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METHCD AND APPARATUS FOR SEASONI NG SEM CONDUCTCR
APPARATUS OF SENSI NG PLASMA EQUI PMENT Technical Field

wab@spessent i nvention relates to plasm equi pPENKRaA®EM03386

i n manufacturing sem conductor devices, and, nore
particularly, to a plasma equi pnent seasoni ng net hod
and plasma equi pnent to which the plasm equi pnent
seasoning nethod is applied. Bpckground Art Recently,
pl asma equi pment has been increasingly used in a

sem condyeeion memmwmm SEASCRENG SEMITGSDECTOR
equi pnent IS nai nI use to deposit a material |ayer

onABPABm%@ECStF&i\I Nt BREASMA EQUIPNENE i conduct or
waf er. However, the follow ng problem may be raised
when the plasma equi pnment is operated to performa
sem condliechoicaltéieldf act uri ng process, such as a
deposition process or an etching process. Wen the
deposition or etching process is perfornmed in a
process Thapiesent dfivention pélatsdo ptgsmarcqntpm asedhin manufacturing
predet erm ned, peri od ,0of cha |t al .
et BRp T BREE oV itk cancy S Rrg oy fo By Padipflont sgpsoning
bemgehiodraat §slasnies pasipabhtytovkkich tthe phimhieqgippant asssonmg method
perforped, the first wafer effect is serious. Such
fiPHPPWeft-er effect is generated when the etching rate
is higher or Iower than the nornmal state. For this
reason, it is required that a nethod of elimnating
the firsBackgramde¥tect, for exanpl e, a seasoning
nmet hod, be changed accordi ngly. Neverthel ess, concrete
regul ation or standardi zati on of such seasoni ng net hod
has not Rewenfiarasmepeirmentdsnsequisaiersinglidset i hespiggnductor
su e er

el e Bl B TR TR RMGET RRMIP U0 deposita
I omateeldl la@pm @Irmwndlllh‘@r (m&m ptchdlneesemwmlduugtor wafer.
i nevitab
t her ef or}élxwge gg ?gllo%iﬁg % g%lgés%ﬁﬁrﬁad)}u%%lsw gﬂ E)H g‘gasn?dngmpmem
C oft dpetudedstopreafdria tai semwcmdactdr tapnfatturing iptacgbs, such as a deposmon
def ecti veness roducts iQnthe.ch f S
eqiOFfEnt" a@oﬁ@&ﬂ%echﬁss |t{7lfh§fnpt %f 8550%{t108 gt icfthg fMBoess is
C Oﬁéﬂfdﬁi@d&h)/a Pragsosieanitee oft the epladind bgnipthemtbaftersaipredetermined

teP Stgg{ of; é%gmggfrﬁf‘%ﬁlaz'@fpﬁpys uc h T f is' %.[IF%? 653 wafer effect,

: nuHia?rbeogewaémctEsp@élaumia%wtaﬂng @r@aehsasw perfofinddnehe first

I nvent i on Therefore, the present invention has been
nadaler gifeetdgseaioune above

Such first wafer effect is generated when the etching rate is higher or lower
than the normal state. For this reason, it is required that a method of eliminating
the first wafer effect, for example, a seasoning method, be changed accordingly.
Nevertheless, concrete regulation or standardization of such seasoning method has
not yet been reported. Consequently, wafers having suffered the first wafer effect
are discarded during actual mass production, and therefore, productivity is lowered.

Especially, the chamber idle time is inevitably provided during continuous
production, and therefore, defective products may be produced during continuous
production in addition to initial defectiveness of products in the chamber of the
plasma equipment. Consequently, it is preferable to continuously diagnose the

state of the chamber such that the initial defectiveness, such as first wafer effect, is
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problens, and it is an object of the present invention
to provide a plasna equi pment seasoning nmethod that is

weapabssof preventing initial defectiveness WAETKR2004/003386

pl asma equi pment is initially operated or when the

pl asma equi pnent is operated again after a

predeterm ned period of chanber idle tine, and pl asna
equi pment to which the plasma gqui prent seasoni ng

method is applied. In accordance with one aspect of

t NentsERherd HYRM h@fberld? @ 12BE WEMBBOPrB@IctPRE aflnsfaehiied.
be acconplished by the provision of a plasnma equi pnent
seasoni ng net hod conprising the steps of: measuring

t he ratig; Qf rGal -.sgion intensity of silicon

oxi de ( |38%§@%g€e Igﬁgﬁﬁgal.species to optical

eni ssi onlheneforsithy pyéseshimention tas i ben coagso it §iqvCoyf ) the above

bas em gal, speci r t f
T, L% G0 e, BRSOV €
t cequiprheitnseasqrlims meetiod des d5 cdprabde mif pregentingtihgial tdeéectiveness

val ye of the neasured .opti,cal en $Sion, i nt.ensi ratio .
! oW Rlana BB ARty st SroPne e Haita Abiginent is
nodper@bd agathe Bftdlixﬁ agﬂrbdidtﬂergfiﬁet .h d pediel 0 eﬂiﬁﬂnbeﬁ itﬁ% fings nemd plasma
rocess is s ed into e ocess chanber. based, on

P erimagt o HLRIE plRea AL et FASRaRS PRUMGLIP ABDSR. e
nMeasur edinofichfdinc® RS b abpice 08 ithy pidskhiOinventid, thé above and
t he predeterm ned range of rmal state, seasoning the,

i nethes opiests £#e ber a@@whéheaﬂ%é(?ﬁwo PEQYATIOR Gthd Rlagiia) egpipment
CORANENY sheBiod Efnpraff 1hetpaDf: MBskuringShe tRioCoRSHRal emission

the optical emssion intensity ratio. Preferably, the, )
opintensity efsilietnorxide(SiAs)-based ghonaicalespseies tegpéicalgmission intensity
co . ' . h At | o

¢ o G GEF oS0 L Bhrld P32 E0sc ARl BpRresaiont M2 process
t hehanber of plhsma eqilipmsnabefbreseneratingdthe elesmarsqnipment to perform a
sp r 0SCOopL G ' e Lcal | SSi . .
SEEUPERERRLE AIPILT RO, SO S TSl ol mission
i fintdmeity adticeisofvithinea peeslstermihed pangeadf sonngd istate or not; and, when

intensity ratio is.ahov he _upper. |imt_ v f th
oricagis S 47 B o proBRSris shlert iy Bodeay chamber
sepgediongtht aesulippf detbintightiore anthi that grsvdiaw bfighe measured optical
relatively increased percenta of. a, conpopent th .

| nERISOR PR gEe oy G PGP BAL TGS Of SeHmal i sppsoning
f | geihtdRoCoNRO pitkedsChahbéas ellasieatit ealo dvetipeser@tsoNthe reaction
conmponents of the reactjon gas Into the process

c h&%f’b@ﬂd th&ﬁdo Ph".‘qgﬁ éhe\/%ﬂt’&é 1S1PR IHGISEY, PP opt i cal

em ssi onpieRl;gRIS] the SptfchPerhisiBf|iRMhéiReratioWaEashtifg btep comprises:
val ue of theprédeterm ned range of normal state,

pesipphing dhe eesstian sgssionPhgised 18 iHpI Blasee GFereredp; B process
9ash ARk ngxcgt%gaEHeV Rla¥idd ﬁéf A6 G Pﬁa@ﬁﬁ,ﬂ hA®$efbrfiing spectroscopic
cofponerit that” i ncreases-the optical em ssion

i narealsis thrayightoptical ienissim rogdsueeniest.q c) - based cheni cal

speci es ?I[E?é}gbly, the seasoning step comprises: if the value of the measured

optical emission intensity ratio is above the upper limit value of the predetermined
range of normal state, performing first seasoning to supply first reaction gas having
relatively increased percentage of a component that increases the optical emission
intensity of the carbon fluoride compound (CFy)-based chemical species among
components of the reaction gas into the process chamber; and if the value of the

measured optical emission intensity ratio is below the lower limit value of the



10

15

20

25

conponents of the reaction gas into the process
chanber. Preferably, the reaction gas to be used in

