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FAULT DETECTI ON AND CONTROL METHODOLOGQ ES FOR | ON

| MPLANTATI ON PROCESSES, AND SYSTEM FOR PERFORM NG SAME
WO ROsHBA: FI ELD This invention rel ates gener ab€Usm®04/017617

the field of sem conductor device manufacturing and,

WPA@L@ %tmewi&g IND) dlefR%iL TEfRbBBLORIEPRGR Q@MMANTATION

Cystom for PeoeRishorae SR oRARBRMING SHBF o | & o

constant drive within the sem conductor industry to

increase the quality, ‘I’%bhﬁ?ﬂ:hﬁﬁ%ﬂd t hr oughput of

integrated circuit devices, ., M croprocessors,

e rfBis yngesipn celates gengraibhie he lf@ld qfrﬁe‘@lc%ﬂd}l% qeyicy H’é‘}“@ﬁfub%g and, more
partiCiQAS, U Bt ARREAE Snd entréli kidE0l6R#3 I fort i GPMRAEN FrocdRé, and a system for
erfeI ectroni c devices that operate nore reliably. These
PIOIRRBNES have resulted in a continual i nprovenent in

t he manufacture of senBACKEBOUDD ARV ces, e.qg.,

tr ansé %t Qfo‘ﬁstar@arl%e&l{hnﬁtﬁe beidoR@icPAMRE ¥oulf1§ea@ef the quality, reliability and
I.rcuit.devices i ncorggor atin

rougf iy T SR RieG i PR HEH A= T di e . This aive i
fuelet! he covpumef a@naudsdoolhg}tehelammnpm@megd eltctmnit yq{yncgsatlhat operate more reliably.

Thest ﬁ%&s%@ reﬁitecdoin laQ&ﬁi‘hﬁll gnﬂﬁov@ﬁﬂ&ﬁ ﬁll tile ﬁ%ﬁc‘cﬁ&% of ge&%ﬂué&qevices eg.,
as wel | he cost of .int e%r ated circuit devices

trans{SiQps oS SEH é% ip ﬁ‘@ R of i TesA e cR Cuit dYisst parRpratine Wl tragistors. Addition-
ally, padoadieShd dedpets ireths misifap@refod thaednmnena off @typodl tassisex slscuiowergthe overall
cost for YASikHGRLY wol as%e%‘&s@ §§ntEg984dScucdurh€\k&é9in&onpa|H9§ s‘H!;H rLaﬁs‘?s%'}sap hy

st eppers, etch tools, EDOSItIOH t ool O IS

to egerally,aﬁgqeﬂoftpmgiasls@g st‘fﬁ dadermed) g %lot ?fﬁ‘fﬂfeéﬁ'ﬁsgﬁ i dﬁ'lety of process tools,
incluthﬁg) blﬁ)tohﬁlbg}aphir ktepple Cdirabalg d&ssitita deis| ydliigngSed, ptadheehO hrocess tools,
impl B du 11 lgélts egcg Lleea \ﬁgolgg‘t}gs ruﬁge'i‘lgiﬁ% ﬁ%ﬁ&g&%&d %rgée% &8 %lé REP' e Qfilted increased
atten'fi@f qvpfélppelpﬁt geverfqdmsv éqsultu@ég mbft@tlglﬁgmmgn Heweves Brspite he advances made
in this Bile§ nﬂﬁ)eéf, thd FREss @dolstting arB Elﬁﬁéﬁt@scohﬁi%i‘éll)l Avaitabla E@fer certain deficiencies. In
partlcaxlljaf sgchtéc%%fsi cgfg?rmh Ccivanc?cy pCr(L>J e Aa% momhon{)% oa]pabllﬁlg tst?c as thf:( ability to provide
histoieh\/perrenstic mt@)@e@serxﬂrwp@ly fmmt,ta@ Pelhy evaplagsinei Ipqlélsle g@m@qql dagplay of both
currehf}Ro@fink lpi%an&@s Rl opel pﬁi&esl;ﬁhgs beAnhefert of@ﬁreﬂtﬁ@hixl &d daloR, 1d) I&al site and

r.l en as ev

f
w355 bl e i 81yt BT LT B e
such pathenghpelr scamy, stahiditypnd cesbility, pesesive teopeatofs, triachawen fopleparameters,

and ﬁly er aifgl Jaﬁgmﬁﬁmamfes@s itselk RCRihirSiub glsﬁﬂﬁlesmﬁ foM @§parities and tool-to-tool
rlgg These .def.i ci. encﬂl es an res

s T AR S0T BB 6 PR A0 BSETHGE A ! moniorin
and Bagodstia Systehr fosgéhpers, waatipumviale y mess aftydnitdripg Ehn;d'arlabllhty as well as providing
mearﬁ?&%&hﬁﬁx‘;é doht¥ol onFlfi’&é &n@tgrst enper atures, nechani cal
Earamsters the |1 ke. This Val‘labl|lt

ot O GRT 1o EpToviEs PR PR or ppesing ipginghyley e a fctory
wideCGtbB{od yistein @6 adsithtitadlg lcerttror the Oﬂeradbrsﬁalid {ati@s ptda@t to6aN The manufacturing
toolsggalglﬂlgcgn%ﬁv&ﬁel qg]'\%% ad }éjlggé gz%{éﬁ' Ilkra)r % Be(l)\%lllg Bf rp?o%@s&h%%ocﬁlﬁg Each manufacturing
oo SR (CPrEIaCtagh e e RUFRITCIISTBENRCE O ahesecwsmm Hﬁﬁrr@% iglgongected to a machine
interfABONS fAuH1itaH89 r&bﬁ]ﬁﬁdld’d@onﬁ Bétfecr akid Bdhutadtirlhg t@S andthd maﬁfacturmg framework.
The B%C?llélﬁé eglgcs?rgg@e%er?l é/cbﬁ: I?IQ% &tren an dvagceﬁgr?)goe\rs/socontrcil ﬁ&l{d& pyes?elélt IThe APC system
mma@ﬁ a gonedFirpblrshderora panwaausing mgdel, iwhich ¢an bé udéwarg priogigm Hat automatically

retridv@GheQaM anQfﬁo CRBSE PhardWShr@IPpbdesd L@ﬁ%ﬁ’%@ﬂn@@l’dﬁcﬁ'or GARES A staged through
1 eoera of t evar|0US roce

m““‘ﬁgn VIR o ﬁ"@ls Y IP LRI & nérawgt%taégﬁﬁhﬁ &E fYgH g the processed
semifonduvenevicesor a net wor k of processi ng nodul es. Each
manuf acturing tool is generally connected to an
equi pnent interface. The equi pment interface is
connected to a machine interface that facilitates
conmuni cati ons between the manufacturing tool and the
manuf acturing framework. The machi ne interface can
generally be part of an advanced process control (APC)
system The APC systeminitiates a control script
based upon a nanufacturlng nDdeI mhlch can be a
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mul ti ple manufacturing tools for multiple processes,
generating data relating to the quality of the
w@e@sessesl sem conductor devices. -1-During theCT/US2004/017617
fabrication process various events may take place that
af bagdg tﬁehiﬁbr[%&[ofl Qfomﬁo@ Bvehia ﬁlaﬂﬁNei IﬂaESthm'ffE@the performance of the devices
veng Fen€ Bk s Pt b R R Moty B T e varaions
FactoFsg ettch s featgig @htmbdlmemom éopelg |lftvr=le; avlont@nt resitarice particlel egyfamgpation, erc., all

may ﬂc@éﬁﬁél@aaff@& e afd peff@rﬁﬂm&te @ﬂ:ﬁ@dev@@ IEakiGihs@0olQR the Plobeadirig Qifle are controlled in

af f ect th erfor
oo i TR G et P& e IS 0 CBUBIOHG PR toos ncuc
phot@lithe graghy istepyetsgion implasicands phdishing tasist diching tdobsr awd Aepesitivp thels-sPre-processing
and/Jrg) f ?%E&Qné’ E&&g?' cﬁla ¥ @ﬁﬂ ﬁéd' l@rbrocg;@ 'EHBHJHMS Q‘&r{ﬁer Rb. ed)peratlng recipe

|ncuephot0|tho st eppers, ion .inmla %) del
parameiest, guch ﬁ%])rp@ﬁimﬁém@{%q @l lcul q:lﬁll Kegpr?csﬁlcgntrogﬁﬂbaaegﬁg PsrioFmance mode
and 1he &leSolofr foRfiMiGL &6 htRYpam déideve POSroprdnessiltngs tiet ok dgyet value as
possxgg aReducn‘SgupaQ atlo%dmttﬁs pt{agr%ﬁ $2ds43 qg{}é%Le'de[ ugh&ft xteaﬁecf 9)9(1 ﬁlgher device

t1n ters, processing t
perfogpance effcall Cﬁtwélﬁ E}Wt? Wén°fﬂa%§é§§§talé‘6ht rol l ers based on t he

peﬁéﬁhﬂﬁﬂﬁ@nﬂpﬁ Qdry aonthlek g whadty ﬁ’s’ed) QMCdSﬂﬁlO]ﬁdlﬂetnhiEﬁuri 6f integrated circuit
devicgg t glgjpfal\ll%tllon 1S a\{echlp @% tuE) rt(()) ?n%) egluc npagtsﬁ{l\tgrlgé %% 3 & %J's&%c tb%ron into a

ue as varl a
struchieen B | selztige, tte fqrmoaerefas@de EWEE}U@EIBW havm&a&er@dl @e@t Concentratlon and

proﬁh:I g(hﬁﬁlpﬁﬁéﬂoﬁ Ero%feg ﬁﬁm%g per@l‘nﬁ‘ed to iaipl antQIBpaN‘lh@dﬂlale ﬂltbai 18yer of material.
ant

o LA A A R By gt e
havejon ttegerédrehce capahilities aefgheiubinste lﬂtmtqdrm‘tuamtOqut offpr pxgmple, precise control of

the 1Br? ﬁxt]ﬂingﬁﬁl W&Qest ﬁérﬂn%h @J‘fom@th@ Qgﬁ&tdrdﬁﬁ;e@%ﬁs%r a @an@stor or to control the
rsenic Or oro I nt.o rate

irespold yoeeh o e JUBBE BB RB g G obts S PR Ea o
dopiapitaligpin e@ et @ticoniuaerchapufafurihgfaciliters ignipblarition progsses are performed
on a%go%g &P §¥(§1 mﬁ’bs@.ite% ?ewa%?sr fﬂl% %Qbet‘ Qf éuHMa@pﬁrocqgaﬁiﬂteach batch may vary

rials 1nt l1ayer of material. Very
cepegip e g B, APARE BEF BPPOLEE BB MBS Papg-tpe on implan
equllkiﬁaﬁﬁhhS)epﬁfomﬁ e ibdetint po@ssi cmp]3&cnt17rv@rs)ﬁsi tirgey Tigieds gmat interest in
attempt %IB {.u% gﬁ?ﬁl&% o&?s@sgglrdgjmgd ﬁ%ucﬂ ntutﬂﬁad‘ﬂ :tc;olsqgtpgrformed correctly. Moreover,

or exanp

in soms mxsres@ Kf thsfion #@leptPPCEsHs Iafér?ﬁrglnfliﬂnmﬁ‘ﬁfifé‘éé%eégbsﬁ@?sﬁwer‘i@‘?jwtsb"h incorrect

procés@ers Bﬁuﬁm cay@e/Tdaad, i i efi affisulf, frnoBimp6saiRBL) 18 taorkobstr@es subjected to

erro eousmlm 1mtlle 0tchsg eshol d voltage of the transistor is
e gui req | & ulti mate devices are to operate as

in tle nld@fﬂ)rt tcrqur@ adv|implant Aropeedie PRITQREMdE i dRifen jfer the fon implantation process
is pelfBr4h %Qfetéﬁﬁlﬁbgwlfeﬁgrl thel prdcEbS has b@fbrthd’dﬁl:oaﬁtﬁtﬂ\)t IS0éh O SSER Snay be acquired

erforne at {
rond P TSP gD, L 1PLio BTG o Aacd
Thetpatol M)bevtaccg/toctbp@n@h qmgptad httich eroblerns i fppodter eqmplp rfelfypmetrix model

numbe? ngSg %eQﬁBngB(mlﬁap Be RERR ISt wMBSB o @eften‘hfﬁ@ tl‘fé&foﬁﬁlﬁt Sofi@Btration profile of
lon i n& ant e pment %/)grperform the i

1mp]ﬁrft%icr s aﬁer ilge Blplar& Progesy & g{:ed IIE oS cascﬁ,]gi'f, glnF%ogé rdat%{nay be acquired
using Atsedoadiry ion st mpltom@' {SMBNwolr wade lhatCamee qr ot ewfess However, such
procQs@Jsfnﬁgl YQFga feﬂtl%lf}plgngj O 4 M@ﬁget R CTATINS cﬁ{aethcpﬁ'&feég 3P ke approxunately 10

€oVer, in sonme cases, if ion 1nmpla
mlnlﬁwd@ég‘sbé%ateawepeﬁew BFEETI9R: distse Mprgover ﬁ‘é? élt?H%lP%YatP gire typically not
perf&ribd el edtiltaferSiHe hnple{ﬂlfhﬁdsrf fr6dess[ifad G&B TOBPlELE te.gyéhours or days after the ion

nnplgnqﬁchon gs is }Tla}ed Ria Jﬁstult the e%% .a{a léb ﬁercéf'dfm 4 gltnely a fashion as would

