APPARATUS FOR THE REMOVAL OF A FLUORI NATED POLYMER
FROM A SUBSTRATE AND METHODS THEREFOR BACKGROUND OF
THE | NVENTI ON [ 0001] The present invention relates in
general to substrate manufacturing technol ogi es and
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etch processes, organic bonds that are normally strong and adhesive will eventually
weaken and peel or flake off, often onto another substrate during transport. For example,

substrates are commonly moved in sets between plasma processing systems via

substantially clean containers, often called cassettes. As a higher positioned substrate is



1 repositioned in the container, a portion of a

pol yner layer may fall on a | ower substrate where
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[ 0006] A conmon net hod of polynmer renoval is by wet
chem cal s. However, although effective in renoving

repo$iiohedig ShéSdontaidr, £p&8OH DPa polyors &ysr Awg falbdn adower substrate
effective at renpving of sjdewall polynmers. Another

whergsligsins presebatentigly aftectinggleyice yigld-02 pl asma  under

cuum gongi-hd T [s2A8RLver,
OO, S RIS BT 1 5 RO
althopbb effe@biesh ranavisg plemardebisp vley clearing P cpdsesana nat aspeffective at

e e SO SRt BT B gl

unde¥Shduu@ScdiRliths (h1Bw GBRRUNT 418 pRk iz € rih g8 PRMWRVET, although
substrate processing station nmust normally be set up

effedtine ot gerovelofitettopleteresist andsidenal o ysedry.Rrplasnjaydergenerally
Yet another. commonly. known, rel atiyvel Wags)l e
reauf e ReT P Er e edoh PR S s tdy i R B gndigons.
as welD&s l%‘i%)ﬁﬁle RBnAATRS BIAEE h Serfabite Ritglate PGy stpliG:Emmast
jet (APPJ), which generally allows a plasma to be

nornfadly bs st uminapreeaite ranvgrthe Suennased BHYPRE. substrate,
[0002{] us m ?g{gnﬁkﬁegﬁgﬁ&g)g& l?gov%a ?agt?ve;l)? ?QII%?e? afld' 10w €ost énethod of

bstra gener a Xes a larg
fluordiisd Yol phed@monglithayBsthe @isgof arHitmospleerik (vd liibh aressmt) plasma
~ amount of a reactive gas (e.g. CFa, H2, 02 ?tc”) in
jet (ARPRnwhich gerestiballqves aplasma igebe fogpsed gupe pagicular lpcatipp g the
subsggt[a%ﬁgm@ﬂnﬁzfiﬁ%&@?ﬁﬂ dgjrﬁgé 10081Es §MhRREbRrated DG ApIRY Rfice
e source) and a The

axis o grounded el ectrode.
gencgiyanixeed lpgasmountay ah et das (€.95 Eledetodtwithrresneallaroburttioé a

reactip GG CF orb o 02 Py PR (2 B SHBY el formed
betw%%r?ﬁl ﬁfpot\%?%&él@tﬁfgae e41bhg18 MngfBYinBR LM thekbigee)Md a grounded
ad) e g Tl wel | "as the

ust i ng t as 1 n uéent pressure, as
electeddepEhagehesitatplasma may diadieadored out enecended therannajep yolume

device. [0008] | ddjtign,. PJ I
oesgBsa) B P wiise be B ot o i B BREyTate ape and
size SRR YisinB @l lePhiah Bk REntBAIl B3 adjusfing €asas inflddhEpressure, as
conbi nes both chemcal and ion processes in order to

well e the\sbapreandrsizgl oftheodiseaegeserifiqeran the ABBAde¥ice-y i ons in
the plasma enhance a chemnical process by striking the
[0008Lr f acelmoddditien, snBPPI atay, alsris dongakedngith hecactivevnei¢h (RIE)

bond ft t t h f ' d t .
in orderdinysroee B doapRaey BoWEer 18 seeirl N Eripe® fo agpisel and
jon pRocek s iff BRIG fAlen VO fifstial QORI RE stithtdte. GRAEAINY iddk & teptasma

condi tions, atnospheric plasmas tend to relatively
enhaherex glemsicalprocescbynptakingahe surfdcowS thersubsitate apd hraaliing the

t.h requi re sophisticated.punpi SySshens
e SRR ST AR DSBS hBl RIS RN
reactirfWith thelRoRHUAELHH thE L RerhiRaldfr6Ed’€ - Operating at ambient pressure
conditions, atmospheric plasmas tend to relatively inexpensive in comparison to low-
pressure plasmas that require sophisticated pumping systems to operate at near vacuum

conditions. However, APPJ devices also tend to be susceptible to arcing.
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[0011] Referring now to FIG. 1, a simplified diagram of an atmospheric plasma jet
device, in which both the powered electrode and the ground electrode are each configured
on a cavity wall, is shown. Generally, an inert gas 118 (e.g., He, etc.) and a process gas

116 (e.g., CFs, Hy, Oy, etc.) are flowed into sealed box 114 for pressurizing. The gases are,
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on a cavity wall, is showmn. Cenerally, an inert gas
118 (e.g., He, etc.) and a process gas 116 (e.g.,
CF4, H2, 02, etc.) are flowed into seal ed box 114 for
pressurizing. The gases are, 0 3 in turn, feed into a
di scharge chanber cavity 110 through gas influent 115,
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fluoriardpadlyiserdane b 3ibsngtetandphethods thaefarenovi ng
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includes a powsURAMAIRSCOFOHEE ASVERATON i ncl udi ng a

powered el ectrode, a first dielectric |layer, and a
[0014] The invention relates, in an embodiment, to an apparatus generating a

plasma for removing fluorinated polymer from a substrate. The embodiment includes a
powered electrode assembly, including a powered electrode, a first dielectric layer, and a
first wire mesh disposed between the powered electrode and the first dielectric layer. The
embodiment also includes a grounded electrode assembly disposed opposite the powered
electrode assembly so as to form a cavity wherein the plasma is generated, the first wire

mesh being shielded from the plasma by the first dielectric layer when the plasma is



first wwre nesh di sposed between the powered el ectrode
and the first dielectric |ayer. The enbodi nent al so
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[001J7 ]n ert gﬁesg di })Exgr ﬁtamlrgsaost{théjﬂr%s&[i B efiforP#H1 be described in more

detail below in the detailed description of the invention and in conjunction with the

following figures.

