,e3e8$(6J8W!i J r r METHOD FOR SELECTI VE OXI DE ETCH NG I N PRE- METAL

DEPOSI TION ~ BACKGROUND OF THE INVENTION 1 Field of the Invention , The
‘invehtion relates to the field of mcroelectronics fabrication. Mre
particularly, the invention relates to the renoval of dielectric materi al
during fabrication of closely spaced structures enployed in
"mcroelectronics fabrications 2 Description of the Related Art

M cr oel ect METHOD EOR SELECHEVEOXIDE FEGHINGIN RREMETALIDEROSHION eri al s
. formed over substrates and patterned to enbody the active devices and ot her
conponents which are interconnected to formthe circuitry of
m croel ectronics fabrications The formation of |ow resi st cal
contacts is an inportant Factor in achieving the desired m[mmm mmmm’,"mm
performance in such ncroel ectronics fabrications. Increased.,d
conmponents enpl oyed wi thin mcroel ectronics fabrications has resulted |n
cl oser spacing between the structures which constitute the conponents such
as | ow resistance electrical contacts anong ot hers r 1 Electrical
contacts may be fornmed enploying nmetal silicide conmpound
materi al s which have |ow el ectrical resistance Wen suchmmm"mﬂmlﬂﬂmmnerials
are enployed in mcroelectronics fabrication msuch a fashio Neas,t orm
self-aligned silicide and contact regions, such contacts are conmonly
referred to as salicide ( self=aligned silicide ) contacts. Self alignnent
of the salicide contact gRykeRECRDYRGHE NVEXRIQNE, by etching through a
dielectric layer to formcontact regions in an underlying silicon conductor
| ayer After deposition of the appropriate netal |ayer, a treatnent such as
rgpid thermal heating brings about formation of the metal silicide conpound
| ayer in the contact regions only, with the superfluous netal being renoved
Adj acent 1t driekdhdfithe heertiont act | ayers commonly are forned dielectric spacer
| ayers

The invention relates to the field of microelectronics fabrication. More particularly,

the invention relates to the removal of dielectric material during fabrication of closely spaced

structures employed in microelectronics fabrications

2 Description of the Related Art

Microelectronics fabrications employ layers of microelectronics materials formed
over substrates and patterned to embody the active devices and other components which are
interconnected to form the circuitry of microelectronics fabrications The formation of low
1esistance electrical contacts is an important factor in achieving the desited circuit peiformance in
such microelectronics fabrications. Increased density of components employed within
microelectronics fabrications has resulted in closer spacing between the structures which

constitute the components such as low resistance electrical contacts among others



Salicide contacts and contact |ayers have becone increasingly w dely

enpl oyed in mcroelectronics fabrications. The self aligning feature and

inherently low electrical resistance of the silicide materials are

especially inportant as dinensions and ground rul es have di m ni shed The

formation of salicide contacts is not w thout problenms, however For

exanpl e, the unmasked dielectric layer which is adjacent to the nmasked

salicide bl ock et chledtayadtonpactsanaytte fseed @inploging ahétalisifiaide 0mpdunt Benductor

- m croel ectronj c .fabrication must be subsequently renpved prior to further
processi H§teriggd ‘éﬁl?g‘laﬁ low elgcirical gpsistaneg oV \‘%ﬁéi‘@“&f ‘Wlalﬁﬁé“oe%m@él“? ci de

bl ock et mrbé}y&rroﬁmm%n%aﬁg YEAla theRBAAG ko Rfm %éd Mfgasu %&%nl%rﬁm

etching, particularly in narrow gaps, nay result damage to oth S|I|con

oxi de | ay@tﬁlsonnaﬁs peercoingnpnkyrreigagd tojas Isailnq@eégctli-ilenectﬁd&m)Icanﬁeqrts SeHi abgmhelnbw

i sol ation neh l.ayer s .an h t hus

t ovar ds tﬁ esa d%%]pnt:;ﬁgr}g each(%e e%%g g%m?] b r%@ilm tﬁrg i%eglteﬂlgf'tc H%r tP%o

enpl oyed cwnthdt irggions ¢ oedrdedyigdilesn f:atnlnctoatavanﬁﬁwdebmmo@&étm apm;iezde freat ur es

such as Io ed for salicide el e[\%trlc . t act formalfti3 Ei‘t‘; he present

i nvent i offYFs @ JEHEIFR 6" i P {egmal Nealing (RSP HARE e o R EReL osed for

enpl oyi ngoﬁ it §4VRYin ke nRkEekibhLony2 With SheeiPérAY&AH methl bahgtendved A &“y«i ,

contacts within ricroel ectronics fabrications. 2 For exanpl e, in US

Pat. No. t&saivide oBact livere Fersmenlnanedenmsd dielpetricspasenlgyesel f al i gned silici de

contacts in a silicon integrated circuit w thout stribgers or stray

silicide conductor paths The nethod enploys a thin polysilicon |ayer

patterned so as t Galivideenntacth ynd doatacolagerchiave Beriome itbeshbingld widetyadnglloyedyter such

asititaniumis then_deposit 0 t.he_silicqgn an e titanjumsilicide
Cont act T BPSEAR EORRR b e S et fate ity o5t S Ly St Vo
Naem i ntfd sihcide@tatddals aPe obB&tiald BnpdiiafiCds Asfdhsidnd1BdRPshint dled AN EHiRGNiSRY f

al i gned gate, source and drain cobalt silicide contacts to MOSFET devi ces

The met hdde &rppesnsotisglicidespntasts wrPbwitegut aroplspsntoweneo t he patt er ned
polysilicon layer first formed over the gate, source and drain el ectrode
areas, followed by thermal annealing to disperse and activate the dopant
Then a layer of cé&badxampk, tfhoumedkcﬂ/éclthhelapatwléthieaﬂjmhtysithei roashed saligde and a

ST aan Bk FRA RS Gliop o ekfiveEtdhun® P g AR GRifetiofs Bhleabidf miR 281 | o0

t hen errplsmsse@ehm fembvad giRr eofaathér ;ﬁ¢desmgdeu§ammv deticonttieciagers &3k emplofed t her,
Huang, in U.S. Pat No 5, 863,820, disclose met hod for form ng contacts to
memory ad#salieds elogs stehiferers e P%eqé‘ﬁﬁ‘ée@ﬂYaz of sliigop (9§'idﬁé "@lm?féh'% ntacts for
the | 0gi Gagichigty h$aROW gRACEPREACH HakBsd BN BREK &dcfe%yextssm phARUIEE dgdi,Od

enpl oys a protective coating of silicon oxide to mask the rrermr evi ce
portion dlingsdicaraxedeyersinshajipw ispltipe fremches figld oride rfﬁgat'%lamwr@d oliket he

| ogi ¢ device portion of the chip Then, while the |logic device portion is
protected, the nmenory device portion is provided with self aligned contacts
(SAC) Fi nal | y Panit éstthed towardm the.g8al FPanproBed36@h@Bdor dingvihgdielectrinetatenid f or

formngas al i.gned i d eeI ctro afeldefe

{rans! ot gropra TR ETe B BodRkSps il e Gt Rl e BBl o
does not sﬁ&%@%ﬁcﬂ&@ﬂa@dbrﬂﬁﬁﬁﬁ thdEme preséht @rentiohieganelaMpéireerepl oys a
patterned polysilicon | ayer whose surface is exposed by planarizing an
overlying blanket insulator layer. The exposed patterned polysilicon |ayer
i s then covered w W{h(%s RRtHo8S Hh‘%lgb%t(ﬁslclo?éd fof bt‘flﬁ!o#nﬁé{ grd re§19v1 dkféctﬁ@ia%@