S Su
theé’flﬁeol??e@ﬁgedi ofer |em3mhn€urlpg 8@ep§§<é’swherl ﬁneﬁﬂb@f fidsy 15 beige obtained, additional
control ion inplant processes, netrology data is taken
after the ion inplantation process is perforned to
det er mi ne whet her the processyhas perforned
acceptably. Such netrol ogy data may be acquired from
production or test wafers. For exanple, TP420 and/ or
TP500 nodel netrol ogy tools manufactured by Ther mawave
may be used to determine crystal lattice problens. As
another exanple a Pronetrlx nDdeI nunber RS55
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processes may take a relatively long tine, e.g., for
sheet resistance data, the process may take
wappsosasnat el y 10 mi nutes per substrate to perPCIH/ISR0QM7617

nmetrol ogy tests. Moreover, such netrology tests are

substr%g'n%lble ro&@sred Rek i 1H%ﬂntl-i&)tl thth&Jl ﬁareﬁ‘feie%rthat Kt@ producmg 1mp1ant regions of
| ant at.i on process has been conpl eted ho

an“H?“@Qﬁ@mHWter the ion inplantation process |s

f i Mssshgd pred®usly, foe snldntatibih@odeBisrac voxy\compléxa aridshersotcessful performance of
suchggrpﬁglpgglgt dﬁgroggsse's n%[;%ltc% ofta Bmt &qelétecﬁ ﬁM%Hllelgrs of tﬂ@ﬁr\%e&ee ?elmplant dose,

esire

r exa duri ng eriod _when metrology
implgg engrgydevlesds o tﬁteatttéarrenaa’&.vetaétﬂatels obthe filgment dandgamygyrent, number of
scanf)@tcpITo Gassed ddsﬁiedttb'l ﬁrglet@dﬂ relsdlfpﬂnéﬂain 1$Iﬂﬁabla1t.t$qtmgnehﬂﬁﬁy automatically adjust or
tuneqﬁ‘e 1og‘:1‘3t egr%?)rlgrQO gFr otrm ,&ng%l}% an%I grgce maa[t]lt eftroﬁ % %nﬁ?fe %at Al implant process

undesir I ous
perforprpd la/rfhfa‘totﬂd‘hll vpeee@se@bla reéult?eiﬂ}pt edhﬁpplewp aatrtepl etftepts to tune or adjust a

plurS#Csea&E wlatdaq{aifaﬁ&teiﬁ@ﬁ‘cﬁ 1Rk a Sél6cked i combihaid aith@t b@ineters will produce the
ensona r of related

inter[ %cgr%?eﬂ? izlée rg péocess 1erpr|e ng(ngggbe-é:?nsw %rmessp ﬂélrs n@er?aﬁ glgling is typically
accogiplishéd owlireeing $he ignhmplewirbramnit adiadday giut wigfan the vepllagt ©fl apdhgarying one or

mord b tl_"i’ent@& araﬂn@fé}s b@xﬁgﬁuﬁ&t&f' 13 targe’melx'féi’tﬁ)BsI (?fvalﬁ&gﬂzﬁge 35 few 13;10implant recipes
u noder n

achleve ired to_t eted re
are peRATIeH) taln E‘ﬁé(ﬂlt‘mhﬁﬂfsugﬁgtf)w{"ieﬁgﬁyf o TRy, 61113 ltr&‘ﬁ'% TRy pecome less
stab]e,dherb:ean‘temrally) introdmcipge erfopy imortige iam inipiapt @oressp rAc aesslt,itie @sulting implant
regl&g faQ(f ttﬂe &&més@&“ﬁrgeci (ﬁ* &leh Enlﬂﬁant 1’3@&@ rllﬁay B RG BB d@ﬁ{bfe% ATl opﬁérformance

produce acce l'e resul ts. That IS, the
I 0 nM?rﬁcrypraﬁtf: tufna% process c@ﬂ;ﬁl{)gi %Ve f%ca]&, peéfeﬁ'nﬁg fV epever the ion implant tool is
to pgfortti @hévt ympleht rediges ESived ke tvest nyisheadfedobpasanseteeshhat hayt beavaried to achieve the

targ&eﬁll 191?1%1?2% dogxgml Elg ek ﬁte %Iluhg})? Oeess ? %‘%Eg f §ast\.,\ﬁ1JlererQ)rf Qm%tions of such

tunin rocess 1s a
parafnétpr&tev%h%ylglt me@r_getérﬁ@%eﬁlgn ﬁtd@{pégggare e\ jame At YEHY, effective monitoring of
suchtioH imPBntitdistayPprecasstsyareatifiand| i shed by directing the ion

I np\k’ﬁartﬂis c{%selra crin arg‘tsys%m's:arda méq}}{)fié: ?xﬁ enatb e ean ct1¥/e %onltmﬁ%x% COEIQ(Q Iof ion implant

and v
toolstmrﬁcprqcaﬁﬁatlret ymelaslatnat gl pessmd inydngens's étecvatmeshoe‘haﬁgéstems that may

solvél%T ARkt ke{caﬁbd sgiaé &l of (RECAfR@SenBdned RE1RYS rreld and/ or asht he
vol ume of substrate 0 mounts, the
process nmay becone ﬁ’é@‘?‘g@%ﬁe@ﬂt‘@’éﬁﬁ pot ent i aI 'y
I nt Fhedsedntigveation dy ssnerally dirqeied toi fowf dpteqiibraand cqntrolgeethodolgiips for ion implant
procEs@e%UIaﬁdv a tsh@enf %ﬁ%eifbrﬁl%g' d’aﬂ% ant dn€GiuekiSive @Iﬁl@l}dﬁl{é@t %Vlh&ﬁﬁ comprises

nprised of s ch j regi ons,
perfggtglig A 516111@ pragess kg ﬁ%log})mpg Hogl ﬁ,g?falgg pr%%/s eras\l}lélpg mtahléast one tool parameter
for thauinn ingplapt tod oslsctides Grlt beatiaibaadel forsin foppinglart brgceprep boperfenhed in the ion

1mp1\Mi Q&zﬁfsgdr %ﬂg@ th'e @dd de?ﬂeﬁzp I’esﬁlﬁh%lfrotnsthol lgmﬁ)éeﬁrf)&gsmm@ mi&&M¥ring an ion implant
|

Procea P"éf?é‘t“'élr“sthf ﬁat‘nl’t‘?ﬂV"% é“%ﬂ“ﬁ Seettdéau& Sﬁ?cé‘%m‘tdﬁ'e t ar get ed
i mph andther elglstmnveambopmme&s methbi cdniprisen gerfiroiog 8 Sunimgyprocess for an ion
1mp191(t %&J (ﬁ% nﬂtm\é%lc"otcesp}'égﬁ rﬁeft 1G58 'J;%I t&g Ar%%er ?)tr the W hmplant tool, (geating a fault

par arret ers,” even I mpl ant region a
deteﬁpé drodel fgrr @1 R ém@mrocggg toaber @gfeqn{ed innthe deny jmplent tool based upon the tool
paraﬂfaeﬂ teﬁﬂting Grofyf thS g ipfidesk, MGal AfdhitokiROhis ioB Rklplit PRESS P& fofied in the ion

desired,are systenms and net hods
imp Iﬁt(tdusmgbhie Cr\é!l‘f’%fa 1 det\?(glorﬁ%ﬂéje% oring and control of ion

i mph aeftangtiry ilkysteative ombedimens gk mathogd cennyieds perfipingp tunif process for an ion
lmplBI{t Q€ e ninfiY ?ﬁtasa@suttag thiaf R&t &6 t&%aﬂﬁ%t@xqgﬁhﬁ&d]m?héﬁtttmm determining

e e 5 NG e, P e s st oo R R s oloey da o
implprt eregant fcprmcemtat drastioge gpbsateatubjsctedite e tog dmplent fpepgést performed in the ion
impd@tREet i on and control nethodol ogies for ion inplant

processes, and a system for perform ng same. |In one

illustrative enbodinent, the jrethod conprises

perform ng a tuning process for an ion inplant tool,

the tuning process resulting in at | east one tool

paraneter for the ion inplant tool, selecting a fault

detection nodel for an ion inplant process to be

perfor med |n the |on |n'pl ant tooI based upon the t ool
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i nplant tool, the tuning process resulting in at | east
one tool paraneter for the ion inplant tool, creating

w@2doanks7zlet ecti on nodel for an ion inplant preCEES2000017617
be perforned in the ion inplant tool based upon the

t 0g}, JRARRMBLE Ve %&H&d‘irbéﬁa tfel Mok Qengrgéalpggorgg]g%%ﬁng a&@ss for an ion

nnnltorlng an ion I ant gpocess erforned”in the
implprgiols e TEE Progrsy rﬁsglt%@ <bsEanE (PO R e el Bscion 1Bl pnd determining
if thd tﬂol}ﬁﬁﬁm&&@ésﬁl&ﬁg ok thesttitirgyf process nitregtibisbated ot Hevnipristod the tool parameter
: tuning process for an ion
wnhi%grgf% fi%fm&’ﬁg se§%n'it‘n(b9elé‘

tuning process resulting in at |east

one tool par arre BREEFRESCGRIBTION OF FOERRAWINGS, and

det@e Mivaitio® mby belui@erdidd@ by W@Eﬁb @l fEIRGIAL Hés&g)tlfnf ﬁf@ntnh@mjunction with
the a:gfg){r}{p%ggxg ;9:%%@?? mlng}cg ?&e%?ttere ce numeraZs nlgsien?fg lulge 51 tm%rrlts %8 whig :

on€Figurbk isragsineplifieds plodt @%graﬂodeeqmpimrpf @mﬂllumtlvewm gaccordance with one

embREREPEMRGrdstht hGrdnon i npl ant tool. -3-1n a further
illuystrative e t he nethod c ri.ses o
perFf%lfen% Hga Sémlflgbqo gb’r%?‘?ﬁf@% gxp}agxlmg YATquE, ﬂp‘?%}/ealﬁethcidglggle’s in accordance

withitiereésenninngtipy @dess resulting in at | east one tool
par fha sﬂﬁ)hﬁeb %ldcfg @1aér5m le%‘innlg%mep 1111@99(1vg %ﬁ&&&o@faﬁg aéct)rdance with

the tool parameter resulting fromthe tuning process
a“c’ﬂP%aSQE“é%fﬁ]P%Pﬁ‘fs@“B&eé‘%‘H‘ on a conparison of the tool
parwsihiet ek inwdntiona isC elsteptilé a1 vafious unddifigatved pod niternaige |fems, spemﬁc

o SR ETLCOL T, 6 RO iy AT 08 Bt 1

Sho“ﬂdah@é’ﬁdeif%‘f’oé’dﬁ]”i}’ﬁ‘b thpighe drpcripfiop herein etBAHi ?f’gnelfsawqﬁ gignded to limit the
mvehtl'd)n\lh@tlﬁfpal}tlblkﬂ ﬂsr&fs AAHEE bnumahcsmrd,em 1nfeyndn| iK® cover all modifications,
equ1¥)a11en{TE an&lag%nrlag\r/re]s I’hm rvlsq%t}ll tgn i anscio LS eI %}efﬂé\{nﬁt\llog alé’?; ned by the appended
claigiecor dance wi t h one enbodi ment of the present

I nvention; Fi gjmeanm BESCRIPTRON DIFQGIE IivesitIoN agr am
ac glgusgglcivg gm o%{nier?t%’l ?}f tklle 1nvlelr§t$o{1 ?rte Ide\*,/sgrlbn%t)e?ow (i)n t‘ﬁg 1nErest o?clar?r not all features

ance w present 1 nven
of am aciaprpphrildnicaldtion blregiep@rlblqdalg thanspestiidatidnn |Ihg111(_-qf lseyrse be appremated that in the

devéldphlbllﬁtof aqw é«ael mmgbemah erﬁlmblﬁusal%féﬁxgﬁd%@sp‘éélﬁchde@ﬁl@ﬁshﬁfst be made to
I‘ es i nven

achlevg Hﬁlﬁigvfg)ﬁ‘frf B]Peél 1f goa ,asP?hoqﬁ & mc? }Nghastyf’t% ge‘iaéﬁ ancpbusmess reﬂted constraints,
which|wilgvamafrony enefipplerssntatiquae prfoiher. dMrpekirienitl S iiperieted thitawch a development

effoJe GBIt SO OMPIR YanVB¥ e- &Bsu%%mlt &oliB nEJEﬁhe@Esa%ﬂ DRBSiRAdeREihg for those of
herein described in de % il. It should be understood,

ordipgry iR the prhaving g begeftt of Pis ™ Frer ei n of specific
e | |pmt Bvéngonnwitl nbw be Agaibed @ith referehcet th ¢heianackeit figoms. t The words and
phraEeE Gsell ‘ﬂgrteﬂl gl.lri)luﬂrbe Lﬂe&%o&jﬂnﬁ qﬂt Qd to g% a %anﬁd&%o&%&kﬂ' vih¥he understanding

e Intention Is to cover I cati ons,
of thag Foydt BhRIEzSes v o s{«@%af!sevéea%qt | Nl fiefinfion pfee term or phrase, ie., a
defirifiinthat is aﬁfdresmmehafrdlﬁaheanﬂ Bs@hbrly Afearfg asl@fderedl dyythokdsRilled in the art, is

interﬁ?ff) tﬁ;ﬁ? ?rgqh%(!l @J Jgﬁrrggteg)ﬁl t EQ%E%ECE;' epph?;ne\%ﬁ?: 61‘-[% 'dgregtléh{ "?l'[él;rzl t% or phrase is