BRIEF DESCRIPTION OF THE DRAWINGS



[0017] These and other features of the present

invention wll be described in nore detail belowin

the detailed description of the invention and in

conjunction with the followi ng figures. BRIEF

DESCRI PTI ON OF THE DRAWNGS O 5 [0018] The present
[0018nvent | The presért inghtiad Bdllistravadybyokayexfaaxpingle, amdinetdty vy of

o .way of Ilimtation, in the figur f .the. [
it G HENEFSIH U ACCPMPRREng SRBING cBY Y RPAIE TTIgrBre
numérgls.stéf%} J[oasrimglneé[&%ﬁs n Whithi ch: [0019] FIG 1 shows

a sinplified diragram o 1an at nospheric plasna jet
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_atnpspheric plasna jet device, in which a powered
cavigvedk r ode is confi gured as a center rod and a ground

el ectrode(s) is configured on a cavity wall; [0021] = |
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. devi ce i [ I I :
which Bt DERORE dpblfreaRONELAS, BBt M leddBets i

conf@fedrdl \¢vit9 vaill; enbodi ment of the invention; [0022]
FIG 4 shows a sinplified diagramof a DWW APPJ devi ce

[0021n Whi CRIGR 3 JNOWS a SR difE8mi of 2QPWIM NPPIdle@Re awhich both the
center rod and a ground el ectrode(s) is configured on

powered elertrgde anddhe gronndielestredecase epohgonbgurad ensayieyyallof

the jnvention: [0Q23]. Fl 5 shows a sinplified
accoﬁﬂ%toa%e&b(” togég méeen\%oge configured to create an

t rospheric plasma. cutt aj accar di t n, enbodi t
0028k " he it o8 Fsirpefetai e B A TR b A RE B R
pow&tb @Bt is BoBiur&f asAWdnfPRId ARVA §8Eind EleBké W) flcdiigured on

create a plasnma curtain, according to an enbodi nent of
a cavitydnienserfa¢epaccordio® R5in ¢inigdidBntgH dhesingensionpl i f i ed
di agram of a set of offset DWW APPJ devices
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enbodi nent _of the invention; 0026] EIG  7.sh
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substrate | oad | ock apparatus, according.to an )
[002¢kbodi Bl 64% shome & smahbehdagrproaa SeEpich WMsheRkdeyices
ol . . : L Co : .
configfER'thl<Gft £bAGHFEY Ry, Bor i ©dn b Ehen) B Ol ondion
[0029]C cordi IEJIQ}%% Hows %bs?nqll)lﬁﬁgcf digéra}nhoefa set of offset DWM-APPJ devices

configured to create a plasma curtain, according to an embodiment of the invention;

[0026] FIG. 7 shows a simplified diagram of a DWM-APP]J device coupled to a

substrate load lock apparatus, according to an embodiment of the invention;

[0027] FIG. 8 shows a simplified diagram of a DWM-APPJ device, in which a set
of wire mesh-dielectric sleeves is changeable, according to an embodiment of the

invention; and

[0028] FIG. 9 shows a simplified method of optimally removing a fluorinated
polymer from a substrate with a DWM-APPJ device, according to an embodiment of the

invention.



i nvention; and [0028] FIG 9 shows a sinplified nethod
of optimally renoving a fluorinated polyner froma
substrate with a DWW APPJ devi ce, according to an
enbodi nent of the invention. 0 6 DETAILED

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [0029] The
present invention w | I now be described in detail with
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arcin@4€ h rM@dnteag R GeRRRdn ESInd) @ndrhgasdlcﬁ@faw @8d hgae nst sfeetively
el ectrodes, such that el ectron aval anches reach a

remayeiatflupzinaicd aglymen Siom a bskaigel y fast st reaner
propagati on becones possible. As a result, mcro
[003 11] schar fegenctirmehg oeques Whemartovearyakagsris applieddo ghe discharge

t b t
e {ep B retp o8 e Cmaaentbarercnd SoR R CEE Ate
extrepitdy BREstRAmck ﬁro%ﬂéaftﬁﬁ%)acorﬁé'@dﬁhﬁleoAs dirssuliamigo divehargt s
spread across the dielectric barrier into surface

changels @mfplgegi Eovevienginge a diskestiiabagaer #lagjicads (orghas aeelectret
e 7 A B B TP

disclirgd éagndl §irbal 408 thd diplResicWatrdrinta shifiee distharpes condsing a
after breakdown, thus term nating the current fI ow a
much frger|region then the-ginal channsf dismetas; Rugioskr
‘ dleleggégéqfaéen tl?ecllielltl‘ Qtstﬁe ?(%:aﬁgr? ofd ﬁﬁ&ﬁ dise frgé colla{bﬁi@s;\wthm a few

ageous nts

nano@éﬂohd@@ﬂ?er bEthﬁaa\]vn Ithugerrﬁmaimg ﬂ!le@utremrﬂlymeﬁthis loenvies, However,

such as produced b n, rf _generato
often this breakdgwn may also r%su tin collapse ofahe plasma itself. In an advantageous

way, the wire mesh prevents this collapse.

[0032] In general, electromagnetic waves, such as produced by an rf generator, do
not penetrate through holes in a conducting surface like a wire mesh that are less than
about a wavelength across. The generated rf field may be attenuated in different amounts
and to different degrees by altering diameter of the wire mesh holes. It is believed that the
creation of a secondary electric field on the surface of the dielectric barrier by the wire

mesh with properly sized holes helps to sustain a plasma without arcing at a substantially



not penetrate through holes in a conducting surface

like a wire nesh that are |l ess than about a

wavel engt h across. The generated rf field may be

attenuated in different anobunts and to different

degrees by altering dianeter of the wire nmesh hol es.
smaller inest g3 Ifiogwrack. Thas, thdwlditionedflat thastafne aviseaeshotstyeen an

R T R
may %%tl&% W?ﬁo@n&t‘eﬁ%??@g@ hgﬂdau@ﬁ &d ehr@duld substrate

st ant gas flow rate. Thus,
locatidre atwdbitivelysmad] indrt pasafiaw mtes (Wiss thandshmpdnadditionrynlike

v BT SS9 5 P B P i
axis SEHRS hBAticalel tirb 8B hbniRdliyiatREsRAE Vil colitixdg gidscost of an
a particular substrate |location, at relatively snall

