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the formation of the spacers 34. The present invention

is directed to various nethods and devices that may

solve, or at |east reduce, sone or all of the

af orenenti oned probl ens. DI SCLOSURE OF | NVENTI ON The

Fol | ow ng. pr esent spRcsIBiE DrasVENSIEN Y of {he
iqn in order ] rovid basi ¢ under st andi ng of ,
Ot Serlte Hauted Rt S Ren QB ApH EF A B gfersanding

of son@)@hmtsbf the ingengpry | Bvis pimntatyas noi\ae REhagstive dvervies afolie invention. It is not
intenddd$ ﬁi@lgi%dkegl Or drﬂ@aﬁ] Elbrtxéﬁts ke¥e Qi(len%d Jr't&@kme@de %‘%wﬁ oﬂﬁe JL\Qﬁ“non Its sole

invention or to delineate the scope of the inventio
purposg fssto or5peat Sﬁﬂ? ﬁ%’gf‘é’ts iga lelpbflieg gcgﬁtas a aﬁgld%@ﬁl&eelﬁ?rg deft'ﬂletédescrlptlon that is
discuswd lapt.i fied formas a prelude to the nore detail ed

description that is discussed |ater. The present

invention is generally directed to a nethod of

e ATFrEERt iV EnHer 18 BUeA C?( iredgslde amehedof BanyBeing sijewAllceacerggyh memory
deviceganti® nmmrydlemcmmﬁmmgrsu&i sitigwalphves) demhﬂlusﬁdﬁa&éiﬁtﬁ)dunlsﬂ the method

ses

comprl?égefoﬁrljgusﬂegg mﬂq\éfee g‘rp 9 gx{er%?% dever congﬁged 3’9 a5 oEyoarra?'Iand at least one

evi ce
periphgtl cEcuirRI By NG ﬁraf;ﬁldawﬁl spacer] aéla@tlt aoyred Yne siryshves g fhe memw prray, the first

sxdewah)épafc@ ARG iﬁstftlin’_ﬂdiéss &d@&’ﬁﬂlg'a s&l@ﬁ’cﬁﬁd’ewﬂddp@&ﬁﬁac@lt H\@éin@lstor structure in
the per1%1eral a;[‘crﬁigi\(itﬁeﬁggeg(glld fSJde\ﬁ% $PRGeL [z%f\l/gxg & %}n(cgldf ‘?}gﬂfsﬁ éha %Eageﬁg}nan the first
thickness, (yéhgrgin| thes fiesc and Sa@pé@émallespwramsmmso magtial fomuz eingln layéreof spacer
materid€r i pheral circuit, the second sidewall spacer having

a second thickness that is greater than the first

t hi ckness, wherein the first and second si dewal |

S frawether itwingtive eeboripemy thamethademnprisss fougylive d layee of spdcer material above a
word lﬁpﬁ‘ﬁ&ﬁre mrﬁeﬁﬂoﬁj array & a ARRADH Bbvide aﬁ&%%&Je%%ﬁé@to?m&ﬁirle BEWeripheral circuit

% nprises, formng | ayer of spacer

o the {HEED! Y O GVRES TEFEE [ HeS e [y ! ecsl THEROY gesifpregpbove the
transistof sti@ctire Iﬁﬁihglpaﬂlﬁhbrad: eircaif Gndpoivnig dnle@hiSg Hrb@ks (ﬁttllieuﬁ.‘}teﬂdsfepdaér material
above fle ng{i lllﬁ)é'lsﬁ'ﬁd’iure & Id glahrs f\lnlesgm}?J e v%g(y lin% ?tructuper &I%: R& s%ewall spacer

maski n% ayer a ove Spacer nmater
being qopBrised ﬁ‘@dpaa@tsa\?@“%lﬁ@h@v réfhigknest r uct ure of the

perl pheral circuit, and perform ng an etching pr ocess

St L Jgtgrbollyhgyﬁl[lstrgtqvfe eﬁggdil{l I{T?}%t éth%g Céankl)]%‘\éees go%m\r’l\éf’? qa er qrrt} Spacer material
above gejfopfl Jierucitry plca memory ey ¢f 4 memagy d@/walarld 8h9aie e ftraisision gfructure of a

perlphdizﬂ BWult Sﬁtﬂe ﬁém&ﬁ&vﬁ@ d&Aing Hmaﬁdidgadyelaaﬂgve m\déyglgoé‘ @pat:ér rnﬁferlal positioned
strative enbodi

above Fhe trﬁnsgtor § rLrch)ture o¥ ﬁ]e s pngergl clrﬁuét %nlgll pgvcgpunéfan §rﬁ%?&rg?_lc ﬁt&ljrgrar(gfss on the
layer Oéé’meﬁ@’em%ierxmbdve Itherv@rdslmp siotcture éo dsfinen fives pidawpll spapeayor i ward line structure,

the ﬁrsf@c[mm}’spﬁ@lvﬁeﬁxg c@l’i]ﬂsé&%@ﬁ‘l@sp@ce; hagsl a%ti Revingla rﬁ%@ﬁl}éﬁxﬁssoﬁgﬁnethod further
| Ce ormn

cl.rcul.t
RN ST AN A T S
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specificdtiort ih e dgfinediemh harinentipn tireotty. and trequiecalls pamidespivrspes@bdefisidiah for the term
orphrd3€T €i N shoul d be understood and interpreted to have a