intendedsie Mpvg@@pasiel rRaning, e +13Tecaping @ee Sien thit wederiopd By skille artigprs, such a special

defidifAtvdll essexp&ss@raetmme gpwfhcemam Bdetififfonalmanfbe &1 dild@El adinequivocally
of course be appreciated

provt“% atge SPQCI'% ﬁefjmglgn %é’f tge tﬁ%nn?r%ﬁ‘aseany such actual enbodi nent,
nunke zengsal, itireriresent mventipro is-diypatedité variovheyitenmsomd methods fpyefault detection and

contfbREEot fﬂlp"l’aﬁﬁﬁc@l\{ﬁoc&&@ aRlEN QL. OREYA be %Q@Er'af)]bagengt@ Qllo§e skﬁl’e’&ﬂ the art upon a

congin SERRE 1 S TFE APl o Btle® HCRIReR: Bt Palysce of fon

implugatiam @toa@ses uity € gariety ,of idiffevent thpeb of @p pm@ai aiobdarldhathe Swgimtation of a
varléy %‘ﬁfeLe‘ﬂ%{H mﬁgrfag retg IN QBJ an@ ? t}%@ H(H)l‘nﬁ}(na@ﬁfgs MOI‘GOVCI‘ the present invention
t1 me- consum ng, nevert hel ess be a routine
undert aki ng for those of ord| ary skill in the art
havi ng the benefit of this disclosure.
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The present invention wll now be described wth

reference to the attached figures. The words and
w@kasess7iused herein shoul d be under st ood and PCT/US2004/017617

interpreted to have a neaning consistent with the

may Ué“ﬁjslecli ﬁtﬂ@régﬂt%ofqgmxltﬂ%cd&%w‘lﬂff dsvicad) ﬁclﬂ&iﬁg@‘&ﬁ ﬁotbiﬂnt&ch@ 98kic dev1ces memory
ski I N e r.el evant r ) S I NI
cevis ey Tiepesph paation v e ey yipt P dani e TylpPar Sl ater e

subjdcted tm ah i ioplght prageys. and cust omary meani ng as under st ood
gy Ftlgﬁ%sleis §§1 Itpilf%g Hl(ﬁk Egﬁm@&ta’n ithStrai ﬁyﬂﬁ)@antttgoll?@ thiaf TR 'bQQmployed in

consi stent usage of _the term or phrase herein
sccopdRise S5 BPR SRR Ui G PUR sty 18 9ny b 8l i e 40 b ustrative i
natws peditad is fEpaghtitye of an@ of a Ariety aﬂtbmgera"hll}emltabia fon tithygdnt tools. For example,
in ongqg\%{reﬁtvg %ﬁbo\?\% ?(k%l: logqm ; ets{so?l;‘lragise a I%/I;d Vf]}stfsﬁ’ 8¢ halufactured by Varian. The
tool &his eenprrissitor @ Pfh?ni*?tl%?llﬁ éwrcmi 9 §erage 1%&%‘&\*“@ W@Fﬁeﬁﬁwﬂ%‘h‘t gsjndicated by the
arrova m@l thi0 &g ikhplaea lidty a plﬁﬁ}\ftly desibdubes sigeen@led glefid t631t10.0Mhd Abstrates 14 are

held il S"lacer ecfng%e t?cg rlﬁ% a substra('.[]eeﬁ‘]?ems s suthfaEe pdte 6n W nt sglge cases, hold

oV a I OUS SYyS
smglel et multiple watansdi g eamiak @ |batglf prpegssing nyifigyrations. d?f omréﬁe @s@éé)e understood by

thos@dikdle@ BQheSart, Af/pddl |1<ln ﬂﬁﬁlarft %ﬂld ¥a a&@&ﬁ@[& pfe&a df Q ent that contains many
led in the ar e rea

comP et S ERFbA S e it QOB P BT PEoRp I BB - 6055460
depi¢tporteiBusp@ivé embpdineat qﬁfan oo rimplanp kegh thatt ayrpe psed de @ erdangs iwitly the present

1nve1§10}{ afJ 'SeltaYenﬁﬁ 0. tg bg 5f 48b ﬁ'ﬂheﬁy&i&%&o@l{ed l!)})c}@feﬂelmg ]Erﬁﬂtentﬁgp | £ wigtBd appreciated
an aril e

erent 0
by it A TP o Bl e B b SR P o the sl
positiMpihe of/B¢ subdtiaes Piradd g fonisowe@ne iisgroviddd bmyaybéexa&ﬁd onlyy Mbxeover, the tool
10 nﬁ? @(gn% m% s fop&ml@Qh@suysﬁgtbsel%Whﬁé thgj ﬁﬁﬂlaﬁ@it?on ﬂr&gsjs lrécyeﬂg performed. Thus,

evl ces, dev
the @ﬁ&ulwﬁ%yraé%ﬂi thF ﬁ%}eﬁ%%ic% darigedion érﬁi?iimb)%?b 1Gyftopdghbe considered a
limithtioalof e ptesxat mventi@r at dikid hlpﬂ & moted Sanifjé ressdfidwestiod Ry also be employed

w1th§1}illgénl?%%>]§g0 &8 Qes%(o%grasmgam S a&rl%ﬁ%ﬁnus':' gure 11is a

trative 1 on
i mﬁ sgtoliepts max e tm@qu%wul#‘é ttfpion jendpng tpel 4¢ ety G any type of device
capab% toh eﬁﬁt&m@%ﬁ@‘&hon@f Ih Bnein@®S®@Ménts] the &Gﬁtﬂoﬂeﬁ 18 Hhe bIeQﬂnlcroprocessor or a

com%ur{% ?ﬁle co 1% ma?l %e relellgle% cgn tge ! om?p an tooll'iﬁt { ﬁalztiyl l%éea s{and-alone device, or it

may\bamm‘eefyanofverelbmmrl@i e(FtPry tfat/maﬂamﬁﬂ & qoetﬁol |0nqo<l>ramre spesis<of the operations
perfd:rﬁsd ﬁ)@mleéeated Jircﬁneaﬂukalauﬁtgrfa&we Tﬁdr&fa%lmem mai b@eﬂnﬂ@/ed to perform

varl(\l}gﬁ\fmctlﬁns d%\igl:rééetdégfzm &éoggn%ops %egj ? §y the coHtéo L 1t8 S iy ei})e)/formed by multiple

Comldlelmmoemesr on source 12 that is used to generate i ons,

as e Givsikes d4 Qébl&eti@n ﬁélfr@Warl‘ 3iso IhRaded F & rleﬂm&ﬁ‘xﬁ(/@ﬁi n'atmths the present
sybstrate osi ti.on

luralit e
el o e SOt df 8 STHO P B P SRS I rpGed of o varsy o
diffete00 matbfllpe.ca Bliabys tsilaeneonkigsukiter (S[B) stiila@res UBSY mategalh) odtalerThe present
1nveﬁltﬁn EH%;’ alsd ) eﬁgﬂﬁdmg émteJ&Q)lf gﬂpﬁhtﬂ&'d@paﬁﬂ' me{tgxlllalt ihtR Ia Sremcs)grr fSrmed layer of

e., serial or batch processing configurations
mate&‘@‘u dseovesthg presentpveptipn &iax 6 eaPleyd t"h"é‘s‘@l’%‘ﬂ‘g P &@fiefyypftdpffsrent types of
dopadf ﬁlaterallst y.pi Naypeidopant MiatrAR] sutloM phbsph@ond €P)yor el @36), or P-type dopant
matepillg %Echgi bo?&l{éf&%%n &H&‘nd& @5} altl‘lﬂﬁ et %U&laﬂmeéﬂ&ﬁd 1Y Be considered as
epi c SO scure t
limitpdhtg élwplpﬁwtatlgp of. anmftyéﬁgr tys of depatmaterBly u@}es,g pych gm@aﬁens are clearly set forth
1nmbhbaﬁﬁda&mye enbodi ment of an |on i npl ant tool that
na)éPoR]ﬁlést 0%%}94 i Ven‘uoC Cngrggr?eglgogdn\{m cIeE edgsc 1;i>t1rc1n?: grrgt lg'liieg\é gtt%)nglg of software, or
algonitrhe psh ssenbplie. feprseatpriony ef yrerafigns \gin| datablets apmee icerhmitbr fjyemory.  These
desclift@8Lang kdplebBftidnD ark BR oh&Ib§ ViR thedelof oty 518@n 1t effectively convey the
epicted in Figure 1 is schematic in nature. Thus, the
relative positioning of the gubstrates 14 and the ion
source 12 is provided by way of exanple only.
Mor eover, the tool may contain neans for noving the
substrates 14 while the inplantation process is being
performed. Thus, the particular configuration of the
schenatlcally deplcted ion |nplant t ool shoulq not be

o s e . Y a1 e
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conputer. The controller may be resident on the ion
inplant tool 10, it may be a stand-al one device, or it

woreapshoesspart of an overall conputer system t haPCT/BS2004/017617
adapted to control one or nore aspects of the

substARE Bﬁfxéuq’ﬂﬁk ) %{ht:rg Bf@cﬂnér}nskﬁlrin heke g&ﬂl?ﬂtﬂ BsGid tErm is used here, and as it is
manuf acturi ng facil he control 18 ma

used gFRSIABY FOIEVIEP POt 15 BH S G 1 S48 43 i res. Thesepsare
thosdr€dquéing phyfite nfanipiddtionsns pipeicdl quamtits. bijsutilyethaugh hot@bdesnrily, these quantities
take %ﬂ%ﬁn Q?r é&%”@l@cn@o‘él D gfalvl{% i& mgxﬁﬁpééfia{bﬁgofr I%ﬁg Lé[o?egs tranyéﬁed combined,

substrat e ure are al so I ntended
compaggdjpad P‘@?ﬂ"és @Pftll%t‘t‘ﬂite\?e Itihgs prayeq F@Vagent "ﬁé‘mﬁ?’ gunsipplly for reasons of common
usag¢ mwenti on may be enployed in the context of inplanting

dI ft? hI rl‘& l? bSH]? 2: [ a% %%we]v‘e"r %gtrgﬂ :fl?hgsq agcf sngllz}f %njn aré/ to%fe associated with the

eren
apprepirikte ploywicad auaptitiseind et rme(esxcqoyve@@m irbelyApplisd tthess/ayeptitiey: | Ulegs specifically

state® lofherwldd eorpz[se@% ardni B8 theO Bisdi@on MeH@ d26h Mr&yﬁﬂgq B tddfputing” or
nt ext I.Ng dopan teri

R SRRl TAVEPEoR WGt (4T 1 HBALGy p mpfes of s comput
systepy, es@mifar plpoiremi¢ canputirgydeties, thatphapipelatesnd transfophsedatai repyesented as physical,
elect}/oﬁfc q@én}{tl Qbitkth fub eofMer LWBES refsted QRENEM RS 8 lobrSiata Ginlarly represented

dopant material's, such as phosphor ou P
as p]g/lslg% (qpgati t(eAg\)lthln 61}&: cigmpg}ﬁ-esyﬁ% g}ﬁlflor%?)re{ﬁgfgtfaré or Eetfl(’? %Smt{)rmatlon storage,

transhdxsiomor @Blayodevisr on di f | uori de (BF ). Thus t he present
I nV%ng)éel(R th&lloéxclpaﬁ eCQfa ra:@srsergntﬁﬁ ﬂlahlm/Jrl?guntaﬁe tf(t} euse in such a

|n’pﬁanta|0n |CU ar Oan
manYFUNEF BT i P RGO ORI (S 13 3&1%”0&11 ks Py implemented using
the (ﬁzﬁw}fshsybtﬂn biigeappiendEehcal Rc.nThe Codlyst gr®makestSamiconductor Equipment and

Materlals qnttertne%anaf’la EéjEl\g’[? rdoﬁ%@c&}nﬂ# %\'gtecg %aﬁﬁflac%g §?§M)' ﬂgrﬁe%rkago(ﬁlphant system

ware, or alqorit
teCh@}Hﬁ% jand: isreprd e AdRPEEOsT CPERlaEPEh rpv ac% (SEMI E81-0699 -
Provmoh&llspecaic&ieﬁrmﬂtﬁn Ffﬁﬁiarﬁ)dsry Doﬂilﬂfasa;hﬁi@&&p brfiit ARONSEMNHY3-0999 - Provisional

