ETCH WTH UNI FORM TY CONTROL BACKGROUND OF THE
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particularly, the present invention relates to

i nproved techni ques for fabricating

semi conduct or - Raegs WEMIIESIFORIITY EDNEROIAYET .

[ 0002] During Sem conductor wafer processing, features

of the sem conductor device are defined in the wafer
usi ng wel | -kno at.Lerning a et GhRi-hg cesses. In

t hese processeggé pHoto S PR)—IT8 Iﬂﬁg is

dgpeei]t edTREplebent Wfeafiodated1@thé fbeixaumeast st@idongtidtor-based
filtered by a reticle. The reticle is generally a |
gldesises| More parheulardy, taa presenb vaniion slasssp anproved faghriques

e Patirdie CPlsou oy bisP Haub TR AP AU R (o O,
t jeod2] 9ht DegRg s&hizohdiRtE U dfage o&dssihhefeitifs of @i ssiconductor

material. The I_igltlgt changes the chem cal, conposjtion
ofdevice apsrdsfived in e waderassing wellikrowmpaiteaning gad sisingcan

renove a pontjo st . ar
SEBG, BEbOTo S5t BB PO BT, Brol e

I eghfeingndanen i erpoed to Hple filkrédtey casieleofTheeeridle isgzenerally a
phot oresi st materials, the unexposed regigns_are

r ehapy pinte thakis @atterapd Withexaaplery featugs sepweptiies thaihioek ight

u L i ter | he areas that are no | onger
pr oq%é %{dggg%)[}&ttﬁ%hghg{eg@g%l%st materi al, and thereby
dgb0083 t hafidepissing theagh thesetidie, tthelightfcontacts GOt face of the
Var i ous ,%ener ati ons_.of photoresi st .are known. 1t9ﬁ run

S hg'l?ﬁc% the

pHbeBresis saterify 1By AB3es thesshemical gomRasien 0
e S Gy e e A B S
15atarialp Hatthe esk of posityvdyghssattisrmatadalsrele &epoasedimigioms are
material . SUVMARY OF THE. | NVENTI ON [ 0005] . To achi eye .

t H@nPB?de@’é‘f Hyha fepe meBattsiPagtosesk HeF A s qeons
t N PHERATE .Tﬂére%ﬁ@ e ‘%ﬁﬁéﬁis LioK&No! B0 Pe HRIUAAEHFhe material
formng semnm conduct or devices on a wafer is provided.
Arfraah the dreasahatiase fiotomger otected byaliephotdyegibionatenalj aid thereby

ma is formed over .the etch layer. The photoresi st

nﬁfie%n?&erc%ﬁlﬁvg@%‘ﬁqs)}n DG -an outer edge of the wafer

f,\la({?ggﬂ 0s ethBSus_e lrahiBH S5 HoRBstlRELMIHET 193088 pRbtofdIRt and
. p

A osition gas i's provided conprising carbon
anid 7mya pbgjeresisbandainmil ley geseatiop photresist are desired to provide

smaller device sizes and increased device density. 193 nm and 157 nm photoresist

may be softer and may be a polymer material.
SUMMARY OF THE INVENTION

[0005] To achieve the foregoing and other objects and in accordance with the

purpose of the present invention a method of forming semiconductor devices on a
wafer is provided. An etch layer is formed over a wafer. A photoresist mask is
formed over the etch layer. The photoresist mask is removed only around an outer
edge of the wafer to expose the etch layer around the outer edge of the wafer. A
deposition gas is provided comprising carbon and hydrogen containing species. A
plasma is formed from the deposition gas. A polymer layer is deposited on the
exposed etch layer around the outer edge of the wafer, wherein the polymer is

formed from the plasma from the deposition gas. The etch layer is etched through
1



plasma is formed fromthe deposition gas. A pol yner

| ayer is deposited on the exposed etch | ayer around
wo b@ooesees edge of the wafer, wherein the pol yr&€r/UBR05/029308
formed fromthe plasma fromthe deposition gas. The
etch layer is etched through ithe photoresist mask,
whh¢ phatorsistnmask, tihéle pbisionesihstphowsdsisanchsk bed pelpphpfier
deposi.ted on the exposed etch yer around, the outer
edlsouredondheimssed {igbbayr rnehabep et ol thevafes of
t hBody S ethed leP Reatirld iR wi iBkd i
Do TR Qo2 ol ot PREGHREHALTWIT b alEhiBldn
i maere metat delovninihe detbiied destiiptianngf the pwewson BRlikEonjunction
DES PEIPN.OF THE DRAW NGS [ 0007] The present
iﬁvgi%? ?}?Wgngﬁﬁﬂg?rated by way of exanple, and not by
way of |im t atrIRF DESERIPTIONUOE TR DRAGVAGGYMPanYi ng
drawi ngs and in which ITTke reference nunerals refer to
si[6007r eThapresent anveniion istilledtratdddq08dy ¢l @ampld, andndt lovway
char.t .of. a.process us in an enbodi nent of the, K
oGRS 1 OG0eE e o e atbARagaE deangr 1 18P ks
OfrefBrafiBé REmBaRGERS RiAFIEOEIEBEs bRd Iwnghocess of FIG
1. [0010] FIG 3 is a schematic view of a process
10 cHeMsdr tRKG. Inay flosv deetdfiarprecesenseddi me einbodintdneof the