W0 b@s5p62sha process i ncludes carbon tetrafl uor PABEKRSIH4)N03386
and oxygen gas (Q2), the conponent that increases the
optical em ssion intensity of the carbon fluoride
conpound (CFg) - based chem cal species at the first
seasoning step is the carbon tﬁtrafl uoride (CF4), and
t he conponent that increases the optical em ssion

| NbRAGkANinGA rddde oF nbirkMRta8 ipeortnBhg sédond R&BHInGE @hp";ﬂir second

speci es at the second seasonjng step is the oxygen

( CEpctiongasdesingapletvely trererswt Priseniags i e compoReit % agases the
n%m;al QtﬂlssitoHGiﬁt%nél & tﬁ% kiflesh @ilé@ f@@ﬂ%h&ﬁ%@mwal spe01es among

rirsing. a ss chanber having an i1 nner spac

d etompahentyerf éhmreadlorms fise therpyoeesprhasmlerpr ocess;

pl asma g ng, ¢ r

for gen ef%?%r%%l'y Qhe %a;ctlgx:;] %gg?& %g?ﬁ]seﬁhiﬁ e ?ﬁlgﬁﬁa %P@d@pse includes

s pearbomw seteafuoride QCB& amducndygemgam(@zj the ¢dmepomeht thef incteases the

proc chanber for s t ro ica ana

e areeL P, wiergig SETEE PRBGH B boBBRiniricd-based chemical

op_ﬁpe@%ﬁh MRS &‘fm seamﬁﬁgh ts;epr it rtlcef catbos tea‘aﬂl ud>raie| Q@F4) and the

unit for ¢ ulating . the.ratio o oatla

i nEQARGTEpt g the; Optical easissiom nlsas of filsiten oxide (SiOx)-

S PB4 ShérRicaPipetidl atlit §é‘doﬁdﬂ sdaBbriiAS btk ithe GRYEMLas (O,).
fluoride conpound (CF based cheni cal species from

the r esuftt gcerpRsEt B aﬁraptéqsee%nesfsesp} & PPN BYSSi0Y, there is

gfd%fdea&ﬁas%{ lﬁéﬁt%nﬁﬁe %r 0SL qﬁb@es@na{ayl%e? KVidg an inner
nd conpari ng t val ue of e calcul ated opti cal

a

enbpask sefined éhﬁgemyfor @prf@nwngw Blagipe PEQGsTH mbsmarggéer@fmg coil
no t r

hoABBlh, A el R Dbk Ml By o, pision
t hspes@asmmcn gnalysin ewdt suquptedatnl the mualh afother processi t:hamber for
Ig;pe%ﬁggco cailﬂ gail}%fgzg&[gych% 1%%%%&%1%;@%@&1’( it ﬂlgd;g[‘}@e% cﬂgxﬁber an

roce seasoni ng “based
t hepm&d enissihat lntensmy mh@ voluti cabrul ation swiit fori mmlrgythe ratio of

Bﬁ‘éﬁ% ghﬁl%bo%g'lbge‘% g s1g??r%{e§x1g%ﬁée1§& Qg%g‘l; h@ltnllc%ﬁ] aﬁ%‘aes hs optical
ot baissaVarhsiges cafbdnl'ﬂilopnﬂe seinpommv(ﬂﬁyl)-dfasad bhenheal Ipeades from

ar | nder.st oqd omthe follown
S oA @ o BRI TREIH WA e Pl BRIl ngpmission
dr cﬁr6§oo i aﬂ&l;yﬁb" ‘urdl @nd Jcohﬁaaﬁné |thev vel@s of the calculated optical
schematlcally illustratin asma equi rrent e oni

a .
e EMSEIORCIBEIgIt gatic Wit GreoF e BRme B poal e 10 Wermine
Pr Ghether Iséaésﬁ’hg as, neEésgiryzanﬁswﬂatSlﬁﬁ& I FsRhsoniWisSdprépiate if the
an exanple of a plasma etching target to which the
pI sensening if RReRTFATYs 8d B HIAHHCOREOh Bt g&&en@wlﬂfgg supRly af reaction gas

ﬁftfofdg@éa eRBOR B el chdiSod! ©S Plitfornt UBE dcQbbriify based on the

app
determination of the optical emission intensity ratio value calculation unit.

Brief Description of the Drawings

The above and other objects, features and other advantages of the present

invention will be more clearly understood from the following detailed description

30 taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a flow chart schematically illustrating a plasma equipment



FIGS. 3 to 5 are graphs schematically illustrating
seasoni ng sel ection of the plasma equi pnment seasoni ng

woredokoek3sccording to the preferred enbodi nent PET/KR2004/003386
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present invention, respectively; and FIG 6 is a view
schematical ly show ng plasma equi pnent to which the

pl asma equi pnent seasoni ng net hod according to the
preferred enbodi ment of the prgsent invention is

appl i ed. Best Mdde for Carrying Qut the Invention Wen

p| Wniﬁ W RS dochbitthg RES pefdiedntt cSHBNtIT RS SR sdri invention;
manutactring sem conductor devices, such as a )

deposi t i GHGpt tcesestignalaviewsheiving a5 exaae of 8 plaseactehing target
agg) Ryl q{le }la%h?ad ChGpbHRE geaggﬁihﬁdmgihoﬁh%ﬁﬁn% qb ﬁ%xe preferred
time, reaction gas s supplred 1nito a process thanber
befmbediment bEtheipgesent mventoads applieds he process chanber

such tha ma . S_generat t. 0 .

e oGS50, e S50ty RS AU fcion o
t hiie plasrha equipiabeticichsonigsmetheod abcadingito she mafered embodiment of
eff.ect, if,.@&rﬁevent ed. This thod is proposed by a

pr &I BPHEEPeE V@™l esent i nvention, which

wi || be #8GCHiibadibelsehermaticdly shbwingnplasideeqhi@ment to which the
effectively diagnose the state of the interior of the

pr Blasma caHLpRIsEE SeaspRing g’ Oté{ﬂ%tﬂ e relgned ﬁ%lfboélment of the
Pr 888kt ihPMRidhiiPapgie@poses use of the ratio of

em ssion intensity of silicon oxide (Sig c) to

em ssion intensity of carbon fluoride conpound (CFy),

whi ch ar Be&%ﬁ&é‘ﬁg(fah?[ﬁ & thERWkAtforof spectroscopi c

anal ysis on the state of plasnma in the chanber, as

measur enent paraneters for diagnosis. In the preferred
enbodi ne f ' i i rat i .
em ssi on Wl}ﬁﬂ epr%%ﬁ?ay&{u:?ﬁg% ﬂéa{r%r;bgfs}?%%}? Riagﬁ g ip?éldegsf R)fr manufacturln.g
si kérnmonductateddviay, chidhens ssidepositioneproicess of apagtpling process, is
fluari C nd j . e . . .
e eted SRR bEobind MEhiod 3 MRS g, reaction gas is
whetifydiedt ine waproeessfchiatmbenbafone amenafer piariatredwed Kinios the process

wthin a pr ter,m ned ran f normal,,state, for. . .

exc et SR BTG P A ol Re A of "R jprior of the
| lf rdcesathi@nbsk iﬁ@l@i’ghdi;d’dlgsdchfthhleinﬁﬁaifcwféoei@eleambpdlﬁtram fr'l]rst wafer
0 e present jnyention. If it is determ.ned that..the
valebgd‘ofs l?rﬁ‘é‘?Pé%f{;ur H’ceﬂ]ﬂ?grléﬁ’é‘?@ﬁeq gy\ﬁi ?#‘W h"éng(’dlmem of the
pr ?Q&Eﬁriﬁwﬁi@nr WHLA il BeleBBibedttRlRy irddetgil.er is

in

roduced into the chanber to perform gtﬁereedet,er 'rﬁad
process. 1 fordar tosetfgetizely Hagnose dhe sige 9hthe Tyerignef the process

me AR §hbdEmBAL of Mk NirBsehb SrRABSIE pREPBs ke of th
ragggﬁ%}?nmgrpnlglf state, on th% ot hmér hand, .the&)stﬂgtbe ofeo ©

t heatimefeernission fintepsitycofasiiean ¢xjde €360 dol ety tqnpity of carbon
U WG ¥ BE SoftipotfiP FERL N IWRLE aREbBAITR Krom the results of spectroscopic

