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WD 2007/ 089494PCT/ US2007/ 001870 METHOD AND APPARATUS
FOR MANUFACTURI NG DATA | NDEXI NG BACKGROUND OF TRE

I NVENTI ON L TECHNI CAL FI ELD Thi s
wovenikam rel ates generally to sem conduct orpcrys2007/001870
manuf acturing, and, nore particularly, to a nethod

5and apparatus for indexing manufacturing data for

i mproving efficiency of data storage and/or data

retrieval. 2. BACKGROUND ART The technol ogy
expl O%thbﬁARE%PBR&W} FOE WA Q@lﬂﬁkf&’c Bﬁ%ﬁﬁﬁt‘uk%d
in many new an |nnova ve manufact ur proce

Today's nanufacturin S5 a cuI arI y
sem conduct or nanuf % Yokl tVIL for a

| ar ge ml'nbﬁ{cz IC| Ry tDant st eps. These process steps

are usuall — therefore, require 10a

nu er of uts that are genera f.i ne- tune

xts éﬂv?ﬂ“ﬁbw tf’ %é?aiﬂ’f'é%fjf"é&‘{ ﬂ??rﬁnﬁlmg% WP%lm PRI partncu!ar!y, to a method

and Wé‘ﬂ'ﬂ?"@%ﬁ“@éﬁ“@dﬂ'ﬁ fre frvrov e vifiiensy idefuiterass apd/pddetricval.

of discrete process steps to create a packaged

sem conducEatKeERQUMIRAREOM raw sen conductor materi al .

The various processes, fromthe initial growth of the

se it typiveletyorrippn dr ithal manpfppgungd indysipyg hisfrequipd in many new and innovative
man G e PeboGicOr Thiysd alamifittung Rbkaicd ughicwatye kSnicohfi@tor manufactaring

: pmefh@puuc@tangéa zﬁ%%@@ﬁm&%& twggfrhcgi%mcagmpg gpugumlvﬂmnldnﬂmm cequire

anu qﬁr o ugnuls thai )ré gcacra!! me lec% to Igamt l?‘"f péopexh I{‘l‘:’!ﬂflfﬁz lﬁ_’]!ﬂ& ﬁ%ngrol ‘Llhc manufacture

ar e
of Se'aﬁefriwéftf d'a’rfas ré‘b‘ét‘*laéﬂ”f“fé&‘" dSHEE PRI SiPUe BEdesPapeedsgniconductor device
trom gy feoicomicktdr maeid. f e entousranutactonrtierigtidl @oathiobms sdriratductor material,
the sGOKH & (Re Qzlmﬁcﬁ)ﬁlﬁﬁ(n‘tcxﬁl@lnfnfcthduS&lae\UR&s, the fahrlcatlo%ﬂa@% @,tc!h%g &ping, ion

mela‘ct'xﬁt?% Q\f thfp lrkgf: &> t§<%/\g«%\ EJ\)‘? Qn% hnﬁ tcgtre}%fo? {hgf%gmpall&(goﬁxﬁccaarg r’S(Q iﬂRﬁrQ ]; from one

erre

anoth'grozind é[%:élﬁlﬁfzcbthat éhemroa&s%cé §1a¥ 3%/;éarfmfnﬁ%tn c nbréqn&raﬁww écaatafs tﬁat contain
differgggeerrphsetgiesdi f f erent materials may be formed across a
sem conductor wafer. Thereafter, a patterned |ayer of

phetsrigiastt ofrpryeciioe Forriek g d aeest herour)q spricrodustyr fafyre sometimes

referdkB forag a lon 0N cxphi@t, 6 picthogy.aphtynal 8€Mpeues.a vIyept eralifya: n@Rdals may

be E’oﬁitcg ch&ﬂ, Q%&%ndu&ort\n%p ‘ﬂﬁ:{efﬂr %ﬂteﬁ&h%ﬁoﬁph&or%@ﬁ% formed across the

prowss?}g r um.flh gma1 opoff‘hmp Fld) 1y techmsqé{cb ’gypic?lp an ctc[ Hroccfss i ncx{ paérf'm medr across the

roces
Pmc%?}icb'lfgl gfaéatte[ﬂ:(blgycb? ’Bﬂj"’é%“f & 3 ppslg h'lénsp.ﬁcéxe@grgcepsa‘ysg}ts_ n %&ﬁmat:on of
variofsgfgtirses obferys ibthe useds @gy. $oh exanphebe Wwedgal lor ekedt nade slectrade
structfik [FbICHabidi @rd. Olta by i3S iSO D latidWBEYc clrds IRSlso U5 RIBE Roross the substrate of the

qum1c|0§c(a1:t§rt \LQQ téLEI!{lgtelgcrtr%%I ALE 1?1‘!)5’.?9 sirxggo thmaG/Eers S?Juhcﬁqmp!e of an isolation
strate of the sem conductor wafer to i1 so

S“’"‘“‘é"f’ 8‘6‘c°r“ﬁ‘ %"é’ﬁ"désraégaé“"é&?“ﬁ‘é@"‘%i“’%@ﬁp dBHUlct or wafer. One

ion 25truct%re1h can.b

I sé%nn“ﬁ%'“foﬁt““v\? {oolé Hglhn a semicopductor i} lurm% %c:hiy t%p:cal% g)?ﬂ?ﬂgnicate with a

manufppiuringdid e et Weiniy et 8’81’%“%”% ﬁ?%'ca Is’é‘hﬁf‘ﬁﬁﬁtm‘?&o' is generally connected
to anreneirimamt ineidfag  flacichiitment yopifoal ib ormemauni € ateingi biacf@e to which a
manufB itz 3G ik iNGndcbaITMRE Kt Gt Ay BEANMRIKioS bewemﬁg Shhcturing toot and

the m%%léluﬁff‘g r(?'é%ﬁk WQ’W&Q&&Q x:'tel;]fgcetcaon0|cncrﬁcllyg;fn Gk % ary adva mcctd process control

an equl pne I nterface e _equip

<APC? ?’Yf ré‘i""f E@e“f’csbyif"é’h‘ﬁ%'&tfse“o“"f“b"‘ ¥R ran Pt %’F“f’ﬁ‘é é“’%'%m i s goatically
retricygs e faif et dite icrvguidresrwlic knapdacorarectsed, t her eby

facilitating coffununicati ons between the

I’]’Hﬁ@‘ﬂ‘ab%lﬂﬁt‘?tﬁg‘ txp@:@ﬂscraimduc%w*f'ﬂéﬂﬁﬁg:fca@prvﬂuq:twgvaf'c:r 103 typically includes
a plurfinasrenididdal schli@ndwehiinies hmings frageid CaN Ugenebah baptdiGogx@hst processes
and e@zﬁpnﬁm, QQMQE@QQ@M PLeSSisGRR LE Blmdt ARG oSS tx@mpro-l;kl,emﬁpschat are to be

systeminitiates a control script, which can be a

software programthat automatically retrieves the data

needed to execute a specific manufacturing process.

Figure 1 illustrates a typical sem conductor wafer

105. The sem conductor wafer 105 typically includes a

plurality of individual sem conductor die 103 arranged

in a grid 150. Using known photolithography processes

35and equi pnent, a patterned | ayer of photoresist may
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WO 2007/ 089494PCT/ US20071001870 patterned. As part of

t he photolithography process, an exposure process is

typically performed by a stepper on single or nultiple

wobeodk@dibpcations at a time, depending on thg-SR8GIFfh &

phot omask enpl oyed. The patterned photoresist |ayer

can be used as a mask during etching processes, wet or

dry, performed on the underlying |ayer or |ayers of

material, e.g., a layer of polysilicon, netal or

insulating material, to transfer the desired pattern
P““Wﬁ’#ﬁ@“*stUH&@ﬁFV%H@”W&?@Fa“TW@”ﬁéFF@Fﬁé@”ﬂﬁﬁ@ﬁmﬁﬂbyaﬂqmﬂo"
singlphyotudtipesiis 0l igatoarpr tisedewhidig qlthersadeificyphgfmaflegiripyals  The patterned
phot@es@t layeh dah B kYR 2 FRALMEBScRRz RRBRENGt bYPE pEr@ahddlof B tuliddying layer

or 1513%\51 %f' &ﬁcrpl?e eRLJLP(Q’H)?QﬂEfca} gigalldpqgl‘alu)@ rp}genglr tg%i%r tL@t%ﬁ:rcd pattern to the

I‘OCG Sin ers ano n} of 9 ggl
undclayéxlgaia%ﬁ d/TBLr patttgg%d Iayg]i: %{' Fih%itm’gﬁ:m]t coinsnvar i 3 aiura ‘%r % catu e1g line-type
featuggs propeiEng el feoprpethat g toge @a'rbﬁtecam “DEEHlvivg Pfafeﬁfﬁtyc*t o)

met rol ogy analysis or the testing of Portlons of the

wafiden ppcsssis ypige % ‘ﬁﬁ‘b"“}"éﬂ‘ gemdrat e sal/or kR rdpPnB yYipEs portions
of a PrEcgssaAOGUHTEH :adued. amgeclainDunicgoiody additsa ot hatesthast pogolyef the wafer are
storc@fn@qg&sﬁgba@? dThcacQJaQﬁa%ma;&meuQ[e 1dred @loudtLdr BdeeMA has to be processed and

org*mue& %f [ater xetm.vap en qumq gcq%shiggg ﬁ.F‘&naﬁ!I%HElEnuBitun {g data, Frohibltlvely large

acturing a, | arge anoun
ammﬂﬁ?&“ﬁﬁVybéwﬁvﬁFPﬁBW@W %V“@?Grage and retrieval .