i nvemi on. [0011] FIG's 4A-B are schematic views of a

c - system that may be used as a controller.
[ G000 FIEG.% 15 Doark 8bhe 8 sRfe VidWes dfaf WhfeWbioRedsBEaccording
phot oresi st mask renoved around the outer edge of the
wéd the preceexpllslés. the etch |ayer. DETAI LED DESCRI PTI ON
O P RED ENMBODI VENTS.[0013] The, present .
OB, o A R G PrA ot shApR GRHey be used inan

r efdbaingt bothe idwewtipk.ef erred enbodi nents t hereof as
illustrated in the acconpanying drawi ngs. In the

f §001dhi ngFldesAA-Prare schematie visws of peoimpiuter dysterh itlat aray be
S rth. in,;,order to provide a thorough understandi ng
o?gﬁwags apgrg)élgrglr%%'i nvention. It will be apparent,

heoeegr , Fio. Grieasdg Vibwd it wier @ith thd platorbdlst ERSEMbved
i nvention may be Practi ced without sone or all of

t peosiad dhesquter adge ef dieiveatontp exposesrthy eish lavees, wel | known
P) TESERIPT R

descri D O ' '
opaoast e tTies presdehivention will now be described in detail with reference to a

few preferred embodiments thereof as illustrated in the accompanying drawings. In
the following description, numerous specific details are set forth in order to provide a
thorough understanding of the present invention. It will be apparent, however, to one
skilled in the art, that the present invention may be practiced without some or all of
these specific details. In other instances, well known process steps and/or structures
have not been described in detail in order to not unnecessarily obscure the present
invention.

[0014]  To facilitate understanding, FIG. 1 is a high level flow chart of a process
used in an embodiment of the invention. An etch layer is formed over a wafer (step
104). FIG. 2A is a cross-sectional view of a wafer 204 at an outer edge 206 of the
wafer 204. An etch layer 208 is formed over the wafer 204 (step 104). The etch layer
may be a conductive layer or a dielectric layer. A photoresist mask 212 is formed

over the etch layer (208) (step 108). In this embodiment, an antireflective coating
2
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over a wafer (step 104). FIG 2A is a cross-sectional
view of a wafer 204 at an outer edge 206 of the wafer
204ARMN 286 Glich AYBAREOR pigce Qh1afdn@0¥BEREe #8%hotoresist
(s?ep 04§’. gl' e etc@%a%ecr may g a c%%éguctive efayg)roores']LS
or neeski2él echbrmed, sa et the AARE At 4 ielsstwtemths ktch12year 208 and the

forped over the et | ayer (2Q8)..(step 108). hi IS
enBBRPHSIT meshe i Oihet FUEE P8 MEior g etcl e 208 and
as nBARGtorbsstRhAgegoover the etch |ayer 208 before the

photoresi st mask 212 is formed, so that the ARC 214 is
bel{@Méh t hEhegthotborbsistamask @ vaddhe dibepdiige of 8wi wafemasémoved (step

2y 1 soosnh G P timoce BB SeeS p sba Sy G e o the wafer
Phet afESiatipl Rk paicateich M8/ ePhldahd BRARG dEO6T B Rier SII
renoved (step 113) , as shown in FIG 2B to expose the

et ofgahmympatenzlabovk thhetchdeyer 26 grund thehmitevedge of thie waiersis

exanpl e .to expose the yer. around ,t out er, edge
of et oA Brep HEARC AP s raBa” R Lol Y8 orthe
| ay@fer 208 vathoHe ?hétb&s@ﬂﬁlﬁﬂg 2GRk ed ABuM@TRIoukd edge of the wafer
renoved, so that the organic BARC 210 is al so renbved.

FI & expopssthg etahdayer é%-oﬁenﬂéllw-émoﬂ%mih maferial such ?s
h ' 12
P e laRalt b R Sl rE B BT B UPT osu BshEf of P S

MM RhiMfdaguecd BpaFticis fBdik Pedmgphot or esi st and BARC
are renoved from around the outer edge of the wafer to

el 10816ht e Ta aguefered embediment theswefenAdpisalicad in poeigsphamber

| Bl S STIRHLIRI ol 2P AL i PSS g

of bauHdaBNBeiokBine 3isd lagercftanig andGaigpuat thatyaPBe USIdn this

for depositing the layer, etching, and stripping that
na§xaseples Ehe plasmp processigthamben 200tomprisep egiBssientrings 302, an
ch r i ' t i , I

