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10 FIELD OF THE INVENTION

The present inventicon relates generally to equipment
used in electronic device manufacturing and more
particularly relates to methods and apparatus for
conditioning electronic device manufacturing equipment

15 components.

BACKGROUND OF THE INVENTION

The manufacture of electronic devices, inciuding
semiconductor devices, electronic displays, -and solar cells,
for example, may typically include many processes, which

20 processes may be conducted on electronic device
‘manufacturing systems. These processes may include, but are
not limited to, deposition, chemical treatment, etching,
polishing, icon implantation, epitaxial crystal growth,
oxidation, photolithography, diffusion, metallization, and

25 cleaning, etc.

Electronic device manufacturing systems may typically
be expensive systems to purchase, put into serviﬁe and
maintain. A typical electronic device manufacturing
facility, or fab, may have many of these systemé, resulting

30 in a capital intensive "facility. While the sysﬁems are

operational and producing electronic devices, however, these
1



El ectroni c device manufacturing systens may typically be expensive
systens to purchase, put into service and nmaintain. A typica

el ectr oni cydembgesmnuf acturing facility, or fab, may havweydRkbedbs
t hese systens, resulting 30 in a capital intensive facility. Wile

the systens are operational and producing el ectronic devices,

however, these syst and_ ,hence .the facility, may be Lte
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for increasing the performance of electronic device

15 manufacturing facilities, are desirable.

SUMMARY OF THE INVENTION

In one aspect, a method of improving the performance of
an electronic device manufacturing facility 'is provided
including the step of reducing the number of electronic

20 device manufacturing component seasoning steps which are-
performed using production equipment, whereby the amcunt of
electronic device manufacturing system downtime is reduced.

In another aspect, 'a method for seasoning a component
of an electronic device manufacturing system is provided,

25 including the step of seasoning the component before the
compenent is installed into the electreonic device .
manufacturing system.

In yet another aspect, a method for seasoning an
electronic device manufacturing system component having an

30 orifice is provided, including the steps exposing the



25 including the step of seasoning the conponent before the conponent
is installed into the el ectronic device manufacturing system

I n yet anoibenisaspest, a nethod for seasoni ng an el ect rgiggs0@M0H865
manuf acturing system conponent having an 30 orifice is provided,

i ncl udi ng the steps exposing the conponent to a plasma; and forcing
t he plasna t hrough the aorifice. In still another aspect,. a

syst em f of TSEHY ﬁﬁ’ égﬁﬁgﬁénﬁngffgﬁcépchLSnPEaagﬁiEgrgug ‘the
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component.

Numerous other aspects are provided in accordance with
these and other aspects of the invention. Other features and
15 aspects of the present invention will become more fully

apparent from the following detailed description, the

appended claims and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flowchart depicting a prior art method for

20 in situ seasoning of an electronic device manufacturing
system component.

FIG. 2 is a flowchart depicting an embodiment of the
invention for ex situ seasoning a component of an electronic
device manufacturiné system.

25 FIG. 2A is a flowchart depicting another embodiment of
the invention for ex situ seasoning a component of an
electronic device manufacturing system.

FIG. 3 is a schematic depiction of an apparatus of the
invention for ex situ seasoning a component of an electronic

30 device manufacturing system.



25FIG 2A is a flowhart depicting anot her enbodi nent of the
invention for ex situ seasoning a conponent of an el ectronic device

manuf act ury/a%esyiam FIG 3 is a schematic depp&ti@hosihols
apparatus of the i1nvention for ex situ seasoning a component of an
el ectroni c 30 device nmanufacturing system FIG 4is a

schematic depiction of an ex situ seasoning system of the present

i nventi on. DETAYED DESCRI T A€ denicd 0500, aPh&XnErtrasearandry

el ectroni gy&heath G856 thdyrdsdncaldvedigdide many processes, which
processes.- may be conducted on el ectronic device manufacturing

systens. El ectronic device manufacturing systens include, but are not

limted tpETATIRESESORAIEEreay Many of the conponents which nmake up
t hese el ectronic device manufacturing systens may 10 tend to wear or
ot herwi se becone undesjrabl e or _non-useful over tinpe and require
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ref ur 3 shegy copmponentys 3@ Jdis il G ol s@lse CLheBhC pdekkE8es may be
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devi ces Wi &t QP SRR Wl A48 11 SSXRLRES 1AL BRCOBLAT BrLhEor
newy installed conponents may not be manufactured within require
speci fi catiizeq €. prdness edtamhncs dédnves fnteconmabnenbe wangh
defects).n 207 h%pfﬂés%r‘q‘él% il e hARRer hr%hh%'acgﬁﬁﬁ USEObnd may
particul ar exarple, that of ex situ seasoning of p adms process
conpdfentssnd d:-a vasst rcat etdhemdasebecmnmeephdekitrhblensenhoonustfal

t he performance and/ or capacity of an el edtranic device.nmanufacturin
faci 11ty R Ba ity &F B 25 TSROV R o RASY 81 FREY BHEPUEBF - with
mor e prechad dudn tipurepamditngtdie nepeat irefakrbskakds cohpbhénts are
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t hr ough CFS TR SR (P O SRt ASEnMAG AAGFBF LB8nAYEFBRP ngrany
steps frogf tdie MRAUIREGIPSIE S &y Idhudnd bBRe form of seasoning or

15 conditioning, because otherwise electronic devices which are
manufactured using the systems which contain the newly
installed components may not be manufactured within required
specifications (e.g., the electronic devices may contain toco
many defects). '

20 The following detailed description makes use of a
particular example, that of ex situ seasoning of plasma
process components, to illustrate a broader concept of the
.invention: that the performance and/or capacity of an
electronic device manufacturing facility may be improved by

25 providing the facility operator with more predictability
regarding the operational status of the facility's
manufacturing systems. This predictability may be provided
through the relocation of selected seasoning and/or
conditioning steps from the manufacturing facility and the

