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METHOD AND APPARATUS FOR MANUFACTURI NG DATA | NDEXI NG
BACKGROUND OF THE | NVENTI ON 1. TECHNI CAL FI ELD Thi s

WO nyvensddon rel ates generally to sem conduct or PCT/US2007/001870
manuf acturing, and, nore particularly, to a nethod and
apparatus for indexing manufacturing data for
i nproving efficiency of data storage and/ or data
retrieval. 2. BACKGROUND ART The technol ogy expl osion

[ h f

o' R ERBLA REHDRAEOCHORS0BRAC R Syt Bt
manuf acturing processes, particularly sem conduct or
manuf act uri ng procé§§@§§5§§ﬁpiﬂgﬁggiégp§$ﬂﬂ§nber of

i nportant steps. These process steps are usually vital

and, tHer EEGHNICAERIELD: 3 nunber of inputs that are

generally fine-tuned to maintaining proper

ehig firveition irdkges emtallp lto selifiendvaiaumarefagtugng fand, more particularly, to a method

and ap&a%sqmﬁuéﬁhgﬁargﬁythﬁ%%a{a @&%ﬁr@ﬁn@efﬁwﬁpﬁ&f dth stdaSCdn@bdata retrieval.
process steps to create a packaged sem conduct or

devi ce frg LA gﬁgductor material. The various
processes—gFrUnéﬁﬁgLrnrt|aI gromﬁh of the

erﬂl ?eopn FCt %)Eplorl%gelr }l% rhanugcetun lgcliu Fas rg ﬁed in mzhn new and innovative
sem con ?a Into 1n 3a war er s, é/

manufifcppg ocmqew st"%pgw (epeprvAEE lawFSﬁSg PaptishiaslyrsPaisendpger menufacturing

- proces€k, chlhf@r 4 la}ge))umﬁeﬂofﬁrhﬁmpﬂeiéﬁg MAge aidcks§ stap@hrc b@BHY Vig! afl; therefore, require

a numlIcIj St 1& é%dgegc%\{lb (P'ﬁe tuﬁgdeto %ngkrﬁrrg%&@lt m;x{u@@@uﬁ&econtrol The manufacture

speci al 1 zed processes

of somiSEIPT ST P APEIE R HAETF PP T DG  BREeapigpricenductr devic
from rayOsstuitiondugiiof figeraht The grrfonoprozsshe frem the@eitial igmivithyof the sgmicongfictor material,

the shaﬂé39§§t§|sa'glc§h&ﬂ§ chyStal Bk Qﬁlmada! aﬁf’e@sﬁ'ShcafaQ{cQ&Hﬁ $dges (etchmg, doping, ion
1mplan&xaﬁ. gxggig{}t t%rthe\l\‘%ckeaéi%% dloige L res inﬁ E %gnrl qg{eg Qevzcc a’?‘e SO c#uffercnt from one
anothey/gnd; speojaligsd thit the @f«?éw@esmé’r |v8ﬂf°§m?ﬁa»y rer*bmw&%ze%@saﬂaﬂs that contain
differem@BAto0RHeHdsOr waf er. Thereafter, a patterned |ayer of

phot oresi st may be forned_across the process | ayer

Uﬁcﬂ:@ali&n@m of)‘h&fe&tdgtsl&ﬁgk PRyméeLhBd £]pe6p of lygRicCuttyr, walldts, sometimes
referre? ‘o as aq grs esxarln;?le tp?o@es? gagl%rQEavﬁlgy ?ecgoﬁx § eIl Q@a &E’lg&%ﬁ i fferent materials may

Usi R erne ayer toresist as a

be f°"FF&saRr°ss1"'rﬁe§’°é‘tdéﬁ?erg“f"ﬁr Blearsery LRUPPE [T PHEO PP g fgped scros the
proces¥/laysdr 0tiGg ¥no&h plioetithograd jteerigies. Mybhdlypancedgocksa jsahen pSifirined across the

proces; ﬁ?ﬁtr Wifipa Wm@ﬁa}@ @ﬂph@&rcsnfst%@ a %é\mh% et@ur@%‘cﬁcs@ &GP B formation of
structure for. transis

varion iRt PLIPSCEOLLE PR IVE: ARG PVBPHER S PaLe ( grample. s e deirde
structugsUfioss trangistorso f Manh dimee rticadinigeiation istryotirasrarg glsq fopnegasross the substrate of the
semicoBiRGF Mafefl ko ﬂBl&&SleaﬁfaDSﬁasaacﬁ)@ml comebnaicar wagk.elOne @Em'lple of an isolation

structu%)gﬁaﬁpa[nebe(a ed% ehlgw?te cg soﬁaEc[n%%&#%tﬁlc&gat can be used is

Iom1trenc |so on ( structure. The

Uf g‘r(l: tfe%’cl: %to%lg ngtFmVXI sglmcaldgct?rq{gn&\fga %tfgccllty typlcaIRr communicate with a

I’mnu uri n acCl | Ca conmu
manufaeing %P@PFW AERYATARS Pweceé?ngdnwéié&&%h &Pﬂ%&@é&@?ﬁ@gmm"y connected
to an Rdpthes .intkrfch)  MEba Ufqaipinent i ingrf4co Gk comeg@nér al dhgchine interface to which a

manuf&%ﬂ@ (M ATOM GOcoRhkcREl Lihepéﬁ? 'ﬂcxlitd?ih@ Ectnaﬁﬁucat-ﬂ&@ baﬂwnnﬁ‘@lﬂinufactunng tool and
|nter ace | s nter

IR AEEEF g MEEHOME TS ARLETERN (ot sbvablHd Focess conel

(APC) fsgsesint- | TlatAHﬁ?gsydemn}mee atprgabschiptt weighcan fye a ﬁmﬁﬁmff’mm Higt automatically
retrievésQRY daRheedt '@ R BetilE hR@ftaalgped. The nmachine

interface can generally be part of an advanced process

C Q‘@i.lfeql lll-.(sGB@a Sl &mcoﬂ_ﬂl&owﬁerSES st dnbiattd® Svafr 105 typically includes
a pluraFty o‘i‘mgltvndu:g s?nE}cdnd Wpor gx\c/ elg? N bgee(cgi ntasg%fdtl‘é\@;@slr@g&%{gﬁ(&%m&mphy processes
and eq%‘p’é&'}"fai efn?mmwamf@f‘?twgs*ﬁs P B frmyd;agigpseeng of PPrg STOFET BYerythat are to be

typi cal sem conductor wafer 105. The sem conduct or

wafer 105 typically includes a plurality of individua

sem conductor die 103 arranged in a grid 150. Using

known phot ol ithography processes and equi pnent, a

patterned | ayer of photoresist nay be formed across

one or nore process. Iayers that are to bepatterned As

Y a1 1 .
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single or nultiple die 103 |ocations at a tine,
dependi ng on the specific photonask enpl oyed. The
w@aiesaed photoresi st |ayer can be used as a PEEKS2007/001870

during etching processes, wet or dry, performed on the

underlying layer or layers of material, e.g. a layer

of polysilicon, netal or insulating material, to

transfer the desired pattern to the underlying |ayer.

The patterned | ayer of photoresist is conprised of a
patternqgl) fysappit ofthe phofalifftogrprby prasesg an exfopse PrYfsss if OR{CpIPYRSrTpfmed by a stepper on
single &F}ﬁmtﬁﬂl‘rgdli Y@3elofa@adsat £8mt hﬁﬂicndiﬁ@oﬁ e h&cnlﬁe phdt@edsie employedn The patterned
photorﬁsmtq d[e l‘ Xan ¢ u:gﬁ 9 £ §i§sk lda?ln%rctchlw F:%ce@!ep %?é-l &Y pWr@&ﬁon the underlymg layer

amount and/ or test data
or layegs éf @f,ti:rﬁ:é egna weroaa(gysﬂlﬁ?rt fn6tﬁlsor BFulgmﬁ fnsaggg Stg dans c]: the dcsgcd pattem to the
underlyv@layer.e (Che Pateaned ddyart sfngpotonsistet cohogs? efnaplysliy of rfcatlﬁ@ e.g., line-type
featured ﬁ%{)&ﬂ% tﬁfe Qs iR0Se Bfbe tphcaid@ it uadeBlyisg proass layet.0 | ar ge
dat abases. These dat abases nay accumnul ate | arge

AR Isl%cégimgd@;f&s tahﬁée atﬂﬁﬁntto@mb@ol@& Q&g Sﬁﬂd t@ﬂﬁta&élgta@ it@ €flious portions
f or Iater retri.e

of a p%%?la 8'fxs ﬁ;ﬂwtﬁdaéaﬁ elatmg d)ar%\etro o%¥n :ﬁﬁ%‘sjh{ e, ﬁ.lggprJrﬁo‘;@&t the wafer arc
stored @pura¢ datafsor] dtheserdaybabre may aichMHe 1afes ramgtftstoég‘ea Hiighas to be prosessed and
orgamzrc@‘!"di' la&y &Jtnevﬂebﬂérﬂ g acFlﬁanﬁ Qg ifrfigbkra@oidt obménuig gy data, prohibitively large
amounts F éa? maa/t e avaﬂ%lé %pét(%%e ald xjctggvaar t process flowis

manut acturi ng system rray process a

bitcﬁarrm nm\){'\@ f Ei]rgt‘i’re IZna ﬁ0\¥c%£ﬂ ng?UEIHI that ?Elt}ﬂ gn rSc%Lseﬁolwnig illustrated. A

S X ro 0% g 32‘3861 to portions of the
S ﬂ@tewewl Ptf%cessesba@é ﬁE}V%\fF'Fy“ altuMeRTR TR AR glop
waferskeQ@f, nexalopl dta dtatstng edults, iingnérginaaqiind vk 220)i rfoaexn@ﬂbrdy“ta relating to

vanousq;‘ng AYa Wcr@%a@%&' bd ﬁﬁtureméﬁinﬁhetdaﬁ 63 b&linBBivD 8f whether a particular bit in
i ndi c atl ve O

s e P 1t PR DR i B Pl s S b A ke da ook 2300
Large tifiehases nor gsndrallyguseciot stqvmsrs o Figine i dheckinR B |°t51&t<tvlz°30>f fajlures. The
manufdcBhige sEatdlias @sn adaB/z€ @A Btoadd| dAtaUs @elrfdrt @fkredtions foe subsdqaent processes of

n ol.map or other types of failures. The
S“m“msmgtgbgﬁ#?%%ng§%tannay then anal yze the stored data

t %np rr-;r)]tbl%gns as ?cgaltc(ar&itafg%r 1? ﬁﬁ&ﬂ&h‘éf&&y ﬂElg&gﬁé@&uﬁ)ément of storing large

sem C n or warers b The exact coordinates
amounisof it ibich 8BRS éttee'aagm%ntqﬁe '66?‘F'e’ﬂt‘g Wé‘i”f?&%‘f* 8@’y
of failing\BiksLitl @ Sncirlogy deeigeibrrap e Riling Fegphomiande Isarge!lairrenny ipperforming failure

analysg Ry ctowgingtpse& gﬂ%ﬁ& Hib6r d&@@@ns Qfe 26:0 ﬂﬁﬂg@ﬁft @ldefrorming yield Ena\ysxs during
ut | S X
manufgfc n?? n'&hegﬁf?r% fionre (g%%%tm)g to eactll otT lae faqedab Es 09 ? Q «%%ogglgrggheg ulously stored

and orgaegeqﬁqglatehregteml eTlpesef(g@ ﬁgnéqqayelatwﬁl@ lspghetcalp Waﬁgacfuapgﬁuﬁgthe storage and
orgamfaﬁbx{ U &ilmp &:|1ty $iia§ .becbiie ACA@EEE Mak. e Re@ibvibd) thefdatal haygaldpi teguire significant
compuprr;F rgsogrcgs a%h Qr_lgt?csﬂng?el %ﬂeréf[m %Ir@cjatns oﬁsug%fxéaf ;m)&gse%h@l Ud delayed by the

ime PYYOR LI PEEECRE B PHEE Al Bt Eo5ve dhabpitg SO consdervl
resourq¥p bre 0s¢H UB¢ parsfagent sanedn ©sgEnPrzEe g tfthéitﬂt?rfa‘lr“@tqaiaev al .

