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STABI LI ZED OPHTHALM C SOLUTI ONS Background of the
I nvention There are many commercial ly avail abl e

wopiwioaderd ¢ sol uti ons. The sol uti ons nust renaP@T/UmO8/007821

fromcontam nation during the |ife of the solution. To
nmeet this requirenment, solutions either contain a
preservative conponent or are sterile packaged in
singl e use dosages. For contact |enses cleaning and

N OB seL Y e ol S Buh LRI PRAERSSMEE naMBER wiTH

require the inclusiiNGEEPIEARARRANTENNRCT eye drops)
and di sinfecting conpositions (for contact |ens

cl eaning and care solutions). Hydrogen peroxide has

been used as a di sinfect rvative in
opht hal m ¢ sol uti ons. Fb@g&%ﬁéRE&gﬁﬁgen peroxide is

nebo%t a@lﬁsmé%‘o&é@ém@bbbﬁfatb%é 8fd Us&ditd Process substrates by

concentrations which Sting the eye or the sol utions
neshniques dicludiddietchingl plysig varos depositiani(PvVED, chemical

JePh! REoSTRRTE D, B RN Bhoehd Bl @rialo ot e o

%ﬂsrﬁb%ﬁ@é@ﬁn? apgarnesiused uﬁipﬂmbﬂ\@?rcbd&@r@emcludes an external

physi ol ogoi cal npati ble salts o hosphoni ¢ aci ds
doductien antepng érfeehepaﬁm«?@wéﬁtflgﬁﬁmwa%%@§H6ﬁ®mber
Wiy ffELAR ARLAGIORIALS AGLESHEL b0 BRI s
Cbrecéwe@bstfates hytr&aﬁmerdtlamotnenmt amet hyl enephosphoni c
acid (PTPPA) and et hyl enedi am ne tetraacetic acid
(EDTA) are cyctotoxic at relatively low | evels and
have | ow pH Thus, these ?@MMAR‘WS can be included
only in small anounts, require the addition of
r[GOt)ZhI Aziuagzagemﬁasma ppmcmasmg ehamabet lsqurowmm The plasma
atible with th c 0
SPReTURG CHAMERr ISR T raibs ol supbeih FaKleLs frst guppor
fs‘?Irfa%@@o%‘b‘tedi eNSuSPERAI 1Tt AIKhtEAE Withi tHd pf&ewair@rbrcmnber

not need to be rinsed off before the lens is placed o
tamsl @ pecond sLbsioatel supporioirving @rsscond sitnpen suréace ara@pted to

SThpBE S PErTRL SR R B TR bBesRirRbhAtbgh “One ey more gas

RRUrédd ini fiid CPRTMuRiLE!iOY MthPeHe & d@r@@s&h@tﬂbuﬁoﬂ@ﬁembers
wt % (50 ppm) to about 0.05 wt @6;500 ﬁp150f at | eas

@m@p RAGGEES gastp anlingbzpee adiacent o wstr%ta Sé&ptp@at and a

f

ST RIS BRI B
dREY lanltermed adamnedetopmm(awe@t caupeiRK eaecgymntmmesmltermr of the

of di ethyl enetri am ne entﬁgcetlc aci d c?

IRsaSeSSING chamber apdLnataize B/ PEFeIS 9RS e %lﬁam% Sa}ate in the
$PSH 4HB RPRshed, mrﬁ CORRAR s ASE‘%tféerHHtW%bHQhéﬁPi’i substrate
bet meen about 6 and out 8 an out 50 to about 10
mmppenmmdthd$emmmx$nn§mmgdupg@m per oxi de and about

tod8s) oot B umte PRy dReShndhie M ol

s@hfebssudtoPBuUBAtES AVB (HESHE Protessitg eRbMbeMiSptdvided. A first
di ethyl enetri am ne pentaacetic acid, zinc salts of

cau@shgtaaﬁenlaemn@ ifshsubstEate suppod arsdwa seiceBd ssfstrate on the

RecbhS TR LEBER BFYATRBhERATE SRR Craftber.

wdby@@ ?érb@s froas et ommemme@atswddn@és ard disehatgediinto the first
met hod Tor preserving an ophthal m c conposition

zongraaiwegnghe@nienng and &he first subsirate ansdto the pgcond zone

2B SRR AP0 LR 201 ot

di et hyl enetri am ne pentaacetic acid salt, selected
fromthe group consisting of galciumsalts of

di et hyl enetri am ne pentaacetic acid, zinc salts of
di et hyl enetri am ne
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pentaacetic acid and m xed cal ciunfzinc salts of
di et hyl enetri am ne pentaacetic acid. Description of

w0 b@obesseht i on The present invention rel ates tBCHUS2008/007821
met hod for stabilizing ophthal mc solutions conprising
| ow concentrations of hydrogen peroxi de. The present
invention further relates to ophthal mc solutions
conprising small concentrations of hydrogen peroxide
whi ch are storage stable. As used herein storag

Jraapithe i RRCESRga% LIE fysbrenp eomonﬂcmasméuergeaerated
t
IR S oSy ne et 206, I ik betto o
|p1fosmde\nbbditnerﬁrﬁtspléma ankisthe alecond %Mstratet i$| prby:essed with
¥ 08 él | m c conpositions are any conpositions
ViRE SRCRAR P 'H@rectlylnstllledlnto an eye, or which
can be used to soak, clean, rinse, store or treat any

opht hal m ¢ devi ce whi ch can be used or placed in or on
the eye. ExanpBRIEGIDESERIBTION QEtE FIGURESNnc| ude

J000T L6 833 aioBSergichA i s2 2 dpdu GEN Boupled plasma
PrECESHRS ap SM%tM@WG&OC%SMQH sin§lecdUbdhaitén C

susgen3|ons gels and ointnents and the |ike. In one
A808] mElG. 8fis arerops-ssetienal wewof 8A induelivehheowplrd dual zone

APEE oAt RSP ForRrSgreid 18R s LR BeReEd qnart
ey®strafesdinya herizonthl threfigeiratiors unberthe Me modceéssimg ednditions.
to under_the eyelid or in the puncta. rrPIes of

dpAPeLI file- aesfacCégsq%ﬁ@pw@le/aﬁweé@nu@%‘éy YopPemgd Rlasma
FRGESRn <QBRHIG) RproBREsha B R kphil Rl idesubstates

limaevertical comfiguratipnoenderdhe aams pﬁﬁ:eSsmgmnndlﬂmm ppm
droge eroxi de. In sgne enbodlnent the h

A8P6TP G Bh s akhes et S & PEnuduiivebetOuR plasma

o WaplichyeRicBB Hpart substrat

ﬁgween %g%{ara%g%fand gggﬁ?g%g \%prﬁ tercnat |pv%e ?/u strates in

tehkorizomialstanfiguration undéeudifeterd puocsssiig bguditgas.

per oxi de. Suitabl e hydrogen peroxide sources are

known, and include peroxy conmpounds which are

hydr oI yzed in wat er . pETANCED®ESCRIPTIONhat opht hal m ¢
n805|t|ons conpri si ng hydrogen perOX|de in the

AB08) s Imlwelyeeptmied@ afilya PEOGASAING ¢hambers anecgensraly used

?§%§&§‘Bﬁ+¢*’§?§ o oot SfhERbefRRbCARRYF dRpBSinth dipECvD)

el plaseial stchitigtofanateriats og sabsira@stbyommplgahgl protsss gas into
zinc salt or m xed cal cium zipnc salt of