R R S
310820.awdthaplasinapeiceingrhd@Ber V0 tHerw1t2E0%8 s Positissl updn the
chanber 300, the wafer 204 is positioned upon the

| olgerer glesEpdediS. S0w lowereelpeitade 38B incorraaaiesppuitable substrate

| n . 3 ] .
AR U S RN o bl
| i #e)wdfer 2040 Thengactdreop\dL & incafpbratdithe uppet tetuctrb@p3 BR@Esposed

i ncor por aﬁ es the upper el ectrode 304 di sposed

i nRREdipel ornesibsihe dowselechinds 3@3- o ths wrpst slgatrode304, lower

up r :
o B e B L ARy PO ipeR Moo volume. Gasis
vobupplied Gatheicenfined plasma volume by the gas source 310 and is exhausted from

the confined plasma volume through the confinement rings 302 and an exhaust port
by the exhaust pump 320. A first RF source 344 is electrically connected to the upper
electrode 304. A second RF source 348 is electrically connected to the lower
electrode 308. Chamber walls 352 surround the confinement rings 302, the upper
electrode 304, and the lower electrode 308. Both the first RF source 344 and the
second RF source 348 may comprise a 27 MHz power source and a 2 MHz power
source. Different combinations of connecting RF power to the electrode are possible.
In the case of a 2300 Flex™ or a Exelan HPT or a 2300™ Exelan, made by LAM

Research Corporation™ of Fremont, California, which may be used in a preferred
3



supplied to the confined plasma vol une by the gas
source 310 and is exhausted fromthe confined pl asna
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exhaust port by the exhaust punp 320. Afirst RF
source 344 is electrically connected to the upper

el gabddaent3F4ne MvERFRANIRTHSPUNEE, A0 VISR rsblﬁ«aéé Make up

connected to the |ower el ectrode 308. Chanber wal
35the senond Rdcbawes sewné BA% permected igthe3ower etl¢cér0d9|cﬂ@d the upper

F1 Pt e e bl B B R s bk B sources

C oK, BSE eRhabibt piap PROVRINIIRIEESoE 3802 MHz power
source. Different combinations of connecting RF power

t o[ODh’é] el §EErddé andetBdlusirgdr e computen sysécas 80 fwlaclmcmltable for

AP b bt T Sl he e e G Fic
vvh4& BhdWyorkeodsiBI ph@m@alﬁbﬁﬁ ef ﬂﬁ@aﬂ?g&t Bmtm 00fth@se, the

i nvention, both the 27 and 2 power sources
naﬁ@érlm@ertsme@é@@fﬂwmmq@dmwg@@m Iangng diorean @@pgr@ed circuit, a

e T e R e

t oCérhputBiFsyseets 806indides Srhdniterd0ays HlsplamSO$ 2Dhowdfig 806ea disk
gas. source 310. [0017] FIG'S 4A and 4B illustrate a

c (ﬁ:ﬁ}{?t&gﬁ %b@tb@ﬁﬁd{ﬁj@; afgh? BIQUsesS 1, iRisle B &4 isgrcomputer-readable
| LETENLLAG AuSRRLLALD B4 35 A5RT T EERIp TNt o of

t he present 1 nven A dne possi bl e

prmelsqal FoGmMBfs amreaamptﬁnftaeﬂocsmﬁhgmn for ccﬁﬂpﬁtéﬁysﬁehﬁ%OO
ave .many. physical forns rang

{ o/g%%g& rqs%%/yzt@ferﬁ@og?&lﬁ 8 tide Vaeveaf vﬂﬁtléévszéﬁm% d’rpcqgwﬁsa 3822 (also
aqgfe?rea %‘Iaé céﬁﬁ’gpﬂ%h%sﬂg\ﬁhﬁg 638 | nc es gleﬁ WP&brage ggvioes,

Conputer sys nmoni t o
a 1dc]s¢1lngyn®ﬁmry 8a4 thsmcng 830t chales raiidonhracxz&s &ﬁkﬁ}norg (RAM) and

ke ard 810, use . Disk 814 is

dyﬁﬁﬁ 13-4 m%%g'ﬁg@egg ‘Yf‘iéﬁm%l ip g, BOMcts to gromsfr data
fr I feavt

o 0 PR S AR AT o Y ald AV B st AR ester
t Giaﬁcyandenstmasom& a si-dreodiciml mnnem 3Bomlf ofthbstgpana.memories may
Pr.ocessor ( aI SO referre s.cen
USRI O 1 coRmuby TerdableaRsle drnbel blae A fixed disk
q
; ?ﬁgg%élg% Eg@gé@%ﬁf@ﬁ&?ﬂ%ﬁ M?Zr eé]ge fg’laés AdUH dﬁqg ala storage
Ascapaciiyeint niayale inplutibenyof the Emvpmt-seaﬂable md&f@scrd:&ﬂ@elow

r |on uni ectionall to th
" ST 5 Ry B k0 € plogin Hathefnd e ke il 5 ety o
s@émﬁbfy%%rhé’é"ﬁ'edﬂﬁﬁ@ﬁéh asBORd}d @fsk) ﬂﬁ@ﬁ SIW $helprimary storage.
menories may include any suitable
c dirpilt be appeeaiatbd thatihdiiafoduatton ﬂ@@mddemdun figed disk @26 nsly, in

0 ragg{oglélgée}g%q%t owggrpgxlgjgcgd fﬁn gaijasllgot} a8 V?I%&Jal 8rr%e2moriytin memory
824. Removable disk 814 may take the form of any of the computer-readable media
described below.