30 production machinery to nonproduction machinery which may be

located outside of the manufacturing facility. Thus,
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30 production machinery to nonproduction machi nery which may be
| ocat ed outside of the manufacturing facility. Thus, although the

fol | ow ng WesesiRsien may focus upon renoving plasma prRe@§00s/009495
seasoni ng steps fromthe nanufacturing facility and the facility's

production nmachinery to nonproductlon seasoni ng equi pnent, the broad
concept of t he inventi ma useful, with many or all of the
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the process and are referred td herein as plasma processes.
time, 2t helregnprammalsd iusef Wl asil progess may dét éheodatféeaﬁdta
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refurbis conponent I*ém associ at e e“FHstal | ation of
a new or m&ﬁuﬁ&ntﬁuﬂhgxﬁqnmmﬂﬁyﬂlsthaamacpemdeai mgohpneokli s that
after the

W.CO Js.install. d in the e t he ne
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the 20 pactysiss drwton cxivkfitdionjhiptidtios ibBbBgapho¢edasedusibe, waf er

cone unaccept ably damaged aor fall out of specification and may
need IE;iﬁ%i&P V@?ﬁfﬁ 198 :v&-F-expensi ve articles, on the
or der of abouts&?effaolo e s S @alde lu@@sofaadpubsﬁaydﬁelﬂgaﬁﬁ@pt abl e
to danmage and 25 discard them A known nethod to avoid the

damage WRTIFHHY B! Gdifs @ Iy 1eewtCoREERéAt 851 BLEBMIcREBASSHES . Over

condi tiongjddie dHst] ] i@hrRMRRReNt v @x %l@%ﬂﬁ%%olﬁ@%ﬂmé‘? dé@e?i&k‘ate
seasoning. In situ seasoni ng typically takes place in pfoduction

process I FuigemERNeTtheS Ahsi r@udenenti ngypreedstonky repliaced
eXPOSENG it NEWARY J:2HU e LOMD P%B%ﬁtt OAaﬁ%Bm L0s50¢. pLasma
hou

process equi prent for over ours of “exposure to a
pl asma f or¥ed tlie Hrrsddild atriegquericyy new or refurbished component in
plasma process equipment is that after the new éomponent is
installed in the equipment, the new or refurbished component
may shed particles during plasma processing. If the
20 ‘particles land on a wafer which is being processed, the
wafer may become unacceptably damaged or fall out of
specification and may need to be discarded. Wafers may be
very expensive articles, on the order of about  $2,500 each,
more or less, and it may be unacceptable to damage and
25 discard them.
A known method to avoid the damage which méy be caused
by new components is to season, or condition, the installed
~component in a process known as “in situ” seasoning. In situ
seasoning typically takes place in production process
30 equipment. The in situ seasoning process may reguire
exposing the new or refurbished components to a plasma in
the plasma process equipment for over 100 RF hours (e.q.,

hours of exposure to a plasma formed with radio frequency
5



energy). The in situ seasoning process may continue until testing
determ nes, or experience suggests, that the process equi pnent which

cont ai ns twe 2evizer4r ef ur bi shed conponent i s capabl e ofp@etd08sM06@s
wi thin specification. This may nmean 5 that nunber of particles which

|l and on a test wafer in th plasma process equipnment is within
specification. (Test wafer.s my be used during the in_situ seasoning
process t%n%{/%’i’}d' glg“r?agjinngﬂ?)cruo l?@t%oélﬁ%Png?f%AWPfoﬁaﬂ f’ﬂ'éeiﬁng??u
seasoni Not s O0Es damyrmipaHt et expedieecer siiggericze thet 1Ohdappgee9os
destruction of wafers, .the in situ seasoning process, dgoes have

dr awbacksSTERTHAMBHED (IR GH TS (P 85% RN EfPELLshefagoBRonent is

consi der egap&lond df BT RAGAUSE WIe HIMOGPek iirs caRdendurhng HBY Smeski 0od.
Down tinme may be defined as time during which an el ectronic device

manuf &ct uFi#y MBRSSIIMAAT HH FlEs W ighaBpradt enprodast préEEcin Sueh
down ti me, Ry D&, MAES TR S REGAUSE il HTRY sg)téég??c%?o@”%?%u“ ng

output of a facility and hay 1 ncrease the co operation 0).
Met hods fwefersiuwindea hsedowmrtiinge thfe éhestitonseadening prooéast tei ng

equi pent 808y JDRIAHY @080 qe w20 ong, erBadiTeRL of Lhe,
present invention, electroni c devi ce manufacturi na Sys eht down"t i me
may be reskmsthing oretdsed mefy. spaseniengo( sedetenes nefemied toe as

pre- seasonin a ne rr f.urbiﬁ%ﬁed onponent .prior to installing the
CompaRent STHIES Srode T HAs i BPOcaSs S pheft -ul REERPS:2S
enmbodi Men rddies S RREMNINAG dTRY dad aetiadusbed ekamp 1B8ONPREJUET § D
seasoni ng_chanber. The seasoning of a _conpongnt in_a nonproduction
seasoni ng® THEMHES p(ﬁocﬁrﬁﬁ/\ﬁ‘l’@ryeb F_é’F‘&édSFeg pFiBHEsEl’BﬁanlB%‘Fa%‘?cI_Hoi S
used to pseslUES: RIPMe idhra rk@RniisS peefiell edold RBEMET Ra@She eXe Bl hald
seasoni ng. 300ne of the benefits of ex situ seasoning may be to
reduce ord®lin AU ike whéeh Por silecsironisedsBaragnanubagowpbnent .
The neducdyofe0riPld MaaLisOnQh1khe ngedqhek bRoghbY. S8ASRMNISHN Oof ihbe
conmponent may result 1 n the 1ncrease :
may be undesirable because it may reduce the manufacturing
output of a facility and may increase the cost of operation
(C00). Methods for reducing the down time of electronic
device manufacturing equipment are therefore desirable.

20 In one embodiment of the present invention, electronic
device manufacturing system ' down time may be reduced by a
method of.seasoning (sometimes referred to as pre-seasoning)
a new or refurbished component prior to installing-the
component into production plasma process equipment. In this

25 embodiment the 'seasoning may be conducted in a nonproduction
seasoning chamber. The seasoning of a component in a
nonproduction seasoning chamber, oxr anywhere outside of a
process chamber which is used to produce product in a fab,
is referred to herein as "ex situ" seasoning.