Therefore, even for a relatively small scale

méithe baentiniengon i diesctet! freovsicemiagyer atriehstordyaing.2bg 4tEspts pf one or more of the
problefnlek foRtf althE.S MY become a massive task. Retrieving the

data may al so require significant conputing resources

and processing tinme. Tisteboure oFINVESHIONS Of

subsequent processes nay be delayed by the tine period

r Q,q Uﬁer ﬁgect &ind %Jehtqydcﬂtg)naﬁgctﬁmk Yovided fabahestiny fdndeR for storing data.
The ﬁrFtesg qﬁ' Idatg gs%tgnf d%%rmmglf)ﬁ 18 ™ sytb v 898 Ithgc%gt%p;lt %soclatcd with a second set of

use
data cogtegponds t thg artierassopipigd wfa@kf *F'nsé‘ ‘tf éw uf*emdataaswt'ﬁ%‘"“" the first sct of data
is corrflAte5i8 e stddNEdRt 6f@ARka infresfbise Oldedrntigingtgnieeatanggss@iated trith the second set of
data an%éb%Ldsft@&lU GicRGasdhohReliftard S1Qft 0P, Or nOre of the

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

one aspect of the present invention, a nmethod is

provi ded for generating an 2 ndex for storing data. The

first set of data is stored. A determ nation is nade

as to whether the pattern associated with a second set

of data corresponds to the pattern aSSOCIated Wi th the

L T Y, 1 ' I L
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data corresponds to the pattern associated -with the
first set of data.ln another aspect of the present
WO pwesd4ehn, a nethod is provided for generati NBCEINS2007/001870

i ndex for storing data. Manufacturing data relating to

a first portion of a work piece is received. A failure

pattern associated with the data relating to the first

portion of the work piece is determ ned. The data

relating to the first portion of. the. wor [

o BT Sapr o B PR L B PR P’ﬁ‘é‘ded‘af?rage‘f‘)eéﬁ“ﬁ% 1 'a"ef‘ for storing data.
Manufbduging dits telaiog toi agfisteprtiphef aynrk pipjede Eecql\g:dp Bofeil wieppttern associated with the

data reMa B@ﬁtﬂ’gt bJ}GOndﬁt}@ wofld padct: 13 Jetbrthirdd SEIGQIAM Mﬂhg toQRe firft pbiiién of the work
picce \%ﬁ r{eﬁ e;:lﬁdcx %ssg elﬁc% dtih géartagrecas Sggzgrlgt 2 g Wt’t ﬁ@q'% V%%k £1Qcc is provided.
Manufpeirias ﬂﬁg rao s o0 memprmfttheoworhﬁmfwé e pt defgrminaton is made as o
wheth& @efRRRQAGSEN hRodidtd Widithelda@ rgdaing € the &80 Pb@ibeck thd ¥tk biae corresponds
to the %ﬁl}rgrarttgllnqgsha%m} \91tl¥ tneedaftal r%l§t¥né P(pﬁug f’ Q[boﬁfon%hﬁe Mlﬁlepé €€ index relating to

ex relating ata relating to the ‘{‘1; i of the
the daig gilating fp thY FitROTRB PR“’E) VB G 4SRRI B8 °FB THee &’a rst portion 6T Te
work pik. atl'hd’]@sdc(htldixhe bhsed SponpOleteingmtiof thattbe Gk ppieercassocififed with the second

portxox@éf%%o‘m ﬂu&:@ c!)r?esm&sqg th'e.l B@lke Qatgﬁ\ta%omt@@{/itlptﬂe ﬁllgﬁ:tortfoh ©f the work piece.
l'ure pattern associated with the second portion of

t ril? a%kaspéc?&%ecbgsgn@ ﬁlp(glﬂgns tn@thgchg plfoaﬂdjad%legegéﬁttng Hﬂmdex for storing data.
associ at ed t% first porti

Ma.nufFﬁjiunénﬁ 8iitﬁ éetlatla% b)élc rstda'sorli Hese bsrrgcggﬁ A g%‘éﬁtmtéeﬁ“ aSSOCBikC Hwtla the data relating
to thej figst progky piderdisfdsterrgjesde r Hiei dagy falnm}gnfééke fiest WS’tkdr?cﬂ gs éF&‘F%\ using an index.
Manuiﬁ@lﬂhh& Qﬁtﬁ #1heihg 6l atvii»rld’ ﬁlacatxi Rgeited. & Bdtdrminatidarik nfaiedeto inthether the failure

pattern asTO%IJtat\é 1t{1 Ahefxﬁ la r tm& Qo ignd%cﬁ‘lgg e&t gyges\%JdQ tJ @g faqgrtt %attem associated

iece I's determ ne

with thgdeig roiginB g they Arstvarhaters: re i fe {bp appfcturiag 6%&163%% ‘ﬁ'@“ the first work
piece @NaskorAeM . wihhdf deit refating tod et aedoed atori gictc® Thavesskeipioade based upon a
detem‘#uﬁtvf e{ﬁ&' tife grlur@‘p%tneﬂ’swcig@& lNQﬁ] tﬂe%em@oﬂ%l&pcm%nﬁﬁo ttl@@aﬂure pattern

st B A PR B P B S nd e o
relatinp &t theeesvnd oekpicat.ed Wi th the data relating to the first

wor k pi ece. The index for the manufacturing data

r ah aothagasct &F thehpgesbnt irgbntionm 1 ley sprimeis providedafosgsosreting dn inflgxfor storing data.

The SJSJQS lxg:ﬁltdés d p@&c@@si g%oi e pt'cng‘ss 2 Q'GIQQJQCMdlﬁ rwaﬁlﬁﬁlent}m to acquire manufacturing
ssocl Et Lon LS 'glé manug turi a getcc?r mstaJt leag ne oaft mQrolo data and a test

data r‘f"’é‘f’? [frife BaFPEPH ST B R e R (P E S BN WOr K Pl e &t
data ingigptive Sfrotise paemh Bhefspftemyplen ‘f‘fé‘{dt‘”e"( shmiedlstie Ateraepe et hretrpiger associated
with af firét pbriv06ih P Wk Diecd RArCNYreshtierh lasdgeidtdtewittod Scdnd|paitiom of the work piece.
The con(t)roﬁcr ds aflgor §£ptéﬁq£ léet&l‘nﬁ:%%vh@tgg tfgiﬁxréjgattt@m ?sjoa‘rttbd’]gltﬁ e Eé@gnd portion of the

pi ece. I n another aspect of {; ‘ﬁ E The controller is
wort s BHETROS he fpdprg i tregt PBR U %’P“‘gﬂéﬁt@m fngjerpicce. The controller
also adapiel®o afsociatg bioindexgorttateaclatinh @ the/Bilgapdttam| asmestedawﬂh first portion of the work

piece Q QQQ RRShAY tﬂeQQlurct ;Qtt&ﬁ £6Rmeed dvithikte KecBﬂuﬁQﬁnoﬂ Bskedlupon a determination that the
sur emen ab%onof nurfkact uring data

fallure Péﬁt nf 1s assoctxatedt»H% the se:i(ong‘) rdon ﬁwo mgn u? act uri ng dat a
ri.ses a e of a metr t
dgtl notlﬁza?sgeé§ {/tﬁe Brfasent 1fwentll UT A0 aﬁ%atr:} er ano:?ﬁedafo g%?ergmggf? ¥ndex for storing
data. [The pPRRg@ES dnchideit pesns B determininect PAUE® agsopiaied Hite 2fttiseirqf data; means for
stonng':lﬂls @icsk adt ©F dih;t eads for M&ErmpAigt widtheOthe tph&:xﬂl\ﬁkﬁdﬁnaﬁﬁd adet asectbnd set of data
corres dsaua thé gttepnaa go%ira[%ﬁ FRE B lﬁ%t s% f\Mth Qn@m§a¢1§ ﬁ)g gongﬁgﬁé aﬂlnndgi associated with

e control I's al so
the SegEv reloRGEEFRRY ﬂfé‘F“Fu}@SPﬁaﬁet‘%Fﬁ“&E‘&%ﬁh PP fssociated with te
second daeof 98¢ amelspoadstte b paderntaksecimgirkithghefoe sgof dassponds t o

the failure pattern associated with the first portion
ofIn tvlstemwﬂasq:cicte@fehe frisentGowRbtion] 3 ermpusr sdadableguierrne slorpgy device encoded
with iR8&B6AsaL Sroaiﬁed BH8%ehf of dlaak ol Lt@r‘idgngtat @ht B&npu@t febd=6le program storage
pattern associated with first portion of the work
piece to data relating to the failure pattern
associated with the second ortion based upon a
determination that the failure pattern is associ ated
with the second portion of the work piece. In another
aspect of the present inventi on, an apparatus 'S

o, I T —
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second set of data corresponds to the pattern
associated with the first set of data In yet another
w@aspenss4ef the present invention, a conputer reeriabioe7/001870