analysis on the state of plasma in the chamber, as measurement parameters for

diagnosis. In the preferred embodiment of the present invention, the ratio of
emission intensity (i.e., emission intensity of silicon oxide (SiOx)/emission
intensity of carbon fluoride compound (CFy)) is set as measurement parameter K.
Also, a determination is made as to whether the value of the measurement
parameter K is within a predetermined range of normal state, for example, between
an upper limit value KU and a lower limit value KL according to the preferred

embodiment of the present invention. If it is determined that the value of the
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Specifically, first seasoning is perfornmed when the
val ue of the neasurenent paraneter K is above the

waip@ened3sm t val ue KU, and second seasoni ng i SPCT/KR2004/003386

performed when the val ue of the neasurenent paraneter
Kis belowthe lower Iimt value KL. After it is
confirmed that the val ue of the neasurenent paraneter
Kis within the predeterm ned §ange of normal state

t hrough such seasoni ng, the wa is introduced into

t @ cshedihett &aﬁﬁ%t&*ﬁ RvifHin At praletBinfiBe® raige &F :9rihal state a wafer

perf or ned. the present” invention _provides pla
eqisi iviedncado e rthe thgmber o t peaformha Rredaler tPrO"eSS "t it is

pa&?%@rhﬁ%d KndeStel L8IRL1 ¥elide gﬁ@%ﬁeﬁﬁn@ Werit8eRP ek ahdtORvithin the

asnm EQUIanHt required seasoning I s
peprredctmamm@mg@mf gloup@lnstaﬂqeom @h;mtbcn heads the sdate ¢ ghe interior of

T

n usp@nﬁc:arllya firstr rgaasmlimrg) s peffopnedi wehm theevalne wdnthe dneasurement

; r](’)érnﬁg\%ﬁf gr ‘Ehe uagﬁrnlpg{t Vand %l‘hd Vsed er?cis Sea%lmprg & performed

eqwnem}m vil§e Qﬁ ellicatrfedsmgmeﬂt pirhmieted I<Dnseﬁeibwr thernledrer limit value
|d| I s,substantially further

[ od of chanber
oudarcit Pncanimed e ey b i bieauirigel hdfneter K is
\Ahwehm/\rhblpr&etmdl faage behemMndl %ted@ﬂrﬁblhg}f Qucheseasmling, the wafer
The preferred enbqdi nent of the pre t invention

apisiip&educsd ie theghambentand then an Kcgel plasmadivecess fperformed.

gener at e e f8gnP llmoﬁgﬂbﬂﬂwmaslﬁa RpBIpM R cafiudted such
after a predeterm ned perio nber i'dle tine

mthaétmﬁge%pmt P@r@wﬁt@rﬁ? iy effersively moasyprd élfrgtg operation of the
{)/ent i cfuﬁné}{) gltlll?é\;ﬁ; %gé.s%ﬁle}rg o pbMSeE %@géndlng upon the

to contlnuou
| nsqspcntlvarsdu@trcmgn o§e0h; plasma @gmpment kreusehilrib @pntmlilquely diagnose

th t

di gléen%agg Q;? tl?eq&#agli%ﬁl Osp&l?ﬁ %h n%pm%l érgoft %ﬂ?g{ 'huﬁl@gr of products
eqarnegjmmtadsfromlbelngldeﬁeodper ated. FIG lis af I ow

chart || '

season n kR K by oS Bl YRR L B A he plasma
of equipmpriteis @iptratedvagain after &pfedeRrinined weioti cfrchambeeidle time is
sho le.of a nma etchjing tar et to
 nortsredealy BheR seritus L ERRTE FhERbELBtRs s GRS which
pr Wrﬂ@ bg Ql@sl,:c?i(%@ @gn?mn &dtail Her @faﬁ%ﬁﬂﬂt Tllieltpxl’elferf&ﬁl ¢mibodiment of the
applie are gra ica .

i Prgmlrtarrqrg%a%@n lﬁé tQ dhecase teﬁl lhh&? ’f§(§ s is generated when
:%gm% §¢%ﬁ§ﬁi€htnﬁ JPRENEH a6 UFEt ﬁ@brédétérﬁﬁné& pédd 6flchamber

of présent invention, respectively, and
F| wle gmesw]glevqhé\nlgwp@g}tpg, ngﬁw‘]yn@)eﬁqtg@,r@éthough the preferred

quﬁgg&g{cegg :65 whé ‘H?esteﬂﬁ nﬁ’&leﬁﬁ?g rrrﬁg% 'bg %{clﬁglﬁtsﬁ%ydnﬂ) continuously

pr espeat andvélagmqsn the state of the chamber while the plasma equlpment is
operated or to inspect and diagnose the state of the chamber when the plasma
equipment is initially operated.

FIG. 1 is a flow chart schematically illustrating a plasma equipment
seasoning method according to a preferred embodiment of the present invention,
FIG. 2 is a sectional view showing an example of a plasma etching target to which
the plasma equipment seasoning method according to the preferred embodiment of

the present invention is applied, FIGS. 3 to 5 are graphs schematically illustrating
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is applied. Referring to FIG 1, the plasma equi pnent
seasoni ng net hod according to the preferred enbodi nent

w@Rooshe23py esent invention i s substantially usePCi/KR2004/003386

the case that the plasma equi pnent is operated again
after a predeterm ned period of chanber idle tine
whil e the plasma equiprment is normally operated,

al though the plasma equi pnent geasoning nethod
according to the preferred embodi ment of the present

| NYBRIHiRR sélScipdnSof teepliéma ‘éqhi&b%dé%@ %ea%Bﬁn?'rﬁ&H@@ Qcddi€ing to the
state of the interior of the Chanber whiJe the_ plasm

eqpriefareadt emiodipentarfehe @resmewvemi@np respRelVeluaptatE- pds a view
' nécth%f?llajué(al %ﬁ%ﬁ% - }g iﬂrﬂerﬁf td?j e@ﬁirch PiHe0 'i‘)lasma equipment

escrl |on Wi
heseasomﬁg arethn‘d aceerdingsto ﬂxhaxre&npd am’mdmm @§ éhe prgpent invention
exa an etching process using plasna is perfornmed
i not ﬁ%asna equi pnent after a predeterm ned peri od
of c haanefehﬂlgtotHIﬁie 1 tﬂe@lasmupﬁpmdmteseasionmgrmalhgd @acemrding to

o e oorelohe ool MR P ST p e Ba¥ sl useful in the

C hedyb ehatahel pt Ig a%ﬁiaceqﬁltpﬁfm&iﬁ e ypérater ageweaftersa pmltletam)inleé geriod of
to ex e reaction gas into a plasna phile

| cclfptior a8l ding RO GXoREDe OUDAERR SCToTRRLY SeFa. although the

pl Fl558a REIGARAL deasdffid RletR. actbiithg foltRe preteal éiﬁ‘@é‘cﬁﬁfént of the
may be a deposiition process or an_efching_proc

c| Briepeny IpYengen dy plse useful thinspedtiaag dnegesshiesi ﬁ@f‘ the tnterior of

P! &2 MBhanfburCvhile nﬁl(eabﬁ§m§ eédltﬁﬁﬁleﬂﬁ fie CdpeyRate oY, whek th@Splasma
first water effect, whe | asma eqU| pent_is

opequapBEntaigainitiadlyt @ereecbr eFm elarinet deseriptien.ohoverghbe detailed
' dh@se* ﬁ&}xvsvm h gien ﬂ@%?ﬂéﬂg? gt ﬁﬁlc‘aﬂ 1h3t £pkaghh gf&%ss for example,

exa e net hod of seasoni ng
t han |etuhmg process tlsheg olasnaeis pérfarmedpinatheeplennd pemlntnent after a

begleBSiohhida YEHSI BF ARLIRPile ot whet her chanber i dl e

é chanber is not
oper at edThé shambart alle ttinaan meand efirae meedanye foe newmteint theeplasma

wnr iR e sRRGPECRRRR A4 F nblL Wtk b % sty gpa radio
i nfr_tee}ilfbne?l QKE)E‘p(()j\Oér it met ppifedeo equ:tqothen’eactmhl gal ints a plasma while
easi measur, e

f
e_x i g}qn}tawg slﬂr{g‘g ﬁ%‘%@’c‘?ﬁf e g\ﬁli}l tl.'teh actpale plasma process is

foraads tAhso, metpm&sé PdayWbd & depaitidraprocess or an etching
de ctlveness suc %Eflrst waf er effect, i s not

gePrCEtsed Forgriadyueh opserinting. At eFing PR Yngnpjasge, which

chadedeAGERbEY aefetzevemeﬁss NRuch' 8¢ SRS wvallr Bifés) rmvhen the plasma
equi pnment, and therefore, the reference tine

ex PRHPRERT il qgﬁr'@@i agaip afies o piedetermipgd ;ﬂeagiira)f p%@b@% ide time,
OF w0 Be described below in detail for example.

