10

15

20

25

30

35

WD 2006/ 107587 PCT/ US2006/ 010231 ETCH PR O CESS"FOR
CD REDUCTI ON OF ARC MATERI AL FI ELD OF THE | NVENTI ON
wo 6‘5’6’1?7‘ﬁ1e present specification relates to tHel/US2006/010231
fabri cat
speci fi cmqu} ?gﬁﬁﬁﬁgggﬁﬁ&)ﬁ?lﬁéﬁﬁ%ﬂr MS to a
critical di menS| on (CD) reduction process for formng
integrated circuit res. BACKGROUND OF THE
I NVENTI ON [ 0002] S@H?I(Po dﬁ}&wwwlges or integrated
circuits (1Cs) can include mllions of devices, such
(0001] d%s preseatnpicEitatipsrelatet o the fablicatigreofsnataed cintniag FGa). edor( 4geBichlly, the
present sﬁécffﬁ&ﬂotl IR cﬁﬁéa%ﬁen@@xﬂdlﬁ RRIM:BE oc!mtfﬁ'lfm%h gfegrated circuit
sem conductor (CMOS) field effect transistors (FET).
features.pespite the ability of conventional systens and
processes to fabricate mllions of 10 devices on an
I C, there is stiHACKGROER®D QOIHEEWERAEEN he size of IC
devi ce features, and, thus, increase the nunber of

[0002] @@Ml’b&ﬁﬁzt& Qev@tds drgztegﬁtg,'@ Qn?rlntst%) dah [fﬂcfugé dliﬁfansto@dévﬁgs snch as transistors.
sions i s CQ%Vent |

Ultra-large Sf;:ﬂe 1§}e%rﬁtﬁ§ UL%ﬁmécgﬁs claléllnclucgﬁi)la;j) RS alafﬁnel 23K é?ng?ﬂq&ctor {CMOS)
field effecigfapnyistory @EPr bowisbsabilty ofpatvergions! ystansdnd profzestsie Ghricate millions of

devices Jhah 1@ WRrTEGY @nee@%%&géké}ge &R ERTNEM A ARA and, RELJiRfebde 81 number of
graphy, a silicon slice, the wafer, i's coated

dw‘ces‘ﬁ‘r?flp(grm y with a radiation-sensitive filmor coating,
[0003] Dhe trhigatipinio tie medinsss of IBwaritgxpiisdnsignsSoumeiood lithaukipay. i o general,
proj ectloh l1 thﬁHﬂﬂ?Ie?e?s t8 ﬁrloé%gstesefgr ﬁﬁ%&n%f btent‘%ens\}zlﬁgugﬁlgdlat tHchﬂ(ﬂtt;h t@ anventxonal

i nt ervenln% nast er te reticl
projection lithagranig, g siipon siges the wpfer; ?ﬁ@afﬁ%w%fﬂrlbwﬂtﬂarﬁi%@n Tepsifie i T Qf CRAting,
the photiGisu | Anregposingdoeice dfirgihation ilhmitAtid Relettet] Bi@as\of ﬁtfac@ \Achdyh an intervening

master teln'ipggt tB@rggk gxergtgleulla; d @M mﬂLr%tattebl g[*ﬂg radiltgﬁ cz!n%g 'llg{:t sx?c'ﬂ aS§@fta-violet light,
vacuum Tl%ggfl}et YHY lgg%h@fi flgep hlgiwquﬁygttt oTl;eéM@x @R @lqol b@ a-|ray radiatlon e-beam

radiationfdtgrensi ons is to rely on |npr ovemsnts to the

{0004] lTh tpa%gigr% hl Cto Q:Eh%g grshcal dlmensmns 1s to B}?nrl %},’p?ovemen% to t? fphtpographm process.

Such lmzé%p@f:@i oovebfﬁ-@w c@tﬂ@@p&@ﬁ texyewe,rpﬂrnﬁ regpiring mplq@gfp amﬁqexpment Even ifa

lithographid RARMEAEA s pbsSibR Qﬁﬁio@t‘aﬁno @ éﬂrﬁﬁb@ gﬁeﬁ@@oﬁpa@@d S 1isB ks deBct
often acconpanied by a rise in defect densities.

[ 0005] According to one conventional non-Ilithographic
[0005]  Bprosdineitnine peryentigw] nondithksthNcedX shhilveoche amsiskaisfsdete bea subject to
spacer et@rﬂ@%@foes@és e hAk iiﬁfo%ﬁm&tso'rﬁé% dpRsr didntnb 91956@9@“3&113{ utilize spacer

matena}slj:fnin‘)qs%d g)ﬁg Cog ?1%‘2!% ?}%‘fea Fs:g'ilceg gﬁgxaag os S%;(%B& eacés:tgi?,/and etched around
compatibitei hatdrididayami seehi aaIpolysliiven syra oeritrif@ixgie halisasiasr e t ypi cal |y
[006G6] g.ﬁ ngﬁleﬁcﬁgveQ%uE{A@{@gas @5&9 Ua‘genn&%mpﬁ%%&ld Gmﬂ@ﬂ:a%{ th@éhotgresmt material

yers, such I 1icon tes or nitride/ oxi
or the ha‘ﬁ‘é‘?‘"&‘h‘ﬁéﬂ%‘%‘m r@[ﬂeﬁwj a“i‘-\ﬂ“*fﬁ‘i% fed‘fCéFqS‘é*d’P foljee biigng qof yerietiores oritisal
dimensiob efihe ebimepritero.N@dnkyllyp the WRAEa canitdhe @i 1ahdd @ a relatively thin layer

which is RJ? ?{69 Eseasﬂa%tmame%%e% is tog [hmtahg %{Q?ﬁoq almiﬁ é)ss fl&ﬁ;ﬂﬁ)ﬁdue to optical

ectivit resi S not
design P"Fﬁ“f‘“’fefsn &Wﬁ'amv% Pragef ?fﬁwg@roc?fﬁqs eenemlly hagg noblhpen wed %‘fh ofgteic ARC
layers du® btr@lteﬁﬂdncﬁﬂﬁdhﬁﬁ@ qlssﬁeﬂiafcﬁleh With bh@ aﬁcR@tr;@@JpWﬁr&e@d’s

[06007] ll"gu% rlgc%la’] 1'5 g)wﬁd ? yl%mkIC% fg tures u E%xyo%—cgnvgnuo?al Poi%}eﬂzmgteﬁc tecﬁmadles
Further, tém@lg apest! fgh bf@wsq% fmmewllﬁﬂ @xditgerision fhatgtses poARPlayer abp. Yet
further, tIAQSE ORORF AR5 ﬁRC g@;ﬁﬁéﬁtﬂit kQORL cB Q@@Wetc&hg rE’.v@ngurther still, there is a
T RO IR RN LT T

associated with oxide and nitride spacer processes.
-1.
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[0007] Thus, there is a need to shrink CD features

non- conventi onal polynerizing etch techmﬁues.
W(?:%ﬂ“f Es7 there |s a need for a process of f or Fif HYS2006/010231

reduce% %311:*1 ms rm{: lsllmgnsmntFI r?ol?an ?r%amc g YISCFI d%ﬁ?r am%:_:i@by using a
polymergmeéf’es@iﬁt\fhaﬁtanleé@bélecsor@livcs\}@@%ymeﬁ%h| ng. Even further
still, there is a need for an etch recipe that

ef fectively reducasuhrgiorauefiindBCriosat ures. Yet
further still, there is a need to -1 V\D2006/107587