@ VAGHNe fheMbaniat @ IgBRIaskE -eadislow RO md o) Radking,

d
hpISISH SPI 0 ReRRepe IR T ehlch nB'gs B Sl can e
$edatinf plade adthiotise vSoummrcmminEprl @rlmmcaasmgl ttyssmiﬁstrate

PA | DTP | t whi ch
ThldarsneinomerR asl ceMbseri CRPLPSiA A4 EPsH EBERA For
‘ﬂh&?&tﬁ#&%é@lé@?é@ﬁlé ASH $fstdMhE an RaRienhdis focated outside

t her of 2inc salts of DIPA include, but
dhe pnagtessi charntalerc ancriheRFrenergy isinsuctiveiy couptedsiate the

Snaesofousiha AR B sl oo SR S8t gan be used

J61h Warie oM hieBhd aetobipheddssiiyy apysiicatibnerdch i dtcking,

In one enbodi nent the DIPA salt conprises dical cium
OEPASitiPRe OF BRRiERIFIBRINGN of the di et hyl enetri ani ne
pentaacetic acid salt is between about 50 and about
300 ppm Surprisingly, dicalciumdiethylenetriam ne
pent aacetic acid has been found to be at |east as
effective, and at some concentxations nore effective
at stabilizing hydrogen peroxide-containing ophthalmc
solutions than diethylenetriam ne

pent arret hyl enephosphonl c acid (DTPPA) Di cal ci um

oy T
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acid is also |l ess cytotoxic and has a nore neutral pH
t han does DTPPA. The ophthal m ¢ conpositions of the

WEe@smeoe24 nventi on al so have a pH of between aROCUUSH08/007821

and 8, and in sone enbodi nents between about 6.5 and

about 7.5. This allows the conpositions of the present
invention to be instilled directly in the eye, and to
be used on ophthalm c devices that are to be placed in

HRPOBE ¢ Bl T 1S SHctioBab YR of aiambcoumenet 8 1GE plasma
Sﬁr@@éé%lﬁ "chaﬁ{ﬁérh'@omn RREMPIEIBS 8k Q@P‘ plESMaTbcB8siHg &hamber

I'S not cyt ot oxl ¢ at he concentrations
bsnm@ Tc§e®detcarai d@oedtqnmysbem maﬂmfactteraﬁ byLam Research

ht hal . th .
otneratr, Fra Jeo@atiai TBTCE piasia, SiteRp o riinper is
vmw deBe&ribet abt @f(‘ar’ﬁﬁleoﬁn éBMn%ﬁl?fovﬁféwgr@rpétehﬂNdld@% 458,

in the conp05|t|on and should not react with any

ovhieh i¢ eosperated bExaf@mrecse mflt%anurab{ erssmmamber 10

IFH0RER2 St SFbde A2 T SORRER SURBE . PP RGP &Y surtace

ad i addpred ad BuppLit subsiart 16! A veriuem pahpdl 8 issaftdcherf to
any of the foregoing, m xtures thereof, and the |ike,

H?UTBH @Oétn%(btﬂ Walﬂtatrh@eaatﬁrtqr mmeﬁ@mgﬁha@bef ABiatialow

Cep %edjsr E@/éol%n %&@%A. hépgbféﬁaé‘g‘ﬁﬁ one rgddbi\gagr?glurce 22

Eipples prededsi dasesrtorthy uhtenpr efspmcesemgamaenberatﬂ) thmeugh a

up to about 1000 n sone enpodi nents
s Ais TG0 Uan dlalgo SROUETIERH AT ARGA e THGEIOE O pdier Suable

pcﬁ'Fé?ﬁa et docbE8Hasese %%SmﬁiEBﬁ?e 6iﬁe g%@%st?iﬁ@tlon
ceutlcallyacepta e sa A It 1S
pnes@er2|4rtoaa zmad;acanttmsutpsttateaﬁout 1000 ppm and

BT SRIRB RS SRR MR ERCeg R, BRI 27 Brocdbing
| dhePRBErorD, TRy b BRefgi£&itd asplasiiatdtaeaby sﬁrahe?@ptséurce

such as, but not limted to EH adj usti ng ‘agents
tSopPling enefgysinta tegateror afdhe @romsmemamba&ﬂ Py Preferably,

3ﬁ§%&‘§%g§%}c§% aﬁgeﬁg@%ﬁ ?Ian% ?é %gﬂ%efﬁ,@ @uarnesRF source

taeard RF Wisstdrive matshiveg mr@mmqanhd@awdy adiuple RF energy
ophthal m ¢ solution, all conponents |n_the ophthal mc

s@ﬂolﬂnoaﬂsaﬂg chamhessidht An plraitarasdnatisfield @@r\%@teﬂ by the

sa?#g \*Sp?‘tﬂwgrel’oeblgna?"@ﬁt%hné @ﬁ@r@%ﬂﬁeﬂ%@&e%@ﬁas to
onents el al’one or In CO I nati on wt
cfonpmghsjermuy miasrhad (ergc i pl't-d0&sions/ayel) apoveistibstrate 16.

'efféﬂ o dieletiis Wi 55, BidseliSs SR04 BhlsisR 2o gnstderms the
ﬁ‘%\ﬁﬁall ﬁla%?ﬁfré&ééﬁlﬂ%@%haﬁﬁ%ﬂb‘ zf ng @ls‘hﬁ@uﬂd}gn{éﬁ%er 24 is

mc sol ution the op a m c
qmqmisbelomndletactmxewmstﬁad hhghf@redy @slasmal JPasgenerated in

h d .
3HE 208 rBWEE saf AT RplipD premBeARE RSB o g eitner
@@E)b@ﬂioﬁl&&@ﬁ‘hgsdftslu‘b@trﬁﬂw@e adj usted by including
t oni Clt){ adjusting agents. In sone enbodinents it is
dee12hbl reOfd;ﬁr tph@cr@pﬁe mowel%wfﬁeenﬁv yehilegniggmizing power

A r
g2 0elEbed PBIARIS 2 dyeLAFRN e HESRIY PRcpssing
lonamibariwhibe cahtsmndanel@uslyl@r@déal twormjbialtrdtl@é bAesp osne sides
phosphat es, hydrogen phosphate and borates. Speci

@taﬁjne@ Rlanaiontenna. zQF'fb§PP?R?CEJ@F1F?X|"HE|'“LEJIH‘%Wmﬂmcm
[ | oL

Sl Aidrigone; iy JehEhaiet ifhiafid) ShigTha Vet B dual-zone

thereof and the like. The opht haI i c conp03|t| on may

further conprise at | east one3uffering agent which is

conmpatible with diethylenetriam ne pentaacetic acid

salt. Exanples of suitable buffering agents include

bor at e buffers sulfate buffers conbl nat i ons t her eof

o o o e " T  rr " oy
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in addition to hydrogen peroxide. The disinfecting
agent shoul d not cause stinging or danage to the eye

wa@eoogseseepncent rati ons and shoul d be inert w tPCTESPHOL007821

to the other conposition conponents. Suitable

di si nfecting conponents include pol yneric bi guani des,
pol ynmeric quarternary ammoni um conpounds, chlorites,
bi sbi guani des, quarternary ammoni um conpounds and

IBHERION ORI FIGL 24P aERein t 1on R 4 & O58raaRhal view of an
%B?@h?erﬂ'?ﬂf%r &- M@W?%SWF%@S%P%&%W’!@O including

net al orites,water sol ubl e alkaline netal
ctdnesi 11k 2é|6)d Zonasut 83, 2 Heokprocespingidhamberat) incluste the

Sheser b RER e kPP RSt 2o2 e SRl e subRrs 2, 212

rwnﬁ Hbﬁﬁoﬁtbﬁé@mort s0rfacss endpogh megpécttﬁ/eqw SUpb@rt surfaces
ses sodiumchlorite. Sui t ab

onpound [
c1o1r46 @dratei awﬂpapte@to sHePe substratesdiifo @16 in rach%r@ontal position.