30 One of the benefits of ex situ seasoning may be to
reduce or eliminate the need for in situ seasoning of a

component. The reduction or elimination of the need for in

situ seasoning of the component may result in the increase
6



of the manufacturing output of a facility and a correspondi ng
decrease of the cost of operation of the facility. Another benefit of

ex situ segeidigsiay be to provide predictability to theroeessaitosof
a fab. Such 5 predictability may be the knowl edge that the ex situ

seasoned conponent may be installed into an el ectronic device

manuf acturing syste nd either_nqg furth seasoni_ng, or a reduced,
known nunber R TCRRSEHT THE Y| PP ey 1hé Fegdired £65pat t he
el ect r oni €o £heys Hen g fheed wifd 939 KO t3es @b agk chatra tpbaduet tRe. 1N

sone cases fewer in situ seasoning steps are required based upon the
ex situ skaEbhing deiaisiedenstithetc 6t it lofeaspridsfa™pyob8sto a

Seasoni NGy L¥¢ & P¥e D185 A, 8% BeQ RRlRA Wt Bet Be fapseshign of a
test wafer into a process chanber, the 15 exposure of the newy
i nst aPl edPredigorantl il nate hedthavdinow liedag shasmiheasd sheur enoval

of the tesl, wgley J%@Btrﬁé}?t MAFSRS GaMRgly AQeLher DeRetLL, O ex

situ seasoni ng may at production process equi pnment nmay suffer

| ess weardewit4 esmnPrdisrause Sy epr, odact kdthproces$uegbeprent i s not
bei ng usesdétoorilin Si tu seasod; coc{}p%nents. Y%t anot her benefit of
ex situ sEEONHY MY B THHCE P s EREES NG TSy 25PEV M e Y ipPoved
per f or maneey de araxpiipmedo Wien ttemeaked roa itheepeckonanacecotirangi n
situ&ﬁS seasoned caomponent. . I n anot her enbodi nent of the

preseft iTWERY ,‘S%Hd'ﬁtfbrp%'}é’rﬂ's LRhiSOReh5FE8SRoF ¥ <Er 1Br F1FRes,

and/ or a d¢Ddnisiflestol drd acefileas Masaad upanwaher efukin@ use in an
el ectroni ¢ devi ce manufacturin z_ésterr), and a backside (which faces

a 30 non-T3Em YhPHEITRE Dr enGPrtREy BE SeRdGABE BXOSEEE. Ui ng

a seasoni duh LANHETcANd T W MHiGRARE BABRhEInGOwEXR0ERet hE
hol es, and/or both the front side and the backsi de of the conponent,

to a seasomigiy piasta 2GSty wafer into a process chamber, the
15 exposure of the newly installed component and the test wafer

to-a plasma, and the removal of the test wafer from the
process chambér.

Another benefit of ex situ seasoning may bg that
‘production process eguipment may suffer less wear .and tear

20 because the production process equipment is not being used
to in situ season components.

Yet another benefit of ex situ seasoning may ke that ex
situ seasoning may provide improved performance of a
component when compared to the performance of an in situ

25 seasoned component.

In another embodiment of the present invention, chamber
components which have holes or orifices, and/or a front siae
{which faces plasma and.a wafer during use in an electronic
device manufacturing system), and a backside {(which faces a

30 non-plasma gas during processing), may be seasoned ex situ
using a seasoning chamber and fixture which are adapted to b

expose the holes, and/or both the front side and the

backside of the component, to a seascning plasma during the
7



seasoni ng process. During in situ seasoning of such conponents, the
hol es, and/or backsi des, do not typically becone seasoned as quickly

as the frowbosedrsRi the conponent and may continue to gshedsp@lideos es
for many nore 5 production wafer cycles then a conmponent which has

been seasoned ex situ according to the present invention. FI G

lis a flg hglg e(fgﬁplocéésnsg LB:I’I Qr ;ar tS r{%{ g%gsoggnf or | n shtu

seasoni ng o ronic eV| ce manu aring sy em corrponent
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process unifofddd Yox N8R acc@a;mr@attloo%%np%%ﬁﬁseﬁvéﬂé%ﬁat es, or
even el ectrical arcing during plasma processing. Perfornmance

deterioration ¥y dedir & rflemehantasiemistingceprabpe hevemgthpd 100
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i denti ty ectronic I ce manufacturer e nature o
product psysiteedcurbreerd] -z € opfp caresiiss tuseide ipr pdaeme. pEoceesan@Imayi n

t he se of adder s 0SSi bI t hat. devi ce uf acturer of
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of uni fo[ﬁsni_rél i's, passible that a devi ce manufacturer é}areqw re
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than 5% nan- 'H{HrféHsJQd HIPES B5SPaviiahes prbaupabi ‘{ﬁ!a?ftﬂ:m@s are
non-uniformty requirenent may be as 30 rigorous as |ess th an 2%

non- uni f OFFH ATBE £ BUFstiegtiety of napegsincéydipgenadaaysi nendde

glt gh nlrng PR (FUCH a8S ISR Yo Oroekaler MeBLE 210, SBHbLepELEbET S.
S
uniformity, metal contamination on processed substrates, or.

even electrical arcing during plasma processing. Performance
deterioration may occur in other manners. Acceptable levels
of adders, uniformity, or metal contamination may vary based

20 upon the identity of an electronic device manufacturer, the
nature of a product produced and a sizé of a substrate
produced. For example, in the case of adders, it is possible
that a device manufacturer of processors using 300 mm
substrates may fequire fewer than 10 adders of 0.15 microns

25 or more in size. In another example, in the case of
uniformity, it is possible that a device manufacturer may
require a particular process to be 953% uniform {or, stated
another way, less than 5% non-uniform) across a substrate.
Alternatively, the non-uniformity requirement méy be as

30 rigorous as less than 2% non-uniform across a substrate.

