiéaces resulting fam theramispHepitstch typically

uﬂﬁ%‘& Efgtfo%(}ﬁgt At d19uehg aErWeI‘P' Rfduicee Hdtedidcibhidyradation

€ seni con ve mat eri a he substrate at the
irs bhe devitreaim opaRiEN.t Rer @iﬁgctr lédtlgpcms;geq\ﬁﬁ the ét@pkaﬁss of the gate

dg%géggcg%#]?ﬁ? I?\eéyﬂabo@teg %é REPRsEANt WS H@He\l‘%feﬁel §ate. This has

entified | ssues, is in no
tlmyamremnetff@@t ofhlewetinenthe eleatrignfigld wﬁhﬂ%dheysqmb?onducf've

RGEPIP A sGhalrdhe 2t ﬂh:et Shatde/drahdedgedi Hhé}éby reducing hot

|nterpreta ve or other Iimting reference to the
edpacon degradatiorand i n accordance with the doctrine of

equi y@hﬁgttﬁ? ﬁU&/M%Y WAE mh S EHQH écﬂ‘&r’e‘é@ﬁﬁg gl %@)ove identified

fiel evi ces, and methods of form ng gat
lsﬁsuﬁSd dfisedt mMewakso limitatk | Mpeelfvanionols oglyga{tr@@ed by the

h‘g;aqyflr? tclgﬁ}{’sc '%erW%Qr&EH r\antfho%‘t)Ulrn@&/p%@tNe or other

anne regi on therebet ween. gt
|..nsmngaerfe/r@@cprt@xﬁh@amemﬁeamnam in @gp@mmgh PRedoctrine of

eg,gltq\,gggpg ain regions. The gate has a gate width

ween the source/drain regions. A gate dielectric is
received internediate the channel region and the gate.
MARNE dielectric has at least two different regions
e wwdth of the gate. The different regions are
char adteerinyedtioy inctudese gatertiigifapFeqhidayiegee and methods of

fgfrilﬁﬁ g\é?ea °f.§\8f bRgct Revicwys difif %rn‘éntmb%ém%tlbﬁ havgated field

ectric constants k. In one
effqﬂt@lmmelmandeg aneainhed sgprq;@{,dﬁawgreogl%@ baviw,aghannel region

% e‘?)epﬂﬁattéqg r@géi\/e%ltpr'&‘irﬁhté% @hBhR8I BYiBn between the

c oV one 0 ate region or a channel
sroegcemrafrheegjaﬂé r'ege mf@rh%ﬂw&ngéie Wé‘é)iihohe‘f‘f‘éﬁe,e"htw Fopree/drain

r%é%dﬁem'&I(@a&@%l’&él'e%g'q%@tr@b?glgﬁt Mt OIREdiadd ehéi @l ffidliregion and
the gate The gate dlelectrlc has at least two different regions along the
width of the gate. The different regions are characterized by different
materials which are effective to define the two different regions to have
different dielectric constants k.

In one implementation, a method of forming a gated device includes
depositing a first metal containing gate dielectric over one of a gate region
or a channel region. The gate region or channel region has a width over
which the first metal containing gate dielectric is deposited. A width portion
of the metal containing gate dielectric overlying the one of the gate region or
the channel region is doped with a second metal different from the first

metal effective to form at least two different gate dielectric regions along the
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of the nmetal containing gate dielectric overlying the
one of the gate region or the channel region is doped
weoizbis/ia2second netal different fromthe first perTals2005/019009
effective to format least $wo different gate
dielectric regions along thew dth characterized by
different materials effective to define the two
widthf ehraracteyizes by oliéerantonaisgiabnsestina e dfieotgjwo different

gg elcﬁglte ir?ci 988% nté Have difer8hheficiRetrid GdnetaritBek gaTﬁe other

annel region is provided over the
pdrte¢recotfrt|he gatqoaegloofoeém@ chrangl gy bhPrPYiIdsHo0Y e g“e gate

dPJI éfr%ﬁ ?\ é&‘i? dhanneb/draf Aehioh8 i8Mstol Y BRsKiRidtetheAchannel

ormng a gated device includes depositing a
réguosut gate dielectric material over a channel region

of a Ir? p%“rﬁgﬁta%%lﬂsw ﬂnteqhoé\ SOfHHThE Ve @@ device includes

rraterl ornmed over t first gate dielectri
dembsitirg am@tcgﬁ@cdle{&ctgét gatatial iqyen @ =i re\%ieaeglon of a

s%}c'rr ?85{11}1&8? %gtbgl@é? g\rﬁﬁncﬁ’ﬂ’@cfvet hstd hfatérigRpiseformed over the first

ate conprises opposing sid
ochde |dnehegtrm gmterlwi dtThet ﬁ@m@ygt\wegﬁte m@eflpfﬁ p@%@ effectlve

t?efgkr%% ?ﬁé flrSt g%@é r&?ﬂe%ﬁléynﬁfe‘?@d ‘ﬁ'h@r%étb comprises

t he te effective to recess t
dpprosinggatoewdeﬂemgra cgatetvedtrathefﬁbeﬁéeaﬂ | B firgingate dielectric

né?t%ﬁlaﬁl?s %q?%plgggy Qi fed ‘ﬁfotrr‘?rattlé‘%t' S SRR 6Rkhe gate effective to

ate dielectric material different
récess ttrme fir$tr sategeltaéeelﬁrel wetefia) ortles adllepst gapside dg under the

g(ﬂ?%] o L&) LRE fseoqgtﬁﬁﬁgl?‘e&g ea9§é§ona—h§a%e<‘<ﬂ€!écﬁ% ematerial

ctric mater erent dielectric
diffessrdntrokn tthanfitsiagatsf dﬂeigcmcr gmat@aqeé igi depesiteqd to within the

r'?%% 'b%lneaﬁh a‘i’e SYY S HRHAtd @Qélé’@ﬁld $al& oyl 198l a different

mat e annel regi on. n one i rrp enent at i on %\
dretatric conStaTt lnghan ghetaf dewifisst pAts diRiscHioMalPHg-aA Pair of

so%ééfo@&%%%g@ﬁé . %\HH@d :;Hroi‘l ngél‘eeth%e&é}fhélrregld?han neI

te region or channel regjon conpr i
wi dt Hin méurrsxlenps@ntatm oA roekio gf foERingha GHETfSYRe includes

F%@Bgds!ﬁ% Wpe raie‘%oﬁgﬁmgb JROLPR hatdTReKidH W“a' §hannel region.

|nga relectric material ove
ez gade pegtaroar sharne! iaioh HIMPHESS e et ha fgféttePOrt'O“ of the

\K/%lglh o&d{%h Pgttﬁ@ﬁgwngla %?9%% ofl MRe S@fHHEI PRGid P s Phasked while

?ate region or the chann fe{
dea@sohngsa fiestkaatendiolectieppatarial P ersa &6cangap@tion of the width

ng ﬁ‘] bélgf R 5fea|'e§*bf'lf@trﬁ@ chaRRRIt R)yibh! Sth&a@le@ond portion of

Fic rmt rial over t first portion of the
thiedw hitbfoftthe aneeobthe aetegawon &yitbA ANl regigis masked while

&%sq ngTQeséécgrﬂ %ﬂg é’ﬁﬁcgﬁ{ﬁeﬂéﬂﬁﬁéfélﬁ ffBFrEﬁhé' first gate

re characteri zed fferent dielectric canstant I}
d‘bdeajtlhematffrlalh@vqatk@ flrst portion of the width of the one of the gate
region or the channel region. The first and second gate dielectric materials
are characterized by different dielectric constants k. The other of the gate
region or the channel region is provided over the first and second gate
dielectric materials. A pair of source/drain regions is provided proximate the
channel region.

Other aspects and implementations are contemplated.
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region or the channel region is provided over the

first and second gate dielectric materials. A pair of
weawsgetxtnai n regions i s provided proxinate thecthameeb19009

region. O her aspects and i#plenentations are

cont enpl at ed. BRI EF DESCRI PTI ON OF THE DRAW NGS

Preferred enbodi nents of the invention are described
BRIEB\DEGGRIPTION QM THEDRAWINGS| | owi ng acconpanyi ng

gr AWEIGS o %boéwﬁe%t?oﬁhﬁ%v@mw hre REEHHRINIoW WRM réfbrefce to the

evi ce 1 nh accordance wth an aspect of the invention.
fcﬂlog:ngaqcsmadyla@deamma c sectional view of another

deV| CFgg' A 19%08fa Qﬁﬁné{‘ﬂlé Qe@f‘oﬁélﬁﬁ@@v of atditdyeRkk8iance with

rammat 1 ¢ sectional view of anot her
auieasmmctlaftaeoovdahee W|th an aspect of the invention.

Fi g. F4 I sya;di gg1 ECts'egﬂ@haV'ﬁ\é/mPfomané)ﬁm%r device in

deV|ce |n accordanc an aspect of the invention.
alacgrdameswathdaraglsamof &%mr@lﬁal view of a substrate

ILZg:FﬁQ n?, onrgc%ﬁégllg%ﬂgﬁer%%ﬁgpm t%e%\P é‘ﬁp&l%th%fr device in

is a view o
mbsdiamteawﬁhha@mreﬁpeat ohthw tesdiong subsequent to that

depi CI; d py;Fig. r??a%langmazlc' SeRtivhaW Plew s Félgmh@l’r] device in

subst'r' te fragne rocessi ng subsequent to
abejpirdd eck bzythFalg aspect Bf yﬂe ventignvi ew of the Fig. 7

substgat t fg r&eg refthim@tie" @@t?’éﬁé]gvl%W%?%‘eél]bsttpatbhﬁftagment in
Erg

deplct I's a diagranmatic
mecbssmalacvomlmmfe wnbtamassabtswfrmeemﬁ/ﬁa@ﬁ’ént in

Ergcqu’é e gcgp\;lg%n?e t]\ﬁf'e E% 5a§9€ atf fltébf%;léﬂtv%‘l“é Orocessing

i's'a View o strat agnment at
@h@e@uesﬂsitmgha;uﬁbswqt&;hbﬂ%gtﬁat dep| cted by Fig. 9 .

Fig. F11é 158 ¥ @’wmcoftt{ﬁ% E'thlggﬁé‘tk?ﬁer fi‘Fa%rﬁéﬁQ@Qné é\tocessmg

a processi ng su sequen epicted by Fig
dtilgpeqL2nit $0 dhali @@Wlatmhbh/d:lgeﬁtl onal view of anot her

SUbStIE tesfﬁagr@lggv IR fie OE?%.S 7 guﬁgﬁgféjafé‘g%éhi hta® processing

aspect Yof the i nvention. Is a view of the Fig.
dibsagjuent 40 ¢hat depisted &y FAgprocessi ng

Fig. 9 is a diagrammatic sectional view of another substrate fragment
in process in accordance with an aspect of the invention.

Fig. 10 is a view of the Fig. 9 substrate fragment at a processing
subsequent to that depicted by Fig. 9.

Fig. 11 is a view of the Fig. 10 substrate fragment at a processing
subsequent to that depicted by Fig. 10.

Fig. 12 is a diagrammatic sectional view of another substrate fragment
in process in accordance with an aspect of the invention.

Fig. 13 is a view of the Fig. 12 substrate fragment at a processing
subsequent to that depicted by Fig. 12.

Fig. 14 is a view of the Fig. 13 substrate fragment at a processing
subsequent to that depicted by Fig. 13.

Fig. 15 is a view of the Fig. 14 substrate fragment at a processing
subsequent to that depicted by Fig. 14.

