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Field of the Invention 5 The present invention relates

to the field of seniABRARATIS ANBMETHQD FORPELIJVERINGAIGAS
More particularly, the present invention relates to an apparatus and met hod
for directing a purge gas at an angle to the radi al

di recti on g CRGROENDPOF THEINSHRGTIORPOSI tion in the exclusionary zone

near the edge, on the edge, and on the back side of the substrate w thout

i nt erf eri [Kieldiof the Invention deposition of the desired filmon the

substJate. 10, . Background _of the Related Art . ]
In the fabricatitéRresnt ipyepipntelates 9 the field of sapjconsuetat substzate prepessing equipraent: o
aut omat e : : | rm ever gl
[Seabences M pericuady, he SRR HERIG RARRH O fb iyl L'l AP Uiedting guurge,

{from a vagasisnasmugie coire rddial irectioh\of & eabsaidgo hreddift UegositiofiRs thatslclusionary zone
dcont am nati on_of substrates. Such a system has been

idi s¢l osed nedrthe edgs o8 thy edagy and o theyback sids ofthe substrate withaut intenfering @ish 1601,
4in which g.pltali . [ ers are connected to a transfer
, Aehstichl 'k &irD] ARSSR WA BRAD

ichanber. tral transfer chanber passes
gqsubstrates through slit valves in the various connected

#processi ngi_ chanbers and_retrieves themafter processing in the chanbers is
lconpl®t e. Background of the Re The processing steps carried out in the

fvacuum chanber kel r ' t he.deposi tion or etching
fof multiple ne %Itﬂ?{eogal(i’glc%% &t |8€]m§£ tggrﬁ’r%lﬁsdf@?’é’weﬁ RS PeRPefeveloned (2 auiomals: o
jof a subststistiate processing BY perforniii 5V s@fueBdts bf ProRERTEeeps %ﬂhﬁ@ﬁeﬁ@@iﬁ‘%%
jvapor deposjtion (CVD), physical vapor deposition (PVDy, and
et chi ng prabsaicefomg virsughenvionment dharetynredueing trapsfer tinesansh contarningticnoofoVD

qprocesses,.i y e a icatiqn. to.0the rocesses, a [].

fVacuum chan %rrag@ar gaerrf)ll %keegg ?’ oy g’gﬁxgsqlstctl?sﬁﬁi nfg'f iCFHEP 8?\"3{5%\3\@%&5&1’0}]'5' Pat.
]subs13 at eNo.4,951,601, in which a plitRii§adfipYocessiny SHar{bRAY aré édhnkdted Y G8H fdr ehainber.
fvacuum chanmber through a gas manifold plate situated 25 above the

dsubst r at e, A TRPHR asenEAl ichamberpassey Sibpratesehrouglestisvnlves indke vagionseeaaheéoped n

t he range t r].C._ The. precursor gas reacts on the
heated sufh g'%creg%ﬁ? eé] ésh&ra’?’ g?eagfi gé’agg%eg gié‘%“ %ﬁ& ;Jrocessmg inthe CHTﬁt_feﬁs_ 59‘@‘?%? er eon.

§To increase narmhépricedsingGteph tarfib®d@)n Githad@ith eRarkRSBplcklly AJuirt R depdtinf
idevi ces forned i .on a substrate has decreased, and the nunber
1of devi cedr eishingaf mrltialeaneal diglestrig and peveicensdueiar film layers on tt@Gurfacerof @ euhistrate.

] Al it is.i i naly . .tant that th in fil.ng be of unif
¥ b oBhees Hhamples bPsuch Blocabs Heitad RS Yonor Abasipef GV, phyaa vagorfope s o
jthe subst (RVD)2afi etohib@ processds! NAlth&igh! the frbsch® irivaRliGiP PR primarily to CVD

1 processes, it may have application to other processes as well.

Vacuum chambers are employed to deposit thin films on semiconductor substrates.

TR

Typically, a precursor gas is charged to a vacuum chamber through a gas manifold plate situated
25 above the substrate, which substrate is heated to process temperatures, generally in the range of

about 250 to about 650 °C. The precursor gas reacts on the heated substrate surface to deposit a
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thin layer thereon.
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To increase manufacturing efficiency and device capabilities, the size of devices formed

NS

on a substrate has decreased, and the number of devices formed on a substrate has increased in

oven e,

30 recent years. Also, itis increa.-singly important that the thin films be of uniform thickness across
the substrate so that all of the devices on the substrate are uniform. Further still, it is increasingly
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fa barri er gaptnd ploblemshhwd arisen bdcause exgseh depokits vk onl9fontthé wPisidd oAt substedie, um
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12 | nportant that the generation of particles in processing

chanbers be W(?(bﬂﬁ 31t 0 reduce contam nati on of subst rgﬁ@(’s&}@hdw |1
0

reduce the yie good devi ces. In a typical

chanber, a support menber on which a substrate is nmounted during
brocessing is novable vertically in thexhanber. The substrate is brought
nto the chanber from 5 an external robot blade. A plurality of
suppor t f gt ahR MeSgenéRiibh CoT! pattieTBY 3P Rodl¥sif) cRARYEE Ve avoided to Fbdhce
ext end through the support menber to facilitate transfer of the substrate
from t he consamingtiendef substrates thatovillmedvee pegri¢ld nbpdmdrdevices.nost CVD processes,

t he substrate and_the, suppor nber on_ whi ¢ch . if is supported are
typical |y heat g'ﬂ.a typical 5roBEsS chartie, "Sﬂ’e‘,’ﬁmbf’ﬁg’@grsmb?fﬁ%érsgbw ‘Bé‘ﬁ)‘&‘?& qd“B“g
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fsubstrate as well as other netals and dielectrics. s a highly vo

lgas, Jand pnedemakrobetbdadar Agevrality od supportfingstsare algpeesticatly mdvablel by anrelévatort op
{side of the,substrate, but al so..on the edge syrfaces and back_ side
of “the. suBSd P trbrgh the sepport eilss B BHGHE Capsler pibe substrate g Bergiat Sladey