Plasma equipment may include etch equipment such as

reactive lon etcher (RIE}), or sputter etchers. Plasma

equipment may also include deposition equipment, such as
8



equi pnent may al so include deposition equi pnent, such as Plasna
Enhanced Chem cal Vapor Deposition (PECVD), Hi gh Density Plasna

enhanced clvem@aksnapor deposition (HDP-CVD), and vari ouSrressosdipangnt s
of physical chem cal vapor deposition (PVD) equi pnent including
Sel f-lonized Pl asma 5 physical vapor deposition (SiP-PVD).. O her

pl asma eqgH t incl il e lL.asma ' nt, . Ny
i ncl ude gﬁvgﬁﬁgdmﬁﬁﬁgggi5?“%§%%§hgh $F Pﬁggﬁggﬁggoégggpgyfepfﬁ%ed
conponentBemsit y Rlasie showerdeehdherduadephpobs, dapdsyatbausHpRrCvR] £r

rings/shiel ds, dependin pon 't he i pnent type. 10Prior art nethod
100 begiﬁ%“#hy%ﬁ¥§¥§uﬁ?6%4imﬁﬂ£§ ﬂgiﬁ%g%lﬁﬁgeﬁggﬁéﬂa oifpBRENt is
i nst al | edidposit wdrecteve)i eqlaynee thandlagtugl B815YsbaleiNP$heRa 106,

t he conponent, i s seasoned in situ. As described above, in situ
seasoRi nPFEHR I g 3PP s €880Hilid othd SdRoRdPhe a8 thet ePlrEMA a8 IR ERAENT

i nstal | edpdn g6 rRAWIRENigh 1TRY t%@(?:l%‘éﬁt[a éQQiBﬁeHQUfuégeﬁ%leré nmay

be the nunber of hours the equipnment or conponent has en exposed to
radi o fr ey IRESr efecppnesedtvhefhehaopbasamnpslyenepbdteddand in

contact w e f Qr.ni i it e ing.
contoct b SO 2R SR DRELAEILRY 205800105, 4825300509
processi e civatiser mmg sy splizsis , s dapendigoprpoesshéappnopneat et foe .

h mb b A Lhe . f 3 4
i nuthe and BN CuBELTALh T, PG Ranadedt ARy R2e BBt SRbGY ot o

may 25 bear nsevdeatrient adnpeneimanier inthelpkdsim seasbatbgoni OCESSicay
be repeated on the second, substrate. The cycle may continue for as
ey ne. OO0 S Ty SEL S it (1 2P0g ORE CRBUFENBP ABF o g ssasShed
accunul atied.sikhe total elapsed tinme nay typically be greater than the
nunber of RE hours, as the RE' 30 hours do not include the | oading
and unl oadi ng ?5F EREEPECe &P/ sti8p 5158, S§2genePfi ARERBANYs nade

whet her tN&soning the showerhead after it has been installed in the

equipment) may take over 100 RF hours. RF hours may be the
number of hours the equipment or component has been exposed
to radio frequency (RF) energy used when the plasma is
generated .and in contact with the component. When performing

20 an in situ seasoning, a substrate, typically a test
substrate,.may be loaded in a processing chamber and a
plasma seasoning process (appropriate for the chamber type)
may be started. The process may last for 3 to 4 minutes and
then the substrate may be remoﬁed and a second substrate may

25 Dbe insgrted into the chamber. The plasma seasoning process .
may be repeated on the second substrate. The cycle may
continue for as many as 3,000 wafer cycles or until 100 RF
hours or ﬁore are accumulated. The total elapsed time may
typically be greater than the number of RF hours, as the RF

30 hours do not include the loading and unloading of
substrates.

In step 108, a determination is made whether the

component is sufficiently seasoned. If the determination is
9



conponent is sufficiently seasoned. If the determination is nade
that the conponent is not sufficiently seasoned, in situ seasoning

may conti ng® 2osvesep 106. If, in step 108, it is deternpdggshizabedhe
conponent is sufficiently seasoned, in situ seasoning nethod 100 ends

in step 110. Step 108 may 5 be omitted, and instead, a predeterm ned
nunber of fer or seasoning cycles may be perforped before )

pr oceedi i’ ?)Eﬁ%ﬁnﬁiﬁlcompé%e iﬁ%a38§;§8%Fﬁﬁlﬁﬁ§q?né?@ﬁgﬂeﬁomhntine,
it may stéidu baedasiimaphe @csrasei anCerRENent. Prikpr ihosdsg 108, it
reduce or, 10 prevent the shedding of particles, which may occur with
new y i nstal 1€ EMsshehas (Rt Srmanente 1€oRpéReRtsnidYy peagPRAds
new or refdrdishedasoning MBI Q9N enlddVeRt kPBLMRY (addr £5S16BCmay
probl em of significant down tine by providing ex situ seasoned, or
pre- P5 desuridd ashnpoedinsteaas . am @redetenméngdyvhombauanaf acefier ngr

fab. B i i i f | i
ab. By séa%%%@gﬁ @cﬁ%%smw%eo pfegff%%weaoge%ﬁggg%eggaﬂn %itgg@bc

devi ce manu system’in a b to a nonpr ctron seasonin
system i nt¥manufacturing facility, an electronic device manufacturer

may be able tq,i.nstall the 20 ex situ seasagned conponent and start

br oduci ng. prod Bt -G XTGP 18 EERRET CRH ekt BRAeds dBARL FbL T D
FIG 2 i Sesftanmhard sdepictt iangompaeiched p2@0rf @6 axestburs@asenbng of
an el ectroni c device nuf.act uri ng system coppopent, accordi ng to one
enbod e Lot Hen ARG Z5VERHd 360 bUGLAE. FAYSPERuE0 Thn st op
204, a coiRaNnentn Ha1arElReiRrRing sdqtcte RRRUf BREUELRPCRY¥SEEMAS be
seasoned ex situ. As described above, this neans that the conponent

may be sé%%%ﬂﬁkiqﬁvz?ﬁﬂﬁ%ﬁ&ﬁb¥§PﬁéH-phan the process chanber in which
it will later Bg ifiRlded fnhtuse iyt ReaPEQAUERLOBroblem of

significant down time by providing ex situ seasoned, or pre-

15 seasoned components, to an electronic device manufacturing
fab. By shifting the seasoning of a new component from an
electronic device manufacturing system in a fab to a
nonproduction seasoning system in a manufacturing facility,
an electronic device manufacturer may be able to install the

20 ex situ seasoned component and start producing product
without having to suffer an extended downtime. '

FIG. 2 is a flowchart depicting a method 200 for ex
situ seasoning of an electronic device manufacturing system
component, according to one embodiment of the invention.