meani ng consi stent with the understandi ng of those

wor ds and phrases by those skilled in the rel evant

alFtgureNDA-SHD @piicAbne diktiafiid dnbbdidént 6f atneethad of mfahfaasing sidevell spacers on a
memm? dgﬁcfe 15“1& Acggcgh&%lthgfze pgér% erﬁg&ﬂsn f sqml Bpl%co%ﬁgéld{h?rt%smgled in the art
after at ‘ﬁ’@PISFP feaXm& of the érﬁ%s@oﬁptltsat@é ‘PWFﬁe‘éd““ﬁ‘gﬁ“’& drrshread epplicgfion ged may be
emploﬂaﬁ 1ri1ﬁtﬁufﬁ@lirﬂig QRarRiylodmemdrLiRice, e. ér MRANE, @xh Bﬁﬁm]@/,fP&?ION& OTP (one time
progra brfg) %evugs etcsﬁloreowfehe eelfI tra9vet rﬁen}o c%v g‘ei. 27{3(56%10 dehege? m y%g (bjmployed in
a varlea'rqf |P§>QW§; e. swmplaers prdayisigns, ehdforhat ﬁome:sn)f fedtronipy ée"é%’p rTéSSs fhg illustrative
exampR€leplc@l hdiein oot SRRdideted AllindRtionElofhePekdntintentaal

manner that directly and unequivocally provides the

special definition for the termor phrase. Figures

2 Kigiiel 2d @ppiicit anghistritivé mepparadeivige! 7earibo doirtefimanyfactare pewididhe gate stack

stmctupef of R ARtk l1'5 ke ﬁrlﬁmvm&cm&n@ GeJ mm&mms yvo@ame ¢ Lstacks in the
or dance esen i nv

memog o KB ZHEE) o A TEKH LT PR SVAFHoLeiEr 8 o implanation
procesg biHeat @rfvead ltm@nmeDDhegnqm 68 émthe apiplrate & foorthe ttahwistor 15. All of the
procesHﬁge%ﬁ@tted h;{% e fm‘ﬂﬁ opﬁﬁrlcgﬁo(ﬂ %gthg H@nbr? %E\lu.%rh %9 bg@é{fopﬁed in accordance

in manufacturing a varie menory devi ces,
Wlthk‘é’wéma“‘@?ﬂ%gte@%% nmenory, PROVs, OTP (one tinme

programmabl e) devices, etc. Mreover, the illustrative
n%@ﬁd{cagg Xr{ ﬁgurJ'ZAdg B&&to?gpag; rn%teﬂalr%yls l?o%n%n}a o5y fﬁg sﬁbgrra?e 13 in the
varie 1 Sl on

perlphg{ilh:gq}ultq BeiaR libgs vg_lqll@éfhp @w}nery G@%V ré@gl 10-|-|I,l“lhg layqrwg spacer materlal 50 may be

compriséd deat ‘faa&y € dﬁ%ﬁﬂfﬁha@a‘halﬁi et mbetk ahdai vy eﬁha@llaﬂy abf Il&ﬁﬁwnh@chmques For
i nvent.

examp&?tge layer %f%paaer ma e{laq] 5 a¥ l?el com?rlse({ ol} sﬂla)n ngrec{e]; mhaon oxgm%n?er; 'ora Tateria]s that

may bg ahlectpdy ﬁphe@ﬁvmmgmgqft mllgpreor a\tlcomﬁiozglﬁe t”[}hethg;megs of thg faer of spacer material
may vafy! UGl Ux{eelllﬁ)sftraﬁv'@ Eentbb @M, Sthe rlay3r5oﬂ ﬁ)aJeh enaRB411 PhAERhave a thickness of

apprOXér{Jaéei)kgO 3% Frgaﬁgﬁg}?aalcglpr Y, ust_;{%lv?] 81{}boglg1egt tq%té\ézﬁnefsdpa'){é)a approximately
15-27 Alns (Ehe éayelt #fi spacpromaitrial 0 mmebe ftyed datiedamie ecassy ofiknowp eposition

proces&emlga@tc%fbrﬁgl REREL S5of \@PosREE ProR& & Plad¥BdnitAceh @heidaPlapor deposition
I ons in the substrate 13 for the transistor E

pr°°es7l\|a mlﬁflayfrﬁé""ﬁlfl%%tgy ng depicted up to this point of
fabrication of the nenory device 17 may be perforned
i n accordance wi th known manufacturing techniques.



As indicated in Figure 2A, a layer of spacer nateri al

50 is fornmed across the substrate 13 in the periphera
W@R006030389 r egi on 12 as well as the nenory arr aRCT/E§10061017367

10. The layer of spacer material 50 may be conprised

of a variety of different materials that may be forned

by a variety of known techniques. For exanple, the

Iayer of spacer material 50"maybe conprised of silicon

)Et g%dl ?ﬁed 15 %%Er gé yaryhhtuegg mas‘Rr54 qg%rﬁlre? QJO% tBéthM%u@xﬁts 12 while

ective respect to silicon_or silicon
lavingfioRTeREY PN &0 SHRSEIARIeTITORe B | A ingfeateha Eighre A28 FiFipe process,
e.g., allERysol@picyetching pRESs, hisl bagt }feﬁtrmveoretﬁbmgler REspacer tnheridl 8y @rdefife sidewall

spacerss %aa%gcen ! v%{;rld ?&e@?ﬁwr@eym rqu Iidq : ’ﬁ'llé g]%i%és %f fhe rrle?ory array 10 have a

n one particu
genera}ly anPPSqdlCH)PSi‘ @omﬂgupp@m andp ﬁ)@klgepﬁ Bk ﬁ)é@glllﬁsér9tl\ﬁ§§mbodlment the thickness

58 of tAddphders |55&1taﬁﬂ)eyapﬂr5mg§elﬁm% th& sb@y er beﬁﬁeelﬁiﬂia@aﬂ lifid@t €I inahe particularly