Fig. 16 is a view of the Fig. 15 substrate fragment at a processing

subsequent to that depicted by Fig. 15.
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subsequent to that depicted by Fig. 12 . Fig. 14 is a

view of the Fig. 13 substrate fragnent at a processing
weubsageent to that depicted by Fig. 13 . Fig. PCB/US3008/019009

view of the Fig. 14 substraste fragnment at a processing

subsequent to that depicted by Fig. 14. Fig. 16 is a

view of the Fig. 15 substrate fragnent at a processin

subséagle‘nl is o dingtardeitictsertippatiview p5 anptger sybsigate ffagment
in p?&é&@@é&&ﬁ%b&%kh Yheydfict AR EGHvertsi r at e

n process 1 n accordance with an aspect of
t he |F|rg/erh8|lena wey. ofighe Fig. Vilemubstratr fraggnentyat a processing

Saéglgég%%@%f{h%g%ic}gg @I RiPCcepsi ng subsequent to that

19 is a view of the Fig
substrigt ¢9fisagneaw af tbep?lﬁce&lsﬁesga&éhﬁﬂéﬂ?ni é‘tt%é’trocess'”g

sggg'gghpﬁitt@’thqt Sp]réted':lb F,%q ghows a di agrammtic view

trat exenpl ary application of
the figsel $mwest aordlasuragnmatlsz vievs Bf oeRMAUiR)r diystrating an

SSUSH BRRiLAN R HERbE sy bhpaDt her boar d of the

ows a high | evel block
d| angag] o?1 ais e ebtqaknldjags,aﬂeﬁhﬁwém dPaffigannfeatures of the

nplL ar c nt invention. Fig. 23
Z\%bg Iéal 8‘15{?% F:ego qu K. gféareram of an exenpl ar
deV| d%gamolsdpm.g fohigh d@p@lcblqsiﬂ( ﬂIﬂQ"EfTbs%fn?” electronic system

| nvent i T I

e R e e T G |
deV| d'-egl Qﬁi I‘SthOMESt ed siyenéfiad | hloic |a@ram Wift an r @xeipelty device
e{]cg?%gé@g su s 1ib]sstf%eB é:steerg |ﬁ\?erl?t?drgg fornmed rel ative

or exanpl e bul k
nnnocrystalllne silicon. Alternate substrates are

gl égggg ﬁé§ER|#111‘!6NU<9# W%PgﬁﬂﬂﬁthWMEmses for

subsirates or othe
substAdheSerrmuﬂlmwﬂgﬁteéxﬁ@ﬂlﬁfée@rd?\élpet'é glicated generally in

rTC,i e : oﬁgu %%Pkgﬁb&ﬁgl;aqxfo o5 i 1§ fQGLERNEs Uelifg F6FiRd relative

rate" or "sem conductive
toub Htasat slibstsatdef 2néer exampith byﬂy maiteary stalling, silicon.  Alternate

w%%rf a't%gn%rggrqoﬁﬂ #]%t'e\lje RGN sdRfddndiuReor bé'lﬁbs?c%tes for

conducti ve terlals such as
e plen dierticoad walfosror-glgUieior apBhetrates rP"a@%*é?Polﬁ%trates and

WROR'E Sé)ﬂgtn%wygﬁ{cﬁbbaaévélﬂﬁéepn n the context of this document,

the term "semiconductor substrate" or "semiconductive substrate" is defined

to mean any construction comprising semiconductive material, including, but
not limited to, bulk semiconductive materials such as a semiconductive
wafer (either alone or in assemblies comprising other materials thereon),
and semiconductive material layers (either alone or in assemblies
comprising other materials). The term "substrate" refers to any supporting
structure, including, but not limited to, the semiconductive substrates
described above.

A pair of source/drain regions 14, 16 is formed within substrate 12,
and a channel region 18 is received therebetween. Source/drain regions 14,
16 comprise highest conductivity doped regions 20 and 22, respectively, and
lightly doped drain regions 24 and 26, respectively. Additional regions, for

example halo implant regions, could of course be utilized, as well as any
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and sem conductive material layers (either alone or in

assenblies conprising other materials). The term
wOzoisseaoe” refers to any supporting structur @CT/US2005/019009

including, but not limted 60, the sem conductive

substrates described above. A pair of source/drain

regions 14, 16 is fornmed within substrate 12, and
ofihah @l roedgiadm ragionsor eemPPEgNt HerenbmiaiRer existing or yet-to-be

d%@\éf&féodraFBrré&n%‘l% afd B @@Vpbf Sxam@Beshly, the source/drain
conductivity doped glons d 22, respectivel

reapnsi gHeht b@o,f,@lyl%ﬁtg nta é@q:lgﬁg on %182:601: materla)fs other than

c'b?n%iﬁ%ﬁ%f‘{teh%pe@dé:gﬁwIc%%@l'uch@gl PBSeri A0 b XHRES lhaé@mlconductor-
'ant regions, could of course be utilized,

oaslr@mwpnéay%réub@efﬁ@rlgam é@.csmnﬂseceﬁyéﬁ%%tswri“e?/ge?m regions,
e\f@et,ﬁl?érn%é SéHa‘?’&e‘Prre&ﬁJtn'st anbeoteyY oPrigdratidtis @xangké of course
d by way of example only, the source/drain regions

Qﬂnéﬁmplﬁéeﬂabrl cated to include or consist of materials

ot hergtan fARdustdoyigby ddmes $eMceaishikdd ve @@l@f p8l received

be forned in sem conductoron- insulator_ |ayers,

Pffabmi\%t@t edannelcingien sk bELYaLR S UBGRIUAHT a%w.nég%néfﬁ A gate
fctrAtL t39rlg%%eWWﬁﬁérrﬁ@&a@é‘%h@'ﬁ@eﬂ@@bn 18 and gate 28. In the

con urations are also of course contenpl ated. Gated

Ofapeqi’f@defrfré&ﬁ% amho@@wot,ca?a?. g8s i gawnzsasr RUNRERNG two

o%rn%'cWEemEtB}WQExéFé?B@naﬁl@ et wReMIHS ﬂﬂéﬂrﬁ@ésfés for layers 36

regi ons ) dielectric 30 i's recei ved

anet S8mede RQ0 eﬂrreqﬁ@rmﬁs 1D OB ARStiome ePaGiivele By way of
SERh SEE D N, T8 TSE SRR FRRErialFoe 3§nd§ct$\f@\/\@yéi5/reg|on 36 is

conprising two conductive material |ayers 36 and

c@r@mltlgegy daped modvsiycey apgyey} §xgg1pdﬁ5y gmtgrial ggds one that is
ﬁnﬂﬁ?e‘?n@o R %Hé’t@ﬂal rﬁpﬁﬁh' MRIgste BYo e d¥ten  silicide

exanpl e only, an’exenplary material for conductive

b%tyﬁrwte@N@rﬁWP?scor@%@t PBeFymisises BbIdRiingscangatgyvidth 35
Sebafde 'H?éﬁ]“r@%lo%g hg ome t@i@émbﬁarw opti@R&I and preferred

con uctivity than material 36, th tungsten or

man@gw@nsmmlbép@@pﬁ@ %taqq,\o?»dem beencieneg by anisotropic
egeﬂm %%%u@%ﬂ@%‘aﬂ@%ﬁ ﬁ@éezﬂv' digy Jmypeieedmpriioiy, preferred

rarn regions 14, 16 npl ary optional and
rpa@rreerlse@cluﬁgmlb@we@ﬁ'%mdlSlgﬁ%é&l‘éld@z and 34 have

been éQfMe@ét@@' 561 é&HFFISSECEt Ngadbawo idlemwmt! Eegilf)nsi élong
gate 28. e onl preferred materi

wmm@@eog.gateoﬁs di SRPdRTtEREN I FOGHR ATS ﬁh@éac'@étz@% By different
ﬂ?%r@ﬁgréﬁegﬁléqm’ﬂéﬁﬁé é\ﬁcﬂ Qﬁ/%t dﬁf@eﬂ&fﬁe@r&ﬂg tbephe8sdifferent

wi dt h ate 28. he di fferent %I ons
d:lhbﬁqiﬂ@&qnﬁéaﬁtg)}( diry the gﬁplcted exemplary and

gate dielectric 30 comprises at least three, and only three, different

eferredaembodlment

regions 42, 44 and 46. Further in one preferred embodiment, region 44
comprises a central region which is laterally centered along width 35 of
gate 28, with regions 42 and 46 comprising a pair of regions received
adjacent to and straddling central region 44. In one preferred embodiment,
central region 44 is of a different material than either of straddling
regions 42 and 46 effective to define central region 44 to have a different
dielectric constant k than that of either of straddling regions 42 and 46. In
one preferred embodiment, straddling regions 42 and 46 comprise from 10%
to 25% of width 35 of gate 28.
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materials effective to define such two different
regions to have different dielectric constants k . In

woOhersdem7at ed exenpl ary and preferred enbodi neRCT/USa106/019009

dielectric 30 conprises at feast three, and only
three, different regions 42, 44 and 46. Further in one
preferred enbodi ment, region 44 conprises a central
regi dn ahechreferredt emdladjmeaht gifiareat JiegianwItd?, 364 and 46 are
rggggcg@el Wilha g gi'zgﬁ g FHID AP 4 AP icSE Yk tanPRIthe facross in a
Tons fecel ve acent to and straddling central
dlE&thmm 4alongn veidgh p|3§f eafr egptentdfi neht , oBentP@MRlagy oﬁlternate
a fi tiepi r

Hohlng 415181 S, BLA Qe A0 B ol got dlectic i
ai'anacwlrlaeeigbymvatmahl@ tiglectc geatsdpehk aressctire ene region in a
oj%ﬂ:% o‘%nélé)%g}t]ﬂ%r\/v oqﬁtof%eﬁjaggerl ol eséi'(é‘ﬂ‘fgllérﬂ}geﬁlﬁ%ﬁﬁ‘ént each of

n one pr efer nment stra
S’f&l}lcﬁm@ regiand 48 adonPBiiseof hmherod@ieﬁtQS%QﬁstamghthSG that of

ntlgae}trggfél h%AqgﬁadPagéﬁ{eﬁS%rﬁﬂa&%é"fﬁmeacﬁ'cfffsQFe?JHImg regions 42

regl OI’]_S. C \ ar e resgectl vel characteri zed
dnd d6usidfdowedidétlectrid corstast &rthar thﬁépé&@ﬂtf@é regiog 44. In one

>%n‘~?|8|ta' er%'b%gn&"hf“ Etrﬁédﬁ gﬁ’égﬂo@ 4bn 894GX§P@|@FXhe same

f nat e one of t edlf erent
aaegp osisioof md‘terlghtamdjlctlehﬂtrl CC®@St@ﬁériact éqcpedingly by way of

V)%rrlgg% gnlgtlﬁls MinGt ét%}% (ﬁe%ccrtrc? 30t Qec%cfé?gié?ﬁby at least

I on ong of t ate. In one
tbxeendlifiene né mboidinseariong ewidkh 86 @ft%i@o% %‘gth%@FM@CA?ﬂzed by two

cﬁﬂg &8 d?‘elggtrm %gﬂg AHtehes rrlél‘é g?é‘@rﬁglg ha‘m@n uhikmotielectric

[$5 n an altern di nent, each of
csdrrs&ddl |kngweregcm8§ irp arstirendions abing ovidth B%I08cgatec28. In the

&e)ﬂéiﬁ%})rgfekgéwe%dlﬁ n‘feg%qlﬁhsr@ﬂ'ﬁa 48 arlenré’é@ved proximate

I ment, sStr reglions 42 and are
sxiurclae:lrsmegumsoéﬂt i Uh mm&qtaﬂehﬁnanﬁu alsecepi %hown preferably

gﬁ@ﬁ&a% Koultes @I m nrgslg\fo}?éfsgﬁy @, cagmmirel Y IhnoﬁHCBreferred

i'nStance, gQgate ectric is Characterized b
emasuumenteesuaﬂdbm@ntegleg$ ofid anadndbwatr mfsylf&re@ét gomposition

A8 d it {}{9 ggﬁ &H&?ﬁt Py two different dielectric
n

const a s preferably having uniform ‘
di el elot rare cnminraeud gmpiesimgdt.oed leasiy aneeefitbs diffprgnt gate

W r|§5 |09\§t 8s 28h }eﬂ:té Ee&ieB cted, pEsher GRfectric constant k
By

fegions 4 e recei ved proxi nate
tmmeaerio&lsaum ae@rmmmlomg ther exisklat Pl dng, gaird vahish spans at

%s?%@“}n P hEd &L Rfth yo@’fﬂgngatteo SFH”tFl@/ ﬁfu@'tr%té@gé%}ﬁplary Fig. 1

respectivel preferred enbodi nent
smbadithent qemramsgm ah¢opstitites dfutdira syeexemplary region.

conpogitiQuy mmkar iial 1ARd “@ekEFS NP ORIt alove, source/drain

reoxidation tends to thicken the gate dielectric by forming gate oxide regions
at the source/drain edges of the gate, leaving the central portion of the gate
dielectric over the channel region at the as-grown thickness. In the current
state of the art, an advantageous effect of such results in lowering the
electric field at the source/drain regions, thereby reducing hot carrier effects
and increasing device lifetimes. An alternative, or addition thereto, would be
to lower the dielectric constant of the gate dielectric at the source/drain
edges by varying gate dielectric composition to provide an effectively thicker
gate dielectric at the gate edges even though the physical thickness of the
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In one preferred enbodi ment, at |east one of the
different gate dielectric regions is characterized by

we s hzerm di el ectric constant k thereacross i RC&US2005/019009
direction along the width o$ the gate which spans at
| east 50% of the width of the gate. In the iIIustrated
exenplary Fig. 1 enbodi nent, central on

gatmstiéleatris may kmeairnemgesenp? el q%@qig?ﬁ %the same effect of

Io%éc‘r‘frq%?ﬁg échﬁrEefle@gﬁkgﬁcQ‘é%‘ﬁrcé/%?élnoéd QV%Iternately if desired,

rce/drain reoxidation tends to th the g
ditletteict coostantf oy nhﬁgerga;[t@oglxﬁqﬁlqrb@owg bcﬂ qtﬁged to raise the

d?‘qu§t?%/ 45 ﬁ'sp%rﬁdg?sth%f sBP?céJéFeﬁn L8a¥s NGt B iAreaklong some
portion o dielectric ovef the channel region
pattlctmefﬂsegatmmvldﬂn ckness. In the current state of the

art, e%ghr@%?%%?éaﬁbpe(ﬁg SEISUAB ddrthhBchR be accomplished

Iomerln ectric t he source/drain
bve;glommngtther@ffyreretdmfhngsﬁ'@m watelial regiers by, fprgexample only,

dgag”r g onngﬁg lgﬁs ldfftf‘\g %ﬁ%t dr%ne&wberh'é@éﬂléﬂe FoF example in one

| ower the dielectric
irepreshantation, tdqmsgzlaaretrmta befniug axidengatdivigfticapan be doped