As shown in FIG. 1, the method of seasoning the interior of the chamber
of the plasma equipment begins with determination as to whether chamber idle
time t, i.e., time for which the chamber is not operated, is greater than
predetermined reference time tD (Step 100).

The chamber idle time t is time for which the plasma process is not
performed on the wafer in the chamber of the plasma equipment, which is easily
measured. The reference time tD is experimentally measured. Specifically, the

reference time means the maximum time for which initial defectiveness, such as
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respective plasma equi pnent. If the chanber idle tine
t is belowthe reference tine tD as a result of

W@ 0UpAa6a3son bet ween t he chanber idle tinme t anPCT/K&2004/003386

reference tinme tD, the process of seasoning the

chanber of the plasma equi pnent may be omtted, which

is very advantageous in terns of productivity. If the

chanber idle time t is not Iesg than the reference

time tD as a result of conparison between the chanber

| At Wall® dffeRds tnde gé&Eﬁé@nC@oﬁseqaedtQ tﬁé“&fe%&&?eotﬁkhe 4D may be

process according to the preferred enbodi nent of the

preéhnaged pecasdinigoie plasmyePraseses or whasma peuipmeni and ithgrefore, the

ti Shthille &t GHL RIS dckiVE pldBASprec
f@?ﬁfrgnéestuﬁgttDlalrgl%ggéﬁ}get vve%g% Jof cha% 10@ ?e tls‘pr esses or the

anmSPMVc@iasmrﬁqalmmm tD, and thus, the charrber

seasoni e

Sea0n 1t o sHERML Bl s KBl SHERIBERENS L g el of

pl aﬂnparmqnlbpmm the chanatsenidid tm& e d2h6 yefeiknee timdedP), tife process

t he. neasur enent ra er .Kis obtained to inspect .or, .

G SRS B R T S nadgp b ARRERRY Be GPRRRE wileh is very

chgivhae fage&i!iyf lﬁxﬁtﬁﬂﬂﬁhbﬂ%rodﬁhfﬁmgﬁr IIE’ThE chbmber e titve t is not less than
nteri of the anber t he pl.as t is . .

rolie e Baencs fime B aca trsuldiof cRBPREST PR U Fismies idle time ¢

| Sarb ' REfrdriceMirb eDYERS WeBEBHihg 26¢8sE -actbdingaks!@h®fpreferred

t he nmeasur enent paramster K.is nmeasured through

cotpbelimentpbihy proseprinygndiondaperéymsdes i n the chanber,

whi ch seyiRUshY chihBGtidle! fife Ri880RIRS BfeBStle réfefence time tD as a
exanpl e, when the plasma process perfornmed in the

pl mgnlﬁ oé sompatipen befwaen ghecehantpepidledisge t gnd ghe refeisnegytime tD,
a 2l 099& Jagelol ) mash:
silicon éxtlhée igbeﬁ %égsgre sfcle% 1 dl%%agﬁchewaﬁqg%e% es ement
separamstey Kf dredhé wyrrentestatecini ti@ phasatess sof thiei plasmrayequépment is
prin ents directly participating in etching
reac?éll%%i%ﬁgga @fltutl ng by-products obtai ned by the

et chi ng Thaotaluenof mheanteﬁmrembnspamamtﬂiuKt xsr oblemed do inspect or

e L

et elrréng stadé g€ theciargpior of g claanhtenwef thmphsmaleqhqm&mt islfheasured,

for on, a fer, the lo ma r 510 .bei n

& ThEgHH  EIbe TGRSOy PRametie 1t SR ATOEE ffmosburement
(Tfe/sﬁ_l*t N) Ty all2@f hiyi ﬂ]@aﬁlrélhélﬁk @@ﬁt&ldﬁér @CDQE Olesdk&l Ythrough
60 A/ 200 A formed on t hel ower ﬁ
t i IAPRREnhanalysie q zf;héml@éép?%%’é’d ?’Gn‘%@1 Whlc seriously affects

t'ﬁé?ﬂé&ﬁé%&@éﬂsum nitride | ayer the titaniumnitride
| ayer 530 being a barrier IaY havi ng a thickness
For example, when the plasma process performed in the plasma

equipment is an etching process for patterning a material layer, a carbon fluoride
compound (CFy) and silicon oxide (SiOx) are selected as chemical species
seriously affecting the etching process, which may be principal components
directly participating in etching reaction or constituting by-products obtained by
the etching reaction in a typical semiconductor device manufacturing process.

For example, when the plasma process is an etching process for patterning
a plasma etching target comprising: a lower material layer 510 formed on a wafer,
the lower material layer 510 being a silicon oxide layer; a titanium/titanium nitride
(T/TiN) layer 520 having a thickness of approximately 60 A/200 A formed on the



of approxi mately 200 A, a tungsten (W |ayer 540
havi ng a thickness of approximately 900 A forned on

wao b®spe3ami um nitride |ayer; a silicon nitri dePCBKRR004/003386
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| ayer 550 formed on the tungsten layer, the silicon
nitride |layer 550 being a hard mask having a thickness
of approximately 2300 A, a silicon oxynitride (SiON)

| ayer 560 fornmed on the silicog nitride |ayer, the
silicon oxide-nitride |layer 560 being an

anidwer $hdtE&4ll 19g?erl ax&&mﬁlﬁﬁiﬁmdeauy@gm fohtnek 88%Be @fanium/titanjum
approxi matel y 1000 A; . an organl c, hot't

anmtmiq;kaw@rc ﬁheohtana%mtm@/&m H7er1pg 9 i f%ﬁ{ﬂea laysr bryjeg & thickness

0Q; As fahg®ech QWY h&yesi 54¢ o thickness of
OXI de |trrlﬁgﬁagl m)grgand agiﬂ]otor)ési@};t tteyhng5§0 eSS ©

foaqumtelméoer £oineedoen thentitaniuim pififle dayiesra siligen nitride (SiN)

SRR 550 5 R KOOI ISHETRRADG 14l Sl b

i nmahie hevinges ﬁucltrwﬁt)ef appiokizhatelyf 2300 Ahe shedm ngymtﬂde (SiON)

P! 055 S50, a5 W W0l NEABIRAD. HUGFIHE ERIRRHEE tayer 560

t hb¢ing afatiaeflsctinh lapan(ARdl) nyery Eﬂndﬂ&b.‘y z‘éabpmxmtaeely 1000 A;

chanmber ar arl ou ect i var.i ous
cofbnEts Rattehatusogisiolse (GRARGT d7P FiiHE S pickness of
| ngphreginately 6D0dA florhétoitticesilitbe Sﬁld&t&ﬁtrﬂlﬁslaﬁ@[fﬁmherjﬂﬁtoreswt

of chem cal speci e dlfferentl affe
pr 8 RS o e e bl FORSHPB YRy i olyn in FIG. 2,

(ngaarl%}{j ﬂd&ﬁd@' g IunAX(CIR,) (&21dd Silicomhd-lle e(Bﬂ)x) are selected as

princi pal conponents direct I)y participatjn

pl skemical peeiss itothe Pareess ¢hambisy WaiEY téa%%tﬁia'@a DeFeBhe

i nner wairh, ‘}Eastolﬂewﬁp %Hp%r‘tﬁﬁ ﬁMOI@&@@Hﬁﬁ)ﬁuncPr(éF§f-‘ |aﬁ&ttﬁ‘€j silicon
to obtain the val ue” of the measurenent paraneter K

t hexide éBdx)eate splsoldil mbﬁtat epmpprensy f ehgmicab meeics r&nahyﬁ%i in the
va% %r e IRaRyr ﬁﬂeﬁﬁecﬂaﬁ a(?fe"sﬁfh KatiSuss %Bm@?nérﬂ? of %hemlcal

emn ssi on’ i nt ens I con oxide (SIqc)
emsmmsns veryehifficuit apf mﬁszebbwe,fahd duﬂbl%nmﬁwn dafigmomponents