APPi.nert gas flowrates (less than 1 slm. In addition,
unli ke previous APPJ configurations, DWW APPJ does
[0033)ot r eqGemezaldy, dhestobdramg of hae Wevgjengtin vfithk rf mxtakendé be e
gwered el ectrade. Slots .generally increase t si ze,
pPrERBIEPHy CRITCs ey A AR S L e aA e
Howk (&, inQeREaN 81e8br AtacRUBARING b tHRIwitd @esH mu& vsadiBrbell6ss than
be the approxi mat e cross over point between
a fragtini offaaravstopgtinatrons daoidsf neitto impessrmacasniable periaanancsr |

i n.general.. holes.or surface riations. | i
deariBuf I eRistah B S B Tt e b o (Bl
pencWai &l &ME¢ I fadd aR6 thepleder not to inpose unacceptabl e

performance degradation. In addition, the wire nesh

[0031.1]S genefal ] dnBilimnOy Bed irid bR &8s pbStididdBdtween a single
penetration of the rf field into tRe pl asma. [0034] In

electemieeurd agilasent In an dhkddémenti ¢ distactrichariier ip pesitipundgtween all the

bet wee si ngl l.egt I cola.
clectgisR gy RESma 1 B BRI T Er oL BBy P betissh
pow@bd eleBfode@in8 GlH1HES [RAdlebilideiB a didleckic BarHioslspositiondl

dielectric barrier is positioned between a_ powered

betwgtte& groyudedselectzodp land Aplasma. brancamthndiment: 2 wirednesh deplaped
ar iS. it d b
b8 SO B0 QUGB A RUNER FLREHIALE poc

betwb&i ¥WRB[™idléericlbatiecind dledd@de. [aanantbodim@it ectviro teesh isplased
enbodj nent, a wire nmesh is placed between each |, )

betwegres dicleciric hamrieriand anowerrdedeqtiode. [nian eatbodimeti aistie mesgh is

shy. | t ryj '

pscd B ol 3t oL IR BLELEE! Ty BOORIEL (R0 oces

gas ipHacladnb embediment, dhepocessigas 3ady Ineandaenebodimenipthd erbeess gas is
el ectrode. In enbodi nent, the process gas is H2. In

CFiand enbodi nent, the process gas is 02. In and

enbodi ment, the process gas is CF4.
[0035] In an embodiment, the wire mesh comprises Copper (Cu). In an

embodiment, the wire mesh comprises stainless steel. In an embodiment, the wire mesh
comprises brass. In an embodiment, the wire mesh is galvanized. In an embodiment, the
wire mesh is monofilament. In an embodiment, the wire mesh has a rectangular weave. In
an embodiment, the wire mesh has a hexagon weave. In an embodiment, the dielectric
comprises Mylar. In an embodiment, the dielectric comprises a ceramic. In an

embodiment, the dielectric comprises Teflon.



[0035] In an enbodi ment, the wire nmesh conprises

Copper (Cu). In an enbodiment, the wire mesh

conprises stainless steel. In an enbodi nent, the wire

mesh conprises brass. In an enbodi nent, the wire nesh

i s galvanized. In an enbodiment, the wre meshis
[0036pnof i | ReRfing AdW ﬂﬁFI@TBQd Isﬂi’iﬁj’nilﬁedtli@ram bfa MAENI-ARRJ device is

rect angul ar weave. an enhodi ne Wi re nes

qq&rﬁlectrp

shovraavhic lagsrp%@awlethdaﬁn% Rk BFRER fhgefed on
a caxﬁlgrr(%ll $E&rdMb 25 an Lilb m%gﬁéf%énfj‘gﬂénu&xh% MBl&E Lhlike commonly

ri'ses a c¢eram cC. n dinent, the dielectric
used(bﬁﬂﬁglllrﬁ‘@(ﬁlSTWfrb @resh 0078pdsitdBil bEefeen powgred electrodd-3@® argl,

dicloicdPATHSH 50 SOIPER B RO BB O PR gl ecode 332

and LRELH 8%1&@@5@% ARW & PSR tPBe s@taﬁ@ﬁ'%ﬁdﬁ@bﬂcmg ata
according to an errbodi ment of the invention.

subs'ad’daliy omllen iert@as flommate (Jess thead stohthagus mmmﬂ@ly roquied (e.g.,

t d_bet d el
abouf {0 o, CREe i gng R E R o hea e SoH e avPA ARG
sealeg%\k%qﬂ 8 reRdAding! Fied g6kPard 33 turded irttd @ dischargh aldmissr
b, may all ow a plasma to be sust ai ned wi t hout

cavnarBdDrﬂ@roEgh aals ig{laent A%, 2 Mhjchapnt pdasmaris piruckayith p RE memer
t
souréebﬁﬁs anf(??e%ltes p EQ %fﬁl?% I364 ‘fr%%rz,? Q é l‘f%cre%qg(agaxge %nrcll Cf)f acav1ty

310, M 8RR ® e sabéirass 80X, ﬂ@w&ﬁtld)rnfaﬁho@&laeld elbdXod%:]lé chfigured
pressurlzm’glé The gases are, in turn, feed into.a

with @jveighaegeing ﬁﬁ@ﬂdlr%\fmqﬂgﬁrﬂ@%wwa}ga%‘n%ﬁ Qi single wire
mestoar itk g@@é RQirBle fﬂéa@%oﬁrﬁieﬁtek‘dﬁgdé’\ﬁ 3o I@Qmﬁ%dlﬁfé}‘i@r
SOUfF ce and

( creates sma effluent 304 from
diam@ies GBhisgdoor beftwean B Ynmhndb alsout Banof Adearitages o8hls erhpodiment

inclug i 04 (9 SErats A BUAPgEh B SuRRERHADY JFPEY sl RRER Rplymer
bypr&f[p:?’f\klﬂrf Qtrelat‘i’s;e'"'}? EmSTRRA %g b ARY(1EO A aBSutANIN &inmdmg the

e wmre on eit powered el ectrode 3
cost gfmhialdmg aelh@tvphme af3Psenircondinsol gradet inert gas o irepurglyping
i § about bet\/\ﬁ?n 0.5 mm and about 6 mm Advantages of
CXPERHYS NEFHEAR T ng SPHARFE the ability to generate a

10038y r RebyHTERE LS - e TGS g ShAPWMRAFE gaee is
ShOV%lr H‘l\é\%{lﬁh Q. ()Lxége?ﬁ dQafeag ﬁ%ux%h'n a cBY8 AdngdBourkost

( al ni ng arge volune~of a sem -conductor grade
.electrdale(so 1sgamﬁgmred ion apuav ity asiensprfaeg penciding to agrembgdinent of the