for the sufSPERETT . : _
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deposi t editrissuppoetkd areaypicdlly Hehtate of f t he edge and 15 bottom surfaces
of the substrate, thereby contam ngéi ng, t he chanber. Al so, nmateri al

toadlepesit metals, such a6 dungsteng Fame Wy

and purge. gas have cqone into use. Shadow rings cover the

peribhery botiom surfacgs of; the substeate, tharebysonrtaminating theichamber: 4lsonmteripl depasited opf

reaching t ge an e surfaces o u rate. ueto
25 t he integrity of theylevitesibfraed fear tharedgecafithé substrite.d Additionglly, adme prodessesise
prevent edge and b gfosition on the substrate. The use of
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a purge gaLFIRefilmdntis for example, formed of Htantupang tijanipmynitride that covesgthen
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pressure that uces t rocéssing gas

t hes2) edge laymt of axrigsten de depositai-ers thelbarrder dayers However, as tisigsten & fotragBesivesto
t he support nenber has a plurality of spaced puqrj‘ge i(gras orifices extending
30 t he HEARRB 6 tungsten denosijed thesen fsadsyte exfpliatesheralramythereby Geesting pastieles.n

jt he upper surf gg - S :E@E[m{;r Tgﬁ !ggqm 3l

{surrounds the su §?§agt°gﬁé d @e“%%%%aghta e gas AR perip efg?é%he%e?ﬁ%&gdge
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°%$q°§\%§§&g%%’mf&a‘i% the edgegnd bark sideisurfaoss of the substratec Howersr, dpeins

overzd he wpPGsiafitity’ SEWE fdrRample, shadow rings alone do not prevent edge and back side
deposition on the substrate. The use of a purge gas directed behind or at the edge of the substrate
behind the shadow ring has therefore been tried. The purge gas exerts a positive pressure that
reduces the likelihood that processing gas will reach these edge and back side surfaces. In systems
using a purge gas, the support member has a plurality of spaced purge gas orifices extending

30 therethrough that deliver the purge gas to an annular gas groove in the upper surface of the support
member. The annular gas groove surrounds the substrate and delivers the gas to the peripheral

edge of the substrate. Typically, this gas is delivered to the substrate from below the edge so that




.1.

-y

substrate in a direction perpendicular to the edge of the substrate. One

exanpl e of awelesvdsIasri ng and gas passage i s shown in Up¢ctresosiatas
Pat ent No. 5,516,367 which issued on May 14, 1996, whi ch i s hereby
i ncorporated by reference. 5 As the desire for greater

tt hroughput and efficiency has i ncreased? the standards gover ni ng
fjthe thickness and unifornity of the deposited filmat the substrate egge
tafdhe i | m
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| hi'ckness ¢ TG ARTS TirErparg rouehpur snd §75¢igiy Hog poronteds B SERJEE Evaming oo
; percent Qhe {HIGeRland BfifditNof tHedepSsted Fm b theGERHRIe &ilze hB®: continually become

substrate wth a thickness uniformty of [err] 5 percent, excluding the

tarea wit horeStrimgeht. oldealhys the depositedsfillos hasad enifatgethickBiess across the full afacof the
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it As 10 Industey prdctive haztnsoved seveard tHisidealrgpel spethatfthe corrdnt irtdostry stawdards demand d

process gas on t strate where deposition Is deslfed.

the center of {he substrate sj n greater interference with the
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1 fl ow rat esubktrgteamgth athickness ymifonmity of Hé percent exclidingthe area withine® tinn §oththe

Yuniformt requi
11 ow rat eSubstrate £%my be needed to increase the positive pressure produced

t by tihe purge i éetib? uirement : q{?ﬁ%t
edgeleexcl usi oﬁél}n P@%ﬂ%;eglégﬁﬁﬁgn 0 %%?)%Sl t F%dﬁﬁg}réﬁ{%ép egge ({erlln a‘%é %
{ si de sur f delberpoingd iteflowlrates 3f the flow of purge gas is too gieet, dicomege pisamay preventroeed
{to provide a_system which prevents back side depositjon an
Vih thecien {7

ements of industry standards. However, a relatively high

d.. . . neets
the edge WHEF pridon,ef the gracess g2s Py thesubirate where depasitiog igidesirsd &n

| uni form ty  30ASR Hes, the pur&pgassﬂ{ﬁ_\%saﬁﬁhgj ind/ 3 (SWRH thebéiter of the substrate CHIRRE Y

tof the Invention
1 and met hogrefiter intefetenier witigthe porcssst gas flow aad jge even distributioh. Thesefores tha irderfdrrce

ispegjfically, the present. invention is a gas delivery apparatus that
= diprégt s am@ canse filth uniformi Blems near the cagt Y 22 PRA%S

e present invention provides an appar at us

uniformity pro edge of the substrate as er toward the 4

f . .
purge gascéé%rioﬁg;egg%ﬁa& A%cértlﬁrg& Qh?gh%iovgghééé‘@ft?ﬂlggé ?‘kg‘t‘%yv eVt iHPrdRMH g&n

direction strate. ent1 on uses

def | ect i omeetingithe udiforinitg requireméenth of mdustrjostamianiisa Hiedebac b redatively Higle Sow rate

as fromthe peripheral edge of the deflection menber to

to deliver a_ purge o]
the edge wyaeéls%i;f'?%tr@mse the posifive piessige Produced; iythe RUtes ISt Uder tg gsst thepe

| substr at el ik ERT biEd &R sITRHRE fordHeRinGn 8 @kposition on the edge and back

25 side surfaces of the substrate.
Therefore, there is a need to provide a system which prevents back side deposition and
meets the edge exclusion demands of the industry while not affecting deposition uniformity across
the surface of the substrate.