(SPEpFRIAT PR ALY el WCBRsBA Hbocss. « Conscquenty, the
( Ceatbon fhiorifie aopoinid(Giad ahd dr tilieon eside (Si0x), V_vhlch are principal
chaapieatt Qb pirhibaine 1 S RiParbrofe e Ridelfy potymer
PahdyEbRY to Khé néetill ﬂieﬂﬂfaﬁﬁkﬁ ad by-peoduetsi ﬁfersbwcteyl to obtain the

eval uati t he st ate of tlgﬁglé'nteri or of the chanber,
i nV%HFé’ﬁ CASPLEIMAL BIGREEE -5 perforned. The results

of spect Irpﬂiéopte@‘er?é&ﬁbﬁﬁﬁbﬁn@ﬁt bl Qhéﬁa@ésentofnvteﬂt@on nheralle of the
of the chanber nust be obtained.in order to neasure

t henegsHreRenk ParpRetes Xs it hahthegatia of capssion mgensity of giligon oxide

t NESip), 5 S BnBSibi 'Tﬁt@flsdysoiceaﬁ%ﬁ YhiceRet@mpound (CFy), 1 e., emission
anal yZeconponents of chem cal  speci es present he’

chmtg;suty ili¢pn; exide &S\uﬁ)n)/ﬁmp:qsgn mtensity of carbon ﬂuonde compound
(CFy), which are obtained from the results of spectroscopic analysis of the state of

plasma in the chamber. This setting of the value of the measurement parameter K
is very appropriate for experimentally evaluating the state of the interior of the
chamber, in which the plasma process is performed.

The results of spectroscopic analysis on the state of the interior of the
chamber must be obtained in order to measure the value of the measurement

parameter K. To this end, the plasma equipment is constructed to analyze
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Accordingly, the construction for analyzing the
conponents of chem cal species present in the chanber

WO pooseed3se i me wil |l be described first. ReferriPQI/K&2004/003386

FIG 6, the plasma equi pnent used in the preferred

enbodi nent of the present invention generally

conprises a process chanber 610 having an i nner space
isolated fromthe outside suclpthat a wafer is

subjected to the plasnma process, for exanple, a plasm
e:]coﬁngp@gezggl 8&3 eBA@nlchhspl‘ehles pregent if ml&?@ﬁ}]a@ibet &high @sﬁﬂﬁﬁvnf in FIG. 6.
chanbe t the Lo in.the inner space Q )

t HECEFEREY s thenSRRSERCRRD m?rsﬁafyga@sﬁﬁ SOMRAMERts GRS gpecies
quréseﬁ’éﬁ th® BhMibéiin t&e tivf il besdd¥BRdERest. Al t hough not

shown, bi as power part is electrically connected to

the waf dief g0 fq i FI§ plr tthsgrlaser eqwiryeg usidadn pbge preferred
t Qridd@im&tieds thg_E) es\éﬁtf ﬁ"veﬁt rfehnsj %ﬁ%%é‘% yﬁfﬁé’esg%lhﬁlﬂber 610

el ectrostatic c I's co used
s éwmrmuun@‘rspmola@lfrqm gheeqwssléeremh thava whisr prbiosted to the

S S pidfss, TuCLARER BalRTEhit bitleetii Rle fBtr dhace of the
dipppassechanldrad e d¢ tierlawiengart oi theﬁﬁmarfspacemfcthe mon@s chamber
| et fi.el

T SRR el BB REBEY 65l B8 Whth fuf ofREss prowntea
Vlzﬂlithmughsﬁﬁp:ﬁﬁ)wm esbmg qmvm\t/]mt malelec&&ﬁllySconnected to the wafer
el ectri.ca ect tq.t he rat
artoE pptt SR Borinerhitn BnBer Ores fer NG BHEL fupporting
QQjaﬁr 650 Nfaf Gel aﬁ%lecdﬁ)sﬁlﬁur&ﬁlcﬁo(&ﬂ(;) Qrhith &is Ve mhm61hl used in
t he ess chanper 610 is nmounted a view port 660

aISP’GW UGIRE AR WIacNag egWiPBCBLent i n the i nner space

of the WIPERS precRTBRIMIRE1100isD@ispHRUYZ Améi 4D 8t hermetically
optical analysis tool. The view port 660 is used as a

pasdiftge theo Pregset «bamber 1618t Yeiths some PAO tiedigpesedss plasma
chapbatin® 1bi1 696 'fﬁf“lprbﬂfl g”ﬁ%bt?&n%ﬂeluécﬁad Qéée&éﬂf‘y b §¥nerate

port 660°is transmt ti1cal conponent
arrdaspyi. s Thei nlam@gerwmtmg dodl @&rme:c be tnanytached ineviarpnas shapes.

RsqlBipOULs Lo PRRIRERuNERIS WL AR RO oot o2
i denaprilying arpionizeruenef (Rifjepavecl togpamize gensrasgneoili 620has source
prg&&g& ng chanber 610. The optical conponent analysis

70 may be an optical em ssion spect r oscopy

( OES) Thethepwalt alf tienmposeschapbet 6066 cmmou@ﬁ&‘@ view/ pm'e660 for

B O T TR R R e

| 'HeamhBled witht 8y sjical arghfsisstoul. C €Thel view poripdaif is uk&blas a passage
for collecting light generated in the process chamber 610. Optical information
collected by the view port 660 is transmitted to an optical component analysis unit
670, which is connected to the view port 660. The optical component analysis
unit 670 analyzes the light generated in the process chamber 610 to identify
components of chemical species present in the processing chamber 610.

The optical component analysis unit 670 may be an optical emission
spectroscopy (OES). The optical emission spectroscopy (OES) is used to
measure by-products newly generated from chemical reaction or to measure
reflection intensity of irradiated external light source. In the preferred

embodiment of the present invention, the optical emission spectroscopy serves to



enbodi nent of the present invention, the optical
em ssi on spectroscopy serves toanal yze by-products or

weowpoesnt s of chem cal species present in thePQI/ERe®8/003386

10

15

20

25

30

chanber 610. The optical em ssion spectroscopy (CES)
conprises a nultichannel ed charge coupl ed devi ce (CCD)
and an anal yzing part for analyzing optical signal

i nformati on obtained fromthe I ti-channel ed charge
coupl ed devi ce. Consequently, ]trqie opti cal em ssion

S PEEHYARS 5 och&tsagf’ %Bﬁ@gﬁé?l'tbs of %h@l?ﬁd‘af’ rsgé ng?e%ntt in”ﬁle process

SpectT oScopl C anal ysSI S. I'n t e pre err odi nment

t hehgmhes eft0.i nVmtoptieal emissiopt $R9§trowﬁwo@1ﬁ6) aﬂmlpylsepsSa multi-

pelanRaCaite plhbog GWEch RECDEANCH S5b82tng ouxt fop apalyzing
of optonap cigral  iafiErinatios , obwhinedh fr@nn‘élcemat-yharmelﬂdt aharge coupled

d e %v\é?el gﬁcg%hg%pﬁ%r eqeglt %ags? tsgécég)ggéjﬁy gsl Sa%van(%ageous in
pepérforning esaltinge sppbroscopicdnplysist det ecti on ( EPD)
function

fromt hefno Fﬂ-ll-ﬁri] ggﬂre S ul ! Sﬂg)rq@ﬁlg%lg E -ntge %%%g%;glv%nngrll nﬁ'le optical