T .
elect 89166 AnPANRICESE BIrBEL 4038 ardSwiz® ek UOBAs PosiBoR&ibeBieen

ground electrode(s) is configured on a
grounrhadl eﬂgctnodn éBZasu phddielectrizdwrmi¢ri§Sa.onanalkavh e plasmatto be sustained

w1thouhc arcing at a substantially smaller inert gas flow rate (less than about 1 slm) than is
commonly required (e.g., about 10 slm, etc.). As before, generally, an inert gas 418 and a
process gas 416 are flowed into sealed box 414 for pressurizing. The gases are, in turn,
feed into a discharge chamber cavity 410 through gas influent 415, at which point a
plasma is struck with an rf power source 408 and creates plasma effluent 404 from

discharge orifice 417 at one end of cavity 410 to etch or clean substrate 402. In



invention. In addition, unlike the prior art, a wire

mesh 407b positioned between powered el ectrode 406

and dielectric barrier 405b, and wire nmesh 407a is

positi oned between grounded el ectrode 432a-b and

dielectric barrier 405a, may allow a plasma to be
emb&litat diathetenidB hixdboar sdtweerad. 5 anrs abd hlamitt iGahiny Adwaitages of this

inert gas flow rate (less than about 1 slm. than is
embodimapipgludethe apliy fagegerateplasma gt ﬁraﬁfuké{a@?ﬁy IKgnoves
fl QA du¥ts vith 4 REJveGAMALBerR B8 fow PAE FRSSthatRsbout

uorgl%ge é)?)eyr%f‘rg&g? into seal ed box 414 ?org. pr e‘gsurigzi ng. o

1 sinifhavoidisg theawost, ofiabtdining a large ®dlumstad asenhi-sotductps geadlanirst gas,

. cav'bt 410 thr o% as i n‘fil uent 41%, at which point a
or In BUECCRHNE SXRETFIYE KW H TS BT “Tour ce 408 and
100381 775t “Bhieamaleorith o LY 457 Seuet it GRcp dutinated Bolymer,
at 2 pOYRT %étglgg ofP2 28&’\2R9 mgo%fe? hadi FRQEncydraBsue MiBko ia};ﬁou’c 13.56

abou ween and about 6 mm Advantages o
MHz eiss thae abaudiIretmtof iHecllawd enaly ve redpiitedity pteyenfemeing wathzgbout 100

pl asma jet that substanti.ally. r ves .fluorinated
scon g pria SOB o6 Sov A d FTATODI (o rep oo dBi gre
normbl1P Y’éc{uﬁ{e@ 8 Eompdbile 8RPtion Witk b EbmndnB) Ghed ARHIRleCR8!
of " obtaining a I'arge volunme of a sem -conductor grade
[003917€" U ORSferrin} notoIGE a%%iflﬂ)li%@%&%}éfﬁofé‘@wwﬁﬁ?m device
recycling eqdi pment. [ 0D For exanple, using a
confip\ed APBXEattemi atmospheric glsmb cufthings shoaine dcqoudipgrtr an erapodament

power .settin f - 20W RF .af f
of thE BHERIG 1R 8eT e BB ddvicns encipgivd o Bl b Trpeg pen
compted 18 of diMelPYf A8 shtfdie! Border RRYRSS theehiifRGubktidie, either the

about 100 sccmto about 500 seemof 02 flow. This is
APPEdiystedtselfair the Jubstsate aast genetally 16 retared ¢ insure thafrtheplagma

eftioy S5 iyl PO 26 healPufe ARmik hfefipll gl
cons@h iRl grddegsl Hivagea m ol inholMMeARR ol DWRE APPOISDE grsyed t O
create an atnospheric plasma curtain is sh

configurgdsuchthat the discharge ariffienwidth H0 peat ilfrwteaﬁtw'oggé the diameter 508
ner PPJ devi t ' |

o s Al B4 57 ATl SN, bt

simuBaHeBlislacentrdcn a@ Eftre slice @andleb® drifee avitithr3®63 ubaibsaite 502,

either the APPJ device itself or the substrate nust
allovgega flaprigaterbpelymst Weberrgmoped asthe palistipieds Hisgderpinto a plasma
: b agt ta0f Lal 1285 Ak :
poc b b S0IEL £V, BN L RANLASEE o procesing
time peqRired substaviiig imptovidmmamifasmating giefldashi on, DWW APPJ
504 may be configured such that the discharge orifice

[00407 dt h SR&feirfngaiow BTG, 83, Wisiigplifedididprath afeser of IDWM-APPJ
substrate 502. The resulting plasnma effluent produces

devicgs sl configuied te sicateraplpsTRGuUrtadh. RaFAraing s an smbedimeatel G
invengnt ! {AS B e&ﬁcﬁ%&‘ﬁﬁécﬁlskn@e Apby Qfebfc%é:{%na\”t(gﬁz{:{ze%quati%ly small

1
ubs
diameter when compared to the diameter of the substrate, either the APPJ device itself or

the substrate is generally rotated to insure that the plasma effluent contact the entire
substrate surface. However, in an innovative fashion, a set of DWM-APPJ devices 604
may configured such that the aggregate discharge orifice widths are at least as wide as the

diameter of substrate 602. This may be beneficial in several respects. A set of smaller gas

10



allow ng a fluorinated polyner to be renoved as the

substrate is inserted into a plasma processing

station 510 (e.g., PVD, CVD, etch, etc.), wth al nost

no additional processing tine required, substantially

I mprovi ng manufacturing yield. [00401 Referring now to
flowfrhtes tbddrrespcidifply Salter @ WY-ARRIfdevicse0dohaphdkaiiziPdo control

devices is configured to create a plasna_cur

and ae.dp aRAGOR AIHFF-ERBIUVIARE! G i HrVEREE YA WG different flow
ratespa'h?y ?@o}‘tloﬁﬁ;ﬁlﬁ Féﬂatgﬁl'sl:i}g% i v\}]}or@@e\’é C&3tdr 8P hels@bdiA¥Easfopposed

y sm ter en conpared to the
to edgt afiedtatrae], it hdatiuniskiprtatiee (mmaieutmoscwem@msmévomect on the

itself or th trate. i enerally ro t
subslri g5 8pPatsd 4 106 THRLS PRod P HERORCom: Her AR T BHP peype of
subsﬁh’t@sét{: %seanGf 3CBe rdIQRYPlasniaefBlert 'ﬁﬂ%ﬁ@éd é’ﬁlaﬁﬁ@ Bur®in that
a set APPJ devi cés 604 may configured s

ch
mayshmltmh@sag@mgat@ atitisec$lice @Eamﬂfﬂﬁ(i) exfiog widtl 6%)e9f gubstrate 602,

atowBf TRkl bRy 9% el RREI et jRkEs o o Sika

procésﬁﬁig' sedtiod B0 @. %1 OVD, VD AEEB, dte), Gt zﬂﬁi@@lﬂdﬂ aidlitional processing
small er DWW APPJ devi ces 604 may be easier to contro
timegeqitednwbstentidlbydmpreying aleprBeaRne DIRW-APPI devi ces may
be configured with different flow rates and/or
[004b} opor t Refn:srlmgmcrve lQaFICo 8% aplmldlﬂiqddh@gr@m of @ sgt of aftsat RWM-

