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30 sidewall spacers are formed adjacent to the gate electrode prior to the LDD implant to provide for a small lateral
separation between the gate and the LDD structures. After the LDD implant, dielectric sidewall spacers are
formed adjacent to the gate electrode where no set of thin spacers preceded the LDD implant, or adjacent to the
previously formed thin LDD spacers. The second of the two source/drain implants is then performed self-
aligned to the sidewall spacers. The substrate is then annealed to activate the dopant in the source and the drain.
35 Salicidation steps frequently follow the formation of the source and drain to provide contact points for
interconnection with later-applied global and/or local interconnect metallization.
The patterning of the polysilicon gate entails the formation of a photoresist mask on the deposited
polysilicon film. A resist film is applied to the polysilicon layer and patterned into the desired shape for the
poly gate/line. The resist patterning involves resist exposure followed by a solvent rinse. In the first step, the

40 resist is exposed to light passed through a mask or reticle. The light changes the chemical properties of the

-1-



35 Salicidation steps frequently follow the formation of the source and
drain to provide contact points for interconnection with |ater-applied
gl obal amdder23deoxal interconnect netallization. The patterai/goi3sgohe
polysilicon gate entails the formation of a photoresist mask on the
deposi t edsistpeddgdigltheaesist dithér solubde or iisihsble if & dotvent S Tigpist i€ thet instédiethp@liwstitd i con
ayer and,RAlAELARE b AlOulAS HRY goguqeénapaff A %&gsaagg@'r oBf €haid W The

resi st patter ni ng ves resi S ure SO ven rinse. In
the fir sthffﬁlﬁfé‘bhght msewaovgélélieswsm @n@kﬁb@@@ TeXs afeisgpereqyatls ettiers finiko wederlting filmk  or

reticl e. aplinGlebtiupldrdsC HRNGERSed It GREMRlWiR iRARES faBSn@frodubEan 1nt&fe)ége%gt'{e%13605
PCT/ USO1/ 23580 resist, renderi ngg@he resist erther soluble or insoluble in

a sol venfompeise °fr"’é§‘ir§‘tty‘i Standipg yayes. ¢ptarigrenas QA s pryvantedprgithatiopsdn g ypl e
por t i onsretikigu@ns staif-fieppiay pmsm eidih |vghhom STHd |pfoi>remst:ﬁde abyte passhgendtdyingtighort he
reticle. the,.. di.ffrac passes throu some of the

| i ght raf}én Sérreéllg]sllga?fltGCtlve cfS X\}ﬂ% a?dé’% f’h SF§PS entt %exﬁng\ S“C ﬁ?CEYe’m Sand refl ect
upwar ds. The Irecfrcleet@treidceltl‘negihltetemcaygfeptmfetalﬁ@rrgevaw ltlﬂqrfqrmfzmrﬁ hght scaijesngameatiupadoduce
an inter Bﬁa&&fbﬁ rePBdkda®hdk fx%m%ém{?é?éhuﬁﬁg p’l&ot@n‘e&f{t @:!p'oéuye, A an Peﬁ&ql/ertgat}{’@ QRC” 'I;pe

i nt erference pattern can cause unwanted B'ert urbations in the I st,” such
aslOst ai rc%‘t“é)ﬁg( forgrediprcihd ROREIiGP i Piesq Tt RobRbicon rigetgly 854%%&@%?@% ut e

wher et hgnowndeiib yppid d thé mﬁmwonfldy&rﬁﬁd [ﬁft@nehl lthx? oséhd %%lbﬁé@ 1o Qﬁblﬁ@th@ﬂéﬂmd
ponS|I|con re | ective films. 1n order

present t such re
Feduce t RUSBaT dieantolle AR AL DEm ey g ay L 1epbRans Ra i e
scatteri ﬂ@tqnsrsﬁdumfad dy the &thaiaing pottidnef iheAR@dovbatglﬂlefgﬁtemereds st readved, eher i Ng
phot or esl, gk &% Hl%? rewth su@se%]lré%t smcﬁiu'oz?g Ior%{act {{sﬁ% kg (TARC) is 10 commonly

