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el ect r od® 3lig éif@ﬂlsﬁl‘%W@?a%p@doﬂmhwémmmmmgﬁdﬂ%n The others, a
pair of w@smcmmm@aeloﬁeémmen?aeis@lbﬁwktkhea%%&@uageﬁsu&%%ﬁapdn@%%tO the
gate el eactfolgen Ll Qlol t‘?(e LDD i ngiant 0 provide for a sma “aterfl :
separ at i 'On *DetwEen fcﬁg‘se@'ﬁ &4 o op of p gatq Qpde aysey Follgyiag formetiensaf the pelysiliopn gafep| ant ,
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interconnection with later-applied global and/or local interconnect metallization.
Thg‘ patterning of the polysilicon gate entails the formation of a photoresist mask on the deposited
polysilicon film. A resist film is applied fo 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
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photoresi st mask is renoved, and the sil icon oxynitride anti-reflective . -
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BRIEF DESCRIPTION OF THE DRAWINGS

- 25 The foregomg and other advantages of the mventxon will become apparent

- upon readmg the followmg detailed description and upon reference to the drawmgs in
whlch _ _ ' 4

FIG.1isa cross-'sectional view of an exemplary embodimént ofa pluraiity of

conductor or silicon gate. structures fabricated on a sennconductor substrate in

30 accordance with the present invention;
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CARRYI NG OJT THE IN\/EI\FI'I ON I n.the draw ngs, described bel ow, reﬂérEEBezﬁﬂ s
nuiteral’s ‘aré: general 1y-repeat ed wwhere. dentical elenments’ appear in nore *°

' than oné figure. Fi G 1..depi cts™a cross- sectr onal view of an’ ~exenpl ary

- suitabl e substr

"'conposed of silicon: oxynltrlde SI|I on-nitri

enmbodi ment of a plurality of conductor or silicon gate structures 10
fabricated on a-sem conductor substrate 12. The gate 5 structures 1O are
"positioned on active regions 14 that are generally defined and | ateral’ly
separated by a plurality of isolation structures 16. The conductor
structures 10 may be gate el ectrodes, conductor lines-or other circuit

structures fabri from silico uct or,. processi-n I.n the .
enbodi nent il lus ra eda‘frﬂsessc? #ﬂﬂ?@ ﬁ%@uf&P@@&me Sndlcam a
respective ﬁﬂnwnahekubsaﬁtegﬁh@;dﬂdﬁc@qgﬂﬂtge he substrate 12 may be

- conposed ‘of n-tﬁ)e silicon, p-type sili con S |con on-insul ator- or ot her
Q. Ads @r¢ra$%secuqmé view ilike [Ei6i Brdeplotingtformatichbofmy afie-

| abr e o oot of HENiigtn Bl Racaig Wik M driseat outbon, oo ¢
silicdn nitri deFId}amlﬁlat&Ssﬁiecﬁ&ﬁQnﬁr 1XehaG. Qoaﬁm%dﬁﬁgﬂn%o hﬁ:ﬂ ectri C
0s :

-materials. The_conductor structures 10 nay be .co ous
siticon, p&f 9‘{%‘?%@#&:3@! ewith therpgesentiaventiongxenpl ar y process for

fabricating onegfs duct tures 10 in_ accordance wth -
- +15 the present |nvent| on myﬁguo‘ﬁ%gag%ﬁ%%g‘héyg PICHPE (§lF ¥ipnpicthe 2.9 -
“and initi andubmrEtkﬁémlﬁstdauobtdahéeWntﬁﬂ&pr&éhﬁhb&hoﬁ,rUCtureS 16 and the -

gate diel ectri CFﬁy&x,ss 18 may be fabricated on the substrate 12 using a
vari ety of well B CEPRSTSGeanal ﬂ@@’rb@m 5alepicange'em6valmf2theaﬁaskl l'i.con