[0008] m%e%iégoglbg&%&%g&ater Eq b(r:IBmg anﬂht%g%!tedlcgcs ee‘fltw method

I Mensi on an or spacer
includes gigyidipg eﬁanwﬂesw@atwg layeyle PF‘%’F‘:W& Ige‘sdiwmhvtprwest ieesr ghyve the anti-

reﬂectw@&tatﬂal@ hdyshed pﬂfeﬂlﬁl@ ke pﬂg?éf;eset Gl RERGERS mclS&AB/MﬁaRYnﬁe ahbilreftective
eI ates .t

coating 1%{ i ac&or%]?}lxc# wila fle'rst'%rflmre frgt)ad Qré{egfhn‘{())re dlstlim} etremoIvH)g mcglde%

ricati
providingrppdbersrisng gag| %éﬂ@f“mm¢ mtlﬂ@eetwe eqating-loef hae@:teduaei cgibat dimepsion.

[6009] |A§Wt@err @B@M@ ehbSdihst I@raae@m a R@¥d @f@gcaaumqftc&eeea leitduit!] P¥Glethod
ect.l

C
wetades S8R gt e bt 5o oo STt e e erppmgee
accordanpypthva feptpre. Hihe fentuie defmd asspacing.e Thepiraind drg etblangewciuides providing a

polymen@ﬁi@a‘%@ﬂ a’@ﬂe%péMn% h tBe aﬁﬂx*e’ﬂtacht@@ﬁtﬁ(g %as‘—i@gdu%%ztmﬂ dﬁxﬁb%s%n
|nC u rovi aln

es i st
[0010] S% l?‘?oﬁgma Sty BT P PRrPeon AR CERg e metiod
includes @tt»mpf migyidigyee oreascoating etucedibtric bi logk atdvemsnisingd) patterning a

photores{sg%ga%o@%t hic @8&@1@411@ Ee)fec@\tmquhmtthe o?glarﬁtt &)§hﬂ%% a@cordance with the

hod of fabricating an integrated circuit.
feature. ﬁ’e"tcﬂ%laglfffﬂfoﬁ?fll‘ﬁﬁ%%pmf}’f“&ﬁ #gan organic
anti-reflective coating, and plasma dry etching the
anti-refl ecti \BRIEDBEIGRIPTION CRCEETHAWRION th a feature.
The feature defines a spacing. The plasma dry etching

[0011] 'Tﬁ@éxélﬂ:@ﬁy Qﬁﬂ%&h{éﬁt@@ﬂl Reredd@! 4ABEHTH Rfih RSB to J@&c&xﬂ:@@1ﬁ9mwmgs
the anti - %ectlve coating has a reduced critical

wherein @ﬁeﬁ’@ﬁe‘s‘?l% 109 B £ et™danot her enbodi ment relates to a
[0012] HE{URGd iod gchorlmihagatia bsgatiigrg of e etcingisysteegforai@elsiod manégrated

mmmtwé%}%ccﬁi%h@&ﬂamk% Hies.fheps of providing an organic
ting above a substrate or |ayer above a substrate,

[0613] B’E‘W@Pﬁ? Ry Geers: reerast- ge'élecpé%ﬁ@fma b6 kipRPrsPY AP gubstrate or a
layer abogxesibsrgle; and sel ectively renoving the organic coating

[0014] Fﬁ(ﬁ&%gg gs%ﬂe?rﬁué’\%&sp fet:tjﬂﬁal vIe@%E’ #E gl‘bstx-gg%g%?a%é r@g@lﬁ ﬁ’ﬂm&\f‘g an

usi ng ymeri zi ng
anti-refletfre WW&@% ﬂwm@wr#?@ceé%@ﬁﬁ Frefplogippbuioaiat ghe plopdss
illustratedi@FRARREr be described with reference to the

[0015) elag%/rgé:ﬁ 152’19 cr c?‘(\llsﬁs—pegtﬁ)aal ]‘_’88]?5‘%' 0l ﬁéluitrate malll(sﬂélg]g? 5 owmga

photoremstéq&reﬂattlicemb BOICIR 2 PraRpe iR e@ﬂlpetmbv@n@hysftt@me@w iflustrated in
Figure 2;Pr ocessi ng an integrated circuit wafer according to

i SRR Rt RIS T PR B R L, s

photoremémmnwg stop m@en@siarfce witlpangydpemiarpgnebodimerg of thegyreress dleaed & Figure 2;
[0017] BldDREGA aesche;lng&‘]c%s-f !:t%@e@ ol’ Be QibSGRAMBE R in FIGURE 5 showxng

ss-sectional view of ubstrate illustrated |
etchmgo'E_cf

"CURETESUVE Pty h acc%’%anaw* L4 ¥R lapy; srBodpeat gL proa%r

illstratecie pigse i on step in accordance with an exenpl ary

[0018] ﬁ@@fﬁgl’}’ r@a@:he%% cpags—ggtgﬁﬁ $i§w of 1111!: sﬁﬁgtlraétliﬁlgra eﬁ in @l?ﬁ]? 6 %hOWU}.g

[0015] Fl QU I'sS a schematic cross-sectiona
growth or Ipjgralsiswglls af the QﬂF‘F‘fﬂsf“ﬁ’%\‘f"éH‘gl 4yt EomEtangs wihfe wiepglary cmbodiment of

the process illustrated in Figure 2;
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phot oresi st | ayer application step in accordance with
W(S exe I ary enbodi nent of the process illustrated in
FY8rE7537 30 [0016] FIGURE 5 is a schematic FPCT/US2006/010231
[0019] EIHERE-SSecthoontd crass-@aiond] vive! Subbtmatigstizid USHIGERE U, shdWing a layer
etching sk b Qéagrdéhce %ﬁﬁw eQ&Qn;ﬁ‘ary Qxﬁgé&ﬁxﬁ%f it pr tdﬁlgtﬂl'te g}ﬁ%u?enz in

ccordance with an exe f ocess
00201 FRUREDpepsghpmee cpryipens. "‘e“’["g'(bisf’}’snlﬂ‘le oREog TOERE 1 howing
substrate SCligy e irCao@rdass Witk et dxafdhry whiedin@ft of MEprSMEkSﬂJsﬁit@l in Figure 2; and

[oa21] Fﬂdtﬁ@tlﬁ EQ%&eﬁme Jogg%oéai v1§\p Qf%ensgbsuﬁg ﬁ:ln fFIé(Flﬁi 1 showmg a

anti-reflective coating layer In accor
conductivg lingAihing ffei?elﬁﬁ?iﬁﬁdi‘f’éﬁ’t‘“ﬂbﬁ“ R lapt iedigent Pﬂ"PelPS(tCFSaﬂ]éﬁraieﬁ in Figure 2.