formed on the I con layer poI ysilicon gate etch.
Fol51 owi ng ARCSdiep@symtn@rvnd plh:eln mtﬂésarswomteam#qqe@ﬂx wed heARofilysi ARCHIm | ayer

and patt ?e%@a‘ﬂconbenﬁona%ﬂ%ga t@vegteﬁjﬁiﬁ%htﬂ Qﬁ‘grocésp Iﬁiﬁél@btilémﬁlﬁﬁs ﬁ@dtgdqga hot
pattern for the gate. t he F'ysilicon'layer are

ani sot r opAtefilielt C%‘t"%"r‘\'é'%?ntH@ ab“é?f"it ﬁ%toﬁﬁ eC- g‘z‘aﬁXb a digr fhot Iﬁ‘ﬁiﬂf“&"é@i‘ @Perfosme@t wpippled and

the r errahua)hm.s t08H 0. NhebmpdIBorAIRGe ARCSY donGitidifheed YAh@ude SxidlSINRBMBIHF dif isnot
renmoved, th gay interfere with subsequent silicidation or contact
0

formati of‘f’met_’t‘gesﬁ P¥°€on oxynitride and silicon nitride are two naterials
fraquent |y us@chunbdr of\fREdVaiithgebare AfGatbd \Ivum coftvefifiovd ARComwedl piocdsdgl Yo bepinihees a

two- st epHoe%% tgﬁ slaé‘%]tthe %Bstlg{egr?cﬁﬁ pohmﬁ‘r_)t o¥)he § heéeAFerCmagéhog ﬁ‘les%ti'lbl eCt ed to a

hot Dbat centr = 8bou ardi p in hot
phosphor bmcmngdsuplsthpealfsmcm@h leaddadrystadiine diglgyatinns @ Bhetlattic §ruQures ¢t titelyastrate and

conposi t 'thg Gveggllné&ﬁysﬁigﬁ lfn§s Jllfnﬁ'd?ﬁ@%sﬁﬂag% d lorfﬁé fﬁggff %'dg@ce fatllﬂ% o dlﬂe HF dip

is sometines s A nu er o vantages are assocl at e
convent i @*‘?@HUGAR('P‘%C@WB%‘W ﬁlﬁ%&@ﬂ%@agewa sy the %@Wldfli‘(?ﬁ thb@ﬂlﬁélc@dBFSeEbe t he

sust r at gotad@bdiRSvilPAdkShd siae@dlls bl tikGS1yLiRoR Bites OF 1indPb SonlelABERRE tRNBIGKS of althbk
sub-m cron processing,, such thermal shocks can lead to crystalline

di sl ocat 1AV ayd feH%‘taP]&t“EePH‘éd%StgP £ g accypt fprdhe lasypdqvpesgreronytency ipgideyglhy | yi ng
pol ysi | | atedk has p@ged dfbticin towttmstnie kiffealtyoktsh Brbia tHawact tha &d adi®solutiti® cdnivk quiadiyf and

devi ce fgl Il r.e durltngThu

R N O I L

wil | att eadpositims.si dewal | s of the poI ysilicon gates or lines to sone degree.
! f30t he anmount Tﬂé pr@s%&t "i’ng&ltion is directed to overcoming or reducing the effects of one or more of the foregoing

disadvantages.
DISCLOSURE OF THE INVENTION
In accordance with one aspect of the present invention, a method of fabricating a conductor structure
on a first workpiece is provided. A silicon film is formed on the first workpiece. An anti-reflective coating is
35 formed on the silicon film. A mask is formed on a first portion of the anti-reflective coating, while a second
portion thereof is left unmasked. The second portion of the anti-reflective coating and the silicon structure are