1llustragée gq}c/){hmgﬁ E? gngcg%e sy 58p ()efr ttxe spacea Convabr I rXxuﬁat?ﬁ/ Cl: wjnm The etching
procescleqmmetﬂ anfh the wtghﬁematerals pinalsm tefoina the ergcash¥oni éf&ldearraWbrckness 58 are

well kitb@R @thdsk QIeR AR Snd ATl AEFLE dibBXES udRPRSE foinBbbschi the PRIEHS invention.
as indicated in Figure 2B, a photoresist mask 54 is
formed above the perlpheral circuits 12 while | eaving
t Pextnarrvw iaFigay2d the phgpposatngsb 4 § mntohafroprabeve $iperipheral circuits 12

using ﬂaﬁ&y @?kn'o&)me&ﬂiqﬁéé égn aEHu%u FReréaRer, ?&ot@&l@g‘ﬂaﬁg oﬁﬁa@e@ﬁ]s@us grown within
an anj sotr opirc et chi nﬁaa@r OCGSS

the mea@ryfaéewb%ondw R b e SR deERed Ry s P ST e e fage 11, T
protecBvied&emdol wikl paassedbn patkjcamhesubstiafaa 3 iming alliter@eshifg frotess defvabed more

fully bEﬁg\gD fn%n@ﬁl[ls@r){tlv% meo-gﬂ%ntsﬁéﬁr§9e§1v§ ﬁye'r @0 1&1 W{syd O@E}{lt@%al %ﬂcon The

l%eﬂe al apere cross-secti onal conf
layer of pritsiel sifipasiEn e@s ecfgymed ying gaariepy| olﬁetorvafm\?’ealéwmrweﬁs and i may have
a th1cl&ﬁ§thﬁth¢n@&%&&pr5&nﬁaftelﬁ mo&mmt’e?oha&ﬁmﬁ@tyls P@cess, the layer of spacer material

50 preréo AR 43 the Ofl oyth g){g)(% L §ep %Sbsﬁ’ usfhtri %{g{? ?erl]lgﬁepa? y}@ﬁsdll

nment ,
t he thlckness 58 of the spacers 56 may be

amwaghmtea M Filg5m aﬁ d1Wer theuletng hl'me@al pz@coesei aﬂ@é’smmﬁﬂ?@ﬁe 13. The

layer gfgms(ui)atueeqa| glataréai Ig% Ircl(qll%lglrég 5% %rleg/ ’Pﬁter'ﬁ % %ﬂsc%{) %hox%e silicon
oxynitddel dHideelofi sicenHlzat ggntbe setedtiviply lefchad gatith bpspeeite gilioos ittide,ietct Bregther cases, the
layer %nﬁ%tlﬁgom&%al oy Gyﬁ%mﬁaﬁco&ﬁlﬁﬁg Rilm Y @0 GH Qﬁorp]ﬁﬁé(t:arbd'ﬂsmatenal or a

wn in Figure 2C Sl st
s BB RS Wb PR IoPE S Do) e T ARty ot i e
followoiz UkR.operent am}imtlcqls:esSerl@ Np. 10/6@ 00 (filedTSeptembdrt 18y 2008, entitled “Masking
Structl @faﬁﬁg Mﬁﬁlpleaf}’a érs ‘ﬂTcluﬂ?ﬁ &h | o fibus! éart% Véfgel i stehél Nd h6/661 379, filed

arra% ']e substrate h the are "
Septerghgt |n g A5ttt el ree&eefr@nwowaf% S‘WSP‘EF i Pfeondupior Reyiegs” and Seril
No. 13O B filed Bebhuayer, 2604, witkitd {Teangpaiphtoynethtng Garboit StictutelheSemiconductor

Dev1ceséu%ﬁ %Mf T% il%le%lg}r 1'119)?poﬁated%‘§7 %F e% f . a%kgergreg%ls% &L%@s&rdlngﬁedfu]ly below,

one 111 us I've enbo
the layalr qftlréelﬁtm @areea,l &2 shopld hngemipeised ppypagiakihasfs selprtively ptffeble with respect to
the mdkdrial t620ompHS& thead)RF ofGpac Mhaterinlisal Férl xanspld) ifGkY 1¥RY ofttPacer material 50 is

fo usi.n varjety.of . kno taX|
compnﬁer:({) %ggigoensmtg%ed%m t%eni%er ﬁfé 1\1/13eula(|‘.amgt I\P]A%}er?n eZSrrslay bﬁ a?l‘%)rlsé/gt olg 5111?on dioxide, and

vice-verpip 106 squrpg;treshy, diffgreng @atepinl conbinationdasg poghild. ng t hi s process,

the | ayer of spacer naterial 50 prevents the fornation

the e € on e substrate 13 th

ocitp (e i et 3 g af o i L P ok e pavicuer
applic®iop. I gewpyabrin ofe ekanplsl the thivknesset] of tha lay@ 2f insnldting meterich 6% waysbe at least
one-hdif ¥ 1 lélpd%ﬁlé 3 Gotween thg-ulgrdlllﬂéé@i sih tHaﬂﬁé’ia?etr bﬂgsuﬁﬁﬁgelﬁété"al (QZ'ehably fills

may be conprised of a variety of materials, e.

silicon dioxide, silicon oxynitride, oxi des of S|I|con

that can be selectively etched with respect to silicon

nitride, etc. In other cases, the layer of insulating

material nmay be a carbon-containing filmsuch as an

anor phous carbon material or a



transparent anor phous carbon material which may be
formed in accordance with the disclosures set forth in
wo b@ofizizhowi ng U. S. patent applications: Seri aPCINUS2006/017367
10/661,100, filed Septenber 12, 2003, entitled
"Masking Structure Having Multiple Layers Including an
Anmor phous Carbon Layer;" Serjial No. 10/661, 379, filed
Sept enber 12, 2003, entitled ' "Transparent Anor phous

n St.ructur |n S e n
the sp%gé’?\%&? %(%bceé éVé)rdel q@%g{ﬁ?@&g%@%ﬁ tRe la¥e? Exn%%nllgq]natenal 62
nmythP3%%%@&@ﬁfm%ﬁﬁﬁpﬁb@§4iﬁﬁbon Structure in
Senlconductor Devices;" all of which are hereby
d Socr:elj)§ %t ﬁ%’?rbgf 1nTuF r'iggllﬁ erial %{1 eelrllgrfcgrlpb% v Ianvgrlety FF known deposition
techniqvat, eg.i demigdl vaiqo@ﬁpdsltbe etgo Inpmf: Hlagratyfe embqﬁaneet tha Ilaytrh’émsuilagng material