SHUHETRE ShbBARR s 2 RidY st bis 2 SHh g Er mBBElr by
Wﬁpoh@méxt@hﬂwg 1O thecthalmbér vidlR0ampare dizneétnically
ot her enbodi nents bet ween about 100 and about 500 ppm
@Woéfter%\eeafl‘Q}B?T taproggssigethamigf &k o be i ncl uded in
h [ [ [
T8 L3P SRR pERERPEIS, AR are Rl e O RHE Hofts 17, 996 to
andlntaaaltlule mteuoaof pkaxtessmgtohamberdﬂa aisainw waessure (e.g.,

TUELE BeoRY SrBAlXIRLS) nclud ng et er ShuOLE oo

it t@%ﬁwaté $lhorfPeLo, fzza S@8hh Be Abnetiéaly Spposite

I cating agents I nclude 'polyvinyl pyrrolidone,
oy angtbeopypravessing Qt‘anhlnﬁbro‘ls(& gI ycerol, pol yet hyl ene

m xtures there he |ike, Wen
Aral oot $ATGE 2 il Trbeh ottt tpe interior of
PreLEsSing BhhmbPAQD tb Atieg i1 0°/<21end°rbﬁe§§gases can be
enbodi nents between about 100 ppm and about 2 wei ght %

@nfsodicasbingo QBV|Svéa@'§éﬂ%d'ﬁﬁibuélp§@rfﬁﬂg%%mtpGrgatee ual-ended
dgats‘%nj:)e*&? O YiERh phSnWeMbbPﬁ‘%’%dg%‘ﬁtY@Ehﬁet%‘%t%fs 116, 216,
era I C agen

sespedtivelyacUse of agenbmnsom pas sourcd 122 andsm:@stvibutlon

per oxi des. Suitabl e ther?peutl c agents include thos

tembere 424 GNsHEg eelevegw BaRE GARCIBRPEHIONS 10 ZORES 110

ey é‘FU‘m?H{e gﬁqsrlﬁlsl‘t‘i%'uﬂs r@@ﬁ%ﬂt%nﬂﬁ@u@@% 4y dlstrlbutlon

sectrons o e 2ye and o ne harmaceuti cal~ agent
\memiverss (e. gutgaacxhsnlbuhbs rmgabgamdlsmtmttdnepletﬁs amglas; Imectlon

like Sui abl e cl assee ctive agents jnclu

Ao s ipeT i iR aiarsn BT on Snbier Piasidag by 2

%hﬁ}ﬁah;‘pa%gﬁﬁg r3%€ ekftdd ﬂfréugl@ﬁh'dﬁérﬁ\*ng po&Rleotric windows
ant | | arat ory agent's,  non-steroid

air&Zi 28af 1Suahegas 9Ilsmmgwn memdain g athadescrivess forepiample, in

AR BRPYEREhES B SoEateNes e, | L P S 830!65%, HHREH Bre
‘Pr%ﬁfbﬁﬁété@e'bg rbtéﬂeﬁ@é ekt Getirety eThVssatientofrurag @oks 120,

are I ncl ud are included in an anpunt

S20rand ¥aguyrp qsmm&ﬂ 8¢ At8 ateppesita ﬂ@#%\eéthq ¢harabgr 100
| f
(fg%{ggg 8on 0 fi);’ﬁh(gef%hg Srénéésvﬁ I on k’a%és)@élt% U(?§ of

substratesot 6,206 act ant s.  Sui tabl e exanpl es include
onmer, (poly(e le e i de).- |y opyl ene

A ™S RS ) T e s SRR BB s 112,

OFHETF ¥ fug e%iﬁF StAfic BA $S€),
?{J%e sur g%%tgér#ss‘"% E%%'?r?ﬁggutg]tra uoncti onaPag%ag%k )
copol ynmers based on et hyl ene oxi de/ propyl ene oxi de,
termnating in primary hydroxyl groups, comercially
avai | abl e from BASF, under the tradenane Tetronic). A

specific exanple is Pluronic F-147 and Tetronic 1304.
Surfactants may be used in amounts up to about 5
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adj usting agent or thickener. Suitable viscosity
adj usting agents are known in the art and include

w@oaloywiseyd al cohol, pol yet hyl ene gl ycol s, guarP@ui$2008/007821

conbi nations thereof and the Iike. The viscosity

adj usting agent may be used in anpbunts necessary to
achi eve the desired viscosity. Ophthal mc solutions of
the present invention may be fornmed by m xing the

L T A —
,“’é’r@%@@ﬂ%c éd f8r ék‘ér‘n@@ %n €8 i (r)'{]frg %//\nd%n&j des. patent Nos.

|IIustrate e invention’the exanpl es are
i M262029. aﬂdwé:ﬁ@Se&zBmMmsh dwe nrmorponrated byaefaienee intheir

They t I t t th f i. Ci.
ey o ite Hipbette, i e aca 450 it aBi2F bitind
aSletPbde (ﬁot@d&ﬁin)sFFQﬁ'téHde?étuP@)toﬁﬂr@lethB%rubgﬁbfwﬁ@f216
practici n? the invention. However, those nethods are

dé@rsea@stra ase’ .12 Ehcambesosird by flowing heliumtgasnbeneath the

Dt o P sERs ik, shambHiaL 2 212 b BE 1GRic oo oot
Fsrovays . deﬂ’i\@nwéramegdmlrd i Gesdhibed idQ@nhodi owhee .S,

wat er and gentlﬁzheated to allow all of the materi al

tRatent et Hel 40mE2, Nichds ingareeraled by Iretererce th ikventirgty
i e

| ZDrielget 10 TAD0!, the)sm@demerg‘m iatdla pRewa staté @y0a em@sa‘e external

15827-60-8, from Fluka Signa Aldrich) the dical ci.u

scél??aro?”tef?lﬁ @SW@BI%HP@U%? F%ﬁe%\efrﬁy% Lﬂp@oéfteﬂ'fécf'%s into

R sadted Jdonntthe | Jﬁ@ﬂHF‘Bf {mesﬁr%geéﬂpa%lﬁbﬁwb%r 10t The external

sol uti on was ni xe or oug until~all conponents

Mamaarfanltbyna|1§§os\pmVer@dé)ymsmlgie)Rvarce t1r28tanﬁ iFtimpedance

SRRt R ot Spad iy b Sl R Saéidy it pfocessing
Qf?ﬂh%r”ﬁi(ﬁ' Yhé §9%etn€@eé&%rﬂ@§néﬁ@ﬁ&@‘be&@a@@f al5Seeand

.4, if necessary. Sodiumchlorite and hydrogen
ﬂ@l@mmmmea@aéa& by thecapptisatien of Rét pawenemargizesithe