program st orage device encoded with instructions is

provided for generating an index for storing data. The

conput er readabl e program st oragedevice i s encoded

with instructions that when executed by a conputer

perfornms a pethod, nprisin :dgjeterm ni ngp ’F}% erN i comprisin
device g epsedledr Wi (RFtURtoRs ftt‘afs h°§e°f‘°°g?= At SRS ﬁ% & Py} comprising:
determiibnlg agfattal@ bagciaketvatha fisngt offiveheering s firsttseteqfigiata; determining whether the

paﬁem%%%ggbd'i&'ﬂda Wedda sét o‘i@zﬁ@ E@reﬁﬁﬁdsQ$ thd PhtRrCREJ RGP Vth Shelfidst set of data; and
at tern, a

correlagr&;ap é’fdgf ?Sﬁoglaéa tg ahex rsg gest’ 8{: (!ltgt té) efslﬂcroﬁé eﬁgftcﬁetgfm Q&togm t@%%rmxmng that
the patidentagsocitted wrneh@sewﬁ &t gldatasprregeangs H\ewmgc’ém%wuh the st et of daa.
determ ni ng t hat the pattern assoc:| ated with the
second set of daBRIEHE B RN O AWENGS o1 n
associ at ed vvlththeflrst set of data. BRI EF .
DESCRI@TibrONey TR IDRAWINGS dfkrende iy Ba folighingglgschesion taken in conjunction with
the accHﬂEﬁ&ﬁ @rQQszY iV rhﬁ@l%ﬁre‘h&: rulherafs ‘iﬂehtﬁy\/hﬁgaldﬂeﬁtﬁ,rah@fnlmnh
. en I n conjunction with the acconpanyi ng draw ngs,
i @'lg“‘y phlldsirz«h& 2[ &y B8 NEFichtd N Akdmitdl@itidr fwafdri th® may be processed by a
peand in which: Figure 1 illustrates a ,
Se’?"°°§t"ﬂ7 °i'§’e'a’ GEPTEYTON of a seniconductor wafer that may
b‘i‘e,gare%cﬁsaa%% ot e SRR PG RL RIS ML A BUALRAkior vaters

€S a I ctlon

nggélfesi} delg'cﬁgl}éocg%axgnafn Cc{f grs I‘ oce%%ca‘?%éef gvm goenxﬂus‘e yt\svte ee%bodxment of the
preseni invea@@or dance with one illustrative enbodi ment of the

present invention; Figure 4 illustrates a stylized,

diFégukeets #lbstidepp gt]ylngqh disf leygl ﬁﬂplﬁ’@ﬂ pftaypl@'fllltf af failyre patterns, in accordance with
one ilREhIVE bRASodithdit FRRPrENmeenibd; N one il lustrative

enbodi nent of the present invention; Figure 5

i lI‘Jl Al 5 alRfatd aSgtylliz'eg EfhferWafet tegi Y€ |of depiled pABmOfin &cordance with one

rn, in accordance with one illustrative
‘““Stme'ﬁ%%'g’(’rstgp't" °¥$ t”’ﬁsem PE8ERt i nvention: Figure 6

:c l{{:lqlilx?f:g ﬂ%sg-?tfsgz} srsﬁytlpéed Foggeg% F%nécﬁxgrg g{\?ﬁ b 1ﬂ <p %a(t:tgm OP 2 S??rrd%tcf, \v}/gh one illustrative
embodemeefthpmmse@fnvtfﬁen’pr esent invention; Figure 7A

illustrates a stylized graph of a manuf act ur i ng

pdignet/eillugieieo 8 stvbized gl pf Dfanyfeprise REITHST Prrof @gwbpr of wafers being
proceske'a laG&:@fdmg &8h Wetillhs@d¥i®e EhHolinde it the resibiaeknti@nt of t he

present invention; Fi gure 7B illustrates a stylized

grf@é%pe Qfl 1lﬁ1stmlbf apized gtﬁﬂx P4 aRRiRuriag @S GetaactliD N bm@int of time, in
accordax%ce f”ﬁh one lﬁl%g%g Qnrxllg:o%lmenl!: ol}thgggsén Jn%‘?ltl(gnat i ve enbodi ment

present I nvent lgure 8 illustrates a

t hl;(e)gure 1hlus(§ratc£J a ﬁowc art .c?&eof%ﬂ%%omf. oqfthc SQF ; o &’tetmctlg)fd, in accordance

i accor dance one 1 T1Ustra
with Oéﬁnﬂﬁféﬁ“ﬁeﬁtﬂb@fm@tﬂh@“ﬁrpﬁﬁﬁt“‘f"l‘f%ﬁﬂ on; and Figure 9
illustrates a nore detailed flowchart depi cti on
pefiguey Hriilhgratas e mere detpifed dlopAiprslepieioacof perfgrmipg the %ﬂ‘a jnfexing process of
Figure®C RQEDaIAAR wivh bit: iDuseative kinddingdni afghe@rdsandinp@rién. of t he
present invention. Wile the invention is susceptible
t OWNiRItheObhentiands fusaepttblean Sarndmadificatidna bndaterhgiverforms, specific embodiments

thereoP K& Ha%eln%hxﬁnmbﬁ'%%agterﬁanxpmgt eRf oAy, % € & h%ﬂ\@@sch%d%){etﬁf It should be

underigh s eve oL ORI T SER30 B ot SPoch i the imitin o
the padiedar fopisi disalokrdy it pn e csrpvem fhe inteatityoid itqreaversallj nodjfisptions, equivalents, and
alterndtiMds@H) ith6h thd 9irkt addGopk BF RNV Aod 4 aéHed Pahd dppetded claims.

forms disclosed, but on the contrary, the intention is

to cover all nodifications, equivalents, and

alternatives falling within the spirit and scope of

the invention as defined by the appended

cl ai ms. MODEf S) FOR CARRYI NG OUT THE | NVENTI ON

[Ilustrative enbodi nents of the invention are

descri bed below. In the interest of clarity, not all

r .
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of an actual inplenmentation are described in this
specification. It will, of course, be appreciated that

WO poovlogo4gevel opnment of any such actual enbodi meet/ps2007/001870
nunmer ous i npl enment ati on-specific decisions may be nade
to achi eve the devel opers' specific goals, such as
conpliance with systemrel ated and busi ness-rel at ed
constraints which may vary from one inplementation to

anot her. MorGoyels) re yﬁf‘céﬁf}rﬁﬂﬁkﬁﬂvﬁﬁﬁt such a

devel opnment

t hpetra? oekncsm n&r?-lo ts (?h 6: Suéveo orr]leal\'(:git:scggcd%gléwb n tﬁe lrn? St orf]elfnty, not all features
of an agtyg 1ﬁglepﬁ~éat|5@ s fdpgerippd ip Hp%spaqxg@p%ultt énll 'F'FI éoupsleegcewrecrated that in the
developnivdest ar@n;uw :iciualnﬂmtobﬂleﬁieﬁmﬁdr&bedmvwmhtaltleff-méﬂﬁ@ @ecisont By be made to

achleveattu; é’e‘\\‘/ggﬁi L;QHF cegaalsvﬁgﬂ a%ltﬁm;ltarxééQ’ExM ?s?em fég@ lﬂrcﬁﬂtﬁmess—related constraints,
process tooIs nd systens are schema

which oy G SRS P BUEEMBE Gt AT FBTEC BT Y » development
effort 1gightalss ¢omplea tand igeuemsurhing iyt esemeveitimienbé @ rroming fundertaking for those of

ordinarfl Qlifinluge h@¥ingAhEoe Bl br kB QMMIoshiR. t hose skilled in the
art. Neverthel ess, the attached draw ngs are included

t @héjﬁ&gﬂt np/@ntﬁn @ﬂ%ﬂ/j @'d@schimld Wth rr@&rlzﬂé@ tcﬁﬁ@imﬁh@§ fi %rrest h)%nOUS structures,
resent used_herein

q i on. he words a e

compu B T e AL AP B ST RS, BPECL (ooRAVE' GF AR ] crolanaon
only and 3¢ 8§ @t@mbswret the prisentiinationt veithdietads r@rt ateh‘t)%'émmr tsthegp gkilled in the art.
Nevertlﬁh:ﬁsa_ﬁﬁsattb:y)ed hosiagssded Hcﬁdedi 18 dtdafber Mk @Ak nlﬂlﬁttranvd\B(amples of the present
inventi(glo ecf‘l'nea Lwol%gfahrg gﬁrldsgp u &d fl%rcEneghmll? "be ublﬁ%ﬁgdd ;]1 mtérp?eted Jo have a meaning

[nition t erent romt
consistent, $1tB fgrpdireasaing gf Baseurradeast serenly s billed i feogey . No special
definitibhef attm ot ghrisaitien d@chititpnbmt isgiffired fiby tongingl @nd cus®MGPE meaning as

understgctd ﬂyhﬁos@ ﬁ&lmd Q\rthepam; ﬁshﬁerhl@({ t%'b@ 1mpTQd gmnﬁﬁen?&tafet J} e tém or phrase herein.
rase IS ing en?c:g ﬁ‘ ave ecl al neani

To the te:xtt:nt tlomatl an%rgrn %hmgf hs llptefl t ﬂ)ﬁta% rrg ama%t ‘ﬁy SrRTarulng 8ther than that
undcrstacrcthysbmsi artisgshsuch asypecidl défingion Wil Yo caprespliy Is¢t fdyth ieshp srssif¢agion in a defini-
tional n@her tHal difdctiyind BiRquEREAy fpkdvialbd B spedial deffh@tfoh Fdr tHelt@R AL phrase.