62 is a3 b bilide ldﬁsmeétﬁh ?skﬂ)rﬁled/‘ﬁytar&h&rﬁcﬁp\%ﬁ& dbdsitidH rdzests enga*Eog Béd precursor.
S
In one @?&ﬁ%lé qlsﬁistfatnfeﬁgx%&gty %?aggrﬁg%lécron h}g}flger42 3 ougd)e ugdenmﬁed i.e., alayer of

sﬂwonQﬁﬂXﬁﬂb IdQEdted)ﬁt Stempetaure hdsttitan 380°Ct fneinthéthie dichy@e ofxhe undensified layer of
insulatk ‘?hlé Agél |6£]g g%v&lhén@i—m g&llﬁﬁyocggwﬁlq;gQMarﬁcggvﬁ{wep t!) 4 {h%ally grown layer

I Ce-ve e
of sﬂlwatdg_qx]dw Wﬁﬁl ip &t r\éqyggdamélll ﬁg@gqlfrbgng ofﬁeeprfsgy élil-VCQﬂOl’l in one particular
exampleltl taddet thigkndR o thie ddyer@2 1nE(Wm@ﬁh‘t&1afB_61 Risdldcree sish tHadthe layer of insulating

mater1M%5 Iw%?fog'g Q}%pngll%sncg kéy?lc?lnﬁ 6t4|1§(%vg ﬁ{e € 1%% llcgho t? h?h%fnln %h]g ahE& 10 between

ness
the adja@y‘fe\yor@fme}s hk u’[tgp,,un@wmg’p@,lqr ap}amglg thg@pp@éxo@profeécafgt the layer of insulating

materifl 18 Ishab&ed @lﬁch ttﬂ'zlﬁ‘ pﬁlﬂa@ﬁ’ rbgcu&Zn ﬂﬂ@ﬂl@yﬁ&jﬂ artal €0, Wﬂfe dizd dnB ﬁﬁpelo'k the openings

o0 in i Fsoh BouhE B o By LB e R b Fatffole poffigh weed
forminig tHedaytrrod inpulasingmigerchl aveviell as thetspacing g betwrfen thpworld dings Agyin the memory array
10. material 62 may have a thickness 6 1 of approximtely

25-45 nm Moreover, the layer of insulating materi al

62 may be formed by a variety of known deposition

t e@hmbsqum@ted & Kjgure 2H) enanettopic apling pleesss perfoimed et the lajen of insulating
materlﬁ%g td thér%?tdgf'ﬂe 'sM&zvaﬁr!Pané M_fawn{ tncetrénﬁéf&rde\qge 1'5 %?ﬁ”e Eéri'pﬁbgal circuits 12.

eri al IS a er of i con dioxid
The c%eﬁ%fawwssgf b s 81 g 88 e P BET bs %Wtebfhet%ggmﬁélreﬁ@ace 32 between
the woldss BIS Thud ifeielspReB2 belviterohewa lifids ¢ Utaarvhry fiol| foséxa@ple, dgproximately

50-90 ﬁrqg&q g)g%mlaé algphgatll)r?%% S]i)ang 68 lnl }I, ﬁ:agyil ﬁ“c%'ss ?‘ &?tacgﬁla%w ﬂ;_}g Gim. During

er of I con
the etcHigp BOPEBEFethio f@fmt téeni?éﬁe%\?%? eubptangial poriigh ofmmsulaéie&hyer fain the memory
array 10N€ aled @dared atHRwO/er, ihéhe UNEIRAG dnib8diménd ypertiodfof tHéSMhl&tng meger 62 remain

betweer;rqul~I aw%rg nersélll a([) {3 nfserl’rllkg%e {bhaeft?rlzthfe fst rllrlléll:]pgocesrs A& Sco dgﬁne khe spacer 66 is

comple¢d | con di oxi de. V%lle it is not reqU|red |n aI
enbodinents of the present invention, in one
ticul t he et thigc yer
e G Qe RBPE P b Bt At FEURE Ry e pRA Peromed
remov{a poydéms offthd Imeubdiapdcergnatrsitl@p ihal arcoRt potedtedfby thmspagern b gidatds, the spacers
66 perkﬁﬁ( Qﬁ’nlas@&g %ctﬁ)p Qé’l?refaﬁﬁto @t@ﬁlﬂgad’fé ﬁher@ink la9é? or sggzer' rﬁ‘atérlgﬁg in the peripheral

01rcu1ts|-],?u gn %F Hlui“ﬁ%{ e eﬁ‘a‘fdt“{‘e(?h‘f'}ﬁfﬁmé}}&fmﬁFré“ate[”ﬁlé0 &ézﬁlagrils?q cg ﬁlilicon nitride and the
maskingrspees® if @mptifed of Slicer c_hcxﬂdej thsadhirigiprogessratadapied ko SRctively remove silicon
mtrldesaﬁél & trﬁrgwec'ﬁ{ﬁ Bliéon %Exilcllplgﬁ&ﬁr 92 ftheorggs gc‘ éu'a&rstéa%nmmgl}fatm%materlal 64

betweefnélveé,yorq)lfnef He eJhgltrqzsﬁlﬁ ?r}r:tget defipig qn 2 CWSIW éﬁagelr ggmﬁﬁeﬂ @f a portion of the
layer of ppeertnineripiaiOtand the 3jfacdd 166.C BSGhe MMELEITRL eﬁﬂbSdmiSrﬁ,dhd tompaitekpagr 75 may

have attllllﬁmLs?thé 5:95% y gvlfv‘z‘ig}l ﬁ%ﬂ%@iﬁé%ﬂ ‘;i:\ieotse igv%ng h%g’tcl%‘%%ocess 69, the portion

of the glyqr g(}spg_qgr mm;@{ 50 aheveiths qyrtaga 2d f the nlp{dg earao Qghe @gRsistor 15 is also removed.
ani sot ropic etchlng process is performed on the | ayer
of insulating material 62 to thereby define sidewal
spacers 66 adjacent the transistor device 15 of the
peripheral circuits 12.