Figure 2; 35 [0018] FIGURE 7 is a schematic

Cr 0SS - DECALGENAIESCREWIES OF ITHE $REFRREDEMAJDISERRS ed 1N

FIGURE 6, showing growth on lateral sidewalls of the

j0022] ﬁ&&&mg{ t@léll(}@ﬁ’\h' 1Vz§suﬁsq}§t1é ",lf]g st o@v}{ ﬁ*{an e{clhlﬁ)gcsﬁﬁgrﬁﬁﬁu Q.S%b \g%tg gb c%gbe a

nbodi nent proce str
S“’mwmdﬁ"rtﬁ g s ey U TRAT B PSR LB TP ma[eo@ 1 §gbsirate
12 can indRkdSolibor Bode $ayers thﬁt&lﬂi&ittheﬁaoﬁr’ﬂﬁ&y&e% bonadativd leﬁMchfonduﬁﬁfe layers,

barrier 1ay%%b§r§3{hat!%exls lal’ H’cﬁ&faﬂhﬁgx l‘eQG gc! e 51%“ sblec%be?WeFxgveg‘ usmg)(he process

hing step I'n accordance Wit
desc“bedé’ﬁ‘ﬁ‘&dl ment of the process illustrated in Figure 2;
[0023] 002012 EdnGdRE: Ge bSma@e ﬁ%?ﬁil’&faﬂeﬁal GdRS Fattls; bcR Ebaimey hr@éﬁéeﬁrﬁects

: bst t
vias, dOdeE rtlg'rg L%l rar%tcgﬁkuwnelij cﬂ:@e (ﬁgxces, such agféanswt]éfs rfllﬁroacﬁjagrse%ﬁogapvrs

strate n accor dan
capacitorss FRRTRIRIFHOARS, 5t St*%éatbi%f@ééﬂsanlemir%iwa&fewaﬁ A G wpfer. Substistel12 can

be part ofan {n&@ﬁt&icuﬁx@sﬁh—:asl@mblﬁorﬁ aSRBAIBRING, 26 fx@ﬁﬁ)u@ﬁ‘%ﬁ&r@d vi ew
[0024] Ig)cghu%QF %mﬁﬁig %ﬁt prr era 4{}' Stghrnggts%sgen} {% tF %?&aé%éé 8n W%ffﬁ‘teg% or layers
above subtiegeni |nachpr@n@a@h #élnzraréfc patkeens pPratemd § canlidelrds 7 cheretgr 50 In one
emboduncﬁzlt @j&éfe@n 18isa p%ﬂ&%t@fgﬁ@ 4 Tb@ﬂes%%ia?%%%?g@iggﬁggg 12 1nd/or

el e I n 0] a supstrate
iyes abof SRR ETL - (AR SPOHT P “Bijet Bl maBky g & drgane
etching gdssss. aChaIs@nﬁ(b@m chuingny Sﬁﬁb@tml&m;‘:s Sospheas , Preferhlily; ®y3tem 10 can receive
several Spgﬁés b édm:@'i éﬁ:@t’e&j&e th?'E E}htuxgé pfdksud Qﬁ élo§i ey A Igurauon of

1! erllg ubstra 12 ¢an i nél'ude one or no
system [0Sy R FIGPR rd 5§73 - her eon.  The | ayers can be

[0025] Inpewhbtdinet, thajpeerssboaonigtiat | Ve 4 HylekB layband 4 @fe cbﬂy@&rSayer (such
as layer 58 ruse@QJ]fgxrm zl g@%@(a& 6:ﬁm ﬂagcﬁfc lé%vjer c%l!:e%%at"él ;gde d Exg iga%{)c%&cﬁxgtbr layer can

electlve renpoved usi ng cess esc
be Polysﬂﬁ%f‘r% tal (Tb@gz'sﬂfméubg%nﬁ&w “1123 %ﬁmeﬁf@ﬁ%ﬁa@d btle- dp aneee
embodimdng e fagerofboreatienital 2 cansy daﬁduﬁtﬁfalaw’rﬁﬁr coBdhEtive Afas ahd 1ﬂ:&$avel dielectric

Tayers. Va%rﬁ\ttSQﬁgg%’t]J&%ﬁ%uﬁ éeam}éfs %%y bedfgg'wgeﬁ smé hg {r]lgthod (feSCfibed%gow

100261 Sypsrpte e arbesracnt 1Pﬁe@@6§1§ﬁ%ﬁs pot decribaia ¢ fimiging fashion. The principles of
the present @GS Qe aphliodke $my 161%@&&:@;&&%5[1@&&3 L2k ﬂaﬁ‘skb@cra& BB ke

Substrate 12%3%{\@ gndugwe s%muéong%cmaa or. msE%\%e Substrate 12 can be

Clr SUCh as, a nenory, a
[0027] f’p‘lﬁi@é%félﬁnoxrgahwnmatenalawch qqmnhﬂtgugm yer devitgiel 166¢ deposft@@Rapplied aver
an anti-reffebt6/B bda&lgiméﬁa@e;@ IS0 @ﬁﬁﬁr@m é/nt@efQEtXre @Ja&rtg AN @yc%& &f&h organic

n eat ures on_subst yers
ARC it B i B AR L O PO G i BB
accordanc®yigit s 10 arcldf. Layed 19 gerfemmblyiands ey a bk fok ﬂ;b@ﬁl&_nt etching of layers above
substrate IQ @pﬂﬂzksqﬁcﬂ/@ subShil(8 '@ughcas 'lagereh)glls @75’12% oS in J&ki&%ﬁ%%&%g}esoluﬁon

t utilizes a
by reducing fF%F”Q%r Shiglpey éﬂdg%ﬁf@elﬁ forleverdo s ehogen to ‘Pf‘é‘%?mS@)to betrhpreithout
eroding mG@iaCidnnd yecthidkl enotdh@o AovidekiBead@mersioPttntd 8nd t6 kvithsRE@IhY btbihg of
1ayersund§£e%m'14}9, jgasses. Chanber 50 can contain any of nunerous
types "at rmspher es. Prefer abI y, system 10 can receive



10

16

20

25

30

36

40

several species of gasses at sel ected energies,
and flow rates. The

w(%e(rr)%er?at ures, pressures,
onti'§uPhti on of system 10 shown in FI GURE 1PFHUS2006/010231
o BGERA e R0 S0 £ T 1 S0 PRONE o
applicatipisnifatetiad k6 Jempegompeagd ¢f 2 1RGixamteriglpercsis 2 pensii@dortighitiitoy mda solvent.
Photores@ﬂrhz@erﬁi 1BGdprefcbBy Dhi@l @it photh Y€ HutGah . al%a@veﬂ@e@ 1 dofst

hot and the gate conductor |ayer can be polysilicon or
pootoresight al , The gate stack is configured using the process

{0629} @b@mmb@deﬁ@bldeep%hedamdmenpémpmddommer tahie of sryeturg 14. Material

16 can b@@@&(@ad SHPshlRlQ o;‘-l%ss%ﬂ 0BGaR dH@it:-x'aMF ph@%%s?mgt&fal 16 has a thickness
interlevel dielectric  |ayers.