[0019] CPU 822 is also coupled to a variety of input/output devices, such as
display 804, keyboard 810, mouse 812 and speakers 830. In general, an input/output
device may be any of: video displays, track balls, mice, keyboards, microphones,
tbuch—sensitive displays, transducer card readers, magnetic or paper tape readers,
tablets, styluses, voice or handwriting recognizers, biometrics readers, or other

computers. CPU 822 optionally may be coupled to another computer or
4



capacity and may al so i nclude any of the
conput er -readabl e nedi a descri bed bel ow. Fi xed di sk
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and is typically a secondary storage medi um (such as a
hard disk) that is slower than primary storage. |t

ey R e A TR B0 16 o
i nizgerfoe At ad:omn@uaewamh% LU ﬂmg}ﬁ$ec¢1vretm®hnamrbfrymi he

menory 824. Renovabl e di sk 814 rraé)vtgke t he for
an?etUPﬂ‘t REmigHeutnet infermpaion &0 thedielv Tk 4B feoyrss & Bwformmg the

A0 TR LR, S9HAL e SRl ri s
8 1&venﬁm1ﬁﬁa}863&caﬂ&dokneqkmr@1)[8 302 ot magereuutd pvea network such as

t/output d b f d di spl
p anglg;ef gi ComeL%/]éﬁgm(g/a @d'g]alg{]eyq:ﬁ(’)g ,ﬂgﬁ\g :s,]g)q?g%a }Iagrtlog o? the processing.
t Ogﬁ) e"lsﬁlll,ﬂi(Ylﬁofii ) WWsentt bARS QH%EIF'L i toh Pelate to
magneti c or paper tape readers, ets, styluses,
% oa':ompuler shanagvprotincig mthcaa@mpnmrsreadabbmdiimsthzxtémd@ccsmputer

of her copputers.. CPU. 822 opti onal may, be cou d .
D oo RE RS gV 0 BT SRP I P Ipbe df uedia
ne£| ot &Ju@ér%&i@ﬁﬁy%é%osWsé}éh%]éﬂ%s%né@&Mdﬁsﬂrﬁ@t@& fReB purposes

nt enpl at ed t hat m-ght recelve
i néftherptasent ifvention, e theet mey kg oftthe kinghwelbkngywut and available to those

information to the net e course of

t ner ol b8 cheuleh st Hete ete gimpticn ep RBBIrerdr  diedia
enpeRidER: Srediot 1iifitcB 1O SRR nidhiRy EéuﬁE‘ ARYn @RI £ such as hard
sol el y ‘'upon CPU 822 or may execute over ~a network such

asdiskes floppedisks, ahdmagnétiertend; optigal medie suehes EDROM hand
f. f th ' 020] I
SRS e SRS O ok ARBLY Kb

I el S®s it ﬁfé‘”ﬁ%él@ﬂy 841881 BsRAY GhEeMchd pRogram code, such as
conput er -readabl e medi um t hat have conputer code

t hmpélcailqrbweplémﬂ@tﬁgﬁamgl wmuit@b%SI@@hpmmnum’pleéﬁ@mdeﬂces (PLDs)

d d hos
oS 1 5 RS S5 T R e s
t hgs fRb@sRa bylaeaipileRAnd @i'les%hﬁtﬁnfﬁ?@’h@ﬁeﬂévél deddihatarakécuted by

known and avail able to those having skill in the
C OMPRIBHCISUHn /Ry iBteupreter. Ese@meégeaé@ le sredipaay pleabaporaputer

gg?g% tlal g&lhﬂ%ﬁlbé/ N gﬁ)u?errgl%{g s aéﬂk goc% ] f:i %ﬁeﬂ@z{%r%d

di &l f&serﬂﬁ@ JRGGict of irdRectiodptha ate erxeduaals U¢a pascessor.
CD and hol ogr aphi ¢ devi ces; gnet o-optical nedia

sulPR2iks £ IAofencsisiongias lsrovider ke tasich ciamberstopHa ). aFle
S pcgcg)oglltloﬂ ﬁggéglﬁa}%i‘geg gn{ 8 Iﬁgl%r(gt 18 oﬁ%()esﬁ%lgs t@ﬁ%ﬂfo@@ the {ormatlon

, SucC I ONn- specl cilrcu

( A Sdymerp ridgs wbmﬂbb@lfmmontmw@eﬁ) géfb@&mnﬁigchpaﬁbé aImchddmon,

RAM, devj ces. I‘ﬁD| es .of caonputer code include machine
cotlés desizalie that the deposition gas has a fluorine containing species.