" .is dgposi tgg,cg_g-egﬁg xﬁﬁﬁﬁ:g y ma% ge amorphous ~ -
~silicon or polycrystal P?%te SI .]aé%n an % ﬁglgsgré' Wlkhﬁ - -CVvD
- techni quespmmtlmess ‘of -about 800" to 2000 A The exact T hi ckness is
.- largely a matt desi di scretion. 20- Referrlng now to FIG 3, an- -
- “anti-reflecti vghc(g cg)fs sgcaom < depigting W@P@@lm gichl i t at e
- later i t hegiovahio€ tﬂatatnﬁt&ﬂe&weT étfdcﬁfr&egi"a\é&”a&e g e
e or

he™| ace.
- exenpl ary B¥eRent . the ARC 22 is conposed :of sjlicon oxyni tr| de and rray

b 0apos! o0, ey 6| SKIOMBAA 6 LS 1\ e SR oy 0 10

. discreti onmeﬁéﬁxm‘mdmmmﬁh&ordanca%%@bie&éht%veﬁﬁéﬁ,@HrUCtUres 24 "
"~ .are-fornmed.on t QRC 22 usi ng | ' known. phot er'esi st material s and =

1'i't hogr aphic -p Fiewrfke @tﬁdmlmmakmmrmmplag 24

- oW 11 nor medphBodsRédtSa aﬂgg{.aﬁpg mﬂﬁgrﬁt[:ﬂ the revaili .

-- process Technol oégx§/ However, the na%%*’ruck:‘{ﬁe% 461 fmﬁ’a‘ff’ ni mum -
devi ce gecHeRgs Ommmmmﬁén\mbdrdmvﬁnﬁ&h@ r&bﬁthm%ﬁi‘ondur' ng a

| ater etch ‘definition process. Note-that the ARC 22 is provi-ded in order to
facilitate the optics of the 30 exposure required to formthe nmask -
structures 24. Referring nowto FIG .5, an.anisotropic etch of the ARC 22 :
and the silicon film20 is perforned to pattern t he 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.

ani sotropic etch to define the conductor structures 10 may be performed

usi ng wel I'-known ani sotropic etching t echni ques, .such as, for exanple,
reactive 35 ion etching, chenical plasma etchi ng .or the like. A vari‘ety‘of '
chemi stries suitable to etch anorphous or poI ysilicon.may be used, 'such as,
for exanple, CFA, or GxF~, either-alone or in conbi natlon End- point .for-
t he etch may be determ ned by tlmng -~ WD U2/ 23605 0 ~ FED 2005 - *_: -.;
‘ -- = -- -.~ '~ .~ . PCT/US01/ 23580 - Referring now
to FIG 6 the reslst structures 24 depicted in FIG 5 are stripped by
aching followed by .. an RCA type sol vent cleaning process. The stri pping
process | eaves the ARC stncetures 22 exposed. Referring nowto FIG 7,  the
ARC structures 22 are renoved by an isotropic plasma etch process perforned

in an etch chanber (not shown). The use of an isotropic plasm etch process |

to renove the ARC - 5 . structures 22 sapplaats the conventional tecInlque o
of stripping sOicon oxynitride-based ARC structures that involves a dip in
a heated HF bath followed by a dip in a hot phosphoric acid bath. The goal
is to.elimnate the thermal shocks associated with the two heated acid bath
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03 FEB 2005 Repl acenent page 0 2 FEE 2005 CLAIMS: A nethod of fabricating a
conductor structure ( 10) on a first workpiece ( 12), conpri S|ﬂ@ FE Br?ﬁﬂﬁg a
“’silicon fllm(ZO) on the first workpi‘ece.(~12) formng an anti-refiective -
“¢oat i.ng-(22) ..on-the silicon fllm(20) form-ng a nask(24)  on afirst

portion of the anti-reflective coating (22); while .leaving a second portion -
unmasked; etching the second portion of the anti-reflective coatl ng (22)

and ge sil ive@um/Béokm (20) to formthe conductor struct ur e, cf'( R4 the

firs rkpiece; and renoving the mask (24), characterised.in tftat t he

first portion of Refduingsiow o Fraes, Iuﬁe&mmcﬁ:emudmcé@% 5&{@@%%&%&& olloR O OPI €
ri sl ng