pol yci de gate el ectr Desirable 1n the art of mcroel e roni cs

f abri cat ieowlogedsinfofdiing seliide evotans ddthiromicragtentrengcsdplticaéonsvi ng di el ectric

| ayers enployed in form ng salicide contacts selectively and with

attenuat ed degradative effects It is towards these goals that the present
invention is generally and nore specifically directed SUWARY OF THE
INVENTION It is a first object of the present invention to provide a nethod
for conplete )



renoval, of dielectric layers fromselected regions of substrates enpl oyed
within mcroelectronics fabrications It is a second object of the present
invention to provide a nethod in accord with the first object of the
present invention, where the unnasked dielectric |ayer outside the salicide
_block etch layer is readily renoved sel ectively between closely spaced
structures with attenuated degradation of the m croel ectronics Fabrication
It is a third objeEbr @cﬁmpllaeY@J asEst PatnNent, § Bres0odipiaswd dimethod®ir isrehigsedccor d
-with theéﬁlrst et hod o g resent inventjon and/or the second object of
the presdhgnedsiicide F%‘Ha“%\}l‘iér icpthiBtegRFad i ORIt WO S pecr Hf ALY sif g conductor
| mpl ementaehs T AGER Ehplbysh tﬁlhﬁolgﬂl?éoﬁ lzﬁ’fter ﬁalt}‘earngﬂ So&Nb cb\'fk\‘%ﬁ‘lt,' 'tl%rbon{a@ler eis
provided a method for reroving conpletély dielectric layers formed upon a
substrat eesempﬁ@yetﬂ Aninetai layen syph@s biehwatis ban depofitaddroverahe shcoirandrtheaginoms
wher ein cHos ¥NS$%§,_m%%Qyﬁ;%&gsS %chmgg 3?" gk ned silicide or salicide
electrlcafcggﬁ 48¢ s™RaVvE i FEBE T EArd Wk St tEh(Et ed degr adati on of
the m croel ectronics fabrlcatlon To practice the invention, there are

first provided close aced ctures_ w.thi subst nployed W t hin
a m croel ectroni CS%T‘%‘}{WS@@{W B‘n ﬁarteN? s" ?8896804%\%?5 %’H%‘L%‘{J’ii’é? Fping sgif-4

sal i ci de a!nb&takgaleay&,rrceeammya amam.hé,@@&nfaeﬂa&@mmme%@s Fhemembl bpiBRd er i al
whi ch may be sel ectively doped There is then forned a patterned photore5|st
et ch nmaskon thepf@ﬁ@awb@tthapaétempglywwgmtl&yer iprattfpenwwerpﬂhggm@@u@p et ch
mask Iayer ther h tch h f. the desire

cont act re%ldf)"“‘ﬁ'1 Cr“é)ae%e%ﬁéﬁsg’ £y %‘eﬁ‘baﬁ '1% 1“5 «9d1s eéseraélgm%)‘\:/tg a%otﬁe +°é’ £ %he”
silicon cdajeabficabglt d;lfeﬂmdtdverahd&)bmteh]eh@ymthtlmmnddesgmﬂndsrgmtptahanoiﬁ erab ures
of} the sybstrate s & E §1r}|gf ar the Sf de dielectric

mat eri al "TRVAIEY W °r¥e 1 i tAH AR AP %"&HBH“‘P%‘B“&H B‘ﬁ‘"F%Yt?&? ATHFEOTS BRIE nt

I nvent i onhérRYl HReMRP lsAN@Eniploye® fd iR HRGhbMEsIIRRI stcfcBhtagial | Ci de cont act
fabrication on silicon substrates or silicon |ayers formed upon substrates
enpl oyed wi thin mcroel ectronics fabrications including but not linmted to
ntegrated ofroult s AE BEALL O PADKE CAY 815 uistALA fifldd for formin

m croel ectronics fa rications arge coupl ed dévice m croe ect roni ts

f abri cat iconmg¢ts ocemamow agdl bmicrcmt:mtsmmheahmmhrpocmpiewﬁa@lwndmomms fantie idgm

panel dis ectronics fabri.catiqns The ent vention enpl oys
ot hods. TGS O O R HRF I TOR aelipg Bpesy & Pteas ey

fabri catiRpn Bxllle A AR gatndibrit deisegiortndetheadhth LaRAeRCAliclddontatfsenalybe

nmet hod of the present invention is readily cormerm ally inp] enented. BRIEF
DESCRI PTIfesqedpnthiogirdgyisgasrtioieofshs dur J] herf vyl ﬁF@éO%%#V&a@aﬁPagSe@oweé he

present ipyRBLAQURESpINELT AL WithRER afidhed eigxisaef) the Description of
the Preferred Enbodi nents as set forth bel ow. The scrlptlon of the
Preferred Enbodi nents is understood within the context of the accompanying
draw ngs, which fo r r f I n g. |,
Fig 2 and Fig. 3 a?gh |rec%ea'cizl’alklcgpwgrII t%ag%gr?g’rcg C%%T‘gﬁ%?hﬁr’grﬁwl?ﬁ%ﬁaes{ﬁ esent
inventio rahgatudqablycrda gaue ielettesdeawithin s fieldh effdcetrarattoe (BOT) witendin Uk ntelmd sificids ent

i nvention Fi ustrate the formatiqn.upon ate

ol oyed FRFtHoh e B FisuPaE 09e AP TRt SheadrBReh RSB o R TR

di el ect rigpagiaink€ palgsillon Wyed WHRE sittacd isicRPdsey BElpIRiPB@L hh 8erlying blanket

insulator layer. The exposed patterned polysilicon layer is then covered with a patterned metal

silicide layer, so as to form a polycide gate electrode



Shown in Fig. 1 is a silicon substrate 10 enployed within a

m'croel eétronics fabrication having formed within it a shallow trench
Jisolation (STlI) trench 11 filled with dielectric material, closely spaced
adj acent -patterned transistor gates 12a and 12b with dielectric spacers 13,
and a conpanion isolated patterned transistor gate 12c with dielectric

" spacers 13 Forned over the silicon substrate and features is a salicide

bl ock diel ectric | aysabiemheydi BfmRrabisesoniss thirkaionconidiitntigndhekest ri c