Aot Fuer B ErabiBSRP et Ta0oEEEi 8709 19

waihsTeminm mmcangkedjunehmolémﬁtr@tém a6, 21T616The
sol utions were stored in opague pol%]pr opyl ene or hi

i gh
d?@ﬁ‘ﬁgtiﬁﬁt@é‘l W&"ﬁ?@%‘?\%g €6aMAaRd09 peoqem@@j doubling the

Spballep Rt Pgafold R AT @&méﬁ%&%’%ﬁd for

rﬁnragie@ubetratmpmeeps:agtarm withbat therexpanditusbel additional RF
le fro each COF%(ﬁpger was renmoved and anal yzed

f%\er%xlng’ NS WOR K b reul HRRINGWRR{REESSIBI chambers.
‘IQbW‘ Mg é?n@%téi@@'m E%‘Pfa‘?“a"r‘n@eﬁr% ii@cﬁﬁ%ﬁ%ﬁﬁé&ﬁé’%ﬁ%ore

I'n Tal ant a, sue 1, pg 91, Ma
0atar spiiad cod;s ohetl"tmwhrlgera(tlpﬂe)suhpdaso@senpsg pbgodeentric rings.

n th ourtg coO

OBBERE 6B 0 e SRt T B iR alor et thdlioy ke &iément to

WedraBse the bAtdrPROdidffbterTad GRstbfdre @c&oﬁﬁﬁé‘dﬁb%@ér%ﬁubstrates
400C. At each of the intervals shown in Table 2, each

soph&sn20 mas \Aoaée@w@rdmﬁtplg cails guapged img Mamnarsay eeuld be

O ERrBE L U5y BiAEAE 8o 594, % APRKTgy pane
\Aﬁépl@y’:lbmde%ts&@ by subtractl ng the concentration
drogen peroxide in each solution nmeasured at the

EOREEE SR eTabplansY SRR b6 RoIOCAPY IghsoReS 134 which is
At LA BIght PRLEAER PSSt PReRBMFEU8Y.| PRe'sBhce 134 is between

-5-
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that sanple. The % D was cal cul ated by dividing the
concentration of hydrogen peroxide in each solution

woregewed at the time shown in Table 2, by theP@r/U§i0ng007821

hydr ogen peroxi de concentration for that sanple.

Exanpl es 4-9 and Conparative Exanples 3-4 Exanples 1-3
and Conparative Exanple 1 were repeated, except that
5ppm of either iron sulfate or copper sulfate were

e B R o Fa b B Ple B OBt REB s a2, 202
eI EPmoted e dn MEREUIC Moty IR tidhsharertio R eneray.

aigthtasoqudrsp pbieledtsisl vindow! 13huaderiies ptargarrantenna 126 and

$PREE BRI FIRIE BarEDIR O FRSOERS pEEfly Window 252

RIVRFRSShaflaP BRRINMEURES afd fosed 16WePHal 9ERILIVERE ZoARESI0. In
by techni ques including etchlngt physi cal vapor
in @

dgsoeinbodimemyspace Addiie gnclosp gpetdlic epmpeartmjentisgpporting

BBl sl 2% Sy e e ralpebthE g 2
i[00h 9Pesvaen substrarls 116] 26 e protessrd inAprocessing chamber
el ectro%netl c fieldis qenerat ed in_the chanber

Ui the Rigseuree d28esirplies the @ntenna 26 watdhsRELirent preferably
h . :

1% B i PR Wiiza g Hidtereletabffar €256 Wz
_qba{at)}ér AlIG. fB_rismi m‘eéi-séb&omﬂllaﬁem omaaomimgbm}ﬁmdrmof a dual-
includes a first substrate su t having a fi

SRS e@%erog@aﬁm@ocﬁ}%n%%fpﬁﬁd,tmauﬁhgg%orsel?oéﬁa‘w- Other
WhaRtHe Bﬂ@n%rti%ﬁ‘%ﬁsthé‘g)ﬁm?d cﬁé}?\br@% 3999!;133&%(%4@ tr%t‘i(ﬁ‘n of

support having a second support surface
giagoatpracessing dhaober I380ds winmidntotthe plasroa sdegssing chamber
ources. in flujd

RN G.E Aoes 1 62D pF BiicES5ing tiectbe,300 nplude the spaces

FRINEER dRIBBIr: WihaeRES3TAY30ard Siibstiate Fpparts B4 1R0with
the first substrate support and a second zone adj acent

twertical sspporsusiases e 43 dprapectively adiupporkeuréatss 314, 414

BT M a5, 8 RN e Stostate

@l@'p@hé%ﬁﬂ?ﬁ12r£@@§fél§§[¥i did@etricdligoppositatome andther in
first and second zones. The antenna i s | ocated between

tRfecessing chamber 08. \(ppsmd PAAPS H18.<E Ak attdchediapump

. e .
RS20, 208 ahai B8 infeiof bFYHICRRSRIEECNarbEr SO0 2 low
presswei (eqy.cbetviean alsoytrbriTdedto dbdutrS0 neldve)t rRurapiports 320,

d first bstr at d d
A ieadatent RSBTSRBTS 218 ALABOHET breREabla
%ﬂé‘r%eﬂ#c%?ly? a%ﬁ@%?ub%cﬁhém rocB5SIA§ ThalRd B0, oM t he

one or no S sources are discharged into the first
40621betGoremontgassowceB22heliptiiesiirosessgases i theanterior of

into th d { th h .
SHodereisattariee R PEPSS Basha ol thanPANEe fiparyeuiable
fddssdisRibRtie R ar@genferdthe.d. idf Glalzniied daskisnier of astibution

iI's generated fromthe second process gas In the second

Foemberd@4fadiagen de stbatrateiss3 1, ddés seepaqtivaly: e gast
%i&ﬁﬁﬁu&%‘Qrﬁaﬂseﬁ%%%gnﬁ%ﬁhé%8 da% HERBEESAIMEMNbRrs (e.g., gas

distribution rings, gas distribution plates or gas injection nozzles) in fluid
communication with one another and connected by a common passage 325,

extending through an opening in dielectric windows 332, 432.
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the second plasma. BRI EF DESCRI PTI ON OF THE FI GURES
[0004] FIG 1 is a cross-sectional view of an

W0 pwaooieeel y coupl ed pl asma processi ng appar at RGI/082008/007821

processing a single substrate. [0005] FIG 2 is a
cross-sectional view of an inductively coupl ed dual
zone plasma processing apparatus for processing two
verti caIIy spaced apart substrat es in a horizontal

B 0955 4 JE P B OSSES b ERRGI SSBSorts 312

| C
p{gﬁ; e’ggg %ghtsﬁg%ﬁbzog{saéﬁfl n%fdb“eeélébt?Sst%ﬂé Fhakks (ESC),

y spaced apart substrates’in
ameeharicall clampis guotiter staropidgrmebarsiams. pSulsicatersypports 312,

02 o BRI A REPinimom etk it S oula e oM Brature

RIS OF tHe SUBstrREs 38| 4Ye SthecRbsiatdd 35604616 bR D dbdled by
hori zontal configuration under different processing

dtmung ihelism @ETpeneathphgcmberats andte smwca;teuampprts 316,
anbers are generally used

for %%@85 l?ﬁ@ %@8@?38‘0%@ enhanced chem cal vapor

CteDQSLt iOMcedprddesyigasan drg ldepmargdd to theintarbesf plogessing

on substrates by supplying process gas into a vacuum

méﬂ G418, they aeergreEzed into a plrgraa state bR singg @ntenna

AR RS NAG efaP s Wgﬂ&ﬂo&ﬁfggg%?sggysmg chifber

\G0U uRTefbraihg rthd wniengy pom:eas mgehgrrmu prraatan tbohal 62@
i ncl udi me nical ¢la d el ectrostatic cl]a
(Rexggred dngran ﬁﬂfa%?w&@@é%%?tfiﬁ?&' e(mégﬁﬁ @%F%ﬁgﬂ/ 330 to