Spec1 %10{1]1&?%&1\%%}%@%01* I:A?h ceg rPoo@eesS ec 1c:)l\l@vo %gne%tz%égf;cg{lﬁé are publicly available
ﬂOMWMM@QWﬂPh@MOUW NiegoCdt hers of ordjnary skill

in Ash@dlcﬁt@& in tHbadkb@dl st:dﬁﬂﬁ of@fe ab;hi@a‘dbﬁ lidh 1in§ladﬂ s all'é@fp&ally automatically
“tuné%g rg 8ﬁ g?t%a? ioR {mpiaén gpr%cr%%s és ?fbm]tec? orgagxirp %maﬁ/yquneé Ol“he plarg%sle ?fe tge automatic
tuningepsngéss is to[dalkectstvaply cérhéfenemganqt@wuwtimgg efghy@m@mrent tilt angle, twist angle,
numBER b Reth @ tabsRNlarRdnt théﬁﬂ el tthU@ﬂlt tet s whddsthloh Mmplﬁrfﬂ HR&s is actually

not necessar | n | es take the f
perfwc} CCéﬂ/en ﬂ@l“é‘&% -Io{‘: ame‘ﬁxisqrﬁgglé pI& atg;a dﬁrgllagge &5‘6‘2 g}epoE)Sfble combinations
of tdokpangmegstsorMat¢overy diffgte rcmtdnatl@@ wb tonkepbramsorypay éod used riel perform the same

desug& Rﬁ)ﬁam r§<§pe nﬁﬁér%'uﬁltlﬁglant ltJol 19 SgnelF 91\4 o 11919511\/51'9&%% peﬁt)rmed on substrates
tines, principally for reasons of common u

posiiqre R 6P DRBOHD I Rt HBWREmoT AP b g el lage
rang@ €l vaieRitlosd paka@letdB mBdychat®) ph’rﬁ)nﬁmg ocindtzg@dl fanit tdetedtiie may be difficult. For
ex ot% %/)Ee%%élgﬁaﬁ Q%g %&cﬁxac!iue MQFaEt tﬁa@ﬁme %ﬂpaﬁin%%eﬁ?%sgléyg fLrJon? the tumng process
may pechany Eiffpresy Vehest se@et@teﬁ @rtwasé dlf%wnfa%bwe&ﬁblaraélﬁf Jpneesige upon how
the eIuﬂ)ﬁlaﬁiJ tﬁrﬁd@%ﬁdc&ﬁ is p%lﬁfnﬂ&l S?lllﬁlhls agiredas QQEISSdtda@)n nf2thodology wherein relatively
tight, caxlgrs?p %Iéhfllo%gmﬁam pr%%sscrfljay e acﬂ%ve]gl gvrlth%ugeex:c %Elm fg{hnigtectlgﬁ

pr deasrellys the fsucgese onfailre of ély sqnempla@rpr@réqmls Bt detpravined gafil gvell after the
imple PRIetsk A bgﬁlvdoﬁlﬁlete& Rt thdTRBdtRled Rdve Bee RéndvERRSH D€ dh 161@1%11& tool. The

acceptﬁlgﬂt?eé 2 ﬁ%@ﬁgévgpé%sgg'ﬁe%e ie e%%uée rLIX dy %%2% ttésltseg ﬁ}Melgctanl tests, visual
inspetibve ptcglevina of winith ae flegtrucysrie saune. ednfargmptly,siahgbaluation processes can take a
long4idd! Bhd RS coMsil: IHJth $eR&rce ngtpdlgg? FesSYcRl S EPRARY | Thess, }e feedback from such

regi sters or other such infornmation storage,

transm ssion or display deviges. An exenplary

i nformati on exchange and process control franmework

suitable for use in such a manufacturing systemis an

Advanced Process Control (APC) framework, such as nay

be i nmpl emented using the Catal yst system offered by

KLA- Tencor Inc The Cat aI yst system uses

~ o~ . B A A 1+ "

T e 1
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Provi si onal Specification for CI M Franmewor k Domai n
Architecture) and APC (SEM E93-0999 - Provi sional

wepmsioiiseat i on for Cl M Framewor k Advanced Pr oCBGBEUS2004/017617
Control Conponent) specifications are publicly

proc@%@is Bk Bmbiy A éﬂg}édz MMEb\%p HeSwEAGAURPER 'to%ljméyrhave rocessed additional
Mount ai n Vi ew, ﬁept%bgd in the b g

substgaéeé tp{ugﬁo ﬁfentu}géeegbz}ﬂc iasct&{hle iy ?fﬁlﬂﬂ 1&1h1fnp Btcﬂgcécesgr the testing leads to
the ctqumsmm ItHay tha umhplam trégiab kegulting Ufrvedthe @l implnt precegscaraladacdeprble, then the
subsdﬁjﬁgg la?enﬁorr%lg CC@&I%%’%’?S Bl fs ofoﬁ'?rgplgﬁ pR}%ésEeQ Qﬁa't: @J) In){t rteéﬁﬁqg ‘the formation of

ur pos e automatic tuning process is taq
ccoemiecpIog RS Brihe wbstgp prr ape sl ahdversdly gwpact BpfdqyEne efficiencies
and fRed¥ctyieldeam current, tilt angle, tw st angle, nunber of
SC% s%;lvé:j grsr%duce ?Tr_lsaorlrenitog'e (%'g%egfgrseg?msgegr&tlémst Flg‘&)re\égn# !nvcjﬁg%rl) én%g)ys various
mod@; véncontrpé rwttmgett cgrneqtiel Aithe the roperption oif \?@elon m@mem%lr gngpne illustrative

embd@heit, hAGR iNHERED, (0 prddsisi i usd mélréﬁﬁlfslﬁQﬂlSheQSn 1fn91@ﬁt tunmg process 20

and %gr ank a%{ §1n H%@el %gvg%%) glc%];sgrg‘%fr}%} %o{rﬁgf glgy avgl gccess tco one or more fault
deteqtlmping(iq:ts (Fled) Pel — Md-her totah@enemtﬁb]erfwltaiqt[ectpm olodgl &5.' ftsusn:eﬂ)rth herein, the

presénr| ﬁw%nggh fn%ljln%ﬁle 1218 Qﬁ?&ﬁ of %nep@rrlf‘l&é NRHi-RRar® lép%gl@tlﬁﬁnt models for the
ositlone

PurPpsy GRS PSR éf"a’fi%’@f afﬁtstfgt%s s s %ﬂ*@gﬁ ks Iflaar éseg to create the
modﬂﬁdegﬁb@ffhemml Heexinos te padasmetied Ber¢immahizwesatep eevised md rpflated using a
Modme c@hﬁetsolg %% £ +t ’Pe@hngﬁglegj fhc d(Jf foaﬁa%llxlcl brlhsjﬁ%rolumbla Canada. The
excessive o¢cur due tod

modtlh@ﬁcrlbwélete@may b%ﬂieaﬂ@teé?@lrrcelwsmg PRITARLY A vHElingq A pg-linear techniques.
The RORCIBSDe ABYatiRay SmprBEatidh bhka@maatl (¥a) lhi%,,exl&ﬁémﬁll waghtedhtethge, erc.) or
a m(lhe‘?l E & eglng Ei {)S?lrlﬁ Caess’a beﬁl:z]aly\ﬁ e%v ?gngcge%,\ép?mgga% con]gpogenp anai}%ﬁ ?&) model, or a
projegasite latgntjstsucgurds altuso g eBte |smmﬁmpﬂm@pt@g yf i mpde] may vary depending on
the thdRLIAL tevil §e1egg1t control of the ion inpl ant process

B i P B A0S AFERLS SR 8B i o o
regiqns oc@esdane witta cetie revipa e, @ndeitdin depait spdctes regt haesenigrppramtete., dopant

conc%ﬁ@ﬁﬁ%ﬁ‘d 58, BRENeRNRY £LMs:, Qﬁbquﬂu@%r&:bg@ 8b & ﬁ&rﬁ}%n&‘.@y €he ion implant tool
been renoved from the ion Hﬂgl ant 't ool

10 1naae€g8'f tg@mdlilctsyg ccalfibn:taﬂ(@l qf Eﬁtpoin ra/ﬁrﬂoub}oglcpélggletﬁr&fn%g trace data, as indicated
in bloekt2ar that N@ldreb)}t im the dpped tegions hatiegs the desiedydopane prefile pido@hcentration. In one

emb&ﬁ%&@ the\fdnﬁllé %tocéspﬁpﬁ %cbﬁﬁrshe@%f softwal@ rlr&ldgft oﬂ\’tﬂe Gd i@piémt tool 10. The tool
destructivé | n nature. Unfor unat el ){ such eval uati on

S GREBL TS eEhe (AR DA TBNR O S T AP B VFE Y REARPET Gifh as beam
currédf, tve € angleeoramt df tHe@hyr tbcesammreceesdeaﬂiﬁzbd pevisslyn &he trafddas, may hlgo be related

to a d%%@bcﬁg)léra]%\g&@g?o%@d frﬁn Q Qr?eﬁﬁ(g'qtﬁeﬁsﬁ off g)thrﬁ'a? sén'sd'lr?%lrﬁ/oﬁﬁlpﬁt§ that reflect

variqya gReeopr oS i Serplaerdpal il ngor %B@ldtﬁa‘tsé@diﬁ Pibisp thegon implat process will be
perfdrﬁaiel Pét E}@mf)le edbacke & ha iichde pesapttaletatukdy toof stdtd\@ital MHB maintenance
histo Oncﬁ%uttoop ac ﬁ of vI ltage rallcecrelter%tt%} Icugnqllltbgégr%seséru Oﬁtlc?%%,g suf);grgsrsr(])rtcﬁréent, source
presquggnfilimgnt wmge,pfrlmee@yn@h @uumaéé@ptbatbqt@oldﬁtq@ﬂ t he

Su bﬁﬁtﬁf,aﬁﬁ Sturﬁtfgeprﬁ&ﬁsnm leyé &lyﬁtﬁillﬁloyﬁ ghay EB aﬁrodgﬁ mdn? |'ﬂ>oss1ble tool parameter
resu

rocesses
conby R AIPARIE T RFTIIE P SPURETH s ATy B g b produce e
desirg@ pryjfomeitytof oedm denslticad et selthe compplat!8mat afiampt ter furegoer adjust various tool

paraﬁgtgrk Qsls&ﬁﬁh %h ﬁfg (iiongfngf;ﬁt gocééé ﬁl ag eff&ptosiﬁ%ln)é €habPthe foﬁ ebnPis O AMeively stable
or nore of ore Ol res

n
and jegpgl O awdl@%ﬂbé‘yéesv% el O S A B FB1 PHeTTh gl impact th
perfirfianc® BMBE toh Graplanit tdol ¢ eSuolp rtats iighndgfbubdre n@rinitaploatht implant dose, the
1mp1%'9 %hergyl lgvei) riaganjx lcx!lrt'éﬁtt Itlﬁltot Wlst %Hé?é’ %mﬁjent 48 vélagé/\@ilaln@ t current filament
2, 'the presént 1nvention uses the results %

the |on |nplant tuning process 20 and an ion |nplant

run nmodel 22. In sonme cases, the run nodel 22 may have

access to one or nore fault detection nodels (FDV

24-1 - 24-n or to a regeneratable fault detection

nodel 25. As set forth herein, the present invention

may |nvolve the creation of one or nore nultl-varlant

- I Y r



10

15

20

25

30

35

40

nodel s descri bed herein may be devel oped enpirically
usi ng commonly known |inear or non-linear techniques.

wabh@soeses may be a relatively sinple equati onP@EESH04/017617
nodel {e.g., linear, exponential, weighted average,

voltag tégas)ﬂoﬁ Latdd Jﬁn %ﬁe@ c&%ﬁpéﬁctﬂp gﬁ"[lemt &H&Bonav%lt%e Q%é‘i&l current, suppression

, pPri nc%tp onent anal YSI S
voliaggy g Marg arg Eﬁﬂt?}néféﬂnf oA ALl S0 s gy ess 20
nodgla. speﬂﬁe eBPR) the GningPloesEIN @iy Gneraxf valueethamatek fms-12 mA for the
beamI curr%n.t anl%i ?? Wée@%%sc%u etlieh%s%%&' }1\ ra?feltegt(fzﬁgé & l&ﬁré %la? o &ﬁieraﬁ‘fedi for other tool
paramaer e £:f @trm@mcurrme@nﬁ qsllm@s@f valegs foppng Or prpte afﬁhe foglgpigmeiers resulting
from'tlﬂ: rereieel ety Q@lS‘é&h’éxﬂ&tti@ﬂ@%&&bdh’t IbREI J€n Fl@ur@ 2, IrBon@ @luktative embodiment,
arseni ¢, ,boron

the t%og Eag%%efe?s rgﬁl‘?%%ongté% %meg BLOSSES, uare avel’a%IC ﬁo zérhve 2% R ech[ecuon of averaged
tool pafpgneterin il"]nlgls Fﬂuomgelgagulﬂ@ Hresess é@,fﬂmvn@@j fgy giverevarighle, g. gplpearﬁ gurrent, tilt or

twistlaR %?J: mh{ hdve teﬁ RiRfehiQhinest RpRliREI LIRS 1R VAR WA fbi0dihed fool parameters. After

oints for t t nd/or
N s

t hén depegct tgiperst heniiongniyne aedysdgol dgtg'plalqtthemcgeﬁotabléty of the tuning
procé%g]ﬂ) G4 %%ﬁcﬁt@& ll)ﬁﬁls derlglmpgn)%t %T&QQﬂem l?f:gure b h@ne,I g;ﬂ.\'t 13Ghe dec151on point may
en

process IS acconp [l she sof twar e resij t on
be 3 e PGS IS0 TR NS B Tr P B fls ey b & variey of
diffefeRShbidrd tha ark c@RéréEfot piRdiokty ofe@arisisg tROacoapipbility©F thel @mniag process 20. For
examg%r tllneel;ugme%z mB?&%’@Lsﬁc{e&ovﬁ&%ﬁt AR tanet@ g%rﬁ)% e h i im léﬂﬂt ﬁﬁ)cess &wmg the tool

tool paraneters identif
paralmt@wengg omYaseuniraiueal i Fat ot SESUBRve R BFStdna the mumber of