. material 14 Fornmed over the substrate i s a patterned photoresi st etch mask
| ayer 16 foAnting 3nddpaeving dicleqidc layqrs epploxed i tortaing saligids Reierts lertivgly and withe
silicon §HP,§Jta{egtd@g,;g)a“Q@yﬁggps the silicon substrate itself enployed within
the mcroelectronics fabrication, or alternatively the silicon substrate 1
U may be conprised of any of several silicon mcroelectronics |ayers forned
over the substrate, enpl oved w thi m croel.ectronics fabrication
Preferably the sil }t(':Sgtﬂﬁwggéf)g}e?ea%oé‘isgtﬁa%it%e Fére5(em1‘mf)n{l(())nr‘is éﬁ’{eé@?’éﬂé:@‘r‘ﬁm e crystal
silicon sgifamdiicted substrate of either por n-type doping Wth respect to
the shallow trench isolation (STlI) trench 11 filled with dielectric
material, the shallow isolation trench 11 is formed within the silicon
substrate 10 enpl oyi ng net hods which are known in the art of

m croel ectronics fabrication. Preferably the shallow isolation trenches are
tilled with a silicon oxi c/MMABYtOF THRINYENTIONr ned enpl oyi ng hi gh
density plasma chem cal vapor deposition (HDP-CVD) or |ow pressure chem cal
vapor deposition (LPCVD) followed by densification fromtherml annealing
at tenperatures from about 800 to about 1200 degrees centigrade Wth
regspect to the patferned transjstor gates 12a, 12 and 12c shown in Fig. |,
the patterned tran¥ist st Qpiaceet thopreseibpvetign 1oproxide 2 msthed doreRpPlsia ng

m croel eGihQn G5idBL SRS 1hydkStréh 08 &Redl e SBRS STRUIBK P e MBRIdSYil iiImRFoelectronics

m croel ectroni cs conductor materials, mcroelectronics sem conductor

mat er i al dabasetionscr oel ectronics dielectric materials. The transistor gates
12a, 12b and 12c are forned and patterned enpl oyi ng nmethods as are known in
the art of mcroelectronics fabrication Preferably the transistor gates are
formed enpl oyi ng phlisycseyaidadblecnef thé preeaningattion &l motideod methay ar &covdtvithor
without metal silicide |ayers and silicon oxide .dielectric gate ipsulating
7 1P ayerte fybiect SlfSere g varon e perekatresn byt sl et | he
di el ect r ipfock RRA Bdysr 1} FeadilyereRbEIdeRBIMIyDetviden BloSely ﬁﬁcéarsn%bme@ WikhAttbruaca
dielectric materials forned enploying nmethods and materials as are known in
the art deepiatiopef derignslectiogiss fabHEASA Wth respect to the doped silicon
containing dielectric |layer 14 shown mFig |, the doped silicon containing

dielectric layer 14 is forned enpl oying nethods as are known in the art of
m croel ectroni cs fHhiwd thiad pbjectiofitepeisarf iygntionoe providet aatetherd iplageomiwish ienced

chem cal papor, depqsition.(PECYD h- S i em apor
Gepos 1 N eHadaf ot dBh el ity SR ieRs oy S U FRSPAEH AR HAGE PO

( HDP- C Vinjetiitritiiddily cohwyirtoiatly iniplpaénteizposi tion (PVD) sputtering net hods,

spi n-on-gl ass (SO and spin-on-polyner (SOP) methods Preferably the
silicon containing dielectric layer 14 is a doped silicon oxide dielectric
material formed enplQydrBdihkRSERIsHR DR EEANGHRRTISR kheYPiR ProvilRR 8 Hetio@Torl PECVD)
in accord with the foll ow ng process conditions' 1 o . .

t et r a- et Hghoving ¢pnipiately disleatri¢ ippensioraied ppeiin sbstrateerppleyediwithinng BigrqelecEonigs
about 1 t,. cuhli ' b dRbd Y (2)
PPk gt PR R, ShABA R YL ARBLLIRLALS BRI S (7)
about 0 =lecoicalvonthctd GO bednathlshvnekd cwith atteneattd deyrelasopeli thennivudetec(remcst) t ot al |

(3 ) ozone or.oxygen gas, at a.flowrate of fr bqut 10 to about 10,000
Standar o KERrios LapRAEE dpanpdion it Bedud e itlsboa muberaneReddiing o 1

to about GkaieQfiploybdhvithif BREEBSIEGRNRE fabFeMonPhEre it Glinled oddr oM subfRitelegr ees

centigrade; ( 5 ) power from about 200 to about 2S00 watts; (6) radio

frequency from 350 kiloHertz (kHz) to 13 56 nmegaHertz (nmHz), and (7)
nitrogen gas or inert gases heliumor afgon at a flow rate of about 1000 to
about 20,000 standard cubic centinmeters per mnute (sccm The processing
condi ti ons above nmay al so be applied for the formati on of doped silicon

oxi de dielectric layer 14 enpl oying SACVD nethod with the excl usion of
radi of requency power. Wth respect to the patterned photoresi st etch mask

| ayer 16 shown in Fig. 1, the patterned photoresist etch nmask |layer 16 is
formed enpl oying nethods and naterials as are conventionally enployed in
phot oht hographi ¢ fabrication of mcroelectronics fabrications Referring now
nore particularly to Fig. 2, there is showm a schematic crosssectional
diagramillustrating the results of further processing of the

o e o - o D T T - " N T



Wt h respect to the second etching environment 2U shown in Fig. 3, the
second etching environnent 20 is a vapor etching environnent Preferably the
vapor etching environnent enpl oys anhydrous hydrogen fluoride (HF) man FSI
Excahbur vapor etching system conmercially avail able from FSI '
International, 322 Lake Hazeltine Drive, Chaska. lain; USA 5 5318-1096, or
alternatively fromDN S ( Dai-N ppon Screen), Teranouchi-agaru 4

Hor i kawadgifcide bl%ﬁlm@)ﬁoexk{uayixgyﬂtc@n S&idind @ PR dMdchicRAARE hick nlah 8 RI&LSdY ed

- vapor etching environment 20, the preferred vapor etching environnent

enpl oys tdaped Jherg i thep forardesratiemad Phatenesst efchmask tagerpwenthe pubstratom about 40

to about . ' e of l.uari cid.t erature of

fr om aboli I BER R EhyBEAR ek fak UG e ¥ ieh acRE s bERRE AN

f1 uori de desife)l stlgideenatheiregiaf thfdugntiabalitide2dock tayabioutmold ddaplcadssikiat i gr ade;
(4) chanber exhaust pressure of, frqom apout 54 to about 250 pascals (pa),
(5) nitr &a@tﬁ{n@&ﬁﬁﬂéﬁg@%ﬁw%wgw B?zgeﬁwa‘veerg‘?aﬂf%%tawaftraze 16lghaut 100
liters pehni¥lBrihe stitddBxide ddQ&kShAChd Ydrinkd Rfthih AR ANRYIGGIE isblaisT Gler
environnent is greater than 50U.1 with respect to the etch rate of the B-P
doped silicon oxide dielectric material residue found between cl osely

spaced surface fea : : Lik oyd] ielectric
aterial 1111 ng (A GO PERER maPH e ST RSPl MBS et ho
or LPCVD comtaétdabricetidnomesilichy subkteatesdr sdinmelaydrnfprihat updansbstraeatmployeBheittin r st

enbodi ment, of the, present invention provides suitable regions on a

subst r at @vgﬁf}ﬁay@&ga& ﬁ?twnamm%gwé@f Irapgede iRt SESUE TFTEP g e ng

sal i ci de palrReddnk CBlar EANhidReRctYbdidd ALTRAIRME EhBLO BSipldd MevicdMRrdeRcFOARY €t e
removal of residual silicon containing dielectric material enployed as a
sal i ci de filirisetions.sopEamic sybstretemiceerlpstrericfalyicadensianhflatparnl Hisplapor t i ons of the
fabricati il since there is no need to renpove conpletely the
doped sifﬁ@gﬁgggﬁﬁ%hﬁhggbhfayer dielectric material, the susceptible
silicon oxide dielectric material in the shallow trench isolation (STI)
regions is not attacked or. ot herw se da d. .10 . Second Preferred