Summary of the Invention

30 The present invention provides an apparatus and method for delivering a gas to the edge

of a substrate. More specifically, the present invention is a gas delivery apparatus that directs a



5 positioned to direct the flow of the gas fromthe peripheral edge of
the defl ect| er over the defl ection surface of flection
menber to t@@@g@of the substrate ensures that flow of theP‘E'p’%sgjs(?l‘n as
mai ntai ns contact with the deflection surface. To provide the necessary
angl ed flow, the defl ection sugface is adapted to direct the flow
of the gas at an angle to the radial direction of the substrate and

the def |;ﬁ5—%éh§a? tél%xgg&'ée drQ shisihdieat %Iglqullag@e\?\tﬂ? I él’d%g] ciiﬂ@ti&{j&%é)gub%%?. %ﬁ}e the

substrat’e resenbl es a torna gas supply ne

appar at umspsa ppthe drsvention uyessa deflection mumbep having a peripheral edge gnd ndeflebioradfaest i on
nmenber . .. Anot her aspect t he inventjon provi des an

appar at Ut deliver g pyregas ﬁgméhesqug{lqr%}teggﬁgﬂ%ﬁge tion memberdg, s srge ol fBstrahi ch

defi nes RAsP EVYa] ' rgﬁ!? |

edge of %%ﬁ@%c‘tg?%en rrengg%.nmﬁghlgceéwsggh?oﬁ graryeﬂg‘gr 0 ¢ e&l%g%%%g% g&l%@
coupl ed pasitiched topiiect thdflow oSthe pascirono thetpesiplser) pdgd of iy deflectivhdndiaber aver the
defl ection, surface. The defl ection nmenber defines an interior

regi on tdeilectiensusfase abtbe defisction member t9,the edaeof thesubstrate easuigs that flew ofithpe of

t he subsy, . . .re i.Ct kN I P
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def | ect i gsflebRotRirfaciie bddpted t6l@irdct tHel v 6fthE a&sat @h ahfle teldk Irfidli diectitdrahe t O

t he edge of the substrate. Creating the angled flow, the deflection

nenber | Sibsuatstead theglefiestionmemberte fagmay walbof gast dhe edgenf thawybstrate thah e

{ndv”! stk llefagk VAL AR DG henSE BT il Ppies DY | WEpESD

ef fect t bdpedfehedtiietivN. mdfiserdef | ection menber may be integral with
t he support nenber or a renpvable ring attached thereto or .
ot herwi se pl adeetherpspaseoifhepwensiopy an apparatus for processing/ supstrfiehavinpect
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subst r at eddecofl \¢efROtiiO@Ember. The defledtBRthémbtg of HevapPhrathsas Edupledab tha@preas at
an angle to the radial direction of the substrate.

Pr elSer abpurface o€ thespppost memberand haee deflpstion airfases The deflestipy member defines eme

fl ow of - at Of . . ative
to the r BRFdH o that has o PO 8 abin B c Aahivd Qi il SEIE RO Gt
angl e i s Aagm\flovbfestiipging Bfenibet Rtadated and prritioned & diftict thetfiownfrom thé)Peripheral

substrat e. 30 Brief Description of the Drawin

S So
t hat  t heedganidhe deflegtioncmember qygpihe deBedtion qunfecgtof thesdeflgetionnemgber tathe eiBFect s

of the : . . . .

present PhUEARSEAC, Creating e Aagled Ao (s deflectionmrmbe s afapefip it e flgwes
parg cul gfe gde atcani apfle @the radidl direction of the istibstafeitd treatd higad will shuubtheicdgeloftheve,
may be had by reference to the enbodi nents thereof which are

i |1 ust r afehstrie. Greovepipdbailefiectionsiizge may be used to effect the anglediflow: Fhigdefiention

h , . T ) . 5
of "his' Fistlier mo ShREGE YRL R SRon spltiherih s B abIERY Y iR SRS
scope, f othefwige plavedrih g progegs chamber. admit to other equally effective

enbodi nent s. _Figure 1 is a cross sectional side elevational
vi ew of the gésfurberiaspacyotihpinvaptipn is a method of delivering argag ie & sybstrate supposied

secyd onal, $hdpp& S¥ald 8 2kuppbi thedibe?th 8 phételrEmBIP Ul Mp0ate hatilf 2H3Tge,
comprising providing a flow of the gas at an angle to the radial direction of the substrate.
Preferably, the apparatuses and methods previously described deliver the flow of gas at an
angle of between about 10 and 90 degrees relative to the radial direction of the substrate. More
preferably, the angle is about 65 degrees relative to the radial direction of the substrate.

30 Brief Description of the Drawings
So that the manner in which the above recited features, advantages and objects of the



delivery apparatus. 10 Figure 3 is a partial cross sectional,

si de el evat i woaboyizew of the process chanber I ncor por aerAgesg4s
present invention. Figure 4 is a partial, top elevational
vi ew of the deflection nmenber showi ng the angl ed gr ooves.

Figure 5 is a cross sectional view take® along lines 4 - 4 in Figure 3
showi ng the grooves 15 of the deflection nenber. Fi gure

6 is a topesshtinyeritionare aftaingd and edndesmderstoed inedetails a plorapaniculardestaiption pf
menber . .__t.her.eon. . Fragure 7 is.a partial cross .
Sect | onal IMYPISRROPHES Suipmarized ahgys, may b hpd by Kefernse i e shhgpigiengy re3f which
type of ajleqiisRaied 3WRR PpétRled dradings. Detailed Description of the