25 Methed 200 begins in step 202. In step 204, a compcnent
of an electronic device manufacturing system is seasoned ex
situ. As described above, this means that the component may
be seasoned in a chamber other than the process chamber in
which it will later be installed for use in the production

30 of electronic devices. For example, the component may be
seasoned in a nonproduction seasoning chamber which may be
located at the component manufacturer's or refurbisher's

facility. Seasoning the component ex situ may be
10



30 of electronic devices. For exanple, the conponent may be seasoned
i n a nonproduction seasoning chanber which may be | ocated at the
conponent wenudoassgier's or refurbisher's facility. Seas@m$Hgosidiios
conponent ex situ may be advantageous for several reasons, including
that the seasoni ng process nmay reduce or elimnate any in situ
seasoninqﬁ%hat may need to be cqnducted in.th t.ab ggd akﬁo t hat an
advant age hg FedPEN EFAMOGHr A8f Bglggu BFe PR situ may
be usabl esexs&iing prERAIOMAY redicke oraylinchade anpr eAcsipti on of
exposing a conmponent to one or nore plasmas of particular chem cal
conposi t.i WESTHBhe TGt Hrve "eSGuéRc &8, C@P&§F§edaﬁ8/ Shechabi natfomsse

for one Ofhd®rfh lddRAIJRS stAB0RR nd04tBYeCARLEAURIERE Aot be
predeterm ned period of tinme, which has been determ ned enpirically,

until 3t hél%-’d?ﬁﬁméhtsn@ S i asaby)esexseasd.. Al Feafaningl yecipe anay
t t 4
step no ﬁh%i’\ﬂjg 3 ngatr%%g}ggﬁt’l nMaIEC R F%s%'gng ggﬁ?ﬁg’égg' £ 5& 8 gP4 may

be eval uate criter t o det er 1t has
been suf fiieie mlasnesasdned rita cnB et ahpmeéeﬂepnmpedlsuandald.Oﬁkamples
of such ected criteria chlu € ut are, not

m cr o- sur‘%ce nﬁ?eﬁéiogyfbreflr e; ndiPFase rouaﬁn %Orr?a%eoﬁa??%%le
and/ or contresmipwanitodsevel s and substrate renoval rate The 20

pr edet.er mi ned st an d may be that the conponent may he put int
D ervibe i trodtt e e g3 <RG0 ot & PEeoras - Bar st oBh 6 8Py ce
with a knowfe, nidrethaamierh ektiefimSintd seasentaglyfonhnexanphe, the

standard may ‘be that the conponent is ready to be placed into
product i FIPERARATLe 1/ §Wffgcﬁ8nﬁéﬂesﬁﬁéﬁn2§ %@teépﬁtév§e&soh?n© drep

waf er cycl@s. sﬂwmo%%oeoﬁ@wewewlehstlepba%gl Qew@bﬁ@dtﬂe §XeSi bl

seasoned corrponent isinstalled into the electronic device
manuf act Gihd s estedmatasc aspiastongéretedhasibeshai ket deteamimet he

el echboni g, Aavd,c6 (TR BLLW s rS¥I e yf UELBShed to meet a

predetermined standard. Examples of such selected criteria
include, but are not limited to, micro-surface
morphology/profile; surface roughness; surface particle
and/or contaminant levels and substrate removal rate. The

20 predetermined standard may be that the component may be put
into service without in situ seasoning or that it may be put
into service with a known, limited amount of in situ
seasoning. For example, the standard may be that the
component is ready to be placed into_production service with

25 no more than 20, 15, or.10 seasoning or wafer cycles. Method
200 continues in step 206 in which the ex situ seasoned
component is installed into the electronic device -
manufecturing system. Once the component has been installed
in the electronic device manufacturing system, further

30 seasoning, e.g., in situ seasoning, may be performed in step
208. Method 200 ends in step 210.

FIG. 2A is a flowchart depicting a method 200A for ex

situ seasoning of an electronic device manufacturing system
11



30 seasoning, e.g., in situ seasoning, may be perfornmed in step 208.
Met hod 200 ends in step 210. FIG 2Ais a flowhart depicting a

met hod 200¢kof2089/@X1281 tu seasoni ng of an el ectroni c deviger/us2008/009495
manuf acturi ng system conponent, according to anot her enbodi nent of

the invention. Method 200A may be simlar to nethod 200 of FIG 2,

wih the exeepidon Lhaly.din rethod 2008 allet the compenenthas, been

installe e dl éctroni ¢ devi ée nanufa aring sys t he sy%?en1
may be plMetetbd MMDs eray de \8iifridute mymfetuhbheeoeeasomeg pf wvheh the
conponent e met hods

. nti.oned abov n vanta e of th
of "he. prEtERE A EHA o S asE ot 2900 e Ch llie BBRPPRSThRas DS
i mproved pesfOrrance tthd ke eepaoatiern d@fua,ef AbnuFaEraxangl 8ysdémj Nthe
situ seasonlng of a_conponent may take up to 3000 or nore wafer or

seasori ngC ¥ G MNhPadHiasrd 413y erareeViEDartofnyoLBEthefier

parti cl essé)ggomr%rof Erodigidnendf, the present invention may be used
to reduce the nunber of seasoning cycles to | ess than about 20 or

| ess than abots mrxxamedorabwesea@@ﬁhﬁg é?@ﬁéi-‘,agandfabhtem@tbods of
perf or ManGg, | evdled e ikhamagPau oL BAGLLGLepREh; YRLEE L) IRy e
ua elec

very val TRnUT act ur 6o ronic dBvice nanu ac ufring
systen1communﬂnﬂd;garﬂm;mﬂmae tte ahileerpsuwehopr edi et dbbl | Fyr aaglample,

i mpr oyed erd f ab perators OAnot advapt a f ex situ
sons gt ngt < Sk pn o o PRl a3, R ke b ahh PEef v wir
may not bﬁaﬁmss:iﬂ)lsezalsrdmar@f @G teiso @ ngl a&ﬂaeﬁé06epétﬂgrlﬁﬁﬁ6®61eﬁ@y &L
enpl oyed roducti.on ex situ seasonqi chanber. For exa

as descrﬂﬁgd”éaﬁvp ﬁﬁﬁﬁ @bﬁﬁ&hgﬁ%§rwhpﬁﬂgﬂé9@n58 f61 Bae gpre et
orifices,iraathichaniel GRMEReNtS Waidekehane Auhkbent o8l 482808 Rg
backsi de, present additional technical challenges relatln to

seasoni nFYhes e d&ss Fhaghahefeads orf bpSexh FeabP?thh WRERT fUNnd
t hat 15he parddifily ReddisNg Rt %@aewaeap§E&§59m95c9015§e1 No ﬁ ewer

shower head. Li kew sé, 30 other components that nay include es,

such as, Fh@n about 1 particle per wafer. It may be very valuable in
the manufacture of electronic device manufacturing system
components to be able to offer such predictability and
improved performance to fab operators.