Embod ment. Ref er 1 L MY HBREURLF PP St RURge e BRigrias SEEh frenduRl fpm | o
sho~n a sEhii@6eledtrotichfabidation, BuDSHEangeThiaddadl ofie @idd¥iudnkd Thbdefdré the niefidd
formati on upon a silicon substrate enployed ~ithin an integrated circuit

ni cr oel e@f thsriressntiinyspiions resilvcommsagialyiimpledgnteski de diel ectric salicide

bl ock layer with irriproved proper Ues for for m n~u subsequently titanium
silicide self=aligned electrical contacts upon the silicon substrate, in
accord with a nore specific enbodi nent of the present invention which
constitutes a second pre el invention Fig 4 is
a schematic cross-sectio%gphgﬁggranlEgigknfﬁpggﬁgse circuit

m croel ectronics fabrication at an early stage in its fabrication in accord
with the second pregferre nbodi nent of th resent. i nvention, Shown in
AR Pl e R A R e R S L

Circuit G the boidexd oftheDREcrptio bk PieféiRRa EatbobintehR b o fértatetdve tThe gat es
32a, 32b and 32c, and a shallow trench isolation (STI) trench region 34

filled wilescreption of the RrebreddEneiodinesatsris endegstand; vthirrse pemtexs of the aceomparying t he
patterne .ansi et : .di el ectric spacers 33

For med ogjé&rwlt étvsﬁ%ggqtrgatrggtf[gggmh?é@g?%ﬂogﬁg’a |egpi"ge bl ock | ayer conprised of
an undoped dielectric layer 35 and a doped dielectric |ayer 36 Preferably

t he undoped di el ectri ¢ J ayer i.,s_of.lesser thickness than th oped
el oosr et ayer ohe ERifbomgTis 1 w8 G SRERpd - HRTReqb o Bt AORR
pat t er nedmRRGSOWIES Sdnst@tiela ARG firefetie emB&diMédt Rf (R pP&EH iivenfidiE Fiyl | keBig. 3
substrate 30 shown in Fig. 4, the silicon substrate 30 .is_equival ent or

J

anal ogoudllustsate e feymation ypan muPsteateempjoxsd iy Hmisresleptrapics fabncptionet 451 ef er r ed
embodi MenficG cdrifiifll GaEfHc LAG LB Iaydfhlifh iMBRREFprob@hibNe nuct oel ect roni cs
transi stor gates 3Za, 32b and 32c shown in Fig. 4, the mcroel ectronics
transi stor gates 32a, 32b and 32c are anal ogous or equivalent to the

transi stor gates 12a, 12b and 12c shownSin Fig 1 of the first preferred
enbodi mrent of the present invention Preferably the m croel ectronics

transi stor gates 32a, 32b and 32c are Forned enploying 11 pol ycrystalline
silicon sem conductor material as fate el ectrode |layers with or w thout
nmetal silicide layers and silicon oxide dielectric material as gate
insulation layers Wth respect to the dielectric spacers 33 sho~n mFig 4,
the dielectric spacers are anal ogous or equivalent to the dielectric spaces
s 13 shown mFig. 1 of the tirst prefer t ed enbodi nent of the p~ esent
invention ~t~"ith respect to the shallow trench isolation (STlI) trench 34
shown in Fij. 4, the shallow trench isolation trench 34 is anal ogous or
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triethyl phosphate. The first |ower sub-layer 3 5 of undoped silicon oxide
dielectric material of the dielectric layer 36 is fornmed preferably to a
t hi ckness of from about 100 to about 3000 angstroms. The upper doped
silicon oxide dielectric layer 36 is fornmed preferably to a thickness of
from about 1000 to about 20,000 angstrons. 12 Wth respect to the undoped
"silicon oxide dielectric layer 35 and the doped silicon oxide dielectric
| ayer 36 shown in Fig 4, the undoped and doped silicon oxide dielectric
.layers 3 5 and 36 respectively may alternately be formed enpl oyi ng

sub- at nospheric pridgsufig ¢ h@r?\;m 6 ¥Ravereed tov s p meepwsFific embqdangnypl thaet hod
enpl oyin : wdi L] i { 1SS f.1 he
TR L R R P R S e L o
harrier Hayémn. ¢dinstradsthditérimagorouponfa sdopasbstspeenpsyddrvatiit inandgped cdiwel ectri c

| ayer 36 Wth respect .to the shallow trench. i ation (STl) isqlation

regi ons. SHOSiR SRR LA Pre g SBeon i Sin ek O whraRiarRest)
regi ons  gdrQubquEROioanRloa Yt RIF-JBhRadsnidh dlitad &ntRlsbetts@b ok einbvdihe art
of sem conductor integrated circuit mcroel ectronics fabrication Preferably

t he shal thewiglecaircver $¢h attenyated dagrydatiey Pohe insaesated ¢itcuid migrodlecarogiap til i ng
conf or maigsilj.fon oxide dielectric material formed enploying high density
pl asma chem cal vapor deposition (I-iDPCVD) method or | ow pressure chem cal
vapor deposition (LPCVD) nethod followed by densification at a tenperature
of from about 800 to about 1200 degrees centigrade Wth respect to the
patterned photoresist etch mask |ayer 38 shown in Fig. 4, the patterned
phot or esi st et ch nRESKCREYHONOF FHEPREIERBED EMBODIMENTSt 0 t he patterned
phot oresi st etch nmask |l ayer shown in Fig. 1 of the first preferred

enbodi nent of the present invention Referring now nore particularly to Fig
5, there. is shown a schenmatic crosssectional diagramillustrating the
results of further processing of the integrated circuit mcroelectronics

f abri cati on whose Behetsantiinveptiosymogdesta mtbdd fd fogmmgipen & kitieom sipstriéieg 4 i n
accord wi_th t . [ [r i,M&en f 1 nt_.L..nvention Shown
TR g, P AR € e BaE S o fCRE P i e SPERAT i AR Rl o
equi val efithtifiproh&l propeetiysat absejuettitbinpteaemotst olith @itertatet dbgradatibh enthehown i n
Fig 4, but where there has been etched the pattern of the patterned
photoresP@Foﬂ?@ﬁmﬁﬁgb“§go?nto t he undoped silicon oxide dielectric salicide
bl ock Iayer 35 and the doped silicon oxide dielectric salicide block |ayer
36 enploying a subtractive etching environnment 40. Dependi ng on the degree
of over-etching perfornmed) a residual anobunt 41 of the dielectric |layer 35
may be still present in close | The residual amount 41 may
al so contain materi al fronlbo%ﬁﬂﬁp oﬁgdﬁﬁgg ec%ric | ayer 35 and doped
dielectric layer 3G 13 Wth respect to the subtractive etching
environment 40 shown in Fig. 5, the subtractive etching environment 40 is
anal ogous or equivalent to the subtractive etching ennronment 1 ~ shown in
Fig 2 of the firstRefreh@ndveth Bgbodi M@t thefe it lRwiraeteat ofischeaiatic avskef erri ng
now nor e particularIX to Fig. b, there is shao a schemati ¢ crosssectij onal
di agr am PeeHORAl fiagranmy lf‘ﬂéa“f‘%gl‘?lrf%“t%f’f @UWP%‘?’BC&\?‘Q% BRQn hificen syhssate ginglgved ed
circuit WidhQGhisokeQRINGS iofibAtiohaddd Having R Red HRRIPS dHallGh R8RASESIR ARdd
diagramis shown in Fig 5 in accord with the second preferred enbodi nent of
t he pr esath siliperegrideon dielgproptayervid inpréyefl propartien ingageord mad) acienerali t