"‘lﬁdtﬁﬁl@v E5Re ! RF %ﬁ@?dfﬂt&?F&dé%@lﬁd@ﬁé?ﬁ@éﬁﬁ@O c 'Wl’ébévmmetnc

e RF energy 1s i'nductively cCoupled into th
decthenagheticifieldageherbted by plananaotenneud?o ﬂnrougbsthagapphcanon
m,con

3 30 BorEd Sapfaireshe Aot s dodofh T oRBRRL Pladmes 330

Y30 @S§SHOSt I1Imb|daﬂ/drﬁ¥)0%eﬂéh ad}ade’ﬁt?o 8UBSHFatee 3160336,
vi ew of  an enbodi nent of | asma processi ng

dFimneeto pocessingxehgineent Ome Ftsp. %,I therapniigusating ﬂ@processmg

RIS TS ' oL ol AR s St plciping

ga}ddgth;pnug mthﬂibtatrie(?ék;rér&ﬁtlmve pf ademsnagREramgy is al so
escrl

Ng024] 91@64@5;6% .p&anarsant%raﬁ 98%‘% éHpW%ffb?%@ﬁ%ggﬁ which is
dtSnmNEhi ErtéésuPé B@f?@éév\rd{‘?lefé@ﬁ@%né&v F’»??'é!‘ﬁ)eale?eﬁ%relc window

substrabe sup h support surtace 1
AB2pdDieleatrit mmddsﬂs |3§2a432mad beocamppsed of abgtdieleetritdnaterial

A 8 1 ttached t Q t .
AnFhe AN PAERLIDARE sPeiiocust R A hae e Mg Windpy,332 is
FP Fe?éle %é@eﬂt to &Sﬁé‘ﬁ@ﬁ‘teﬁﬁ@@ZGlarﬂ‘ﬂTerhsWsﬁ‘@w&ll 5QIat|\r/]e to zone

orr as source 22 su I €S process gases to
|31|t0erll.lbewt$fe pteie@gs|vwgdow3£&?eralsmlat¢feﬂwgldjaace@é§0 planar

SR 2B. v SRl e R E05 1) pub i fiBgment
Is’ptab@mg é@wdsha@i ieiees riditallic icb) awnémrm@fpomng dicdectape
adj acent_to substrate 16. [0010] Once process gases

aviedowsBdudad aswalls pethentampatment.pr ocessi ng chanber

gﬂg;gge@gxa.sae&g LZRACHAA Vool o SHBIRY Arfodiiniht of a dual-

rce Supprying energy |n eriror o

tAomen OFC plashizgpvesbiey chamireiaving yb- dhbmtmer&mo 600,
source is an external planar antenna 26 I’?w % }/ an
rprclydingzones 510, 610, to simultaneously process two substrates under

different processing conditions. Similar to the FIG. 2 embodiment, the
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28 and RF inpedance matching circuitry 30 to
i nductively couple RF energy into processing chanber

waovseseed ect romagnetic field generated by thePCT/US2008/007821

application of RF power to planar antenna 26 energi zes
the process gas to forma high-density plasnma 30
(e.g., 101 1 -1012 ions/cnB) above substrate 16.
[0011] A dielectric window 32 underlies planar antenna

oG ORo rates Sl Sah o S5p0, BOBiR LR LRORARE
@uﬁ?@ﬁtgdrfac%@l%NGZ’ia Hi gh-density plasma 30 is

rated 1n the zone between gas distribution menber
Zﬂﬂaﬁbl Ziones ridtls 610, of fswb- @ambersﬁ&ﬁqq ipalugle thesmnacgs

bstrate 16.. [001 t
BeSiltet eGP FnERes 33 P22 S ssRRprs 512, 612 with
m&bhmnbﬁon%@mwb@lmsw Fespecivélpy Suppenl surtates 514, 614
pl asna processi ng chamber whi ch can simultaneousl|y

mre@@@@tednb) suppRArt substrates §3Fo6il6dn &i wgwﬁaldmlt@ eSubstrate

B 52 AN S5 5004 vac e

Qﬂtaeme a8 dttachbd td WmE PORS B20i, 620 ad inveintefin tﬂmeurffem)r @f
enbodi ment. FI G is a cross-sectional view

EBoeIRs chambsr 3081t Ao p@ssaream svesa ahgulT mTorr to
HRPS0 M ¥my; Ritrbods 5207620 o afjabént 12068 Supports
Be2ved R aticetart beidiametribally oppdsite 3Reambtisenst rat e

ts. 112, 212 t | t fa
B ag e oD S U i
gng@é&‘#né egél'ﬁb%? BHoS YHekEss §§Sé51@an $EGnirBdBcd?iritd thé @'as

srtion ubstrate support can be supportéd
idistabutons menebenseide 624yadjapgnirto sabsh'am SHHi6. f if spbstrates

5 BB T biaese B0 G i EniAS R OB st RRRlinheo B sources
BHD, 622&am SupHly affeent QaP et eRr F6r Chang%Z@uthrate 516 can

maintain the interior §>a er 100 at a

ocessi n |
lungepg@ s atehing. F@OCG%WW@IWSW@G %%mderg@e%\a&menyeal vapor

Beoittion B89 5h8 v ver§an SlmAEs 2 Blinih8 pRiaNe] ifciude

deaawrlwmhg @é@&%é@n@@ﬂbﬁ@toi@st étﬂﬁﬂnhb CE»mmples of
gas source 122 su p| I €S pProcess ases to the int er||§§trlc or

&ep@ﬁawﬁpﬁgsmwswem@ qhemigakaper dleppsdionigdie
RRBBCHA ifls ! @%‘%Qﬂé‘tﬁﬁgtlbﬁ%’erﬁ%r 551 L) Eafilude gas

I'on ‘arrangenent . dual - en
idigtebution dngsdj gas distxibmlmnrwmmror]gas m;ﬂcaloemozizdes The process

bst r.at 1 , ti ly. Us f

G55 gt roRed 510 AU que CaPEred GpPa sURBhey K ioBedyag tenar
dﬁitérYﬁszeffofrmﬁnqsa&%nww@mmﬁfdﬂtm?@sw pRSseskiy and

as distribution arrangenent can I nclude two
gwbsttatﬂsrﬁﬁ;tﬁkﬁw menbers (e.g., gas distribution

OSSP P et 5 o MehSEs b prapged o

Gemeestessladinas 53@%‘90 nmaﬂ@slr?&es@émmdsamé Em@smg sub-
an openi n%@| n dielectric w ndows 132, 232. Suc

@heniesatDon 6REIET Bacitien it %@@wﬁed@a‘erermgaé@ﬁm@tﬂes are

RoEBTRfais 390 BB W e Yoot n e
tdngiehce of pagtition 536; theclifférent pfocessyasestrelebdld f@h gas

and vacuum punps 118, 2 18 osi te ends of the
chigtribution pernhers 5341624 %{‘%BVT%B&J ngt he peocgssings@ay diffuse

gas uniformy across the surfaces of substrates 116,
216.