F;%?f%rglr]gn gor ntg\rlrv gtérroct Flb dc]e |ct on 092%21%{ t?ggr%g::pg%css ﬁ\ow 1s :[?ustratcd A
manufE iYL e mﬁagpfsvgataémchﬁ&/m&rb*ee@%t At varEede poyfions of the
wated elgQtnetrdiin Whta 61t tebtihdgsutka tsarewcalla bdamepd tlidecp G2M.1 Borsxwmlet g relating to
varxo\&%t@[n% nr%mgt'y ﬂlT:[thaE/ Qé 'ngie&j ahdciPlhe Ea@ﬁﬁdy RE mﬁxea%w df &hetﬂeﬁa particular bit in
a me oer? grtrra% lSl %%r%mn gr a Ejuh{r bl. I‘Ple gstgrg 92\9 mJﬁQ[ore%chG&'n%ps oq@ithﬁc dattJa (block 230}.

ry array may
ﬂfgeae%wwﬂ spvePerH PHEEt 5“%&&;‘“%%% {ehp PP of s, Tho

manufe@tifeesystem pay thce akebre e stojed diga Penvteyn @rrpcay'lsﬁg subsequent processes of
semiddp@E@al b @aalos oct4aof.ai | ure, The system may then store
|arge bit maps of failure data (bl ock 230). Large
databaseSpratieths gatara bty thel aeeht ihothsto@egintiies @atequirement of storing large

m‘lou’ﬁ@ Io?rIal’i“\QthstfLrlB@ t['QlngQ@Qleﬁchﬁ J%%Eap L&:MQ:%&U)Q& af\tatknlzeu fr&Sexact coordinates
of faldth bltatm 2 xl:lemofwo rr..wcc,gdrra¥ ﬁelmghxc nt:-. me'tndlggacr)élzaﬁy td%t “qu rming failure

m cor OI‘ Su guent I‘OCG
maiyaf derie ﬁfﬁfﬂ%ft“&rfa‘\}ﬁf’éﬁ"i‘; d‘f Gﬁm(‘s(ﬂ’ E‘Ulés‘R Lo 3nt np ﬁ;rgyt?ich'é)alysm during
manyProiilee Mberefes.oeivat et rtphtotekr of tie Fér bitret Hodgbragy meticulousty stored
and okddiked AR Satd R@icl LATHeFeRFR AN BF 4 ShOklyRGall AfGRanaABLHRE Sncpfhe storage and

organgz%oq’ ofvmi &hb @rnﬂm%c%mE Q%a%@g%IcOfRe%QH% gg @ﬁp afso require s:f:,mf'cant

comp f. I resgulrcrg: a [ ersogcusnzg: etis a c:e%or correctior%o su s%t uercl:togog sscs mayqxc dgayed by the
- REINR AL detn orfarT]

time F“é’@ﬁ‘ tfﬁ@fcii fr aﬁtrefweg #g a@*’@ﬁ@i‘ a1t V""‘F‘Hﬁ éﬂ“isé(ﬁ tmibf‘ﬁeb e“r%ﬂﬁ% gonsiderable
resoufeg drus@l iamahysisuringhgteeoonds. natds, of trdchée failwrt darg bit s

or die regions are also inportant in performng yield

andkeysisent gurrtiongs drepied Qerareinig. of THewstefweing tE affdcly pleong at fgore of the
probiés@ satrérmgoudve each of the failed bits or die regions are

nmeticul ously stored 25 and organized for |ater

retrieval. Therefore, pBreostiRe o INgEaATION| Yy sl

scal e manufacturing |ine, the storage and organi zation

of Infaat hipergotirhd igesprynvipeco nectiohassividel bagkeatiRety iy fqygtoring data.
The i €t G@ha i9MRYed A SIS B kbni Em&k @Nb fvb&@Athe GOBP Wisbo@d with a second set of
data coﬁé?&%&&@ %w 2ngpsgsgcq¢§e%%aﬁ Ghe tf'!'s[r%t ofﬂnﬁ rz%’f IQJBE hss&ptrc[! %ﬁiﬁ J!\Qﬂ%t set of data

is COnga dhersga[ﬂ %cbo(% [lzfot%x?li?pg)?xsrel t%}i& mg_.nt&ztﬁxﬁ g:rtgs%laﬁoma d:d W[TF the second set of
data g EPRER P (° BRSSPV FA tHb RS BS" SC*Raﬁﬁ‘at i onal ly,

consi derabl e resources arc used in the manufacturing

systemto store, organize,,and track the failure data.

30The present invention is directed to overcom ng, or

at least reducing, the effects of one or nore of the

probl ens set forth above. DI SCLOSURE OF | NVENTION I n

one aspect of the present invention, a nethod is

provided for generating an index for storing data.
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The first set of data is stored. A determ nation is

made as to whether the pattern associated with a

second set of 35data corresponds to the pattern

wosachaued with the first set of data. An i nde&xusaonro0isre

associated with the first sct of data is correlated to

the second set of data in response to determ ning that

the pattern associated with the second set of data

corresponds to the pattern associated with the first

Setln anot{l?{ asrpcctoy\p ZCQQIZ!H?%QO%Q:AHE;%{l?pI%ZQ 1/1(1);911]6?&?% an 1r}:dﬁx far storing data.
Ma“P@%‘%%“’d@‘d"”ﬁé‘r a Gevetiat ?fﬁg""él‘rP Fhdeerdr ASHOF PR Rgtogiated with the
data Mg ra Gt Gisi fgiodeftia woed et indetoingl. Thardt rboing e g figf pogtion of the work
piccd\@ kre@l BE GrabxSasfofGd Wiathe &Laf:&latlnﬁ iLehP alst @¥tRn 36HOGbALRE: is provided.

Mam.Wact(WEm%da% rcIatm§ to E;cg‘gnld %chau ofEF‘E:ewof . prmsctt, 5 QTG[IL(!dor}\. &tcrr!uﬁa%on is made as to

atin
whether Ithgtfaiiﬁra Ipchglﬁssatflat?dﬁl@th\;\%ﬁkta Bfaglégéo fhg aegctnsrp%xaon (3&H’le Wﬁacéaxece corresponds
to thaBiochaatragsagiateh withiée dhatrelatinglogiteifingporien pfibe Férk gipcepBietijdgnrelating to
the da reIlahEg W K P hRER of Hie PERYledabhssocimed\BRTuAE Eelbf:hgng thd @tsBportion of the
wor(!;g cgt lﬂu,gasstbc? at% %.%%%5‘ ong qrdE&rQ:%a@ofn tlthﬁie Y’)ﬁﬁrg p:gilel%cngsoé aed with the second

Fl k m nat | oln > t E‘? t V\fh t of!;?-xf work piece.
"°“LP‘H? I"l‘ir‘”’é" CEiR °§Ffﬁp°§‘§55“63‘f’ &t ‘é"d"“\'ﬂf”ﬁ‘ Fi"‘"i“ﬁé ot e g I"?ﬂ‘?‘h P
ond po th ece Corres ond
:;rng%clard ép 6!: E“i pr(i’b‘ﬁlt gécsnt(l)%li ar{u:ua)d 5. pf%t%fc % m%’an mdf‘c forgstormg, data.
Manrf@:twh%daﬁq relatng Fljcba}- ﬁrﬁto\r?rkdawaf ﬁéeckaquﬂé@@?ttcwopﬁﬁb%th the data reiating
to tie GleA wiotkgpidco it @ndadda Theldat irdiging @ hhErsf wpiB teicpoiststood wihy an index.
Mank QW0 Bk F&ia&fgeto iaSvo@.SﬁQ:G ik RFed 0a thGmAadoa if RhBlak ROwieter the failure

pattc‘x:'nhagsgctatgus \t\n tlptgg &‘ilt'lorzlatmé tot tlﬂee scm{! I\(H(J:QI ne& cOHCSD‘$159 %i%cflllﬁt'& pg{t]em associated

upon rmnation ure
with ghe et relatiest© Wie (R 9Tk P Eﬁfd‘“%ﬁ%r‘*ic EiTRGT B Re p g i work
piec Br s@sipeh ddh e ¢averchatiigl wriee patiderak associlket sebcipfitnhis thad upon a
detedrlidasdn 0R© ik itMBre @hrtetnLsoWREKwi (BLCRcond work piced ddrrdp@itN@rthe failure pattern

assoc@'ﬁela%th tQJ fi Jsth?or@ B@&eagrcﬂync\{isaﬂ&é @0 datz@rc[xﬁrtghtgqml fﬁ'btp)\[og(vl!) g:%qsnd the data

for generating an index for storing d
”e[a"i\féﬁdf:é"c‘f’ tj’r"foﬁkgf Hata relating to a fir st vvor k piece is

It glcrgln\ét % aipgz:t%ﬁ él ;%?I‘f!s?nt ?\9‘%’\%(?1{(9 agsgg%oe’xd%ﬂ \éﬂ\ffgc‘hat“égdm ix hx )%r storing data.
The gyaiemy ingladea p prﬁtg:ssgn@ qohia PROFYEsy w%ql%e mdel@écdﬁugmgltt B)Pleca ac‘lﬂglrcﬁ@'muf ueturing
data Bfntingxdl @x. wobest. aClclanifgudad dutar@batskarg let-0 0@ okt (iiee geta and a test
data lnaic&te&&lnva@@e pdc@ETRIPRARsh BBIud:S 2 SBERIAS dd @b EhiNeS patiiRassociated

with {a 1yl 4 BB oiléw %%\Jkt er N 23396 gsm qwo&gedtm &gzt iy fof oﬁto% Y work pisce.

econ plI ece corres

The ﬁ’éi"t”é‘r e AP " g5 apton of e
worhpirrkeopiseads F He fHilprd exttedi gysoctabye witha thel fteptied cﬁ'@md\atkanccc The controller is
also dc@pratch Ngpclatetah intidx@ofdhth SdativgDb ke PEiIAE RattierB 1 BESMOA ivath @t pirttoR of the work

pxecJtD@a{adréLtgig Eﬁkc%ihu%a&% Jsz!%gat&)e&grﬂlg s&@:@%oﬁx’o@@a@ed u;[ch)% determination that the

base rm nation that the
fail t rJ it} th d aftt q(
“ "?“5" 1em 3 asm' fern écs’%cco)?: 'g FRUT W TR he™ second work pi ece

](c:lorInr aeno eorrgt%%crt)top thé ;brgser;tl E:a‘nlvlzrlg:lon a :ﬁ;gga aqgsnxs \§(93 fo@%glgraiﬁqgtaﬁ mtdg(efor storing
datag B*wt%mrwsrlgcﬂ"devol?%nspﬁc’"e%eém&ﬁ*ag ; H@‘e‘da“fsﬁ‘“?%ﬁ Bty it o Fgmens o
storirgetrofiret sg\m[’kiatm ipes, for determining hegigothh eftlc@glp@@t.tubfutlt fheecond set of data
correoRE @tk JafldfLRtdeRiBg widh tBY/St @Ib1 dBa PhOMEded: doBEtge NEREE hl@iated with

the t sét Qldf.lélntoottﬁeo%t&ﬁ LA g;‘ %%Ieigsrcsg-ﬁge t§M(§£rﬁlmnng|§ilt ng g§tte§1 associated with the
oSBT OS5 %&ﬁﬁi’c%‘? T BTG dat a