m croel e ]l [ k . W ' I: j,rcuit
i or ool oeP PSRl of B8 ol bR AicN SRRl Bfflbrcha LG HLRRE BLERGh
further éaivehied EiBd isabdiematiecrbss-sactimalatichret ofia mipretectrogiontabyicatdan ftan

conpl etely renove residyal material fromdielectric layers 35 and 36,
foIIomedc%V”ﬁﬁFFHﬁﬁﬁf%WOWhe patterned photoresist etch mask layer 38, to
prepare the substrate for eventual formation of self aligned netal silicide
el ectrical contacts, on mcroelectronics features 32a and 32b, not shown in
Fig. 6. Wth respect to the second etching environment 42 shown in Fig. 6,
t he second etching environment 42 is eduival ent or anal ogous to the second
etching environnment 20 shown in Fig 3 of the first preferred enbodi nent of
the present invention . The selectivity of the anhydrous hydrogen tluoride
etching environnment 42 is greater than 10 1 with respect to the etch rate
of the undoped silicon oxide dielectric nmaterial formed between closely
spaced gates and the etch rate of the silicon oxide dielectric materi al
filling the shallow trench isolation (ST1l) trench, which is forned

enpl oyi ng HDP- CVD nmet hod or LPCVD net hod fol |l owed by thermal annealing for
densification The second preferred enbodi nent of the present invention
provi des a nmethod for conplete renoval of silicon oxide dielectric materi al
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STIl, regions is not partially etched away or otherw se damaged As ~s
understood by a person skilled mthe art, the first preferred and secor _d
preferred enbodi ments of the present invention are illustrative of the
present invention rather than | ~m-ting of the present nmvent~on Rens~ons and
nodi fications may be nade to materials, stuuctures and dinensio~is through
"which is provided the preferred enbodi nents of tt~e present invention while
still providing enBodimerFis 1w dlcoarsebswhte HD ﬁmblb@ecﬁpi'tlﬁﬂinﬁdﬂdel@ﬁ@mes of the
. present inventiqn d of er conprising
form ng g& \Q%‘EW@@W‘E&?’B‘ﬁ ‘”f‘g/:“ “saa%[‘?@“d@e@ égelal"‘i"b(élahbtéeﬁ‘f"é %‘F‘?ﬁir‘ﬁ‘ﬁw'@%tw th
at t enuat eghigr0cREaY spaeedddiRedt Pa@éindd andhier Qﬁéseloa %Wl%xf@@élb&é& ifdbers 23, The
met hod of Claim 7 wherein'the substratelsm in a

dgfi;émwsn@n

m croel ecnd eRpERANQILFIlaed pasisrisd ieesistel sicdie 5i 15t Forgredpver
| ntegrat o, Gidof gul#sﬁ%@dﬁé RaLLES! PMiGRe 61 @{ diGkHORS: e ¢ P’%&ﬂgs%?éi%r | 1co€ew ce

m cr oel ectronics cat1ons; m Cr oe cations;
ceram c sob@hingtdelerireroaend § 4 cFrmrmed ci\abrhle cualtsirata &, a praadrma:ﬂ planoresist sihamsk

m cr oel eqt ro% cs fabrications; and flat panel display mcroel ectronics
fabricati®fs.%3. The nethod of Caim7 wherein the patterned

m croel ectronics | ayer features are forned fromnmaterials selected fromthe

group conposed of: . oo N
With respect to the silicon substrate 10 shown in Fig. 1, the silicon substrate 10

may be the silicon substrate itself employed within the microelectronics fabrication, or
alternatively the silicon substrate 10 may be comprised of any of several silicon microelectronics
layers formed over the substrate employed within a microelectronics fabrication Preferably the
silicon substrate 10 is a (100) orientation single crystal silicon semiconductor substrate of either p-

or n-type doping

With respect to the shallow trench isolation (STI) trench 11 filled with dielectric
material, the shallow isolation trench 11 is formed within the silicon substrate 10 employing
methods which are known in the art of microelectronics fabrication. Preferably the shallow
isolation trenches are filled with a silicon oxide dielectric material formed employing high density
plasma chemical vapor deposition (HDP-CVD) or low pressure chemical vapor deposition
(LPCVD) followed by densification from thermal annealing at temperatures from about 800 to

about 1200 degrees centigrade

With respect to the patterned transistor gates 12a, 12b and 12¢ shown in Fig. |,
the patterned transistor gates 12a, 12b and 12¢ are formed employing microelectronics materials
chosen from the group consisting of microelectronics conductor materials, microelectronics
serniconductor materials and microelectronics dielectric materials. The transistor gates 12a, 12b
and 12¢ are formed and patterned employing methods as are known in the art of microelectronics
fabrication Preferably the transistor gates are formed employing polycrystalline silicon gate

electrode layers with or without metal silicide layers and silicon oxide dielectric gate insulating



m croel ectroni cs conductor materials; nucroe(ectronics sem conductor
materials; and mcroelectronics dielectric materials. 4. The nethod of
Caim?7 wherein the silicon contai ni ng dielectric layer is forned from
silicon oxide material which may be sel ectively doped enpl oyi ng net hods
consi sting of: plasma enhanced chem cal vapor deposition (PECVD); and
"sub-at nospheric pressure thermal chem cal vapor deposition (SACVD). 5. The

met hod ofay&ek.alvith fespéveteing dielerrit kasérs @8 eijwidn 81V il F1@ BRIRErit Spaderd Y afel asma
.reactive |on etching environnment in a gas conp y0si tion consisting of two or

nor e r eableferblylicos Oé‘é‘F QEVEPN M EEN dlqlem ic ma‘te@%lif formerberenieXitgnethods and
per | Uor ARHARSS ore KHSXAMHORPBH AiffRlect kiR ACt hyl ene: tri 1 uor omet hane:

oxygen; car nonoxi de 6 he et aim7 wherein the second
et ching environnment enpl oys anhydrous

With respect to the doped silicon containing dielectric fayer 14 shown in Fig 1, the
doped silicon containing dielectric layer 14 is formed employing methods as are known in the art
ot microelectromcs tabrication including but not hmited to plasma enhanced chemical vapor
deposition (PECVD) methods, sub-atmospheric chemical vapor deposition (SACVD) methods.
high density plasma chemical vapor deposition (HDP-CVD) methods, physical vapor deposition
(PVD) sputtering methods, spin-on-glass (SOG) and spin-on-polymer (SOP) methods Preferably
the silicon containing dielectric layer 14 is a doped silicon oxide dielectric material formed
employing plasma enhanced chemical vapor deposition (PECVD) in accord with the following
process conditions (1) tetra-ethyl-ortho-silicate (TEOS) silicon source gas at a flow rate of about
I to about 10,000 standard cubic centimeters per minute (sccm), (2) triethyl boron and/or
triethylphosphate dopant gases at a flow rate of from about 0 5 to about 1000 standard cubic
centimeters per minute (sccm) total, (3) ozone or oxygen gas at a flow rate of from about 1000 to
about 10,000 standard cubic centimeters per minute (sccm), (3) pressure from about 0 1 to about
600 torr; (4) temperature of from about 100 to about 600 degrees centigrade; (5) power from
about 200 to about 2500 watts; (6) radio frequency from 350 kiloHertz (kHz) to 13 56
megaHertz (mHz), and (7) nitrogen gas or inert gases helium or argon at a flow rate of about
1000 to about 20,000 standard cubic centimeters per minute (sccm) The processing conditions
above may also be applied for the formation of doped silicon oxide dielectric layer 14 employing

SACVD method with the exclusion of radiofrequency power.