The conbi ned thickness of the spacer 66 and the spacer
50 nust be greater than 0.5 tines the space 32 between
W0 b@omsn3od | i nes 11. Thus, if the space 32 bet Wwe@€nus1ive6/017367

word lines 11 can vary from for exanple,

approximately 50-90 nmfor a particul ar application,

the spacer 66 nmay have a thickness of approximtely

25-45 nm During the etchiné process used to formthe

Also n&%%ﬁmeﬁﬁe mé%o%}t Ak éx@!)secplg We 'etglnné)grocteﬂ %9 tlf&seqllla gé g‘glght reduction in

nenory arra

the th"i&a%/?é\’/fé?e mtrlﬂe ‘iﬂﬁ @Y?YPP a5%y werd \1}%"5 éhb%ﬁ"ﬁéﬂi@ height pf theyepgcersf36 positioned
adjacertt kbe wioriSiuésat ifmigy h@ yeiprieed of gifven witribet ween t he word | i nes

11 of the nenory array 10 after the etching process

used to define the spacer 66 is conpleted. Next, as

i Gt tinskipatedh inF3 Gy @ plotargsist mprk &6 dsrfprmgd ghaye the sremary array 10 using known
photohthﬂ@l’aﬁ@tt&ﬁmlﬂés t MBeradite)\a6 1@191mp|la5tatﬂﬁr1fr&fe§§e€€ tnﬁlcz{t&lnw the arrow 79, is
perfom?e(a S ko?xg She Sf)ur%p/qgam f}%lons quforStR aélgstori.h A %n tﬁe perlplheéal %cgg ﬁs Note that

prote
during G‘BS ?jeqefsoillmloaatmgmhﬁ goufce’ﬁ@ml lmm‘ar@\Sﬁ deterrmafldaw dlge width & ohthm gomposite
spacer V3@rmibd dkd pélifteral vk 12f spacer material 50 in the
peri pheral circuits 12. In the illustrative enbodi ment
wherein the spacer material 50 is conprised of silicon
niNExtj gl indigaiedl in ﬁieurnalékﬁlmlgxtstpraiomlveﬁﬁmb\sngjmret Fpbotafsist 65 from above
the meﬁleFlaﬁ@nl 0Chh @ ¥drfBnind el?neetcﬁﬁmg Biohs ﬂﬁg GE &ShahtSo m@qerﬁ&e ic]he remaining

ﬁ ivel y renove s ? nitride and not renove

portiong 5f [hE gisteFtl gk GRS fi i a“?g ateria jxer PAs k& nige é&i@ﬁé%?%foe@ed in the
peripheggh dirduitee! 2jam well attherpgrtmmoérlm alyer6finhditivgeneriah€2 haoveeh thd WS lines 11 in
the melqig-ry aﬂ'_eg" 1§ Wh@lg H:lm;u?g thunmét@ﬁl (ﬁ'l @rfe sﬁycér lla(%} SQEIH‘Q&CP 0ﬂ9@;§4u¥1§m a generally “L”

nprised of a portion of
shaped §%§¢‘6 drA ?.péafzg\t fhap'anglgoréﬁamtﬂ}?@e@)ﬁg&lépwg@z [Ty the Hl@stratwe example where the
layer of infulssitg mdterMEZGfmrﬂhm bt silicbrddox@dd En e tie taerSp saaf mZt5rwJITEQ/1s comprlsed

of SlllCngldé tﬁemtcﬁ}ﬁg %gﬁieséqn g{ Beﬁpe%-?ng%zg 5%&&%&9 écl (g%ttﬁ%é{chaté to selectxvely

urin
removeBp IR i B aFIE 16 i RioRE BRESD overse rdher materia

combinstith§ endetcRants nedy bk b@pleyet Iinl ad&)rd'éﬂda Wi tiRfteablifys of MO Sle&hiQfivedn, Note

that du}i% tﬁls 31‘%06'; Ose}%’? (ﬁ%l e 81x1% tS(l_}II%Qn Jbas'érlyegsléc% grotegghe ﬁr!}ﬁngtg){Mi;hnbée memory
array 1§, sl?qngsw fhlsr kydigBearie rﬁwlfi ¥iching pltO#ﬂS&z khsewdengifiedt inbiranpft the Higer i nsulating

material 6y FweR Bs 88 prédge Vi@ﬂhéj oﬂehﬂﬁ@%4 W es tUV?ethce%% elch @mb Rlggtkb toOJompletely
acent 5 e word lines 11

romovq QS RBINSIE maBl Pttt o b0 O e et et n vrious
other poriiefis e’féihee@vmm e.2 Gucteas p Hotlor ewmrtsitolaasiegid Specificaliymet ttal) oneecordance

with thé iHGsuWTéﬁlVodﬁﬁeh?dépllt@d ReSdid) gle lﬁﬂﬁ&ﬁ@s ’p/rb‘ﬁh@ lsﬁat':é? G894 Qxﬂi&lm the transistors 15
ues | antati on process

in the P&ép?‘?rﬁ&ﬁ @it %zds §Ptir ﬁ'é“ §?t PB’\‘AF t*?lﬁkne%% 8 bfé?efsa?cﬁré& M%PWM@ 10.
source/drain regions 24 for the transistors 15 in the