V\Bﬁgﬁﬁgmen\fgléfél gllg%e el gﬁéf 'tﬁec%mé%‘fl'vb' @felkBtric constant is

e an vel y thi 1gate dielectric at the
rgdteecdges thadnoft pcc@mafnwnm»s eal AltRreadebs Hyoyvay of example

thegat eam Pg@i rdxﬁd% ecHﬂCEQnS fed SWAR eRIhENBRWfium for

ring t eCtI‘ICer|d at the
lﬁmrasefgdrtaeneﬁegese tlelestriat eppsiant desnm dhat ffepbppinugn oxide

q?(gﬁ]%éwh g/l T ext h e 5592 L4GRNaN Qmpﬁeg%élhdéld%ﬁﬁng ®antalum

rc constant at t e source/
smtroml@blse\/\ﬁherresaltdnga@oner%et pbk eyer Héatg%ft gure tantalum

AL, SRR A B gl o v v
bt fhfuen mide:oambgurpporummnwof rb@giuam@twﬂ%.tlt%ﬁﬁperesult in
Iﬁgllfe}elrk t%gpll tﬁ%t %@%lr %qe rb%quW%tﬁBfntlbh?tl%{eﬁed' of Gﬁbféec any dopant

I'n one inplementation, consid
mlgartt aehasrowamntoxa@mpgat &Rt QredONPE-tERe: t?é\dd&k%’&n\m% on the

cgesﬁlrg ?lmg‘éllﬁ AR sT4RE éf&ﬂé‘tlvﬁhﬁefécftﬁﬁtdo\ﬁ%tﬂhtd ectric

'S re uced from pure afmumomd
Al t erlnagetgrdapcaayithf oo dmnlementgtionn the GHREA og(?t@edlelectnc

fﬁﬁgeﬂaqgnfa'e ﬂ g?fffé(‘('e%l? ﬁlaglgﬁFF alediGh i BombPise oxides. In one

reasi ng t ective el ectric constant fron1that
iafplamemitation ottieddiftarent ox@eswegmerisexdfhOonrRere 2" is greater

ﬁgﬂ éér%nglndea@z%“& i %ﬁ%o‘#@@ &91t\ﬁﬂﬁ HtueweKbee of 't and "y"

obrumto res crease of over that of
ping gesataruulmaoxzeeo én|¢m@rﬁ>mipphagyo*rnmmﬂﬂ§ﬁﬁ'%% dae different

SR8 s NI e Dot de BTN dorc 9864 x and
raegd fromnO to 1 WIth at least one of "?(Q alnllljmyf"l égggtgereg?er than zero. In
one implementation, the different oxides comprise Hf,Si,0,, where "z" is
greater than zero, and "x" and "y" range from 0 to 1 with at least one of "x"
and "y" being greater than zero. In one implementation, the different oxides
comprise Ba,Sr,Ti;Os, where "x", "y" and "z" range from 0 to 1 with at least
one of "x", "y" and "z" being greater than zero. In one implementation, the
different oxides comprise ZrOy, where x ranges from 1 to 2.

Fig. 1 depicts an example wherein one different material region 44 is

centered laterally between a pair of different composition regions 42 and 46
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| oner k than that over pure bariumstrontiumtitanate.
O course, any dopant m ght be isoval ent,
wecorEpkze7et ype or donor-type, and dependi ng onPCHAIS2005/019009
desire and nodification of 2he effective dielectric
constant. In accordance with one inplenentation, the
different gate dielectric materials for the di fferent
retatieetal gateg28ns Byowsyi sk esrmpde only, i 2 provides an alternate
e%&?ggﬁ@éﬁ{%ntté}ﬁeg fid 18" &l ctoxd flee TPILiiee numerals from the

greater than zero, and "x"
firgt= dersmrg:@d‘ eorha@iment amet uwtilized a¢hareqappisPriate, %@1 d&fferences
t O, LA X
oD LR i Sy 10, MR adp o depited as no
bémg\lbgm_ereelheta{allz bqtye@neatp@flr pf—]gmg@@p 23 30d"48a.5 {4f course,
agcgrnét%nreag [&1% dre EBn@mﬂ)l%@é& ‘Pl%%lr&f difer@nd 'sizes and

an zero. nonelrrp errentatlon t he
oduehtaatrm fm(l thes depisted eradiaiss.y Gaclugig emose P§ fewer of the

reat
llajst?ﬁatg{:l tfleas{éiwrs a@lﬁ’rthér agaqzl Wagrﬁ%@g?&ﬁ)vﬁ%é 3 depicts
anealberniate cambodnmemem@ldl tield etfectdfdeyiereib oxiigegrumerals from

tI?r m%tsﬁggd?@ét%’z'egﬁ? emte ark utllzzeoﬁngbhe?e rg¥iBpriate, with

ast one o
dixééneg cgsea¢iag tritinatesr with ﬁ@r%lfflﬁplbén@%t\attho‘ﬁ'ffetrﬁ'ét numerals.

I-fleref eéaecgt d?@ﬁ%gﬁﬁ; CRIFPid S@or%ﬁﬁ)éfd V‘Q\Aﬁroenl% AN A e fdMrdgions 43

ct's an exa erein one different
amelt 47 mllaraeh@lraﬁdMy |d;ffeeenteméaem%iﬁe¢fé¢¢tyleoé? Wwedineatwo different

%@f s g[wagf faf f?é}ten?ggg%gtr% Udbrs ?Qﬁt%nﬁ 4¢ignd deplcts reglons 43

way of exa e only
amdowmbammldfeth@asemmuheabmgowmﬁlr@aﬂ@@nf$%|qu gate 28,

%@‘ﬁ dslgcr egqeéﬁg r%)lg dd(%f RUIRAbe JfroQﬂlaFé]ﬁ widths.

> ment are utilized where .
appr dive abeyewdapicttid eapEmtary peibegimAatc dtusiraipthe; FRepective

alffe di&iectics g‘gfr\eg omac{) a‘ﬁ'? tﬁ%ﬁné§s AFH & tecl wAthNet the respective

et g cent er atera tween a pair of regions 423
95’16846683/ GQray oafr @(anmlﬁepnat ea ehfRfarmegntRickpeSs range for gate

cﬁ%lrét ?nncpé gbgggggé'nrd%@% fid ?rro‘?ﬁ‘t205Aﬁ§§tré‘|'?1@ WB@Wr?&s'tRﬂﬁs Further

reglions, includihg nore or fewe
tyhwaiyl dlusxambérl onhy, &eigr dgilepists anr@llt@ma&wrﬁ?oq\sggﬁrafgated field

e%ﬁacggéeﬁug? @h%re% f‘r?epg%%é @@Ie@kﬁ@ﬁ@%f@aﬁfﬂlﬂ@mness along

ct devic ke nunerals fromthe
therwtdttie@fcthdagat@nbbktierréhmeaalé ﬁpm thedirghdeacribed ‘embodiment

P?Hﬁéﬁt\ﬁhe}% tJIopﬁr BF% ENGRG RekOQncRdi palRfl iMtfcBtddavith the

suf erent nuneral s. Here,
stfﬁk dctri deBobgate civlpeirsed0sf depicis ﬁ%erﬁnftfr@?gqﬁal regions 42c¢

Sh%% r@ﬂ) &bh %G@&%‘i ][ griZeduPde/didiherendxignatisn i léh that a

lve I ne t er ent regi ons havi n
@blfvfemtlenmal dhikeoedi oegngnsth@m@f kesulta gt tBedgpieceglges/sidewalls.

(5?% s ,Ab%ly one of the edges might be thickened or any different variable
thickness might be provided along the width of the gate for gate
dielectric 30c.

The above-described embodiments depict substantially planar or
horizontally-oriented gated field effect devices. Of course, vertical, annular,
or any other configuration is contemplated, whether existing or yet-to-be-

developed, with the above merely being exemplary preferred embodiments.
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and 47 as being of the sane width along wdth

di mensi on 35 off gate 28, although such regions could
wohomsanzse be of different wi dths. The above- deprasems/ 019009

exenpl ary enbodinents illusrate the respective gate

di el ectrics being of constant thickness along the

w dth of the respective gates. By way of exanpl e on

a prAfditioad| tasipeicte 9 tharigeenten g?&t"éefﬂpéﬂtécftalblr'&§t'§9 Various of
tr‘gu%tbﬁggddoe?é%plbe% %F]exa AP B, T4 §ibABESHEePRBds of forming

Ie only, Fig. 4 depicts an
gataobrarmneesnasdmmmﬂlyg@ﬂ@merd eingludingcingrpendentoof structural

ﬁhgk?ést 23 %ﬁ‘? ddéﬁ%\?&t Fi\ way, 6f eYﬁHp@@'&l* hj GKB?émbodlment

ate. Like nunmerals Tromth
nfelthsd -afefocmiitge c gatﬁ;;mdmyme ig degeribed aMithefeyence to Figs. 5-8.

gq[j ?prd,egqtloets V‘ét r%u%'sftlfa%enffﬁngﬁ{ n%o' ndb@atiathgV sBriibénductor

te dielectric depicts
nditéfier 821 ffmieleamlle ek mQHQGGS%Hnﬂéﬁi"Ml anorbgngoses of the

cggﬁbgﬁgsg cl%sgﬁo Cﬁgl/ﬂ% Ahid 69" 95@3)‘?‘&%@”0%‘0& thakte region or a

ene region t results at the
cgahaeledwshswdﬂwal teaniel tegipse54 dieing cirpisted: h@l@d@@%glon 54

ht be th| Ief £ r t
mot and <\ 8@&%9@9 \{aﬁl %%%fhg) chghﬁﬂé e‘ff‘ di@m'kaf‘de c}i]"or%bﬂg?%s at all
déflebdclblyl EYC deea@tt\/dommrﬁﬁeoﬁteﬁ’ﬁ@dlﬁﬁém sinddpecprocess.

lﬂ?quS e‘%}s:‘ gli Xlat%g{bal}.hg@glofé@ﬁgﬁ%ﬁl ¢4n B &t Gde Rt 8¢ comprlsmg

evi ces se, vertical, annul ar,
aamdtbtﬂﬁewhuﬂm?vulguﬂat\atﬂhy e @Qfméédrfﬁra‘th@dgat\ﬁﬁe‘#%‘éPe ‘A f'rSt metal

CBQ#%tB{ ng y8 e'lé&rlftle%%v(;ﬂ Ocﬁ%c?d@cf hbvhecrbone megRiny 54. An

ary preterre nment s. Addi ti onal
eaepqﬂaal cbtﬁlckhess feerayen Sfoit drana2@ Argyirems gy 80 Angstroms.

Va“ as n&é? gg%@?ggsﬁ{étgﬁdaﬁwgr deRESH edxidYi @es. exemplary

orm ng gated devices as
plreteeread imatetialsaed i ncl udi ng i ndependent of structural

at”'% ?ﬁn@ﬁodﬁﬁfr ?ﬁm%b BYrieyy 5% ofXAERII cdtbihing gate

a first ormng a gated device is
dielectiib & wivehlyiref ehanoe! tréqurg§4 938 b?—'ﬁ?@ deperpyith & second

rpr%\‘[saibcfl Fz?%‘% Fr?ﬂ'grt'ﬁ@tﬂé@ rﬁ%f%?réﬁé&g/es%nfﬁ%dﬂﬁtlé’ést two different

or exa nonocrystalline silic
date qhetqsmsesre@ﬁomswéac@mdu AR 6§ eland, et 55sub%lquht9é Neast two

cﬁﬁ?hen esdl?neectr% Pe%%ﬁ%eé@'%{érgétealz%laa'?ﬂe'dlﬁ‘@r@n@nmaterlals

anne Icted. Such region
edte ativg trmodefnw@tﬂq@qs’rctwq yhfﬁﬁnemt @(ﬁtgatg@l@@ﬁﬁ]wetr%glyns 58 and 59,

oLt:gg d.Qr dﬁ’f% zi’i‘i’s’dF’etleé‘t]r#c Q:eo smsb)( | apgam, Qh?ﬂ engte above

i es at pornt in process. Regardl ess
é)&mnpjllaty rtmse;rnblednmalterﬂelgl are Mef,edfﬁ%e %n§¥ﬁ%‘rpé%i apd by way of