[0022] A plasma is formed from the deposition gas (step 120). Power from the

RF power sources is used to energize the deposition gas to form a plasma. A polymer
layer is deposited on the exposed etch layer around the outer edge of the wafer, where
the polymer is formed from the plasma from the deposition gas (step 124). FIG. 2C is
a cross-sectional view of part of the wafer 204 after the polymer 220 has been
deposited on the exposed etch layer around the outer edge of the wafer 216. Although
the deposited polymer 220 is only shown as being deposited on the etch on the outer

edge of the wafer 216, some depositinn processes may deposit the polymer over the
5



as produced by a conpiler, and files containing higher
| evel code that are executed by a conputer using an
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conmputer code transmtted by a conputer data signa
enbodied in a carrier wave and representing a sequence

0feﬂt1?§$vﬁfé§ ELeNRS. 18188 6w AhEcIPdorfroP 5%?6%% best limit
[O A deposition gas is provided into the etch

C Han’dayos(tsme;f thelymehie thepasi ¢dgew! esvafonplf.ses one

¢ EE on e ARy AT 4k PESGE G iy ce Tulsinossrgeionat view

hy&ft@e%fe@ 004 théF festuRR OOk Bgve Betn 3EtMLY 1RH thd dicledtric layer 208.
desirable that the deposition gas has a fluorine

c oﬁQﬂ&‘Hn i ngVishpae mashing ©0=Dound py deaty, iitsis b@lnfn@d thiat #he nrsence of
fromthe

sonF BeRE ot ant P BrL s eI ab B iiP iog g e atgrpppvices

a P BhifomRALYARéss ey wafet, SvifleRers déEl upiflorid18; £MRRSEE variation
etch layer around the out er edge of 'the wafer, where

t hanifoomitett is belieyedthut mitbavtrthe denosiserhlayerothetateh layer is directly

de05|t|on t 124.FG 2Cis. a . .

SRR PaRY, VBieBRade b Spottpligh s esbipeipy apd rdica
t %eﬁ@é é’(li’fﬁ{g tB€ 8tch PpFodeeLhasl ERREMpEEN BNothBEarEaRTIRSWESE Hhus
| ayer around the outer edge of the wafer 216. Although

t h@ué&eg@m qterapronspnesito fredes obtheyvaltiabe slowss g the etch rate
cggs%k Lehe %ﬂd&le ﬁle‘:\{?ai‘ép I}l'}ﬁdﬁ%eﬁlegega@% ﬁ%} f{l*ﬁ‘ %eé’%@fl érmgre of the

sone pos I'on” processes na

OV\Qﬁfet feaéol osv vf teMackifipadener |sbu1106 f&%fﬁdeﬁﬁbieetldirosdppﬁﬁl from
as nmuch control as possible to best linit the

deipe s¥rasethatses atribe pfeserge of therwaler Rrevidmggbe groteqiive polymer
\fgl% t{r o%%%he %%9??%11 gt-mq oﬂg ?ﬁ! 1Re to{n!ef; et{ifeyo%fthé &l]af%% e?r?/\g%ﬁeﬁc?sﬂhe etch

sectiona
20dyafat te duetedge® @ddceby colsamptien cheching i(ﬁlstah& rad1ca1 species
di el ectric |ay er 208. [0024] VVthout Wi shi ng be

oaaﬁ@rw %Sr?em ymey soures o Hg Qi pdge i propise ﬁrfé%ré r\leza_fom etch and
% Lo over the exposed dielectric layer on the
outer edge Bt the wafer provi des a nore uni formetch
acioozs] t ha mv&f\mﬂ thattliplrdsméﬂng fa ddpgditiorugasfvaitintdryorg hgtdrogen, and
Wi Bestoe sbifacclopBe) Filiorthiisckivontd BRgRer- o B pesn ound thatsuch
doI; ?{{;rh'ls%hﬁ félea%e%e@ts%l whi ch causes a greater
ns

nption etch Ing 1on and radi cal species during
t H@026]ch Emomﬁd be phdarrabioseiepivedydépos tieedepasitias laybr on the etch

t he waf t hus causi ng t he near er
ed@%"'fé?‘f“ isepesbRahe P otsesefw% cl?waﬁ 4 e&ed%eff%bfee to selectively
; e&?@&t e depissititdl & il Beosad &Eh laé@ @r?@ﬁetdu% ’edéeh@f the wafer.

ature profile near the edge of th er tends 't
bow dueEtamglack of pol yner source for side prot ectl on