With respect to the patterned photoresist etch mask layer 16 shown in Fig. 1, the
patterned photoresist etch mask layer 16 is formed employing methods and materials as are

conventionally employed in photolithographic fabrication of microelectronics fabrications

Referring now more particularly to Fig. 2, there is shown a schematic cross-

sectional diagram illustrating the results of further processing of the microelectronics fabrication



hydrogen fluoride (HF). 7. A nethod for renoving a dielectric layer, formed
within a substrate enployed within a mcroelectronics fabrication, from

'r egi ons wher eupon cl osel y-spaced features nmay be fornmed conprising:
providing a substrate enployed within a mcroel ectronics fabrication
selected fromthe group consisting of integrated circuits m croel ectronics
"fabrications; charge coupl ed device mcroel ectronics fabrications; solar

cel |l m cwbeskectematid cessksabtidnalatiagoas is sbewmmifig duBstwaih #igr v omlcemtacoonicss

.fabricatjons;. radiation em ssign mcroelectronics fabrications; and fl at
panel _di BBTGoh P D SteaBu ST & MR B OUE TGRS FOAHGIOR MUY Lo ook "GPt her con
m croel embfediat béenleRYEs a\a&g@asélu@&sxy@ﬂx@&%wsimtzeﬁkamg gfa8d deidcthE RRrMALRE al s

selected fromthe group consisting of: mcroelectronics conductor

mat er i al &¢ shallewawladion frerihcld w8d AfiasAne dectivdesdesianst2oand | . empleyieg theoni cs
diel ectrj ' ; ) & igl i GO l

i ol oot r ey BB Bl A B R a1 R o iyl RSO | 6

sel ect i veligiddblpddiaganpag e feft, patihddly voowsnastonspaah: pl asma enhanced chemi cal
vapor deposition (PECVD); and sub-atnospheric pressure thermal chem cal
vapor deposition (SCVD); form ng over the dielectric |layer a patterned

phot oresi st etch ngpkrekgaé€io: thd dichinérttbitfens 8 @fnnig Fis. 1 RhOkgRIng he
dielectric layer regions wherein salicide electrical contacts are to be

formed, @wpPeYennds i adiry PlasasTeactive & evinerpRY PR Praferably dadincelagmssi ti on
Come) o B ol B0 G e RIBEIREA LSS 9 RS 111
t et r af | uomgeising lreoer more) dtlthedplbavanhgaves. tetrafluoromethane, perfluorobutene,
' hexafluoroethane, tetrafluoroethylene, trifluoromethane, carbon monoxide, and oxygen with
argon inert gas at a total flow rate of about 5 to about 5000 standard cubic centimeters per
minute; (2) helium carrier gas at a flow rate of from about 200 to about 10,000 standard cubic
centimeters per minute (sccm); (3) temperature from about 20 to about 550 degrees centigrade;
(4) power from about 50 to about 4000 watts; (5) frequency 13 56 megaHertz (mHz); and (6)

pressure of from about 5 to about 2000 milliTorr.

Referring now more particularly to Fig 3, there is shown a schematic cross-
sectional diagram illustrating the results of further processing of the microelectronics fabrication
whose schematic cross-sectional diagram is shown in Fig 2. Shown in Fig 3 is a microelectronics
fabrication otherwise equivalent to the microelectronics fabrication shown in Fig 2, but where
there has treated the substrate to remove the dielectric layer residue 19 by treatment with a
second etching environment 20 Subsequently the patterned photoresist etch mask layer 16 has
been stripped away to prepare the silicon substrate for subsequent deposition of metal for salicide
formation at the exposed conductor regions 12a and 12b Preferably the patterned photoresist
etch mask layer 16 is stripped followed by the removal of the dielectric layer residue 19 by means

of treatment to the second etching environment 20.



oxygen; and carbon nonoxi de; and etching in a second etchi ng environnment
enpl oyi ng anhydrous hydrogen fluoride (HF) gas the substrate, to renove
residues prior to salicide electrical contact formation, wherein the
selective etch rate ratio of doped silicon oxide dielectric |ayer materi al
is greater than 500 : 1 conpared to the etch rate for the undoped silicon
"oxide dielectric layer material . 8, A nethod for renoving a doped silicon
oxi de dielectric | arespest fethe S&lofd bicking ynvabAimeitRh ey in FROB, e Sdcbhdon
. substrate enployed within a sem conductor integrated circuit ]

ni cr oel edtchipgiepdrongrnt 048 # wponstching gvirepment (f rgfg{@b\yégee‘faporr AeflingnvVipERSpon
sel f al | QnfhyIadbrod hiokddR nliaeI A} AT PRI GR: ARk AGhan Tay be formed
conprising: providing ‘a silicon substrate having forne herein cl osely
spaced nicomoelcedy ponplgs ibmFSE Ifteattionels 322 lokpitagelianeddriieh€haskd. Mo SSubst r at e

a silicon.ox dielectric sal Qi bliock laver. ~form ng ove he silicon
oxi de d erabt P bR N R I PR TSI BRBE]. ek

| ayer; etdolj Kgniged-ee tdyoel 602t lspaigh the silicon oxide dielectric salicide
bl ock | ayer enploying the patterned photoresist etch mask | ayer and a first
etching environnment to expose the polysilicon gate el ectrodes of the field

effect transistorsyselept&ds th@rpr{:fﬁ'if'éalvaﬁérlét&ﬁrgeent'i%nﬁﬁmm't e?t?éelrfr‘?é&tlhgeet he

silicon substrate in a second et ng environment to conp y re

r esi dues emhingrenyiconmentadmpdieyp dwei follayring profess pondtoas’ ($) teinpératerediau arduc 40 to
contacts with.inproved propertjes.. 9. The method of.d aim§,furth
comprts; maevgh TR S BLARUR) bEFenstc A1F MpertRts i e it 3¢ Bl

si | i ci de depeed dehigrhdeC ) aaigidfouehidiogdntimotidd @IF) dedpesdtatt bOfiomfabadj2ace Bisout

regi ons such as shallow trench isolation (STl) regions. 18 10. The et hod
of 0 i mol dpperRoE @ Rt Bt prers & ‘J?a{?’%f‘-‘?q%&gatosﬁbﬁbtl P0Pryal AP ne
substr at 5 pficrbdedRarrief RN ﬁ%&s%worfat&ifwm{ abBut Dfo dBohitYIde HEPPHdd hinutd (/miRie

met hod of Claim 8 wherein The closely spaced mcroel ectronics |ayer

features are formed of polycrystalline silicon sem conductor material. 12.