'H’?plles'oﬂﬂ/, a single metal oxide might initially be deposited, such as
hafnium oxide. Any one or more of the depicted width portions 59, 58
and 60 could thereafter be doped with another metal, for example aluminum,
such that at least two gate dielectric regions characterized as described are
formed. Alternately by way of example only, layer 56 might be deposited to
comprise multiple metals beyond a first metal, with some width portion of the
metal containing gate dielectric 56 overlying channel region 54 being doped
with one of the existing or additional metals of a multiple metal containing
dielectric layer. Accordingly, the "second" metal might also be incorporated

in the gate dielectric as initially deposited. Further of course, more than two
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a width 55 which will ultimately be defined for the
gated device. A first nmetal containing gate dielectric
w6 @oissi2zbeposi ted over channel region 54. An exeapiuaegs/019009
t hi ckness for layer 56 is fimom 20 Angstronms to 80
Angstroms. Any of the above-described nmetal and/or
silicon oxides are exenplary preferred materials
mideler migig heoufiliged 6 Predeived wiaping ﬁ@mrngngh%fde,ﬁQ('QFd at least
cont |n|n t C
twig, differep %b%(lagé%o?% M&tﬁ%ngy%ytygbf"ig)ln llﬂgér"lgﬁtat][fglg@% phase
dtfflfSlcb'm rptasmaa auhasef diffiisien o5 an ether maghedy whether existing or

yﬁj—gc{- 5@5 %%@%dataﬂoe%ttﬁlkﬁw\%%gﬂpwﬁngt% Auki@Rg &0 daeendg of the

at east t erent gate d| el ectric
dopgigometalrer miedalact er i zed by different materials

ef f e%‘ilt \rllen&é :i)egﬁtf ‘nngggﬁ g‘?%goa\’@f Arhfisg ehhafdd d@lRe, the other

di el i ons to have different
oflitied @@t iregioonst He shhnnﬁbmmonaﬁwr@f/'qeﬁ’eoﬁ%rov@ gate dielectric,

agggﬂn.%ailr §F}&%§%é/g?§% n[%é:ﬁf)hé"‘la?’eaél? Rfr%(/ﬁferoeﬁrofﬁ’fate the channel

, a single netal
régione rrF@ht7|deplcmlgormlﬂwﬁoglaﬁ%dlaygtﬁ:rﬁ SAMhIHF d?ﬁvmg been

xi d An n f £t C t n
3545502 <8050, P62, 50 oMot hiiigieins o
d%tﬂbedfwommrﬂomnalctmnnwnh @@cﬁrsth@@scatbercbmbqwent havmg

at e |
908588 U S B0l SPSL g et pRseg ek dotine
tmgiﬁplaeddg@tmsou&met bawogpw@wa’MWa%ré ARy b'é;t'aﬁdexamp'e

t {
rigivéin ' Siomblard g, dgRBrhesy %d‘)ﬁeg’ﬂﬁﬁg&ﬁ@?'? 10 of
dodirbej tige csedibsidt meihedocowudeb@xug%/zeﬁg tgr fogabiaYoRhI the other
Fn’%/a%s of %}hgfhéﬁpéoe FiTRd Asre?ry (f%llé%@g @ﬂh%'repﬁrbfér‘?ed attrlbutes in

the ""secon al so
thecmeﬂmdatoédfabm:dahmggﬁtaa dgivitee @sr jq,stacgesc.ﬁi%ﬁdamc}}ude any of the

OSI ted., Fur e
SBRAER BBp R A 30 ey Fio. 1
edﬁbcdnnhmusat | east two different material regions

m ght_be @/Sagg%;;ﬁp rggaiégﬁ‘)%% al lBBdirdest Fmﬂa?%ln the first metal

di ff Ud88n, 78I 48 uSi on or any ot her netho
dmﬁhmemg eatstdialpodric yetdqppsbt@ddgv,@q threghaana! tegicnzi %@{ way of
%F “cgr%lye/, ?é' ng_pf géFﬁ:"ft 'a'?lg é%ferﬁﬁl%r?oﬂ'lta%é@t admbodiment
aI At pol nt I n such hod of faormn
gﬂds&datde‘vagpraent ﬁédot hige mmtamisdmré tlhégf"@ﬁ'%ﬁcf'ﬁéd "émbodiment

SRangs ES?e‘%fgp | Sp oY dlaqu\/\mﬁerdlff&eer%tseb@hﬁj 8hbiidaged with the

rai’n regions are al so provided
ufeixi“aiit or with diffenelt nusge@hs. @@ostwt@eﬁaeﬁsent 50d is comprised

§P% l'la%telsueoﬁfr’gts éﬁyﬁ{a%esgp%?%r%sopﬁ%’drg%mtlve semiconductive

and/or insulating materials. An insulating layer 61 has been formed
thereover. An opening or trough 62 has been provided therein and filled with
some suitable conductive gate material 64. In this exemplary embodiment,
conductive gate material 64 defines or comprises a suitable gate region
having an exemplary width 55. A first metal containing gate dielectric 56d is
deposited over gate region 64.

Referring to Fig. 10, at least one of width portions 59d, 58d and 60d
of metal containing gate dielectric 56d overlying gate region 64 has been
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deposited over gate dielectric 56, with preferred
attributes being as described above in connection wth
woheosfizzso described enbodi ment having | ayers B6TAIS2005/019009
38. Fig. 8 depicts subsequemt processing thereof to
define the depicted gate outline having sidewal
spacers, thereby, in this exanple, producing the
deredphith ya seepnd matbbdiffasant faredhe |f'é15‘dm@lt?'e%ftfe%té‘(ﬁ f form the

llfu%tratg] aqqgémcgwaﬁfé}%ﬁ‘?bb&eglsﬂgéﬁ%dré‘g‘?&ﬁg 588 afid beaeGOd

-4, or other
fiel dzeéerrmg tevige €., ﬁseémlcgnéﬂ@we@yafﬁﬁ tsh?tsgee?ﬂ deposited.

<28 tstheRf F(ﬁ'%r dsk tu;ﬁdérh%ddgﬁﬂcﬁtfﬁe?vdlér@tfb@lﬁ%@lr kdesbmprise

i'ncl u e any escribed attributes in the
sbame/deannangmna 6é aébde%,l ang arghannel regimhByitherpiketween.

F' gs Fu?t %r @ine%ﬁg%lt ﬁ% %%%r‘@%m\ﬁ’ﬁﬁ?%étﬂdﬂeof forming

I rst con al ni ng electric is osit
aogmredt devncbaarc@sqn@@ldowlthByef@wcefme&@ﬁpl é- 684 flgp.1§sdeplcts a

38%@ tgeﬁb Fneém 9;6‘3%?%#& gt eirorr‘ateﬁaﬁ{ﬂ?é’d'émﬁ&lk semiconductor

rate nuneral s from t he
sﬁbsmatejé@cr Bbl@@tr@rh@&ﬂ aemprisges atahanped rapiened4, for example as

RRRL8RE! fidve |  EBn S A GIEPSLBRIAR fragingAt 86 PG 5. Wfirst gate

erent nunerals. Substr
dielagtrint ma@erials 7(140rip€l8 skeenf dapegited saweh rcd"taé‘r@idr?ﬁié?@ 54 of

sléﬁy()f ?Gc?to?r @%&t%%xﬂ@dn\/ﬁl t%%%%‘féhﬂﬁ?gmﬂsobeen formed

|ns atihg | ayer 1 has _bee
dvalrnfmstttg*edee@lemctrlp‘nm@p@rmaln@owwth @x@m@grmé@yg@e% and 38 as

||b% ?é{ﬁﬁg%\‘f'o\&h ltb%?l]c\@n%‘a%og@n@&’éﬂ\%bbﬁte material 75.

|ve IS exerrp ar
enbod?ﬂfemltmg don"dmﬂuavecoguwtmt@aﬁeam%aﬂ%ile?ﬁrh:?ss geen patterned

E&fedm{?hl S’tE)S’fo %’l?% g?éreﬂrrs??a‘?@ Aechic AhtE€X8MPLarFate 76 can

t net containing gate dielectric 56d
Hes o@apumreddaevemmgansmg esg:ipm'm suﬂz@ss ef ¢ i and &P pgjining a gate

wr@tth ?‘5 edebefiiCel W &ﬂe@néxél%%’lar@%reﬁ@ﬁe@@wﬂfcdlment

alnln gate r|c 56d overlying gat
fireyi gat664dlba@ctbeermi@1pé@|vm7t4h iy §é‘é*@ﬁ'@|e¢ref38m"6|?'?$‘ér@é‘ﬁt with the -

r C I
ST LISl ke et 91 relnd LSl st ot
rbathrie Gt tRefcemprm; tQPHRISiNg 13ides §gma@(9|ngiﬂct\%lplcpa@é? laterally

coq F%@n? ggﬂ%)%'l&@éj 785%'%‘ dbasrel?,%%etﬁél?ceﬂ§%ver the invention

er ne herw se formed to conpr
adeurcmﬁelrrmlmterse@awsg &Pmen@r 68l oA MR IETiah i Ve &y gpurce/drain

r%% él{;%era?l?ﬁ \é\gﬁi‘?\t |ﬁ%%hﬁlf§>ck%¥swab’n ghee¥@BHedo8hbodiment, Fig. 13

I exe nmet ho formng a gated devi ce IS
ales craficts th/etfhrmetneneﬁd@mky fpRed d:[@mlre@wn#é and

depi Cl&éfeef‘rmg to Fig. 14, the first gate dielectric material has been
isotropically etched from at least one side of the gate effective to recess the
gate dielectric material on the at least one side to under the gate. In the
depicted preferred embodiment, isotropic etching of first gate dielectric
material 74 has been conducted from both sides 78 and 80 of gate 76
effective to recess first gate dielectric material 74 on both such sides to be
received beneath gate 76 within the lateral confines of gate sides 78 and 80.
Exemplary preferred isotropic etching includes wet etching. For example,
and by way of example only, where gate dielectric material 74 comprises

hafnium oxide, layer 38 comprises tungsten or tungsten silicide, and
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substrate fragnent 70 conprising, for exanple, a bulk

sem conduct or substrate 72. Substrate 72 conprises a
woheosne27negi on 54, for exanple as described abovaS2005/019009

connection with substrate fidagnent in Fig. 5. A first

gate dielectric material 74 has been deposited over

channel region 54 of sem conductor substrate 72.

lagend@ct compgaee wepedi Aolysiliaas, bakn SXEMRIANLVIEPTOPIG etching
ng;n?%,tgj 2 ERk {Hlﬁmn%ﬁé'ta\})rgﬂucé\"tﬁg SERTMA A }éohéﬁfﬁéﬁoﬁ@f Fig. 14

scrlbe abo bei ng shown to ‘encomp
wmbud:le&tv\raleetghtr@ withelHFapr paosm@g Acity odpy gtcw'th Cl, based

cﬁ?ﬁﬁ&?te' Vat &@%Sté@!&ﬁb@#at@%g‘@ﬁ thegopat t er ned

orma gate over first gate dielectric
mat eRedérring @atl"eg7615car$f®é HimsisQEoRic a3tchbipr iBsisRyond gate

eﬁggtﬂgz &a%lqgis?g%tﬁé‘I%ﬁQréjrﬁf {ﬁgté‘d%ﬂbetﬁ/& FHaheﬁ5I 74 has been

ween e deplcte exenpl ary preferred
depbstedeto, wntrmrstth@atrecasew:pfavaomwe?{w@ne%bﬁgeath gate 76.

&gﬁh Lpgge Caqgfé%ﬂ‘?é”rﬁgfer %6 Peclﬁ’é’rtatc?érnié@ & having a different

rve gate rraterla fective to form first
dwlbetrrmtemsialntMthta@ etefifiset apiodigigcsicdaatenalaft gpain, and

bgo §pecta%\fﬁ%a$m&bcaw \NGE Qﬁﬁta%\;é‘ d@@&ﬁbéﬁ degert BlatPdoreferred

e I nvention al so
nwhehaﬂmband:ze Lthzedhg ES@maplery arefegredrtachnigyes forglher deposition

ln ugﬁg%égag&a' '6?989 sﬂ%nt tha Q%rﬂtc 18y NP IXGESS - towards

erre al so” depicts the
afomermngchhe@fenlcntgldtﬂejbede;félmgjpéﬂgrb’igl ons 24 and 26.

Ref erliéat?grlﬁ E ig. Sdté@@sédﬂeﬁt ;gﬁfc%sglrﬁr@é:tdre'p‘?cted whereby, in

mat er i ropic et ched om at | east
coree pséfiared embogmn@ﬂef$mﬁd/@9tt© disteaisict matgHpk 86 has been

E{jr]lécl)tggélcaﬁy é@l tONb e Msigavd @l’é‘f‘dsbﬁ%ci OJHPRRS sidewall

e depicted preferred enbodi nent,
specers pBcamrd &ﬁ)l ng'umheflaﬂﬁ uljimately seTqWR. AERAF PASOwAce/drain

r7g§or$sf 82 &l‘?@qﬁlchggef | A gﬁ’@%n@tea@ﬁiaﬁ%lofeﬁéiﬁ &4. In the

ective to rece e dielectric materi al
%mmabpttlesmw seuﬁmwmebé rsét,céll VP asepRes hlightiy ¢gped drain

Ll blhe dat vl coudaRRIet gol erfias Whoud Boncentration

ry preterréed otropic etching includes we
regodmng6 duod Q@Xanppectl‘aepm bip ks d@fpl@tﬁgn%p@ qﬁﬁcylbed exemplary

e"}ﬂséﬁ ng%t FH ?ﬁn%‘tnﬁn”@ﬁ‘eﬁlgﬂles?‘ld&%ﬂ%r icofechgtbfioHMregions 96

conprlses t dngsten or tungsten
au eBdef, sanobezig!am I 96w P25 88d e (R SRAHYEIY: d§ncongi cted after

e&}gn'gl! h¥ Hégéﬁl@@é ClsSerEk”%t&lhﬁﬂ" 8t IdMeletri®ahBtdtBl 74 and the

de to produce ry construction of Fig. 14
demxdsities o/ﬂesemmmge \A‘thlﬁC’HFC matgﬁgglgﬁor PEoeRsiNg de: of course,

chryceﬁ'lt G t\theZ tngoggo\ﬁaﬁ'@ B itRe AlgHIstvabgant concentration

ures up
regions of the source/draln regions is provided before one or both of the

isotropic etching and depositing of the second gate dielectric material. By
way of example only, other attributes are preferably as described above in
conjunction with the Figs. 1-4 embodiments.