-8-



10

15

20

25

30

[001 5] Substrates 116, 2 16 are held in place on
substrate supports 112, 212. The substrate supports

w@ av9erskaide el ectrostati c chucks (ESC), nechanPCrIUS2008/007821

cl anps, or other clanping nmechani sns. Such substrate
supports are al so described, for exanple, in

comonl y-owned U. S. Patent Nos. 5,262,029 and
5,838,529, which are incorporated by reference in

their entirety. Substra orts 112, 212 n

RerLRE oAk Fhdes 24 B BetnBRae Raenampgs S0Bop0b” fatner than
LHRPIRE BVEr BieNdUrRicedf JubRtrattiss{@item, 116, 216, the
substrates 116, 216 can be cool ed by flow ng helium

g[aeza]ané‘amstnatﬁss 5166 tGaee hald inhdacaibs substrataupeRarss 512,

(807,011 sPBSR SuPUrE CaRloRfsle bRt RSS cniEES 8O

Unéchéfﬂtglrmahi@s 6r dtHer €lanpingi rBchanismeorPassaid shipports 512,

reference inits entirety [ 01 6] Once process gases
£ ean ﬁlﬁ@uaélﬁldﬁrﬁbeﬁ@aﬂﬁﬂeﬂ*@@FO (Nt sbewsi)n g of dprdperature

el S SPGB 16 AL A SIET 0 B B by

loavigy hlenuﬂp@as btaneathrteetsu@serateﬁ and theesulistfate B2@ports 516,
the interior of the processing chanber 100. The

@(@?%peé'ﬂﬁlﬁja?o%lﬁfjéﬂﬁtasw)i s powered by a single RF
10456F ie%%ea&%cBg ggsg%rﬂé%.gah%t?%gmtm&mtéﬁar difftobssing

ely cou ener processing ch
HohesBID, ﬁjlﬁ)nﬂ’tery areeérwglzmdagtma |pdas‘malsuatgé1yea atngte antenna
above and bel o | anar antt lé‘if b ag | 1. cat b
SATIRISTGRI SUARLYRY SOETPHINQ %”?j’ é €50 hambers
fB(ﬁT'G@@”S”r*eYer@bQSWéené%y Q&Qcé*ifs fn exﬂ&i‘aal’lplaﬁgiantenna 526

ions/cnB) in zones vertically adjacent to substrates
rosvereddy am&KFceodricg di2é anch RET impeastassei matabingdiseuitrp $30 to

t.h t f d th
IA3uRaCEO G ok eBhutpbl s S BN SO 2087 e
%yﬁﬂh@trﬁi@ébfr@ﬁﬂgﬁéﬂ@ f8RI Genarated\by bmﬁarfdn@enna 526 through the
expendl ture of additional RF energy which would be
rapgplicatien pBRFrmmern@wwq@rtbeem@cw gawib e highedensity
1sriaf 838 %f) gé gf‘l 1M a'i' 33%/8913? I galﬁﬁgdjﬁegm fo>ubstrates
ne or nmore-p splra (o] ot her
I, i6d Bt Bintilas te prdtessing ceamesrsd200; @00eoft FIGs. 12 anys 3, the

RoRIGETIOD QRIRERESinG ChAMAZs S0P B0A s Ha ARtENE of doubling
ggg shB@fr&ieoﬁr%cégﬁﬁngﬁﬁ%{ggpgg?@gbgﬁﬁ%@ﬁtu?@ efadditional RF

ers or In a planar
zﬁneagycoul d be used to generate a uniform plasnma over

h f fl at I
3pBatE < e e xS s i 3P0 It s oried Ky space834 which is
Ia@%@ﬁtﬂent 6re%s§¥@6§tv~?é’e41 Hieietri¢ irdowBBR&INd MERRHIE Rindow
, atnospheric pressure). The space 134 is

it arie vindawsBAdo6A2 gan hedcambosed pf anyidiglesiric material

g nitaTisEaror g RER MRy Rpn o8 9 i (el 3igpl 32 i

eaterally, adjHeéntas plawart antePhgl526t andformsctaveplRall relatlve to zone
underlies planar antenna 126 and forns an upper wal

di0atikewise, dighectiic window&nZs elsadpigratly aﬂ@qnnhabmaﬁgﬁ
0
Sehh S50 B9 IR R LS 510 YEbrboogment
apaco &34 isrenzloveidahld metallipgompantmentsuppbrrtirg dielectric
di el ect%\én dows 32 232 as vvallfc, of the
R\ 2 ?@1?1‘9? yRbinecepPRdmest 116, 2 16 are
processed i n processing chanber 100, the RF source 128
supplies the antenna 126 with RF current preferably at
a range of about 100 kHz-27 MHz, and nore preferably
at 13.56 MHz. [0020] FIG 3 i®-a cross-sectional view
of anot her enbodi nent of a dual zone



| CP pl asma processing chanmber 300, including zones

310, 410. O her than the orientation of the processing
W@ b@ness2400, the configuration of plasma procRGEUSY08/007821

chanmber 300 is simlar to the plasma processing

chanmber 100 in FIG 2. Zones 310, 410 of processing

chanber 300 include the spaces between dielectric

Wi ndows 332 432 and substrate supports 312, 412 with

t surface 314 14 espectively.

4Bibaef ¢ 1 gplhiescerabodifien o emulafealSBTEtsHR Mo substrates

U e nBpRocedsihd ébrﬂilt\/cﬁfst 'tﬁé‘boﬁﬁ@urbh@ﬁ of M%?dicﬂis%lng sub-

supports 312, 412 are preferably dianetricall

ahaoshare tosandnciubervertical rsuaggﬁlahkgfa@ﬁanﬁé“ﬂlas@@thwﬁlﬁu%

punﬁs 318t 418 are attached to punp ports 320, 420 to

@Fﬁ“‘he interior of processing chanber 300 at a

1[0038] eSAHIE tHeLinentibe has Beealdutcribediindetdipwithaeferéfice to
mrorr Punp ports 320, 420 are adjacent to substrate

m&m&nmlmemg taergohribwil kg apaﬁl%ntatp hese skiked in the art that
@gﬁ@?g%ﬁ@éﬁ?%i’c@tngﬁ?ﬁgﬁ Beab82aRE %gé%éerﬁtﬁ%loyed,

uppl res process ga
Ivﬁtr&mt@!ep@ftlrgj froesiengcopecsfithe appendBd ataiass. gases can
be i ntroduc into any suitable gas distribution
arrangenent, e.g. a dual-ended gas injector or
di stribution menber 324 adjacent to substrates 316,
416, respectively. The gas distribution arrangenent
can include two gas distribution nmenbers (e.g., gas
distribution rings, gas distribution plates or gas
i njection nozzles) in fluid comunication with one
anot her and connected by a conmobn passage 325,
ext endi ng through an opening in dielectric w ndows
332, 432.[0022] Substrates 316, 416 are held in place
on substrate supports 312, 412. The substrate supports
can include electrostatic chucks (ESC), mechanica
cl anps, or other clanping nmechani sns. Substrate
supports 312, 412 can al so include an RF biasing
el ectrode (not shown). For tenperature control of the
substrates 316, 416, the substrates 316, 4 16 can be
cool ed by flow ng helium gas beneath the substrates
and the substrate supports 316, 416 can be |liquid
cool ed (not shown). [0023] Once process gases are
di scharged into the interior of processing zones 310,
410, they are energized into a plasm state by a
singl e antenna arrangenent supplying energy into the
interior of the processing chanber 300. Preferably,
the energy source is an external planar antenna 326
powered by an RF source 328 and RF inpedance matching
circuitry 330 to inductively couple RF energy into
processi ng chanber 300. The symmetric el ectromagnetic
field generated by planar antenna 326 through the
application of RF power energizes the process gas to
form hi gh-density plasmas 330, 430 (e.g., 101 1 -1012
ions/cnB) , laterally adjacent to substrates 316, 416.
Simlar to processing chanber 100 of FIG 2, the
configuration of processing chanber 300 has the
potential of doubling the substrate processing
t hroughput wi thout the expenditure of additional RF
energy. [0024] The external planar antenna 326 is
supported in space 334 which is at anbient pressure
bet ween di el ectric w ndow 332 and dielectric w ndow
432. Dielectric windows 332, 432 can be conposed of
any dielectric material that is transparent to RF
energy, such as quartz. Dielectric wndow 332 is
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| ateral ly adjacent to planar antenna 326 and forns a
side wall relative to zone 310. Likew se, dielectric