The manuf act ur

COITI'FF%U: zl;]r%th!::roatb;elct of‘v\@rprespnk m]yen{:on a tcona:utct readabl% grogrgua gglta% device encoded
with ppsugtiqni i ipEeyierd/ 8- & F”ﬁ?*ﬁPW&Fé"ﬁﬁF?é?ﬁ fWH@“%V%W@ﬁ?hW“ﬁmmsmmg’
includes a controller to determne a failure pattern
associated wth a first pogtion of the work piece and
a failure pattern associated with a second portion of
the work piece. The controller is also adapted to
deternmi ne whether a failure pattern associated with
the second portion of the work piece corresponds to
the failure pattern associated with the first portion
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In yet another aspect of the present invention, a

conput er readabl e program storage device encoded with

instructions is provided for generating an index for

Wb el gadat a. The conput er readabl e program gtarage s

WO 2007/ 089494PCT/ US2007/ 001870 device is encoded with

i nstructions that, when executed by a conputer,

perfornms a nethod, conprising: determning a pattern

associated with a first set of data; storing the first
ooi S5, b S PG Thp e SHe DD LS BB LED o . o
deteririnias p etteer wsosistebwithat @ef sofi of Ha‘% ﬁ@“‘f&’u ti*“s‘t'“sfsﬁétt of gfua; dlgfpranining yother the
pattei@@¥sb@dtatving sahnd sathEXataSsopbEt edrowitdn dsheiabd vt the@t sgfof data; and

coxTcg@rthn mtiQ-c atséagatm@ QQ tﬁs@get &fdatgja:t #e écﬂ)nﬂ E‘e$9fQ:EJtS & rkBonss to determining that
the pgzgréa 2580 mtg,d w%h fhe g a%nﬁ set of d@% Eotrr% ﬁ)nnd@?o%loe pﬁt cm ’is%oWatsJ]w Ihl?h% first set of data,

a correspo
associ at ed Wit h Sha@r siat @i BRI EF
DESCRI PTI ON OF W&ﬁ%’e‘ntl on may be

unqger 1§~$e§t9)q n@! bg ﬁd(@rgtgﬁ%_g réf@entxh@ tltc%ltogmg ngscld;ﬁ§§{akeﬁtlﬂ &@]uncuon with

t aken

the aﬁ“ﬁmmi'ﬁfﬁg’?ﬂ% n},véi?cg?ghr\é\%rewe Hemegil’ﬂ: lgentg{g P’({lye#emgxrts, &nad in \ﬂgcsl;l

'm:"rnt S !Iustrgtes i’:‘ggz wé:on of a.semiconductor wafer trgy g %‘c Iprocesqed by a
E oty stV epicfion of a sem conduct

Smm%%ﬁ%%fT¢%@“%ﬁ§$ﬁ@“processed by a " 10sem conduct or-

manufacturing system Figure 2 illustrates a flowhar tf
depiewt ? BHtOFs aaﬂoaf*raa f’epéﬁ‘ pn %P‘Fﬂﬁa“ ?’8?"dﬁ?faﬁf’é?%‘l‘gﬁij““’““"“"m” walers;
senj conduct or mafe ure 3. de a

di gnéyralihda?ctsaa \ggs/:é é’ﬁﬁam oF]a gétera,r[a éoff rgaw thh % é‘i?ustrative cmbodca;ment of the
preseplifvggiopsat | ve enbodi ment of the present invention;

Figure 4 illustrates a stylized, die |evel depiction

of Figupl thatisiee y seze el erplelopiziior b malurljno e maned™ icerencs vt
one illusdBioFk@avbdilheis biigtpiovet ievelddi nent of the present

i nvention; Figure 5 illustrates a stylized,

wakFgere | SeNlatraehep bigieedrvalf legel fdapittiar ef patituer mpitery, rin accordance with one
illustAGEQRMIQRNER: Mt Pre@R8akidibySt rati ve enbodi ment of the

present invention; Figure 6 illustrates a

St Yigiuz e dhustat o drpvel lod@xﬁi @bibt@R oOf fadurd @ktdrblfiacadotic ith oreMliustrative

emb B3GR, QQQ&QMMMLngne illustrative enbodi ment of the
present 1nvention;

Figure 7A illustrates a stylized graph of a manufacturing parameter across a number of wafers being

processed, in accordance with one illustrative embodiment of the present invention;

Figure 78 illustrates a stylized praph of a manufacturing parameter acrogs an amount of time, in

accordance with one illustrative embodiment of the present invention;

Figure 8 illustrates a flowchart depiction of one embodiment of the steps of the method, in accordance

with one illustrative embodiment of the present invention; and

Figure 9 illustrates a more detailed flowchart depiction of performing the data indexing process of

Figure 8, in accordance with one illustrative embodiment of the present invention,

While the invention is susceptible to various modifications and alternative forms, specific embodiments
thereof have been shown by way of example in the drawings and are herein described in detail. It should be
understood, however, that the description herein of specific embodiments is not intended to limit the invention to
the particular forms disclosed, but on the contrary, the intention is to cover all modifications, equivalents, and

alterpatives falling within the spirit and scope of the invention as defined by the appended claims.
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Figure 7Aillustrates a stylized graph of a

manuf acturi ng paraneter across a nunber of wafers

bei ng processed, in accordance with one illustrative
wobedioprat of the present invention; Pt @46 B 0f Bro
illustrates a stylized graph of a nanufacturlng
paranmeter across an anmount of tinme, in accordance wth
one illustrative enbodi nent of the present invention;
Figure 8 illustrates a flowchart depiction of one

embodi ment Oy, 6. SIEPSA Ly N B IRty By COr dance

25w th one |I|u3trat Ve enbodi e T Tne present

i n“ﬁ&!ﬂhv@@mb%dﬂﬂts ofthc mvcntﬁ)h QH rdc%m%:rc& LI)CII(MIS tII{tﬁJ 'ﬁére o{‘ggartgj not all features

of an. aﬁtaé 1mﬁ1§mcﬁ 8%1 '1§e dc%:f:be'gl &thb 9p§=FcatﬁEe&t wdlr}‘ g)ggo ge Vﬁe aﬁprta:ﬁlé)d that in the
develpmea%‘tfraat Pl 2gtvrh otfiogimset gfnetoheinplasEiier-frayEnddigpns may be made to
achieWhhd @vildpers spaeaiizdaBnsubitassustiept Wil @sit® bl h@lUBsiness-related constraints,

whlcmw Ja}yCF%H OQQ %p@ﬂgltﬁhrt t@'&lmﬁk} W@ortc@&%wm%p%}c&ht&l that such a development
reof have been

c,ffort,l rﬁlg{f’tq)c camglcx Emg etxmc co sué(?mg ﬁ’étr réxclty nc % tsx% cr;sig %e a %/u {ne d ér{dcértappg ?ctr those of
°mm§h8Ulﬂ”Bé“h%wg@ﬁﬁ%ﬁ§?ﬁbﬂmwﬁﬁﬁﬁver that the

description herein of specific enbodlnents i S not

i nf BRTEE FEE P R dFﬁﬁW’éﬁt"I“bﬁ""’f"b“t‘%‘é" Pragheq BayreyVarious structures,
compfitgrs,Egocehs Sk o dstelptitre edheitdtientie deriored iy the tilveingsrfbrarntebsnofi gplanation
only 4n@ s€ @ME hotabdeurB D@ bldcrah QRS witk @iy ah©d Sall ARG to those skilled in the art.

Neven%lete?sr m@taéra\éﬁﬁ dﬁa@l LJ J?(gm%%eb t(pdets %e §IQI e&;&l%egﬂg §&%Q§np%§ of the present

nven I ne t ai ns.
e O s et s B B dosy! SHER (S s mesring
consxsquEwF}wEqupmdmg of those \qorqf; @xgit ;Tharlsqs\;oe “@Wb'"é‘ﬂ‘i’dl’m tiegeleyfnt pathe No special
definitiehv/ @t koo @h@sedes @ i thasn el Bviffeli fohahd Btiemestt «afomary meaning as

underﬁbcﬁrﬂyttl%se sRidd t@lhl: arlc %%%ﬁ&ﬁo Qaf tmgﬂ:d @9 Edﬂﬁéten’t c%ﬁt‘ﬁ@@e& Jrgﬂ"\se herein.

To th@ tcrg§h1‘f:r6| bed :pl'[]rasg i3 mtam{)ﬁ% nvgg s|e91 meam 'x meanfng other than that
urse e app e deve ny

undcrggﬁgrl?y ggldeﬂ Altisaam e aﬁ@hxﬂ defi ﬁU?ﬂ%‘f‘B Besc,\prcm,[y :.et fort in thn specification in a defini-
tiomlimpyicetrg @ty @ vspeerdiy erodésiisiseria dpfatiol @r tregen ¢rohrad.

achi eve the devel opers' specific goals, such as

C Ofpldnaereie: itebtian SMSbieRpdrahpt-adeiand:iPus i @SSntEh &nedbt software, or

aigon%@sinﬁ aslylrﬂgtﬁlc rms&atlm)éf\é !‘MlOItSr QMy:N atsl ‘Fﬁllmemm[ﬁtel‘ %m&@ These
Cla e!

descnauons 'm% r%es%nga??n]g are 'the ones\%f wh:cpglosee}ﬁorﬁtnﬂrﬁ dk
auhstaflrizen)é thElb‘ﬁgrh Itﬁ ()ijrs oMmaw:llﬁléV%frf tfé’lﬂ@g‘é}‘“bé"‘ %ic IIA,ﬁrult, fmﬁ%hcrcm and as it i
used ggryaiely tiakdanprgyed orbe b xdSensotenordierrapistgkicdding jtar dehied asdlt. The steps are
those RQuitipchhldnar hanekiohs QhnisRiSueti 6] 08I thoubR BotRERSENY, these quantitics

take tﬂer}a/r%m%l)& Qa! \Me!: Lcaf‘QrV}ﬁan?engﬁ&Qlﬁ LJB%% o%c;n@ b{o%t{ qll;n%ﬂa?rgd chb¥n|gc€ compared,

mMoé%WJe ur es Vari ous structures ut er
REBE P B8 et e A PR henbY FPEETY HprEs e oo
to ”‘eﬁe ﬁ‘gﬂ‘ﬁe"s BrSaw“Pﬁg§e"fe©tr Wbﬁ@@cte@f temiuaprat PO libnl y. and

so as to not obscure the present invention with

det diepld be brate igmind\foptvel thovw of degehobamisk crhsede o e tdyeiated with the
approfiiat: phNeM@ndnhek efSe ey a'r)ﬁ*Ieﬁierh el HpaNt RGBes@fi@ntitBC luaded pecifically

stated tc@negﬁ§c B:l bsexsaﬂganﬁ?( @‘Lx@l the 'd Ju&éﬁb‘ﬁ r @Hsvs%clle&armclcgsgm f ort tg@mpulmg or
nv.en use

o BB RR kR, €l A it WRDREP BT S koS B Agonee
systemy By E1iETONF eHReEE daﬁ%ferhétt“amwwgs Bff vehEEE W rassaid o Pohysical,
electrapiq ag@des [pyrhin he s@nmker dybted's ragisted end @dnevi&ritito athdr datNgimilarly represented
as phySPR Gluakitics kacn@lakd dahlbl!lté}niyﬁfm aleﬁlﬁfcgblorrcglﬁm &S&ner k@n iBormation storage,

tmmnﬂgﬁA&ME&%ﬂm$Q§t is different fromthe ordinary and
custonmary neani ng as understood by those skilled in

the art, is intended to be inplied by consistent usage
of the tern1or phrase herein. To the extent that a
termor phrase is intended to have a special neaning,
La, a nmeaning other than that understood by skilled
artisans, such a special definition will be expressly
set forth in the, specification in a definitiona
manner that directly and unequivocally provides the
special definition for the termor phrase.