20 Another advantage of ex situ seasoning is that
seasoning configurations, methods and recipes which may not
be possible in a production plasma processing chamber may be
employed in a nonproduction ex situ seasoning chamber. For
example, as described above, chamber components which have

25 holes or orifices, and chamber components which have a front
side and a backside, present additional technical challenges
relating to seasoning. In the case of showerheads, for
example, it has been found that the particle shedding
matches the pattern of holes in the showerhead. Likewise,

30 other components that may include holes, such as, for
éxample, screws, lift pins or the like, may also exhibit
particle shedding in a pattern that mirrors the hole

pattern. In a production plasma processing chamber, it may
12



exanple, screWs, lift pins or the like, nmay also exhibit particle
shedding in a pattern that mrrors the hole pattern. In a production

pl asma pr ogeshdngselpanber, it may take an unaccept abl ypdOichobdgsRiok Or
the inner surfaces which forman orifice to becone seasoned.

Simlarly, the rate at which the backside of a conponent becones

d d
inacoopt A <o oS BT SR, Gl ohr GUEdBE BADBHE RANES Fohon

seasoni ngf mrpanestis W o Gedorien skelsesiedandint 1&-opt shdesatadat
backsi des., FIG, 3 is SC iC delctlon of a fixture 300, which is
one embodihert idie thf‘?& SH\FGntrZ%to ?é‘&?&npﬁﬁomﬁﬁnﬁﬁa%n‘éflhé? #hi ngs,

conponentsr ydii e GO M 1R shah Pretedrdng chaaBkrsndgsaand Backsi des.
Fi xture 300 may be used to hold a conmponent in an ex situ

pr e- Seas AL WARIN SUH -ad Nen R egesdr ipEenbéPBwWwPERYLERHI cted i n
FIG 4. TheddxidHie MRy he Rae nef c%;so%@hft@bbﬁlaﬁt ebntéyﬁhhéfeéor

exanpl e, "al umnum 15 stainless steel, or any ot her plasma processing
conpat i bl@dvmferﬁre@lntvwﬁl&?snﬁyldalb@@%d@épabl e of actl ng as an

el ectrode. Th ﬁw%e f t@%él1 Irréttlil‘ce cqllghc Qr . cgg_rg]cgggn% 6ha‘5h%£1ba
conponent to be pre- seasone or exa | f the conponent 'is a
p! at e whiich orse repuredl iameh thad aheki a,mmaartlzﬁ f6brabeasotbngncémesngt he

fixtuyre .C ndervvlth S|I |l er .di apret er
t han 1Phe e D SR d et e Te GoBtrip B85el ARRUAT chEVA
corrponentsnrf&ys reasi bathe ildep .30 xay-ebe 0w ﬁleyehaugheHOtsun@Dditat he
corrponent and allaow the creation of a vacuum between the 25

conponentCHIRPTHAE e Ao ¥of e PEESERSOB6RY FHELFTPSYHD 3Ry thdt,

however, dfueriaty Hfl o ishidceepak-tlebe igompaenent tRebei seasonesy tive
avoi d |nt erfering wth the_seasoning process. For Iarge conponents,

the fixt dFEemRE Al Fid tablee A6t adne SECPUAS( FBE SHBWATSF oF L Wit B Ry
suppgkt .. A Ngiigys 306, he a3l bickwr %lHBMaV?%cEEQHhJ;eéém;%Q@fbﬂe

inch to about 10 inches. The héight ma imzed sO as
m ni m ze MadlaRie winhielht regnplem ﬁnga@ﬁbﬂecefaﬁdmngbaék@mde

Seasonir“élé@%%édé@‘%ﬂ% shape of the fixture may mimic or complement

' that of a component to be pre-seasoned. For example, if the
component is a SiC plate which is round and has a diameter

20 of about 16 inches, the fixture may be a cylinder with a
similar or slightly smaller diameter than the SiC‘plate. The
fixture may have a lip 302 upon which the component may
rest. The lip 302‘may be wide enough to support the
compeonent, and allow the creation of a wvacuum between the

25 component and an interior of fhe fixture 304. The lip 302
may not, however, cover any ¢f orifices of the component to
be seasoned to avoid interfering with the seasoning process.
For large components, the fixture may include at least one
strut (not shown) for further support. A height 306 of the

30 fixture may vary from less than 1 inch to about 10 inches.
The height may be optimized so aé to minimize volume without
compromising orifice and/or backside seasoning. The fixture

may include at least one vacuum port connection 308. The
13



may include at | east one vacuum port connection 308. The figure
shows the vacuum connection in the center bottom However, this is

for purposes 0d0/2x@8pl e only, and the | ocation of the vECHUEH08/009495
connection may vary, provided that all of the orifices are
sufficiently seasoned. Additionally, 5 several punps or vacuum ports

may be us e of v r.ge S .
t hose useP qu 5 I%O%f)santrh H,ea q‘ﬁlzﬂy Sranui z%tour ﬁ%gtﬁgnp“gﬁgg%i Eéftgm.
Tur ni ng tHowdvér 4,tha ssyist diard @ rpatiech oifs exampabodnagnt anfl aheex situ

seasoni ng, system of _t present inventi.on, is 10 depicted. The system
300" oy DR AGHL F daR SRCHS PHC Tl BaTng24vp, BEATL A5 dofnaY

chanber vali SOf_zlG;%e B’iﬁﬁhﬁh@e £fe g rSyseamiynsEhGonddl. SAadsgiahe1 0y,
rectangul ar box. O her .shapes are possible, however, to acconmpdate

conpoRent¥ BT AamHIRS SHaf@Suiuh RAGtsnT2e PanPrRg: vERGReasoint Bhe
i nt egrat eal tdye vﬁa)i?ﬁ QA b ileleRIS0GRS S, ngtHetstesuszaelﬁyﬂgm 400
|

may al so i ncl ude rst and a second el ectrode. The first electrode
404 may Banedr A% W@rxmeﬂal@mmdf Otrhéh§yétté§ﬁ1 and may go to

round. The eiqpﬂ.g I he .f i, xt

?V\/niuch was dZSCI’I e ?C;Otrr}%(ré’g ét almlggstﬂ(aﬁl %8 g%%hcgst éﬁ F&S @?ﬁerﬁ

second el®ttarods: 406 U eegsonfingt mt&@B)afrmyeberEehbt in@eheion, is
f t fixt ay b '