SHBRkES, L QI 0 RORES B R U Lo e ot

ttht:ﬁ?]@ E?g??g? gé}ﬁ)@né@éﬁ?ﬁ sifiborl WP Ut&Y 1099 %n%RCh@ye%f Fesist like
organic material is formed over the etch layer. A photoresist mask is formed on the
ARC layer, which is over the etch layer (step 108). In this example, the photoresist
mask is made of preferably 248 nm photoresist, such as KrF, is used. In other
embodiments, other photoresist materials such as i-line, and 193 nm and shorter
wavelength photoresists, such as ArF, may be used. Photoresist within 3 mm from

the edge of the wafer is removed. A wet stripping using a wet strip resist developer is

used to remove the photoresist around the wafer edge (step 112). The wafer is placed
6



| ayer at the outer edge to reduce the consunption of
etching ions and radical species and provides a
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uni form etch and reduce bow ng. [0025] It is found
that providing a deposition gas w th carbon, hydrogen,

anfl ah bleAChARLENSEH e$4)f hivdn g eemhp1e & DE@l mql%ilcy etching
polymer. It has been found that such pol ynmers have

preagidded t he best results. [0026] It woul d be

I redyt.0.sel ecti yel osi |tio er
OO o wifhis el e S AP Spigh e SE RSP bla Ol pP'elm 0
magd 50 ls&canmhﬂ i9BroR e ifth @fﬁeﬁd‘t&b&t&rﬂ&r &RELTIG) Wehdte the chamber
deposit the deposition | ayer on the exposed et ch | ayer

oPrespEe éwemtaemjbat&p e harrwAfrdasmas dergned o st deppsibere gas (step
gi)i%@ll i} tf? a %ﬂ%ﬂfeq.@% sQlkce @H)V?&eg Ieggb PLHE 3¢ ﬁ M%z%ndt@%%atts at 2

are d on a sitlicon

( wEp. lhﬂéd)dm(ﬁd’l tHRowepe¢trode térﬁpérsﬁlrd is Re° G[ g@ahthe helium back side
material is fornmed over the etch | ayer. (&I’;ot,oresi St
niREsEsyI8 1 BrerpBHclols lqen%atm@%y% oLyt dayer is dspesitediqn the exposed

phgc? IL}%\{ %fou%ﬁtt 01&88 9{%1,&8 h;el%a?feﬁ A lt@e Bél]gﬁqﬁﬁ]ls formed from the

oresi st mas prefera

P plesoiadiins the @pﬁ:htlars gdér(btep 134 Sadhis kxamplopthe polymer is a hydro-
enbodi nents, ot her hot oresjst. materjals such as
i fuprRsarbaper Reymsm g ddie8r indhis P lenghemolymer is deposited over

Iﬁ%&ftﬁé’wﬁ fef surfateNindf gﬁ‘fg':f ; Qﬁ%sg’daet Br fﬁﬁﬁ@fh‘ég)hﬁakedge of the

romthee I's renoved.
wetafet r‘IIhp diepgpiticsi mgnm@mltfoss s¢qondes this estempleoper i s
i.st around._ the wafer edge

ui?e@a 112 %Devﬁﬁlé a\)@rflgrtm s %Ségé@allgh Dbp RS Ak oish 128). In
(giie Qxa]-ﬂp% th¥Bich @Td O]gb itixig{ %@ﬁl@ irl &tcR ﬁféﬁéuﬁ%fnetﬂg S0y etch is

et ching r€act or. e etch c
dépasidrt. oM(l\@asattsfarSﬁ@vsbdm Y-S MHBz 51 Sﬁﬁ)@emt@z:,re prosidsd at 2 MHz.

7 0y vt RE ] Rk a5 s o sty ek il and

MEQnk O ﬁ ARIEB whichf 19 boBAbd /M plAemE &RaRs Biaﬁf%t&?sAn over etch is
(step 12 In this exanple the RP source provid 800

vvahelnsar@‘ndezﬁ thzpras:sdreszt)thﬁmvmetah is27 0N o] ri4&®|matt$ nxn,prowded at

har MR LG Gl P Bl MEE o AB el SoRegd Wysog Ar, 150

TQ&dm N mlcmﬂ:g,l YR cgzlcge mism(ﬁéicm:@h@ RYRRE Shiglish
| ayer around the outer edgé of the wafer, vvhere t he

poblywetﬁdicsapbsmeiomh@nwrmhpl asma from t he deposi tion

g@@ﬂ@f | uo %6%4?1%‘8 g%cgl %9%%”94 ap gta%eopﬁ gﬁ}y s|1tH)n£ As @escrlbed above

eXadR b8 sedoR@ nith ¥¥R fvas SomPReE infidicbodM BT et H/itBALG7 Reond main

waf er surface, including the exposed etch |ayer around

t Bishouping the ggae gichprecess. The inventive etch provided features at the wafer
center with etch depths of 659 A and at the wafer edge with an etch depth of 663 A
and at 3 mm from the wafer edge with a depth of 672 A. The control etch provided
features at the wafer center with etch depths of 608 A and at the wafer edge with an
etch depth of 580 A and at 3 mm from the wafer edge with a depth of 555 A. It
should be noted that the inventive etch provides an etch feature that is about 12%
greater than the control etch, even though the control etch etched for a longer period.
In addition, it should be noted that the variance between the etch depth at the center
versus 3 mm from the edge is less for the inventive etch than for the control etch. In