scané/tﬂz[t et bé pefforfad RME the Ib&am@é’rﬂgﬂnda‘éﬁ lfyftl&l’fmrﬁlg\p&fcesetw ti@fresulting ion implant
process Pflyetcr:l% tc\>/ogl<r)r|1go )lj fg‘eer 612 ale A & 1?%19 ntda{) bﬁgﬁelssj}f}llé 'ih%t Iugfi‘ttbe c%lsmered is the age
and/«awelxxd@wn phae eomete Wmsen@mﬁ de I%WHnttt??é o‘f’?f E¥ApIPnie tuning process 20
may pésﬁlﬁ ﬁlSSStpUﬂltls Ifor b@rldﬁ? fobOparaRdtershiereBX A Bl pBnent . @b the fld@fnt, is expected to
perfodjgtltg:uncil% @t s aﬂ\feg H-P ! eér%%lilll %rtv8frta§:gp as%holfll IiI?Orm%IPOIOI reg rdﬁé PI’IOI’ use of this
filamewl ¢ ppeeyiossgomba pHitonns ugsdrifregytbe e\g@pptplpaé@g mstlgg)q‘ll{tra@ém the ion implant tool
10 czﬁlﬁcﬂ BErfoRe BE ich %ﬁlﬁ%roce&%’s’iﬁggtﬁe Péﬁ&&k&rr@ultufgl floﬂﬁﬁeﬂhnﬂ(@rdc@@ 0. If the tool

anment ¢ bstrat
SRS STV SR B EE ST ob0 o R RURYT Bt G s of e i
procesa Y0 go refehtedanghhenaminppaoistsd! BP ds retowtd, apa]dam applock 26A. If the tool setpoint
paralcﬁgé}pbm ﬂ‘l@’&mﬂ%‘ﬁrbéessl % a@raﬁdeif@ocle @Jen e fo mlﬁﬁﬁrb&ﬁ ngbfy bd fRformed using

par aneters are helieved to be_suff
the 5 RS 24 AP E G B AP Ho P BRE P52 B itonaly, in
somé @ybotlifnents Fritertad] begfoindsGatainktbrs at tre dgtned t© bt engeptadle, theljon splant model 22
mayY)QrJ%ec? %Sﬂetgxgl%le oP ?eqe%ﬁ{ cﬁte?ﬁﬁ %he@g’o? %e Wntuhplguﬁ] Froée?sn as described more fully
process In an effort to insure that the ion
bGIOBeamls relatlvely stabl e and capabl e of producing the
desrhe Qtteft@aity bSthe 1408 k@poat Q)al’ﬁﬁé’tyts REp@teed bpdle tuning process 20 may be
detegnlne? t \%%1?%%) icénlqlgg ?ﬁ etlH s(t;)r?tgflé Imﬁlg Q&grﬁethijettp&gfpea}agﬁers in block 21 may
be userim geadiate osonfidrace lewsh ant a@%feconf drace npplter Pt range F gyypbers, that reflects the
confld€né€ hat pﬂ@lﬁéﬁrQMrrEsﬁlﬁhg frdoh tht tuBihg pl‘d&eﬁst(avarﬁ@d o5 otliﬁ\@lse() Willpeddlice acceptable
L N A
exthoaetnpe toatiteate confdmpprlews itghoot seippintaramstays g tesulingrom the tuning
proc¥sd lwﬁlﬂg%om&&eq to %ﬁﬁfce\‘l@tﬁ I vREhh GONRIN AN P B o@fnoxtel'ﬂ&ﬁﬁarameters that based on

paranet ers t fromthe unln roc
hlstfg'ﬁaé&FfF‘i fﬁe“é‘ﬁ%éfr% fehre '%eheeve‘i gmrorere ﬁ?‘% st§§ aVH‘é@“ d‘%ﬁ’fé? ‘%?P‘ée““atm and/or
dopanaiprafiis. {Thiatreferang) atd mayrb8 dd@mied basedt dnevaliorm megrologyemid/on plektrical tests
r

Pt R Bk AL M S Bt o B L PR BRI BO8. For cxample

e.g., extraction current, etc, A collection of values

for one or more of the tool paraneters resulting from

the tuning process 20 is schematically depicted at

block 21 in Figure 2. In one illustrative enbodi nent,

the tool paranmeters 2 1 resulting fromthe tuning

process 20 are averaged to arrlve at a coIIectlon of

- o o o N o e s — g 1. .
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process 20. This is indicated by the decision point 26
depicted in Figure 2. One input to the decision point

wWoreops0e5825 vari ety of business rules, as indi cap@rusi004/017617
bl ock 27. In general t he business rules may be a

after ylﬁgtfa%g ¥av® Eeeq 'nf iThe H&platlﬁg(tl Qb Sthettg@tset&ir@f)a%gﬂ%sda%ﬁg eiﬁ‘lﬁl[)yed during the
pur poses of determ ni I’]llgl he accept abi

ion “Pl?l?ﬂ" Prg°epy B ardiecesigta ree N Ra 0P (e ant Ieees ey %@%Drcieﬁ frdgsspgaied with the
substea€el Subjdeted t ehe/idnGdiglant prossssibly sibstkaes ok Bt p@ibero Mheréalier, aneor more metrology or
electﬂgc‘!ﬁes@sﬂ Ig]onﬁ-ro? GERPm tegstrtlgge tat%%%rfmgmgt%e rtl%saweﬁtémgy of the implant

tuni ng process. In one 1llustrative
regioBsaasHisFod. in B SRRINLIBRd A0 HEh R i s Bl S P gl proces
has bs@rpfelwnﬂaﬂ Fdlsdxﬁig)ld; hiRh atRiTedsRigSnag @6 pAE @shdly whikesletttitd RGing (WET)
perfo?me%c ﬁer one c{r ’rnoreqe%y]@rs 0 metakr%:ggp] ar% I?ormera‘gj ab?vrc]etthe E:\p gess may take

*busi ness
r ulTbis telfmqncerﬁa@hrte e cllgtion @félpswcql gleirqmy é@@mﬁﬁm%ﬂted tool parameters, may

be st&&ﬂﬂ b UhtAYAseQhat ﬁiﬂﬁ)e QScesH&l tHéQGﬂ@ﬂ'@ nt.SA Qfelloh@nfi@ike hﬂpﬁlﬁfﬂe associated

e b D O S BBS5T B RS g o
the tomdrgp@p@sit 20, ¢hegpollectidneof fhiiskagipat miefrolpsy dakepadt asgcitted ]@elrlfammﬂers may be

acceéséd f’I‘HQ %1 Q{}oﬂg paﬁm%tglls ai ke\s’lﬁ’émg fhohiOthe fukihg ﬁ@&es@fo rHanbE ﬁﬂﬁhed with one or
Based on information re ing the

[ use O
e i b Wiy 1 the
matched ediry demt thé Hadbase resulgd i is tatoagabild inimentegions, khdetdrpined by the associated
metrd IR IGAR tﬂhe';l%' jonbApIGR BROLs rH%rbfe 9&%&%@ Leregalnman%@ 9?1%§thg from

usi ng araneters resulting from etunln
the tgEne e R (Bt R i FOfbié?F‘%ﬂ‘?é’f giedoot pRTR YT rawﬁﬁ%; Fom the tuning
procddf mﬁ&SheZﬂktoalEae callegioied ditdombichelaradidafpt Rind er,a sinfp@GA/KR@ GO instruction.

re 0 d. a

%)%:r tﬁTf 5 h%s &eqﬁx}é’%&?dsﬁ{ug%ﬁ%}a& 012:5 ?aﬁ%l dg S{Qlé ie [P%?rg[@fdata for the

varw%#\ol SFth{“H%ratnet@fF (o5 cppwiations Bisieairiheichaye klﬁter#ﬁalﬂmwﬁrﬁuawgptable implant
regiofd, 6. ﬁﬁ@la&@e@fn@ey@fbﬁﬁ@&ahﬂs@d dbﬂ’h&tfboﬁdaﬂratl&hrhnﬂ ok piofile. For example, such
a progedgr% ?nsé? 1e£55tX Exi cc}nglgm nﬁlilagesq? u%s cglt ﬁrt m?ere %a?a?nete%et % g{g’asr’n B'ent stays within a
rangg ¢fdri2ane @,cca]ptabgﬁ 1@gl|ant%3ns qﬁ@@fp@up@n Jhhis y@lnal}{syq may) hgpapplied with respect to any

num&ﬁbﬂﬁfaﬂ@ﬁlts r aﬂyfcoﬁmtlﬁatlbrp&ﬁ sucﬁlq;aﬁﬁ%bt&ts Si.ep) a Erﬂl[fﬂaﬁirﬁ arﬂl’yﬁs Alternatively, in

o .
oo LGSR 1B B PR AT £ e e P70y b arety
comffaggr tot thieng maramietans hseriated wisks ths bistorag] Wewtogy deasako #ﬁmmﬁ iftheyool parameters
21 a SkeBWo gmﬁeag%ﬁ@&agm&lty of the tool setpoint

ar aneters

P ni ng. process_20.,
det B, e]BtiPn & eﬁﬂﬂ?l@g {}et%ﬁfen 9@ 6‘?‘??1?%’8‘8%1? amsters ﬁ’gc%e ion 1n};:)lant tool 10 and
the mdtrblagit dagt fow sibeateoptoeresed in thehteolsldt the controlizad fimey by wed 1o control the ion

1mplQ1|t 8‘9&58”@&‘ el;zﬁn}}ﬂesfﬁg ccjhf?olgleﬁ%a?i)@us@d t%%rﬁr% gl@t”&l@edluséﬁq}lle' metrology data, only
si ngl e confidence nunber or range of nunbe

paraiptR {cOpBIFHGE o (i WEHA PUEFOE gt AL R fhﬁtnlgave @ high
probibilipnoft fh@iut itacogtaple Qe refianseitagpefdmed. Bérha il @jsedmpoh the metrology

data, Rf Bg}%a%ﬁ%ﬁé% pbvﬁenr \%L g‘rallngert Iﬂ%‘%algfcm{')e'hp %%]ﬁ e, gas flow rate, etc.,

e 1np ant S, red U I'OCGSS ti
exce@ﬁ 8. & F#ke. @}aamﬁvnéregw P‘F"‘F‘Wéta‘é? qlah% é’f‘?’fpf“dlé‘?‘?é eApgilisply, thgentroller 18
would 0| thab @fttﬁﬁémﬁ)re@@f ﬂ;ﬁ'ﬁdn&'ﬁl@laﬁtetsw 1o figh bérdimihd)en tnlljjlhlnﬂg‘ocess using such
pararget?ri eCts aréor%hea ]gxamHIC an %Ersg? o cio m{etfecfl%g%gt%: (2 ?‘tsq?(’h g%rame*t)ers mayaresult in a

correiiomheaby PTIRNE WA MIESLne) Pogyeinionsombinatidethirenfke mentained within a
preseﬁ%rc@@ljiéﬁﬁ ihgmc{cékﬁttablé %la@tﬁ@gldﬂﬁé&b H&I}I tb Ses@l€ ShE B@sent invention may be employed

ceniration an reference

in sG0E i e PRGN LD 30ua PRy &F e, Bl bepF gitgggpim value, sbove o
minigwg vare, elithiptaragalof vabss, or pwsideorf modnge of gales.o Thiprokthodology may also be

production or test substrates processed through the

ion inplant tool 10. For exanpl e, after substrates have

been run in the inplant tool ;10, the tool setpoint

paraneters actually enployed during the ion inplant

process and/or trace data regarding the ion inplant

process may be recorded and associated with the

substrates subjected to the ion inplant process by

substrate or Iot nunber Thereafter, one or nore

o . . o Y 4
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be stored in a database that may be accessed by the
controller 18. A level of confidence nay al so be
was®snimred with this historical data. Wen theCT/US2004/017617
controller is provided with the tool setpoint
t
p
em| I%ﬁ %{aﬁl{sﬁ ac én‘i:é QGel f(crrq)é&é) tﬁ% a gWéﬁ B biaRdn! %oo? an‘Iegﬁ 21 that result
l'ection of historical metrol ogy data an assom ated

fr"mtﬂt%‘fnmﬁéfoa"rﬁe%oer s may be accessed. The tool setpoint

pamaaeise aspedt @S et preent filiveitiob, ke pammiereey Jr Daeds t@lngn@yceSE20 may be
com;ﬁg %1%9 e retnh (Qaﬁeto %F Fr%{eqf {ﬁg 10B hﬁpl&pﬁl%éegssshbﬁd B{'Se&formed or not. A very

Istorica ata collection using a vari et

s1mp}?m(a@}ﬂen@ll P@Ifﬁ‘ﬂ‘ieé tresxplaip ghis aspect pf the Pfé’sﬂntélﬁ'le’i‘tﬂ?nf Fhsvsferprse data may reflect
that aaeﬁoamaﬁ@mmsgﬂnfs ad fd)rmecﬁﬁ}lﬁbﬁ e d&kEuirdipis @iithin w@g@cﬂso 128A. Assume that
the averar%e {)eranmlr(]:\grrg P %afa%ngtgrs f;} p}rfca 1c Eéy tge tqglrt&tp?ocg\g %O g%} 0%{: F]ase IIHAtm another case 7
mA, sreitnpmothpr cyaﬂarfet@rrmmﬁmetwaln@ t¢f theyiierehgs d@tel fﬂr prgmyshirstsshe first setting

@3 mgpwouTchﬁvJ tﬁcslldbvésﬁetéi 01 Boh fHence Qﬁ&&%h@s@ﬂﬁn@(ﬁ i A)&voliBhve an intermediate level