AP 08 5 TP R B B S BPE Bmed e
mveﬁ@%ﬂ %%tprmoﬁsllsestat%a bssﬁdea&@mvmp emddo hovd ahl%la‘tﬂvél@'l sma@lr

en t he process’) in relationship to the Jp
diamstey gthealcgmp@qed to the dlaqnc;ip@f the syhstrateeaither ﬂwgﬁi){?/ e@ﬁYbFe itself or
uent
e G B 550 DD A e Tiaet i e
subsﬁét'efshﬁ@ce\/\ﬂdhlévéﬁ)ﬁl) arOihnSwist fah®nd et of affkenid W- APPJ dev1ces
fluori nated I;llmar to be remgved as.the substrate is

612 mgx épmfégmcmush 4has thesaagreggielischargeprics Midths grecnt (eastas wide as
the (F Q{Peterc%gubﬂ %]6029%19 ma)Wbé f)‘erﬁ 1AR% in L9 ﬁpl% dcBNAls previously
A5 he I'red, stanti f rovi ﬁ)
statel‘rﬁ Ehufoﬁextnuller@s ‘ﬁbazi xdtes kcﬂ&#ﬂeﬁlsp&aflmgly |smgllﬂdD\NM-AFHR1 de@B,es 604
a sinplified diagramof a set of offset DWW APPJ
may §& gRpgo centEe) an S‘ered to create a plasm curtal n,
according to an enbodi nent of the invention

[0048} evi oubi gddition, different RWMART ) dlsvicermay bp eoqflguﬁ%i,@t]é different
e L N g

oppdst & ddgelof sibzganylis kdlaidnship tgeiner @itisl atmbgtherlc plasma contact
i nsure that the pl ontact the enti

asma_ ef f | uent
on the ybstrade e epposedie th m@%w endpighe ProRETA LR {Féat%%ﬁmﬂ the type
of s@a@%&t% A tﬁ%tﬁéﬁﬁorg%feﬂﬁﬁ dlisjls £ Efluefitd I%%zﬂfar)é 1SRk %ﬁ?é’ach

€ aggregate carge orifrce widths are
otheﬂtredwﬁgtpoaemmd ctossaflow tiliterfeliencss tind potentallysmpasangl@orinated

Thi s b enef [
polymeégqn&yg} ?%cgnc; Asc1|n%lIGl. 9 , tﬁee \r/ees{lﬁ ting p?as Cetfﬁuen'?%roduces a plasma

curtain that may simultaneously contract an entire slice of substrate 602, allowing
fluorinated polymer to be removed as the substrate is inserted into a plasma processing
station 510 (e.g., PVD, CVD, Etch, etc.) with almost no additional processing time

required, substantially improving manufacturing yield.
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state, a set of smaller gas flowrates to
correspondi ngly smal |l er DWW APPJ devi ces 604 nay be
easier to control and tune. [00421 In addition,
di fferent DWM APPJ devices may be configured with
different flowrates and/or proportions in
[0043]e! at i oRsfhiringtmow AAG. Bna {implified dizgtaen oHd DIWR(-APPJ device
bstrate as posed to edge of substrate), .in.
coupfedita aisuhrmiconb ok pEpAHs 15 BPWE, 3RS Pesimbodiment of the
invetﬁﬁ@? BCdeneN it BRI ERH18HS: SO cQBRE$Fserh o bPGatdi 4L vaEuum
end of "the process), in relationship to the type of
condgions withbet, hawing. to Buecessivaky pressurizdiand dertla pitsamaghamber, some
effluents be isal at.ed from each .other. . reduci
tyPe BB TGRS Bt Sr0ET h T 9 BoPPgHF pibrates
from I aHREMYND Grdsbu#e (inRaligdsube@htks iy be lMsHored f oG iRAE Yacud (in
in FIG 5, the resulting plasma effluent produces a
which isalsstiates saythgiprogessed). h 9OBMED [Pressers (kngitien fmechanism s called a
load Onf(i g slice of substrate 602, allowing fluorinated
8)7 T to be renoved as the substrate is inserted

i.nto a plasna, processj n station e.q., PVD .
0044ty * oo SRl neal s it s e eetiippediig: o
ambibRPedsed. zofd P E8 AREILdiInE YubsiafeaYindBortRO8) aahibitididzateeil .

O "11 [0043] Referring nowto FIG 7, a sinplified
(incheflingjloathlesk 792DvAkH APRguwe ghrse7 1 Adigbiding plosma shasshar 06)-
subsisBSateneh gty PRPor b RRREL A0 B o B ranspgr 708,
whicR gBh@SIREbPMameHES the sehsHRREH o aRBicat fresurdiaan gua@uliN; ,

conditions w thout having to successively pressurize

etc.) Enerdeitatreducp cortrmIREnDEFS dadkid to topg éoc(lff%ﬁr"é% defkgng port 709,
load fdcR0b 'iﬂa%l ' witl dPinBR ngg dlﬁ‘oigﬁtgﬁéssﬁrg ih ??&E 3&] and
renove substrates Fom an -anbi ent pressure I n i ch

substandigIyritels thegyredsaretin aulspatet tedhypdro7@8.near vacuum (i n
whi ch substrates nay be processed). A comon pressure

[0043] ansi t QA reGaRTs ShudlSed Béthveeh Bandidtzdne 71 6 48@ ambient zone
0044] In &ener al, there are three Br essure zones t hat

718, doekingyeort 2¢inmeneanadeand ada-beprenessnd sypurate p@adis mserpad while a
(i | udi . t NS ti
proi 5 bHRE R AT M RARERS DIl AT AR

the irfelrtngks idlioad 16uke®2Es pliapiout ¥bpump J0dSh badee so substantially match
commonl y_transported to plasma chanber, 706 via a
the vaqiiyst soxdisionrip plasachamber 70pnOage @@ﬁféﬁr%swyluﬂézeﬁérmespns
. [ .
anbif)oont 758 it Ebubf) A 2P HAnaRHEREL forl N s B to-be
procedsaksatstiate bOZudis limeked 02 vi a docking port 709, | oad
| ock 702 may al so vented with an inert gas at anbient

[0046]" €SSUrBowsved/ifl@h ihbvatudah@ i DWNIYAPRR dfvidelvd 2 phiastsur e
in substrate transport 708. .
configured such that a fluorinated polymer is removed from a substrate as it is being
inserted into load lock 702, substantially reducing the amount of additional process time
that would normally be required to clean the substrate. That is, without DWM-APPJ
device 712, the substrates would need to be transported to a specialized cleaning station,

and then, once processed, transported to back plasma chamber 706.