addition, comparison of the control etch with the inventive etch found that bowing of
7



waf er. The deposition is provided for 8 seconds in
this exanple. [0029] The etch layer is then etched

w0 booo/0ggs73 he photoresi st mask (step 128). I n tPCBHUS2005/029308
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20

exanpl e, the etch recipe first provides a nain etch.
Pressure in the main etch is 70 nforr. 1400 watts are
pr, b r iveretet 2 -
AR E i e TER B bt AN e PR Pt
CAB®31]5 sEdspfafiied thartbe Sowesin & dxygpn tviarfseh andi hgidragen
converted to a plasma for the main etch. An over etch
i SCOPREHNGFRRAFIC SaAses ThRETHFR g @' TPB AR erettiechy ez

e S B B o o A EBL ot prosent

Ardurih§Ghesdaposign. T is eene @efersblSthettmflom2imgip ofingygeddo carbon

see is provided which is converted to a blasma for

¢ el By oL eﬁntalfw@efm%%%?w@ﬁ%?e k00 fe g ey preferred

ann & tfé@ﬁ@@%ﬁ@@ﬁ&lﬁgbﬁfb cRBordRRIAy RN RBAYR eBiePPases is

second main etc s conpared wth control etch wwth a

6 besesnrid ¢thamd €1@h, using the same etch process. The

[ ive etch ovi ded. feat ur.es at .t he waf er nt er

w D, o Aot b8 o geraed S Retsut ol PO B Sopymer
rbaﬁiﬁ he GeREMPRS 2 883rafio a1 bRlobikED u;;,{ ; HRE an@her2 RHgemay be

a
witha depth of 672 A Thé control provided
f edbtamabusitg CHeFyvafler 1.3 eattoanaybe ¢btainehusiepthsfof 608 A

attofh ¢ P erbofrer aeh (i GEBR BhosBsisfifar
S r[@ﬂjég be1nepriertdidhatthepdiatanbhlic 13t 6B hithey fré@fnapsource be

etch feature that is about 12% greater than the

c dretwesin 56t apid, 3,@00evwattsh dhighnarh ereferable dhatdhapovesr shprlictdy the

G Foa el v By Bt DU Moy o bt r0bte ha

vVahépswer Fédowy 1h e @dg fedufent e s@uréobe bdt@ et SENINdvVIE000 watts.
etch than for the control etch. In addition

cdRP3fli soiVivte thisdnveminon s kacaidengrived imietmp o berveab prefered
found th ' - i
LS SRR S e LR R Bt

pryiien F80withiatthé Spt bOwid @avémioal TshygRIlicbadtbthasthere are

hydr ogen cont ai ni ng, speci es gases i s between and 0Q: 100
arfaany altermabiae sfayp el lmme@@mﬂlgghw@tméﬁﬁ%d MpaEatysge Af the present
pr. AR . .

R B T R
t hatindliding b wudlpdliepativhs, Ppeyrgeatatidns, amdifaatiamchndyadriogesubstitute
cont ai ni ng %PGCLGS ases is between Q:100 and 1:2. It

i capptentyastiall maun g drue §airit pedipGoRe PHhGIPTEsERFaKeRtGD.

carbon and hydrogen contai ni ng species gases is

bet ween 0: 100 and 1:10. [0032] A low Carbon to

Hydrogen rati o deposition gas coul d obtain pol yner




easily. For exanple, a 1:1 ratio may be obtai ned using
CHF3, and a 1:2 ratio nay be obtained using CH2F2 and

wW@2W5828633 i 0 may be obt ai ned usi ng CH3F. [ 0033PCTURIN5/029308
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enbodi nents may use a 193 nmor snall photoresi st
material. [0034] It is preferred that the power
supplied by the higher frequ urce be between 50
and 3,000 watts. It is nore g_!l%%gble that the power
supphdtesiclayneadrie: hi gher frequency source be between 100
and 2,000 watts...It .is nost preferable that_the power
sugpl i ed BYPAST forgiRg seniEepuRtoy deHesaR HRSEICREPRSBED
and 1, 0GG-nWRg b8 etch ¥B3PbveMaiv fet hi s 1 nvention has been
described interns of several preferred enbodi nents,

t her e af@nuhg ephotiotasist mpek oner dtd aefelslayamnd vari ous

substitute equivalents, which fall wthin the scope af
Chi's i nbaRoYiGA e o ik CalyoumshascPier.edce ALIE el to
MaBYpdRk HRS A& lay6r #BYRI BE oh@PLERIT N Fafhe Met hods and
apparatuses of "the present invention. It is therefore

i nt endedraviding g depdstiidnggels ngmappieg detios ked hpdrbgen containing
i nt erFeret ed as including all such alterations,
tions, nodifications and various substitute

pePPRItE

equi val edthfings pfaginh fitnt thedepdtridy ¢48; spirit and scope
of the present invention. CLAIMS Wiat is clainmed is: 1.
A net hodepssitingrapalymerday s ondigexposetbstcl byenaroundihe enter edge of

coppri sing, form ng..an eteh |aver over a fer; .