PEHfel JRIGE i enfidn 1scééhér§ly Hecte MR g}&hlaélgf n%H‘Fﬂao@?m% Bée%va?g 9&%%3 B g memory

the 'l ocation of the source/drain i
device, ud ¢ memefy devire 79"1161““% Fsh gidevysll spacsas: slga@ewusr@mfecfqunh the method
comprided orping, isjdbvelladpaceis roa L inemdky deviveXebmprased b4l hﬁﬁlb@dm’a)n and at least one
periphls G At A 8l By Bl 51 TRT RS ey by, o v
S*dewalb@ﬁ%beww&g figehthictrspsi ang) fopning e segond §idﬂ@ﬂapﬂcetaélh@ntta tragsistor structure in
the perpBér@lClirbuitg bty sERBD YiBevial @pdc@NRVIAE BGeddfd thicRiss Bkt & tk?‘eater than the first
koD bR Tne! (1 o SR SE3m HGresEa P HECT BT pIC e oo of spcer
mMﬂmberU|ts 12 as mell as the portions of the |ayer of

insulating material 62 between the word lines 11 in

the nmenory array 10, while leaving the material of the

spacer layer 50 in place. This results in a generally

"L" shaped spacer 75A adjacent the transistors 15 in

the peripheral circuits 12. In the illustrative

exanpl e where the



| ayer of insulating material 62 is conprised of
silicon dioxide, and the | ayer of spacer material 50
w0 2006080309 sed of silicon nitride, the etching PCDUSNE6/017367

may be perfornmed using hydrofluoric acid as the

etchant to selectively renove the silicon dioxide

material relative to the silicon nitride material. O

course, other nmaterial conb?nations and etchants may

o SR W rARSSRRE e b I8 AR B8R UM o
word lihagmaeture bf agprintomderray ofg inleineity devéo a@ebwe 8 trﬁrelsfslr grdEe Ofiah)éﬂpheral circuit
of the %Ha%xtyr Rie, Jokmidg tahin ki @’ayEFBdWe%h@l’aSI@)bf Lfhcer Dhbltdrlﬁgpdsiﬂbr&d above the

rofluoric C|g etc $c DI 0 I he

tranmstﬁ%inaft%re 8 th? R&ip egy gfcuxbfan it jrmél%g an ﬁfch%% %rP?l'tlags ong% l%?/er (()jf Of Spaer material
above g worll Einqxresienoaefof a fitvesidopaisprrgorGide woird ine seueaire e fiisighiglewall spacer

do RAHLI ALk GOMRIRLE! Y remove the
being BFHSE&O%% |S%A>§§n% mat er | a & Thus, there should be

m ni mum | oss of silicon dioxide material in various

otth gt apdliret ilinfti@f entbbiimehe \thecregthod . comprisesudebosiiisg a laybradf|spager material
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perlphﬁg ICEGUH of thp memery devisedarming a@faslilrrgéaygbage@rthejgg\r (gd?aﬁiré?ﬂena] positioned
above 13 @rahsiston Sthféhﬂarcﬁ‘ thketigheraN@rce badpfeEs@lingCGin ragisttibsic 22hihgSprocess on the
layer og %)acetr I%'fr\tﬁr‘ia a ove t eavsoré) lmetstru%8¥el%rﬁelﬁpeeast§rst§§ev%ﬁl sé/alaeq fQ?‘ %%Fdsime structure,

I nvention Is
the firsg eidrovalh bpiager bnmgeeme@edtoétha sRvest aeriebndhaingradest fhicknggs. The method further

compriaésEWRzla l%a&QiSl&x1ﬁﬁllﬁomrmﬁo¥ed®ﬁlbﬁexf a adﬂldcoadlmﬁfg&ﬁbétrate between first

mdewqﬁjl!spaﬁgrf Pog@?%g on, ﬁcEagaml 1ne ?ﬁ%v}.@res a%ggs arra)n reeg'l% m% the maskmg layer,
and degésiiisgialalyer opmateriababoye the 1men®‘rsya°€relweelel aélmmrﬂil@@ﬂsl%ﬁ stgcture and above
the womeﬁmrsﬁfucafré‘ @M 13kt Sliewa® shaler, AMQayRESFinARAL @Em@édﬁ@)ﬂéeﬂ obaymaterlal that is
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amsotrepaeteltmgﬁmwessgonaha‘ layes bf hinerok meksBneaaaskiog sragry a@laos@dhmleb'er of spacer
materisl! aqﬁ&ﬁ'J ﬁ%ﬁr sh%%r@caﬁﬁ]berﬁmﬁﬁ@ﬁrsétxﬁﬁr%rpr&&% Wk ttﬂérlgyei 5? sbdr& material
era

circuit, the second sidewa C ng . N
using (g SURKDRCHPACH 1T AR § SO SN SPREPBHB it P ot Shuctrs, the
second Ste@KNPaS:, bein edndirised ofike dphdesinataiathng by d seordiahiekingss that is greater than

ial froma single | ayer of
ﬂwfﬁ&eﬁ%ﬁmgﬁﬁ?Z@%%%%ﬂﬂﬁéﬁgther illustrative enbodi nment,
t he met hod conprises formng a | ayer of spacer
milﬁ Gﬂei 1Hi.lstréliki?@Mﬁaoalmw,rtﬁk delitEcomibriseCd hign@oryOdrag canpriend pf @pluraljty of word

line strucblres elg%lo ofytPe elura111 ¢ fl Qgr]gi ﬁﬁgvt%cfﬁré BM I Sﬁrgrsm%%lglp%ltaé& ?onggd adjacent

eril era eVI ce
theretmkﬁrﬁgldbwleqpacarb@weg £ fiest [thigjasss, ghd & pa@bqral r?'tﬁ“ér"io‘al’r‘sed of a least one

transisff? §Mdg%€£ncﬁd@&wm §p§h€r om0 Sdj &b Eheﬁ{o[ ﬂblé? teddn@ siaéwallRgacer having a second
era
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from sssfingle dtyerroéspeeer daériahe a first si devval | spacer f or the

word |line structure, the first sidewall spacer being

conprised of the spacer, materjal and havj

t hitie Rpdler enphdinents dlioloper ahove 17 LUTTPAEIE B Gttt aytbf“ fpgdified and
practi¢ve tith ditfere0 rbor éqpivalentl @posistapprgenaitol thase skilbdd is piscostr hapiag ¢heibaiefit of the

teach1% Ch\éx%m Qanlplen fhe ?‘orcéég st sCseOfort aBFRERaY b pEAYmA i m aa different order.
evi ce "and bove transi stor structure of