Yet another exemplary preferred method of forming a gated device in
accordance with aspects of the invention is described with reference to
Figs. 17-19 in conjunction with a semiconductor substrate fragment 100. By
way of example only, such comprises a bulk semiconductor substrate, for

example monocrystalline silicon. Such comprises one of a gate region or a



10

15

20

25

30

35

Referring to Fig. 15 , after the isotropic etching, a
second gate dielectric naterial 86 different from
woiomsti2gproe dielectric material 74 has been depOsiusems/019009
to wthin the recesses preuvidously forned beneath gate
76. Second gate dielectric material 86 is
characterized as having a different dielectric
crmmal aegidn, tWidh arhaxeoiplaiyr shanpRidegien &é bewashaynfaving a
h £934). e?%ﬁtgpé/ a‘@a}fl Q&rn@é@rﬂﬂcﬁ/eom YoondR¥tieh WA Fig. 5. For

ove- ’descrl exenp preferred rraterl al s can %%
puxmolseswf meerqﬂramlrpﬂ e‘#'éfi\d%‘ﬂof‘ecwﬁﬂﬂ%t@ faarpgpt 100 can be

codrfﬁgé}etq %geécﬂﬁéggggtcQefms??orﬁ@ﬁo’fozﬂ%ﬁ%@sétééUbn@nﬁortlon 105. In

oni c ron towards achi eving the depicted
theedesﬁctédlﬂ:lung17ofenp:b@dmn_sswt fiek eOFiioRy 104 EPEPriggs a portion of

Wfocﬁef X ?gghaﬁhggﬁeﬁgbﬂ%zi SS@%@ ;%r%@nV\ﬂP\%rr@@b’haé be@Memasked while

second gate dielectric nmateri.al
déﬁoshaegbeehrsarga;t@t dispectaicl adetinbd 10007 8F FECASMl RefHAR 105 of

ci%r?n{l effeé%%t #j vi CE(é?hS%\W' | 6%@% SmizgBeddd Hte any of those

| mat as"s pai r of
descriloed dbaive megommmcggnandh dhehiige hegtbqdimesg An exemplary

b %_F%)é%%attg?ﬁﬂﬁu eliof EaQRimef aﬁ(ﬂt HQSO?&ﬁgmn@éﬁér@pﬂ ¢dethcludes

ich enconpass ed drain regions
déﬁoanmng(ma’teasaiedﬂDveﬂMen apﬁjtqmmswltg Mmtoresnst followed by

g‘%ﬁcentratl on regions 96 and 98, respectivel y I n the
€ted and descri bed exenpl ary enbodi nent,

f or mReifering thi Fiest! 8doprannd ciEADr 4PPoRT r‘@é@”&n§598f channel
r?%lng% oo OHLER! magggdrg\gﬂ%nsde%%s@ﬂqg 94. second gate dielectric

ively, Ts conduct after both of the described
matetinbpl i, etiffienegt ofroni direttgate waelectris matery 18, “Which is

deegxé tév‘leq f?fstspecfr%ﬂ Q@A%f%ﬂtﬁféé o chPatrﬁfe'l abgffh 54. The first

course, conte at ed ere the
aprovEdong oétd IlectieSTatiRIAI "Ronceht 15t |9 fograsierized by

dofietrﬁngfosig [$8E U HAhRIKONR r%;1'31‘1‘% pé%h\%@éirybﬁfé’l’fe?réw%élérlals are

€ i Sotropic etchi er03|t|n of the
tisesoddsgabed dibeivednréannestion; \@ilth tB? way 1 (ﬁmgﬁ%'ﬁ‘?ﬁrg

onl y’UIHFn'&%I at ol %ll‘itngrs oqrﬁweorg%ftsr%’é%na%r dﬂ?‘r%crclhbﬁﬂel region is

above nco j unct i with 't -4 enbodi nent
pYevldadooherr tteexefrrpt arnyl pe@cml rg@der@?lﬁfdﬂefmﬁl%ﬁffﬁ'ﬁg aé‘d a pair of |

s%atrc?ed g’Y\' qugcpg"bg %)Elh‘lé’iéplﬁ%t gh&hnéih&gion. By way of

ven I on I escr reference to Fi

exmmmm amyt Fig Wtdepactéf)e’fthﬁcfﬁbdlﬁ?@ﬁ'@ln atigatachligid ﬁgrgﬁéﬁl@v'ce 10
i’ fgll o %P‘P@Y I&f aa‘gg@” &#yemEHSfr‘nér‘i’t”prd)ﬁw%’i’ é‘xémralgry preferred
on to

st rate, for exanple rmnocryst al ne
adtribuwtes arsL&Shdesxm!ﬁ¢C§5@§0@ﬁ@VIHf r%tspj.ﬁ:(téortg@I Fjgsof -4 embodiments.

ﬁgrﬁ;mg}% gl't?)aeﬁ}’t‘ftttﬁaﬁfhee?ﬂég&ll@éd’ ntaRIRgS of e8é ansbénd second

portions occur over the channel region. Of course, this aspect of the
invention also contemplates maskings of the first and second portions
occurring over a gate region, for example analogous processing to that
depicted and described in conjunction with Figs. 9-11.

Fig. 20 illustrates generally, by way of example but not by way of
limitation, an embodiment of a computer system 400 according to an aspect
of the present invention. Computer system 400 includes a monitor 401 or
other communication output device, a keyboard 402 or other communication

input device, and a motherboard 404. Motherboard 404 can carry a
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width 55, for exanple as described above in connection
with Fig. 5. For purposes of the continuing
wdizemsugza7on, substrate fragment 100 can be congCuaSems/019009
as conprising a first portiisn 104 and a second portion
105. In the depicted Fig. 17 enbodi nent, first porti on
104 conprises a portion of width 55 of ch nel
mieropBucesgesr4 G or tdibe e dRte RE RSN Al AR AT éeaﬁ brie' memory
§9|B8S bsng I@lean td@?tcpe Giogl e 'c%n‘mﬂéeflxiﬁnolibo aypects of the
econ porti 1 channel region 54.
inveetionr @elschQad iabloyear MeRgbHeviss §08eSaP | %ﬁgp%\ﬁ%\?@ array of

me@@@”h&ﬁ&téﬁ é’Mthhat e? Eh9-bel cBUBRA WEIM adAﬂessmg circuitry for

| ary '‘preferred hni que for maskin
adepesing i ingividual meamano ceie| indte déffsi thLHg"“?fattE?l qemery cell

a&raa(hcenerpeRQ%tu (Fe@'tegav\‘etala Eh@&i@r@$'r%tadlﬁg3|déiweﬁobnythe memory

rlng , sSecon orti
cellslt hT?sﬁe addcassing| aﬂégr%ﬁ\‘\d S‘ZIrMHYbE%ﬂpH%skﬁﬁz%g fPé conveying

rﬂegrﬁék ent RNég opd eg@h%@%ds Cadt Bidceksdd 406. Such is

rom irst te dielectric nmateri al
|sttdtedsnr@d3éoviedilwam fafrtee potheBRaIBLUF aRi %]hq?"’%éh Fig. 21.

g t
e N S A K e R
relad fcmcertty b1 Ebllued:nartfﬁfé agohd.ants k . Again, exenpl ary

pr ef e kh ed [
or el S5, BARAEIRE! dhgecte o OGP ASBRTORSCBbeUg qevice 408 car
oohfesvpooﬁ weagateenme/gurnwwe th'eo’bh%??ﬁf@Pereﬁ'”QjF ﬁ ine “memory

RESNiE Z(%lﬁl\(/?{?dé#& ol $- lﬁ@%éﬁl‘b?&‘%&@@lésctlmmﬁé)f indy be used in

air o source/drai n regi ons
ll}mpdlemdathtmxrtmm gtltln@ m@amhlnggl%fnthgwrﬁgenbfmventlon The

éf/ ﬁv?’ge X @qggfe&b& k& érﬁbrdfCaﬁtva}retsafofgatee@ns that

the exenplary first
pdesrdre @néf@renbmthem of cendindefteRpRRA YW iiiag & ragmory cells of the

trl b a
B B e o e P B P et the e
aimenobednnaikﬁing& 268 defindd bt ten@BEBRS BEFTITRG 2 oW Of 3

&%%ocve“?lr aFH&?OﬂMQSHdEﬁW %@ceglngoél‘ll‘f@?ent bbﬁm@ﬁ:@@(ﬁtthe array.

nvent SO0 cont'enp | at es naskln s of
Da’fassstoaemi as dbenawpand |cehanedetnfﬁ¢nfg°'b\9éf‘ s §Re 4 output while

88 -Bllum® 6,388, 207 2 %0on) bnct ton Wit Fi do.
1. Fign af@ridteutyreaticdejends al’n%‘it%i’p”w!“ g&? g'g&y,{-d%g]o) memory
t?g&ﬁqghsbgawgto?égldtrg hrh R afRy eé'ﬂtﬂ@'sﬁetatb@favallable as output

stem 400 accordi n to an aspec
after the addressed column has been closed. ThIS memory can increase

some communication speeds by allowing shorter access signals without
reducing the time in which memory output data is available on a memory
bus. Other alternative types pf devices include SDRAM, DDR SDRAM,
SLDRAM, VRAM and Direct RDRAM, as well as others such as SRAM or
Flash memories.

Fig. 22 illustrates a simplified block diagram of a high-level
organization of various embodiments of an exemplary electronic system 700
which, by way of example only, can be incorporated with aspects of the
present invention. System 700 can correspond to, for example, a computer

system, a process control system, or any other system that employs a
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of the present invention. Conputer system 400 includes

a nonitor 401 or other conmmunication output device, a
weeydsnarxio 402 or ot her conmuni cation i nput devPCE&US2006/019009

a not her board 404. Mt herbdard 404 can carry

am croprocessor 406 or other data processing unit, and

at | east one nenory device 408. Menory devi ce 408

prmEssDE @ndrissasiakep e Y- t FeeGtriAt FYTe B dO0 Bag functional
eﬁg}%ﬁs M%ﬂ?cﬁl\‘]g rSEeﬁQ S@erﬂ'ﬁﬂgﬁbﬁ@g@%rﬂf r()ﬁillu‘?f702 a control

SUC array can be cou
umﬂdmssa Wgemorrmnle\rlyefmlt 5@@e§§ﬁn@n nﬁapspamt H%P?V'Ce 708.

G%@lelr%ljprelggﬁoﬂrcr @gstg'?ﬁ”ﬁd@)e(mﬂ tl’\'%@/engnr%t}’v&%blt Aliha¥uedbns that

circuit for reading data fraomthe
specity ppeaitions ThbeapeifesnedPmAats Sadhe PEASSSPT &? gad other

mﬁ%{ﬂlc'(t’lz%%oég{wé: YRy ngac'egﬁglc 'W)t eDRINGSH URIRIY unit 706 and

processor is illustrated in
tH:d U(‘J(delvmglsa'n@&f Thee cnotnwémda?%mramaé%ml Pﬁetatg?ns of the

p[%ceﬁsl us?HEh & Oghﬁmfgggggblc%h%@déﬁsﬂf& I2O" Gléhvidas 708 by

P4t ed a the read circuitry is
cohhmsebwsiy euycasgéttllmughwa@ttquqatlgggéa@gcwsq ipstructions to be

ﬁg{}t'fﬁ%rgu FX,re‘#r?(y ﬁié\gge ﬁf‘?@oréh%Spé’f@cJt@da In various

exd e In-1ine menor
erm:(hdlmentﬁ tlwsmemHTydiﬁﬂlcqa 706 mglq@m,@ptﬁgmtégm ed to, random

%H%S? ea;' st?%ﬁ@d delidd®) Fé‘g‘acpt)ﬂry qnémb_?_ﬁt (F’%’@M)' %I%wces and

he "preseént 1 nvention
péapheealmlbes isnicOr g eall @rbY disk dﬂye@nobammew 6¥Sk CD-ROM

dglleSI g ”})":}t R{Ilqgltﬁgkm Er{ &hE rt“ﬁfllhgq%epgtaﬁﬁa@d% fé&hg and

evi ce h
cbmmedendlrtgﬂeﬂmgeilsmgeur@pe;th@i oany p@@ethgdéllustrated electrical

°8B'b°r°3{e,é g ald] &Ap ﬁ%e%'ﬁ%‘#lcgl/ed he wainad BRAM or other

a row of a nenory arrays and randoniy
NAEI0 055 ca@s i faf:ecsiﬁnQeoWlIhn@rtﬁfUSt apeqts £f thegrgsepbirygntion.

at 't \fy %n?hgﬂl d Bl arddram ‘6"1‘“&1 bggh8&fe@beyanization of

out put |Ie rm IS accessed. An alternate
vhylmsoferdlevdmeemts tdfe aeyt@m@alam £Ioeronic (stym 800.  The

sgag%)rg%&dqﬁgghgg‘ggll‘g%ﬁ?o zt QL Edeabo MRTEYs & 3fray of memory

Sssto s output after the addressed
cetls LB0#, hadd tesend e toderd 80BhireWrBRee§S clrFuitiy r&d@eColyin access

Cércwlé:l%“ % f\zpﬁfedﬁom?oﬁl Lremtﬂg 83§°1rotretforﬁﬁc9ﬁ§§ operatlons and

reduci ng t ti'me 1 n which
m)plmrbomtpdlzhtcarqmtrm\&aﬂ ablhke meraomemvg,ceb@@2 fyrm}qr mcludes power

CH%MA‘%%ﬁ[‘u)ﬁpgéb&gresg%ﬁRD%hn%Eug§rr§ng§\goqsr?§S§Wrmlnlng
valsetBBRAM oremory cell is in a low-threshold conducting state or in a high-
threshold non-conducting state. The illustrated power circuitry 816 includes
power supply circuitry 880, circuitry 882 for providing a reference voltage,
circuitry 884 for providing a first wordline with puises, circuitry 886 for
providing a second wordline with pulses, and circuitry 888 for providing a
bitline with pulses. The system 800 also includes a processor 822, or
memory controller for memory accessing.