pl asnma et chi claim1 fur
- renovi ng thgggﬁ% r&g"aﬁt | 38 coa’trlél W’ZTW“?’?&‘E%%?‘W%F&%WSQ chi'ng;
measuring a w dt¥ff WEPW%E%@FWM@mm(@wa@mhewﬁeasur ed
width with ae@mdnmmcmdartnotsmﬂ) aﬂas&df HI&plamte{cf?m&ssR)dén%Vgh% OIfor -
e an

seconds wor k es het we t he measur the -
pr edi c? ed Maéum%&pﬁl&g%%o géntl °(§5t7"1‘?m€$15?'tﬁx1mtf“t?w(r§ﬁ%ﬁ“§€fhé#l sed in
that the f.f“ét‘“‘-‘ff&mltWfﬁtm‘t%f@ﬂwheﬂzmumospmcacmgat(rm;mtsummmcu al | y
conpl et el y thenmsiecks asmaﬁnewxsi@pw&ua:tdhea ua&%s éamaaheﬂuaﬁsismas%tp@;%l@ﬂecﬂiu%m%rs

. A nmethod as lmr}geqry!s r urt .conprising neasurin
“width of 't hgﬁé%nduct o‘?h%t ruct éfrﬂéezbfx% o) d?'?fég g@eﬂ“ﬁ?"b‘éﬁ%ﬂ?"é“%@‘t he
structure, G EpIOPIFAgY tiehin g%ﬁ%‘pﬁ"@%tﬂcﬁbmﬁmcnwmweoﬁmrymxﬂee to -
addi t #onal Igesrshlcﬂntnte&u@laﬁ}em&idinﬁnmieﬂ&blﬁ oﬁﬁuaswceéhc ity S GG RGPV NG

i n and o Ee SRRkl ko of B clit (WE C?%e@feie“fo?&hém”éi%n?dpage |
- Q2 FEB 2 00%“6 or in combination in an Applied Matenals RPS tool. For example, the etch mixture may include about 40 - . ., '
- ' _ scem of CF,. An mert carrier gas such as N; or argon may be mtroduced into the chamber as destred The
. _ pressure for the 1sotrop1c plasma etch may be about 700 mtorr. The chamber temperature may be about 80 °C
' 15 and the plasma power may be about 1250 watts, Ifi 1t Is anticipated that a natwe oxide film will be present on
U . the upper sm:faces of the ARC stmr:tures 22, an initial axide breakthrough etch may be performed usmg about
_~20rsccmSF;orNF,forexampIe o T , S
. Note that the ARC i isotropic etchmg process may be used as a means for modxfymg the width of the
' couductor structures. 10 as desired. For example, if it isdesired to decrease the lateral drmensrons of the
‘20 B ’ couductor structures 10 the xsotmplc ctch plasma process ta strip the ARC structures 22 may- be tailored ho .
' | attack the srdewal]s of the conductor structures 10.- This may be momphshed by, for example, mcreasmg_the .v
: avarlable fluorine in the etch chemistry and/or by decreasmg the pressure in the chamber, _ o
_ ‘Refer now to FIG. 8, the lateral dxmensmnsx of the eonductor structures 10 may bemeasured
| N followmg the ARC Jsotrop1c plasma etchmg process. If the mcasured drmensxonsX match a predxcted wrdth or
25 . process target, then no modrﬁcatrou to the 1sotroprc etching process fo rémove the ARC structures 22 need be -
) made. If however, the measured lateral drmensronsx of the structures 10 do aot match design cntena, then
. modrﬁcahons may be made to the ARC isotropic plasma etching process in order to decrezse o mcrease
sidewall attack of the silicon conductor structures 10 as may be appropriate:
_ The foregomg illustrative embodiment involves removal of the photoroslst structures 24 and the ARC
30 structures 22 in discrete etching processes. However, the removal of the resist structures 24 and the ARC’