gin thc art e?f'cc{wc:lyacanvey the
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20Portions of the invention and correspondi ng detail ed
description are presented in terns of software, or
al gorithms, and synbolic representations of operations

o 2fbadh@.dai ts wWithin a computer menory. Thesescrus2007/061870
descriptions and representations are the ones by which

those of ordinary skill in the art effectively convey
t he substance of their work to others of ordinary
skill in the art. An algorithm as the termis used

herein, and as it 1S used generally, is conceived to

be THS EF Preoirsiesratitsses S EWebT 1 FafrsrBaaT YT Mony times,
workdgsky €d.. sestinductoil refers t18h Serair@ducRb deviros entgzetpd i cirpultg ) are stepped
throt@hyﬁlinﬁ@:lnaanLrQH ‘axageissqm @fnbmy&is Ghthe @ ok dnti@Sprovide for organizing and

stom%ghru Iﬂf‘e f%td in ?noellélgcianp rg{nntg%f %a%@‘{h cym;yletcnf:?cbglomﬂgmzel JF ld:ﬁﬁn&@l&@d o store

goLrlca g\netl ¢ S gQna bc organized in
manyfaeriEpg ‘é““ofr “b‘%‘i fg S Pty E’\‘ﬁg’i“’e?cl’"’}é‘& © CERBY AeY ey b o
accoggnpaitledspedivdaitelreton. Seenmalp Yk agrdcks DflatW%Sﬂﬂﬁ‘r“cwefﬁ an error pattern
may CORVRRERN T hidkrdk bARS, maP bt REdaa kol sybsb@Ently PRAGBRE pDfonCHNBEDIMLer, or in

porth]%%ggthar t.vgfelrseﬁgged E}%nttinepiﬁcn?‘ Ifzglnéld%a "Elﬁy pé Jr@mzé’dal'llﬂ§§zgamzed failure data
enent ch a r

may |tl}eR 83 mld‘im% h%l'lnﬂogareb’én %ng g (} ment ‘the d‘alruhe o;iattern H:Ra P?’f&?e st(1re[d m fa database
accotdte Seandiering spidmars wlerveg da'fiebwy Bl A2 e o e Fepghet o to
the d30) reBPRY 0 BE faBir€paphrYS Toatfog bt fiiluea@nds arognimerted igdex may be used to
took Q;Q{W &maiefﬂturcl AR eLSvARRL, 86 iisOnabRE SR nGRRPS fititreSpartibiidr @SiSre pattern is

store?ﬁ; sxgalf' can{l} re%cc%t c%%:%grh)ggoQgg‘c\#cr%gdurrcuce aﬁiereéreaﬁglﬁgngmilute pgim“s that are

fecowmef?fﬁawd B » eSriRl 20 a'“fbfa%“&é‘f%ﬁﬁin%swd Sgine storage space and
othet'cdlingyohmrygiomges. drcotdingly.lap kificient afiraer of goring endamtidvion faleldata is provided by
b MG 8 68 8SrRdn Avea@xput er system or simlar electronic
computi ng device, that mani pul ates and transforns data
I e pr@sRhnRdf BsSprahy Sivaadbn pretde et haniige wrrangy dhd/@Sesivgtdinh md deteeting
a patttebrhrelg@rgnyth@ rdat§y'§lte%e$n &%ﬂhé&d@ @§or%%nm5é %Sparlnaﬁa@ die region(s) on a

wafea?féﬁtnfx?ﬁ%t%]gcz\?mﬂlnts hr' ahm%rﬁo ar a?grp Li%scquent)ly atc%mrccp mé{rolooy &atﬁ/teslmg data may then
be aqa@qug@tb\psgchmupm ﬁ@@oug}né{ﬁ:cﬁcﬁfr@f PRSETTD ﬁh"*sfaé)’rfgg‘@% to th{, er:or patterns may be
indedcll aRXSiding & 08 credr pakicspl AyrodénkiclBbase WO be used to store the index data. Upon

subs%QQIZJ %%%ﬂf&Téth@%@Q@! QQl%Jsz, the index data rﬂ?%ac@fr@i RN We relational
database 1§ta<{equignc9ncr§asy‘;(7§ haetd bgrqeetrchg%&l’o\égxdq lispof‘%r@f&eg qugewglgtg)gnl database.

ces
e Bt BUET P RAPEYS M 05 BrEd it ) taggprresponds to tho error
patternt Iegmatv@d{b,ghcrxwh{ng md@{m,ﬂ_y)ac ;oexs-ggtgfjfpg dertelaicd Ug}hthc newly acquired data,

as wilLhs tol o o ziAn Wb AL Hadtd, iTNgis PhOee Sl tt@ebsus oEmbothy Fendel ftoring one set

of achgl%aggigérﬁ&t da'tarll\/agﬁtalepa aQE{QMJ‘Iaq @Totr 9:!&&19 Exg:ﬁmg%'ng?ﬂ at @eﬂzdmto a 1clauona[ -type

datal{aﬁémearggﬁT u?i;:qug?]tgi Ipp nlﬁ?h:s mdnner efxc%@qh _«,cbrcﬂnrg o s:m:dar {:z‘ror pauems need
not bstsisred %cr%nwea%ftgmff“ cr?gcyuafla il At et CRCR gaoige the need for
excefs@t top@cddsburgg@p rel ating to nenory arrays, nay be

organi zed in accordance with a specific failure

pattbsing novGeniaguad 1. ¢, syspkmedP0 prozckdriang: wifh cspboirhats of B Peghent invention is
illust@kch O A roc@ oGN30 @i thedly dlentTRY i0LpabR G OGREZIBG variblll Ger@lohiOF lating to a
p!urapg o¥ prgccss@%oipﬁmr %Qc%cgsg cdngol§%§ %th? &Eih)/u OPEGQEQ%@Qdeack and/or feed-

ttons O

Forwzg%gtéldwﬁ%ﬁaﬁcﬁ Iu%anrfétflfVé(} ﬁata f’eLl TEJSVef%‘!i‘ét ;gttcrur&s Oth’e] processmg rools 310 may
compgpaparlinalisdor Tebers PR ttoh etivHigl eréoceﬁawafcrﬁayhet PR B is also capable of
acquiriRgl @x@ e turldg ek f so¢hens nelolayyaiae idkodi trpntessel b@vidoadubtor efers 105, testing

data Qﬁoklearn& :gétﬁclcﬂﬁyz J:I.)Le gt g‘gt@rq B(bOnna@ ag@%ﬂ@a&%% piLlQ\h@QE:Q{t:dioQ)gmols 360 to

acqu%e vanous éyﬁ?s)z(oef l ir(ﬁygg tdat? éel}hpiget% tt%t ét;oggsgedts %%&9&?3;»5@% I%Sh gflqe system 300

data relatlng to the fallure patterns. Therefore, when
a failure pattern is recogni zed, the i ndex may be used
to |l ook up the actual failure data that was stored. In
this manner, the nunber of tines a particular failure
pattern is stored is significantly reduced, comonly
to once per occurrence. Therefore, additional failure
patterns that are recognized and correlated with a
previously stored failure pattern, need not be stored,
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al so associated or correlated wwth the newy acqui red

data, as welt as to the originally stored data.

Whhg 7miner, smaller anounts of data may be gt 131@9075‘?%1870

storing one set of actual netrology/test data t

relates to a particular error pattern and i ndexing

that data into a relational -type database for

perform ng subsequent | ook up. In this manner, each

data set relating to simlar error patterns need not
maskio SR CHRePERY- | HiE fedsiaYS Bt chmieyont A pitetesting devices that are
cap@hval yins wdrs, Metrohogy MRS tnertlat @cadlttd i ahtdilyRgayt Riegrnestlcuitry, cte.

for 30excessive computer resources. Tur ni ng

nowt e gyskimgifp enag als@eogyseanuBOBieition as Cow dahcBulydetebrion unit 365 may be
cap@H0 ir BB S in O sistoh B PRiEGERBEurlcAM SN data@f ddicSt o thuliUShdiaddQ6kn aRortion of a

pro&gs%\ﬁﬁé Q/Q:Q)tug Q/LJS &F da?‘: %al!«sﬂ: técnﬁqu%y F?\{Iyeime%glg¥6h %y %Q%Qip ﬁecgcgn unit 365,

. 1r l.ing variou g’kgega ons re sp LY et

o 6¥‘mBFosé“é§‘§ §Y° ”3“8818 e 't CWé“SB‘Po‘B‘é%%“@&ﬁT"FB‘"i°P F*e 3‘6‘5’ “é‘“ y e
faulpdelrgion bt © derfot plrif ordifongrsfoaed byt kpoatvd phyprocessed wafer.
feed-forward connections based upon retrieved data

r el HEpgm380 ray dsa panvggtatdelphis, onirhe. Bholeelesd wi 3400pirevidgd fpr storing a

plurgiy of 3fpec o Sieh @ nphwicakihd-ylaed deharberasd 32bg opeatda @fhe system 300

(e 2 Mk Q:husmaﬁﬁc Po&6sae §30Mﬁ6 Qfe%tﬁtusﬂ? @enﬁ%?t&u@m W 108, «@h.SBe manufacturing data

may 1%‘911%0 lm@tm?cg,a @&ql@sgng% & éuc@a 9 ?a rléllgu:lmggo wcﬂ‘er electncaFthsta(%VE"i ), memory array-

dd\‘iéf?"e?’ﬁs i%S Tht SRR gt gy rjié"F"’f 85! rfﬁﬁc“é“ ige toy piprgfity of process runs
perfergediby bt proceThg il B0 e Th300basmynitadie araxcomprise s @atghase server 342 for storing
tool Pt B dnli/yr Bter ARLEQLQYYaE QLS FOL R RGN, M MREIa@UBrage unit 345,

types of netrology data relating to the processed

senfugAduc §yoEm ial ehrs alldbmpifier S1U84eINA800: 348D Index data relating to the

manZQQJn]aQ%%Q%E @-cr/ Mﬁgqu%e QQ JH&Z:Q dMseaJtﬁ 0 h‘; QEEszﬁb&ﬁmQu when the process
cont:oﬁert,‘.bﬁn :gcewes aft u%lc?t:on at & é)artxcuﬂar cr?)ﬁ g&ttcm I{ms been a% eg ontmﬁer 305 may scan

the ic@w?lﬁgtalmﬁ:ﬁéf g) Scsﬂtihg‘orraégidt}ﬁgdt %rc%?ov%foetpc errﬁsé%?rg, Using the index, actual
data|rgagiad fogiSrrprpagenn@ayDiiey barsr@ysd fom titegihiatta@tinic B40C Ui ah Frigex chat matches the

dote@EdCorror pattern hasﬂbﬁ:e&ﬁ/ QE:ﬁthQQccm¥nt@]li§rQ0§ QzEEpiciuﬁ;@c éincfwaiH(Iletc and store the

corr%gcmg gé é olr gal'g data ?1 ornc-r:rn Dlﬁbo]:iz%lélrlutt?/cg ree 1?091%1' LP ﬁbaacnl!t%g smy l?e a szamte database