ctive i
seneen BRI gﬁﬁ'?“&?%i"?"@ﬁl“ta*e‘f“’é T8 mE oy s eabppesi s resative
photoresigighhign bhremvigieirotsisl eserid Del tipe hodstruch OO GithoBeds birdphatord: Bt

matenalmgm;‘ty,gglggg%% | ayers of material are not described in
mting fashi on. The principles of 30 the present

[0630] .“H&Vé?ﬁf?“swo ELHRES 128 pni eéw*péaa’ Pé???“ fon faging i ede 5ok ?f& frgeture is
describecshglostas Blleys. WathedferemaelFIGEARIEL, flow ﬂ1ag}£di]m0 de@MIE% a process of forming a

reduced é}ﬁpa? Elﬁl@r‘isﬁm %C%D)Q"@dglrgﬁ arpé}ﬁgﬂ&{&e c&rtm? E’IRL? Qg‘ﬂ ufxtoée\.{sel’oo QJantageously

n at e. c mat
provides H*g%lff %éa}{ Be isﬁ‘st% f@rl)@é?% P“‘Icéhﬂéﬁ*cn%?“ FHRREUDR Papffoly Bropags 200 Sipific
manufactlSRQsd feddesGianddlring tbs@ By yet iRProddd Hinsitye Ploest 200emEoat priGion

assocmteééﬁgnnka@?{%{ensgo%s I n one enbodi nent, anti-reflective .
oatIn er 19 can be an organic ARC materi al

(00311 Brosss ?d’g advgﬁ%ﬁs/'@slw agpet wituthejperegsipmdepandef qoptinplgfyghrigigrequirements by
adding a pithcgikiabdiay addoped,a siaﬁﬂﬁl‘d&)ﬁ’é&ﬁd arfﬂifeﬂ&h@d’t%ﬁtmlg (1AI8(5 cRE 6106 By @ddmg

polymen%%ﬁl(?zs %0% 1%!5% Sg cog‘rgch ﬁuanttltg Bi séx%ﬁc mrkg%ee g%aémspe{l:j B%t{cal dfnéensxon

(FICD) ca_@e@?hlqvww Is S%bmémn&ys‘tup‘at vertiggl O(gsrun:th%BrOf lggy dihe polymegizing agent
or gas calV& dde@ Ss zﬁga@ﬂﬁ&dﬁﬂgiﬂlfa%ﬁnv@ﬂ{ohzﬁ ahR¥ cRRNRARIE n{p@cﬁﬁlexﬁﬁl}' HbLf chamber
50 by reducing reflections. Thickness and materials for

' | ayer 19 is chosen to be thin enough to be etched
[0032] Retyihgota pofermextﬁinggtcmbessi tabbriflthafid isya@beapdn, sbplaaodigire tobust solution
because 1p<fa9¥é ﬁ&i VGL[h' cﬁt‘r&%m&és%eg{hsﬁg 2814 &&bl@fm 1!359 cy&@ Hﬁr{ﬁ%@ﬁc

he etch mgg E‘? ers under neath | ayer 1
echnology (ayeais b b BTG DHOZID: RLepa PGP g S addiionl
changes tét erotead as 16!l caddidonipricese tegtihy. of a vari ety of

[0033] %&E&%@ﬁ'p%Yera%%@aﬁéﬁe%us%séd@ér%&e%ﬁac!:s (51119 aa"i)ipnjgy gpertures frenches,

i cations can econﬁﬂ{lse a mtrix
ete.) bemﬁﬁ’t’@?ﬁ o5 ptheg feapugesi i oneyembadiapntithraspacesyare thafpayire bivine de eritigal
dimensios. Olhe gates are Biraikoy @®iwil ti¥ada@ridl ah thd Gielabsipieiser ARC yay& 19 during the

etching pF)'c ;:Ag)gpctaﬁtgt?arve %Eagg)%aﬁ? foﬁéd a »%9 &"o%n%’fgﬁﬁ nrlzﬁgral sﬁ%\yalls gunng the

trast toresist.
etching piogast FRPy sBEnking thepresior hades frythe Haipm @ﬂ&meenmes?ﬁqﬁalevaw@m form
the patteriver | ayer of structure 14. Material 16 can be

[0034] %Bc%%’sl 29@ galn\% l‘.:lt!?lﬁe% fgrlr'i)étgul&egste gsa% c?néhrnitogfs %xiatéql;(] %gasm g/ tcﬁnfkﬁé gee% gyer 19) is
utilized. E@t&d@éfﬁgeeusrmawei 209 rocarihe proeeslimdasion fags the ginonsiom detives lines,

conductordBE (ﬁl[ck SductliBs)) niﬁ%n@;ﬁ'&f@ﬂrgdtéﬁﬁodﬂneﬂp Eﬂo&e’ss‘@@o chﬁ&%rd%fét&t sul as, 3 p!asma
oresit s

I RN IR —
16. A polyhotzngesnstilizadgtigitaletchify ¢agsesiprizambgrphapyARN layer 19, (hereby

shrinking1RQAGH MhdoBod ef erence to FI GQURES 1-10, an exenplary
cess _for formng a gate stack or structure is

100351 e rPEeT e VRS PR boo e g e b 156 H G o CHTs.
However,drocéss 200 igkioalifhistXBspelebopdches p&yﬂérﬁﬁ'@ sgen@f Infof dFibB@ment, the flow
of the pol&rﬁggﬁg% ?srt %ﬂ&/yg@étrgg%c{rﬁ-\g%% %%L§ ED\)a’_ gffetlr;ee Po grézénn ag‘egxbrﬁsults in an etch stop
advantageously provi des a4nmask that can be etched to
produce critical dinmension reduction control. Process
200 sinplifies
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manuf acturi ng and reduces manufacturing costs and yet

wém QY& density. Process 200 inproves preci ;{2(8@8%%06/010231

2856¢ ated with critical dimensions. [ 0031]

oondmog%le%ﬂo a@]& %? LY o ARG S Ml retsﬁggo@ﬁ, g%%nan@dugt%”%@ﬁcaf

t1nu shrin reqU|renen
Appiicarﬁ%‘rayq@wd Hiehrp e RSP R pethe @h@@vww et gmne:ARC etch process
can resul Bilal 1020 haehdiareedcaian inPs, »ﬂﬂeauneﬁa@ﬁbnﬁrg@eﬁaﬁ orghdye ﬁ@hbmgresm
rizi ng, rre ant {
[6036) 2&% 5’? tg grﬁ,te S Egﬁhﬁmﬁ% exﬂf(é n3a|a§: 1|% r?%cm c{d to aconwy 1onal 75

CF4/25 Iffr ictsh che(npsmult& 15 Pshedageod anmien: @1 q;gzgqnqslpo nanometers The use

of the polfRcAtif 43érl BsuleRUbhREhb N QEthdt Babiti@R@aNompANRGo BE BfididaB%n-CH.F BARC
The pol ynerizing agent 20 or gas can be added as a gas