f ol o2 ST s drobordt forpo S e plasha gt deposition gas;
repmyvi ng the photoresist mask only around an outer

edge of the wafer to expose the etch |ayer around the

out er e@ighingithe efeh lypethroyshdlhs phateresistupds while nongaming the

P RS e RO L AR R DRl FRATT oy e

pobyieredgeafdic wifet.he exposed etch | ayer around the
outer edge of the wafer, wherein the polyner is forned
fromthe plasma fromthe deposition gas; and etching

the etciyl ?%gfodt W Quady ihlg?ailﬂhl(,) h%? %ﬁl@pﬁ%ﬁéﬁ% igltﬁe wafer in an

consum ng phot oresi'st” mask an

degtos chanbanfithenevigshe phitofesistmask abamihe bifr eddsd s the wafer,
ed%g of the wafer. 2. The nmethod, ,as recited in claim
1, VhefeinBE PEYRYRE Sherfigppsiten gy, (pming3 plasmp figm the deposition gas,

depositing a polymer layer, and etching the etch layer all occur in situ within the etch
chamber, and wherein the deposited polymer layer on the exposed etch layer increases

etch uniformity across the wafer.

3. The method, as recited in any of claims 1-2, wherein the deposition gas further
comprises fluorine containing species so that the polymer layer is a hydro-

fluorocarboned polymer.

4. The method, as recited in any of claims 1-3, wherein removing the photoresist
mask only around the outer edge of the wafer, comprises using a wet stripping to

remove the photoresist mask only around the outer edge of the wafer.

5. The method, as recited in any of claims 1-4, wherein the removing the

photoresist mask around the outer edge of the wafer further comprises removing only
9



etch chanber after renoving the photoresist mask
around the outer edge of the wafer, wherein the

w@e@siogkonyy t he deposition gas, form ng a pl asnmeCT/O82005/029308
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the deposition gas, depositing a polyner |ayer, and
etching the etch layer all occur in situ within the
et o1y HRATHAL %&&%S' b&dnt Beter ERRI fiREwRRE YT | ayer
on the exposg etc ayer I ncreases etch uniformty
across the wafer. 3. The nethod, as recited in any of

clainms ]:2, erein the deposition, gas,further
coftpr s 36E el FurecimL Ry R et ] e m Bk buo hydrogen
POLYIRSF thPdDosikiin BadMdpQffdtRnocRrbpned pol yner. 4. The

nmet hod, as recited in any of clains 1-3, wherein
renovi ng the photoresist mask only around the outer

edge of . the fer, conprises in t stripping.to
Fefove THOTSHERorISF R aBK SbHP ok GuN Ao s e igggas further
of c4hfrisRb@ygen>. The nethod, as recited in any of

clains 1-4, wherein the renoving the photoresist nmask

around the outer edge of the wafer further conprises

regovi ng, onl y2-3 nmm.of. the t oresist.,around the

ouber - eqemstioges teifetih gy SRRt oun 58 S ey tyfrosen
anynPfluditiRl dWBtalniRg sPMIRE W Mhir6AhdBEarbh. hydr ogen ratio

of the deposition gas ranges from1l:1 to 1:3. 7. The

net hod, as recited in any of clains 1-6, wherein the

deposi tion s further,.conprises oxygen. .8.. The .
metnod, THETRR: e TeLiRy i S Me Sy affupRiaropds ot least
CapROs; CHYLICHEn . andH |l uori ne containing species is a
hydr of | uorocarbon. 9. The nethod, as recited in claim

8, wherein the hydrofluorocarbon is at |east one

T F 18R HE oo OB S B 168 oo

si kiliegn. 11. The nethod, as recited in any of clains
1-10, wherein the etch layer conprises at |east one of
silicon oxide, SIiC, and SiCOH 12. The nethod, as

gzgi % E??hg }ﬁ%@“}é)rcrlgésl r%éigédﬁrﬁ ,aﬁ@?‘clgﬁ%e %i h,sn\ivflg}ginqﬁ@ &%h Hygpcomprises
at least one of silicon oxide, SiC, and SiCOH.

12. The method, as recited in any of claims 1-11, wherein the deposition gas

further comprises Ar, Nj, and C4Fs.
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