"“mﬁﬂﬁ’ﬁfhé&"t“ﬁ’f“leﬁﬁft 8’( i ap H‘GET?&"& gtbodimeah it m'é‘éf’%&?“é’f‘”é a’*w:ty fye gpart of the
d“ak?efrttlltéﬁ? of a 5 processed wafer. Various types of data

anal ysis techni ques nmay be enpl oyed by the fault

det’@e 7R 3ise cagnises ngtter@xxglmrémt B ot peppioppnalyzer unit 380 is capable of
anal il deth &b @ RS (rolbdynes hol de Gampaxi@ons jsompdet sid attag clement 370. Based
uporCIE PR g @Qn§etr0§)§§3dam 08 B ddealdn BY:, 1R gatfeﬂuhaﬁwg%@ﬁb Insam determine a

parhMﬁar Etrgf%?ue% O ’lq\gg:no atél c{%\l%latiaté: t%ngnguls ge%m$hc pa Lrgsig a x\éma&ﬁ augl as errors

ion 0 processe
"‘“"%ﬁj"%f%‘bm%‘%i”i"‘é’e‘“ea*“?ﬁ%‘&’ﬁdé%"’lﬁ AT f’s”&'ff‘sm’mgm‘dﬁi‘%é"s“%s in cortain die
regioqpiret a8 4@niay agrppviveleldvafemin sivtord-ng a plurality of types
of data, such as manufacturing-rel ated data, data
r elThe eler 3P0phe Agpematsc 6 pateh chitiicaips tarPPB ke pRgm Classification unit 390
is cobdbe Gtrafassinghn thBsipPi@cesHicnYn OOk e3dChatddl@has tratittstedfoy the pattern

analyB &€ 0f2d Uﬁwta 95tteMVﬁ:fa@sﬂ§atxlaQ it b Gs c)ap'tb-gh)@ d&ﬁﬂéﬁ?éﬁ%ﬂ!‘a% 'or pattern types,
such 39553& fng ttcm rlflcg-se in g:eotwroql mlgé(m? ggra? cixe a%q' a wap xgz(ztﬁ,@%a)sdd o@wgatte% detection

o BB TSSO FPrameb ey &% sgtp, DYHa iat At U HBAe gt oo
pattest oy ébe gyglhies t Bt alatg aatheretleatoien gsibernandok teagidnbltiy whérein the index data is
storefd INOBESStidn NS f10r mads hzynnt.’ne syBEQERS &R @n bOOFart3 b err;[hﬁttem may

then GLARASE, HNIteddth B YSRGS dﬁe AR ARARESRUNE TiAore, using the
for storing tool state data and/or other manufacturing
data related to processing of wafers, into a database
storage unit 345. 15Further, the system 300 may al so
conprise a relational database 345. Index data
relating to the manufacturing data may be stored in
the rel ational database 345. In one enbodi ment, when
the process controller 305 receives an indication that
a particular error pattern has been detected, the
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25 anal yzing data froma netrol ogy tool 350, the fault

detection unit 360, and/or the testing clenent 370.

Based upon the testing data, netrol ogy data, and/or

Wwaubdoggbection data, the pattern analyzer upit,38001s7

may determne a particular error pattern. The error

pattern may relate to various geonetric patterns on a

waf er, such as errors across a row in a nenory arny,

certain regions of a die with a consistent error

pattern, errors in certain die regjons t hat are common
assocaEpO garts\pRAR RN AT B3RS 2 siEapigani RSP AMEYPE P IWRT SGtuiTed fo be
storedrBY al SO conprise a pattern classification unit 390.

The pattern classification unit 390 i s capable of

peffanerisn gpaanicalialtediul daprforcingi 385, fip eHET ORIYET UpiHiS0.@p¢/gythe pattern
classfaedib QLM Sod :]Ek@tcorad'ri@e detectadodits, hirevipabiemmea A@lwiz e smponents, and/or
a COFH)nAaL §eQdo ﬁha@ E ererlragcjugg'édpgﬁegl@wpQ&nt@@byt tthQ&ké Slustrated in Figure 3

eCI erin articular e
may gcul@wnﬁge gﬁé(&lle 1fo her Vézt ? g'rs &m c?mmumcatmnb {meqﬁ rpﬂv:vsys;cmacoxgmmdatmns line

315 menory s gomeyer T émbf » glegigpredr barpes, ccsa@él&maﬁ fife @ telephone system
comiPatchi@hdlidet @etdsaamantapat tigd, b cheassinfuhicaibt brks petrrﬁaw foprizgplemented

by thps¥ lelliLg uﬁ)(esah%muégg‘!ef'tan@thk ?ftdfsQSSmteo the data rel ati ng
to a particular error 5 pattern may be generat ed.

Th Qu&liﬂg ﬁmﬂ@i‘]g&rbﬁ n q@@?e@ LQLBRNUSLNYF Bdle deNEHLNich as a memory array region in
a wqger lS L{lu‘;trzﬂed FP hrc \thﬁmtmlei%zgle ?cvélrt]c(Qﬁl sug E}g(@caél a%tqsgrl;i eg’) h,glmt Qxea failing (F)

na ; ey QLN et o
esiog S 1 61 1 Waé“ﬁ‘a?&ﬂ“zfaﬁs%?r VETTBI AL B ) TR B vk s
metrdlgpgl eedisbye- trire bs yafoermy 30@:lard Bssget a@@ﬂ”swt‘tdhﬂ gigure 4, a pattern that
inclufds @MEc0MSik Yy pdstibed caIek (Bfsciadsanay Tpesaf Ofaial d8inA grildae This particular

pamm:g&p&m@ﬁﬂ% .E?Q'ife lr!e%gaQeq7\4 (Q)Qn]:s%ngm@\?‘e%Q% AL QicQfeas on a wafer. Another

parti cul ar d
S‘a“é’]a@’rﬁaﬁ‘ﬁ“b’ﬁﬁt 11 dT: égg%?a‘t“é ﬁ%ﬁwfzcz( fe ?mga{i raegii:)rg alf‘ugl%r asféﬂare pattetr)nefor a partizl
row gipylegghe detected FuThre %WO@@S@”%N arnd:]nprérrovswgf Fatl 5 zlfuétmtefi in Figure 4.
Thereft,e@tidu® Mailuliphitc36 Dpsed bie vp@atd enn sahab yzeery unRiltvig86ts, clectrical tests,

metrﬁgﬂ}/agarlyqfe h:@ 91@:; § 8B ; QS bd: 1'&&%&&;:'1@901’1-&@'1ctancggm_\rtﬂ[’&)fems may be established.
The fmttrm qna?yzer umt E%Pi &(Pemo a /: m;, thg Qaargoqm%&gma JQJIERQQGHH'EWG 4, such as the

t1on
ST RSO ) PSS RS GHEE FURFABEREED Ty Fasicns
the flee koS patibuls paratme FhdspaFirgune t@n rtp'ay{abenﬁﬁmrqlpe@argee) ajgisti Fpation unit 390.
Usin@ A8 RRALNSBE, tMirdu@ 48y 81,90 GeRIuRI ok 0RSicdidl Rlurd dda malive only stored
once 'XIS lzc%maglg [Egal‘!r]‘!:lgtﬂ%lt 0[1]1@ ﬁJul'ua@ %ﬂt‘?b;llé rrl;@){)e bt%rc@ qgmu&%mg%tected failure

ar dware co nlcalq

"a“"f“é I“é‘btﬂ‘é‘ﬁ’é indgyad a@ﬁ'\"’ﬁ"&ﬁ?‘fﬁ i EeLe TSR ‘ﬁ'f(‘”oug
ﬁggﬁ%glg %?r%:t(g@ {: edq ks)tyl:z{c% wap:r lreke? Tiura pmt e%{ IF](‘%II’(]FH(!R :Q r?ccoxtdgrlac:‘g with one
embdgisprafal the pbscetfreengipt seherte BREs H'éstmfmfuv HFfﬁrgm%W PP ot e
any ﬁtegmr eAdiilug lgtsy:k;qﬁg eq}inomexf‘eqfrmwaﬁuymla)ayq:){g@og@fcdam@pé’ulum patternt may be
establi @8k, Ofhes ST Fhbierfh rﬂg?y'rﬁérrypcﬁ&f @ Yah R lvOkks,| Behdas WaT et and Ge N wafers.
Theréfl)rle l’!js Ja[’xqgl& gg to Ew: ga“&rgs cﬂi tﬁe (’lrétl @Lf{:nq; %&xé! 1% s@orldelyp%L dctte@l%tx of the failures in

I catl n ass il ;’il I.n
the ]i P’afefr eag rblﬁu% rcffﬁ-f:rﬁ 5‘ﬁy ervg& tggxt et t ef%x% rE)létmﬁéo t ? chuer%séne e first wafer,
This etn frov ssa kestpeiicabd e Hhoalailuets of e N atafer e Shassormatriry dptdlygelating to the
failuRafkhett'sit Sx, olied ©bicog Yndansd: yaitsto t}etpﬂmpusl’yayorcb @atpligmd tby firgovafer need

be sab &, BRAL YAE: Bl Cunl-CGh R ASutds] Ustrated in Figure 4, a
pattern that includes three vertically positioned

f alrl.nlnmg b ko BEGE 60Nt NRM HhiRRS &&@ﬂtmlﬁmgwi Ip@lali® Qlf WATRrs on a lot, is
1llustrpa’%d| P:Furc & :lnx t%tepg{ﬂl'iul‘aﬁtg lo?&vaf’erg'ﬁ“ Q@Sutgk @]' W&Q’L %III’EnGZan(t?:lI) LH4§ 630, 660) that

I n correspondi n é@? d
ey e spato UM €400 B SO VPR PRI LR ‘é&'&%p?  Pat b e
and 47 lers 9. Gefema celitaBRir Plrpeieay fiditefaiteRng ("rﬂ)' T %”gj‘f‘b‘??.o 650, 660

Further, a failure pattern for a partial row may al so

be detect ed. Further, an eptire colum or an entire

row may fail, as illustrated in Figure 4. Therefore,

various failure patterns based on various tests, such

as nenory read-wite tests, electrical tests,

metrol ogy analysis, etc., may be detected in the

various regions of a d|e and failure patterns may be

y storedl elrror’ ctat‘?xl



10

15

20

25

30

35

30 Therefore, if data relating to the failures on the

first wafer is indexed and stored, upon detection of

the failures in the Nth wafer, an indexing reference

WBYoobgsoysed to extract the data relati ng to gM&usa007/001870

failures in the first wafer. This data nmay al so be

applicable to the failures of the Nth wafer.