The memory device 802 receives control signals from the
processo'r 822 over wiring or metallization lines. The memory device 802 is
used to store data that is accessed via I/O lines. It will be appreciated by

those skilled in the art that additional circuitry and control signals can be
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Fl ash menories. Fig. 22 illustrates a sinplified block
di agram of a high-1evel organization of various
wentzdizent s of an exenpl ary el ectroni c syst enPZ0M@S2005/019009
whi ch, by way of exanple onlly, can be incorporated
wi th aspects of the present i nventi on. System 700 can
correspond to, for exanple, a conputer stem help f
ppmodedsandibabihes pareery devishyBQ7 Ras 2 siblifigd to help focus
ofi REO%Y gg&ﬁce&t?%fas@%@%(?ﬁé rede8BE0BY2 & RRINGONY Gevice 802
system 7 unctional el enments, includi 3:% ¢ the t
cgnomlsdﬁ ar capaciTetcodstiegtionuM t 2 ( MOy gievige of the type
QAnerifenory device unit 706 and an
d%%%%?oﬁ?%?”%lloi leV| ce 708. Cenerally, electronic ded t
syst éhemerlﬂuﬁllllhétfét%ﬁ ratstemss of 1his | EEiogere ofE (hignded to
p?&ﬁﬁefa}’ggﬂgfgt rﬂiffs aﬂ‘:ot?ﬁg RN LQIdRIapplisichPort the circuitry and
ot

process er Tnteractions between t

stuotigesopf 102, preseniefyeptigay iy @rﬁﬁtnefb(snf&ﬂdeghé"l%%"e as a

cgﬁﬁﬂg S d %%rllpirgﬁ GP N4l oﬂheu@lémewscé)r‘i’ddﬂe%@@@% aJfl an electronic
i ons o e processor 702, the nenory device 706

saﬂ’@m hesmgommpees:e?bs inyagenTdrRGBuMIth @pRecky of the present

agkifn arC QP /indesbfamet tHatSthieOvarious
|'E)\;gn?etchecﬁ%ré’;?ngrtdh §lk|ﬂ ﬁ"d¥eﬂ\?ce 706 and executed. In

elentianis systotsmar e ftalbéwﬁﬁdmry SHRGIECRACKPHS REFGRRASING units, or
g% & anghgllé 905&&6?“’(‘:‘#\ ﬁlc&%%? t@efgﬂdbe(%\/&:ommumcatlon
evi ces ad- y nenDr devi ces,

tiper bptveeai traj@w@@%sssum Qan’fqrﬁﬁb'i)’yd@Y@ﬁ Sc?rl ve and a

Conﬂp%ﬁ)tpllgbflﬁn B%ﬂ%r&’%ell@l?ar?ﬂn&hger@é}étrékld bystdéms for use

the a under stand. U on readi ng

imomerehandMagwes s dewWeroLdiivers hﬁPWgﬁy "aﬁd'f'ﬁé communication

n#é%élrﬁtsr rgge%cﬁc%d&ﬂ&cw&%@héaﬁbﬁ %&@ﬁ&&n@ﬂuh@ Ngnd may

i cat fo 1 nclude DRAM or other nenory cells fn

include dandilayer.n multichips rsgelass §UPHe°HFH§@’ntcan urther be a

su@é‘éﬂf ntFbf-a 23alistyd ofl BRIdtidRE By ek dli @I&ﬁlmagf aa clock, a
organi zati1 on of various, enbodi nents ? |

tebegmoarga etlbphone @ PpsseMriseRMPYiY, &7saEiRmebile. an-industria

Y% hat has an array of

Clorm Otilg%teﬁq?@@?%rggd?ggs&géﬁader 806, row access

C|rCU|try 808, columm access circuitry 8 10 ,

read/ wite control circuitry 8 12 for controlling

operations, and input/output circuitry 814. The nenory

devi ce 802 further includes power circuitry 816, and

sensors 820, such as current sensors for determ ning

whet her a nmenory cell is in a lowthreshold conducting

state or in a highthreshold non-conducting state. The

illustrated power circuitry 8 16 includes
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power supply circuitry 880, circuitry 882 for

providing a reference voltage, circuitry 884 for
wonrositde21g a first wordline with pul ses, circuPCTUS8®8/019009

for providing a second wordi8ine with pul ses, and

circuitry 888 for providing a bitline wth pul ses. The

system 800 al so i ncludes a processor 822, or nenory

controller for menory acceéﬁﬁﬂ&§'ﬂmanennry devi ce 802
WIEER dEmeg@it rol signals fromthe processor 822 over

wring or netallization lines. The menory devi ce 802

is used to store data that is accessed via I/O lines.

It wyll bg %ﬁgﬁeﬁélaté?%oqw&h@@%oﬁ‘lﬁﬂélﬁg in the art

that addi ti circuirtry and control signals ca
bepr ewaledf saHtce/AEAINTREIGRETBRYiNded Pbénaebferge\%n BB%??bEtwee”

si mply| fqaﬁg E')) Poitl dtef QFIHS cﬂBnhEﬁ ISRt befwedh k@SEource/drain
r

one of ocessor 822 menory devi ce 802 can
remohad&@ge@a@mmw@@@sgatﬁcwmﬁ betweareist FOUGR/ deaipregions;
Bpe type described previously herein. The various

lustrated systens of this disclosure are intended to

proviadgate ghelecslic usseivachierg egiatpathoghannel region and the
Pé)l th%abb@%léleﬁtnrtcj@o Ior&ihd ¢ 18RSt 86 UsitfEF&aR Rigibhe along the

Frésent “rnventio are not intended to serve as
m@tthOétﬁtajwdet gbe odiftsreat regignse lnatest shaAG TR Y different

n%(te?ig el SEI R Go SYSHRD H’% N oTRIIBENECHGioh® to have different

Lceordance W th aspects of the present invention. One
dofleotriti aamstasks kI in the art will understand that the
various el ectronic systems can be fabricated in

si ngle- packagey ,ege%$| BQMM”"FSwh@FelﬁVQHeordlﬁPer%rﬂg|r@g|ons are
sem conductor chip, in order to reduce t

respectivalncharstergeg dynaarniform gte&,%gglgoqo%@nttlﬁéhereacross ina
d”r%%% QSﬁgQﬁé%dt%Pthé@bt@ns for menory cells can

inclu ctronic systems for use in nenory nndules

devi ce drivers, power nDduIes conmmuni cat i
procéssor TrhﬁjLﬁeé/gce eﬂfdcﬁ)'ﬁl i cmh%ﬁ'%ﬁécteﬁsg %nﬁte different

r8Gf ¥R bﬂ&té&@rnﬂé‘dj tdy aye@driabnel blieftékbtﬂcﬁ@@l'h}étaﬁt kSectvss the one
circuitry can further be a su? nmponent of a variety

regios) ica dbimctiogyalppaghe vidin 8 ”ée 8R&k, a tel evision,
a cell phone, a personal conputer, an autonDbiIe an

i ndusf ri alToake 8y 1AM 1aNhaté|ﬁrmfetgaandlelectrlc comprises at
ot hers. CLALMS What . is ¢C gated fiel

l@apsptewtregé;{;tf%@rgdﬁgfqrg ﬁL?nga ayvltdthof t@ﬁr%ae I}ﬁrﬁcperlzed by two
dif8i<HisdiBRdtng coridtannelateAgisOfeddeitvledt \Waeimg uniform dielectric

constant k thereacross in a direction along the width of the gate.

5. The device of claim 4 wherein a higher dielectric constant k of
the two different dielectric constant materials is received laterally between a

lower dielectric constant k of the two different dielectric constant materials.

6. The device of claim 4 wherein a lower dielectric constant k of
the two different dielectric constant materials is received laterally between a

higher dielectric constant k of the two different dielectric constant materials.

7. The device of claim 1 wherein the different regions comprise a

pair of lower dielectric constant k regions being received proximate the
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a gate proxi mate the channel region between the

source/drain regions, the gate conprising a gate wdth
woebtosaere7b he source/drain regions; and a gate PCT/US2005/019009

dielectric received interndadi ate the channel region

and the gate, the gate dielectric conprising at |east

two different regions along the width of the ga%e t.he bei
sdufdeddiain FegjpbRs Wihng dh@helctdp|estac pgorstant, knfegion being

oLy s iy Beh¥En ko dafd ne the two different

r%%?%%s tcg h)felve d%'{‘??ere%t di el ectric constants k . 2.

The device of claim1l wherein the d'hffe,rgnt C&,e%i Zns tant k

are Bespedirevépyicehelr aleir ¥ 26be1)" 4 BniTEHEM HP e Aeestan
r&@Bﬁtié%n'feﬁe*&el%\%@u%ﬂ@%twée& e’ p&it ireratialeotothishgatel. dt h :

ol the gate. 3 . Thé device of claim1l wherein at

| east one of the different_regions is characterized b

a vaPi abl dhgi devicer Pt CcledMst o eke'ﬂct&"Ssg'g?’ﬁé %ﬁ&cﬁ'}éﬁic stant k

redioft iR LddREred RASrdIN dtidh Bfe phie rghitve ¥ thelgate.

vice of claim1l wherein the gate dielectric
conprises _at |least three djifferent regjons alaong th .
wi dt HGef tThe ﬁﬁY'éec‘PlfaFla“éme i\nél”éea'em/ tl:e%%h@?rﬁn rrgﬁ?ons Somprlse a
p‘g'ﬁr?]'p?q{ibiaér l‘bﬁé‘@cﬂﬂ% dﬁis@éhtmkirégﬁ&pecméiwgl yedwivedigoroximate the
uni formdielectric constant k thereacrpss,in a . .
SOUFR/EIYA rgpg?fgs,tvwgq Ri |&W§l’d*l€|ﬁ?él‘l%gf)8.spa§%.k ﬁargéoag\ﬁlr&% received
Ié%%r&l'l)ﬁbglﬁeé‘ﬁ‘@lﬁ@ip%ira hi gher dielectric constant k of
the two different dielectric constant materials is

recei ved |l _ateral |y betyween | ower. dielectric co
k of f'he W& EFYVIGE QﬁPY\%F‘el@c‘P’B?Ee'EgtH?t e el Xonstant k
rBgionTiRecdiRE e bralpbsive s etepairael atver talthed gate.i c

constant k of the two different dielectric constant
materials s receive ater.al | e n ' .

di el d&ri d oASYIGH °E Chﬁ'”} 18 W&SP%H?‘% o épdug%%%t{'ﬁ gonstant k
r@ﬁfdﬁi @Motdd reered satevallyThetvisan tiee phircleddtivel tavkiee gite.

the different regions conprise a pair of |ower

di el et ri c.const ant i on | LV, iRk & onstant
C hesclt co UaRR VR RETA, PO e ol KGR TR Gonstan

tBkekastaléng ¢loé evidtiredhthe gets.ved | ateral |y between the
pair. The device of claim7 wherein the higher

8 .
dieleciric.co { | ' : r I &@kikYis of variabl
pet el t nEpArY R PEEE JouhBrdfIhe" 6el gieRediiints of variable
tafckoleasral@ngtilee evidtit h&the ghta. di el ectric constant k

region is not centered laterally between the pair
rel atié’.e t'Phé h@e\geéeof claim 1 wherein the different gate dielectric

materials comprise oxides.