etched. The mask is removed, and the anti-reflective coating is removed by isotropic plasma etching.
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accordance with the present invention;
FIG. 5 is a cross-sectional view like FIG. 4 depicting etch definition of the conductor structures in
accordance with the present invention;
FIG. 6 is a cross-sectional view like FIG. 5 depicting removal of the mask structures from the
30 remaining anti-reflective coating structures in accordance with the present invention;
FIG. 7 is a cross-sectional view like FIG. 6 depicting isotropic plasma etch removal of the anti-
reflective coating structures in accordance with the present invention;
FIG. 8 is a cross-sectional view like FIG. 7 depicting width measurement of the defined conductor
structures in accordance with the present invention; and
35 FIG. 9 is a cross-sectional view like FIG. 5 depicting an alternate exemplary embodiment incorporating
integrated isotropic etch removal of anti-reflective coating structures and overlying mask structures in

accordance with the present invention.
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known photoresist materials and lithographic patterning techniques. The width of the mask structures 24 will
normally correspond to the critical dimension of the prevailing process technology. However, the mask
structures 24 need not have minimum device geometry. The mask structures 24 will serve as an etch mask
during a later etch definition process. Note that the ARC 22 is provided in order to facilitate the optics of the
30 exposure required to form the mastt structures 24,

Referring now to FIG. 5, an anisotropic etch of the ARC 22 and the silicon film 20 is performed to
pattern the conductor structures 10 as shown. The portions positioned beneath the mask structures 24 remain
after the etch while the unexposed portions are etched away. The anisotropic etch to define the conductor
structures 10 may be performed using well-known anisotropic etching techniques, such as, for example, reactive

35 ion etching, chemical plasma etching or the like. A variety of chemistries suitable to etch amorphous or
polysilicon may be used, such as, for example, CF,, or CHF; either alone or in combination. End-point for the

etch may be determined by timing.
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damage to the crystalline structure of the conductor structures 10 is
elimnated. A variety of etch chem stries suitable for isotropically

et ching swvoopzasodxynitride or silicon nitride may be usedPCBERE3S8i ty t O
oxide is 10 desirable. In an exenplary enbodi nent, a chl oro-fl uoro-carbon
et ch chertie slickysirg cagge@i tol thhenlfdrtyneﬁﬁmécE(Sle,ml-Eﬁchbrylstr}t Wighowt el vd@nm $diGdinoRd of ther

exanpl e, A%st’rucgf‘r':eéég C%lﬁ' eaforementlone k‘rs;t?‘ttlvee %ngrtnenE a%re w1%é§}e{ls§r81rient E@fnPMOW

used alone or In conblna eri a
exanpl e, the henbited WOFW%FW@A%WIPMIPWG@S 20l adjvstnap@ts mgdegprihose eiCRtg proassesner t

carrier g@%sawfafans@% tHNPeh Qe Rl AR L REcoh b PHYGEEL 10 maeh héa% sﬂeémg&ns as
desired. The ressure for the isotropic plasma etch e about

nmorr. The chdfehe gmiuymaybe @‘S‘E?B%Pbd%vaé}ﬁ‘ﬁlﬁ‘t"d‘@@?“@s o aéfFfBa“tVﬁ@"?ﬁ Sé’é“rﬁféf povver

may be abgbiidink2dihvebdeh showh by wdy of Sample inGhemaaEvﬁ@s 4nB @dve Beeh Adstribed @ ¥kigtEnctdid. m Wi | |
oxi de. br Sarrh beigRe B BRma e B o AT b BB B e Eeslr e or "hes
for ex anplbféosed\l@@@ert thamvemh@ 1$QR®Vﬁ@dimmélprcaooreieahvalrgts pradesdivesdyllingavithipdid as a
neans f OE 1&1"3{11 sfcéﬂe 'aﬂ:hé 1H€enmnqg meflgéd bty kh% folﬁ@i‘ﬂg%&ﬂéd c?atuﬁsuCt ures 10 as desired.