0o
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[ 0045] Once pressure is equalized between transition
zone 716 and anbient zone 718, docking port 709 is
opened and a to-be processed substrate 602a is
inserted, while a previously processed substrate 602b
is renoved. Docking port 709 is then reseal ed, and

[00417]8e | nerd acglﬁﬁonl ﬁnb@%ﬁbrlrﬁt‘dﬂ pl?)fl)ﬂners arugened!lyp urbla\‘nleawhﬂn'qxposed
in order to substantjally match  the vacuu
to the BIMM-ABRY pfﬂusnta%geéﬁmymwmc% %agézé BRPFQ out of local

%g) ﬁﬁ 9%?3 &R ol &a@ i '&h 1BEdtd Prel AoIR1
IOCk?%@kapFﬁl ﬁ”%et : (r.)e;?S [ ge pelr?ed a%d a ?ﬂ- Y
descibat dhiathtwdhaent it ds®02a beseficid én thetlit ﬁaosm@}es H&memé ito a point

I'n,an 1 nnqgvative wa PPJ devi.c
just ’éfifﬁlfelpéi!ﬁeéﬂn%&li‘hs“l‘rﬁ‘éﬁy égq‘“ﬂfi’@ e, W Vo bnp%/tgrmved
cont%rﬁﬁﬁlgh@n 2P %Eé’lﬁtt@t}é?e\k/tmdh‘és b&ivaeh 1028 369K B dnfltpash@afamber
substantially reduci ng the anount of

706.addi ti onal process tinme that would normally be
required to clean the substrate. That is, w thout
[004B)VW APPRefeting mev IFIG. Bhe simpthidied dizgsamotih ® Wik APPS dpdce, in

whichiestt SO M AT SR S5 BrREaPE ¢ B prasiia Wan
embﬁlﬁféﬁ@&f #O grvelgtﬂ)n 12 kARG Aly dd3cAastd, hh BTield iiag De attenuated in

uorinated polyners are dgenerally volatile when
dlffeeenp ameunts an)d tohdiffenemt dvRiRes by fal toring diaggter Qéﬂ'@rw%@lesh holes.

oducts . be S ed o I I
HenQﬁ, gﬁ(bwﬁg vg%gru e H’ﬁ% ﬁ]gYeﬁB eyes ?iéessasaﬁlp eg%ggua ach ¥ atltﬁ dff¥Zrent
wire QA BBR dRARMER lﬂ?&y&éﬂodﬁﬁ@ DWBP’APF]T dévieoadi d}ﬁﬁilzchfoﬂh S 0
very beneficial in that it postpones cleaning

pampuiamonﬁjgumnob of mcubepr%e%@ﬂngr@ mssh-dralgchg §1e‘?"éc§9é? Agd 805b

ey W oUSRR i TAUBAI Py OB PR S0urm B

ordeP{bqﬁHﬁihl flzegﬁgng [IlQ@ﬂ&]ﬂPRﬁh&hf |80 aal835b lﬁkf@the&,arm hole diameter,
sinplified diagramof a DWW APPJ devj in
for agpgIven copfiguration, Ijperabediments BeRa and %@g@ﬁ%@%né EP"??
[ enbodi nent of the invention.
diani} er%@gﬁ‘é%ﬁc%ﬁ%%@atgﬁd an rf field my be attenuated

mﬁ“éft e(rj: ];]Bl %}eegmq%exgtf g’ %Vﬁrgd V\Ilts?égyllefr isﬁ aﬁﬁ%wﬂg@ Bﬁe@ée}? Yo dielectric

1aye1§| inoéﬁ' ddshodahém s wire heesHES/Rr hitohaed fol cdisketeicdayBObth aand
805b, each with different wire nesh hol e di anet er,

adhemuy, sibh awa silicomyificaipRinga erbedinenben WiE mesh dyer fsegured to a
el e LS Bl LR Rfy i, o, i

meslPR§ért ik StRed 10 atdicledMblaAePdsihet \ﬁ@c&mntfbﬂ:eaaipng plorgitadinal axis).
el ectrode and a plasnma i.n _order to%‘{n nlmze rC|n

In an embodimeniod W@ﬁlﬁeshsb@sctaﬁ 8legsis SHAY ﬁ ypigg a

pressureaﬁ)%ee(along a lateral axis). In an embodiment, a wire mesh-dlelectnc sleeve is

secured to a dielectric layer using a friction force (along a longitudinal axis).

[0050] For example, decreasing the flow rate of an inert gas would generally
increase the likelihood of arcing for a given configuration (e.g., process gas flow rate,
process gas type, rf power, etc.). However, inserting a set of wire mesh sleeves each with a
smaller hole diameter may sustain the plasma at the lower inert gas flow rate without

arcing. In addition, different wire mesh materials (e.g., composite metals, platinum, etc.)

Q
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for any given configuration. In an enbodi nent, 805a
and 805b have different hole dianmeters for any given
configuration. [0049] In an enbodinent, a wire nesh
| ayer is sandwi ched between to dielectric layers. In
an enbodi ment, a wire nesh layer is bonded to a
may disebeatdd, ovitheytahe nedebsigrof hadingsé welesign die AW M-ARRJi devive
. .adhesive. In an enbodinent, a wire nmesh layer is
itselfsecured to a dielectric | ayer using a pressure force

{along a |ateral axis). In an enbodinent, a wire nesh

[005Tlayer i Refewingrmaw todF 1§ 8i @simpiified methindrof @ptipglly removing a
ot _ i [ ) )

o R SRR i RBRUAARPSLBKL Dipa it o an

embddimaiit dltecinvadnuRiithgdlyaat 02es puwerefl electod@issergbly, including a
lateral axis). In an enhodi ne i

t, a wr. .
powesfed legffodeet Pire cnesheande iglectgig dier i BTG videdsilapp smppgiment, the
. il o et
i R e, 85R8 LT g oy o
embaiimenetie diectrioldyer meyerchideyone iofisiticers diokide, dilidaa nitvislgdMylar,

cerarg{co%r fei:ﬂ]ogl &(e){str gtc(gjlszt;g gﬁ%gg&?ﬁe%gﬁﬁlyq bstddg ro_(s)c(::cF gpspogl%es the
powévﬁ‘ﬁl\égfodeia@%lﬂif B8 aftoFBEm @fcavity ®héremhhé pREMESs gaetuted. In an