ComoaPt el B R, T U380 Bch bERE MY S se e

ceram ¢ amalndisiy talplmdalsuhatifngheaber abllA Yaguurhpushapenert 44Re
25 may attach the fixture . to a vacuum purrlg 2(jnot hovvg) qut sj de the
ERG px

chanber V&5 %32 & dfe FGB TGy OFn angy onBtHS8E feed

line 414. shHlfésS)éS.'tee@c/éQQUI@y hvevere @b EeEemMbAHeVScAhfohBhtyi 1M NY
the plasma. -The s nc’élstem 400 may al so include a door 418, or other

means f orVZHYIGW FHARRE 30T EHHGHETE PE RRTEr VELUBR} t OF hEOsyBERAFakRICh

as aiki d {9fe &yaltdn VAl othle rloclé%srl%%()gﬂh.%gd rhBoughi bRt 16H oAy
that the systemmay also inclu ft pi'ns or other nechanisns for

use with ﬁflcﬁﬁbtlif@l%%ﬁ?dlaerfs\r@ﬁ @@ﬁp@néﬁFS’nd electrodf.opbeafibat a
conponents 142Q e P %n%%rf-n%%eb#pthg Qaliéoﬁ‘bzsbget}f@ gé‘térﬁe

fixture 408 Ap asmama e struck | owm ng one or nore
t hr ough Ehgim@edgq e 4rpund. The second electrode 406 may be formed
by the fixture 408 (which was described in more detail with
20 reference to FIG. 3). The second electrode 406 (e.g.,
fixture 408) may be-RF hot. Other configurations of
electrodes may be used. The fixture may be supported by a
plﬁrality of legs 410. The legs 410 may be made of a ceramic
or any suitable insulating material. A vacuum pump line 412
25 may attach the fixture toc a vacuum pump (not shown) outside
the chamber walls 402. The system 400 may include at least
one gas feed line 414. The system 400 may have one or more
windows 416 for viewing the plasma. The system 400 may also
include a door 418, or other means for allowing the
30 component to enter or exit the system, such as a lid or a
slit valve. It will be recognized, though not shown, that
the system may also include lift pins or other mechanisms

for use with robotic handlers of components.
14



and by applying power to the fixture 408. The plasma may 5 surround
t he conponent and the fixture and then be pulled through the orifices

i n the conmgorestozist he vacuum punp |ine 412 connect ed g@rtveosiooxibiir €
408. Pulling the plasnma through the orifices fromthe face-side to
t he backsi de of the conponent nay enable the orifices and the

backsi de of - 10_t he conponent_ t o be pre-seasoned, Seasoning th
orifi I(:es and bEEKEHE 0N SofSEk: e’ﬁaf‘iﬁof"ab’ebﬁo???ﬂ)FéanFh%?ﬁ?si tu

seasoni Ngup pesays ef idhts utiicammr rangenReHixthe pbasna phdshhempynBe
may typically be on the sane side of the conmponent. Therefore, no
pl asma ney=Becihul YT Aigh Ah&@gs Feces t8reyIPhéhBagrefladine 414,

conponent afiirb NGl Sildd! ;RRASOHNEheTH8 <R0Q0BY GRECHN REIGNmay
di scl oses only exenpl ary enbodi nents of the invention. Mdifications
of thé ab¥ereint|tdseFapenesitusrehdheetigdsrahipod theh ket hithlede

scope of L | M | i mg]gp_ nt. .t h
ordi nary %ﬁ?ﬁé}?ﬁig}éﬁ%éeﬁﬁﬁg{)%&e%o i n%%’?s?:ot ﬁggaggg}lg{nuéggﬁd
met hods ofindel bt ezentedbederid drhendfyi e rapglBedPudlsegi thadptéema

devi ce pr ' re.el ect i evi_ce manufacturing. |n.qthe
enbodi nmen srje&?%}ggceh)a(eng{rﬁuf%g%scﬁ'\:i(z’n?ng/ctg%n\érlat(:feo f“ﬁs ﬁgy%hg g%ﬁl(lsége@%
pr ocessestlnd hesmmdrtamayl asnamwlpr atessed fiseehaas ehenbeaksip@ehani cal

DOl " hemealienorl O o o TR A2 L Pl LY A
cl eani ng,b#d¥ks i dAerOrdidigiponanfti vt hetppesenksiByeniien hassbegn
di scl OSedseiepscg:noinnnge,(:t]:ieoc:nauvget qne)éiggl %rny a%r}g%gieggggs ;[:lqgrg]?;’sma and
'
the pump may typically be on the same side of the component.
Therefore, no plasma may be pulied through the orifices to
15 the backside of a component during in situ seasoning.

The foregoing description discloses only exemplary
empodiments of the invention. Modifications of the above
disclosed apparatus and metheds which fall within the scope
of the invention will be readily apparent to those of

20 ordinary skill in the art. In some embodiments, the
apparatus and methods of the present invention ﬁay be
applied to semiconductor device processing and/or electronic
device manufacturing. In other embodiments, the ex situ
seasoning/conditioning may be applied to processes other

25 than plasma processes, such as chemical mechanical
polishing, chemical deposition, ion implantation, epitaxial
crystal growth, oxidation, photolithography, diffusion,

metallization, and cleaning, etc.