‘m xture with a conventional BARC etch chenistry at
[0037] jAspradingds grsrplyimplep@plipntekpipdyend thab e of OB RprigRe|aginhef Chial @ a

convenumal Mg@rc |b3ttoﬂ&nﬁ{%ﬂklatn@ &@a@lﬁ@@m@) a&rﬂr&kss mtsms;ﬁlnat%y ) standard cub1c
1L.on ecause

centime G RC Bl (RS R B e Eoo B g e ey ARyt bes

also fourgghagihé insineodhation @38 scem sf thypdbintehageragpinieenlts inadtiheduogpp.of 30

nanometél V@;ﬁ)ﬁ@ﬂﬂts havt RAET AR Gat R WBEERbon loB1 54Nt & noR34th the fROHock results
.in equipment can require additional 25 changes

in an ctch 3‘“’(‘% BPocess as wel | as additional process testing.
[0038] [S@t{H&BQnteﬁa acleggic200pdraneprehentity|the optivianivagfeouiboys fusigdntroduction

of the poiﬁcgfl&vakg@ f%pé!&ﬁﬁe ng er@énta?g mgllyﬁ{&lz}ﬁtg ﬁ@rﬂ%d&&% fe3ch approprxate

trenches, tween nes or o features,
“ansm‘s%?i’éa‘é%@&ﬁ“ﬁifé'rﬂ“ met%‘?‘%‘bﬁé‘&“‘éﬁ‘?@“t“ﬁ Beepisglpqiide Theats ?F&Htﬁ%é“swad of
CH;F as @ polyhdtiaing gad resin i lomof allTBre@phmes a n@ios b thepercyagg bffdd Bgy. Further,

the type Icsﬁ']lﬁ?{ éﬁ{lf @4 thiaglests W&nde@&% ss1§'€ Ql%\éﬁéréﬁevgig ﬁdA‘Rg’eclt ay andlilh%s for

et chi proce
inteoducigg oK HORIEHITFYE i & axatpals I’E&Befgj?”&ﬁfaﬁ‘ﬁ eniicedie eroatiopigpn the
ARC lay&i, £h@Wighdr Sregiue beﬁl@ncteb@ tidQrootichi BYhPARC RS, there by
[0439] %’nacesg %HO &egcn ed m«f:rg éetaol (r)els;gegt t{) k G?H(% 2919{’ Llc?“rfsn tep%z an anti-

reﬂectmm@}sla iAW)é@ers%w% @Py@dﬁ ISb*epoefteﬁ phorentbiige Lbi 4RCF Haﬁ'e %1 is graier@bly an

organic &[@ﬂj&kﬁ? ﬁsQﬁsSusse@ bel@NYitPkRRndelo MBIURE 3ALs &%cﬁ@ecﬂabo&&ﬂ@xﬁat&gﬁs and
The dvant a eoui%%r 0CEesSs edu

thlclmess o‘cf Aggtlegler 6 san bg ﬁh()fe have REIONR g“’%eﬁue% a%% é%cam aﬁgge a compound
Orcomm@miemmf@wab*RQﬁ her st ructures). In one preferred
[0040] @HQQQJ 20E, éhot&@sﬁﬂ@ﬁ:ﬁs gﬂb@edﬂvkﬂ tﬁezzﬁﬁ? I@yeg (1%e @9 F Pone SR @Sayer can be

s BT g Y 5 B P S e o 0 SRS

Any pattgyhiog lorheighestn bratibzeilal - 16. A pol ynmeri zi ng agent
[0041] EJ& i étéﬁéﬁg A‘i@rléyglgl 9%%}1&{ ifx %c%w@@%ﬁﬁﬁtté?&%ﬂa%&%%te%%\'t Ik}eferably,

a er her eb ) hri nk e critical
ARC ‘ay‘a. 1Pr€r?§>rlfé‘ﬁn aca%%%lwﬂflﬁ HHEtierh OB ﬁ‘élﬁ’fg CheMYpROMGYFE P PYTTIFEG e
agent is aggpeng thegn mb@ura Ipoleymesdiadn gry ghsya exlimp 1saﬁhﬂ-ﬁiﬁ1 a folilezing agent

mcludmgo(!‘arbgg_lg rog em%m ﬁe%@ceo%ﬁxeﬁgl?mérﬁmg & ent 11'1 %ﬂ%ﬁ%&l%ﬂl th@ plasma

|1 C S ecies o
causes hcgm grﬁlgﬁlon 1ate%squw6%%f g@ar &% %hy gor;&@}t%} ﬁ'@]"’fhﬁdﬁﬁfs 615 gritjcg] dimension
associateli wghihb spaﬁﬁgﬂif 0 bitel.in phatoRXieetelMes.f AROMapd 14 e be utilized as mask for

forming 15%%%tﬁr : Z’Wﬁ{%%%ﬁ%f%%? ;‘Islgf;[ 2‘:I§§]_tagsc’;%0ﬁ“tcjlu [] veﬁmes\,,\% ofher I\éotmcture

Preferably laygyhi6 and [Fdreowiliest tagptber ot pavie for viphing vadpaming leeeslr ﬁ@straf@s
10042} Qﬂi e rf?f]gite ‘ﬂﬁderlﬁ@q?&'éi (98t 59f or Edbi(ﬂ%te 12%&%&&@1@ DatB@Y 6 and layer 19 as
at a care ation o
s SIS 8 RS CRLULERLLEN, O, LR BTG
to the typg ofI0-sR@tunafnnmwe tudess spediirelly weited in HEDBimswhi | e sti | |
mai nt ai ni ng vertical organi c ARC photoresist. [0036]

Accordi ng to one enbodi nent, polynerizing agent (CH3F
at 10 sccnm) added to a comdentional 75

process
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5 CF4/ 25 13Br BARC etch chenmistry results in a CD
dri nka%e of 20 run from an original 90 manonet

W(ﬁ'ﬁ%’%%’fé of the pol ynmeri zi ng agent results | nPCr”USZ”{’("G]0231

[0043] %Ptmge eren'ce 10 Fﬁ% ugzﬁglﬁ m%%des a glnle%cg%%r ﬁd %{a C? cgndu%tor layer 54.

Layers Szmé Séxraﬁmnéuct@ﬁimlqc@am% fq*iﬁ\?@rm@twndf i aﬂmsmwg@ dpver %20 54 can
have a vﬁ@bﬁf@khﬁés%n@&@lﬂhuf&&ur%ﬁ alv@ridly of GRRMAN tth SR b RGN ke

conducto&%%ef gégl %’E e{OS& %gu Ip%ﬁsdfc::gn taj}ep %d(igre %g% Zt%%{clgsgl%%r? dlg)glde or
silicon nifridm sy . (;@elcﬁﬁcmw(i@%p@ﬁmf ie@aerwémx; depssilipn €VPhakavGDr 52. Layer 52
can be grBﬁd&QEﬂo@i&d%VT%chﬂ@&%ﬁ&@f s. Applicant has al so found

at the. incor on of 1 sccmoft VITEer |
0041 3 Gt & RSt R B B S G pRA S Al are
merely expiples cfaddigonkidayes pruvided eové wntdtetl Baln apdtfer alm@wp davert 1P esrprovided

above sul%tratg-f)l and s to A ﬁatﬁr&tnpsut)!&@te fI? 1SR, T§RUhduRr eddi®Bat, layer
stop caondi tion 0038 em.criteria and