" manner that directly and unequi vocally provides the

S &G&n@lof gx@ AvéHuBA %B ct)xqe’sp&'laﬁlg td@t[ullh ggscﬁmeﬁ%% reEé?)Eehiilp{éﬁns%ff software, or

e I nventlon and correspondi ng detaj | escrlptlon
“‘g°“‘héﬂse and DELAK%G EPPERF PRl Peratne A r e bifs Wity i OmRKer ZAmey.  These
descnps_wlnbm iepreseaipions an thatonerty wiichohese af erdingy okill dathe a effestively convey the

substanw Setelt wANCH QTRb: eror&rﬁamm mTﬂzeae Ad @@Mthrﬁtds qrasena hised herein, and as it is
es ent at |

used gene 1s concerR/ec{J tp %e Q%conm?t nt s eto stef:s lea(J1 nﬁvto a%fshred result. The steps are
those f"§EPB§$ atwe'éal @fampﬂerorls vﬁﬁ*xs“taqutne% sUftblﬁ"y@ rlterﬂtaroynesksrqnlly, thse quantities
take thel fiv@n @lopticalAEledlicglD 61 rhdgfgtic igndldt@pabRloNbding stveaphrdnefer@ddcomainel, compared,

and otha'ans'e tnahnﬁul&tg‘@ qt ﬂ?ﬂ%&c@lcl)%emkrﬁ alfMLS %'n}{c%gll; Bor pcgsoﬁs of common usage, to refer
f-consistent sequence of steps |eadin a desired

ro ‘“es"rséggﬂf o bitgyluesy eé%?”&ﬁé‘“t’%%%‘@@‘é’ddf”ﬂs y™p §f ‘8%11‘ e

mani pul ati ons of physical quantities. Usually, though

ni shayldchs s ji gpind,t Hoagyer.fhph all of thess apasimilariiesms e fe bf associated with the
appropr@d ph@ada] quah@r sirdaad mer@ly comginat labelsSdpgiitd |1 thesa [aadakifes O funless specifically
stated Qﬁer\gge SJron i apLJré?lp %foﬁlr [h@ qilscgsggpl t@r%g sugrpqpasrggssu%n q)r “computing” or

t herw se nani pul at ed. has_proven conveni ent
eI BETHBIBGTI NI €5 SriLEoTIeE Shife A (A, e of & compute
system, rog Bignilat gectrbmis eongiutingadesicagha imagipulates] and drans@lresrdatt epresented as physical,
electrorﬁi:ycimﬂltﬁs wﬁlh@[h@@&x@pfu&r sﬁsﬁmcglﬁ&mﬁrlﬁemog& i‘hl?a%t}let' K:ﬁa sithflarly represented

th
as physxcapquantltlcf antglpgl?e n%omgutcr fystc%l m%r%oggéc ?rartc%%tcrs 0{ ﬁt?nfr such m?ormatlon storage,

transmiggion Pperlaydevigshysi cal quantities and are merely
convenient | abels applied to these quantities. Unless
specifically stated otherwi se, or as is apparent from
t he di scussion, terns such as "processing" or
"conmputing" or "calculating" or "determning" or
"di splaying”" or the like, refer to the action and
processes of a conputer system or simlar electronic
computi ng device, that mani pul ates and transforns data
represented as physrcal eIectronlc quantltres mnthrn

o T . o
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t hrough nul ti pl e manufacturing process tools.
Enbodi nents of the present invention provide for
woe@ansebng and storing failure data in an ef f PCT/®@81007/001870

manner to reduce the conplexity and/or the size of

dat abases used to store manufacturing data. Failure

data, such as a failure bit map relating to nenory

arrays, may be organi zed in accordance with a specific

failure pattern. Generally, when portions of a wafer

cAhtraier reany diserete grpogseas dhat prgtiovofusd frasertirendueleb puFgyring. Many times,
work PikteS (&4, rQE’ncIBﬂHuEtBJ Wamwoblescﬁlﬁzﬁﬁﬁbt&ddévncs Ulnegejesecitchiys, etc.) are stepped
hrougp ﬁ,els g’fgg}’nk Eol% n%}b\é?ig"%% %fﬁiéerdﬁge.ﬂg{\,};ddﬁgﬁoﬂﬁe for organizing and
stormgnfaﬂﬂrbé%wgaﬁffz’@ﬂ‘ marﬁ%f ‘6 FY4ssi t%ee‘é?mfpﬁf“l‘yu?“@LBE‘Fé’zﬁﬁe‘?“f%‘éﬁs used 1o store
manuff@uring d@x e BailuEhiarag fuoh e a ifailurervd resphreldingen tmemptyearfys gy be organized in

accordRRE (N%E A ;SL@{&‘ & ek p@@em?‘t@t{ngrgll)} Q/héh Moﬂb&sﬁwﬁéﬁeﬁtﬂh B@or§ @n error pattern
an i ndexing n}éstem A reI at| odn dat a

may bﬁfeg%gmz% dThlls e fgﬁxtémtrﬁxé/ I ﬁ?fé%z n tﬂhbse{qu *ﬁ é)roc%sse\é tpﬁmora«; ok}’?he wafer, or in
portionseif athemgpfere Bived rap [thiy eattpray it dat mh:eb%?rsanezed \A}i@m@mzed failure data
may tlfeﬂ'deqﬁcﬁxdaat’ftﬁfefbrd $n B&C@gﬁalm&d tht EGlutengd@emm ey nh@ bes@ckd in a database
accordfnﬁ to an mdexglF Sys eﬁla% rl'tlzﬁ lonaﬁéa Hz(sg mq9th§n {)ch %an%&to%togtﬁgmdelx& that refer to

L TeS .S part cul ar dTﬂﬁ %e may be used to
the datg aq*atvez o q’%fa"é{“’(ﬂaéﬂnﬁ g h%'FfQP?r Yhep 3 Ayl P?‘&&Ué EQoen g G Hio§e maY
look up the ARG fl@k dEE Glrwassoed. Thhiss ehwoee the adober piimass a partiulpr &ilure pattern is

stored Psasggnﬁ{cm trJ&@Jed %ﬁmm9 %Eg&d o@ﬂr(ijengco r’fh@#eﬁ)t‘ee gl diMohdd ffture pattems that are
previ ous ne e

recognézgﬂi/ ?Wgcogf%tfdaﬁléh %Hg%%usgﬁgreg e p@t‘tém ul}e nopé)eesstcged §atvmg gtofage space and
other cdmpwing rqqgirgps @qtpm@frrgliy@ngfﬂcncmeqr ofﬁtorgng equ rﬁge allure data is provided by
embodifidnks 02 W P@schBihlediich. dat a is provi ded by enbodi ments of

t he present invention. Enbodi nents of the present

| R binRRYs BY t@/ﬂr@&tﬁrﬂﬁnu@ﬁ pidlitd PBPacamtifOh@@YgRnd/otesting data and detecting

a pamaxé{e;atmg_ﬁ) etﬂ?J aa{tat n‘Ejhedpea eerr(f .tmlanﬁ]u aldp g‘ror %gtgn{s rlen% RY ag‘f)cu{ap@ie region(s) on a

ern ng
wafer ppto MF{OTYdQHaB_‘?"S H :Emptetgy BFRYS )S“Wﬁq“&“‘Wa*‘F@i"% F\etf%og%élﬁm,e?(mg data may then
be analy2€Bdnll @AGhddMup & FrERELY daEdid\erroSubee) ba tidty reRGap tb e @rror patterns may be
mdexc@a%&%n%% tgcﬂgr?((r p@t?cztnks Q? gié’i‘atn@nmytaﬁa&eﬂa)bﬁe aea It(y Ztﬁg tl@nigdex data. Upon

previou detected. err E‘at er ns.. e
subsqugttla eln@ugtfnrwganftaer sErHl@r éy?roqatt% tPeeinﬂgc %&y ?]caglr g om the relational
databaa€ CTHiGdchsitian hdyeve peif@mediat tearlisg thiughed tgt p’bméﬁxesoiatﬂabdst@nal database.
The ildBY d@ﬁm&bs@qlsx&o%t)ﬂf @ tﬁJ‘&e\‘lJﬂlQ?XtOQﬂﬁﬁtrolbm&t Sﬂb&w&&b&y}s to the error

pattcnU a?rbol{?%ge}'&!gg%\acgngagc 1 dn )Icrrrrx]al [ és%:age I o%%er tcd hﬁ] thenrg@ﬁ' acquired data,
as wellfyits tha cuginally stotsh dimyin H\? *p?é‘r‘?f o a@y“'éségrdtth r“ﬁgbetsfﬂfiﬁ‘lfé [jtoring one set
of achil Inbtsdlog@htesi dAAQNRE Eeldited td Ny@articelabdriod patkmaad alkaing thaldwgn into a relational-type
database g?perg%ﬁ% B Rﬁt 1Hc§<‘%$ &lpthg %a%er tchhtdng sdl @Q@ng B%try lar error patterns need

o e A S S 2L B B L ETBRALE i e st
excesdh@ cahpoeragssoh.at ed or correlated with the neV\A y

acquired data, as well as to the originally stored

daXuaning vt foi Rgumahreesysters 380 incaccaadrpesnvith exfibodianeris pfijre prgsent invention is

xllustra?técp r£ o&ys &L@Jllienﬂ}SQ@ﬁe $RIemBh0 RGhpBle MBI OliRO¥ER Sherations relating to a

t
pluralﬁtha‘ggacWan§ 'ﬁg\lf ?@Ztﬁ‘ge Pro%caéo grtfolélcrl'ag‘t()? gs a?slg E?%Exblp 9}1 d)cn%’ra grf]cq%iback and/or feed-

forwaydeqohmseifring gassd) ywgigsisted| ikrelafne Praius Betie@hn ghe pggstine tools 310 may
comprdzata@uﬁeﬂ&y stedhahbeRi(B2b,0cad 61 vhidh 1Ay pddcedd aitafedy. IEhe Rpseth 300tis also capable of
acqumnﬁ lTathl;\cqg'l ttggr&lgl?/aé H&Fo%@ Id{ilg rtgarttfdl 8' ﬁﬂgsyedl sgmtcmﬁuctor wafers 105, testing

Si's ofF netr /test data an "red uci n need

data, egpraRes i W SimEiet B FESLHD R ARG gt §e mtsfozy oois 360 o
acquirivgritue tydes @ nyreibmndaBielaiing ta g oratenalesemicomuaorhodi-nittt glhe system 300

of the present invention is illustrated. A process

controller 305 in the system 300 is capabl e of

controlling various operations relating to a plurality

of processing tools 310. Tlae process controller 305 is

al so capabl e of perform ng feedback and/or feed

forward connections based upon retrieved data relating

to fallure patterns The proceSS|ng tools 310 may

o ~ - o
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acquire various types of netrology data relating to
the processed sem conductor wafers 105. The system
wWQo@mmy94ad SO conprise a testing unit 370. The PERUSIG7/001870
unit 370 may conprise one or nore testing devices that
are capable of testing wafers, die regions on a wafer,
nmenory |locations in a nenory array, integrated
circuitry, etc. The system 300 may al so conprise a
fault detection unit 365. The fault detection unit 365
may alpg yorpRsise a fsatieainiy 7% e dretier gt dAA Mg FEnpEfe QuR Qr B jtng devices that are
capablERAWtRAg vlfeis e @gibd ob 6 wdfet, @einor@ Idcativing inaswoniyatred inngtaked @ircuitry, ete.
portion of a processed wafer. Various types of data
amptle\tgdtén BECKHNI fivodmpBye feuledgdcdyrethittBsst e faaltidétection unit 365 may be
capabggo:t‘ g&fol'nq Hg H\Qdygls ﬁfq ( ﬁxﬁgtfs n%%m&g d§tL @J cieﬁ:gﬂ acfgtllt assoc:ated with a portion of a

ations, res conpari sons,

- dat
proceishBElF, UGN TWEE of SIS GUBEVR D ire CPREYE e dfpion i 365
For expniple, S65tckcatteldmt, taeshald lcommtisds, miodel-dass sompasisane) cigi, iy &e used by the