COpSthpdri¢nt NGhalyRR apiki Gﬁd CcOMBLBEIN se¢E GptiesC epjssidaESpectroscopy
|s expressed in terns of epjssion intensity for
is Jsedinad . onty etor prayides re§us ¢ aﬁ%‘ﬁ‘i’?‘?"é’é lygisc which is

vahét%sw £ bBhinfe Yalub 08 82 mddi@rdfnatR pHRntedd At bat 41881to detect an
unit 680 sanpl es data regardi ng em sSion intensity of

s. endprinbyhee theplgsma arpgessns Peiiormed o g Wy eéie@apq;@trdetectwn
Ib)dﬁm&‘? ound (CFy) to calculate the value of the

rre surenent paraneter K. The K val ue cal cul ation unit

680 conpahesesulte of adooponentcrnilysisl ehfained Hranhdhe optical component

D g%ﬁ{rs?sr r@uﬁ? 267(!)0 Q%Bst}thﬂ% t}{@l {’j@ %H &Hgs 'i)ﬁe a%ectrotscoptyh éOES) is

erm ned | ower
r eexgresedfin cempaof srmssian mtmutm foo mhcmicah §peci®®90, The results are
which wl et . .
contaftie i€ SRk afcuRutitil BaGe Pk e FRRaton an sso
basamblen dhfacrepesling smidsionoifemsity @f, silivod dtide (S aldsemission

pply ynit .700.such tha tjon gas.,is
<R Phcattine SOREAE Sompsna oG o BTRNL Tne value of the
Seh@ﬁi@&n&ﬁé}ﬁ%ﬁﬁgrmocess The gas supply unit
conprises, a_contr |lve for controlli react.i
gas souri@e éﬁi?fg]f"?cﬁﬁ/l at’toﬁe‘méhf)%q F%@p?@ég}?‘? Gricglated I?o\falue with
eX #R¥Nir8detrniiRss upp&WihR Value! K@r ar{dl\'ﬂﬁ@)pred@ﬁéﬂrﬁnécﬁ Rﬁidr Qiit value
gas reqwred to performthe plasma process in th

chikband grogmiss fheafg ] @P@mm o asmpis Gangrol Bpig 690, which wil
SOYE GlesR A" bél%waHP lgb@fl, t ThENBaR 8SRG89 fecBOhbpropriate

620 to generate plasma 601, spectroscopic analysis i§

pepdagening precess based on the results of comparison, and then controls a gas
supply unit 700 such that reaction gas is supplied into the chamber 610 according
to the selected seasoning process. The gas supply unit comprises a control valve
for controlling a reaction gas source and flow of the supplied reaction gas, for
example, a mass flow controller (MFC).

While reaction gas required to perform the plasma process in the chamber
of the plasma equipment is supplied, and source power is applied to the plasma
generating coil 620 to generate plasma 601, spectroscopic analysis is performed to
measure the value of the measurement parameter K. In this case, chemical

species in plasma excited by the reaction gas and chemical species generated



measure the value of the neasurenent paranmeter K 1In
this case, chem cal species in plasnma excited by the
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reacti on between the plasma and by-products of the
previ ous plasma process, such as polynmer adsorbed to
the inner wall of the chanber 610 influence the
results of spectroscopic analygis. In the actua

pl asma process, reaction betmeen the plasma and the

po WH@% h kéactiBy OAeYﬁgen Grn ?E@l‘ﬁﬁ Ndddy bylprodifets @P Gtﬁ@ Prdvious plasma
t hat e roscopi ¢ anal ysis

It
cobrasesse aﬂqasmgﬁeposygér @%\%hedut@ﬁlée Haner el of the ﬁhmbertfﬂo influence
t hgyeacdsH o?!jﬂféego&ro ﬁ:e 5?%1 i $hed hGRal b%ﬂ%hﬁce@%eac‘cmn

not be Intro anmber 610 to preve
unbetwss dkey plasme Landt nhg rpObﬂnftrhé ipleed. F@cfrt-sﬁqmqm@ybaak necessary
e r I t
él‘gt rc%ﬁe 1;,] lSltll aro\g né#%trg{g H} agﬁg%? e@éj V&%pgctgﬁ Me? tﬁg conditions
pr echetnealty slmilambcpdre ddtuml mlasaialmostanAt thie time, the wafer may not

Bt o BB amortyE il 616 K Punl RufSGeFly Efnsumption of the

seaafsri ng is appropriate if the seasoning is necessary

(Step 30 nd Step, 400)..  Speci ficall t he val ue of
the meas tiEk ol e 1 SBbet bl uHopHG ahd caloulated
pr eftabeembmeshrimpRl K isedmpraéd Wltﬂiuhal’lﬂeddﬁ@‘mmed upper limit value
predetermned, lower Jimt_ value KL. The pred ‘O(E tg] ned

FLop

up et and therpredsteramingd Lot fipdt ylaKLdp detrepin 1 seagoning is

Vahb’&s&ﬂr ahé& vﬁié?%fﬂd‘@f@e@kdlﬂngsﬁta ﬁ)'ﬁ%neﬁé( NPk Qeadolfhg is necessary
ran the K value wwthin which initial

de(&épﬁo‘ém%&epﬂﬁ)@h as fi rst wafer effect, is not
gener at eg{)&?ﬁ&l%&ﬂm E%&reh&np élfaﬁfef@?q( isc‘comhpared with

experl nmen asured ép t val ue
me Mredletemwabdn apper limit vatnet |k a,rp\oﬂ.me nreciﬁt@nmm:dj toviy limit value

an%Lt he{}L eﬂ{?&et!eﬂnmléd }ﬂ?]g n‘? ft %JEI@ Kﬁﬁ%ﬁﬂ rtﬁéj lE\G&SIOWCr limit

v alvalae It laien ex;tarmhmmlbfhselt ni Fa»radexadqﬂedhe \rmgssf ihe Komlue within

S@b‘i%e \W}IE %??S%lgelgqsggﬁﬁ & oférgg gva?eg eﬁte%? %rh%tt g%ﬁ'&at%ﬁ when the

pe plasmagiocese s pepfiantadyis exf)enmentsll;d ateasurede dThdn appdrhmit value

" UL S8 . T B e KT g e i

NeqRI%s A Yhd heRQUTED KIVAIDY 1S3 20 Thd bvidsr A8 Svaldef KLh eThe range of
ye i.s not within the range of th

measured K va e
vaﬁlfelﬂ Yelpo ahm Srhieh such wilialndsfectivieness 13 %mcgeserarqd mgans the

ne¢aRe ythé K PEME WD AR RPBEARFIBHEeS @l@esﬁréblﬁﬂ pl%&:§§ £Snormally
such that the Kvalue is within the range of the

vapedonmedaor mal st at e.
Consequently, if it is determined that the previously measured K value is

--

within the range of the K value in normal state as shown in FIG. 3, it is not
necessary to perform any seasoning process. If the measured K value is not
within the range of the K value in normal state as shown in FIGS. 4 and 5, it is
necessary to perform an appropriate seasoning process such that the K value is
within the range of the K value in normal state.

Specifically, when the measured K value is above the predetermined
upper limit value KU, i.e., the measured K value is above the upper limit of the

range of the K value in normal state as shown in FIG. 4, first seasoning is



Specifically, when the neasured K val ue is above the
predeterm ned upper limt value KU, i.e., the neasured
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value in normal state as shown in FIG 4, first

seasoni ng i sperformed such that the K value is within

the range of the K value in normal state (Step 310).

That the neasured K value is ahove the predetern ned

upper limt value KU neans that nore than the required
Pep&esthRE Suel tfﬁt't KACRN e 19 SviftSh eheCranié oP fiRSIE RalueMin tddemal state
process chamber 610 (see FI G, 6). Consequently, .the

f i (Sfep §é%)sor¥h45 thesmepsuzad K V@%é& abeVee etnse%f‘é%mea@% upper limit
U NGAIREKE P RANEHAL ndd?€ k! the ?éhuﬁ*‘éﬂ %%rde§la§e X silicofs ox1cfec{Slox) is

i ncrease the percentage of carbon fluoride conpou

( CPugs@ntvimi Ehe ipsogee chamber 8t Giee dELG dbhg Q@@sqquvmlsuethe first
Th f J f

oL (SR 3T0) Ml iRy ) Bl L RO A 4 bl i
pr CSiOd)a isydb inaedserihé persentdge o,faq:qyb@m thuo@iy yornpowndt (€Fy), which

pro ch FI,G 6) such that em ssion

[ nlsgﬁ Ptlhﬁr %F"Pc}rﬁlgcii %ﬁ%r '(l)ef i de compound (CFy) is

inc Ir eas eThafieso rséhsbgmth(Stelpé& ]lO&Ssupetrfomfedstp dottharsnpplyaeaction gas
ana For exa he [ eac S used |j .