Pr ef err ed- Enbodi nment The present invention generally

provi des a devltistobemotsd] iowevemthatthe hppenddd drawines Yhistraie only typical embodimghs t o
the radial_directi,on of a.suhstrate.d4. r articularly, .the .invention

br ovBdes. Sf dlsdmvention and ayp it nokys i considerg HmtiRe G sacens: f e ngRntoR ey
purge gas,whi ki Sthér q,%gmb@ggggdi;,@ﬂ&rom a gas supply to the edge
18 of a sugg'ﬁaate 1% at” an angle to the radial direction of the substrate
14 'so that 25 Figutehkispuoress sgational side elotatibhal wieoweff the pas dedineryrappiratube
substrate 14 apd disrupt the deposition of the film fqr med t he
process gas onlr‘] %%lﬁ@s‘t’?séts@@&?“ﬁﬁ%le‘@’ggnﬂéﬂ"?“ﬁe V‘%ﬁ?ﬁ%ﬂ*%?’ﬂgmgﬁ‘eﬁ“sdb the gas
particul a Ulatus in CVD processing chanbers and the foll ow ng
descripti gﬁ”ﬁé’?ﬁ&s primarily to these CVD processes to facilitate
desdli pti on anBigurel8ristanpaltiah croisiosectional, isidei elevatiohal view esfSthe qrtotdssiicharthbergas
delivery apparatus 20 may have, application to other processes, process
chanber s, EAWOEAMDE tha Rreseqt inyention. " sych as PVD and et chi ng appar at uses, and
I's, therefore, k] t ot [ yl .

Typi cal l vy, subg{[k?g%%g%élﬁg?lé&lp h‘%?ﬁ’,aﬂéﬂ%gcu aIr’P'?rle ngg%gl% ccobre(rtl F%%W?g ﬁ%eh%ngﬁ?ave
a center, gmoves. ' 6
peri phery whergjn each point alqQng the periphery is substanjially

equi di stant fr mufq@seémsaﬁ?cﬁam? view takeﬂfﬁﬂ‘i‘%\mf‘di"‘r‘e"c‘?’is%ﬁ“& ﬁé&‘%‘t‘f{”@r‘h"zﬂ'&"w a
i ngar di ; 95935 center, and tangents, or a tangenti al

di rgl%t [ onggﬁg(ragg?cgfﬁﬁze %F;/ a line, or lines, neeting the periphery at a

si ngl e point. FigardGisgaoy elevational view ofkhe euppoctmaniskr shalviag tit deflettionmember
per pendi cyl ar to one another. Although substrates are typically 5

circul ar, Boresent invention is equally applicable to non-circul ar
substrates. Th : : : : ' g}éﬁg' ] sl
refers to a di ?{c eﬁ)ﬁ é%&lagagsrﬁe%%oﬁve‘g%ﬁmﬁ%g&%ﬁvérs nce ?@Xrﬁéﬁg&%i}&
center of gipeefaligmhem bppatstus. I n general, substrates 14 are
processed in a process chanber 12 on a support nmenber 30 posi tioned
therein. In the processing of substrates 14, a shadowring 70 is often used
to cver itk criBASE of the Prefes 8h8i and, thereby, provide an
exclusi on 0S al l oned. By covering
the outer peri [Thepiesai investioh feaeraly protidies i Bevicfagideliverifiga Nowludipptze/pas wean
unwant ed deposition of material on the exclusionary_ zone, of the upper

surface 1828F to the radisl dirgption of a substrate 14. More particularly, the invention provides a gas
delivery apparatus 20 that directs the flow of a purge gas within a process chamber 12 from a gas

supply to the edge 18 of a substrate 14 at an angle to the radial direction of the substrate 14 so that

25 the purge gas will not flow over the center of the substrate 14 and disrupt the deposition of the film
formed by the process gas on the substrate 14. This gas delivery apparatus 20 is particularly useful

in CVD processing chambers and the following description refers primarily to these CVD

processes to facilitate description and understanding. However, it is to be understood that the gas

delivery apparatus 20 may have application to other processes, process chambers, and apparatuses,

30 such as PVD and etching apparatuses, and is, therefore, not limited to the precise form described.
Typically, substrates 14 are thin, circular members. Accordingly, they have a center, a
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114 which includes the bevel ed edges of the substrate 14. Although the
'shadow ri ng | ffective at preventing such deposi}i a nopre
effective sy teér?ﬁ’aﬁéo i ncorporates the use of a purge gas 15 }’&%Bﬁ?w&‘f“ed
sabout the periphery of the substrate 14 which flows about the peripheral
f‘[;edge 18 of the substrate 14 andgover its upper surface 16 proxi mal

1 he periphery. A purge gas line 48 is present ~in the support menber
30 so t hagerpheryveterdiid SachSpoilt alngAhOFeiphed is BebsRAEABHeduidistait BdrH tid éenerOf
pur ge .. .9as openings 49 in the support nenber 30 that direct the

pur ge gasragigl diregtien characteneeddy, a lineardivérgence from the pentdrearsitrggents, ohatahgentiabf a
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‘gas fromconmng in contact wt substrate edg surface, t

sexcl si oneiroplar,dhepresentiinvention 9 aquillyapplicablecto bankirsilatsubstratése Thotefone ssasad)
and __.depositin terial.thereon,, . . Therefore, one
Factor i nbHR i G gadia] direcion FRters 19 b AiTosHion Fharastesizelly & Hinga divetgsnce framithey 25
it to nmeetentd@fiRGUbREE deposi tion standards is the flow of the purge gas
!delivered to the edge 18 of the substrate 14. The flow of purge gas
imust be rel at i Inedepergh siliseraten 4 sieqpaabessed ima prodessichamipdri 12@n a support michrber 30

jprocess gas.and, causi its uneven, dj stribution_ across the subsirate
i gur face. gmﬁl E‘e"em g ﬂ*enr%qeéﬁlr?&/&sy{’ﬁma&ﬁi > afﬁ?‘m"f Bag 40 ¥§f°%§‘ﬂr“§ l9£ovenths
{i ncrigase &J%% JTaRd bib¥@atb rx@%ﬁa{rtﬁer%fg}&ﬁaé% %ﬁﬁmwe on which n@aeﬂbg&%ﬁ%r y

Ito inprove the edge protective efféct of the gas. "Because current designs
{del i ver t hidovg®l. By é¢dverinpthegater periphery afithemitbistrate 04, the skeadgw rirfy 7 hellfiscprevent