LU ORI DR R e ——

providehdbbde 1$eeh dosfidedce davelamsy pepdstebli@@d RO @@efy g kroyo ttéclimques. For example,

varla@/ng Fna§ Bergé‘sgngchclhﬁ’erﬂé QGQQ& leénfi §Jﬁ9éﬂag:d 5@§éﬁh§rd Hé’\haﬁ‘ony H’l)rh' fhe m@4n parameter
a.ran of val ue I.e., reference data, for

valugg dgepty l?% ateoasw T@éﬁ?ﬁdﬁ%ﬂﬁ%mﬁ‘b@%}%@l efoﬁon%daﬂ%ﬂﬁiakﬂawg with respect to the
pararhehc&f eafijng thoat thheve hodt doile astlby cpriddeceliniadoepladiueh limitations are
expr% gh B8R 0NSded Sufhs: | MPl ant regi ons exhibiting the
eSire opa concentration and dopant profile. For
exdriphee O%WEHIO&V tapl Seblg yiel! iglptermining apnaspegeof &5 implens regiqns formed ina
substrdfadr taSiol RPPntABocod Gtsedi mAYThe Ased &F Genrtthis Sistocalmstrold@Atata. For example,
suchCaurI;lrt%potgy to% %X)a éne%ls%rglol? a E %2%%rr$&m§ thé%g{[ﬁ’of 8t qg@%r@%g‘?on the dopant
concwamm@dof% hsm@gepeé@tocwleéhwamw%weg@fl tbﬁalfeaﬂmtbeiafsan drpplant region, the
spec@@i}hpﬁﬁk@ hdﬂﬁﬁdbﬂlfj/ at. fﬁwﬁblllpﬂﬁt@%ﬁl&fdﬁnmﬂ, th€metradogy tool may be the Prometrix
toolsnyentltlled re‘l;llouéslf’lt analysis. Alternatively, in lieu of
generali’ngd”"d confidence I evel, the tool paraneters
pr dlder@éﬂdr spect, ithe pragent mgerplpro@@ssﬂaw@h iyenjeup e agiements, leg., business rules, to
detexﬁﬁlﬁﬂ@ef :ﬁ:@epfa@ih{yu{f|tﬁbgto6l%t§&'ﬁtlﬁfaﬁnet&§ 30 Gésﬂinﬁgdfr&a‘% f]hb tﬁnlil‘@ process 20. Such
torica e

o arepe A Ryt e et AL s b el Pt rsions. ror
exanipc @ venlie relgivels [l idomtidnof the firatiidn whred, Hesipeservlet iy be @dblished that the

1mp1§(1@¥ogpi(ﬁﬁlusp§é'rﬁfﬁ?¥h@ ru§pl§1ft pltoaa‘és Withh & ARl nﬁn‘ﬂﬁ} ofE0hs.t b& example, if the
nmet r ol o %‘8 at a for substrat ei&_f)roces d [

tumnf @)rocsfs?]é g 6?0 ée}:po%gf'lraérgteﬁg ‘i THAuLE lyef %).Itgsca[n&) F.fweed the maximum
allowahip lnermiter, phe@mﬂer 1B oray egeantd wrantetes 2¢ pmﬂuc@d byethe tgiye dyecess and instruct

that {‘1‘1§ ‘ta'tﬁlun& %rdc%§ leaf bé p%rmekaaagﬁlg HQBQ astpg:? tﬁEEﬂrgsgAt %XntQ§% be employed to

par anet er conbi natrons from't tuni ng process
iner 629(9 ma@‘lf"ﬁfmrm& %cllen@@qtvﬁblfa il pﬁ‘&l“%@% reglfns of pAccepiglipauglity-
hi ghanothedaglattlof thy predentineatiss) It]ibgozﬁﬁlﬁlelfjtrﬁhhcﬁelﬂﬂ'piaﬁbﬁ used to select one of a
numlge‘fegil p?{lr?’ouﬂg; % {? %rfguﬂrd%glon El(o)(lie dﬁmﬁl Af\ﬁ gsdlncﬂ %QJC] 1& ﬂ re 2. For ease of

rm ned hen a gl ve
referggia el detegwg mode&se@ may éehlteferrgift@ n*\glb(pdpﬁgeand gﬁgctqvq W the reference

numﬁe?ﬁéﬁ Th@%électlon@f e @Q’ﬁcu&r sk dé(e%hdﬂ@nodél qs’babemab@ratcom@@koa Sthe parameters
0 U n acc e

21 ﬁgm tl% { Onfnlg 8 cess uOI aagcorres H{%rpgra erteg' 11111%2% of tﬁ‘cf%ﬁ{ ({j efq% ¥10detls|'b€1 The fault

detedtippnedets 2¢ opy b Qortd iprer proestitle by ﬁhg mzmnn rnlpmafm 2H¥. ecse@snodels 24 may be
storeu %i DtaBHE Nn BAFBLE IS preRi ifRR IR BMle fﬁﬂ‘t@mtl@n medd et &s%proxxmates

he netrol o nd the tool

o ey TR BB 2P BF QY RSB0 P IR o B deEaaT model 24 for
moniraingtire foe ingplanoproesndberpatformpdsin th @ndef thol 40 esinpdlierioch panabters 21 resulting

within a presel ected range, then acceptable inplant

regions are likely to result. The present invention

may be enployed in situationg,where the paraneter(s)

fromthe tuning process 20 may fall bel ow a maxi mum

val ue, above a m ninmumvalue, within a range of

val ues, or outside of a range of values. This

nmet hodol ogy may al so beenpl oyed to establish a

confldence | evel (or range) for a glven conblnatlon of

N . T .
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40

the average beam current paranmeter predicted by the
tuning process 20 is in one case 3 mA, in another case
wQa2008/0438m% i n anot her case 9 mA. Conpari ng theReT/Usion€s17617
to the reference data for beamcurrents, the first
fromscﬁ‘et ﬁrﬁrgg%rgéss%) T‘ﬂ@k@le(éteﬁl BN det&ﬁoxl 83@?&4 évﬁ‘ﬂﬁ&e \ques or ranges of values for
conft | he second setting (7 have an
soms, f petallefiheiopl PrrapErs F  conf i dence, and the thlrd
S etAInbiﬂg sifriplifiefpxanplélvdll bravevidedre ehilgihastilluseted as@ét of the present invention.
Assu&g ﬂ}a tge G 4rcpsests P& mﬁrceﬁ@ Ith%t tﬁé‘i’% lcﬁreﬁtr 18 Vt{r)qurgr %B}Qﬁ\(&)l 10§H§}ﬂi be 9.5 mA.
ence fevels may be esta y a variet
of CM%Me PRk ﬁprgl ths dunirgyrocesg a%ﬁqu@ bey, 25y statpd jbefgss, hrayee v& values Or an average

valuBSth@ptesheisf Bakd fiPn k8 vaheSor0b n20MRf ihel Bm uidas 86 iod fnplant model 22 may

e SRR Puf S PR ) AR SR e vae
the bedm @uoeifti The pxemple shergngabior bybre durighttvialue o fhe éanlt degectionanodels 24-1, 24-2 and
24-3 9@9 3BIEHA 1088 WA kdaa 41k @R, thR SR lﬁasemagl e bSdAOskEht RALe of 9.5 mA

nsidered a |imtation unl imtations
sl BF BB PE GE= By IR o PR SR QBB e Ry G 72, o i
the foilt datedtionodyy/withotbd cld:shsavalueionﬂmefemh currentché 0.6 miA salectgl balthe tuning process.

In th@%lﬂr%ﬁﬁedgiam‘bﬂ eonlytmlngfg LarlaB818 hag Bsen e%ﬁﬁg h'}ra@trc@ %Q&tlﬁ@ﬁ&p%prlate fault
I on | process itself may be used to creat

dete“t“ﬂ‘? 1godg] @PW?‘%‘%"}Y ielve pyhyaiatesalystor  exanpl e, such a

MetAs 0t 6@t abave ltherselyctaddas detertiar maBh k.81 24-2) isdieh ededriomionigpr the process in
he i} o095 it is)8 i
the 1<§n glglglﬁt Jrog%:ol EH s perf rﬁ% lﬁﬂ% ﬁrre%%tﬁ?a ce{eeﬂgrl geglﬂgr%gﬁ‘arglt}g &unﬁng process 20. Of
courrentbff it defegign ewdele Hel sy by peperstd based FRep R SRROIRERgIC ﬁol parameters,
e.g., bchiﬁr @PEaRitie Sr twigd il S8dment QifretIDIRd. | The Ynodd DL thatlbBst €13 €he tool parameters 21
result._i;l} of?‘lrcz ! ?hlae‘fzrll A 6)?0@89 %g 211?&? ;b errﬁ)l}nev?)ggls i %fqgrow n?%glstpcgl t%chglques eg,
interpplaties tete- t esope eeentheumweh% o ey maxs tlgthericgppass afetiables other than tool
parath @€t hse & MBI i6n lmerae prockss SFdR @ﬁﬁlpre Uﬂh@ﬁaodels@4-d eizernrmap ersa R6ude a variable

e t.ool set ar aneher
dlrec?é Sto F%l%e s*%ate Prtr %gr?n Q elg’t ?}Ilﬁlll ﬁs thf% rnB cee§ S’o %cesgnﬁ ours (or range of hours) since

mainfepapgd n’reqq@mmgfern@ytmmmeﬁqné@ttbcqu elate to the ability of

t hen 20hanh, beerPdoREY (éﬁd fGE eascam eapwmﬂesstmy BeeQ%IQ&ﬁwanﬁEpect to the
n. o

t i, ve 0] ur at. i
orrfg PR o bBgh 1] BE e hbh i Ohaf o 87 af g preters 21
resultitiga fromh ke itummls am@ceis,ogghtej_(prqmtcop@rl foogy nivet h@reveﬁpl Hat is, fault detection

metheﬁo@c%ee Praybelcibidydd pARY h;SBH BuRYREEn Qbdeh @ﬁﬁ@) thdt O neesemétee of the tool
he tunlt%%ygr 0OCEeSSs roduces tOO set poi nt

parmﬁ%{?r%l%tt i gc ﬁﬁ’i‘lpl?yéaﬂﬂ ReEong thi,ioh dPPlst Pracesy the engiglant tool 10.
Using ltds metkadniogy, éghited wedoése cantrotbraay, betahigeved by eroployéng famdtydetection models that
minifaBh € biiowhse Jeeﬁﬂrreaeraéatléﬁs upgnlggrrﬁegpmnetene tuni ng

process an I'nstruct e tuni Nng pProcess
per’BdieriBplan giorsss is Pring prrigrmed, s after itiheonpleted dijge 4aw@m’? gplected with
respddily VaRieL rcm}aageed \tamesl IR [VeRE tddB pidndessr THigotedifell Gh@Niaia@Say then be

comﬁlgt]eldltoe hg'ullltles 2 In@lg%% m{eéﬁt hﬁ%é’ A f:grflt d@@ctr@rﬂ%?& §Lp| % 242, If

r a resent 1 nven
theretlh e varenpe |b?rwpear@tmqawpdwelde1>f DPPraFglgr, Bé brsmcpurast, St @e&le otfen value (or
rang®bf v@lu&ﬂﬁhﬁd’t ;)Qimd&ﬁ* @Mhadisdtad fﬁﬂt%&%@r@n fnaddl 14-1] eta@edoh@ion may be indicated

or ld%g ge éz% S m(e) eszt e tl r&aé/%e %nﬁrég {}1/ 111 t Gl eea% eldg)%rgmegea gfcee%s the value for the

pararFEEDI) thmgact@efatﬂteiﬁfe‘rtmemoctebbw armhsq}@cmarmm}ﬁ and col lectively

by dnl:kea ﬁuﬁ{ ohdtih&s 1@&1’5@6@‘ vafifhs adtiofs 1§£I|b%@a§<brp rinlf?'illy tﬁla%ubstrate processed in
articul fau t . deteciion nodel based upon
the 1&%% LAY ﬂg‘eg%f 5%? susRectgroup P%HI?SFﬁ%S i ﬁ ﬁ‘ﬁ'ép where the ion implant
procg3s Gid @espr@&@edain eccoripnce SN fel i valges pardad the s sklecteddait dotfectivh enodel, e.g.,
t |, gﬁﬁg
modél @yb Irpa%gtﬁeg%rg?d’eaa{@ﬂ ﬁlo ?rogegsgcé g@lg:gteé H||b§ b &15‘&1 glﬁr?"(ﬁ?tﬁ%§crap In yet
nDdeI 22, i.e., such nodels 24 may be stored in a
dat abase. In this aspect of e present invention, the
fault detection nodel 24 that best approximtes or
mat ches the parameters 2 1 fromthe tuning process 20
is selected as the fault detection nodel 24 for
nDnltorlng t he |on |nplant process. to be perforned |n

g, N oy o e e
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Assune that the tuning process 20 indicates that the
beam current for the ion inplant tool should be 9.5
WOrge05@isscour se, the output fromthe tuni ng proPEEESR04/017617
could be, as stated before, a range of values or an
anothef %%)@«Q echéﬁ@én'ﬁﬁcatl&{ of aFRtRAY }A® Brﬁrt§ stoﬂ?’@ﬁlg %e%@ul&r h& 1¥1ﬂallaH@tool 10 until