: tod of O I \ ! \ e rl ook
The method of O ai @ é’t%ghg! & Sthg&éﬁ(#ohscﬁﬁ efth 'eﬁ’xﬁro%%’\x/ti%%r%&tgreﬁﬂ bl AGiefp! OC

| ayer is forned enpl O)S/I anced chem ca position ( PECVD)
net hod. I&pedihetheetdhoete of the€lBaP doded silloen exide diklects¢ matenal residuddowthiddeaen i C
salicide bl ock |ayer, be fornmed as two sub-layers consi.sting of:. an
indoped. 5T SuAE) FaER Ty R Tt RS CistY yils SoREE HalehaHiing

the STI trench, which is formed employing HDP-CVD method or LPCVD method followed by

thermal annealing for densification

The first embodiment of the present invention provides suitable regions on a
substrate employed within a microelectronics fabrication for forming salicide electrical contacts
with improved properties, due to complete removal of residual silicon containing dielectric
material employed as a salicide block layer, with attenuated degradation to other portions of the
fabrication In particular, since there is no need to remove completely the doped silicon oxide
block layer dielectric material, the susceptible silicon oxide dielectric material in the shallow

trench isolation (STT) regions is not attacked or otherwise damaged.
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14. The nmethod of Claim 13 wherein the first sub-layer of undoped silicon
oxide dielectric material is formed to a thickness of from about 100 to
about' 3000 angstrons 15. The nmethod of Claim8 wherein the first etching
environment is a dry plasma reactive ion etching environment formed of two
or nore reactive gases chosen from tetrafl uoronethane;

“per fl uorobut enenet hane, hexaf | uor oet hane; tetrafl uoroethyl ene;
trifluoronethane; oxygen; asdcondmbadarditEmbaddent6. The nethod of Claim8
.wherein the second etching environnent enploys anhydrous hydrogen fluoride
(HF). 17. The method of Caim8 wherein the netal silicide conmpound is
selected fromthe group consisting of: titaniumsilicide; cobalt silicide;
and nickel silicide. 19 .A .AU A .A 3. AF. A 3. AhF. A9 . A{

. A. 3. A3. As. . AsA. AURAfeEring. navorb ok &fyiKQIg. 4 to Fig. 6, there is shovm a series of
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Shown in Fig. 4 is a silicon substrate 30 within which is formed an integrated
circuit comprising a number of closely spaced patterned transistor gates 32a, 32b and 32c, and a
shallow trench isolation (STI) trench region 34 filled with a silicon oxide dielectric material
Formed on the sides of the patterned transistor gates 32a, 32b and 32c are dielectric spacers 33
Formed over the substrate is a dielectric salicide block layer comprised of an undoped dielectric
layer 35 and a doped dielectric layer 36 Preferably the undoped dielectric layer 35 is of lesser
thickness than the doped dielectric layer 36, Formed over the dielectric salicide block layeris a

patterned photoresist etch mask layer 38

With respect to the silicon substrate 30 shown in Fig. 4, the silicon substrate 30 is
equivalent or analogous to the silicon substrate 10 shown in Fig 1 of the first preferred

embodiment of the present invention.

With respect to the microelectronics transistor gates 32a, 32b and 32¢ shown in
Fig. 4, the microelectronics transistor gates 32a, 32b and 32c are analogous or equivalent to the
transistor gates 12a, 12b and 12¢ shown in Fig 1 of the first preferred embodiment of the present

invention Preferably the microelectronics transistor gates 32a, 32b and 32c¢ are formed employing

11
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' silicide layers and silicon oxide dielectric material as gate insulation layers With respect to the
dielectric spacers 33 shown in Fig 4, the dielectric spacers are analogous or equivalent to the

dielectric spacess 13 shown in Fig 1 of the first prefetred embodiment of the piesent invention

With respect to the shallow trench isolation (STI) trench 34 shown in Fig. 4, the
shallow trench isolation trench 34 is analogous or equivalent to the shallow trench isolation trench

11 shown in Fig 1 of the first preferred embodiment of the present invention

With respect to the doped silicon oxide dielectric salicide etch block layer 36
shown in Fig 4, the doped silicon oxide dielectric salicide block layer 36 is analogous to the
silicon containing dielectric layer shown in Fig. 1 of the first preferred embodiment of the present
invention. The silicon oxide dielectric salicide block layer may be formed of a first lower sub-
layer 35 of undoped silicon oxide dielectric material followed by the second upper sub-layer 36
formed employing doped silicon oxide dielectric material. Preferably the doped silicon oxide
dielectric salicide block layer 36 is formed employing plasma enhanced chemical vapor deposition
(PECVD) methods according to the following process conditions' (1) silicon source gas tetra-
ethyl ortho-silicate (TEOS) vapor or silane (SiH,) gas at a flow rate of from about 10 to about
5000 milligrams per minute (mg/min); (2) dopant source gases triethylborate and/or
triethylphosphate vapors from about 1 to about 1000 milligrams per minute (mg/min): (3) power
from about 200 to about 2500 watts; (4) temperature from about 100 to about 600 degrees
centigrade, (5) frequency from 350 kHz to 13.56 mHz, (6) helium or argon carrier gas flow rate
of from about 1000 to about 20,000 standard cubic centimeters per minute (sccm) The undoped
silicon oxide dielectric salicide block layer is formed employing the aforementioned process
conditions excepting the addition of the dopant source gases tricthylborate and
triethylphosphate. The first lower sub-layer 35 of undoped silicon oxide dielectric material of the
dielectric layer 36 is formed preferably to a thickness of from about 100 to about 3000
angstroms. The upper doped silicon oxide dielectric layer 36 is formed preferably to a thickness of

from about 1000 to about 20,000 angstroms.
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678888: >rP: 7 1! ps W]jcb%sptcg to the undoped silicon oude dielectric layer 35 and the doped silicon

oxide dielectric layer 36 shown in Fig 4, the undoped and doped silicon oxide dielectric layers 35
and 36 respectively may alternately be formed employing sub-atmospheric pressure thermal
chemucal vapor deposition (SACVD) method employing the same process conditions as above

with the omission of the radiofrequency power input The undoped dielectric layer 35 may act as a

barrier layer towards diffusion of dopant species from the doped dielectric layer 36

With respect to the shallow trench isolation (STI) isolation regions 34a and 34b
shown in Fig. 4, the shallow trench isolation (STI) regions are formed employing methods and
materials as are known in the art of semiconductor integrated circuit microelectronics fabrication
Preferably the shallow trench isolation (STT) regions are filled with a gap filling conformal silicon
oxide dielectric material formed employing high density plasma chemical vapor deposition (HDP-
CVD) method or low pressure chemical vapor deposition (LPCVD) method followed by

densification at a temperature of from about 800 to about 1200 degrees centigrade

With respect to the patterned photoresist etch mask layer 38 shown in Fig. 4, the
patterned photoresist etch mask layer 38 is analogous or equivalent to the patterned photoresist

etch mask layer shown in Fig. 1 of'the first preferred embodiment of the present invention

Referring now more particularly to Fig 5, there is shown a schematic cross-
sectional diagram illustrating the results of further processing of the integrated circuit
microelectronics fabrication whose schematic cross-sectional diagram is shown in Fig 4 in accord
with the second preferred embodiment of the present invention Shown in Fig. 5 is an integrated
circuit microelectronics fabrication otherwise equivalent to the integrated circuit microelectronics
fabrication shown in Fig 4, but where there has been etched the pattern of the patterned
photoresist etch mask 38 into the undoped silicon oxide dielectric salicide block layer 35 and the
doped silicon oxide dielectric salicide block layer 36 employing a subtractive etching environment
40. Depending on the degree of over-etching performed, a residual amount 41 of the dielectric
layer 35 may be still present in closely spaced regions. The residual amount 41 may also contain

material from both undoped dielectric layer 35 and doped dielectric layer 36
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With respect to the subtractive etching environment 40 shown in Fig. S, the
subtractive etching environment 40 is analogous or equivalent to the subtractive etching

environment 18 shown in Fig 2 of the first preferred embodiment of the present invention

Referring now more particularly to Fig. 6, there is shown a schematic cross-
sectional diagram illustrating the results of further processing of the integrated circuit
microelectronics tabrication whose schematic cross-sectional diagram is shown in Fig 5 in accord
with the second preferred embodiment of the present invention. Shown in Fig. 6 is an integiated
circuit microelectronics fabrication otherwise equivalent to the integrated circuit microelectronics
fabrication shown in Fig 5, but where there has been further etched the substrate in a second
etching environment 42 to completely remove residual material from dielectric layers 35 and 36,
followed by stripping of the patterned photoresist etch mask layer 38, to prepare the substrate for
eventual formation of self-aligned metal silicide electrical contacts, on microelectronics features

32a and 32b, not shown in Fig. 6.