;substrate 14 or radially to fhe edge 18 of the sybstrate 14, the
{gas 1 1 owsEVEHCH drBOSiRR ot patarislon 15 1IN ONERYZoR oF o8 PR 25l thewbetste or
|of the 14 which it Bevifed egg&%?%es%é@éte 25 AfSuil AYRRALS TV i€ B v NE
purge gas flows Turther toward the

17 ceat preventing echsiepeditian, @ niste effegive aystem \also inegpordtes thefse'of apugegapver

{the grea Qf the substrate 14 wher e deposition is desired disturbs the
It 1 ovl7of t ﬁge%?do%b@g@g agn@swfﬁge gnbarte L4 aéwsﬁlquoshme peripheral edge 1§ ptbe

114, ' 0 r

[T owi ng ofibratp 14 A6 QEEREGTEr hilsSe £ et Bl deifhery DA fired o 148 % f3fene
{deposi ti oin thé suppert friemberd0 sbitkat a ptage gas, such4s adgbe cpn bspassed into a phurakitylof purge
idirects the flow of _th as so that _.it. flows at an angle to the radial .
di r ect i onS®YORERIDES 49 In agwp&tw e&.?'bmtfiﬂrfé%wnzws 9 @ 825 eritigss34, Which is
protectiv 25mPSe donti dgsul : e,
't he devi cgm\fng%/glygiglgnany foror%mﬁ gga&%"?ﬁzaﬁeg?‘gﬂ%“&’p gr:%x{)fgfg n?ézf]?%é
|show@® i n Fipporteembet 30. dndis ay,usefove ofigdsIngayt beateliverab about the fill) Peripheny efthe o

Compr i Sos SRR BFrepY SRRINGH 6 GIOCEBUES I CoTpiBGn GO SBULAO SRR Sdge
SUPDOT t_ BiARE, 0 cxctosion§ S e ol B8PESH BB lte I1ESLbRELS 98 ana

t
imenber 100 1's annular, 1 e substr has a ra
tdi mensi ondepositipgintaterialithereon. The i nner di aneter of the deflection nenber
{100 defin an interjor region.40 that has a ape and, size that_is
{subst anti al | Iy ?@ggg?gh,sqt\; acionin ‘.i%xpzmg the constmct?on ofs tﬂe grocess chaz{lger 1t2 to alklaw

25 it to meet the required deposition standards is the flow of the purge gas delivered to the edge 18

of the substrate 14. The flow of purge gas must be relatively gentle and steady to avoid disrupting
the process gas and causing its uneven distribution across the substrafe surface. However,
relatively higher flow rates of purge gas that increase the positive pressure created by the gas may
be necessary to improve the edge protective effect of the gas. Because current designs deliver the
30 flow of gas either directly to the edge 18 of the substrate 14 or radially to the edge 18 of the
substrate 14, the gas flows over the edge of the substrate 14 and radially toward the center of the

substrate 14. Consequently, as gas flow rates increase, the purge gas flows further toward the
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' so that the outer periphery-of the deflection member 100 is about equal to the inner diameter of the
25 annular gas groove. In this way, the flow of gas may be delivered about the full periphery of the

deflection member 100.

A gas flow restricting member 110 is positioned and adapted to direct the flow of the gas

from a peripheral edge 104 of the deflection member, over its deflection surface 102, to the edge

18 of the substrate 14. Figures 1 and 2 show the preferred embodiment for the gas flow restricting

30 member 110. In this preferred embodiment, the gas flow restricting member 110 comprises an
annular ring attachment fixedly attached, preferably by welding, to the support member 30 so that

it is an integral part of the support member 30. The ring attachment 41 has a base portion 42 that
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102 of the deflection member 100. Therefore, the upper surface 32 of the support member 30, the
shield portion 80 of the shadow ring 70, and the spacer support 78 define a passageway that directs

30 the flow of the gas from the annular gas groove over the deflection surface 102 to the edge 18 of
the substrate 14. The deflection member 100 is adapted to direct the flow of the gas to the edge
18 of the substrate 14 at an angle relative to the radial direction of the substrate 14.
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member 30, as shown in Figure 3, or positioned slightly below the upper surface 32 to provide a

greater space between the grooves 106 and the restricting member 110 as shown in the retrofit
30 attachable ring design of Figures 1 and 2. The grooves 106 may be linear, parabolic, or otherwise
shaped as long as they produce the angled flow at the edge 18 of the substrate 14, For instance,

a parabolic shaped groove may provide a more laminar flow because the change in direction of




H -
L3

substrate 14. Thus, in this alternate design, the support menber 30 nust

have an outer | portion that defines an interior jon into
J(\kwi ch the sub‘g??g@%glm is placed during processing. The Jcelﬁ 96’?\?“&
he raised portion is sufficient that the purge gas openings 49 nmay open to
heir inner 25 surfaces. For exanpl e,1ot he rai sed portions may conprise a
spacer support 78 that is integral with t he support nmenber 30. The
purge gas fiyveiy ResabiptQAdditiortallyisthe gxg fow r&é&ﬁ&ﬂﬁf}n&ﬂ&rquﬁﬂi}l have a variety of
renber 30 into the spacer sugpo‘rt 78 and exit the spacer support

hor i zont al gbogimentesich s pag yherein the gasiflow regtricting memberf t 19ds ep irtegralnoptian of 78

Wi i d b 14._ The,
bas “opent i€ Sutpof it 0, B RS hivwartf A v iRl e Priimeter of the St
fan angl e trﬁe:hlS&HB@bdeﬁnéag 2 gedda&ﬁﬁﬁnﬁﬁhaﬁistﬁ%gumﬁﬁnﬁége Gt Prale 102

g ypical support menber 30 has between about nd 500 purge gas
rifites sifdeedefieption mpmbergdPi Manyraltempte eqbodiments fob theidefleativn| miertiser 100 are

isubst anti g/ | Ve baut t.he fu eri phery of the substrate 14.
e exi't diostivieas wsp.  REE S fra 0oGrbH b ey