Furthgsyagrp, ﬁﬁé‘l‘“atP'“oé? e dtendegfto thp éetﬁﬁr?éfvlstaewnc% desfey rhﬁ’ieﬁdh%i”“ other than as
describESKt th8 dlaimB pebw.ab aveerdféie edldi:yteliat of papake emiodiments dikclosed above may be
alteretp gfc‘ ht 18&1e ?ndaﬁloé{l& (’Q%tloglg %\QSJ ?stlc%ed S@x{hlﬁctrhy gcotanJ %lt of the invention.

era I'rcul ormng an ani sotro

Accorémﬂhuﬁwrwwéwhfélﬁrem I*\Sei‘ls F%ﬁﬁ’e’f’ ingge C?ﬁ‘asc?élf’wfmt eri al above
the word line structure to define a first sidewall
spacer for the word line structure, the first sidewall
spacer being conprised of the spacer material and
having a first thickness. The method further




conprises formng a layer of epitaxial silicon on
exposed portions of a sem conducting substrate between
wo peosti3sidewal | spacers positioned on adj acent PEUS2006/017367
line structures in the nmenory array, renoving the
maski ng | ayer, and depositing a |ayer of materi al
above the | ayer of spacer material adjacent the
transistor structure and ab&le the word line structure
and the first sidewall spagefgthe layer of material
bei ng conprised of a mate hat is selectively
WHABISGbMIMER t h respect to the |ayer of spacer material.
The nethod further involves perforrri ng an ani sotropi c

ﬁ,tég E: 23\ IE%IS ?i% ofs & emalll %p%c TS Iorél §1/ rélFm%r%l d%'%g g%l?prlseed of a merpory array and
at leastrdlp pacipheral tirvelt,tcvlmsmst or structure, and performng an
etf&'l?l'ingg it AGSERR sifabkr ta&]ﬁ:erlt @W%fd 1R stHBae 8 saliBh @ lobyBhrapl SAid Grst sidewall

t he maskin wgg?cferl g n;g to define a second
Si devvaIsPaC%rg‘é UHENHY *Fhe transistor structure, the
s doaing astcdadvadelvals race rdjidvei mgansignpstriaeel inohid tahkeasscpacperipheral circuit,

nat er | %L,d m&duﬂvwgnq ﬁeﬁqu&radseéona GIRRSShd n%teaee,stheg,rsgm{ thickness,
than the first Eness the first sid

I n one TeERSH ﬁrﬁ e Seé‘i’fﬂé’&?‘ﬁ‘ﬁu. FRACeTY PR e érslﬁﬁr*f g By of spacer

menor y nauefisly conprised of a plurality of word Iine

structures, each of the plurality of word line

structures having a first sidewall spacer forned ,

ad} acenfe mebpdpirlaim 4 ewhesinsiddirg aughierond sidevet! spasers arg cgmprised of at
Jeast ohd dtSilicdnRinGde¥BREn diekidd aid JIRGH iewiad. circuit conprised of

at | east one transistor having a second sidewal |

spacer forned adjacent thereto, the second sidewall

spacer Thawichigd af gaimohdvemin skt &itst sifgyall spagergipe ot Bickiepraianging from
approdififel} 19 Btnnd Akt §a|fd'k€(§>§d sideel JphJeﬁIas aﬁtﬂﬁktﬁ@@@@ﬂg Sbril @pedximately 45-90 nm.

spacers conprised of a naterial froma single |ayer of

spacer material. The particul ar enbodi nents di scl osed

alfove dihe miethdd pripian i, wheranfoxmingsaid fifyband sagendtsidevallspaperpeomprises:

Mghidide @ 26 R 5REL hiaRlal 'a%véjéafdf\ﬁfr@Me sREuref Uhil @leBBY array and above

manners@ggr arent to thaose skilled in the art having

the ber&f fFensisier THE 5 AFEY OpePibAa! SEBHE exanpl e, the
prioodgs nstkaqpdaysiebovearid layeabfcsveeermatgerlédal Pg raﬂeastrmdpqunheall circuit; and
di prIf &féj\ﬁlg by Qﬁsgﬁ(;‘p‘lc eﬁH Ee&% Said IQ)Q:r l)ti s cE@ﬁa‘tegmsforﬁE@above said word line

inte construction or, desi

her ei n gm&mto tf&fe%?eflﬁwaﬂ st AL RBEY PPt e Bk

below. It is therefore evident that the particul ar

enbodi S I i ed
andal | TRl TShARE GnaHE ol e Rl

sdopeingadd Bpking Y t he i nvention. Accordingly, the

pricvinfipta 1@yer SOngdHal &be%ed'aia ldy& oaSpaS@tmafeamtabJadeﬁt shid @rafsisl Bicture and

gleldgwwadﬁovse S%él((l: \é/\)vc;lfsﬁ 1(1)1% gla.l re m saB naemory arrny salc(i) %?/e(%fof Ifngtrrrgl Qe%lg selectively
menory e&]hitbéﬁjmﬁlﬁdip@t tOISfE@Q!er erﬁ@ciiérﬁtebﬂemél circuit,

C QRbrinhls B anisoREpTE eﬂ:ﬁmépx@beﬁssoh &4 Hayet hatripias @Jﬁn@ﬂh&ﬁiﬂ@ipa@r adjacent
wor d I|n strgc ure ar.r

o1 devel TaLREELPRtRTrAE! B FARE CH ERHEE R i gl et

a second sidewal | spacer adjacent a transistor

Stq uct upg rﬂemo@é}1 c!%m% fbr@l@%mﬁﬁ%g Rﬁifn‘ P lﬁ%ﬁﬁk sdfid lafel! bitmaterial, growing a
d nd, t hi ckness

sai d second si dewal a sec
protecflﬁad%yexi Q eé?Oé%iitp@plofswéﬁ s at?uftfnlg Syostr aﬂq bﬂ{"ﬁ gst sidewall spacers positioned on

adjacent word lines in said memory array.