C
19is pm‘élé)“ﬂl"‘?‘ﬁ’ﬁf‘ B ﬁ’&’rgﬁﬁ?ﬁ‘%ﬁ’%d e Ly ﬁ?‘%é"é‘f’ c%® optinization of
[0045] Ao adi-tilons cbaing kireld introodhd atdvolayer 35(sof 202hef process 200, Anti-reflective
coating 158(911 % W%Kikﬁgte@w IE Qﬂe e%@dmén@ 'lay&hg 18%5091%@ La080 960 A thick layer

neri zing gas needed reach propri at
of organig é%ﬁme% (i %a&orb“éﬂ&)e Eéwa@ﬁieswamﬁ 29 eplescad fegprdspecp i optical
parametef3Qbsy¢iRéd xzithmgm@@msut sel ected. The use of CH2F2 i nstead
[0046] %181 rge_EélEce r1é IEL! oizl!)hrd regiﬁﬁnageﬁalik gs%gﬂh@d éb?%ﬁaygl{jl 9%3! 06 of

uction as a unc Ion o e percent %
process 2fQ)y Mq@pal 16 gaqqde prbﬁ'g bbfplmnﬁg{aépxplgxpss of }08-5p49p ék ﬁ}é)ggesmt material 16
can be apbﬁdmen@taduécan vaﬁib&&SMErﬁoﬂlﬂﬁoﬁw gy | evel s can affect the

10047) rf.}féréng&o] t?i F UK gnto[ohegg%akeg%l 18 is c&D?uch? OX%r Lfe%éu%%ls accfvrﬁing toa

ures can re
convent!fﬁlp@vhoararlm REOCEH (sten é08z@pmﬁ@ 208y éﬁhe lithageprhie pfRERs apyaptageaysy utilizes
the ann—r@f&ameﬁmae@ﬁﬁcstdmy@u@vw h rate on the ARC |ayer. [00391

[0048] fr RS Eégl%f ‘i}a"f’gi% CtE)hzecF 1o Ntterg%%%u% géxb atenaWG ﬁperf%%%%?ré to
radiation n@ﬁdﬂelclté iisdevetapert th ivgve (ARC) 56 ang 67, Festu@'#ﬁﬁaisd ﬁ@@epal@edibs a spacing
59. deposi ted above substrate 12. ARC | ayer 21 is

ooss) hetraped RRBR R tpnree RSt Bor ot B e oy« o
etching proegseis udlized @inghovd lljec 10N dssie ehbodREnt, agl&:ma 49 eching heceshdssre to

material f%ﬁ%ﬁec?&] e [}ﬂagﬁal Qﬂ&ﬁ%‘ pRfHBST eI do%nuo'nﬁmﬁlcjcg‘h F@&ss&k 2iflized.
be a conpound or corr,go& te | ayer of severa

In one Pfffwé@a?b%tmeat ﬂe&b%’eﬁtwa 55t oY I §P“1rzs%fé?p pemaglsping grgeess. In
addition, @ peiymdrialdg AL sheh weCH,{) oy, oACHF isTildudpdio the pessiistire sty @14 of

n be photoresist material 16 (FIGURE 1). At a step

8, the photoresist layer is patterned in

[0050]  With rdenapR £ IS URFS whep lﬂysvxrw issigheddp %ﬁc%aﬂfee%f#ﬁfa&a@ 16.84 dpeptching
process ir¢tukdink ﬂﬁﬁolyxﬁe@i@xﬂé.ﬂgeﬂ&ed&eSﬂlE@tﬁal dimeANRG of @y@dg 52948 Soed, alirakion 69

is smailerFt,ﬂ]an X ar{ﬁngyn agsg\gk %B&E)l%%atcg é\l;llzgérx%{ %%%%%m{'%tﬂgeg él%%aélg' 9 I (FIGURE 6)
of tayer 1{jtq faduge @@pw)@;mﬁq oYigy refm:g@e OFEGVING . dayerrd dtefoped Iﬁﬁ:ﬁg@a@?e 'vgth layer 19

and inclu{l@ |a¥;§'£81f1g Ha'vﬁg a dﬁl@ﬁféﬁ asb&la&d daﬂﬁiditnenstoh 89 &a@emw@td}bf.?@ti oﬂpfbcess 200).

{0051] %{}ﬁ E%?plcezto Egﬂg(g e9hler ce gatlhzeé: to etc n]gsuhs%‘a%tli usm& epacm%lESh According
to this ermppdipent,eyer [¥lipraysled @fectbrh@ovp gjbyrp@rliz.szg re@wmto Fi§URE 10, in another

embodim&R rmac?s@&wqpmm&mo &dhe nsetaaﬁy@m éB@%%ﬁ‘ ﬁuetle{eremw sm}spamﬁbove
er al

another “ﬁ%\ﬂxeﬁ”r e ‘P%‘é‘esdfaf‘ﬁ‘%t‘)é%\l“‘s &PSH‘E?‘?& fhff’r‘ighoﬁfsté %r’lﬁf‘té’a » RRfeEs 200
can be applivé (spacfattge afy cirdvd spatutedn whitinAROobtedbie uglizedrat eri al  16.
ARC | ayer 19 can be utilized as mask for 35 formng
integrated circuit structures such as gate stacks,
contacts, conductive linesg-or other |IC structure.
Preferably layers 16 and 19 are utilized together as a
mask for etching underlying |ayers or substrates.
[00421 At a step 214, the underlying |ayer (layer 52)
or substrate 12 is etched using material 16 and | ayer
19 as

process 2
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15

a pattern The spacing is reduced due to the use of
é ( | nerrzrng agent. The present invention_ is
o %d

"to the type of IC structure formed uﬁ¢3§§ﬂmW°m2“
o021 REEL Sl S50 Sty bt i e

ters f§r eY\QcI% ?’I@%J%Es )éer 19 as

erence to B

mhmdﬁsﬂﬁ§ﬁg%@@@f@“¥%cludes a dlelectrlc | ayer 52 and a gate
conductor layer 54. Layers 52 and 54 are a
conductive/dielectriq.st ck for the formation of a
gate structure. Layers % and 54 can have a variety

Examplegf t hi cknesses and be manufactured from a varlety of

materifals. TN ong enbod{MeNt, pal eChdnBitguCt ORt @Y ErEo4
Pk&srﬁeEO@eﬂﬂQQtuA thl]liékgyp)ﬁ%&héel con ngy@v[ and | ayerl Bgne

do__or

on—nitride

1. TamT &S
ayer.

deposi
gr own
Al tern
Iayer

er 54 q
tion (CVD)

or deposited (CVD
atively, layers 52

used in I C

éﬁosrt
above | ayer 5P
above
and 5
fabrication.

gm}

%rﬁ igmenzgré

substrate 12.
can be any t
Layers 52 and

7@?@ntcalt@

Gabord s
b,
yvpe of
b4 ane

nlnln

‘2§ sec

iiﬁrcly ||p| es—of gl 1 e V6
& substr§??12 In g%o het BEf?er % I“jayer
provided above gubstrate 12 apd s used to &&ﬁ]
featurdes in substrate 12. (FIGQURE 9). |In yef rrmot her
enbodijment, layef 10 19 is prpvi ded above a=net al
| ayer [82 and is ysed to|form cpnductive Iine§91[0045]
ng layer 19 is provided above

An ant|i -refl ectiye coat

3. | 15aBY el |2 STep 20255 PrRosEsS| 238, 2988 - 1 el lGesd 1| ¥&s

coating layer 19|can be|deposi| egrhyefD. | negne

enbodijnent, | ayer 19 is|deposited as a 350- 4p&xAlt hi ck

| ayer | of organi¢ ARC npterialj(e.g., AR O QFICARBO) .