16. The device of claim 15 wherein the different oxides comprise

HfAlyO,, where "z" is greater than zero, and "x" and "y" range from 0 to 1

with at least one of "x" and "y" being greater than zero.

17. The device of claim 15 wherein the different oxides comprise
TaxNb,O,, where "z" is greater than zero, and "x" and "y" range from O to 1

with at least one of "x" and "y" being greater than zero.
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10 . The device of claim1 wherein the different
regi ons conprise a pair of higher dielectric constant
we 208022218 bei ng recei ved proxi mate the sour cepPdraismos/019009
regions, with a lower dieleotric constant k region
being received laterally between the pair. 11. The
device of claim 10 wherein the | ower die|ectric
consfi8nt Rheegruisei of elairedddwhgrenafhs diderged oXifgs comprise
I—ﬁ%erz,e\lvﬁEFé/e I‘?s"gtﬂéat%(f‘t’tﬁem1.»'?ero HR devhiRe '9f rehgenird@® 0 to 1
whet e | ower “diel ectric constant k region i s not
witdna cleast loaeerfalX" ansetneaing e atarthag| z8™Pve to the
gate. 13 . The device of claim 1l wherein the gate

di el qgt ri Q'h'esd@fnc‘éoeﬂdl’éﬂn i GlResH 8O RmtWotBs ofomprise
t he gate. . e device of claim1l wherein th

B S,d&1Qi dvhejeofx" 2 Al ezt ARG ESE ) t6’nb e 35i<R3 e of "X

%hg aEebeEH_Q[ red1Br devi ser@f claim 1 wherein the
ferent gatée dielectric materials conprlse OXIdeS

16. The device of claim 15 wherein ti\%e dj & %
oxi d@8- corfve devigexaf ywirim pedbiorsin i éJr Sf&t 9Xidgs comprise

24@r owpéﬂéjx Péng@@q’roM 1fgpge fromO to 1 with at |east

ari'd "y" being greater than zero. 17 . The
dewce of cla|m15vvh rein the different oxi .
conpr b‘i@cev\,ﬁgr%'amﬂ" i Wherein ePNEhQHh %oq'ffgﬁ%nt gate

dlé‘lecﬁf\’kfj r@gmﬁ@n&e dnracterizedl vy th ahifoeastdieretod tahstant k
"y" beling greater than zero. 1$ 'Fh devi.ce %f. h ¢
tos el ass vifefe A aCHENAPIATY: ARE BT e cBipdE which spans

1&8 XS 20t t\ﬁﬁewmt &t theé g@eater than zero, and "x" and
"y" range fromO to 1 wth at |east one of "x" and "y"

b t th Th, | ai m,a15 .
el 8 S 020 ZEL Qi 1Ol 08 he oSl rogons

HREsBse 4l least twangiffezént aigls bilong the wvidtvbt theagateeast
one of "x", "y" and "z" bei ng greater than zero. 20.

The devi ce_of claim 5 vvhe n the, differ [ . :
conprikse %-rr@(d Wﬁ?r %‘a}rgnggg‘efr?@njihf {ogflﬁ?ézre%?f iﬁenal regions
qewpiese af carthmion widtherieng toaevidth bhthalphferent gate

dielectri c regi ons is characterized by a uni form

di el st ant '
the kit h BI° PRY e o R e bR B b adhbRER| Mt
wi dt h of the gate.
25.  The method of claim 24 wherein the memory device is DRAM.

26. The method of claim 24 wherein the memory device is further

comprised by a computer system that includes a microprocessor.

27. A gated field effect device comprising:

a pair of source/drain regions having a channel region therebetween;

a gate proximate the channel region between the source/drain
regions, the gate comprising a gate width between the source/drain regions;
and

a gate dielectric received intermediate the channel region and the
gate, the gate dielectric comprising a central region laterally centered along
the width of the gate and a pair of regions adjacent to and straddling the

central region, the central region being of a different material than either of
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22. The device of claim1l wherein the two different

materi al regions conprise at |least two different
wondishg2zabong the width of the gate. 23. The deeras26/019009
claim1 wherein the two di fflerent material regions

conprise a common width along the width of the gate.

24. The device of claim1l conprised by a nenory

tdevsitaddbmg rRredonet edecihre cicaid@fipg \F\h%r%‘?'htr?hée%rt? have a
cﬁ{ﬁg 14 digiePRAME %ta nkethER ihad o@felﬂ‘ﬂlea'omt@é SMMARIRING rddfons.

nenory deV|ce |s rther conprised by a conputer
system that includes a m croprocessor.

fi el @8ff ldte deviceePeapniL w@er%mpf@iersta@d%'mﬁ E%s'af‘a.%{e of the

| oo QB%H&YﬂlcﬂgnﬁatﬁﬁﬁﬂﬁﬁH dié@ichic thasgheteen; a gate

proxinate the channel region between the source/drain
regi ons, the gate corrPr|S| ng.a gate W dth bet
5

sour &&-dr dihe rdyiensor Fhaim 4t Whareine eh%tr?@@mef&gmns are
ré@b@&f@&%ré@t@r&@@%&?b Urtirndéctritec adtant kRRegRiRoss in a

dielectric conp r|S|ng central region laterally
dieantioneaioapdhg wikkh i dbd 95t he gate and a pair’ of
regi ons adjacent to and straddling the central region,

the cgntrafhd e@ivide kA i 22 wihéleh ant smbeadiing relgigns are of
either ofthe straddling regions effective to define
differerdmompositign gnates ﬁf@g%ll'eé‘??tf'ércé’rﬂs Hitefectric

constant k than that of either of the straddling

regi gs. 2phe TdsvidevbEesiaim c3@i whareinhetiei stradidling regions are

straddllng regions are of t ositio ,
regpeetively SharariarEec, Py adyH rghsrgectr%conm@ngg\;pggeaocfross ina
ditedtian28longethel widthefahe agdei ng regions are

respectively characterized by a uniformdielectric

const ant thereacross in a di cti on al o .

of t he?-gat B1€ 30ViFSe Bfevf;l@é é-F | $hESH mﬂ%el ﬁra‘@"ﬁgw regions
r%%bédﬂ‘l/élvg:drﬂgﬂ@@&o’cm e 096 tdlz‘s%mmhe eddfiosf thegate.

mat er i aI and dielectric constant k . 3 1. The device

of cl erein_the. st : : .
respe | ve héﬂ,@ﬁé{lrcfc?{e?@i@oi@ argﬁﬁ ‘%%&m%g% Sgrtafjidcl:mg regions Is
ﬂ@ﬂghaﬂﬂlﬂethmmteas kithaa tda’r etthenenirahgegibe. wi dt h

of the gate. 32. The device of claim27 wherein the

2506 of -t nal 0 AE Gy OF TR 2 BbsERIRcR By @R B rogions s

&owee rdie le ctrae hopdtantde htanatthal iofi ghe eginbas région.

35. The device of claim 27 wherein the gate dielectric is of constant

thickness along the width of the gate.

36. The device of claim 27 wherein the gate dielectric is of variable
thickness along the width of the gate.

37. The device of claim 27 wherein the different materials comprise
Hf.Al,O,, where "z" is greater than zero, and "x" and "y" range from 0 to 1

with at least one of "x" and "y" being greater than zero.

38. The device of claim 27 wherein the different materials comprise
TayNb,O,, where "z" is greater than zero, and "x" and "y" range from 0 to 1

with at least one of "x" and "y" being greater than zero.
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of higher dielectric constant k than that of the

central region. 34. The device of claim27 wherein
weaais/iet270 he straddling regions is of |ower di eCeasSRI06/019009

constant k than that of the2central region. 35. The

device of claim 27 wherein the gate dielectric is of

constant thickness along the width of the gate.

The 32vi cEhefdeslicd @f ZTRiAhaY ¥ hefeie t@atdéff@ieé]tée?ﬁfta'? gomprise

ri t.hi gk t R hg»

ML G Pl P sP 0 276, Ml D Pand Y arge B 0 !

witbredripast bmmfy@' andhar deing grealgr dapBZS Ran zero, and

"X and range fromO to 1 with at | east one of "x"
and b%@%&l@@to‘?rcléM?Q?Z\ﬁﬁ@relﬁahe-'a"lﬁe%iw BateHals comprise
m27 ereln ferent materials cq

Bﬁa‘iMﬁ;&Q& whiese &x" 2"y "iandyre'akange Ham 9dpPol "‘ﬁﬂblat' fpaséme of "x",
nYand a?ggem[g?ﬁ?e%tépth]an"\&&kb at |east one of "x" and "y"

e| ng great than zero.39. The devi ce of claim?27
vvherel n the different materials conp

wher 1" z" The devigeepl ClER ggrwheéﬁlal tr;g déf:t:]%re%umpgﬁa comprise
200 MRl fckaibEl iimi easp one of "Xt and 'y. bel ng

gater t ero. 40. The device of claim 27 wherein
the different materials conprl se BaxSr

oxr, 4By Ahe dezwcmfgcéamam StRin B SiraddTio, (46iBfia extend to

0 solrce/d¥aindBdiors. being greater than zero. 4 1. The
evlce of clai i 27 vvherel n the different OXI des

conprise ZrO x, where X es from

devi 4. of ToraRRYISE RR&IRIM h@’h&r?'é‘dgh? rﬁ’&' 8L g%dJ‘%g regions

c%fﬂper% fio it reat Gelhdr Aongrtaei wish of3ne tate devi ce of
aim 27 wherein the pair of straddling regions

con‘prlsetvvo dlfferet wi_dt 0 hevv|
gat e 4 Thee dg¥inece &Ha'm %h/.sw%? ﬁﬁ‘e&%‘? r?at'he?psglaéd]\‘%g regions
c%H b%nﬁrﬂ@h%ﬁitﬁ@l@ﬁg $ie widnobthenpdteh al ong t he

th of the gate. 45. A gated field effect device

2‘82‘3%‘5' " doBie HeEB e R od D vt e < ho
Chanréaebalrrwls@m:rb@ﬁd\nemnretgnenshaww drchiamnet ge@ing, therebetween;
?:tgle@::]gg rlnac;rgglmat%att%e S Rt Y@&Bnt he %8R 8hET @bl rce/drain
regions, the gate comprising a gate width between the source/drain regions;
and

a gate dielectric received intermediate the channel region and the
gate, the gate dielectric comprising a central region laterally centered along
the width of the gate and a pair of regions adjacent to and straddling the
central region and extending to the source/drain regions, the central region
being of a different material than either of the straddling regions effective to
define the central region to have a different dielectric constant k than that of
either of the straddling regions, the straddling regions being of the same
composition material and respectively characterized by a uniform dielectric

constant k thereacross in a direction along the width of the gate.

46. The device of claim 45 wherein the straddling regions

respectively comprise from 10% to 25% of the width of the gate.
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a gate dielectric received internedi ate the channel
region and the gate, the gate dielectric conprising a

woenisriat27oegi on laterally centered al ong t he wedrhseds/019009

the gate and a pair of regi®ns adjacent to and

straddling the central region and extending to the
source/drain regions, the central region beir] of a

di f f é7ent Tinet devise phakaid thewhsretmane SR ﬁwgfeg'c’“s are of

G OfI81 6K fiE Gk Eartt R fiat!dTanG Al rg@irn Lo have

erent electric constant k than that of either
of the straddling regions, the straddlin

regi ons .
bei ngtof (e Sarieecomsdait i4 hRTER ADe igradiing regions are of
|5ﬁépa@|éa§#otv%maamﬁéa eRabyf theubéhwameadiehect ric

const ant ereacross in a direction along the width
of the gate. 46. The device of cI_a:_FE

. \ 45 wherein .t he
ot r ad@ i nd Necdpbie aTedlpie Ao g TeiB IR SIS AIBIRCIHG, T 6 constant
tﬁ%%m%gs ta%q\fﬂ?é Wigh she0gaR. 47. The device of claim

erein the straddling regions are of higher
di el ectric_constant k than that

i of the central region. _ .
46, o doN&BoBRecrLmMB LIRS THo08 QIRPFiLg o of variable
thR®%hB8S 466y e WoMEF ofdirR] gate i ¢ constant k than that
of the central region. 49. The device of claim45

wherein the gate dielectric is of. constapnt thic .
al on@* he WKIERVIGE ?4h%'a§jﬂt‘g5. “&ﬁre%@‘edgsreégngfn%tgg?% comprise
MoANBE! @iHerkhe" ggtfredid grin k6rd,samd "xarminabty range from 0 to 1
t hi dkness al ong"t”he ',oug of the g?r&le' 5 1. The device

with at dgaatLnen r’éi‘h”wh\é PINO9'ERC AL FR1% conpri se

Hf XxAlyO , where "z" is greater than zero, and "x" and

"y" rgnge T aeQidetofl chimAaiwvHezait thendiftdrenk matedalsytomprise
bei ng_greater ,than zero. .52. The devige ¢laim 4

TaxBlPePrr Y"ﬁ@redi & Qﬁ?atﬁﬁttg?f'a%egocgﬁl& ﬁ(seé)rgdaxxlbb@gé from 0 to 1
WHE LS 1648t drfe BF B2t &Nd U'abeires greadadtiad zard "y" range

fromO to 1 with at |east one of "x" and "y" being

t t . 53.. Th i ce. |ad i .
She it or o SRifks PEPEIRCAR SRS Ing oBifPefp pYRE Bl comprise
Ii-lﬁ(SQ,U;atvﬁfelrteh'Ezﬂ isegr@,afte\mmé‘m'Zeamdahg""_xFgafgig"y"r fﬁng}ahfr@m 0 to 1
1..wth at | east,aone of, . x'". "yt eater than
‘QEP&‘."W%%S."% ogeg'r%ggoy §Fg}aqj|$5ﬁf\{%gfée'?%e ie different

materials conprise BaxSryTi zO3 where "x", "y" and "z" )
r ange54.r onTife tdevicenof klaitn #2ashereie the difierent ynatghigls comprise

2" bei ng great er. than zera. i.Ce:af 21Clal £
ﬁ%x%ﬁ'rzéf”n‘%ﬁé dr ff r%r'ﬁzjl ozgirgggecfggn@r(??é1 fiithlatdle@sone of "'
"y" and "z" being greater than zero.