wanmdooseaB2, al so |laterally adjacent to pl anarP@ENUSI9N$007821

326, fornms a side wall relative to zone 4 10. In one
enbodi nent, space 334 is enclosed in a netallic
conpartnent supporting dielectric wndows 332, 432 as
wal | s of the conpartnment. [0025] FIG 4 is a

= [ Lew of anot her enbodi nent of a

processi ng chanber havi ng

sub- chanber A def2Pzoh€ Bladrig prsiegirPaesmbar) .copdtising:
simul taneously process two substrates under different
pr ocesa firgj stbatate srporshayingra first suepgrt surface adapted to

SRR st U RARLK N b WReles SR EBAMRR, oo «
sur f acgsebdrid stdgtrateUppbrt SiddcondGupbort surface adapted
sub- chanbers 500, 600 include the spaces between

dPSUPPOF! & SaFREheIDSIrate vin dhey PEqaeseing: @ alBeGr t s

512, 6 ' [ r :

sapectis g brdgasiitides FLARA‘hniHiARGRGN With o b more gas

Sdlﬁl]ﬂibutims mberhbatsesupplying@récess gat\)miJI a zfiosttajnepalaﬁat:émm the first

Substrate supports 512, 612 can. be dianetrica

@@@gateesgwﬁrﬁﬁaﬂ [RePecancLZRng a%gnst%t,hemoaﬂgubstrate
ehedno punp ports 520, 620 to maintain the

interi or of processing chanber 300 at a | ow pressure

(e. g.,a tiodmguaboyt RE) mifitanma adatted tto Hodutdlively) coupleniRF

ports 5%0, 6%3 are j acent t.o sgbstrate u ort%h512,

eNergy inta the PuehpPLakie RIFEeSSiBg chember Bir& the process

[f¥2Alo SPPasiRYSERE iRPHe fif AndURiondRIPeeS Wh@siAkhe @ntenna is

the interior of processing chanber 300. Process gases

daeated betweed tledrstrsubstrate gappalt snd theiseerrd sehsieate support.

524, 624 adjacent to substrates 516, 6 16. |If

substrates 516, 616 are subjected to different plasna

proceszi ng T gidshd pro@RSirReHaIRBeda2CIafRA2] , Gatieraipiley

di fferent gas recipes. For exanple, substrate 516 can

(AdeR R issd PENERIcRY '@ﬁd‘&'ﬁ@?“mﬁﬁét 3amMbia Aresere-

under goes a chemi cal vapor deposition process and vice

versa. Exanpl es of etching processes include conductor

etchi rg), diEheeplasnta ptadessingochgrhibéroofeSlaih 2 twharpimthe

Exanpl es of. deposition processes include. the chem cal

ATORATBObis BN OaR AP S b el AL, T
Poge . . .

e Etr i RSSGHERE befifden (e hiARE: LAEHE TEARL suppor

isujracei and thezsdoesd ditlecpicowrsiowgpssitoned betveserb it(s pléber coil

are, energi zed upon supplying RF energy to planar

?r‘f'tdetﬁﬁa?%?@,g meﬁcggrms 530, 630 for the plasna

processi ng of substrates 516, 616. [0028] If different

process gases from gas sources 522, 622 are used to
gener gt.e pl BRem@SERDPraessing: chasberef Glagass avierew the planar

i sql. rocessin h . W LD partiti
S R e Ca P R POURL R el s B2 digtel B 8orm 2
giestslas®alih asaHest 23Re Keileandne fiestuliglediricf wineldtv and the first
by-products, in the absence of partition 536, the
SuPpertswtaseoand ingdiatively eouwies R powegtsodgl the peeensth
gﬁgp@ﬁ% v'éi%éogﬁt%"roﬂﬂ% E%ﬁcg{ooﬂlﬁgh% iﬂﬁpé%&ﬁ&%ﬁ%‘ BEWERN first

Ifrasetowards uni ntendéd regions of the processing
dielgbieicsvibdow &idthg faisheuppdvasurfacé.or ml y over the
surface of substrates 516, 616. [0029] Substrates 516,
616 are held in place on substrate supports 512, 612.
The substrate supports can include electrostatic
chucks (ESC), nechanical clanps, or other clanping

mechani snms. Substrate supports 512,

-11-



612 can also include an RF biasing el ectrode (not
shown). For tenperature control of the substrates 516,

W@ 1®9/00%ee4 substrates 516, 616 can be cool ed byP¢T/u82008/007821
hel i um gas beneath the substrates and the substrate
supports 5 16, 616 can be liquid cooled (not shown).

[ 0030] Once process gases are discharged into the
i nterior of processing zones 510, 610, they are

ener g| zed | pl asma state e nna.

ot anderent T80 PSS RRRE FRBORe! Sl GYE He first
@W@é&ﬂ&dler&m@w&% afPfandPRERE RPRY eridigy €ner gy
source I's an external planar antenna 526 povvered by an
RF source 528 and RF inpedance matching circuitry 530

chanbdis 500Meates R pEocgIas Piembiel ol ORRY RePiergin dig one or
RO Gas dishibiRlonyenire RBen g2 4 BUQNéﬁ’dé@mjector extending

application of RF power energizes the process gas to
ftoraughi the- furetn@eteptrm window 880 thgsecord gielegtie windgwi wherein

ns/ cnB) r.al ' bstr ,
SRRErE O gors BEsBlie s HHIERTER tnd BaeFigoBbE peddS e g+
Pndedeneerdr. gur ati on of processing chanbers 500, 600
has t he potenti al of doubling the substrate processing
t hroughput wi thout the expenditure of additional RF
ener g [ 00 : 2
supported 1 NeAEmEHEaCking cRARbeRds B 3PRNeTein the one or
bﬂbr@@as dlsﬁhtﬁﬂtdri membete mAddesaiadirsti @seomrltmtmnrrdember