For exanple if it is desired to decrease the l[ateral dinensions of the 20
cofduct or structures 10, the isotropic etch plasma process to strip the ARC
structures 22 nay be tailored to attack the sidewalls of the conductor
structures 10. This may be acconplished by, for exanple, increasing the
available fluorine in the etch chem stry and/ or by decreasing the pressure
in the chanber. Refer nowto FIG 8, the lateral dinensions X of the
conductor structures 10 may be measured follow ng the ARC isotropic plasna
etching process. If the neasured dinensions X match a predicted width or

25 process target, then no nodification to the isotropic etching process to
remove the ARC structures 22 need be nade. |If however, the neasured |l atera
di mrensions X of the structures 10 do not match design criteria, then

nodi fications may be nmade to the ARC isotropic plasm etching process in
order to decrease or increase sidewall attack of the silicon conductor
structures 10 as nmay be appropriate. The foregoing illustrative enbodi nent

i nvol ves renoval of the photoresist structures 24 and the ARC 30
structures 22 in discrete etching processes. However, the renpval of the
resist structures 24 and the ARC structures 22 may be integrated into a
single etching process. The process is illustrated in FIG 9, which is a
cross-sectional view of the substrate 12 simlar to FIG 5. In this
illustrative enbodinent, an isotropic plasna etch process is perforned
followi ng the anisotropic etch definition of the conductor structures 10.
In an exenplary enbodi nent, the etch m xture schematically represented by
the arrows 28 may contain CF4, 02 and 35 N2. This etch chem stry nay be
used to strip both the resist structures 24 and the ARC structures 22 using
timng for end point detection. In an exenplary enbodinent, CF4 is
delivered at about 40 sccm 02 is delivered at about 950 sccmand N2 at
about 100 sccm The pressure nmay be about 700 mtorr and the chanber
tenperature about 80C. Optionally, the foregoing CF4, 02, N2 chem stry may
be used for the resist strip and -5 WO 02/ 23605 PCT/ US01/ 23580



the chem stry changed to the aforenenti oned CF4, CHF3 chem stry w t hout
breaki ng vacuum for renoval of the ARC structures 22. As with the

af or enrentwonseBedsd | ustrati ve enbodi nent, a |ine w dth neaspeewsot23ssy f ol | ow
t he conbi ned phot oresi st and ARC stripping process and adjustnents nade to
those etching processes as necessaryCLaIMsure that the | ateral dinensions
of the c%qu&%&edslg:ructures 10 match design specifications. 5 Wile the

i nvention may be susceptible to various nodifications and alternative
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scope of the inventirﬁn as Sq(g_i ned by the foll ow ng appended clains. 10 -6
WD 02/ 23605 PCT/ USB1/ 23588 “CLAIMS "What is claimed is: 1. A nethod of
fabricating actclirdheeend partianef e entifraf@ytive ppatingf(22) sid tivoilicpi fdo€20§;12) |
conprising:  {oPhPe Ratiddhepd film(20) on the first workpiece (12); 5
formng an anti-reflective coating (22) on the silicon film(20); formng a
me¥k (24) on &Hmevingthe pryrreflestiye srating(@2) R isptropis plagetchisg.coat i ng (22), while

| eaving a second portion unmasked; etching the second portion of the

anti-reflecti coat i (22), and the silicon film (20); renoving the mask
(24); an@ 10 ﬁ?’r‘ﬂ?}li%r‘ilﬁp%ﬂ%%a‘%ﬁttefeinrtﬁsﬂlé?f’t 1‘3?8"“&"6‘5???}&“’%?%6 Brot-sot ropi ¢ pl asma
etching. 2. The nethod of claiml1l, wherein the silicon filmconprises
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the second portion of tt nti-r ecfrve coating an e SITEEON Tilm
i slSby i sot r op#iticoplfifes isly iseteopicmigsmagichifiple met hod of claim 1, conprising
nmeasuring a wwdth of the silicon film conparing the neasured wdth with a
predicted width, and adapting the isotropic etch for a second workpiece to
reduce i f f edbiedlodpbelsiadrrompésingsiatingd Wittefiheaieontive, conedingthereanreit h. 20
5. The net hod wafin Wik padicted G AddSiApEngTRAS i Wch3or Wsetbkl vfikpteB&io Sdabidecon fil m
conparing the asure(ttl w, dt h vmdt h E r@r edicted wi dth, and adapting the
etching of t h&UEERGHYMFE? o7 Bresyed vk andtheiprediged ®idih ve  coating and t he
sidoi con filmfor a second workpiece to reduce differences between the
measur edS.WI dt ti‘he rg‘eglgodtop gail%rl?c%lmgrtis?n% mvénasgrting'a width of the silicon film, comparing the measured