_ smal | er” hol e dianmeter may sustain the plasna
embalimehtethewmeity inpe be agasnilargielyrae.dn wh embadimeat. dhgpowgrad

addi.ti on, .. di.ff.erent we.re Ssh . mater i . .
ettt Rbgi A sol s ey P 4 o 206 gt i i
appli& &ﬂthe\&hﬁgﬂk&ngt the pBRerRdSldcirodé tmmeag: the plasthadiagnat legst one
~ DWMAPPJ device itself. [0051] Referring nowto FIG
inert gas andstherpt fest ode ROCABER2Sf optinal |y renmoving a

fluorinated polynmer froma substrate wwth a DWW APPJ
[0052§evi ce This shvenrion wcubstatitial]y distiaguiskadifoen therpriesfartip several

[ tion.  Ini.tiall. t. 902 d. el .
reond BB e, i e AR AcPOUE G B8 PR oy
mestARh 8n QPP EDIWNICA PR 8 ofder Y @inkfedha plasnafet €1 oshstaptiblly

the wre nmesh may include one of copper, stainless

remogﬁ%ﬁuqrirmtealmlymﬁd:ygm%ﬁiaz@@alﬁi@tﬂar subsiiatg hocainh sdthrasistatively
" e . .
smat 155 Sy ENS b sk L 115 45808, S LB o

complex APPaHedfdcondigffations] ekis ehveatisrodees ans exditgyarcmg through the
di sposed opposite the powered el ectrode assenbly so

use of slots, hghflavavelacifies, angier a1 #lupra GIPaLHHNerRoe s WiveRfion does

oy RISt LA oIS B PTRfo rysicaty

contdcOtgiht webstrale minihiirpahé ligeliteddiofi a damagiay istrptchNend is relatively
906, an rf field is applied ta the, cavjty.using the

easy foifsesie dite ew%%pr%esa%@%?% of the iR ISR FequagmEnts.
one inert gas and the at |east_one process gas.

[0053] While this invention has been described in terms of several preferred

embodiments, there are alterations, permutations, and equivalents which fall within the
scope of this invention. For example, although the present invention has been described in
connection with Lam Research plasma processing systems (e.g., Exelan™, Exelan™ HP,
Exelan™ HPT, 2300™, Versys™ Star, etc.), other plasma processing systems may be

used. This invention may also be used with substrates of various diameters (e.g., 200 mm,
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[0052] This invention is substantially distinguished
fromthe prior art in several respects. For exanple,
this conbines at |east one dielectric barrier and at
| east one wire nesh with an APPJ (DWW APPJ) in order
to generate a plasma jet that substantially renoves

300 thiny ©OD) atce)dF nohern®re, hepemd ue:ttas uged hiarqzia iriclwdek ane or more of the

substrate location with a re g% ? ¥ snal | &,,gas
nameu| ehegnent of the)sgk ot pemple Gt at ‘s neter F?Oéﬁd%rtf‘?%ﬁ unl i ke

common and nore conpl ex APPJ device conflguratlons
[0054]hi s i nidvaniages abibs invsntipn tnchide shaiemg vl s lioringied palyaner

rom B A YL 10 e 2 AP B i
arcing Paadidbha advandyes inchgieithazbilitytto easalynmgmteaa DACMUAPPT
does not. physically contact to the substrat.e

cleansgde¥ics IR anHa-Sith vt FIGBURS BrocsssyahYP Haﬁ@&aaf’% At a gthytrate

nmndﬁkdﬁ%éiﬁ%%g easy to integrate into existing
ecause of the mninmal equi pnent

equire | een
[Oosgclesc ri bgP Vm SeC Eo(r%géo% 1-‘xs{gel\g/]‘léfr al# 8?‘8 [ggr/%gfdtlhg %nﬁ%?jodr%é nts,
modifibgidsane v@wttﬁ)héltnaglb‘é maertotieadiscdosed embddlﬁmntmhlm‘ntemaming

which fall wthin the scope of thjis vent.ion, . For
withigthggbiect and sl thmvamwtdeﬁwgﬁx 3 lﬁ% ing glayms.
described in connection with Lam Research plasna
processi ng systens (e.g., ExelanTM Exel anTM HP
Exel anTM HPT, 2300TM VersysTM Star, etc.), other
pl asma processing systens may be used. This invention
may al so be used with substrates of various dianmeters
(e.g., 200 mMm a 14 300 mm LCD, etc.). Furthernore,
the termset as used herein includes one or nore of
the nanmed el enent of the set. For exanple, a set of
"X' refers to one or nore "X " [00541 Advant ages of
the invention include the renoval of a fluorinated
pol ymer froma substrate at a relatively |low (Iless
than about 1 sln) inert gas flowrate with m ni na
arcing. Additional advantages include the ability to
easily integrate a DWW APPJ cl eaning device into an
in-situ wet cleaning process, and the optim zation of
a substrate manufacturing process. [00551 Havi ng
di scl osed exenpl ary enbodi ments and t he best node,
nodi fications and variati ons nay be made to the
di scl osed enbodi nents while remaining wthin the
subject and spirit of the invention as defined by the
following clains. 0 15 CLAIMS
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What is clained is: 1. A nethod for generating at

| east a plasma for renoving fluorinated polyner froma

substrate, said nmethod conprising: providing a powered

el ectrode; providing a first dielectric |ayer;

inserting a first wire nesh between said powered

el ectrode and said firstClisdM&tric |ayer; providing

a_grounded el ectrode; generating said plasna between
Whakisidpipedés ed el ectrode and said grounded el ectrode

using a first recipe; shielding said first wre nesh

fromsaid plasnma using said first dielectric |ayer;
1. and mahepd forpgneating allestaplasms fordemobiog fhoenited pelyingr from a

renovi %ggn inserting said substrate into a |oad
mﬂ“F@E%“&ﬂ%e §PEPYY8Hosi ng sai d substrate in a plasm

pr@%@ﬁﬁﬁggpo@é@g‘@ﬁgm&@i d | oad | ock being disposed

bet ween sal d pl asma processi ng chanber and a

supstvidiga firsadistestric ldgeri ce. 2. The method of claim1

further c ri.sing: providing a s n | el L . .