The t hickness of {layer 19 is chosen in accofdahce with
with |ithography. |15

14

opti cal paraneters asspci at ed . f
4. | 15hRIO4A6] W N T et el eqer T P-3bdvURESEr/Z5HBY €T PGood | 16.3 5
1edaboMe | ayerd 19

photoniesi st material 16jis app
(step|206 of process 2Dp0). Material 16 can|bgntappli ed
BAICD

by spiin coating fo a thjckness| of 100-50000
Phot ojesi st matefial 16 can be applied or ¢ggdsi
i n valious conventional| processes. [0047] W

ted

U7

5. | 1se@f erenoe t o Fl Glstowg, phodior esyslr,/yeper | al | ERn 1 §
confi gured to haye a feature 561 58EKRI08THNQ t)stép

SR T NIV NP 21nQ
conventionat pt-otess—{-step-208-of-proecess

-t TOOt apll €
200). The lithographic process advantageously utilizes
[0053]  Aephpyrsin Jagle L Eagoinics L5 wiize hathwrariaing ageitc Shagfiasihaip egch ©@mple was

monitored t@@&&}nﬁk Rlvhélﬂ@x e&ﬁﬁ@ﬁhoﬁﬁi‘tﬁh or aﬁ@ﬁ’d ﬁ.dt OdhdtitiSn $ids rdabi@@ At £rQnd point

condittonrwag ©ag ed de? n tgfl aa e ric%lctgon m mlg &6%1&6{6 6:/%'91"8 gvgﬁf :Irggwgs 1, the
original PS‘BOIa@rﬁtj Spsﬁng \F@é a@ o el gBE ta?ﬁ;tms In Bxampb@pthe st slyynkefrom 90 nm to

79.1 nm sﬁcﬂﬁf*‘g th4 the%&ym@r@@:ﬂ' gé]entw&dﬂorfsﬁfc:@&%@&%mg Q;dEc'tt%EO Snm! BY:&{mple 3,

e sacigtat Fpiirg Horaot iy D 0585 PURFRY bihe SBaSE T i P07y

showing tha tho degrdeay €D —Magwammﬁm@e@bmﬁm raio pf theslymeliizing agent used. In
example, 95:9«“9{!11@9)}3 RE: Rt §cm§‘ﬁ3 ﬁtﬁfcétﬁltg tél%rtq to ig@l&nz&@on\%r}dmoﬁ &n peglﬁtt int an

b
the material of layer Pre er
tmsmpﬁﬁﬂﬁ@htlonal BARC etch process is ut|I|zed In one

preferred enbodi ment, an etch chenistry of 75 CF4 25

10054] I't_lggirde&toycstlh tIW%qT &taﬁetf’&ra%ﬁ}? $ cx%c Iexra%p Qr%e_éitypcéhuclﬂﬁsjes,

dimensiongrandpimicu] asvauquwwéav@w nrrfefeg avsanwtamembedn(xst efhetedenbifvention, the
process 200).

e



30 [0050] Wth reference to FIGURE 7, when layer 19 is

ed in accordance with materi al 16 the dry etch %ﬂ%ﬂ

“Kbyw@%ggsﬁncludlng t he pol ymeri zi ng agent red U%W@7
preferre(f:eéaérgpla%aembgii FEIQSI;S fﬁr%w%uw%s@%ﬂll@s%gtfo% r(inl The meﬁ\{?d zas \Afg(aﬁigﬁs onhe
imventiond et i@ the Rt dblals agEropdiiags Guses Fetsssosiodthach se@tic toes of
ARC ma(eEilQﬂ@ﬁncﬁbxesseﬁ)ﬁro&e&yﬁre &hibrRd, bReeReriel Efﬁﬁh?dc&ﬂ st§9 can'\O¥ tiflized.

Various ch%ag%s Iaa (r‘i])g éna% 1 hngfletaEls gﬂscj—@edy thau% ﬁﬂ)cﬁl%écgn § g)brg 8F tﬂ%mvennon which is

‘thdqﬂﬁmﬁﬂ@W@gdhﬁﬁnS|on associ ated with dimension 69 of
| ayer 19 (step 214 of process 200). 35 (0051] Wth
reference to FIGURE 9, process 200 is utilized to etch
substrate 12 using spacing 69. According to this
enbodi nent, layer 19 is provided directly above
substrate 12. Wth reference to FI GURE 10, in another
enbodi nment, process 200 is utilized to etch a netal
| ayer 84 above an inter-dielectric layer 82 which is
above another netal |ayer 78. A layer 55 includes
transi stors. As discussed throughout the application,
process 200 can be applied to nanufacture any circuit
structure in which ARC material is utilized. -6 WO
2006/ 107587 PCT/ US2006/0 10 23 1 [00521 Table | bel ow
provi des exanpl es of varying process paraneters for
etch chem stries for layer 19 as related to show ng
etching factors. Table I 5 Exanple Chem stry Resul EP
Pressure Tenperature Energy Voltage SCCMt Tine 1.
15mT 40C 300WI - 325V 25FI Br/ 75CF4 Good 10.7 s (no
pol ymeri zi ng end agent) point/ FICD =96 wurn 2.
| 5mI’ 40C 300WI' - 325V 25HBr/ 75CF4/ Good 20 sec 10CH3F
end point/ FICD 79.1 mm 3. 15nmT 40C 300W - 325V
75CF4/ 25HBr/ Good 26s | 2CH3F/ 8THe end poi nt/