width with a predicted width, and adapting the etching of the second portion of the anti-reflective

coating and the silicon film fora second workpiece to reduce differences between the measured width

and the predicted width.

25

6. The method of claim 1, wherein the anti-reflective coating comprises silicon oxynitride.

7. A method of fabricating a conductor structure (10) on a first workpiece (12), comprising:
forming a polysilicon film (20) on the first workpiece (12);
30 forming a silicon oxynitride anti-reflective coating (22) on the polysilicon film (20);
forming a photoresist mask (24) on a first portion of the silicon oxynitride anti-reflective coating (22),
while leaving a second portion unmasked;
etching the second portion of the silicon oxynitride anti-reflective coating (22) and the polysilicon film
(20);
35 removing the photoresist mask (24);

removing the silicon oxynitride anti-reflective coating (22) by isotropic plasma etching; and



25 6. The nethod of claim 1, wherein the anti-reflective coating conprises
silicon oxynitride. 7. A nethod of fabricating a conductor structure (10)
on a firswowoeiepd ece (12), conprising: formng a polysilPCDuSéi3aso 20) on
the first workpiece (12); 30 forming a silicon oxynitride anti-reflective
coating (22) @Rashiie apakiysithd RElidoh tiA ©BAd cohpink RO mesRBOL B §%h Shredl@SK (24)
on a first portion OJ tge sti.l i.con ox%n'hgri de?ﬁgnti -reflective coating (22),
while | eaving a sedSH"8a1PTm8 e IRInRLIeE or &6 WGP 'SBshHETTIES %8S ¢ he
silicon oxynitri de tlmmichsureé vidéhcind theprediadddiwigh.( 22) and the polysilicon film
(20); 35 renpving the photoresist mask (24); renoving the silicon
oxynitride anti-reflective coating (22) by isotropic plasma etching; and
-7°W0 02/ 23605 PCT/ US01/ 23580 neasuring a width of the polysilicon film
(20) andgconpahd f@hddReIIBBSHRE tN&jed:Bihg WitkecAntBreRécREH c@itﬁgadﬁitl@tpblyﬁlﬂgn ﬁﬂﬁ?ﬁ}l ng
the isotropic,etch ng‘lria a_second workpi ece to reduce differences between

the nmeasured WHEPH P ¥88predi cted width. 5 8. The nmethod of claim 6,
wherein the etching of the anti-reflective coating and the polysilicon film
is by igotropic .etchi Tk : foelaim6, conprisin
measur i g a it ResPSFReral B Beaelii R e R 008 o RRHGMelBre
wit0h a predi cwésth withotpredicied widtheland edapiipsttivstcbing ¢fithegecod potien sfdlrsilidonyayititridn  of
the silicon oxyefidchAoatif§ink 1k Shl Qb M 158Ny ARLcd D RaRe hafféaeﬁckscng@veéd I'm
for a second workpiece to reduce differences between the nmeasured w dth
and the predi &eewaspiediiidth aadthe predictedetidibd of claims 1 or 6, wherein the
isotropic plasma etching is perforned with a chloro-fluoro- 15 carbon
species. 10.8 The method of claims 1 or 6, wherein the isotropic plasma etching is performed with a chloro-fluoro-

15 carbon species.