fault RRLidn Qe s t@da@cpacﬁlﬂ&%gdlﬁ@afag%elatgm\%ﬂsa)’p%hm%oﬁﬁyd &0
conpri se a database unit 340. The database unit 340 is

pr '?% 95%;111 idérma%r@& J:Jr‘rﬂm?c aQJaMBa%J: llrtl(y349f Tﬁeydgﬁ&stgtflmt@aﬁ ﬁtprowded for storing a

pluraltthu 8f tébeé r"af"’f‘% ﬁt?cg.fas {niag I‘ el at ?aéradﬁ efia re ?H éo hte aPeratton ]pf the system 300
(e.g., thaetatpy dtiegicesging vol|31 31@3 statlh ef %mapmcterf wafas} 08 gty Fhpanufacturing data
may MAERMewrdiIBB: dal Gsting ddth GuéFPdd Whd edidiing ROwatatelctfiBal tdst8 CWBTE memory array-

read/v[;ﬂ:tt Itcstls oﬁg% 'g trﬁtaf)asg %Fnt 5‘19) a%} ore %(H)? ht?t@%atg QEerE QA ‘?tpiu%tytcg" process runs

trica arrayr ead
perfmmsg bis e @regess TR 2o HP o AS UTAF TS 44D TR oSO OIS STt 42 fo sorne
tool stigidata ﬁretyoabuhﬂgnahﬁfamrpg d4tatelateyf taqfrocpesing @B 8afers) frso péatdbae seelge unit 345.
by the processing tool 310. The database unit 340 may
C OFpthérS ehe ydath abm sy aB6 cenpridd 2 rélatonsit durabirg 38H0lIndst déte relating to the

manug@ttuan a&@.{ 35 9&1,: thxred Wﬁ%féﬁ&dﬁhl &gabgs@tﬁé r q}l ahée gmﬁtﬂlment when the process
2 Y

r ocessi.n wafers, into a ataba e St

contr§ % é? md

1&53_05 ﬁﬁ?ltf ltcﬁgn gvgﬁ %mctgbrdrrﬁwttgp 35 E%tt{‘i?‘fcl%d tlll'rg controller 305 may scan
the refagipral daghzsk 3¢fab abraeboratndet Hdeserembms tetha trion gattery- fUsipe the index, actual

data r@ian,gft@@.t utdr r,lgnedfaxh@ t@%cb&n@t:(pfr&ﬁi the rrlattalh:ﬁa §n@1334.i ®B@RIndex that matches the
€SS

dctcctgcg nr{orras rhaé dgt bcen E)unde I"[;% roc?ss aorltrop\'h %65 {nﬁy Fp r%&: a“riew index and store the

FECEIVes
corregpendinig cOpraatte dep.  faqne emhodiraest, b}@efﬁ’a?ﬂ‘é’?'e‘%?faé‘tf? 3¢hmay be a separate database
entity@R A theXdataBise HOEB40BIA 26 @AKANakiMeEenibediBkdtORalclatah Bla@Bae 5nay Oe a part of the
dambgtsg@r“c’.lgof or an index that corresponds to the error
tern. Using the index, actual data relating to the

er {‘l%r%s‘?%& S(%rapso Wpr%gearba&#n gngfygér %Xl?f’&Of Fl“gemya'ttgﬁ a gfzémﬁ‘ﬁ 830 is capable of

tches det ect e
analyfiog e P BT Ssrent ‘t"f?‘é““ﬁr“&‘é 36 g i 5 370. Based
upon HR yesiyg et ataroley dam, pmidhe fault deleation daga, thy@aiteor malgEro ni 35§ may determine a

parttc@lﬁtr é?tror Qﬁttﬂtne e @ Battdrh mef &la&ﬁb thhcﬂie @5o,metrh %at'ieﬁ*s&iﬂa%h@ér such as errors
] be .a se arat 9. tlabase

acrosi ;hrowdm aa eamso U tcegz-la regll ns 2h aletwer r?acionsoséene at;e ogllrors in certain die
regionsifist grefommonerpss gavembufes ‘3‘4‘5°‘rFéfy be a part of t he
dat abase unit 340. The system 300 al so conprises a .
pafheaysieratffiney élso canrrisapgtterntplassifisttion upit 3 Ty ratiom fipgsification unit 350
is capaf® of perfoapiaphbe an&fysﬁréﬂci yiZdsifigatida tofl th re@on pattam@s rhed 0¢ Yetéced| by the pattern
analy:’?é? th $§de 'lfthJitIe éﬁﬁiahg}flurﬁry% 1§g9abl@&q{e(9£hehltk8pa¥tﬁ§ltaxl e pattern types,

engnt Base testi ng data, netrol g¥
such 1 05ife AT SFUTIYR AECELPIAY YT Pife it P Fscd o the patter detection
and patteal gizefication per@8Eedriarythalesien ﬁphenanqgarfqut@meatpta @figtigp to a particular error

patterR &ay 64 &nerIl@@ B! Rfa RS thed b st@ﬁ}d ubifd & BddxQel¥tRninY, Svherein the index data is
storedgm %w relgtlloct:lalpda tagase 5]435 c}l‘rl] thaxs r\'ﬁ@x}ngrr a susbsegluen"flﬁetgzilcrmoor% p%‘;t c9l§lsen%r pattern may

then RS R @’F'F'Br”?) G Tirctor, usin ihe
regions that are common across several wafers in a
lot, etc. The system 300 may al so conprise a pattern
classification unit 390. The pattern classification
unit 390 is capable of perform ng an anal ysis and
classification of the error patterns that are detected
by the pattern analyzer un|t 380 The pattern

o L NN
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stored in the relational database 345. In this manner,
a subsequent detection of a particular error pattern
woray 7 be | ndexed by the system 300 and assPCI/asmd7/001870

with a previously stored set of data. Therefore, using

t heassoci ation of particular datasets to indexed error

patterns, a significantly |esser anount of data is

required to be stored. The process controller 305, the

fault detection unit 365, the patt naI zer un dto b
associah@(pf Pﬁﬁﬂ#%#attswet%a‘tetté‘rﬁ‘?°{:‘ra§%‘§% f‘us‘é%tf ?aB'r‘]Y Vigli a"‘§§‘6 rr‘%"ta is required to be
stored.CONPri se software conponents, hardware conponents,

firmvare conponents, and/or a conbi nation thereof.

Fuhd f160e5R6:@rolldr 1 @5, Vi fhulldste GOMPO TSN the Fatipn exsbaerawit B8P, erigfor the pattern

class:ﬁpattgr? tlﬁ'i?ft §9h l‘x\%ét}%“t%@oﬁ»@ar&: &%B&né MaﬁQWE&@Eﬁn\Wr& ddmponents, and/or

a comb‘g‘vgfr)eﬁerqu%eg%)?e ?;ﬁzvgﬁ{ﬂﬁ gg%gnltscr%})rgsggtgd léy b[t%c::lké 1lé)uItlpa?ed in Figure 3
may cdnmniflgjcata witk dncabber Vimz Mm@ommtp@saltnp 3hs Tl?crﬂxstcnga communications line
315 n‘ta?l t?epQOEL%a B¥S tb@smhﬁﬂ MAUgthicatd GRawhrk rﬂﬁmrrﬁnwtfoﬁﬁ @8l§ a telephone system

t implemente
commt}%ggtméglh%@ﬁ :wgr??ﬁsﬁ %ram%mca% nstlmEr I‘BF?W%%%E tlgp lllﬂ!SQle? mgghgé pl ted

fose s e art having
byﬂw%eh@ﬂntmewtVﬁegpweﬁeﬁﬂde§@P%§UF@e Turni ng now to

Figure 4, a styllzed exenpl ary |ayout of a die
r @gining now tediguasd. a s WCWM?}’?‘J@  aghie Tegiom suth A memagy array region in
a wafel' lid tU@strEt@& egurdh QMEt&te4a idlel 16181 A k6, andibh®ng| apagsing (B)gtgion or a failing (F)

region llltﬁm an a‘mea (I.;}‘da %& l)eri] ﬁoo@ggﬂs I\;LQOt(sPésts; s%% QQle%c@ tegt@nlleln‘ﬂgl read back tests,

NI IR ek T ——
includamke tepiichlsy, posiEidned |fa®lg‘5g (Bnmttioss ®ay @present Wl&bgphﬁ@}- faihyreyp ghis particular
partxaltcglurﬁg A %at@mdd'l@ He QQJeQEH mé@rrds})dnﬂﬁﬁ Fe@foﬁﬁofloﬂleﬁhgﬂ’étﬁ o a vafer. Another

exempgai éafet% H%E?ntclé\énd tggega Wﬁ)ﬁtrtee: P es (E fe‘rethn pl?u%tl!'\% .’9 ﬁﬁg'e pattern for a partial
row mhppkel be detdivils Foaheri apuintire qshlrnm calan e op ray [l @ ilusirated in Figure 4
Thcreth%t t':fr‘fbﬁ‘s 247 I'Qﬁtcfn@ peRl @8 vaious AdstsE §oh Al imagioty agddonse ofts, clectrical tests,

metrolﬁ%/ analﬁmﬁ gtcdgr e gldgtectoad e%gnou'sb‘n:g;onsegf a%t%earrm k’aﬂﬁ% p%% %'faﬂ be established.

agonal |y patterned fail
The pap(grnt Jnalpzer gnit 30 ig) Faéal:ﬁ%ﬁ é'tef:ltnfgotpe éanﬁléﬁ, ]ﬁttg‘r’ls %B%az?gyn g‘F%rS ‘4, such as the
diagotEpatterh gaftRIolubi Iph i@, pagil rew phtieen, CHhINPAtiEM, 1RW Pt ts., and associating

the fat(u?éé’ t@é r{\c%lalr patt@rﬁ }'[‘h\ésu %Jt{eﬁig g‘gy kan B g&é@l@etﬂby th@artt&anl’a&;ﬁcanon unit 390.
| ure pattern

Using ggs ‘iﬂaéﬁﬁ‘iaﬂor\’ gla Gallb\ﬁeldfté may, E? gng xcé %@ tstrore%r ll"ft)? actu%lefshrd dat?é malg' be only stored
once, Wbéreio Ieexgymdm atlytme g0 thet fgilure pedtgrnp) anay &e storedd Tha Stllﬁ@]uenﬂy detected failure
patterﬁé%a& QMS bd B@KQUNSd Rierdhcddi 16 tha Bsirebpdhdinld ekl €bfRa em@atbe
established. The pattern analyzer unit 380 is capable
OfTudlﬁltge v R)gFl 15}@ Y arskﬁhkﬁl watdieveN Saillde | gaGdri @tm@éioh fn accordance with one
embocErg%}t gfstlﬁe ﬁresgnt fnver]non, is tﬁus(gi q'*nghlre 30 ‘rfﬂlsttrgtrepa fil@t%a'fér Qtjxd an N‘hwmr (where N is

i pat ern Wl tterm may be
any ingegE o Bilercn SPesif TSOH A WU RS Pl PUPGE g & ure patem may
establidl I Thede Shilupagattandmayl he epeapdtit enrites Wai}zrst fyelm apthe first and the N wafers.