" . structures 22 may be integrated into a single etching process. The process is dlustrated in FIG 9, whichisa
cross-sectional view of the substrate 12 similar to FIG 5. ln this illustrative embodunent, an isotropic plasma
etch process is performed following the anisotropic eich definition of the conductor structures 10. In an

- excmplary embodiment, the etch mixture schematically representcd by the arrows 28 may contain CE,, O, and

35 B N,. This etch chemistry may be used to strip both the resist structures 24 and the ARC structures 22 using
timing for end point defection. In an exemplary embodiment, CF, is delivered at about 40 scem, O, is delivered
at about 950 sccm and N, at about 100 sccm. The pressure may be about 700 mtorr and the chamber

temperature about 80°C. Optionally, the foregoing CF,, O,, N, chemistry may be used for the resist strip and
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5. A nethod as claimed in any one of the preceding clains where i?m
silicon filmconprises polycrystalline silicon. 6. A nethod ad %ﬂsl n

any one S({, E)pg receding clains, wherein the etching of the second portion
of the ant? %%ctlve coati ng and the silicon fi | mis byPCHBYHBEI pl asma
etching. 7. . A nethod _as clainmed in aéwgne of the preceding clains, wherein

the etc hfhﬁQhCB’I‘StIY F@“@@@WM"F‘I“’B@ W chemistry. withpyt brgakingeracya for reglofamf)theand
the sili ARG shichires £2Qs vma tHa ortHeRiBhddGMisarid RbSBm&, & BleNdath Reasheni® :Pag,q?
rve

cl ai red |n eof th d|n cIa| ., wherein the antl-re
coati ng %:horrpml{ns‘?ggh A%é%?ﬁ G agisienis Biede A hose iFleracersea Ay one of

t he precowtssayy blemwﬂmwmlatanlrmmdnﬁonssﬁmé mﬂd‘ﬁtot&ra&ﬁa 166t ddgigd ecRitlony. med wi t h

a fsl uoro-carb i one of t

pr acedi ng cl améeﬁ%{r’eg?oﬁ & ér%sacgﬁéb it sé’f&inj‘%g?“g f’“%ﬁﬁ‘?xaﬁ iffms’ﬁp?ﬁ‘&?hod as
cl ai med fppbogimpniphae boen qhncn yrveay eﬁhxmgplcmahemwmgmehm bebeedesiribedindetdilibbaein 20)
conpris eHoﬁevé}Oft éﬁSkﬂi b&ﬂ@ergtdoh Bat 1B indNiRm o itthdbo b BlitedYo- tﬁ%[par%ctﬂatx? %o|r<n|1:1> v

] FIMOQT 0} YT calc
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2. A method as claimed in claim 1 further comprising:
removing the anti-reflective coating (22) by isotropic plasma etching;
measuring a width of the etched silicon film (20);
comparing the measured width with a predicted width; and
adapting the isotropic plasma etch for a second workpiece to reduce differences between

the measured width and the predicted width.

3. A method as claimed in claim 1 further characterised in that the first portion of the anti-
reflective coating (22) is substantially completely removed in one step by the isotropic plasma
etching process.

4. A method as claimed in claim 1, 2 or 3, further comprising measuring a width of the
conductor structure (10) between opposed sidewalls of the structure, and adapting the isotropic
etch for a second workpiece to additionally etch the sidewalls of the conductor structure when
removing the anti-reflective coating to reduce differences between the measured width and a

required width for the second workpiece.
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second portion of the anti-reflective coating (22) and the silicon film (20) is by anisotropic

plasma etching.

8. A method as claimed in any one of the preceding claims, wherein the anti-reflective

coating comprises silicon oxynitride.

9. A method as claimed in any one of the preceding claims wherein the isotropic plasma

etching is performed with a fluoro-carbon species.

10. A method as claimed in any one of the preceding claims wherein the mask is a

photoresist mask.

11. A method as claimed in any one of the preceding claims wherein the silicon film (20)

comprises a polysilicon film.