1l co b Ricislv 4 : f f r}gn&af : f

iO her al ternat (rams;.%bogi rantfﬁsasE@ tﬁ&ﬁﬁ M@trrrisg?]dgﬁllgsﬁrr%ﬂ%ér?élgossi b géxpgé e e
{del i ver i ngshiek&pertion 78 pf thisshaslomping;Hsinthe prefeared lembbdinient) forxtstzicting the ftowoof
gjof the su rate-~14. . Figure 3 sho a typical 0Ccess .
ichanber 13?1% 865 n2HE Brraate smbegimspty fhefeforerisdo proy c dsﬁgcumﬂpfrﬁ%fngemb@%st

Loonnea o T o e R  bcoss chamber 12 houses i he

jconnected to a central transfer chamber.

fsupport menber Qtber alternate embrdimenty maykepladedhd groavesf1 08 of detguefaired embodimend or
jnount ed on nerally verti ly oriented shaft 8. The support
nenber 30 %@T&B‘? {e&cm&lg oéa?’te&%&tﬁaﬁgwg ﬂ\?lﬁ“ﬁ't@’ﬁ?‘%ﬁ&ﬁg’emﬁﬁf@ééﬂ%@w
JThe IRSHARGIH adBRHRs, drthi walls! Gl Ui f'éﬂ.gg, &by

iTypi cally,re{)he support rrer?ber 10 5 conprlgg@gaeng?o EIE) rr%%g??ﬂé‘éé?‘?"°“
al um num mermbertidsand thé shi¢ld podion TRexfitlset shadew hiag 78r Thefias|dkub, form passageways

e R AR RS0 B B i
qmenber 30 and t Snhguitr bRty eriSRlimbdt Srvale ;(xﬁig;frte 'eecgn%the diredtioH"¥ %ﬂl:ggli}%rﬁ?a%

fthe coil nust be in contact wth the bu upport nenber

i{si des. gas operfitgs 49 eindttthe flow of the gps. dngmésentiesighs, die purpegdsaptrings 49 anit the

required. shown in FEigures.l d 2, the 15 upper . surface 32 _my

include a ‘S‘rs‘?ﬁf’gﬁﬁvﬂlﬁﬂﬁ%ﬁa‘é{f“ nig %@H’“@Bﬁ%ﬁf’w"cﬁgpgg%hﬁﬂi’% surface 32 ok thsed

fto reduce r ] he
suBort Hck¥EL 36" R /altGARE boliHeAE st @grge%s?%egﬁ&g%%r Fard fod@liindd

shadow rin 0 an substrate 14. e are
cont 38t r calengwith ke supkertt inkepdur 30 ss thiat Kierppriegasaopeninke49 emit the floardfthsvgasc h

t be f . t d to,thej ifferi ffici t f the |
Coane: on Hatigofially i Soe fage (8 r e siaso & i ot o Tediel Seien ofhe
Figure 3 adubgtrdtt 19StThad, 88 thls BluSdts aéted, kifd Auag%rg '&y&%@% ﬁg&&%&s@% é%,i&?o

finger aperture passing _through the support ne
i Typi cal | y,portian thatelefuss ap knderins regian imoovhich the subdtrate 14 is placed duningsprotessing.t They

ifingers 2Q0. ,These lifting fin S O qperate to li.ft fhe substrate 14

[ci oar o ° hpient BF B ratseq ptflon A Gonk Sy 2ty B8 s Gmpaingad By St tbsie inner
procassi nGsurfidvsS Féesxagle, B rdifa psas md} Bordrides ACRIEHGE;

'of a conventional pr ocgss chan‘ogr8 robotyar mﬂr(l gots}’gcﬁ{)\s;\% 0whi ctﬁ%enltng%sﬁﬁﬁgls%
fprocess cHhgsepporimemberidfh Theepurgé gassepieningo B8 rwavid, 2, eftend tmowghr the supprim
fis also use Q JNsSer the,substrates 14 into the prqcess ¢gha r
12, “the 1 emhg 1 RELhe s spporias 3R xty B ok sypsniiarizobialy of the imwardly

! facing surface of the spacer support 78 directing the flow of the gas toward the substrate 14. The

purge gas openings 49 however, would be directed to provide a flow of the gas at an angle to the
30 radial direction of the substrate 14. Because a typical support member 30 has between about 300
and 500 purge gas orifices spaced about its perimeter, the gas distribution would be substantially
even about the full periphery of the substrate 14. The exit orifices of the purge gas orifices 49 may
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A motion actuator interconnected to the support member 30 is adapted to move the support

member 30 vertically within the process chamber 12 alternately between a first, lowered position

30 and a second, raised position where the process step is performed. In operation, the substrate 14

i is placed onto the upper surface 32 of the support member 30 as follows. The robot arm inserts

the substrate 14 into the process chamber 12 through the slit valve opening 210 supporting the
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lsupport menber 3Q. This placenent _is made, with the suypport nenber 30_.in 30
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' less than the outer diameter of the substrate 14 to form an exclusionary zone on the substrate 14.

However, new processes may require no overhang of the shadow ring 70 over the substrate 14.
25 The shadow ring 70 is maintained above the substrate 14 using at least one spacer support
78 that is coupled to the bottom surface of the shadow ring 70 although the spacer may
alternatively be coupled to the support member 30 and, as previously described, is the lower
portion 84 of the shadow ring 70. Preferably, the spacer support 78 is an annular raised portion
extending from the lower surface of the shadow ring 70 and has a diameter that is smaller than the
30 outer diameter of the of the support member 30. It is thus the spacer support 78 that contacts the
support member 30 when the shadow ring 70 is supported by the support member 30. The spacer
support 78 is sufficiently thick and the overall design of the shadow ring 70 is such that they
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misalignment of the substrate 14 is, at most, only slightly more than about 1.5 mm.