Therefore, to store details relating to the failures

of the Nth wafer, only a reference index that poi nts

Pgwousl y stored data fromthe first lished. T

i ﬁ‘%é“é“a‘ Sb‘@ "6 BUBHPA e r GBSl Pt ‘88%‘%?'Ubipé%¥°ébaé‘6f?ﬁb?"| GigPlished. The
coorcfl@g:@afrtheefsﬂur{%w@p Fﬁc‘ﬁ@ indeinthe Bilyg (@@rnéaueg tog graye of venfeas] with similar failure
pattefolli Updneen@bibrBig Rinfiled fBitured gn b@eravaphslmabak toy siodng Wailoey @t0nofhe errors

itsett] zQ:tmclei Sayl delsUSH Bﬁttﬁg to e egwcﬁta@uullg tggxcc,@}sggmad Rl g?il:rtcrw a fot level
mdc)%qo.gd\/@.%uéﬁnji §eH)ac{v1 (..(E WHLgL un certa: numgu* 4] ?rf'o.r ata 'sets arc étomd Q'itl“btpm""d% for

contain a ure regron t
stomg@f‘ &leﬁifrﬁaﬁ.l F&)&C@g wa f’[haé‘d g@ﬁéncaupntcfz sitn]n!aws:tltfwéﬂdéaoxwatfcm another wafer,
the ditorelagnganpt @igintihelcBmarsd udt i iliaker $680ips 640 sevand vobnt ai n
simlar failure patterns. Simlarly, the 2"d, 5th,
an&vibif BpeerGRO indG5Gy r6B O a sSWEe set of data that corresponds to data relating to the 3™ and
4" w20 TI0B AP LSRN ¢ QR EB1HQ si@Y scCaahainm c&kn:@ohc&ﬁo data relating to 2%,

3N atlcafk"'l M%:—‘s &@tGE@ rGEbS ThI E‘z%r r@lfat%% & th@l“f»@llfclr !Sllr()ﬁwﬂg’lg%rﬁgtl nag?lug; pattern that {s

dlsssrP ﬁar tofthe hit uregdtte 5 otgg owgr w&?&t‘sdn l?l llaerﬁay?;ﬁ %ssxfgxéed ”ﬁ?'wél ua:gi;e index. 151 this way,
°°“Slf‘°é?béi’t°r"ﬁ!gmt*&fesaurg% gapbeafiicipatyated vkt Ritaraings ofrer dg fressrity.
patterns. Upon encounteri ng simlar failures on other
waf P88 "PHE FEuE " Of paTBrT Iy VAFTD (R erle A apyafimig « lotis illustrated.
Variqgf proress cpitsbtafame@n manthexapp@lycibe aptualiedt potmt Eageitseof gl parameters
may @RIAS a @dfedl ckr@ S dnN@hdrOddWnSWEQMSInYa S Bfle, Agit @peed on a dispense cup,

lllum-l;m%ﬁ %g\perr g%;ﬁ'{o chogl'aﬁi\/y%lrocesé a'mpﬁi? %2%&?&‘?@tam¥g§$ ta(_) aspéotcgssing of a

I‘ OVI errors .
AR € VT AR 5y SEB PEGE GF 4ol TG @l ke A o
example.gpp iprver et ef an gghel g dn rerebumeeraing valest mislaackapple, when several
wafe:s late Ui fleo8kde® bneDthd 1B fh@NhanGichekerwil @imp dphes idadaitd by the ramp-up

pomJan]; ﬁgdrcpﬂ\ tﬁw twt?@r FQ)(vlargn ap a'llen yé@cRQ per {IBY¥s ﬁ%:!l@sgme%ed lIy tille qtabke region in
i ur\,\?){. S\%sc uently a?(l,: I rrggc. nrr a ohe'1 Sngcoegdfwafefs he wafan power ¢ &} r'%n) down,
g B CBHE P HABR TV *&F & T & iy l"e “aRirost a%ﬁ'ay !

T‘*ﬂfﬁf%f’aﬁ Pfﬁwefeé%bmgmw @F@’“F‘é‘ll B qbwg’htfﬁltst HevaBisq TRyttt Hey be similar
fiom waflensao8e, Hodd, inwhd bistains @CONE phidd@x JRBYoifit feBlingt@ v@lous lots, the

data Q¥ Gre $8Eer OfrvdRbaA i&th@p bS QS ELIPINAS: ;Io@mrd:@xtv dush @Jr |ong' lots may be
mdexEcP nd l]e%reﬁgeg bacgﬁ)dthc actuai \9@} re{ats r%?o t(;l)é t\"l\;]t?oq H\at was storef‘

rel ating
o PR G 'b’é{t"f BT HEE™ SRS T PR NP rgrmmsers may s
be mypatdt v prigrilpf fagide. Ghhervenafreribusirpiot heFifuwt 74enyy blee be applied to various
parar@GS irgHEeElo hirB usQiM Yedibk, Qit6in b BEk@Xwafdr Rnd/dHa&od@Water fot.

consi derabl e conputing resources nmay be efficiently

s anednaMuid © Fidulel 18, AmhnhadibvagdigfnOf:lathad @ philtueg kdgloys on a wafer in

re]at]O-ElEU J&h&l@ tlﬂQWnE& G B, Zfé,an &al@e, @%L\% ch@\()?Jm e@h@%@m tracked along

v'm()us,? cnogs whcn pgjggsslm%u't s@xlr‘ulconc uc?or r\\rré{er iO? o1 elebmé)!c chn m&lons o a wafer are

RS pr oc
being gRr5EL o e dr &1hee §° P ONEY m@(wwé%maﬂf oo porton n Figur
7. The gplarmeterngy ted rengiy pevvd loUdkdilisy frovwenaircurrovg oDimeay iglicgtakly, the stable
rcgiord@vmgu&rﬁissw'ues,c@ﬁ}nt@ pet b Shapl @LperiSP IR SPRE PP Rurde may ramp down.
'I‘haregl'espgsmér%tepggﬂ JttUn%guacts!aggthQM@sg & lfuragt QFQ& ?Klb 1&!)1399 v@@xht}{' across a

plurdlp o‘%wﬂ%rsmzﬁot Q her para t s relati ng to a
ﬁ’roceSS| ng of a particular wafer may |ncI ude the RF

Culru\r/q?ngrneolwq%gl retso a%wi;er:[wr%q ;ﬁcruoon 061‘5 ﬂsﬁf mgtiEl d in aacford[u%te %&-’Slth OgePglustratwe
CmOOHE Be “‘?Tﬂ‘ﬁ‘ﬁ‘éd""&‘tf’ﬁ‘bé“é’fc\réif‘f ol Vesreig mAé’%fﬁs “e?éérﬁlﬂ’( g semiconductor

when several wafers are being processed one after the
ot her, the wafer power may,ranp up, as indicated by
the ranp-up 20 portion in Figure 7A. The wafer power
may then reach a period of stability, as indicated by
the stable region in Figure 7A. Subsequently, after
processing a certain nunber of wafers, the wafer power
curve may ranp down. Therefore, a paraneter |evel

e[‘h(, wmous slope-patterns
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Turning now to Figure 713, a paraneter |evel diagram

relating to particular regions on a wafer in 30

relation to various tine periods, is illustrated. As

Wwh@%aemle, the power curve of an etcher maoRasaizmeiso

tracked along various time periods when processing a

sem conduct or wafer 105. For exanple, when regions of

a wafer are being processed one after the other, the

waf er power may ranp up, as indicated by the ranp-up
BB E B i VL PR B oD e, o
systerig cat theh iyyormhredatstigglsking 1resgis GpFeil APORityUReEoITEY Pr fost data it is scquired
(blocPyhs.etd @it Inyexinghio@Es poviiey fhrigietforihingeatp@ récagplitiod dne pm@MmeRssification of

the 3981‘{)@({ mgt%‘o\éﬁteg%tar q\rf(pe g@a\ﬁ@h aé&f{h&fﬁft&f Euta AdcRig @mge&‘ block 830 is
ahl lshed across a plurality of

"m“‘f“éid? B‘ﬁ‘ge 2t acc%'“pax N Csc“pm“ across a plurality of wafers
Cl” Ol’i’ﬂil‘l e a Sl‘l K1 JCLS! ICtbOS (:FITI rm e 1G fﬂ 19 ML}@‘EJGL a oc
de P rip L i the (lata i TUrn H‘b% | %Vﬁac 6rdg)ﬁc§y§v? @ 119 d tatibl K
540, it Ao RATBRAETETETOT e BPBREITE ITRIGRE bijogoespaer i
deteq&ﬂ([lede@O) Theeg st emuBe0imedptaprlodess sgptqu Hvon pitess ofy be detected,
deciph6d, GRNAMGEOLnd WD t@:QQZ/sQ&MQABQaAd&SQQ&?/pﬂ@ml&?a@ad\l\ﬁﬁrems datg, an
adjus(rpenp tg khegl;lbygss m:@q}%&%%e H@B&lcp Eb‘po%l?§§)!) nﬁegt‘oret EScr%E&AE Shdata need be stored
acq relg]%(a} k 820). The
w‘““%‘ﬁ?‘é"f%"?@fﬁ" Ffﬁyd‘"t“ffé’rf‘ pﬁé%r‘fyc?m‘i‘ EN %Féﬂgé T{8exi ng process
base pon the nmetrolo 0 ata t S ac
(bﬁ‘a%wg g%vo)to glzﬁc[TFGa ?mrc gytadl (l‘f‘lo\’:\rﬁc1 an 9{: lCthﬂ ol?% c;lc far (?Elf!flolmgn the data
Isldewﬁc@?bmfﬁ@clpgipp@flqu% édblﬁfatcil o c:aﬁamﬁaq p@/rplrfxces:, te:,t data and/or metrology
data @hiais sdafiireg dfléc® IO Thik eroaassqmy riethdpbtegiod @)agaw ibegtthefaifug, |vcation of the
faliuxMDJeEen@eJEaﬂi:el &S ChPibRB @lmtae ¢ alt@mhnEexiengedb @ERSS a pattern
analyéxs éi?oc:g%%o) %Q%%%erg raQaYJsg %'gy lm@iué:el &%Etﬁ]}g,% p@ﬁ%i:@%@ 'Jp@xgyrh ngatmg to the

ormn dat
failee AR r?@“’ﬁ’i"?i"cé§%Pr°°F5hé‘a%vgfdér‘}f%f@‘ﬂ“‘}%a“ﬂ}‘“&‘iré uE R R esasg e o
comes@hds rerce e ateess ¢ birgeto! 8403 condiner Biugt e ndexed dat a
may then be retrieved at a subsequent tine period when
a Fhaivitar 308 e hepatke efyrrpigatigerdtedc FHIBEK isgisgyed has been previously
detecldaesied: oem®, Uvpmnufeatiantiongat datpatcrelaahdt g p@visstyidetagted, the system 300

may Egngrgtlé 491% tlﬁz[bgs% lmtdgﬁfg%n@&t tﬁcdmuﬁietﬂécm%ﬁ @adure @ﬂgm and assign it to the
currcnt sfminécr; ﬂ;ioclga ()ga%{qs(, aﬁg% tee nesx’vu(p fégamg yu‘élcae(d 6!& gertal l@p&ﬁa ;%tmg ror tgcg new failure