There&)l'eai% %étg LESn&X g!se Eﬁ#ﬁgg& ﬁf) ﬁrsp\baﬁé'sﬁ 1‘1&1&@1 dn@® ot iubonction of the failures in

the NI wﬁférxéxdmgﬁatggffarfxga may be use eg tt(l’,l letraft tllel %ar;aerepta ?gao rt‘@faxgﬁes in the first wafer.
This dnl yaystiortedpoivede towhe fadings ebibh N reéx. Tatrapienty i“tﬁe figigils relating to the
failurds BF the! @ what Erﬁi DfehBRYe ihdx HaOpoRts to THi@ravishgeaataidatayfrom the first wafer need

ed failure NS (JMB¥cthen be indexed and
beyweeﬁgF% %@ﬂgfmw?%e‘?gr?gs ondi ng previously stored

vva u&ﬁquggv? to i_[lé[lrlglf,n 9 lopl\é\%cs ?atlﬁ{;gpl'ﬁtcm Qelatﬂ),gstl) ¥il ﬁlé@lﬂy of wafers on a lot, is

sty it S GO AEHESTBT SOTETDe disphen 6n\w'étr37fS?63$ro65? 36,7540, 650, 660) tht

may ehdhl cdfthih @ F:Mdke rdpicyUiiais Sommbrustasatheong of the §tustreef evafessn dFopgrample, the 3¢
and 4N N8 E bad WYRERaiNsibnRardiurd JHEGEYimilaflyS 1Bd 1Y 58 abd16™ wafers 620, 650, 660

specifi¢ regions of the wafer may be recognized and a

failure pattern may be established. These failure

patterns nmay be repeated i various wafers, such as

the first and the Nth wafers. Therefore, if data

relating to the failures on the first wafer is indexed

and stored ~upon detectlon of the fallures |n the N

Y Y

o N g,
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Turning now to Figure 6, a lot-level failure pattern
relating to a plurality of wafers on a lot, is
WO bdoassyat ed. Figure 6 illustrates a pluralityPof/US2007/001870

wafers (| sl through 6th wafers 610, 620, 630, 640,

650, 660) that may each contain a failure region that

is commpn across the sone of the illustrated wafers.

For exanple, the 3rd and 4th wafers 630, 640 may
sy D i T ST MY U BROFRG LLEA Hesl PR pabihed. The
coordifiaggis pfthe fapert ey prsusedTth dndesf the éulma dfity rellw@tormrftue fiwefprs ayith similar failure
pattemls OUpbL¥RbunkASE amnawa,h.eese,stoab} ivartre Ginstchb @f e@igtianads@Btally of the errors

itself, an 11%6{( ?‘nlalé H? s%orerga%mg%to§?eedento? data dﬁ?‘ I{g tg' Ercvxgl}slgl‘go?ed%% aTherefore a lot level

mdemw‘reé\en@y bepEtidehtRstr b ‘feﬁfj“ SHTHCF 55T 4eoES 5 opiy G provides for
storagd A TFAINS dath RS @awaddr, Bl OpdnRacoudering d Sindietlyditugeddirot prgern on another wafer,

the datff Fcfam;gsto 'tﬂe%ﬁénfml wgi}ar tlnﬂﬁo%)ﬁscggy if h Qve%td% ?éi’atlﬂgio%e' BDnd Qaf{erh e
error data relating'to previously stored data.

Tlﬂ?{hgfn‘grlfer offe #rl@erx nla?Ye%r tA pgl‘%i‘ Bbbr §§[D @n%o%}‘or@?m%&g yalﬂﬁéjto the 3" and

certain’ nunb errors data sets

wafgrts 8?0e 640 wr%feg Sﬁcpaqlxlnﬁeéénapl &feré& %?régéeesetocff d?t?:l hfitd:loxécsaglld%to]dPta Fﬁlatmg to 2™,
., andyfflewaters 620, 639N 660U Ton danciting te therld wafes 19 Which sonwins adtiley pattern that is

dlSSlmffd} kthe AL ﬁeﬁt@m@& aﬂ BQEMfery\@ft@rl@t ntab @e Qsa;Tgﬁ’edﬁﬁ baﬁ Lfighelifdex. In this way,
conmderah:i‘?e %Enl % n?‘es Vrvaés m |c1en Yy save% wahsl tlll mamta\.,mxem error Ezﬂa integrity.
at Ing to the F Al anner .

r}’gxml nox E%ure 7 O ararsr’l terglcvel § ?%an% ﬁalag to garp cular waf‘emfm a lot is illustrated.

corrésponds ating
Varioug 3@,c°86¢@trolwmametcra ng:e émepppﬁms profprafigfod afers: Exm‘nl@loésuch parameters
may irkRlde @fpodat @indehd@tan GRhérg aP@NRsisssird od at @lisieplatk, spth épeed26itla dispense cup,

1llumm§h on p%u/gr cgt %h%éﬁ%ﬁp%bﬁ? Qnd t§q619<e yﬁ% gg"ru#eterrseleﬁtlﬁgntg atppocessmg of a

ont ai ns lure patter
particufaf éﬁafef §‘a¥l |“§§'I"‘fn‘hleaﬁF et A nEdP 120 FEh ﬁ&’t‘:fsér%‘ﬂb‘f ars and th like. As an
examplpt the powfc@ns of an didher thayt benvpappdiicacassyaginesdwvifirs  Ovwn exampleiewhen several

wafers apéiﬁefng Ar&cxstu §ner thé Qdﬂéﬁ d,e rv@bér %o»carmgtrhrn;g ug &S QMEGES by the ramp-up
I Al N
porion R FIge o g 191 PRUIPTITHA™RGRIEE B BB ST, *L N R e Bt oion n

Figure [74y ¢fubgtizegiha afiar etoegs$ingp eoaip aynptier of veafersagife e\fagr Pcrweacqrmmay ramp down.
Therefbr$, d patabhSied 1&leChiterNaal %taﬁlﬁsﬂ&ﬁﬁﬁmmﬁrﬁl@' offAfad Bth@ pStiefBitay be similar

from ogeulogp aRgtgeraglrcr(l)c%Sms aQ loy ?nné aM o?the\/\%ra Lisr da%amgg§tlng to various lots, the

araneters I NC r curve O
data pQinty. pfthe P%Vﬁm"fj’r%gged?'emﬁrf’eémﬁdlaf‘%ﬁ wbqelalfoevcr §15Y"'rPa§"p5‘é'é’d ot lots may be
indexediar@li réf@it8 &bkl P, thd detusiifhta adldtiog topaN@ st I@ftha@was stored. The various slope-patterns

of the mlt (Qllr\Jetntw 9L ﬁ@J}Xd \Oﬁ}p&:%@&-ptaaggeg;eg 6f ;Lrécjfsﬁm gnhﬁ{ly, other parameters may also

ar amet er.s gessin
o i) B AR RN Rune Ao oBEHEOPAT R Py By B o o v
paramqsﬂrmkemg to gea'susfd'wwrat\eém afrdletwaéer.| apd(er, aciss agrafasoanpl e,
t he power curve of an etcher nmay be nmapped across
v apmipg poweb dispre 7 agparametenidvel, diagipen relptivg toapartigiee regiopy en a wafer in
relatio8 VAHuPERCRAESRis MNQrafit 8¢ art RSy, h%owetriaﬁwa\afaﬁ EtckOWEY be tracked along
vanousthrXe ll:ge%n% AMQH_ﬁro??eSSl?ngdA g mtic%ndulg%r wpfglhlrﬂg m%oxu pXﬁ %c wher\] re&ﬂm? of a wafer are

ower na en reac
being P§‘t°5§51"1 qrg ter e ofhprithg HP'Ié)EP%‘S‘?r THEER Y PEnHieAid X “l"' ﬁ““FPI HRogion in Figure
7. Theffafer oS @Gy @R kefich agfetial of 3rabilig Fer avgrtdin aesunadfmimaHylelicaed by the stable

region “ﬁi’%[n% 78k heSuV}@E\%EtlprH@r 9&1’151\‘1% en()@r[pe @Qf\é\ppower curve may ramp down.
eref or e,

Thero g B g A G RaY T 5at ¢ S P Lor Wiy s  apf o secos
pluralityngf/wifers wiadétl ar from one | ot to another. Hence, instead

of storing all of the paraneter data points relating

t Guping ingy go [Fipuey, 8, tah@ovgrharndgpistiont of b niethed powserdange With whe illustrative
embodifft dfQke praxynthvesdonieploatdd. arna@iseim POWRly Gotedsa Pakittg bNsemiconductor

for other Iots may be indexed and referenced back to

the actual data relating to the first |ot that was

stored. The various slope-patterns of the power curve

may be indexed with an acceptabl e degree of precision.