Once positioned in the process chamber 12, a substrate 14 rests on the upper supporting
surface 32 of the support member 30. This placement is made with the support member 30 in its
lowered position. Before processing may begin, the substrate 14 must first be raised by the

30 support member 30 to the second, raised position. It is during the movement from the lowered

position to the raised position that any misalignment of the substrate 14 is corrected and the

substrate 14 is aligned. As the support member 30 moves upward from the lowered position, a
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specificyg ﬁ%&rlﬁ%tﬁgs@oﬁ%ﬂdwmm apparatus, the inportant feature is
that the substrate 14 properly aligned relative to the support

menber 30 so tAsatentibmsedf ad aiiedup@slbeentfot tmrrestingshisaliganent of the substrate i on ms

to e stric us ui ng bst rat
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flow resteriqd i Bl ?rfe é&%&ws&p&@ has 2 dlametéxj'tﬁatgﬁﬁ% MR fially Squafid ﬁetoh&?

surface 102 of ection nenber 100 causing t purgeé gas to
at 20 angliandter df him subsirate 141i Fuether the inpker sunfacssfiZstefine @ vdl&me‘[hcrsbetwmmahe

pur ge gas ache e edge of, the suybst e 14, the | ows
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val | . and size of the substrate 14. The inner surfaces 52 are angled outwardly ﬁ'om o]a@ another such

that the top ends of the inner surfaces 52 are further from one another than their bottom ends.
Therefore, the diameter of the circle formed by the inner surfaces 52 increases from a smallest

25 diameter at the bottom of the inner surfaces 52 proximal the upper surface 32 of the support
member 30 to a largest diameter at the top of the inner surfaces 52 distal the upper surface 32 of
the support member 30. In this way, the inner surfaces 52 of the guide pins 50 form a funnel for
receiving and aligning the substrate 14 on the support member 30. Preferably, the alignment
apparatus 20 includes at least six guide pins 50.

30 As the support member 30 moves from the first position past the upper ends of the lifting
fingers 200 to receive the substrate 14 thereon, any misalignment of the substrate relative to the
support member 30 is corrected by the guide pins 50. If the substrate 14 is misaligned, the



ile the foregoing is directed to the preferred enbodi nent of the present
nvention, otwergsamndifurther enbodi nents of the invention rmay Ber/dsesiiaed

i t hout departing fromthe basic scope thereof, and the scope thereof is
eterm ned by the clains which follow

7 1 1. An appar at us for ddiivering a purge gas into a
rocessi ng system conpri sing: 2 a deflection nmenber having a
adi al di rsebstratmwilk cgmcztp:lmmlm@dgxf th%lgnida pd’sfﬂ(b(pamnlarly tha@r inner surfaces 52,
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. The "apparatus of ¢ t he one” or nore grooves extend from
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{ he suppor inirimiBey any lifting force applied to the substrate 14 by the guide pin 50. Consequently, once
| the support member 30 has been raised sufficiently to receive the substrate on its upper surface 32,

15 the guide pins 50 will have forced the substrate 14 to a lateral position within the smallest diameter
of the inner surfaces 52 and into alignment with the support member 30. The proper alignment
corresponds with the circular diameter formed at the lower ends of the guide pins 50.

Other embodiments for alignment apparatuses are possible. However, regardless of the
specific construction of the alignment apparatus, the important feature is that the substrate 14 be

20 properly aligned relative to the support member 30 so that the film deposited on the substrate 14
conforms to the strict industry requirements.

Once the substrate 14 is introduced into the process chamber 12 on the support member
30 and the support member 30 is raised to the second position so that the substrate 14 is aligned,
the substrate 14 is ready for processing. The shadow ring 70 covers the exclusionary zone of the

25 substrate 14, The purge gas flows through the purge gas openings 49 to the gas orifice 34 at the
peripheral edge 104 of the deflection member 100, The gas flow restricting member 110 directs
the gas over the deflection surface 102 of the deflection member 100 causing the purge gas to flow
at an angle to the radial direction of the substrate 14. Thus, when the purge gas reaches the edge
18 of the substrate 14, the gas flows only over the peripheral portion of the substrate 14 forming

30 a gas wall.




= having a radi al dinension, a peripheral edge, and a grooved defl ection
urface adapt . rect 5 the flow of the purge gas at an anale to
he radi us of%ﬁg%strate and defining an interior 6 r%ﬁ’%?f’%ﬂém‘ng
shape that is substantially coextensive with the shape of the substrate;
a gas orifice of the support jgenber adapted to direct a purge
as to the peripheral edge 8 of the deflection nenber; and
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11 to the,substrate. 1 6., The paratus of claim5 wherein the
jr ooved detlhf’@egiaﬁ t@&mp&éberafﬁiéﬁtﬁgﬂ"&?ﬁiwﬁeﬂﬂm@wh folle¥ves extending from
he peripheral edge at an angle to a radius of the deflection nmenber. 1
Y. The apparatus of claim®6, wherein the one or nore grooves extend at
an angl e between 2 about 10 and 90 degrees relative to the radius ofthe
Substrat e. 1 8. The apparatus of claim®6, wherein the one or nore
hrooves extend at an angle of about 2 65 degrees relative to the radius
bf the purge gas deflection nmenber. 1 9. The apparatus of claimb5,
fWherein the purge gas deflection nenber is integral with the 2 upper
sur face of the support nenber. 1 10. The apparatus of claimb5,
phherein the gas flow directing nenber conpri ses;




2 a shadow ring having a | ower portion and a shield portion; 3
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nenber and 4 worsedsu3ai n the shield portion a—-di-stance above t lpeTHrsosm4144
surface; 5 the | ower portion contacting the upper surface of the
jupport menber at a position 6 externgl the!'3¥cdHisBeaReplangd 7

tthe shield portion extending fromthe | ower poi#ibnEE I tion proximal
t.he edge of 8 djmssubstrate. 1 11. A et el i ng a purge gas
to a substrate supported on an upper surface of a t menber in a
process chanber, conprising: 3 flow ng a purge gas tangentially along the
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19 4 3 direé *the purge gas through a deflection nenber adapted
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¢laim 11, further conprising: .2 I ntroduci ng the purge gas into the
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nd 4 o dARTE inftite b SrodVERNEED inf At Bf e efecion RAFSRUMMGYS terdibited
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11 member.