. Dielectric w ndows %2 6@2 canb .%d.of
a@}wacarmt%ém@ fiest chlgstrig winAaw 2 @rssﬁea Rifon member
eéb?éé@f'[t tS ted) sé&oﬁ&@fe‘iéctgn@\ﬁﬁ@&hr\PvﬁeHén'i“ﬁ‘Pé"oﬁ@%r'rﬁore gas
l'aterally adjacent to planar antenna 526 and forns
tsmrm inchuslesta first gas soneceand a sedong m schxreeetherilrcst gas

| ateral | t. to ar,. ant en
So0eR syt fras Braets das ] ABGMo005% st regger and
ehb EcHRd gas HOUESe SIplyimgea 6beGRe pidtedsirisAol the second gas
conpartment supporting dielectric w ndows 532, 632 as
whstributen membenpar t ment . [ 0032] I n anot her enbodi ment
for sinultaneously process two substrates under
di fferent processing conditions, the configuration of
the prsacessrmpmh@pmmesngmhambemﬂ OkémVEe Mheareln the first

sup ort surfaces, simlar to the FIG 3 enmbodi nent.
copwl 9as disliinuligarpeBberasre gan dirtdbyiignEngs, gas

c enbodi nents thereof,

;q%¢$+l&%gng%%éfgﬁgﬁﬁgEt'i@ggé %Iled in the art that
vari ous changes and nodifications can be nade and
equi va] ent ed, w thout rti fro e scope
of 't hd-appoHI PIeY R REOGRId e REk LI T, WS The
?P%@n g?éc@ss%g)ﬁﬁéﬁlbﬁg |rfdil§’d5’¢.e§epé7r9f§3§ut§-'cﬂgmb%r§ | thelfirst

ubs te ort having a first support surface
sdbptrate supmrppod seaohd sebskalessuppost beinpilacated in the separate
prgc SSi g chanber; a second substrate support having

UDg &pport surface adapted to support a second
substrate within the processing chamber; one or nDre

gas sources_in fluid conmunication with one or nor
gas di'$ri bthe @a&mm«a@ew@pwﬁ@ebpé@é@m @a\yheaenathe first

SUbBbr oot BEPALIP e Sordi bttt O et S P =

support; and a rad| o-frequency (RF) antenna adapted to
i nductj vel y_coupl e RF
11.  “The plasma processing chamber of Claim 1, wherein the

antenna is located midpoint between the first and second substrate supports.
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energy into the interior of the processing chanber and
energi ze the process gas into a plasma state in the

wo poognozmed second zones, wherein the ant enna i BCT/O80&eD7821

between the first substrate support and the second
substrate support. 2 . The plasma processi ng chanber

of aiml, wherein the antenna is a planar coil in a
conpartnent at anbient pressure. 3 . The plasm

processi ng chanber of Claim2 , wherein the

conpartnent is between first and second dielectric

wi ndo th [ ' i ' ji ko i 1
Pet weerzt he I B4 B REsIIE R TIReRoPCRii biRterein the firs
aaugb poinkes wréane) d@indi sEceatd rsup partrsiotacecariet vertieal yospaseshapart.
the planar coil and the second support surface. 4 .

The pl asma processi ng chanber of Caim3, wherein the

pl anarqgoi | The gusEny plocezeiy SarfbePEfElaimh ,AME&reihthe first
first dielectric wwndow to forma first plasm in the
faupporeurtadecand secentbsuppat suifece are horigpmiadyspaded spart.
first support surface; and inductively couples RF

power through the second dielectric windowto forma

secondi gl asTRe iplagnhe pFeRRthgzeiEmbet ¥eERimi T,S4herein the first
dielectric window and the first support surface.5 .

B secandhsyhdcde supgods iilede gfectiogtaticchugierasimeehanical

%%hsand second dielectric windows are transparent to
energy. 6. The plasma processing chanber of C aim

3, wherein the one or nore gas distribution nmenbers

conprise a dual -ended injector extend] .thrau the .
first tHhel eth® PLASHHBRG uﬁgtﬂm%%#ag%"@iévaner comprising

R B PO At O e s RS SR S HREo0Rd pume
ot adjapeotwsthierapcondraubstrate slippont,3he dingtrimp tpost beisg

of. nore gas distribution nepbers includes a first gas
e ittty Spodiibes Tie Saedi PSPRRTT ot di el cotr e

wi ndow and a second gas distribution nenber adjacent

to the second dielectric window, wherein the one or
nmore g sofimeetbodmfisiniekaredusty pragessinguirstand gegond

secon u he f] | yi —

REraEOpHaRal SUbaBete i e o ha e N B R SiPheing:

and t hflaginganfirsgagbsteatecsn thepfrsy sutgstrats stppartmt e second

gas to the second gas distribution nmenber. 8. The.

pﬂ%ﬁﬁ%%é@%%ﬁ@n%ﬁﬁmte@p@o&i imthre plafenaiprogeasing chamber

yfrcﬁéirﬁ‘qd second gas distribution nenbers are gas
I'stribution rings, gas distribution plates or gas

I nj ectdischarging @oceds gabes foastie pneoeswregashsodrees afto the

Claim 7, wherein the pl cessi h
ol ARnesodaisanine AUhEs aRAARe ITaRbRHAL a0t i e second
BYdtwRBH tﬁ@%@%r%ingﬁé 1 §eé&_ﬁ|&ﬁgﬁ$?tpﬁbpg located in

the separate sub-chanbers. 10. pl asma processi ng
chanbegengratigarfirst plabmadiomtthe process gasmipothe firat zeneeand a
is parallel to the second support surface. 11, The

5e5BRd Hipgpadlm e Athssr B Brihe sPeondrBneand ne

ant enrgmutah€6@1¢ prodettgthebmsreatstidte vith e Mafplasma and
second substrate” supports.12. The plasnma processing
dhasteendsubstaate with freeseeond pl@sma:-st support surf ace,

and second support surface are vertically spaced

apart. 13. The plasma processing chanber of Caim1,

wher eiqy.t heTtié ridthod of Claim 16, wherein the same process gas is
discharged into the first zone and the second zone.

13-



support surface and second support surface are
hori zontal |y spaced apart. 14. The plasnma processing

W@ b@seto2of Claiml, wherein the first and secPCdUS2008/007821
substrate supports include electrostatic chucks or
mechani cal clanps. 15. The plasma processi ng chanber
of aiml1, further conprising a first punp port
adj acent to the first substrate support and a second

punp port j ace to the second substrate.suppoft

Phe t P&t oI FEdhod Beclgny T Bnahereim oS RiEhtss substrate
AR FRCENDrRISIH A inclbde dEB4I06h B cohdubthansadiglettric
processing first and second sem conductor substrates
imaterigl.asma processi ng chanber conprising: placing a

first substrate on the first substrate support and a
second substrate on the second substrate support in

the plegma pREGRSRbADf Caihes, whefdinipfodessihg elenfigit 8abstrate
process gases fromthe one or nore gas sources Into

tand ther seconsheutisitaie includes highedgnsityiasme atehigg of metals,
S te into.the ond zone between the antenna
éﬂg%%hgss'ggﬁgbgﬁﬁgfggﬁésggenerating a first plasm

fromthe process gas in the first zone and a second
plasma_fromthe process gas in the second zone; and

si mul t2heouthg methed 9fiGlaim AB. Wheeain & fHst PrAGesRiqas iehe

fi. . 0 it

e GterBeg T AR R SR B Sl i st RGPt the
rsevoadzones the fikt Sabsirgiedsiptasma letclied and toeseeonid shbstrate is
second éone 18. Thg met hod of ? ain1é6, m@erein

subleied to Plasns ebencem sheaical 43ROt AePaslioha

substrate includes deposition of conductive or

dielectric material. 19. The nmethod of C aim 16,

wherein processing the first substrate and the second
substrate includes high-density plasna etching of

nmetal s, dielectrics or photoresist stripping. 20. The

met hod of Claim 16, wherein a first process gas is

di scharged into the first zone, a second process gas

is discharged into the second zone, the first

substrate is plasm etched and the second substrate is
subj ected to plasm enhanced chem cal vapor

deposition.
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