Simlarly, other paranmeters may also be napped in a

SI m | ar fashl on. The power curve | I I ust ratl on of

o -— o o .
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7. The wafer power may then reach a period of
stability for a certain anmount of tine, as indicated
wygooriogo4s4 abl e region in Figure 7B. Subsequent PgT/Usiod®001870

a certain time period, the wafer power curve may ranp

down. Therefore, a paraneter |evel pattern may be

established across a plurality of regions across a

waf er or across a plurality of wafers in a Iot

Turning now to Figure 8, aflovvch epi ct i
watrs (oo % R0 EAFE R B PR P RS e ook 820). The
system(H00 tnhag tipn @sEmin a datagndeiion piosespbaged when the Fiptrologys ereipst 3P that is acquired
(block ’@ﬁe%ﬁsit%ieﬂnﬁ%e%l ﬂr&ﬂde@for WQ@M% @Jc\ﬁ@lﬁtﬁh and fak@f Kassification of
e e BB Eo DI 8 Se o S5 WAL S g o f ok 30 i
prowdsysﬁeme%@!WWW@W‘Q@F‘?‘@PH‘?Wdata i ndexi ng pr ocess

based upon the netrology or test data that is ac

( Blporker@BG)s thefntn ipdering Pirerasiha §YSiEMoOR &8y P16 e e &fﬂm data (black
840). @ﬁ‘crd‘td?édr[hdlgedﬂﬁtatt&& ltheh B€ RGHRVddia0NsuBKGuepatirhecperiod when a similar error pattern is

detecte%lb(]%?o i % at i ore m%{f%&%l{é fiﬁg rﬂﬁﬁé QJ) g%{a; gﬁ&r ;gﬁén?s may be detected,

escri 1 on i ndexi ng
e, A5 S e S T R e . a
adjustiik@$ Bl theirba@s ng|tigw.be blgtnmqdlabibakr 860 )1 g g foreg febsar anrpgebof dgja need be stored
while &5\9&#?&@1&%0?%% 64 ;;)hgg SvafttYefie Lekdndexed

reference data (bl ock 840). The stored i ndexed data

”%m'i@erﬁ“pﬁ Prné%'%er b %Vx%greait:ml?cd%%ﬁaql'@plt:tdn' Jmhfpﬁé'pls @8t polrsrhing the data
a simlar error

i atte and/or metrolo

indexigy 7t gf ook BT HEY %‘ﬁn‘&“sa'ﬁtd tr?‘éfya‘ﬁ“ 300 B4 e doe ndror metcolosy
data thef is@rquired (hiack 810yaThise@radest eey eﬁludﬁt?sglpmeﬂtweléi aboghfe failure, location of the
failurel RIGHLIr RO dalﬁﬁy et hame bﬁ)céiél Rsttnhelrdfogyd ddftDmayp ek BE hise@ td Pérform a pattern
analysge&tlo&rﬁo ﬁattgrg %nal%sts agqgcthgl d@‘{gctﬁgjagﬁhﬂam tﬁge oft;g@em relating to the

erefore,
fa"“fere§8'§ef°f§ﬁ‘tm‘ﬁ ‘%?Pr%f’éisa"aﬁé‘eb‘db%e‘@tﬂ“éd"hﬁ\fﬁ?’laé’a’ié‘F‘B‘"\‘f iPATR ‘Q°fa column that
comresfiRtitdpadivay icodss &laintbef @iwatrsgbiuiad 4 fhilurpfattenaf er s bei ng
anal yzed. Turning now to Figure 9, a nore detailed
f Ioeshamzo0@py Gt Bikealdcthnagérops ihéahe gt drnis dgectel bas been previously
detecte%?(}:l%cl! &qfxb&)q apJe%ﬁﬁﬁfﬁloQ fthaptlhg) Ehtet%ehqs Rt bEén%v%uﬁy dét&ted the system 300

tra GEess
may gensrptect nevedatabess gryie:a Hif’%f'ﬁfﬁ‘ﬁ? fqréhedtegm clx%:avccaglf%;&lke Rjiﬁ‘j\ and assign it to the
current Rinpleblodeio). nBased woh tidanet detghapryindext the [detailgd deje raldtigs to the new failure
patten]£ ﬂ«u dé%@redh@&ﬂhérﬁ Bhadf tad1b @)lofcﬂbéobl I"Bhe pe¥iEinddk Yab@f mdyl@6mprise data relating to

| t n
vanouB 8atﬁ§'\é gha{ Bferﬁ éor]:ela amp {n gxee ccor%mg l'tlogF prtgcu?a?%r%gkgsg%/ tottlréefgllures Upo

orma pattern SI'S
recordipatitcar fakier Ppisdrs thesgrrespeaping derdp é“d‘t"PﬁE‘j’ the ypeed 4%*!3%8&1’“3 s recorded and
stored] M) eneQhilupBdatt@h B tealsat dsRgeftrenck dex @istoted €/1@ik1960)s Thérefpre, upon creating a
new dS%%%&Q%LcFéx 1cfemtﬂ%atrtl’;t QfEmsy me ﬂaﬁ&'lt H:Q@mqg [ﬁ[téﬁt Q'sﬁ&dmgﬁhﬁ(ﬁex table and the

artic ortion t corr e ponds

fa”“rerpé Fetedefefiiis 8’F$§’§ ﬁ‘é‘h?fu?%eé'?c‘i g?‘e t\‘iéta FoEe e |dﬁt§ a

failure pattern, yst em 300 rraig ({1 ({}( & the patter ana sis, has
deV kg de gy bantf"'\‘/\ﬁétaﬂ‘e‘rha‘tttfe’e‘ﬁ%f‘fdt REPH" PREL “PPRPEE GRS ™Y
been pevdnuslp dervdtaiu®loyk 26, dlet eveleni BPhwmiy ggoyetncyptbﬁ hyg_torlcal fallure pattem index as
assxgnqg{oQﬁemuﬂﬁxt'sQﬁblé hf'ﬂ{ck t)’ﬂﬁ Pabthé Ward3Sis « RRVioMedtdote®@ Hilond Phttern matches a

Q0 then recor
newly% r?&overeg gagtﬁrte Ip?t}e:é%?\e ?ar]i]u?e d)atteﬁ%degqp %{n%& g @uxﬂsw t g@% ?49199%6 may th d

| scovere
and sippathclrirepRicmS ey i § fetgn R Sk IR G oo mot necessarily
store tHlEbjual Basedtingde e trdtegmeividat altese Theeddxhe griviousle sarell defailed error data

may hqashf’f]stl{u%li Q‘ij tﬂ(g Fk%na)h le&gé%c{ ﬂlll!lrw ﬁas&a&pt)ﬁ Elﬁ d'gﬁymlhiﬁlolsttlﬁf 8@ index of the

fatures ik aatﬂﬂéc%gfme% Fﬁdrte§é“e§t'at iy ‘P@’&t‘f’tﬁ Vﬂf‘&“sveé‘r"t %ﬁa details are stored and
retrievod bised montihdekingusamres:ofot @&#ﬂ'ahdUStqscFe%eéorabWEHeﬁg indgx ge failure data to
actualRaddkiug kbl mpairdcRiiRe da@l. at i ng to the failures. Upon

recording the new failure pattern, the corresponding

index in relation to the stored database data is

recorded and stored, i.e., 1bhe failure pattern to be

used as a reference index is stored (block 960).

Therefore, upon creating a new dat abase i ndex

|dent|f|cat|on the nem1fa|Iure pattern data in the

. . s o, o a o I )
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assign it to the current sanple (block 970). In other
words, if a previously detected failure pattern
woraioclogsoa newl y di scovered failure pattern, tPer/US2007/001870

failure pattern index is retrieved. Further, the

system 300 may then record and store the failure

pattern index in a relational database (bl ock 960).

The system 300 does not necessaril y store the actual

d%‘ixfzersfgplm%g 1mgnt§r cgf \}fn heres%rﬁ%gltgrgfroé grgaaf a oug gf? c}ra%re{oaagf requxre;aents may be
reducegh whils Faiptinie ééeqf‘%"r refeie °£)Faé§’é r?P‘F“V'%fP@E‘G\’/”é’V ¢dthpu jspaifigige data integrity.
Embodbﬂﬁeobfumﬁrestehtem@heﬁ@r proviad fooRcduhial valis ielkekeidal/Oktrdlby data relating to a
port:on o@'a erﬁﬁetﬁt&&@& Q"hpgr%;ethWeﬁtfongn ond@Qfoﬁ ﬂhéx%%%c%tfér @arllnre data based on

In this manner, _vari ous error ata detal] are_stored
pattern éﬂ:&gr}lt&n rtch%ﬁs b%’]él%ra pﬁﬁaﬁ may, aeesﬂxﬁx&d B 5etv6:iale%afer? oli)ata relatmg to the failure
patternameg(vp indexed spdngpred. rSabsgtycoriztectipatofibmie ermor patterexmashesult in generating for

addn.of,@mdweethd@oﬂn oG IaHal didfed sep&dup ‘iﬂe@é'f&g tﬁﬁamemg metwagnay be used to
qﬁ‘é‘ui elatlr ”}L‘? ts A YEaL!
acqulre € aia ored m relaffon to d'af B tem e ?at aseﬁerﬁrally coincides with

I've anou ra e reqwremsn
Subseqve@an deertegifhiluge paticre. alTﬂTFfH@fca!i’éﬁ?lﬁa‘!%“W et oret Bfa hayi peprgvided using the
referenﬁh’:lﬁxﬂd&ésl’lﬁat&thh&ﬁe’irﬁni failukd/paterb 1 @liouS B nk ftd S1b18 Patdl @dsBeiated with every failure
pattemI JAB&&% tl]@/amomq; g&gg?ngﬁgsre%tjrcg be%uipgrrgﬁlg nhenlxcgvigﬂérlagc_@ss to wafer data may be

for acquiring various electrical trol og
providdd e g ROV Smisd FoPRNFTS 750‘5°%F@P°dﬁf%‘i“ﬁg’f B et igenton provide
for incriped gfidgeyin acquingist staing,pnd/on rekeisvideonan factenvignigtat theeebpaffeting the process
outputf @i l Ure data based on pattern recognition techniques.
Failure patterns may be repeated on several wafers.

D&L@p,{n@ip@g kaOght tb9 tﬁemest.aluwmn Rat i;eemlen@mfm anm;l@m@d Process Control
ar

(APC) ?raff]fg(}r%é%?m z}\/lﬁlr'l I m qxtoqcnnﬁ a é)ée%eé?%ﬂaﬁodmffgp %81 tPIUBEHgPent the control strategy
taught Prn e peesent fnyentigni it somg erhedimenitsy he AP Gsfrappeadrksean bof feftprgwide software
system;TfR@e@fePihe corftxhﬁsniafd@ies)(da%t b:uthe bi‘e@zﬁ\t ﬂiﬂéﬁu&ﬁcaﬂﬁ;@ dp;{li@d to virtually any of the

semico Y 1|l'J %zﬁnu%gkﬁ?xg ?%_)IOQS %nhtﬁ)er %goré I?l}gcl; I'Iﬁft, hp@ g'g also ai]g'ws fml' rer;note access and

ase genera

monitopigg ¢ die desesipEriemaines ks bdé‘t“é?é'tgé‘éF K Mﬁeevoﬁa@qweﬁtw.e can.be more ...

convenibheg m@ke Flexibld, ng GesarsBpantise Ghn @scaiotridat arheeyPd Gapévawi dBgvs for more
sophxst*ég'tled’]g'pttshﬁ c&ﬁrfoPB&m;@ lt';ﬂdf%@ g s{gmﬂganagrﬁoun@&%xﬂnlt)f ﬂl \Juji{{ng the necessary
@ arpat({ﬁer ns wi thout having to store data associated wt