I a&”@?r,%ng &'ty svgﬁeo??gShdl?eéW%%} %ﬁf(gp(f%ﬁilrgfg &ggtg(gdgsagg%élgtﬁ\i\%tedﬁelecmc
layersai d grounded el ectrode and said plasma when said

plasma is present; and inserting a second wire nmesh

bepmeitingagwugdetsie®de] ect r ode and sai d second

dielectric l.ayer ' . r

coRpE e gaig g vk SRR e liol o Bl IR
electydiRnuisigl afistlesipeat e transport device is docked to said

| oad | ock. 4. The nethqd of claim1l, wherein a ) i

di shiglling said frsiopirnBicah Gpm 4 PIAYE] Uiy g e, dfeleotriqlayer; and

h . ] . .

an i Fing B0 bl Bha10 A UKESRIOL Puillord P NOL ALAGE s
substiet huatd addadcloak amdlbdforetdisposingrspidissbstrptd imehlagnaprocessing

as at..a ow, rate, of | 0 16, th 1 slmb
chandher saisaet Logk bF BP0 e T BRSSP Re E PHTE a5 o

subs &@?{?ﬁ%ﬂoﬂ%evﬁ;%i d plasma. 6. The nethod of claim1
urther conprising providing said plasm to said

Substrate
2. The method of claim 1 further comprising:
providing a second dielectric layer, said second dielectric layer disposed between
said grounded electrode and said plasma when said plasma is present; and

inserting a second wire mesh between said grounded electrode and said second

dielectric layer.

3. The method of claim 1 further comprising providing an inert gas into said load

lock when said substrate transport device is docked to said load lock.

4. The method of claim 1, wherein a diameter of each hole of the first wire mesh is
less than a fraction of a wavelength of signal provided by an rf power source for

generating said plasma.

5. The method of claim 1 further comprising feeding an inert gas at a flow rate of less

[e]
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t hrough an orifice, wherein said orifice includes an
orifice dianeter along a |ateral axis, said orifice
dianeter is at least as large as a substrate dianeter
of said substrate. 7. The nmethod of claim1, wherein
said first wwre nmesh is not grounded. 8. The nethod of

thandl sirBedwdeu rshidgioweasipdlediodg and sqid gravpdebeldctfddedor ganermting

. mesh between dielectric |ayers. 9. The nethod of

said plagmg 1 furt her conprising inserting said substrate
into said load |ock when renoving a previously
processed substrate fromsaid | oad | ock. 10. A nethod

6. f ofhgemwrérdtdfoipimt] fuethet comppistgpovidingrseidmiasnep to said substrate

fluorinated. polynmer from subst rat t he neth .
throglygh g BREURH] SE TBONAREH e cistae e sl s
said Brifitd §lamidtcpiLAUEdsEad 1%%@ las aisiSfatd digmatef bf id Wibsgatsesh

bet ween sai d powered el ectrode and said first

dielectric |layer; providing a grounded el ectrode

7. CauRe e GIRE e FE) BV Hiadn B kGO lRe, cai g

power ed el ectrode to generate said plasm; and
applying said plasma to said substrate for sajd
8. @ megmmé slaimdefurthereosprgingdisposingsaid tgsigvize mgshybetween
dmkk%ﬁhaqgg bef ore di sposing said substrate in a plasma
procegsrng chanber, said | oad | ock being disposed
bet ween sai d pl asma processing chanber and a

substrate transpor evice.. 1l1l.. The nmethod of clai m,10
9. fudhs &et@érpérciasmdgé"&r COMRSISHS 1a$qﬁ@n=’asaé€é'§ﬁaate i said Toad
| hific h Y& sgﬁs g li®1da8Y5K.
lock ﬁg%géééhggfageﬁﬂu aIgcggﬁﬁﬂgggﬁgﬁggi%%deaand said
pl asma when said plasma is present in said cavity; and

10. of o UGS i eneanioe SUEGHA PAOMaI RLERY Einaitd Pofmer from 2
S R 0 1 ock. when S, d subst rat ¢
trans@ﬁngapewbwéeksﬁdénkeq to said load lock. 13. The
Cg%){}ﬂ%gqigé a%lrs%ldgglgc%ﬁc i/éﬁ;,grr; ein said cavity is an annul ar
inserting a first wire mesh between said powered electrode and said first dielectric
layer;
providing a grounded electrode opposite said powered electrode so as to form a
cavity;
applying an rf field to said cavity using said powered electrode to generate said
plasma; and
applying said plasma to said substrate for said removing when inserting said
substrate into a load lock and before disposing said substrate in a plasma processing
chamber, said load lock being disposed between said plasma processing chamber and a

substrate transport device.

11.  The method of claim 10 further comprising:
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14. The nmethod of claim 13, wherein said powered

el ectrode is a longitudinal probe configured in said
cavity. 15. The nethod of claim 14, wherein said

cavity includes a cavity dianeter along a |ateral

axis, wherein said cavity dianeter is at |east as

| apgwiding a saiohd dickiotriciageresaid secbd dﬂéﬂmtﬁmlamcdiqfosm lxitween

.10, rein saiqd first wire nesh.is not grounde
said mm%ﬂsﬁr%k ag a%lﬁqpi%ﬁwlméﬁlfﬂaﬁﬁm SiPRgeRE &f Cﬁ‘@lZY» and
Saifle B SIeird witd MeSRbdwbashid bRtk dd \QetFoaBRME BAd 8econd
previ ously processed substrate fromsaid | oad | ock.
dielet®ic Iapez. net hod of claim 10, wherein a hole di aneter of

said first wire neshis different froma hole
di aneter of said second wire nesh. 19. The net hod of

12. ¢l Fhembthod TRl Oq‘uﬁhé#%ﬁ?hsiﬂ% p?@ﬁﬂm@@h@n@f dshigtofshiddbad
wire mesh is less than a fraction of a vvave%ength of

lock sihgnaspidpsubsiatedatsporideyife solpckedioupiddoadblockgener at i ng
said plasma. 20. The nethod of claim 10 further
conprising feeding said inert gas at a flow rate of

13. | eThe hleaddbeldimbiel waerirsaidicavityas atlaeiue tvohaee. and
sai d grounded el ectrode for generating said plasma. O

18
14.  The method of claim 13, wherein said powered electrode is a longitudinal probe

configured in said cavity.

15.  The method of claim 14, wherein said cavity includes a cavity diameter along a

lateral axis, wherein said cavity diameter is at least as large as a substrate diameter.
16.  The method of claim 10, wherein said first wire mesh is not grounded.

17.  The method of claim 10 further comprising inserting said substrate into said load

lock when removing a previously processed substrate from said load lock.

18. The method of claim 10, wherein a hole diameter of said first wire mesh is

different from a hole diameter of said second wire mesh.

19. The method of claim 10, wherein a diameter of each hole of the first wire mesh is
less than a fraction of a wavelength of signal provided by an rf power source for

generating said plasma.

20.  The method of claim 10 further comprising feeding said inert gas at a flow rate of

less than 1 slm between said powered electrode and said grounded electrode for generating

said plasma.
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