?at*cmrw Bsgortry eFfen e *t?ér@‘&ﬁkﬁé‘a (‘Eﬂ RO 0)“"‘3 TREPERG? 8” relating 0
varicheggans @npuntsoef :dandxnieeddie sk ortdlaghite rtioy lodiafgilues. Upon
recm@%ﬁ @11: L&ohiRkd @lierd @l Borfe@onde Phdel iahél:tti)én Bfthcwated R8able Hngis recorded and
3torc§ IG X% %gur? f@ltern {0 be-[lwdqg E‘chFJ:Qé’Vuk& sISQHE %l(ﬁk 9@) nﬁl@z@fom upon creating a

: Ct TP d bi d th
new ﬁaéa.stg F)fﬁxria:n?f‘ﬁéuoa aPee{:eTvﬁ P;ﬁtem 6?%(5 thc émtgf %fmrec{(mtg érbm cfc table and the
failuEipeyigmdndgy itspl§is pped St 'i“@teéﬁme"lf'rfé the ERIPFIOT 1Y pr ocess

test data and/or netrol ogy data that is acquired , |

( bYgeKka g:ieo)‘nmtnq-rmq g:mb:rt}bué@g teﬁ!ﬁi/pafti:fe Pﬁa@ppwﬁ?rﬁgﬁ, atétsz& crné':m ysis, has
been @lp@igtsivt rectdivloch B0). thoeamtcinGA0 afy threreliBvef thy figprigal failure pattern index as
qsmgﬁ QUE b EMrcﬁ)cfsarﬂJi&‘(bfoaﬂ $70¥. €n ofbrGvordENi€ & PFe@iGR 5 Sietected failure pattern matches &

newl 9?&(:@%%11&&3%& % é [ﬂ? atttt,rn %@exb?@:“ﬁ&&g E’Lgthﬂetrwf sggtm ﬁ)o may then record

tern anal n ana
and :Itcﬁct]ha azéura @T%@t ?(ﬁ@ na rﬁlé?%l?léﬁl%bg?& &9%%)', Q{S\atﬂ{stem BXO?' does not¥1ece>sar:ly

storertles|agitid! figa tebtitehieth aﬂmgw@/f@'fufcowsem F!mwﬂ@%ﬁmf@uﬂwsmcg detailed error data
may [p§ QGEBSeANAYthé RGictgedidaled minkngsshebdh er dacrpamtom clal g index of the

i‘a:lur@p&st&gp a gztm(ﬁhp QJ)rEHfHuM erttcrg oRd ﬁémﬂﬁé i8S P 66dr iave hidtails are stored and
a nu

rctraeslr_fﬁi b'xseﬁ uf)on mcggt@g feature%l\@or exwkggsgn% daeicia? onalacla{xt%se to V\f‘lhg; ﬁ“l[. '?miure data to

erm nati on

actuafly, BmﬁﬁFPgﬁﬁ‘Tﬁﬁ?mﬁ§‘ﬂetected has been previously 20
detected (bl ock 930). Upon a determ nation that the
pattern has not been previgusly detected, the system
300 may generate a new database index identification
for the newy discovered failure pattern and assign it
to the current sanple (block 940). Based upon the new
dat abase index, the detailed data relating to the new
failure pattern may be stored in a pattern index table



10

20

25

30

35

25 recording the new failure pattern, the

corresponding index in relation to the stored database

data is recorded and stored, La, the failure pattern

W8 hessed as a reference index is stored ( bl QG 2P W 1570

Therefore, upon creating a new database i ndex

identification, the new failure pattern data in the

pattern is stored into an index table and the failure

pattern index itself is stored for further retrieval

of il A8kNAC0 tgggrese?wngg o e PSR S S Pk ray e

rﬁduiﬁ% M Ry ﬁ«’gmfgnzélctplatf: EPA Oéﬁléllll'y giugros Hehydandylly [yidaept sacrificing data integrity.
Embpiiewnis 0 Sleypralet otgon frotiock: 83@)ing takieus syatienn3BBgymayta relating o a
pomtim A whigt Ueingyi@cugsbce §j 1 §1tcgﬁt| iSRdtioh ﬁb\l\&éﬁ &r pl@é:\(tng &R Ma@ﬂﬁ%r@é.m based on

pattc%ﬁ‘éch&ﬂt@h %cclgu Ucs. %algug)%t?u na mtayagg)repéﬁt%(p QH se\ eralg\m «%st daﬂx lgatmg to the failure

v b B frelr e SEtterdTar Pflfl“élab%‘l"f (ST @l n genertiog for
additfog! frdexes (rapeiettnthe priaw! stgedrsettor fiagy Etiere fharibeatexing fa@tion may be used to
acquiSyted cﬁﬂhﬁx@@mﬂ'ﬁéﬁoﬁ BeR e eGdrand Bt ol duiBe fadh: Jsé«k[e%em[!y coincides with

subs Qctlﬁ )e ﬁt.n:c!e&] q’lﬁ%rc p[x]ttc:@ns r eﬂh@t‘:t&% nmgc QI@&?Q %% %mgr bdlatg (;xlﬁay %@ q»)-ovldcd using the

Y St do necessari
srpst S 1 P R LB 00 A e PR i cvery e
pattepngfugial the PRI EvPtiS Yeostrorricdatsailead: foter eresed gt erf8Fata may be
provrn@ywhbercmirb@tnwttmig Um0 o tiier pEREaN EhYodths 6 0VAE Rekent invention provide
for mﬁ:l@isl&dﬂf&%n@axs &QmH@OQo%E %nﬁ&#&&ﬂnyﬁldu@&mﬁ@@&ta ttilagbyl M&?ﬁg the process
Gmpug the failures matches a particular stor ed failure
pattern. In this manner, various error data detal I's

ar %hcsflrﬁgqgg tﬁn@g bryQEcr[! gc\,/n%gnvpn?'i?n C’lr‘l l[%?%(‘p!elsn@ﬁeedxah f\gggey Phocéba Control

usi ng a
(avp Bt ot A% SR G r*gfw css‘kp’ﬂafﬁmsffoar W R g gl sy
taughgi B gie presp® i2GEPA0 §O%9Y PEHIUBROS 7HQOPCL BF@work can be a factory-wide software
systedof théré (@b, NY: SRERO EateBind Sughf byt RLprRER SROKiIcH A 8O RIpIA, to virmually any of the

scm:%&br\ﬁ%n@m@ t%othtn t%@m?h&q afE Abe %‘Jnefu%?ﬁ%% ?llo?;g%r pe%otg access and

n nin r r
momtonr{gto?t%e roccbsggrtfognﬁ{ncgl | {/ttle olrch ‘?‘H%%%P“i z?.el’CCoffaﬁx@w?j%tdéta storag(. can be.more -...... .

°°“"‘1"h‘f‘e§‘f’“’ tAPXYENg difresnressi6f hahigeahdesentThy piPEnframgpork attows for more
sophipicgadi tghes brona Qethusé NGrovaEs DS fRhne ehidulCal ibmatiny @l @GYhg the necessary
swofiwflataerel ating to a portion of a wafer being processed.

The present invention provides for indexing the wafer

f albép“}&:ﬁm@ at e b@%ﬁqﬁrg&yaaugﬁegyttﬁrrﬁugn??ngzgtrumt &n@tﬁthe APC framework could

rcqu:re a 111:11'“)(:1r rl:'i"esof]lwarc comﬁ)af: spalg lazgd:;tloaéo (‘to%lpti_nﬁrg \rr lrnl [ﬁ %P(bgztntcgfarﬁ a computer
W’P‘r’r‘hy“‘ﬁé R §EE 08 fre attbicostwiop ArnuBabddentniovottet Bohd ontgdfystom. When a
semicgridpitdr gramgycrugng peitit ex RewBYy s Sulatted iR tgenBt@tiicRg mhr@icturing fab, it

generagl Aiiks ln@Ral scrdph QXi@Se ﬁtb@tlorp@lt Qtrcc{uﬂcdttﬂehuc&dﬁ.gls E]ﬂ{roI@I chﬁgs the overlay
contno%@rt Tgcf cog%q gletho-ﬁ.b ?rg %Ingralg/ de} nc? and g%ﬁ%f’n@qgﬂ !Fulfé? g:rs%tso nfhn’?%’grclopmcnt of these

used to acqujre stor Inre
soripi3 §p EYMPFIRE *tﬁ*‘ &C”ﬁh&"f!@? A th"r‘l‘?é‘*"d’ﬁl“%{ of } P At taf Hopgigeples taught by the
presery mmMefien chyLedap retngdéinont ey sulf se e ntitgfrdevect ed fail ure
patterns. Therefore, |arge anmounts of error data may
b erp pigcudeanbadineng dishlesed 3Qvy ef idyseniceonyn dadedsvetthatnapbeanodified and
practile@ se d rratn: frad dqlﬁﬂcﬁenpattlrtnelﬁ ﬁﬁ)ﬁ%tttbQMtc havi E}QmE Gt S&\Q{gqmd Bdnd¥it of the

teachu@g§ §99}1 q{uﬁgm r& ho ﬁm@lt:yns 1glullté’ladced uPEﬁE gc@alls of c?rgtrucﬁ% nog dcs:gn herein shown,

other n;p esource requlremen
dbodhet G T Ry e ST SR mens discioss
above rﬂébj l],fF PRy oF alodifipd eyl |spq vedsdons orprgbsddered @djp tiieessope and spirit of the
inventerrbdbraivgy, she @fotcb dv@ sPB8 S8 EIb islaMesdH iDMe pLiRYEae. T Or
i ncreased efficiency in acquiring, storing, and/or
retrieving manufacturing data, thereby affecting the
process output. |SThe principles taught by the present
i nvention can be inplementgd in an Advanced Process
Control (APC) FrameworKk. e APC framework is a
preferred platformfromwhich to inplenment the control
strategy taught by the present invention. In sone
enbodi nents, the APC framework can be a factory-w de
software system therefore, the control strategies



present invention can be inplenented into other types

of manufacturing franmeworKks. The particul ar

enbodi ments di scl osed above are illustrative only, as

the invention may be nodified and practiced in

di fferent but equival ent manners apparent to those

skilled in the art having the benefit of the teachings

herein. Furthernore, no limtations are intended to
Whatiecldetegli | s of construction or design herein shown,

35 other than as described in the clains below It is

therefore evident that the particular enbodi nents

di skl osédmathed.ecomayisibe al tered or nodified and al

su Ccl%téfﬁ‘l?dn%t énoé’n%r Boferk %Q%c%@é@\glcﬁ’\é fida &t%ﬂ@aé Cs%mlr?%gt of

spirit of the i1nvention. Accordi ng t rotec
dat%@uﬁ'ﬁs *%%?%PWCP%S ¢daset forth in the cl ai ms bel ow.