15

20



FICD =69 ran 4. 15nT 40C 300WI' - 325V 75CF4/ 25HBr /

Good 16.3 s 12CH2F2/8THe end point/ FICD =82 rim

5. 15mr 40C 300WI - 325V 75CF4/25HBr/ Etch _

15CH3F/ 8THe stop [00531 As shown in Table 1, Exanples
CRAIMS i | i ze a polynerizing agent. The plasma in each

exanpl e was nonitored to determ ne when an etch stop

condition or an end point condition was reached. If an

end j [t e ] ' f the
B L R e e e

Ex girpliding, antdigantOatii-tefictidde @ath@igst abovepasibneatyyas 90

tan ang, rewto 96 ran. In Exanple 2, the spacing

s hrRIARIG RSt TRRISHEyer AboYe thgprgauspiiigrelleeti ver geating layer,

pol 74 ‘ol nsi ble for a spacing
re ugtaiwgﬁé {gl? p?%ﬁg&g%&y%IE%@aml e 3, the spacing was
deocmasieg the onga®io antirefbec9e amtingiayex dnptardgnct dth the
aci,ng shrunk from90, r to 79.1.n howi ng. that .
pof P REY e PR A5 Carisd it MR EHOBYE i veizes a
gas MikQrdEorhHEsiMOhY ABE k&h REARRYL & BREL the ReatfX BIMRE Brganic anti-
an etch stop condition occurréed indicating that a too

reflegivesobtjnglayerdraying latoradisidewallse the gas snikturd further condprises a

oAb BB L Bt e VREF 0B abl0 b eocive
coaBh@layval toli¥ e .a drificEkiiResEs of Mk TRAFEONS, and
particul ar values given provide a preferred exenpl ary

enbodi nent of the present invention, the -7 WO

2 00N EST PR ARLH P o1 20 exems ar

i urpose o lustration only,
Thestehgtdadinauldti e panduictise of seifi@ondurieatayen absvetht substrate in
limted to the precise details and conditions

acﬂ‘i’r?'e“ll‘i?s"é‘&‘ the srgavicapi-ellegtiveroaing Byeei fic types of
ARC materials and thicknesses processes are nentioned,
other materials and process steps can be utilized.
3. VarlsusethbdnfdsimmByfutibermhdacten zédim thatthe reducidseitioslatimension
. Wi thout departing fromthe spirit of the invention
S&PEHEs 5 defined by the following clains. 10 15
20 _8

4. The method of claim 1, 2, or 3, further characterized in that the polymerizing gas
includes at least one of the CH,yF;, CHF;or CH;F.

5. The method of claim 4, further characterized in that the organic anti-reflective
coating is 350-400 A thick.

6.  The method of claim I, 2, or 3, further characterized in that the removing step

utilizes a gas mixture including 10 percent of the polymerizing gas.

7. The method of claim 6, further characterized in that the polymerizing gas has a

flow rate less than 15 scem.

8.  The method of claim 7, further characterized in that the flow rate is between 7 and

9



CLAIMS 1. A nethod of fabricating an integrated

circuit, the nethod conprising: providing an organic

anti-reflective coating |ayer above a substrate,

provi ding a photoresist |ayer above the organic
19&8khrrefl ective coating |ayer, patterning the

phot oresi st | ayer, and renoving the organic

anti-reflective coating |ayer in accordance with the

o PR RBCPRTT 5 ox o s G lleRd R Bh g o

ha8 @QMYW Edté Bet@edBan@ T hecgem stry, to formthe feature
in the organic anti- reflective coating |ayer having

| ateral sidewalls, the gas m xture further conprises a

ol ' | . .
12 BB e B 10, 35 85 Ll Bl ilhed B EE e is o spacing
andaye redizced @ftivabdimensibh iscatidih oBtheispacigf. t he feature.

2. The nmethod of claim1l, further characterized by:
etching an insulative, conductive or sem conductive
11, QYR i RRRVEF thBiFeafitPah |

or ganl c anti-r e(%alﬁ %tﬁ {’v‘gsg?%ﬂgtﬁfﬁgﬁ g?/%?gﬁl d%gngln?hod

of prbaudmgan drgamhemn cdﬁ‘acammatmg,ohndn that the reduced
critical The net

. 4. 0

ol i iy el ppgatis BRSSPI AqrHaCe GHth o Fature,
the PayiiB ik &hing ad nQAHY

CHF3or CHSFg .@&mge%fﬁgggﬂegélaéc | ai megf!hﬁ}fggfmﬁla@s &b@ﬁ&g ¢
padyimenzing ﬂg@ém additicete Hmwr%rga@esawhﬁmbﬁthe@@wivg in the anti-
regeé%}vlen afi [?5S0 49 @ Elag 1The met hod of claim1,

) I%%J PREFERErHEY IHE%IH; M that the renovi ng

step ut| lizes a gas m xture including 10 percent of

t he_pol yneri zi ng .. 7., The method of claim®6,
12f ur theanethpd phelein ?k,etilqrwnﬁh?amolrménmg gt isA 88§. gas has

a flowrate |less than 15 seem 8. The nethod of claim

7, further characterized in that the flowrate is
13betTimanctRodoficla®n 13, wigesh tik polheeriEhp ok iathudéaCMA, 2,

or 3, further characterized in that the polynerizing

gas has a flowrate between 7 and 12 sccm 10. The

met :
PR Ghp EoPFt L Auheitin he piibtin 480 T fldce bl
hydrogencadd filourewrsi on is a w dth of the spacing. 11. A

nmet hod of fabricating an integrated circuit, the

met hod conprising: providing an organic
18Nt The BEth8& b ¥§ GRAJRSs 3094, wherein the polymerizing agent is provided

with a plasma for etching the organic antireflective coating.

16. The method of claim 13, wherein the polymerizing gas is provided at a flow rate of

less than 15 scem.

17.  The method of claim 13, wherein a material is grown on sidewalls of the organic

antireflective coating due to the polymerizing agent.

18. A method of forming a spacing for an integrated circuit, the method comprising

steps of:

10



pl asma dry etching the organic anti-reflective coating
in accordance with a feature, the feature defining a
spaci ng, wherein the plasma dry etching includes
providing a polymerizing agent in addition to HBr and
CForgAd g, anWredbYodtiRE aBPRCd fbstrdte bPE 138F Above @fshBkiatey e
coating has a reduced critical dinmension. 12. The
netMFHEMEIe & phatasegist lavm@bevmthf: P23 spsting:Andg agent s
So%?/%gt#% rJH@Vl %h%%? C gdéﬁé&&gcfﬂm% e%ﬂh %I}?a ure, the coating
betrgaiemoldd uﬂhg a@blyrﬁdﬁﬁlrfgdgyﬂlﬁhlcémhmaﬁgle Rtithi 18 aiﬂ&SF 4 gases.
carbon, hydrogen, and flourine. 15. The nethod of
anyone of clains 11-14, wherein the pol ynerizing agent
S
19, BENAG8of il 1 PRSI A D PR ot o o
Chitter €Hiis,tahd (@oiFymeri zi ng gas is provided at a flow
rate of less than 15 sccm 17. The nethod of claim
13, wherein a material is grown on sidewalls of the
2007 IRHY Reth@dbf 18 66 bt 12 \&fé?élh ﬂﬁ ity tdifoving step utilizes a
pol ymeri zi ng agent. 18 A method of form ng a spaci ng
gap grxigre inﬁluégm esaventional ARCtriemonaltaaddntandpghe polpmperizing agent,

WL ER T Shcly bR e MARE PR BFER.. " pat Cer ni ng o

phot oresi st | ayer above the organic coating; and

sel ectively renoving the organic coating in accordance
with a feature, the coating being renoved using a
pol yneri zi ng agent in conbination with HBr and CF4
gases. 19. The method of claim 18, wherein the

pol ymeri zi ng agent includes at | east one of CH2F2,
CHF3, and CH3F. 20. The nethod of claim 18 or 19,
wherein the selectively renoving step utilizes a gas
m xture including a conventional ARC renoval etchant
and the polynerizing agent, wherein the polynerizing
agent is 10% of the gas m xture. 11
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