15



it should be understood that other enbodinents may fall within the
spirit and scope of the invention, as defined by the foll ow ng

cl ai ns. qv@z%m'gﬂ%l nvention clained is: Mes YO8k hRVo00405
seasoni ng a conponent of an electronic device manuf acturl ng system
conprising: 5seasoning the conponent before the conponent is

installed into the el ectroni c device manufacturing system 2. The
net hod of cl aiffPCFUMNer P Sy PEsSestepnvaRTPRsBASORFRD t he

conponentq; ddsddd 110 ddi LITRANGAL N @&@mbhargll %%eaam@né§Vtﬁ@reof
manuf act ur i n system 103. The nethod of claim2 further conprising

the step:it showfd gre msi%stmgi tthatc oirpsrestbainenhe BRECERSAI C
devi ce mqpi]p_‘ r r Nni; o] n
et lgﬁ%)f C{al 2 tteré]n lécto & o¥eangny H%ghla?toﬁ mpar 8QE1P??HBY

4. The furt onpri sing prior'to insta
t he cénmporentf¢ntavirige dladots. on| c
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devi ce manufacturing system determ ning whether the ex situ seasoned
conponent neets a predeterm ned quality standard. 5. The met hod

of clai m 4zyahgsemiainzlhe predeterm ned quality standard caRRid:p@F0sde
maxi mrum nunber of 1 n situ 20 seasoni ng cycles which the ex situ

seasoned conponent woul d be required to undergo before being placed
into service. 6. The nethod of claiml1 wherein the electronic
devi ce manufacturing systemis selected fromthe group consisting of
chem cal @Bxhw:ni cal polishing, chem cal deposition, ion 25
i npl ant ati-on, epitaxial crystal growth, plasm, oxidation,

i di ffu tallization, and cl eaning systens.

photol it ra n
7. A netho %he%§§%ﬁﬂu f'gﬁxgeé%tronlc deV|ce manuf acturing system
conponent having an orifice conprising: 5exp05|ng t he conponent to a

pl asma; and foyci I thr h th . The .
met hod of clalo']'r fpg%ﬁﬁhéfﬁﬁggéﬁﬁﬁ%@9¥h % Fn% ﬁﬁt?ﬂge?ﬁgtronlc
conponentdevnaefmaﬁuﬁacnunnﬂg|aysadapm©mpmdsﬁﬂgnla seal with the

conmponent and reducin ressure within the 10 fixture whereby the
pl asmd is drawh %ﬁQﬁﬁﬁl e SFHAES T E%OreQF%ﬁ §YUPBAFPLr 18easoni ng

a conponeftistofl B elrfel HOR @ ldeMres inBAekackUREAYLaY¥Ehemh§0BPEL&hNT:

2. The method of claim 1 further comprising the step:
after seasoning the component, installing the component

into the electronic device manufacturing system.

10 3. The method of claim 2 further comprising the step:
after installing the component into the electronic
device manufacturing system, further seasoning the

component.

4. The method of claim 1 further comprising:
15 prior to installing the component into the electronic
device manufacturing system, determining whether the ex situ

seasoned component meets a predetermined quality standard.

5. The method of claim 4 wherein the predetermined
quality standard comprises the maximum number of in situ
20 seasoning cycles which the ex situ seasoned component would

be required to undergo before being placed into service.

6. The method of claim 1 wherein the electronic device
manufacturing system is selected from the group consisting
of chemical mechanical polishing, chemical deposition, ion

25 implantation, epitaxial crystal growth, plasma, oxidation,
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a seasoni ng chanber; a gas supply connected to the seasoni ng chanber;
15a fixture adapted to support the conponent inside of the seasoning
chanber; awypagswsRYMP connected to the fixture; and  pogdhodRReos
el ectrode and a | ower el ectrode adapted to create a plasna 1 nside of
t he seasoni ng chanber; 20wherein the fixture is further adapted to

d he pl h ifi f ent . . 10. _Th '
et em o R "R s 8P e S EBERRRr | 2B S1GARINET i he

syst em of Y RVEAT
seasoni ng yaanear 11. The systemof claim9 wherein the
| ower el ectrode 25 conprises the fixture. 12. A method of

i nproving the performance of an el ectronic device manufacturing
facility conpri.siangiethod for sedsentiggt ha alsberonicetiecieoni ¢ device

manuf act uri ng. conpgnent seasoni ng steps. whi.ch are performed usin
product | SRULAGHENES \WHETEBy CPRECRRBENBASENEI BBt PoRF CReyPBRELS Ty

manuf gct ur i ng esylseMgdenat cBRpbiehedyeed: plasma; and

forcing the plasma through the orifice.

8. The method of claim 7 further comprising the step of
mounting the component te a fixture which is adapted to form
a seal with the.component and reducing a pressure within the

10 fixture whereby the plasma is drawn through the orifice.

9. A éystem for seasoning a component of an electronic
device manufacturing system comprising:
a seasoning chamber;
a gas supply connected to the seasoning chamber ;
15 a fixture adapted to support the component inside of
the seasoning chamber:;
a vacuum pump connected to the fixture; and
an upper electrode and a lower electrode adapted to
create a plasma inside of the seasoning chamber:
20 wherein the fixture is further adapted to draw the

plasma through an orifice of the component.

10. The syétem of claim 9 wherein the upper electrode

comprises a wall of the seasoning chamber,

11. The system of claim 9 wherein the lower electrode

25 comprises the fixture.

12. A method of improving the performance of an

electronic device manufacturing facility comprising:
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513. The method of claim 12 wherein the step of reducing the nunber
of electronic device manufacturing conponent seasoning steps further
conpri ses worherasng t he bal ance of the reduced nunber wirredaaivonscC
devi ce manuf acturing conponent seasoning steps outside of the

el ectroni c device 10 manufacturing facility. 14. The met hod of

claim12 further, ¢q u;:%' ”%uh%%r%%pe‘i ‘t@éht%' Bngdée %&nﬁ?é‘é%?f‘n

el ectroni ¢c device ma

10

acturi onent
component seasoning: steps whlch are performed u51ng

production equipment, whereby the amount of electronic

device manufacturing system downtime is reduced.

13. The method of claim 12 wherein the step of reducing
the number of electronic device manufacturing component
seasoning steps further comprises performing the balance of
the reduced number of electronic device manufacturing
component seasoning steps outside of the electronic device

manufacturing facility.

14. The methoed of claim 12 further comprising the step
of installing a pre-seasoned electronic device manufacturing

component into production equipment.
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