12 The apparatus of claim 1, wherein the one or more grooves extend from the peripheral

2 edge of the deflection member at an angle to the radial dimension thereof.

1 3 The apparatus of claim 2, wherein the one or more grooves extend from the peripheral
2 edge of the deflection member at an angle between about 10 and 90 degrees to a
3 radius of the deflection member.

1 4, The apparatus of claim 2, wherein the one or more grooves extend from the peripheral
2 edge at an angle about 65 degrees to a radius of the deflection member.

1 S, An apparatus for processing a substrate on an upper surface of a support member,
2 comprising:

3 a deflection member coupled to the upper surface of the support member having a
4 radial dimension, a peripheral edge, and a deflection surface;

5 the deflection member defining an interior region;

6 the interior region having a shape that is substantially coextensive with the shape of
7 the substrate;

8 a gas orifice of the support member adapted to direct a gas to the peripheral edge of
9 the deflection member;
10 a gas flow directing member adapted and positioned to direct the flow from the
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i1 17. An a

‘substrate, conprising: 2 “uu ﬁu
gsubstrate suwpappipp surface t

idi sposed to de
surface; and 5

partially along the purge gas passage

dlqused t her ei
menber. 1 18.
Is datined at
partlally by a
it he arge gas

pparatus for deliverin gas to the edge of a
E ﬁ) ﬁﬁlsupport menber having a
a purge gasp gﬁ@@
| iver a purge gas t$ the edge of the substrate supp%ﬁting
a purge gas gﬂ%de menber di sposed at | east
having a plurality of grooves
" HeriBer s of e adeRE ndbnbbd Byt RS b Acfo YRR of the
apparatus o erein t € purge gas passage
Ieasdeﬂparmlxmmger&thesmmgimﬂhe substrate support menber and

“pleiade deAny e 1 duiedto el B v of 0 B o BIR B gas

4  passage defi negle Banishige faustege.r | Ng and the substrate support nenber 1

§19. A et hod
conprising: 2

of delivering a purge gas to an edge of a substrate,
flowing a purge gas laterally over a grooved gas

{Gi oot ng: montas APl oAty 3HES 02 gecsbH MR Rorici SpfoP R 007 |

j the smbstr at ein the deflection surface extending from the peripheral edge at an angle to a radius of

{19/1 1 20. net hod claim19, wherein the purge gas is directed at
mé’a@ea Riggbsr.

an angle bet and 90 degrees to the radius of the

§substrate. 3 4 The met hod of cIain119, wherein the purge gas is

directed at an angle of about 65 5 rees to the radius of the substrate.

{1 221 7an appereppasatus of cgﬁuuc@s\ghwgn e inetoramere EX9APeS exted aban angle
jsubstnate supgglle Ffoigfa Qﬁggésfx‘éﬁ%glg SHRRYr il b Jace 3

{a purde gas cﬁanne par y I'n the su rate support
; menber; and 4 a purge gas defl ecti on nenber dlsposed at Ieast

tiall h |, .t 5 def t
[Ravi nd offe or T sBedstins, BF Slan & Wheiein, S ars.F Guoke Spaven caien ct 2 Bl o
{angl eato a radbsis 69UegrbR rauﬁﬁqowaé bOGE HekcBIRRmber.

9 The apparatus of claim 5, wherein the deflection member is integral with the upper
2 surface of the support member.

1 10.  The apparatus of claim 5, wherein the gas flow directing member comprises:
a shadow ring having a lower portion and a shield portion;
the lower portion adapted to rest on the upper surface of the support member and
maintain the shield portion a predetermined distance above the upper surface;

2
3
4
5 the lower portion contacting the upper surface of the support member at a position
6 external the gas orifice; and

7 the shield portion extending from the lower portion to a position proximal the edge of
8

the substrate.

1 11.  Amethod of delivering a gas to a substrate supported on an upper surface of a support
2 member in a process chamber, comprising providing a gas at an angle to a radius of
3 the substrate.
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1 23. The apparatus of cl ai m urge gas channel is forned
at” least partially by 2 a pur mm ,@ &M The appar at us of
cI ai m 22 wherwow9dsipur ge gas directing are di sposed peT/US98/14144
t'angentially to a peri pheral edge of the substrate supporting surface. 1
25. The apparatus of claim22 whereimpgthe purge gas directing grooves
éxtend froma 2 peri pheral edge of the purge gas deflection nenber at
angl e bet ween about 10 and 90 degrees 3 to a radius of the purge gas
defl ecti on nenber. &ar atus _of claim22 wherein the purge

gas detl| ed?; onmem&odpécla!mihgvm eiggs i3 direatgd pban angledetvem abopkid ande
support nenber % ] of claim 23 wherein the purge gas
def | ec%i on ne %fl spose@gat ‘Feagﬁg partially between the gas ring
and the substrate support menber .

ANENDEE) STE.ET The method of claim 11, wherein the gas is directed at an angle of about 65 degrees to

2 the radius of the substrate.

1 14, The method of claim 11, further comprising:

introducing the gas into the process chamber at a position removed from the edge of
the substrate;

directing the gas through a deﬂectioﬁ member adapted to direct the gas at an angle to
a radius of the substrate.

s i e, o et e

v B W N

1 15.  The method of claim 11, further comprising:

introducing the gas into the process chamber at 2 position removed from the edge of
the substrate; and

passing the gas over a deflection surface defining one or more grooves that are angied

W A W N

relative to the radius the deflection member.

16.  The method of claim 11, further comprising:
introducing the gas into the process chamber at 2 position removed from the edge of

-

2

3 the substrate; and

i 4 passing the gas through a set of passageways adapted to emit the gas toward the edge
5 of the substrate at an angle to the radius of the substrate.
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