With respect to the second etching environment 42 shown in Fig. 6, the second
etching environment 42 is equivalent or analogous to the second etching environment 20 shown in
Fig 3 of'the first preferred embodiment of the present invention . The selectivity of the anhydrous
hydrogen tluoride etching environment 42 is greater than 10 1 with respect to the etch rate of the
undoped silicon oxide dielectric material formed between closely spaced gates and the etch rate of
the silicon oxide dielectric material filling the shallow trench isolation (STT) trench, which is
formed employing HDP-CVD method or LPCVD method followed by thermal annealing for

densification

The second preferred embodiment of the present invention provides a method for
complete removal of silicon oxide dielectric material employed as a salicide block layer prior to
selective formation of self aligned metal silicide electrical contacts on polysilicon gate electrodes.
This is accomplished with attenuated degradation of other features of the integrated circuit

microelectronics fabrication. In particular, since there is no need to remove completely the
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undoped silicon oxide block layer material, the susceptible silicon oxide dielectric material in the

STI regions is not partially etched away or otherwise damaged

As 1s understood by a person skilled in the art, the first preferred and second
preferred embodiments of the present invention are illustrative of the present invention rather than
limiting of the present invention Revisions and moditications may be made to matenals,
structures and dimensions through which is provided the preferred embodiments of the present
invention while still providing embodiments which are within the spint and scope of the present

invention
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CLAIM

1. The method of Claim 7 further comprising;:

forming selective regions for salicide electrical contact formation with attenuated

degradative effects on the microelectronics fabrication.

2. The method of Claim 7 wherein the substrate is employed within a microelectronics

fabrication selected from the group consisting of:

integrated circuits microelectronics fabrications;
. charge coupled device microelectronics fabrications;

solar cell microelectronics fabrications;

ceramic substrate microelectronics fabrications;

radiation emission microelectronics fabrications; and

flat panel display microelectronics fabrications.

3. The method of Claim 7 wherein the patterned microelectronics layer features are

formed from materials selected from the group composed of:
microelectronics conductor materials;

. nucroelectronics semiconductor materials; and

microelectronics dielectric materials.

4. The method of Claim 7 wherein the silicon containing dielectric layer is formed
from silicon oxide material which may be selectively doped employing methods

consisting of:

plasma enhanced chemical vapor deposition (PECVD); and

sub-atmospheric pressure thermal chemical vapor deposition (SACVD).

5. The method of Claim 7 wherein the first etching environment is a dry plasma
reactive ion etching environment in a gas composition consisting of two or more

reactive gases selected from:
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@ perfluorobutene;

hexafluoroethane;
tetrafluoroethylene;
trifluoromethane;
oxygen; and

carbon monoxide

6. The method of Claim 7 wherein the second etching environment employs anhydrous
hydrogen fluoride (HF).

7. A method for removing a dielectric layer, formed within a substrate employed within
a microelectronics fabrication, from regions whereupon closely-spaced features may be
formed comprising:

providing a substrate employed within a microelectronics fabrication selected from the
group consisting of :

integrated circuits microelectronics fabrications;
charge coupled device microelectronics fabrications;

solar cell microelectronics fabrications;

ceramic substrate microelectronics fabrications;
radiation emission microelectronics fabrications; and

flat panel display microelectronics fabrications;

and having therein or thereon microelectronics layer features closely spaced and

formed from materials selected from the group consisting of:

microelectronics conductor materials;

microelectronics semiconductor materials; and

microelectronics dielectric materials.

forming over the substrate a silicon containing dielectric layer formed from silicon
oxide material which may be selectively doped employing methods consisting of:

plasma enhanced chemical vapor deposition (PECVD); and
sub-atmospheric pressure thermal chemical vapor deposition (SCVD);

forming over the dielectric layer a patterned photoresist etch mask layer;
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composition consnstmg of two or more reactive gases selected from the group

consisting of*

tetrafluoromethane;
perfluorobutene;
hexafluoroethanne;
tetrafluoroethylene;
trifluoromethane;

oxygen; and

carbon monoxide; and

etching in a second etching environment employing anhydrous hydrogen fluoride (HF)
gas the substrate, to remove residues prior to salicide electrical contact formation,
wherein the selective etch rate ratio of doped silicon oxide dielectric layer material is
greater than 500 : | compared to the etch rate for the undoped silicon oxide dielectric

layer material .

8. A method for removing a doped silicon oxide dielectric layer formed selectively and
employed, upon a silicon substrate employed within a semiconductor integrated circuit
microelectronics fabrication as a salicide block layer, regions whereupon self-aligned
metal silicide (or salicide) electrical contacts may be formed comprising: providing a
silicon substrate having formed therein closely spaced microelectronics layer features;
forming over the silicon substrate a silicon oxide dielectric salicide block layer;
forming over the silicon oxide dielectric salicide block layer a patterned photoresist
etch mask layer;

etching selectively through the silicon oxide dielectric salicide block layer employing
the patterned photoresist etch mask layer and a first etching environment to expose the
polysilicon gate electrodes of the field effect transistors selected for metal silicide
formation; and

etching the silicon substrate in a second etching environment to completely remove

residues prior to metal deposition to form metal silicide electrical contacts with

improved properties.

9. The method of Claim 8 further comprising:

forming selective regions with silicon regions for metal silicide electrical contacts with
attenuated degradation of adjacent regions such as shallow trench isolation (STI)

regions.
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11. The method of Claim 8 wherein the closely spaced microelectronics layer features

are formed of polycrystalline silicon semiconductor material.

12. The method of Claim 8 wherein the silicon oxide dielectric salicide block layer is

formed employing plasma enhanced chemical vapor deposition (PECVD) method.

13. The method of Claim 12 wherein the silicon oxide dielectric salicide block layer
may be formed as two sub-layers consisting of:
an undoped first sub-layer; and

a doped second sub-layer.

14. The method of Claim 13 wherein the first sub-layer of undoped silicon oxide

dielectric material is formed to a thickness of from about 100 to about 3000 angstroms

15. The method of Claim 8 wherein the first etching environment is a dry plasma
reactive ion etching environment formed of two or more reactive gases chosen from:
tetrafluoromethane;

perfluorobutenemethane,

hexafluoroethane;
tetrafluoroethylene;
trifluoromethane;
oxygen; and

carbon monoxide

16. The method of Claim 8 wherein the second etching environment employs

anhydrous hydrogen fluoride (HF).

17. The method of Claim 8 wherein the metal silicide compound is selected from the
group consisting of:

titanfum silicide;

cobalt silicide; and

nickel silicide.
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