Whaioring s6iddirdIBE of data in a first daBpidt hod, conpri si ng:
detern1n|ng an error pattern aSSOC|ated with a first

setdeH MgV heder g ¢7a Palin agsocpigdhwited aeqong selpf data

corr@@@dmﬂ@tcﬂme@attaataasoc&&@fw;ﬂgsawn@it ddt bBdatget of data in a
first ether the error

t abase; . de m_ni n
B asgorpien W SR Sl Aok e oot S o
datcioregopendsictanminie that sor pat@ssacbaied wih tsbldSs@tc;hdfsleg ftdata
ssocl ate

f ta; .correlating a
corifinPet B Prvep aswe i Wi B¢ 3 ShelHE e oot "o
datstoring seie $pier $ea taatideblefatbabes guichat ssairdepatay @emised to
S e a sponds t
s A0S B o AR oS Pl BB PR P
andr OVIdIng saicfirerdeh gf dedd ds Amdeuivdlent af sad stdoodakt of data based
upod@highagg, wherein said index may be used to associate
sal d second set of data with said first set of data,
in said first database; and provi di ng said

finst sehephufiatpc@dm @WUW'CMI%LMQ &Bc&%lnﬂ iﬁfb@%ﬁ%ork

~ of data based upon said ind
piecgfoagedinanenalyge ohedid s¥iepe |S§f|(ﬁ§aﬁ9r ocessi ng a subsequent
wor kK pi ece based upon anal ysis of said second set of

data 3. .The nethod of claim1, further
co r| Si !ﬁ%method 'of claim 1, further comprising:

receiving a request for accessing said second set of data; and
providing said first set of data as an equivalent of said second set of data based

upon said index in response to said request.

4. The method of claim 1, wherein determining a pattern associated with
said first set of data comprises determining a failure pattern associated with at least a

portion of a semiconductor wafer.

5. The method of claim 4, wherein determining whether the patiern
associated with said second set of data corresponds to the pattern associated with said
first set of data comprises determining whether a failure pattern associated with at least
a portion of a semiconductor wafer is substantially similar to said failure pattern

associated with said first set of data.



receiving a request for accessing said second set of

data; and providing said first set of data as
an equi val ent of said second set of data based upon
said index in response to said request. 4. The

met hod of claim1l, wherein determning a pattern
associated with said first set of data conprises
determining a failure pattern associated with at | east
a porti dheofietdobsemiagondiadharconpfising generating a riew hthex for said
[ term ni whet h the
sec% %“g?’ﬁ] Q%tesi go% ;g%nég té"@f%(%r% ﬂn%%gg%aé% tgegrtw a%sfom&%td with said
sece:r@i st opdaid doeonat iverrgrpph e totha gsitarn asediaivc withssriciichi ses of
datset of data conprises determ ning whether a failure
pattern associated with at |east a portion of a
sem conductor wafer is substantially simlar to said
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sets, of dat &:ethod of clain? 7, WiRgeifeeRadinkl WiHeaiemsdid pulighei n
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h first et .
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corresponds to the pattern associated with said first
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9. The nethod of claim8, further conprising using
sald index to point to said first bit pattern map when
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means for determining an error pattern associated with a first set of data, said
first set of data relating to post-process data;

means for storing said first set of data in a first database;

means for determining whether the error pattern associated with a second set of
data corresponds to the pattern associated with said first set of data;

means for correlating an index associated with said first set of data, to said
second set of data in response to determining that said pattern associated with said
second set of data corresponds to the pattern associated with said first set of data;

means for storing said index in a relational database, wherein said index may be
used to associate said second set of data with said first set of data, in said first

database; and



11. An apparatus, conpri sing: means for
determ ning an error pattern associated with a first
set of data, said first set of data relating to
post - process data; nmeans for storing said first set of
data in a first database; means for determ ning
whet her the error pattern associated with a second set
of data corresponds to the pattern associated with
sairdedrisrfstproedin@faidatsaset of data as BRaNGivAIet of 04if @bt REt of
daggasgqu associ a ated wth said first set of data, to
Fd sECoRad dE of data in response to determ ning
that said pattern associated with said second set of
datg cor t1he pattern associated with said
rﬁ% Sé{ﬁ§@8§g§gﬁﬂaﬁg means for storing said index
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piece corresponds to the failure pattern associated with said first portion of said work
piece;

storing said index in a relational database, wherein said index may be used to
associate the data relating to said second portion with the data refating to said first
portion, in said first database; and

providing said data relating to said first portion as an equivalent of said data

relating to the second portion based upon said index.

13. The method of claim 12, further comprising processing a subsequent
work piece based upon an analysis of at least one of said data relating to said first

portion of said work piece and data relating to said second portion of said work piece.

14, The method of claim 12, wherein receiving manufacturing data comprises

receiving at [east one of a metrology data and a test resuits data.



associating said index relating to said data rel ating
to said second portion of said work piece to said data
relating to said first portion of said work piece
based upon a determ nation that the failure pattern
associated with said second portion of said work piece
corresponds to the failure pattern associated wth
said first portion of said work piece storing
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17. The nmethod of claim 16, further conprising

processing a third work pi ece based upon an anal ysis

of at least one of said data relating to said first

wor k pi ece and data relating to said second work

pi ece. 18. The nethod of claim 17, wherein

recei vi ng manufacturing data conpri ses receiving at

| east one of a netrology data, a wafer electrical test
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23. The system of claim 22, wherein said processing
tool to process a subsequent work piece. 24.
The system of claim 22, further conprising: a fault
detection unit to detect a fault based upon said
manuf acturing data; a pattern analyzer unit to
determne a failure pattern associated wth
manuf acturi ng data; and a pattern
andotresan thecahiraier tmprovitle sa@itl &slsief pattsai abriegpdnding teaadit érsh
erm [ [ r ssoci at ed
pord A G Bl Bl A iR it B AR
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saigd fir [ [ 1 P : ., The
System o7 ol B pE AL BB e i ol o BiesEa
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feed-forward adjustnent to a subsequent process based
upon sai_d manufacturing dat a. o 26. The system
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marpédctieng dagsacd ated with at | east one of said first

portion and said secon ortign conprises a nenor it
e B yfor SRRSO o T P e 0 P EInR sl
saiddfeihire phttdno assssaadatith it secoed adrtingoitsaidsedrk pfeaé borr&sponds
to s@@tf%ﬂ%Fenpa(ft%H é?s%B&Qt‘éh Whtsgidﬁﬂtgorftiloﬁ Fsagﬁ? \Rfarlkoﬂé eM t h. sai d
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bas@Pupdh LRI Bt fRARR) © program storage device encoded
with instructions that, when executed by a conputer,
perfornms a nethod, conprising: determ ni ng an
erper pahé efdlerA®pQ&ihPEE dndeisAd Wbk Piect & a HmEdahdictor
said first set of data relating to post-process data;
walllt oring said first set of data in a first database;
determ ni ng whether the error pattern associated wth
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executed by a conputer, perfornms the nmethod of claim

2929 f ur hhempGRIRALSH 8 9rdaf£6 688 JadedicSs HRSRBY &Mk indBlKions

pi ece ba %9 ugon anal ysi.s of said second set of data.
that,'when executed by a computer, performs a method, comprising:



31. The conputer readabl e program storage device
encoded with instructions that, when executed by a
conmput er, perforns the nethod of claim?29, wherein
said nmethod further conprises: receiving a request for
accessing said second set of data; and
providing said first set of data as an equival ent of
said second set of data based upon said index in
r esfebaiwaingoarsaial peieru@ssaciated with a fir30set Sheate, craaliratrset of
I rage devi ce encoded with
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said first set of data in a first database;

determ ning whether the error pattern associated with

a §@condhse@mgﬁEU@$@BMQmme@pbﬂd@gedewheemmﬁeéwhhkmvudmns

that%i%é?ﬁ%x@k&gd%y&oﬁ@ht@r bFSinsSRE nRihodak Amins 3 qurﬁ%kg&qpnsmg

data rel atlng processing a second
pProcespine P athseguem w%@ﬁcea@@@d uaereanalstsrfsaidgetndset géq!at@f
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Ty hESSFsed to associate said second set of data

vvl mes/a@oh el st fcﬁ%tc&fs:n@@?@ sebdhdss%i: df data; shd dat abase;
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32. The computer readable program storage device encoded with instructions

that, when executed by a computer, performs the method of claim 29, wherein
determining a pattern associated with said first set of data comprises determining a

failure pattern associated with at least a portion of a semiconductor wafer.

33. The computer readable program storage device encoded with instructions
that, when executed by a computer, performs the methed of claim 29, wherein,
associating said second set of data with said first set of data in said first database
comprises providing one set of data that represents both said first set of data and said

second set of data.



34. A method, comprising:

determining an error pattern associated with a first set of data, said first set of
data relating to processing a first workpiece;

storing said first set of data in a first database;

determining whether the arror pattern associated with a second set of data
corresponds to the pattern associated with said first set of data, said second set of data
relating to processing a second workpiece;

correlating an index associated with said first set of data, to said second set of
data in response to determining that said pattern associated with said second set of data
corresponds to the pattern associated with said first set of data;

storing said index in a relational database, wherein said index may be used to
associate said second set of data with said first set of data, in said first database; and

providing said first set of data as an equivalent of said second set of data based
upon said index in response to said request in response to receiving a request for

accessing the secand set of data.
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