© bl a arotial bl juhPodidatnh fEgh oM ppaEtud (Cry) into
CaflRQroédss @hhbBerO6BE theg FHG( G ¥hch am: hmlmfmﬁlty of the carbon
tetrafl uoride ( and oxygen theflrst

s e Huepiden 6OTBPRRIK @%\ét ispingrep§ed; %"Cg&ﬁ% rt?réhe £uith f spggfroscopic

t hgn e et RARamblel Mhch MdRACHH %ﬁfdsbl@ iinh 8RR 14 poUéR, such as

that the ratio in percenta he carbon

te@ﬁcbmg #6%-i ineludeoprbenytl Wé?eo&a,sg@ gagysFy)opuchgs carpen tetrafluoride
SRR BRI ) B\ pic s Q) ptormen

Af tosreasé éhq‘ persentega ofrihe ga(bsnetptraﬂmgndes (%%cr)fsaphébata@e ratio in

R o R

speast suppliepinto Hreaprpsess ctlamtjet telrOnvis rhéghvein élnemeﬂlat dicthe gtohing gas in
of the surenment parameter Kis within the range of
thgorﬁl%gf 2 in normal state. If the neasured K val ue

is stillAftbotte fise squseniap €8tepr3dd) ixppenforimedi s deatnilgedkdliove, the
the fir seasonin ocess (S at e

unf/‘f‘lr‘et‘#[ }}?egéfﬂﬁ‘ér&glﬁg{/ tél Kﬂﬁu‘ﬂe#ﬁ@r cai“fu?%tﬁ% through
K ¥gdctiBsdoPid Qhﬂl@rlslsst@td%teilﬁmﬁd‘l aviiether tHeGvalhe bf th&emeasurement
measur ed vaI .S belo ﬁé‘ﬁ% redet erm ned up

|| REmster Beisiayithin ha HBEG P alife 8 Rerrpa) ey i tae mpasured K

| SvRgE iOLIE Gbold tﬁJ‘ﬁreﬁeﬁéﬁhﬁl@d F{@@&U ligfd Q4lhe YKIDeﬂfeOﬁﬁt Bé&hsoning
the first seasoning (Step.310) or the|n|t|al

me BEAGesSdStep\Ai0) és Iieﬁeaé@d BWﬂtth%n}ﬁﬁ%Hé‘i ErYalveetd VK}HHE the range of the
| g0 $anyePinUforKH state as shown in FIG. 1.  If the measured K value is below the

predetermined upper limit value KU, on the other hand, the following step is

performed.

If the K value measured after performing the first seasoning (Step 310) or
the initially measured K value is below the predetermined upper limit value KU,
the measured K value is compared with the predetermined lower limit value KL
(Step 400). If the measured K value is below the predetermined lower limit value
KL, i.e., the measured K value is below the lower limit of the range of the K value

in normal state as shown in FIG. 5, second seasoning is performed such that the K



the nmeasured K value is conpared with the
predetermned lower limt value KL (Step 400). If the

wore@sieB® K val ue i s bel ow the predeterm ned | POEKR2004/003386
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limt value KL, i.e., the nmeasured K value is bel ow
the lower Iimt of the range of the K value in normnal
state as shown in FIG 5, second seasoning is
perfornmed such that the Kvaluejgs within the range of
the Kvalue in normal state (Step 410). That the

MeJaME 98 WiMAtHE rhifpebsf M Khailwy filab@hdl siad dSGéfseMO) That the
limt val ue KL means that nore than the requiréd

pen@eﬁtrg(@& rlugais ko w Ithﬁ) predeterpmsdUawey dryy valye KL means that
ﬁﬁ)ggtheah??é Fé‘?]tuﬂ%ﬁ’ gec Sn Bagb&ib&ifiu I%GCOE(&ZE%MQXCFy) is present in

Cons seasonl ng (Step
pe tifecproesss tcbambctr @Hsece REG-(for c Gonsgguently.tthe smn@ geasoning (Step

fl
1490 (SRR, B b Srehed WIS pyyite componna
ot KEFy) aeI, oo intaeasdithe peiventiges af sdicomloaidee(Sd0d), which is the other

easoni ng. ( St 1 is perfornmed to further supply
ﬁqréﬁg’&;‘yﬁ’%ﬁﬁ&%ﬁg a conmponent that can increase
t he em sSheRretondeseasdningO{Stefnd1B) isimformmﬂ de fuShey sm)Jply reaction

into th rocess chanber 610, (see
entes }I’Sﬁ‘d%}& érFQFI}RQHSI}t plecany %’@8?? %S%lg? dntgymgr of the silicon

i n@kﬁ@%%;%ﬁﬁt@rtﬂé Pibck dhb@bércsI (s6c PIG. ) 8aéH BREOfission intensity
anal ysi s or exanple, when t e re ction _gas ]Eised in

t héf ﬁreaglhﬁorp PBIdEsSI0R) isningsa a0 thepiepiifiesf spectroscopic

1§ | vy Pes%ﬂleﬁélﬁe fcaEiion ga“s%@d %§ 18@ha process, such as
tetra [ uoride , oxygen gas e second

sea@bmgr@Spmbvés%c e ﬁluzm@; gsed gas ﬁeauqhoan@él?@a@Haﬂuonde

SCE? reﬁl%'U)c?fggll gg.s @}? gg@éele&m §e§§c§rﬁﬁé %ﬁ%‘:éﬂ §sfep24D) 8YetFormed to

ntage o

tetdccaeasa dthe deer¢eprage Qfoﬂmh@rbpwg@mﬂgalsde( (€F4)ofuchhibat the ratio in

P d e
oL SO 05t RURRLAE il heCH6PRS GARBRERS D e cting
Af gas suppbied dto rible peamssnéhambeSe Hp isflb®ker itlanpthat off the dtcdng gas in
descrla(ki Ea above, the val ue of the nmeasurenent
i's measured and cal cul ated through

spect r os adier dleaaeabm‘sieasdmlgj(&w i) és pdsrﬁctrhﬂed ak lkdesoribkedi@bove, the
of the ur ement anet er s Wi t hin qra of,

© haalke, G (B¢ | RGN crataeen (X 1t omiseilist Ay COGiEgY throvgh
i ﬁ sﬁdctﬂo!;cogﬁ:l aalysheoRlereiaine r\ﬁﬁel(‘.}%@l tﬂe!JM4loe ofithé tne‘dﬁiré&ﬁedﬂﬂparameter
t he second seasoni SsS t repeat e

s & SR B8 SaEB P IRE K Falos i PP fAe 'R shigeatarihk value is
K @il $8lowN tHROpreBétemhiA® lcﬂﬁerslﬂﬁWaluB IGLGEhe Jsecdild §eﬁk(§iung process
tine, if the previously measured K val ue_ js_above

pr &3ep éwai if sepagadamtil fhg measuredd KeJue i within the range of the K value

Searq Seto %@%ﬁoﬁtlﬁ F1619) ﬁ? tﬁﬁpcﬁﬁé & thé/\BFe‘%JLQEI measured K

nmeasured K value 1's between t predet’er m ned uppe

| i ivalue is above the predetermined upper 11m1t value KU, the first seasomng process
(Step 310) is repeated.

When the measured K value is between the predetermined upper limit
value KU and the predetermined lower limit value KL, the seasoning process is
completed.