5 A for the beam current hon | | ant nod
st B e aan TR EIBH A BB RO of ot mey
notlﬂﬂlemen@bmmeﬁtm bxpaniztlesoroimplam tcohdisuld teisarviced as soon as possible.
' de[ﬂtahgthe? qsp\é&lolfl %eflggsentt hﬁ/elﬁgﬁ% é%téng rHay eﬁgl%¥ %ﬁ%ﬁ%c tegeneratable fault

t he ran beam current val ue
detegtiop anods! gﬁ (% gléprg 22[{1at1may23& rtzgexgﬁ)épdzleh@ q@@y mbaéldJGthorﬁg\e plurality of fault
deted{dn ilnzdememanolz4;ln4thal Sraymiy, stdfaaslpeaa&abasel b.thiBas e @A nhlblﬁlt b&adde] 22 may

genegagJ d ﬁ%‘iéle %tﬁ &é%ct mgoiieg Z{Qg‘r tﬁe ta&% etek?y 2 ltrclgsg t1}1 l? i 191& %rocess 20. That

is, thfeipl ﬂﬁl%hmﬁé‘d’é?l 224023 be éi%?d jtq crpate ergeneraéaﬂ !Pe‘d@t @elt d«mptlon model that is
tallofEB d@ the Wbilebrich € td3] M&fers%'ré&ﬁlhﬁ@ﬁorﬁ he tlblﬁl@ rﬁ*&b’srs rZ@ NtA sQfefore, using this

o, P LSS, S lnd D5 AL L0 e S o v o
rege@xmﬂl fﬂétdsteqtlnn pedgbthit aﬁ@pecs"@dlle trilpmadyto titie doohpmpame rsiabduetof te pkiformed in the
jon lglgtaﬁqgoil an nodel ( FDI\/p 24 may involve a nmulti-variant

d et é%l{ %ﬁlewdél ernatévg srjrget %%_gfs tqat%rquf] %erﬁé(té/e tn];e?c%}iﬁnf% pvith the present
invettipe. |br bis @mbodinment, h @lutabiy of implaantinitgeipoidtGna@sts (IPM) S0 (1-n) may be used as
part Q?ﬁ]g o@?sdot*ﬂéﬂeﬁgmﬁgm%e gcgé% abIH@ro@ﬁEtnﬁl n?, p?océlss 5@ Sﬂlrteﬁs@ gf ];Jfé?mce setpoint

uni ng proce cour se, det ecti on
modﬁlﬁ ES@P@ mgy b ellnlelélzPH}l] arﬁlgx{/ c%]éctlge@g fegeéeﬁfeé ay B’ﬁ éxétabea 6(2) nnghis embodiment, the
tool c@pdiit pakin@drs afd/or cade qaay &reticates at ody.2], B @oided Ad an lmplant tuning
I Mot
Setp(tllllt n'iodg 32b\éﬂ8§1¥n Iﬁl@ %ftﬁzﬁn Euhllrnggﬁogg’? %Brlr(%{ g)pxglayrtg; s mag-ighqug setpoint data 21
(ffone H’é “tnms PRSPl el gneppmgig of %@%@mfmeﬁwlwta%lw sftReigt models (SPM)
30-1p30-K n0BN.. Sh-at Thd depaiht diddelh (SPHU Sﬁma}%eg:stabhblféﬂ Bzfs&ﬂlpaﬁ hﬁfc}ncal metrology

data gllid(/;dr cén?idé%?quveﬁ ﬂ%ﬁ Are bagela%}éo%%%ncal }Eerfoximance ?izﬁa I’130r epéémgle

npass varil a araneters us
tool gqq;@mlt BAROjetRES %ﬁqsulmms@e tuipg PreceB?p pr@}( nqt patchenyalf the gql;pq_mt models 30.
That-sitdaiof mﬁﬁ}ée aldR&ivk BE ladléiﬂoxﬂlal\/s'itﬁdt@b lirethati tlieeﬁﬁlﬁ@ prlo€esd tte 1s suggestmg tool
paraxﬁgtg‘rts 91 ?‘Aat dto rngtnrréag&lloafl} g]f oﬂ&er tg Qet?o?}né téntgﬁ%s ﬁ%‘i@ Sveng} alul} gl dels may be
basegyipaa a gest depleqaf fistorigatidagan Solﬂea titosion M@y lethotamJ@tlmmfrﬂ@r tool parameters 21

fromRd ttuﬁﬁg BBk Q@Becﬁl@&’thé RS ordRteE |p9>@es§3m§1 fgLe‘attl}} ffom H@MO\Q@ established

rom PR pYople B2l €T Ry PR B e A Qg Bpce messad s
devigepele] a Hish pb@@e@culp@wpltobmwp dn taasinetion, @e Histprizglulatainrag infdicatenthat only two

or thhdd&f ttﬂé%f&tuﬂrcﬁ} G&point ﬂoﬁg@ésm Bé ?ﬁ%§ a&%fqusu@ylnbﬁat case, if the tool
achieved. That is, fault i on met hodol ogi es

Setpqi PRABFEY %b ffﬁlaéf&dmu%m“ﬁsa&r) td° dei et B omasatgo elFme setpoint models
(SPMDI41 theurtiee tnrongepracess R@mby beaej@fedt Bieply @ad in ey avedidEs, thdh@tpoint models 30
may\% IuLed a¢ thgzlstl ohe k?eﬁto? %%M%né fle B&L aJta%ﬁlrty &Qhet t@rﬁné\ﬁrgcess 20. i 9 Of course, as

ant process iIn elon 1np
mdl%n%) Md%lreobﬁ varfefycfh P@fﬂe&‘;ﬁ rEEed Say al ‘?ecﬂmp}?mﬂ iphe deq*ﬁlweﬁtmg process, as
desciibyed @trvt. Ol tha gesilA dle tacdd @itRCiated ﬁpdlmlii%cﬁtldnhlaﬁpuf@rémm B¢ cblIReration of the
setpo%lt E‘m(aa}ﬂ\n%{)(g?l\éﬁﬁgﬁ]l r%tﬁe fn %Eﬂlan n}{rcI)c%sts Im%g Be peﬁ‘o anc{ ] gltl)l[ $ fection amodel (FDM)
may §¢ selgptpdas d‘FSPﬂhe‘éab@tm'pl eted, trace dat a may be coI | ect ed

W I ori’eﬁﬁd@ﬁd@ﬁ/e Efbo¥igh Bfe m&od rc&ﬂﬁ@es%@rfdﬁﬁﬁ%‘ 8 Smnink Qfocess for an ion implant
[ ace

ool B RS PR R T o R O P 2PB O Pe B gol Blectng o
deteqtion mneed dersaniipn infpdans pro@sst te che fpanfidrineddint thee ton dmplamy dedll b2skd upon the tool

e.g., 24-2. If there is a variance between a neasured

val ue of a paraneter, e.g., beamcurrent, tw st angle,

and a value (or range of val ygs) for that paraneter in

the selected fault detection nodel 24-2, a fault

condition nmay be indicated or identified. In sone

cases, the fault may be indicated only if the nmeasured

par anet er exceeds the value for the paraneter in the

sel ect ed fault det ect| on rmdel by a pr esel ect ed

S~ Y T | e

H(_Jj one example the
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nodel 24-2. |In another enbodi nent, the processed
substrates nay be imedi ately identified as scrap. In

wQ@ 2105/043878not her aspect, the identification ofPer/Dsa4/017617
may | ead one to stop using the particular ion inplant

para‘h@féll reblﬂtn'glfréyﬁb tlInin RS, HRl %ﬁl%ﬂggn R& rnﬁﬂgl‘ﬁ] %}océ@yperformed in the ion
exanpl e,

r
‘mplaﬁfé%f 'l‘sfnlggﬁts‘?liff?d 8’?‘“ get%‘ﬁllni‘ogﬁay notify t he mai nt enance
deparanetentillustreaive ertedipantt the wlethpd cauprisespéréonting @ alnisdploteds for an ion
1mpﬁ§t 160 E%'t&%@ pﬁ)%es§ ggﬂm@% 4P B3P bl%l t6ol pzlrﬁne@ep ﬁ)tr tilll@ fon mgﬁ:tttoo? creating a fanlt

present "1 nvention, the sy sten1naé
dete&@ﬁ é‘i“]dE‘ for: qryioR dptRlEnd BIOEesY 10y fpet Pepfeimse () Bip iepoiie antz'aol( based upon the tool
paraiegiifeslinly ffohathe Mg Ppeces€ GoM @lofitoifly hioh ii@plan® pro6dss ipdrformed in the ion
f fault detection nodels
me%Q%Lk%gH&Qm&ﬁ?&ﬁﬂ%&&%ﬁ&Xegred in a database. In this
cas'e yetrapether ghystiatiys e&ﬁt’duﬁf@h thegepiiod pompsisey pejorreing @ndng process for an ion

impldiftital) ehe il ﬁ)roek@i Réultin® M aBGEdne Dol fafinetbd 1Y theat 1mp1ant tool and determining

e oBYLFTELSLS (AR LR, [T HIe, LU B0 PESEES . Doty s
implgpt regiqye fexmed m at fragt ioh¢ eubstraig| subjebesdge e on impahe probdsatpeifgmed in the ion
mmh@mkpred to the collection of tool paraneters 21
fromthe tuning process 20. As before, using
e Pl yratvermgpgmey BsCRoH HEPRSRSIEGIMES type prggesss for an ion
implag o, the lvaimg procesd reshBingrinyt lbast dnapolpamohetehfer thedort iMglatistieolodnd determining
if tht 361 pﬁ@ﬁ&&%‘s@ﬁu?gdfrcﬂrﬁ% ttmu%&&g lisqgke{;@ég@aseh GI% col*n arb on of th% tool parameter

tal ored to the tool paraneters about
WM%%”%@??S RPN i pl ant tool 10. Figure 3
depihe partiaild embraliniewte divgdshDabovaogé Bmstiaidatonlypas tlkheim&mnbxomeﬂ be modified
and bﬁct@&icﬂ? ﬁg@g&%uy\éthbal%npﬁarﬁgrg §ﬁogltelilt t§) }flgégtsfaﬁ&]l in he axtc na\%{lg the benefit of the

enbodi nrent, a plura tuni n
teacmé]ergm( @Wxaglgle( the ﬁjoc%?eggesetu@gla algmge pay pe qufoprh@l in a different order.
Furthario@reSis ligfitatthed @6 Mikendda go thb @etflR € pdndhiction toy défen M}emt JHBWH) @ther than as
desc?ﬂe(aq e clgxg% gé: (IR{‘I dﬁ A3Gre cﬁ gv?cftelﬁ ag{r%lg szrﬁs %falp etombgguinen S glsaosed above may be
alterF%Premé%@danwﬂt Heh wmesr ars cponsrqqreti hyitdgin éheb @defmaﬂﬁt spitithef the invention.
Accbraifgly, #12 hfp@ictith s@hitdBeh @hSsctRdl Rlthelchat®e6at a, as

i ndi cated at block 21, may be provided to an inpl ant
tuning setpoint nodel 32. In turn, the inplant tuning
setpoint nodel 32 may try to match the tool setpoint
data 2 1 (fromthe tuning process 20) with one or nore
of a collection of previously established setpoint
nodel s (SPM 30-1, 30-2, 30-3, ... 30-n. The setpoint
nodel s (SPM) 30 may be established based upon

hi stori cal netrol ogy data and/or confidence |evels
that are based upon historical performance data. For
exanpl e, in one exanple, the tool setpoint paraneters
2 1 resulting fromthe tuning process 20 may not natch
any of the setpoint nodels 30. That situation may be

i ndicative of an abnormal situation in that the tuning
process 20 is suggesting tool paraneters 2 1 that do
not match any of the tool setpoint nodels (SPM 30,
even t hough such nodel s may be based upon a great dea
of historical data. Such a situation may lead to a
rejection of the tool paranmeters 21 fromthe tuning
process 20 because the results of the tuning process
20 vary greatly from previously established norns. In
anot her exanple, the product that is to be

manuf actured may be a high performance integrated
circuit device, e.g., a high performnce

m croprocessor. In that situation, the historical data
may indicate that only two of; three of the collection
of setpoint nodels (SPM 30 produce acceptable
results. In that case, if the tool setpoint paraneters
fromthe tuning process 20 do not match one of those
two or three setpoint nodels (SPM 30, then the tuning
process 20 nay be rejected Slnply put, in this

Y T ' . I s ~~ o o,
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may be sel ected as described above. In one
illustrative enbodi nent, the nmethod conprises
wW@eebns3srsg a tuni ng process for an ion inplaneCT/u810p4/017617
the tuning process resulting in at |east one tool
parameter for the ion inpl&iarireol , selecting a fault
detgectio nﬁQf far. an ion inplant process to be
per for med P AT K&PI'SM i npl ant t ool based upon the too
- 1 2pepfarminge taing pesasd foi andorfimplant tdaksl O safl thgngproe &g espltiegial at least one tool

rmnl tor|I;1gm1@{grfolcggldllml§mmplr1@cess performed in the ion
the selected fault detection node

0 | .
| RO RB o (4 gtc 94 eGP IEN PO 16 VRAEHpEhed in idfon implant oo

conpr i sew bped fiywn paideg least dugmiohghrgdrcOCre adting Glomakid kaig process and

' %&%Erm&%ﬁ?llon 1 ﬁnt p?&t:sg?ﬁrﬁ)rnﬁ&eﬁ Sail qghuln{pllaggfoopl(p&s s selected fault
one tool garane or e ton inplant "too creatin

a fault & F@@PP@ﬁ”hndel for an ion inplant process to

be perforned in the ion i npl ant tool based upon t he

to par esul ti the tunin r o ss.and

m)::‘?l tori ﬁlg%aﬁl od of %I% i}vﬂeg?m Sa%ql]l uning grocess i ggrfg s%lfj]lgn }nB) ant tool 10.