55. The device of claim 45 wherein the different oxides comprise

ZrO,, where x ranges from 1 to 2.

56. The device of claim 45 wherein the pair of straddling regions

comprise two different widths along the width of the gate.

57. The device of claim 45 wherein the pair of straddling regions

comprise a common width along the width of the gate.
58. The device of claim 45 comprised by a memory device.

59 The method of claim 58 wherein the memory device is DRAM.
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ZrOx, where x ranges from1l to 2 . 56. The device of

claim45 wherein the pair of straddling regions
woaogrizseot wo di fferent wi dths al ong the w dt hpot/ushms/019009

gate. 57. The device of cl a4m 45 wherein the pair of

straddling regions conprise a conmon w dth al ong the

w dth of the gate. 58. The device of claim45 o

cont8a.sedm iy nzetivedoefy cteam 88, WhereitHbemameryofexics; i further

58 wher ej ' i odrecaeédod of
oA B e DR S RY AR o1 ides RoroTe:

conprised by a conputer system that includes. a.

ni crébr ockswethodefiformingararfedrd§vdr e FRIMR§H%ed

dew&eepos‘?f? rd E("iiréc;tg' gPeshidiMegaghie glel8Bfr) over one of a gate
contai'ni ng gat e el

ectric over _one of a te region ..
regiom cclmmehshnebpaian, (he Qe eBiR] 6 GIATELIREIOT BEMBASING 2
w%@ﬁ%&'e?!v&ﬁcﬁ e ¢4 ﬁé‘?él YAHiahih§ & dte IiéledBidls deposited;
containi'ng gate drelectric is deposited; doglcgg a, . vi
wi dt dopiogta vhdibf petiemet tie pwieLreniayigaIeRigi BFleETs Qverlying

querlyi h & eYioh N ech&hAN régiohhevitthannglcond metal
th e&ingx o\?vlgtthtﬁ gaggcréa (%Ioﬁre(t?ralqré}g_i ?I?er ent r??lgm t r:e fir fef ¢ qat
differant &fonecthiev &rstonfesalmesfiectivasto Fim grt f%%sénkwﬁa‘f' erent gate

di%ilqeclftgg rr%&orn@gia%ﬁ%a{eﬁgww’tﬁ Whatdctehiaeactyr iddfdrant materials

t
ent~matert al fective to _defln_ethe_twg diff :
etfettier entdegimeetini twectiffetentegisndialectiisyieddpts dp diftve difieren

diel.ectri .ants k; providing the other of the
IR

he channel region over th at? . th
di el podviding tved offrarvotithey 98tp aPeIAsF O b 62‘@3\"% fegion over the
regiLons .proxi.gate the channel region. 62. The net hod
gafeggieﬁ%ﬂg’ ?h\ghaer ein the doping conprises jo

| I Rritinona P& ofTheu TRe{Haln GFSITa RIoBMa e, BisFRaRAR) region.
dopi ng conpri ses gas phase diffusion. 64. The nethod

of chkagim 8HN of NG aAAPENIWERRBIN S8s Pbpivga cphamEses ion
di ffégi on%h%S.MEF e mgt hod of claim6 1 wherein the
implestatien.al containing gate dielectric is deposited

over the channel region. 66. The nethod of claim6 1

wher gin t B of it sthodebal clapnt @il nivhgrajat ehaliddmngr comipgises gas
deposited over the gate region.
phase diffusion.

64. The method of claim 61 wherein the doping comprises plasma

phase diffusion.

65. The method of claim 61 wherein the first metal containing gate

dielectric is deposited over the channel region.

66. The method of claim 61 wherein the first metal containing gate

dielectric is deposited over the gate region.

67. The method of claim 61 wherein the doping is effective to form

only two different gate dielectric regions for the device.

68. The method of claim 61 wherein the doping is effective to form

at least three different gate dielectric regions for the device.
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67. The nmethod of claim6 1 wherein the doping is

effective to formonly two different gate dielectric
woegisan®7bor the device. 68. The nethod of cl aPar@s1005/019009

wherein the doping is effecSive to format |east three

different gate dielectric regions for the device. 69

The nmethod of claim68 wherein the doping is eff

to f6Pm ofhg miethed @f falaim§8 WAEEFA| Fe@gﬁ"ng ISe %?%ve to form

hg{/tﬁrgs ARYIGR-gat8- dléiéﬁ?rtl@@é*g@hsffﬁf mhédedigat ed

I'ce, conprising: depositing a first gate dielectric
mat eri al over a channel region ?f a. sem conduct or

subst’Pat eA m@ﬁ*h@%@féoré%'ﬁé!&ﬁ? Qﬁf’lé’erré’PQ?F?ré?mgver t he

fi rStde?%Eﬁlr@ g8l Bl rd fenBietsdthik; mped i 8V &Y at bikannel region of a
conductive gate material effective to forma gate over
S?h‘écﬁnfﬂ%@togéﬁésﬁﬁﬁ ectric material, the gate

Corrprf%,%,rﬁ% %O%b?i&&tﬁbd%}%té‘eﬁ'ia%ﬁﬁ V@Rt ehaM it gate dielectric
t herebetween; isotropically etching the first gate

materiestric material fromat |east one side of the gate

effe ta'tt\é‘?nﬁtn% frReesndlibavd igait Matsridli sffestive ¢o fairara alate over
e at | east one side to under the@gate after

tlngcﬁtrssbgat%me;be@fléhvﬁbe“aieﬁzﬁE?F%gowpg A FPHIsN [ 122 defining
d?ﬁ"{e%?&th%&?ét?étwendl fferent fromthe first gat e

ectric material to within the rece

ss beneat
gat e isetiepisalRichiagethg It @atedImacdis nateal ?%org % least one

i d o8 éﬁé‘tgaqé %f%bttﬁ/bctoc%%grthekﬂﬁshgﬁté kiagleefrid heatéiiabbn the at
ate iel*ectric material; and formng a pair of

Ig@%ﬁr@@& gids tp HBGEBHE PRSI mate the channel region. 7 1
S ! 'ﬂ@éj l%trB ﬁda‘?‘y7@télﬂﬁ'§“0€éﬂ&|wtéifsmd‘tg1d fgate dielectric

fIrSt gat e dielectric material comensurat.e

rpater@l fiffgreit free tndinsk pote ﬁléﬁl@cm g}qtgpalem é(mr?lo t(ljle recess
Hé%efa% MHNE ftéf$lt1e osd &orfll gjAet aiecremTcefnaaéntao mnmglsedufferent
&@lng sides which are |latera ¥ gjnc:ld.ent WF?Q
tiig @esstan k thea W@ttwédh%ff"éi aPiR 76 ISHECA
' sot rgphGR] bt 6PsH0rRY/eRER refR s proixigatetitk ehanhel egion.
material fTromboth sides of the gate effective to

recess the first gate diel ect7E|}| c materi al tEqrunde

h
Gat o OF. boThe gREE @dsoiays. /BnéoRerau rartlie ot frst gate

HeUtE infdteprl tc@?‘r’ﬁhéﬁs&lféﬁefv!ntl$tsa!;l:lilbattdrrelhgoctfruhe conductive gate
mat eri al comensur at e th_sa

t
reatrfidt pifechye etardeem; & eef“fsécgl”‘g?‘: cﬁls efc&,lgn [nr?ée?lﬂ, dp comprise
S Ssifh eli@sd WnecHBE&Tdtdlallyceidddriavith the gate sides.

72. The method of claim 70 wherein the isotropically etching etches
the first gate dielectric material from both sides of the gate effective to

recess the first gate dielectric material to under the gate of both gate sides.

73.  The method of claim 70 comprising patterning the first gate
dielectric material commensurate with said patterning of the conductive gate
material effective to form the first gate dielectric material to comprise
opposing sides which are laterally coincident with the gate sides; and

wherein the isotropically etching etches the first gate dielectric
material from both sides of the gate effective to recess the first gate

dielectric material to under the gate of both gate sides.
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opposi ng sides which are laterally coincident with the
gate sides; and wherein the isotropically etching

webtaeisag227he first gate dielectric material frorChas05/019009
sides of the gate effectiveséto recess the first gate
dielectric material to under the gate of both gate
sides.74. The nethod of claim70 wherei

in the . .
i sot 78pi cAhey resttwidnPfcSHHM sE68 WheTeiNcHhRg lsofEoPiFAlly etehing

Cgﬁtphgg qx,epg@'hmgvo wherein the providing of the
sour ce/sdr aln regions conprises form ng highest dopant

concentration of said regiaons ter, the isotropicall
etchi’Rg. 7The TRethrd n8d &21R) aj h] BN GiELR ei%ﬁet Hﬁowdllng of the

s?ﬁ%/gfaﬂﬁ_@%i&d@céﬁ%ﬁ%éédbﬁhmg RYH3S doP@pE icdAsentration of said
orm n% hl% est dopant concentration of said regions

re@ipop ataidhesspirepic@ly §1CBINhi ng. 77. The net hod of

claim 70 wherein the providing of the source/drain

r]?gi q_@g CORRY | ﬁ,@@?(ﬁ@r rasifﬂg;léghghe_et_\dﬁ@wm ﬁbécqnbwaﬁhgm of the
of said regions after the deposjting, of t second .. .

sgafvee/ér%!né%emrts RAMer ‘iSSF.fO‘?'@P”QT égf}?%t‘ H{S’d’a °8|“8FH?‘“?8°" of said

rébeinei Befbhe i Pdtebfeany etdringour ce/ drain regions
conprises form ng highest dopant concentration of said

regi ons before the depqgsitin f. the seco gate. ..

i S e s metied B8 ST dPnotifaieTS ) Ay RiBviding of the
sburédrarainomaRyidsd BEMIIsee! fodpiirtg high et altipag t tdoa ceatration of said
gate dielectric materiagl effect idve tto .fErgw. aterial
regiansraiten the deres Hpe\ P RSRANT LHEUPEUEM '
sidewalls of the gate. 80. A nethod of formng a gated

devi &, COMRY i Ridigod prodvidlaing d0subhereine thenprroyidigg of the
one of a gate region or channel .regqi . ;
SPLgs IR e e Lo Mg s SR Diafed bt torgtfation of said
rbhlcts Pefolé GRe @fepidstting df theobetdrd gate dielehtrigatagerial.

region or the channel region while depositing a first

gate dielectric nmaterial qver L f ks ;
ot (HE onetss he GaE 78, TGRREF PRbHRMhd ahisBiropicaiy
dtelingn theasééaryl tdutes didadtripom ateniabf effétive dohfam telgctrically
.one of th at,e reqion jon while
'a%wa&vsi%ﬁe&aﬁes@&% rsggtnga?%%Vea@F? pgmﬁa§§%'al di f f er ent
fromthe first gate dielectric material over the first
portig&m ofA nietheddiffoohinde gatedaieviers QRIMBIEEG@: on or

e RO oL e DS TP AnBndr R A Spn o chame
réigedrgthei gate region or channel region comprising a width;

masking a first portion of the width of the one of the gate region or the
channel region while depositing a first gate dielectric material over a second
portion of the width of the one of the gate region or the channel region;

masking the second portion of the width of the one of the gate region
or the channel region while depositing a second gate dielectric material
different from the first gate dielectric material over the first portion of the
width of the one of the gate region or the channel region, the first and
second gate dielectric materials being characterized by different dielectric

constants k;



constants k ;providing the other of the gate region or

t he channel region over the first and second gate
wdizedsaera7oc materials; and providing a pair of PCT/US2005/019009

source/drain regi ons proximate the channel region. 80.

The met hod of claim80 wherein the maskings of the

first and second portions occur over the chanr}r%il . th
r egi proviging. tiEnethrn At tho93Ee APA1BL OB TR region over the

fif%}séﬂd“?écé’rﬁd ¢ HidisbtrNmhatEqaRd ap@r ti ons occur over
e gate Tegion,

providing a pair of source/drain regions proximate the channel region.

80. The method of claim 80 wherein the maskings of the first and

5 second portions occur over the channel region.
81. The method of claim 80 wherein the maskings of the first and

second portions occur over the gate region.