Although the preferred embodiment of the present invention has been
disclosed for illustrative purposes, those skilled in the art will appreciate that

various modifications, additions and substitutions are possible, without departing



val ue KU and the predetermned lower |imt value KL
t he seasoni ng process is conpleted. Although the

w@e@seex3ed enbodi ment of the present inventi onPCTHERR@@1003386
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di scl osed for illustrative purposes, those skilled in

the art will appreciate that various nodifications,

addi tions and substitutions are possible, wthout

departingfromthe scope and spi{it of the invention as

di scl osed in the acconpanying clainms. According to the

Pr §fdih the JeYEE hhPEhirit & the BlveRGIEES di¥E66%Sin tﬁélﬁééoﬁ@anﬁng claims.

first wafer effect, is effectively prevented, throug

m ni mal  dfgprdisaitp dhe areseA inendeRniititladefactiguessneh as first

andy el Bl Prie effelify P pivasbY f&@ﬂgl?ﬁﬁﬁiﬁuaﬁﬁnodiﬁcation of the existing

sem conductor devices are reduced. Furthernore, a

detplasmianatiipmentnaid therdiorastheo manafacturinge gostni ofy s¢miconductor

ne%%%%@g YrPfedild beﬁ\ﬂ{h%nﬁ&g, Fl PRSP be adg as to whether
prede dle

operated agai n after a ermnéed perrod o
t i rseasohinighie npéeasary oe qoi (mfieetthe plasimappuipprentiseoperated again after a

seasoning.can _be per d ba on.the determnation. .
ThoreR R pefof i ST PE e et PGt Ae) Bproprist
t hgesoaipntaigbe Spejﬁbﬁﬁsds duyedamd ftlpE ﬂé@n?mgoh.h eThe structure of the
seasqning i s Si e, and therefore, the seasoning .

oy S amoths deucruiBing; whdhn B8 Sovime [ SEtRRE A soming the
| ndegsohingl is ARppleCatll theteford Nibe RESDATHE dydteantdrObe edily mounted to
applied to the sem conductor manufacturing equi pnent

f i dhePlRFMARIMAMSBHi conduct or devi ces are manuf act ur ed

usi ng pl asma equi pnent and t he sem conduct or

manufacturing field in which the sem conduct or

manuf act drdusiriadmppedalityi s used. daims: 1. A plasm

equi pnent seasoni ng nmet hod conprising the steps of:
nmeasuring the ratio of optical em ssion intensity of
silicon dhiedpre§@itginyyntidnaise dppliednite dhe sygad¢anduetor manufacturing
opt L e ; :

( g BT R, AL P Oaebh ol HebRRe ke Al AT AURE plosms
c haqbipmenf apd denwnecpridpoten mabefactueing feldiin mdpidbhthe semiconductor
pl asna.equi pment to. performa plasma process;
def@FWFﬁﬁﬁggﬁwgﬁﬁ%?nﬁﬂgagalue of the measured optica

em ssion intensity ratio is within a predeterm ned

range of nornmal state or not; and when reaction gas to

be used in the plasma process is supplied into the

process chanber based on the result of determ nation

such that the value of the neasured optical em ssion
intensity ratio is within the predeterm ned range of

normal state, seasoning the interior of the process
chanber to change the ratio of




conmponents of the reaction gas, and thus, to change
the optical emssion intensity ratio. 2. The nethod as

w@edshexstsh in claiml1l, wherein the optical eni BGI/BER2004/003386
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intensity ratio neasuring step conprises: supplying
the reaction gas to be used in the plasm process into
the process chanber, changing the reaction gas into a
pl asma state, and perf orm ng spgectroscopic anal ysis
t hrough optical em ssion nmeasurenment. 3. The nethod as
set fortpdiascl aim1l, wherein the seasoning step
conprises: 1f the value of the neasured opti cal
em ssion intensity ratio is above the upper limt
val ue of it
per f orm ng& |a[rgg d&@? soni ﬁg&s{’@’ﬂ S%% 0&]?6@151%%%{%)8 of
gas havi mgasuzingt the ghtjo of @p@@é @mlpﬁecprc anemsify offsiligon oxide (SiOx)-
r
PR bl RS BRI A1Bh BB MR fucride cpmpound
c h@ﬁ@abas&:damlemqal apenisy [esend e atpFoass b]mnbaraﬁtplmna equipment
ga into the process chanber: a i f val ue of the
e et eEt B PERRE s ERER RSO R RS ow ¢ ne
| ower I i d&térn\dﬁiﬂgewﬂéthérhge D’ﬁhﬂ&ife(hﬁiniwéuﬂeaI’t@acﬂfemilésélﬂmhntensity
state, perform second seasoni to sup secon
BB R PR OR B B6 D SO sl THE ANt age of
a ComMpongAtn réktioh HES 8396 Suskd Gn AR ipLdmaCifosdsk a8 supphed into the
intensity of the SI |con OX| delﬂ(g i g.c)-based chem'c
spBrcess, ¢ Widpoh it oSl tergupetion rsugh dhat; the dalue of the
t hﬁw@ﬁ?&? m%u@d]aémﬁgmn Antehéify MRINN vitthis Ghe f}ﬂé&eﬂ:ﬂn‘ihed range of
claim3 erein the reacti'on gas to be uséed
pl aemel states sgasoning the daterion ob e progess |0b@mb@ret0( @ange thegratio of
(0):4 ) t C t
opbaByeEs, AL redcifn RACRANIRL 1 hab I RRERaL Gffssion intensity
compound ( CFg) - based chem cal species at the fi rst
seasoning step is the carbon tetrafluoride (CF4), and
t he conmponent that increases the optical em ssion
i ntensi ty. Ghetmethed|ascest foxthdin CBim &) Wiessd thhepticall emission
the second seasoning step is the oxygen gas
@enséyr%}oargﬁ?uga%ﬁtﬁ%?ﬁm%%eﬁprl sing: a process
C hanber fhgplyigg dre reaution gapaciee aetliinds plagneprocéssiinto the process

pe[:lfla%brgrngchangmg the reaction gas into a plasma state, and performing

spectroscopic analysis through optical emission measurement.

3. The method as set forth in claim 1, wherein the seasoning step
comprises:

if the value of the measured optical emission intensity ratio is above the
upper limit value of the predetermined range of normal state,

performing first seasoning to supply first reaction gas having relatively
increased percentage of a component that increases the optical emission intensity of
the carbon fluoride compound (CFy)-based chemical species, among components of
the reaction gas, into the process chamber; and

if the value of the measured optical emission intensity ratio is below the
lower limit value of the predetermined range of normal state,

performing second seasoning to supply second reaction gas having



pl asma process; a plasnma generating coil disposed on
the process chanber for generating plasm; an optica
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wal | of the process chanber for spectroscopically
anal yzi ng chem cal species present in the process
chanber; an optical emssion intensity ratio val ue
calculation unit for calculatify the ratio of optica
em ssion intensity of silicon oxide (Siq c)-based

c h?éﬁtﬁ%l%/ PRSEISES &&el‘ﬁ@éé 664 c&%§ﬁéx@ fhdt H@Bed YhePbptical emission
carbon fluoride co based chem cal

spiensityof dhe silieor @gdﬁ (S;O@sbbﬂ%étcéamaﬁ@h species, among components of

S PRGN a%al'nk&ﬁih@ %&%@&aﬁ%e}he optical em ssion

spectroscopi ¢ anal ysis unit and ngarlng t he val ue of

t he cal cé#l Bhenhethotias a¢t feﬁhslsd@nnﬁnw greity ratio with a

predet er gi.n ge..0 r ot

whet her gﬂeaggar?hﬁﬂ ¢ {Oe::l]) gsggérd B g égvé%gﬁnq B éEQSP includes carbon

s etesmaflnongdé &]ﬁpmcquxylgam gas (102) he seasoni ng i's

necessar ontr.

Supoty ofier EneR AL Ffke e Ditical iR ifahaGlor the carbon

ghﬂﬂbﬁde tempeuridofCRy)-bescd cvhemidah gpddeseat the firkteseasoning step is the
et erm nati.on e optical emssion intensity ratio

v arabo e o hl

the component that increases the optical emission intensity of the silicon

oxide (SiOx)-based chemical species at the second seasoning step is the oxygen gas
(02).

5. Plasma equipment comprising:

a process chamber having an inner space defined therein for performing a
plasma process;

a plasma generating coil disposed on the process chamber for generating
plasma;

an optical emission spectroscopic analysis unit mounted to the wall of the
process chamber for spectroscopically analyzing chemical species present in the
process chamber;

an optical emission intensity ratio value calculation unit for calculating the
ratio of optical emission intensity of silicon oxide (SiOx)-based chemical species to
optical emission intensity of carbon fluoride compound (CFy)- based chemical
species from the results collected and spectroscopically analyzed by the optical
emission spectroscopic analysis unit and comparing the value of the calculated
optical emission intensity ratio with a predetermined range of normal state to
determine whether seasoning is necessary and what kind of seasoning is appropriate
if the seasoning is necessary; and

a main control unit for controlling supply of reaction gas introduced into
the process chamber to perform the seasoning based on the determination of the

optical emission intensity ratio value calculation unit.