i mpl ant t ool using the created fault detectlon node

In yet anetotedod bi dldﬁﬁtlrﬁﬁdréfrﬁsaﬁlmﬁ@ rffs&ﬁs% is tpa‘?onﬂﬁf PRE a new ion implant
ng process for an ion
rec}pelsnp[’en?e%s ?mstl lé’ntng)llt H&°Lf3¢ ocess resulting in at |east

one tool parameter for the ion inplant tool, and
deter m nipdgheinbd @i OheRA! FHBRLSE pFRSY lréshlﬁgn b E)leh{y @ tool parameters

oce s is acceptabl e based on histori cal
forsﬁgtopélﬁ%%\/ a for inplant regions formed in at |east

one substrate subj ected to an ion inplant process

per; or neﬂle 'nn:thleg'@f 612919 1I Wﬂér&?galé QQLted Ifeﬂlt%etfeafoh I?Iﬁ)'ael 24 is selected from a
strativ odi nent, the nethod conprises

pl““ﬁ‘@'r B‘E‘Bﬁi“ﬁtﬁ‘gg“uttﬁ‘ﬁ Gy M¥leltess for an ion inplant tool,
the tuning process resulting in at |east one tool

par@net Sfhe flrg[hoﬁ Dlecletug ri {NFJP'ilI‘? Egic} §e%8l:d ﬁa@ﬂ %etgcqtog %{B‘dﬁ IZQ gs sefected from a

he tool paraneter resu
Plu”fh‘s}/ of liJetsgipemprsh dased ppon aeemﬁa%op gfﬁiﬂcbaﬁ lqarvtenf t?@l parameter resulting from
said paing piotesy anthh tdireorzitnk kodCiata@BteOh ofeldnéadpl&elicp 6f Al ddRdBh Models.
The particul ar enbodi ments di scl osed above are
illustrative only, as the invention nmay be nodified
and’- pr ackl Be#od of clafinrlf whesyiny sajdigt leasicpn ogl rarpmefenis gempsised of at least one of

an in{dnedoed) bn ﬁr@lafra]tréﬁ)@@ lévﬁll, a bead cirfend iht@llsaﬁﬂglehﬁi/dr@ﬁlrﬂexhean arc voltage, a filament
e t e%C 1N S

curreglg ggg%ngnts\%oleta S %1? v(ss rr f gglgne?curr " %eexgéctgg F%eat arh exgactlon voltage, a
suppgpsfiqueshisgnt ang p sjppressipyyalthgsr mor e, no I imtations are

intended to the details of construction or design

hergei n shown, other than as described in the clains

belfow. | ewgmt%igw&r@%&f%@ﬁim% hat the particul ar

ensoditrpg ttdeagtionpbad s@aneth dvipg sedyiorbmphhtesced; aad nodi f i ed

antie@dring S Utk %ﬁ&lﬂlcﬁt \’VfQH %a@ 'hﬁ)m?o%salt qeeclgtegme%c;l L]Ja{lm(et@re%oes not fall within
scope and spirit of i nvent]on. Accord

pr ot ect iPHEISHH ﬁll‘i’t”atﬂ%]t“é‘fsﬁ“‘?bgs}‘ﬁ%by§@fl S?I?;iﬁtﬁidﬁa‘ﬁ“ﬁ‘etﬁ‘ﬁ‘é“ ®pdel ns

bel ow. -13-CLAI I\/IS A nmet hod, conprising: performng a.

turi Ng B AGKNSco Smgn ion i rrpl ant tool 10, said tuning

pr ocess resul tin at | east one tool paraneter for

s aiPErfyriie p Hying MroCenT anion implnteieqli spig tenifespipaessdesltipg in@hleast one tool
nmodel  24ak@éterdst sdidion inffRhasdl; process to be performed in

¢ oo IRy kR 1027 BR AP E PO i5 T o B0 B0 spgmptan ol
rm ni t or ibargd emen paiskt lewrping tﬂol progeyssuitas fromsedtuping Bradesh; and

ion inplant tool 10 using said selected fault

detection nodel 24. 2. The nethod of claim1, wherein

said tuning process is perfqpoed in said ion inplant

tool 10.
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3. The nethod of claim1l1l, wherein said tuning process

is perfornmed when a new ion inplant recipe is to be
w@esobossexl in said ion inplant tool 10. 4. TherP@EUk®A4/017617

of claim1, wherein said tuning process results in a

pl Ukeditbring aﬁ’fon‘iﬂi}ﬂelnt RAPBEEh& ih Afd RBEp1APfol FRE ¥ crdaR8fauit ¢

10. 5. The t hod l:;)l?crcl aim1, wher elnﬁip salgl se%ectcéa ault detection

fault deP®€tion nodel 24 is selected froma plurality

of 1 e- eRiegteihndofichint ¢, fidbereotrising:nodel s. 6. The net hod

of ﬁ&rﬁbxmglﬁ 1eéé\£flﬁ£ Fobﬂ)aﬁﬁétgr dﬁﬁlg@%ﬁ& il ﬁ?ﬁﬁt Erogég; g&lt i on

is selected froma plurali
det%&lﬁrﬂn@rf‘ {rot eonditipn, whep %ﬁdﬁonaoredoﬁ;p&?%f §B?1 toa* Paé%lfe&r dpes not fall within
| east ongestlondd appawadladiingy estaished by s2Gd Ereabaad fadtidetedtibiium 631,
process and a corresponding tool paraneter in one of
said plurality of fault detection nodels. 7. The
net Hod o‘?métfl%ﬂy?ﬁ“?{“%er ein said at |east one tool
par ey al t&zm%@ifﬂléd's $@2@n @h idflant RAIS kai® AAInG roddds feml)ctn@rih_{ at least one tool
dose, an_ i.npl orsaﬁlonrngmamevel a beamcurrent, a tw st
angle, an arc current,” an arc voltage a filanment
c ur deteriningsif aid aplegshene jagl nagpgyeter resuliing fibingeid paing progessTagpnetable based on

current , hisidic® ¥detfral6dyl @ £é WhpiRN fegio N fofX¥ddliR Gl 12 bnY glbgtéga%ubjected to an

a suppressi on current.an ression vol tage.
The net hl%lmgpmé’foﬁfsﬁ?elfomfeafnts?fgfog % ng:  noni torl ng

at | east one tool paraneter during said ion inplant

pr OlQeSS Th@'ﬁﬁlthg@gﬂ Mith 19 f@tﬂ'felaéélnbn | i*ofngﬁ‘g M@x‘ﬂl @alnfjxlarocess in said tool
| east one t O%P%qu ar anmet er does not

“Sm%ﬂ‘iﬁt eaﬁrOS%téPlé’é’iaE‘G‘erafFﬁ“B‘% 4 tHIRg PEosess Hispid Riglepshgpe tool parameter is
detegrziiied tstelacreftabdk. f aul t det ecti on nodel. 9. A net hod,

conprising: performng a tuning process for an ion

i mpl_ant t ool sal d . tuning process resulting in at

| eaSt ondefshpd plaimt éCP’g“Fro‘i"mg%fim& PRI thring) process for said fon
implgnt @@t if sagl aalezfsamnle toothafaﬁletbﬂ iodetermifkdlo boOtnacdapthd) | npl ant

process to be perfornmed in said ion inplant tool based

upon said at |east one tool parameter resulti n? from

saild t uribagehednt glaig 1 gphpreingaid pepfdsiermipingif saidas lepsiphegpr! parameter is
acceptatCie BB edupbi DdofifiEnde RalSeabsdcibt@with BfAH atTkast @0 booliSitaR@tes ai d

created fault detection nodel. 10. The nethod of claim

9, further conprising: nonitoring at |east one tool

par'anet efe aghodg claial Id> Whereini spi bteprre dstetyeiing if saidhg least one tool parameter is

acceptetdd 1§Bds&glp?h 4 @bdris6noreliid dt Qﬁkt el §§rhrgetm&![1l&ﬂ§' fRh @1d tuning process and
(o] ]| ara In
a corre%@béélp% ?t(?r stocbﬁn% t[l sal S%Oélg%q gbﬁtro ﬁye%anfﬁ/ sai d

creat ed fault det ecti on rmdel 11. A net hod,
COﬂIBr | S"Iﬁi' meR&T JrQh NYfudndr U&]ﬁpﬁgngo PGRSS 1h® bnedbbl bzgg}neter is determined

St G LT R N EIREICRIR
tool bm@i uitent seid @i lewistroge fobl prameleradsullingdiotm seileutinggirocgrar anet er

resulting fromsaid tuning process is acceptabl e based

on histori cal nmet r ol og gy data for inplant regions

forlfed itHe Bethederd gpinHeuethay squpsiting, 41 1jdet legst oregooh parqrpster is determined
to bel asptairi¢, cparing @ Bislt eedclicamisde foran BRI BrotddPlo B8 perfo in said jon implant

tool gaged uigg}lesalggttlgg%né)tfool% r{t]'e]s%tlr{%%xtnlgg{d s RER: Ic ng

performng an ion inp cess In s 0ol usi ng
said at | east one tooI par anet er resultl ng fromsaid
tungng mweeRISoprissigi d at | east one tool paraneter is

performing a tuning process for an ion implant tool, said tuning process resulting in at least one tool

parameter for said ion implant tool; and
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determined to be acceptable. 13. The nmethod of claim

11, further conprising perform ng another tuning
w@e@smess7i or said ion inplant tool if said at PEHBES200H1€17617

tool paraneter is determnedto b e unacceptable. 14.

TheyeRBlifiQds éafd apllezfé‘ﬂ Jﬁk i‘o%l AR LlLuIH 'ﬁgms;,il@ﬁnﬁé rocess is acceptable based on
determ nin sal d ﬁ,east one t ool gar arTE?

accept abi® W@“Bégﬁﬁaﬁ 8ﬁm§t%%ﬂ¥?ﬁﬁﬁggh 5Wﬂ§m%§§ﬁﬁﬂéﬁgﬁnmmk“

with said at | east one tool paraneter. 15. The nethod

of @l ali Mhe m\éﬁlgcf &'cﬁm‘? Qk %ﬁﬁeﬁ &Iﬂﬁls%aﬁﬂomlﬁg gioﬁ Im ?aﬁjr ]Sioc%gs in said tool

| east one tool paraneter i s acce e i'5 based upon
using sgighat 5a¢ gpe to¢! Pgrsm?aera?sulﬂe&&mdﬁé ""tnﬁ‘é IProgess Eipaifl @t least bre tool parameter is
detetnehted kd He A@efftab@m sai d t uni ng process and a correspondi ng

tool paraneter associated with said historica

nmetrolo data. 16. The nethod of claim 11, further

corddr i silhgmetpd efglapn 38, flughes pompriging profornpig appiberdpninggprocess for said ion
impleh@ tdl iMtali@fledsnbRo1FEGEAREAD HRsrmBed BGE idceptatilaul t

detection nodel for an ion inplant process to be

perfornmed in said ion inplant tool based upon said at

| eddt oride mobid gakamd 8 evherasddternings fif swidha eas ovepramgter resulting from
said ﬂfnﬁ@%ﬁﬁess é%oce&hﬂ’e SRR d@bmflif #fhaid FUELNRE tdoP PRIt Bliches one of a

one tool. paraneter is determned to
Sele%eél 85088 %fﬁ?“ifﬂu‘écno%‘ffé“&{“igl’?&tp‘ﬁn af det ecti on nodel for an

ion inplant process to be performed in said ion

i np)_|2a nt 140 @eth&ﬁ&%ﬁmy HY %&%nﬂde@rmﬂnﬁ@% safdC1eh? Qﬂe param'g\ter resulting from

arameter resulting fromsajd tuni ng process.
said fHming Brecessciy S FRTAle SeRPTieT desrinig A2 irraiPnp Fgkbeagnefep floes pot match any
of saidomodelsjpls@dioliectio of s@miiat ntodels.ng process resulting in at
| east one tool paraneter for said ion inplant tool;
and -15-determning if said at |east one tool
pardnet &ie mekes of plpig 118y whardmsaid step Af Jeiprpipiae i gadd gt deast one tool parameter is
accepatiteptiablogpias@thpfing 8ai€ ﬁllmétrohéiﬁﬁl pahm&a rd;ulﬁixg fr@n&id teii€ process and a

corréng g\!ilfxg %Bl%ggﬁlgtﬁr a\é\go&%}ﬁc?aggfwa trocfogigiatat clilrnl{nﬁ tseto?rlﬁ i;fo?rél?dnia at least one

subssee fubjesifd fpnden implpnt PreptsapRropRed dessid ignimplantéot- ool usi ng
said at | east one tool paranmeter resulting fromsaid
tuning process if said at | east one tool paraneter is
determined to be acceptable. 20. The nmethod of claim
18, further conprising perform ng another tuning
process for said ion inplant tool if said at |east one
tool paraneter is determ ned to be unacceptable. 21.
The nethod of claim 18, wherein determning if said at
| east one paraneter resulting fromsaid tuning process
is acceptable conprises determining if said at |east
one tool paraneter matches one of a selected group of
said collection of tuning setpoint nodels. 22. The
met hod of claim 18, wherein deternining if said at
| east one paraneter resulting fromsaid tuning process
is acceptable conprises determning if said at |east
one tool paraneter does not match any of said nodels
in said collection of setpoint nodels.. 23. The nethod
of claim, wherein said step of determning if said at
| east one tool paranmeter is acceptable further
conprises conparing said at |east one tool paraneter
resulting fromsaid tuning process and a correspondi ng
tool paraneter associated historical netrology data
for inplant regions fornmed in at | east one substrate
subjected to an ion inplant process perfornmed in said
ion inplant tool. -16-

-16-