wherein said first and second sidewall spacers
conprise material froma single |ayer of spacer
woradoens@he 2. The nethod of claiml1, wherein seCHUS1006017367
and second sidewal | spacers are conprised of at |east
one of silicon nitride, silicon dioxide and silicon
oxynitride. 3. The nethod of claim1l, wherein said
first sidewall spacer has a I} hi ckness rangi ng from
ﬁggr gXI’lﬁ@t etlﬁ‘}és%%lf‘%“? g Whel‘g'lfl Igro %g saj r&%ﬁla\lf zalyéjrec\é\r@prgass rgkvcmg a layer of
epitaxigl silifgpe et hod of cIa|n11 mhereln formng said flrst
and second sidewal | spacers conprises: fornming said

8 uct are PPRE B SRy SRR SR Dabel el fove seid tver of spcer
materigl compyisestporforming @ cleresidion procsssitel foan al|dersified byre op erterih elyoa¢ said layer of
spacer@afeiddi t; formi ng a masking |ayer above said | ayer of

spacer material in said at | east one periphera

circuit; and perform ng an ani sotropic etching process

0. sai dh¢ mytked gfclagpacelrerampdaidrmenloryf dmice conepbiepy et i@t che of a dynamic
randorme&ls ,lnérmy &L&%ﬁumhmm&% by define said first

dewal | 'spacer having said first thickness. 5. The

nethod of claim4, wherein formng said second

sndemahhemaamafdmmnpmha&smnmaﬂmmnn@r@awﬂamn&KMmgmmm%cmﬁmmdw
d YEE iavd:- OF A layer of material above said |ayer of

qmmggacefyr iﬁla a%facent said transi stor structure and
above said word line structure in said nenory array,

said | ayemettdd offeikierd, &her&efoRginSLh&Rihg Mﬁdryorﬁirﬁd'ﬂ @@ g Wintabking layer
comprf’se%so?ggh to"e%st%n%{egall ayer of spacer material; and

an ani sotropi c etching process on said
Iayer of naterlal to define a maski ng spacer adjacent

sapd | ayehetfd oﬁﬁﬁﬁ@rfuﬂlﬁlﬁ @)Hpﬂdmgtraﬁ‘lvmlg §auﬁxﬂdsﬁ1§§§1§ﬁce§t@ laétine a generally
eripheral circuit. 6.

or Struct
Leshar SO B Sptet P o el PRI et o1 g, pri o ©o
formng said | ayer of material, growing a protective

| ayer Qﬂm§%QQ§%gagﬁghhﬂgs of a seniconducting
substrate betwe H Elrst Slg acers positjoned on
: 4 5

- QPR PR @b PRl PTES 520} OF Pyl gfgpvord line
of cl aistmc®yes mdnzed ﬁrstgmctywmlh@a@afodnqdradlamt ihereto,| saiddlrst sidewall spacer

CONpr i $85neAHAMnRENeR; idyer of epitaxial silicon. 8. The
met hod of claim5, wherein fornming said |ayer of

mtPSHROER! SiIghY somised 9t st ope Ssisiar havipe feaqnd kgl wagr formed
per f or pdjmgntaheek) &8d fec@d sjdevatiapRert@vih®d BacenddBitlSibs itlalis greater than
| ayer ' gi
9 Thegir?% %(ckr?:gs Hx@t a8's \/\%g#d?{ﬁ&%lgl Rac%%g)rfg%éﬁg ln@tjeflal from a
conprlé@@eﬁﬁﬂP%ﬁﬁ%“%ﬁ@“of a dynani ¢ random access
menory devi ce and a flash nenDry devi ce. 10. The

cl ai sai d a

m?ll hod TR %ievwe é) claltn IElerem sau? flrlgr {l]lgl(rress i§ aB)r xuilﬁte? 5 7 lan and said

spacer r ISeS Ccon al

second|thjckness i PPPEqy sty 4{5’&9 amj al .

15. The device of claim 13, wherein said first sidewall spacer and said second sidewall spacer are

comprised of at least one of silicon nitride, silicon dioxide and silicon oxynitride,

16. The device of claim 13, wherein said second sidewall spacer has an L-shaped cross-sectional

configuration.



11. The nmethod of claim4, wherein form ng a masking
| ayer conprises formng a masking | ayer conprised of a
wW@bwboswsed st material. 12. The net hod of cl ai nPG&L/US2006/017367

further conprising renoving said maski ng spacer to

define a generally L-shaped second sidewal | spacer

conprised of said spacer material. 13. A nenory

devi ce, conprising a menory“array conprised of a

S:lz: g: :T?IX dg\?ce\l@r gxm} ﬁewhsf’:{egnﬂ%tdﬂfﬁrgs ’icﬁggp ﬂ)aQJ h? aé gafnered cross-sectional
configypiipwal | spacer formed adj acent thereto, said first

sidewal | spacer having a first thickness; and a

i e R e R T S S S
amw%a&pa@éﬁmwmh@w%Mumm@aumwgecond si dewal | spacer having a

second thickness that is greater than said first

t hickness, sai S nd second side spacers
chpr i dattsReR i b PP e aE SrRgiE Uy Gy dod postioned
thereimmat erial . 14. The device of claim 13, wherein said
first thickness is approximately 15-27 nm and said
second thickness is approximately 45-90 nm 15. The
device of claim 13, wherein said first sidewall spacer
and said second sidewal| spacer are conprised of at
| east one of silicon nitride, silicon dioxide and
silicon oxynitride. 16. The device of claim 13,
wherei n said second sidewal | spacer has an L-shaped
cross-sectional configuration.1l7. The device of claim
16, wherein said first sidewall spacer has a tapered
cross-sectional configuration. 18. The device of claim
13, wherein said nenory device is at |east one of a
dynam ¢ random access nenory device and a flash nenory
device. 19. The device of claim 13, further conprising
a conmputer having said nenory device positioned
t herein.