SONWalg§¥¥y failure pattern, reducing the anount of

computing resource r equi renments. Hence; faster access

t Berlpymept efdbeacarny] srateqyr Bughtiy thiprdsent fravefiiion joptg the APC framework could
requirefa@lumbér\6@ kq&“la}en‘johﬁtdaeﬁﬁ) NMautdition © Sompmass witib de IAPeftame®@brk, a computer
seript lwﬁnm £ 8lh of Y %mlb&aumr%fg@am% t¢m&9ﬁ§eﬁqn gycb.mo? Of¥m. When a

urrin storin reving acturing
semncouédélftgr Ttwngté%gg t,g?l.flg &el clqbtroll ﬁ)@tem. 18 6@%@1 16 lﬂttepsafuconﬁﬂgor manufactunng fab, it
generalbrqathq;qppb escrlpg_\gghtlatﬁbshe adtion Fhae\ls equtirgdrby alet propassgamrofer, such as the overlay

controlleAPIHE B&HAbBRkethdas &8 g&x@n‘dﬁﬁ&@ged%@ ﬁtﬁ‘ﬁ:ﬁne@?ﬂﬂ{%s@ |scr{pépe)m development of these
scripts ?za&%rornqevﬁsg kﬁig%rigcan gﬁon o?FnE eh)gmelit ef) con a{{S?Gm p{’ limpﬁx;m%s taught by the

presentiinygntigp éas‘é’ﬁme‘ﬁK'Féﬁﬂ rwther wpwﬁ@aré%tydvmﬂesvorkf he APC
framewor k can be a factory-w de software system
t Hesrreftigwler, embprimentaisclobedsbova giesativaorgh tas thy invéngion may be modified and

practicdal i Sffttent BMERQLivAéht Qﬁﬂneﬁeapﬁﬁmt't@@mgeoslémeatlH@lel a\‘t l?a'%ﬁg Qe benefit of the

teachm;sﬂ:erem xluh%l%ﬂ%%%tng ring% {/%sr rc m éegg 1&109 lng COP rHDt{on oa@e@ég lsxcrem shown,
other thgp as deseribedin; th@cl@;fhs belew. thO% @grgfotfeqvfdemmg@_pamcular embodiments disclosed
above ryl be@erE® lof mobifiedlbddl dlIZsulg viragonA\Rfe JohadERaA0Yikhin thats@ope and spirit of the
tch! gl B IR RIWNERH S R o | @ik Bw. and
tnvent I ess ex%%ﬁsf@ekgﬁn Ol%ocal drgvg tcﬂgﬁkfraﬁemork
all ows for nore sophisticated types of control because
it provides a significant anount of flexibility in
witing the necessary software code. Depl oynent of the
control strategy taught by1the present invention onto
the APC franmework could require a nunber of software
components. In addition to conponents within the APC
franemork ~a conputer scrlpt |s MW|tten for each of

. N s '

o L .
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controller. The control nmethods are generally defined
and perforned in these scripts. The devel opnent of

WO b@smes®es i pts can conprise a significant portPOnusio07/001870
t he devel opment of a control system The principles
taught by the present invention can be inplenented
into other types of manufacturing franmeworks. The
parti cul ar enbodi ments di scl osed above are
illustrative only, as the invention nmay be nodified
and practiced in different but equival ent manners
apparent to those skilled i ndihgm@rt having the

benefit of the teachings herein. Furthernore, no
|?ﬁ¥¥%¥¥§ﬁ%Mgﬁe i ntended to the details of
const r dométend, eompdegf gn herei n shown, ot her than as
d@&&rﬁqhﬂ% pia&rﬂika)cﬁ{eakmﬁa betsewiradd; i s therefore evident
t hat ar enbodi nents di scl osed above may be
I“f’rmr‘gs gﬁp&gég%%aed and al | such variation .
c dstemindreerhsfier Hierpafisd Seaped A8 SIFPTschP ?*H% corresponds to the pattern
I nvent iassaciatd¥Oweionsaiid figsk set oftda; gnd ot ect i on sought herein

I %or?éatxﬁ@fgn fn@g zﬂso‘cﬁtcﬁ Il@th%ln@'ﬂ"x@ sRer QW& Qbé&lﬁ/sccmt bfdata in response to
¥ attern
pat ter ﬁletagrgrgag tht éﬂg Wtiew agggflatecl gh sa cfoncme ofn cﬁta corres Oéxds to the patt

I'rs stor
sai d f iapsgtiatedbwithohid digst set offleeer mi n| ng whet her t he
" pattern associated with a second set of data
Cgr res ndsth‘é}&’ oI’ g%mppt el co%%gg %@qu‘@ 4 L].lb§e@(btq1t tv'o{kﬁ*ece based upon
sét of nd correlating an Thdex associated with
analys'éafsd'dﬁfﬁ"%"(scé‘étdatbf data, to said second set of data in
response to determning that said pattern associ ated

wist h sajid SR6PRdaset, iHnedRIprgRE r esponds to the
pattern assocj ate rsl . set of data. 2. The

said fi
meteRis e Bfeq‘éels'aff”rﬁ“less“fglﬁ“P ﬁeé?“d Xol ffhl“%l Ng processing a

s wowiipgenid figy sk pf due aﬂoaswweip‘ﬁ iof mwmdssewf datgjbgsed upon said index in
respon§Q6 MidhegRl. Of data. 3. The nethod of claim1, further

conprising: receiving a request for accessing said

. second set of data; and providing said first set of d 4

ddt a asThamedgtiPioltiedt s dremiieoti et Bt AFa e uf soid sccon
set of dfi® BorSapodlds ta d@Xpattén Respaas eith eids fusdser effdrstomprses Ftermining whether a

faxlure%&é?rp st&fateglvgfhm éast X"B&(l@ﬂ &' a@@&@ﬁﬁﬁb&b%f%ﬁsh@rsuﬁsaﬁtlally similar to said
tern associ at ed sai d second set of data

fa"“’eé’ﬁtfefrb"’éi?ﬁﬂﬁgth'bsafdlfg“ﬁﬂf’f% associated with said first
set of data conprises determ ning whether a failure
pat t er nriRSRAGH af@zﬂlm\ﬁﬂ Wherd dcltcﬁlﬂﬁltng AvhPBdrisaio Batﬁfn adsociated with said second

set of gagma)rrfesgm?&t [hc ﬁem asgo Qél v&}xtﬁ sﬂ?cy Hx§{ s%ﬂ&d l EHSE@ Jleﬁ*mx‘hﬂ whether said

ern associ at ed Tirst set o
pattennpaqoalatesw‘t%@cm pisertemmap I‘Saﬁ“?ﬁ‘a&“a‘\)(ﬁ‘é’i“é‘i ‘ﬁ Saé‘bféfé‘rbfhpﬁﬁ‘eﬁg‘“ap
whet her said pattern associated with said second set

ofs. dat apeQldiRe RPAGS: 4, Q‘ur{llglec%t'l;neé ﬂ‘lr@%&@@ld@i e0poit ledlsaid first bit pattern
ald first set rlse§ det er mi ni ng whet her

map w@%ﬁ UPE {5 S§'§8?:°|°%‘{ '?étdma “Q°Second bit pattern nap

IS substantially simlar to said first bit pattern
nep. 6. ThER@NGE b Wiiin 0f fulfe topbising Héringedid BENPrdfdhtn a first database (340)

and stormI neg\%l%glex mi&go%édlitgoa&ctb% to said first bit-pattern

gquest to acCess said second bit map is
rece| ved. 7. The met hod of claim11, further conprising )
Stsor i ngTtsahdhofl iof sihineBtwhedeindkrtriag kaid fdéx ip sid gepribdptabase (345) comprises
storiné(%%g%de@ﬂqréLtQHl@Qab%@e‘(%ﬂ).ndex in a second database

9. A system for generating an index for storing data
CHARACTERIZIED in that, the system comprising:
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8. The method of claim7, wherein storing said index
in said second database (345) conprises storing said

WO n@esd4pd a rel ati onal database (345). 9. A syBRCENIS1007/001870

generating an index for storing data CHARACTERI ZI ED in

that, the system conprising:a processing tool (310) to
process a workpi ece; a nmeasurenent tool (360, 370) to

acqui re manufacturing data relating to said workpiece,

said manufacturing data conprising at | east one of a

e pioesteptodd £118) tamrbeas ¢ warkpietat a i ndi cative of a failure
patrhdasutemean d)oﬁ (30, nﬁ'fO@ led @fqu(rg ARhutbcuridg taeta NlcBEnga th akid Uk @kpiece, said
patter Tha e gtd%g th'é‘in%at agt og'ne BAf éxétx% QBatg‘erd(i\ test data indicative of a
morkplece an art ern associ at

second BYrerrigPd sai d wor kpi ece, said controller

( 30&krolio (W) ©rdatemgnanhialiirepattarnfagsodiatedewigedt firetrportion of said workpiece and a

associ aLiRe ydh as%aa&iedssﬁrpy decBRA $drf JPsaid mpw@g gk G6ifoller (303) to
corresponds to said failure pattern 2

ssocl at
o 6 Rt Phen § it gl BTt SE S Sl eltich & gpia workpiece
i ndex feemresphatinitor seidfeijupegpattern ssodatédaivithy paid fiegt pastion of said workpiece, and
associ absesatvhd Mddxl mﬁaamnaaﬁdgce@sacﬁ fafhité fatiéBabsabiRELwithMidsiportion of said

data re| ekt l neg w‘itﬁdz%tg‘ egatm ! sal[i ?a:lEraetpt tmeas%%i‘cé% w‘rf“x ?m%vglcgnla portion based

sai d secor'i’cfc por rmnation

t he fai'Pen & dpiaptinetion ae*s@afﬁaﬁ@dw\%w Irssosipted itk Gpig second portion of said
por ti Orvoedpiesd icairesmnispioc ol Gl mpean chssotiateds Qiithl shidli firstr gortion. of said
pattern,ageaci ated with said first portion of said

wor kpi ece. 10. A conputer readable program storage

devi ce encoded wth instructions that, when executed

by0.a cangraipeter, reeplelpl:p pregram stomgst devide eneqﬂq\ﬁ)pviﬂsinﬁgxptions that, when executed by

acompdet Bérfonid \GethodPedinpREiRE: associ ated with a first set of

mﬁét@rﬁm%& Q Iap egn g’s@ocgted lwrtﬁg ﬁisé?set Q fdatgat a; determ ning

ttern associated wth a second set of
da‘f"a"gc%’fjlfé%i?b?fd’gwt o the pattern associated with said
f déterimiGggt wmafthedafteapananobsmameelmimgpc@m dendedatnsoaspoadse® the pattern

\Mth ngsg(:l;téc{élth éﬁtﬁrngetgﬁltaQ’anho Sal d Second Set Of
data in response to deternni

at t
S B RS "L GORE T BAotdp L P whi5b gy i response 1o
t he patdtteminigsbocridpadmassotiatehwith fidrssfond gt ofglata derkegponds to the pattern

associated with said first set of data.
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