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the present disclosure conflicts with any referenced
application, however, the present disclosure is to be
w@pwsm7ped ority. FIELD OF THE | NVENTI ON 5 ThePCT/US2005/003923
invention relates to data anal ysis. BACKGROUND OF THE
I NVENTI ON Sem conduct or. c )]
SR GETIRYE PhETEBADDABAIE BEOrarS ¥ premanry o Hea AL ft
the preRh@ dRelos@8l dondittse kviith NenyWresitrhugred t dpplicasiop.o heviewsr, the present

~ function properly, but also may indicate deficiencies
disclogugp i HEDGHKTF RIS i ng process. Accordingly, many 10

sem conduct or CORTEUD ©B TABINVENTION col | ect ed dat a
fromseveral different conponents to identify and
cBheriavantign sitesie dategPaldinpl e, the conpany may gat her

test data forgREKIGRIEND UH PSE ONVENTHOMaf er anong
several different lots. Test data m

cone fro
vgrhieendugipr cg@gq,r%eést}astsq?mog@tspm, m{e¥ tht gﬁecgfnﬂglé%ts operate
propelngtTBQ st ORS h6@bn1y ASRAGhH GMeth&CRO RbMPorhBcn®ion properly, but

croscopy, energy dispersive x-ray spectrosco an
also fooy uditaieo defidensiosr B dbs JBAEHCTLDE o BIO°FS: an‘gﬁ?gc?{%gl%tn gnany

o Bkl | 450 e QAb@edBMa FRnRBSkT atffdrent icdmpbrichts to
Semlc%&rli#gﬁ c%@#iﬁ%‘%se%g}ygg or’ ‘patter ns of defects or for multin]
identifyciendt dofrgctaotilems. hBer examplexie SPPRYAPRY §ath dest data for multiple

. _perfarmance | hidentekf YatdaG! @8R ko a variety of
chips lﬁ’ge‘ela&ﬂ@?leﬁé‘ wﬁgg%%mgg?ftfésr%t 1-6Sttgeps _mﬂ/, t ﬁgn be taken to
sourc@Pr fuekt ad paranmtrih| ebsetricallT detingg optical yIFFReANPR,  BHEPRIGE nlgetron

. before devjce packagi beaS: Leo@for defect
R A R
analy@fen@paltgdlapnt s dhat may be enpdyred ity @ﬂeah QOJIFRON deéiclenmes or

consum ng. Automati.c est er Jiae dt
eSS e AT o 8L SR B s
identif®r PddbiBY Lseridefmids gvay passandleps vkt thed dicetakgméo correct the

th th t i ti
problp@gt"l"@gtrh@eiﬁ gypgé)aglg %gr ﬁr)]rg}elaz)e&ge[e %%ée&%cl%g?‘%e(ﬁ‘{:\)g?fere Ega ?se\ivell as
uponSBHPIhGS b Sy (e egtn 200 tests on a single
conponent, and each of those tests Y; be I eRER eda i9mati
t i Grskeringordetfiabitngytosta1ad 1% BEPIYYe ﬁlﬁﬁi g €18 _o"rrlp%'r_}ent mane
‘uastex%%%:p%;I S%rgalg‘c-boﬁler&%&)ﬁéts BRC 2148 ahe asesp@stigy outputt @gtalsngThe
r re

conponents an hour and several. testers
outputesignbls mpynpreetabied & M@H%%h@é‘?\?%’r ?On?ﬁ?ngﬁdf‘ Qe properly.

unt 1,01g6 Id, B&h tested nay @eefsisn 20Vetests
EaChgg%g%,ge?%étesgéfra&'éer ?L{I/?)élo(gglﬁ Iy st %Xragig the t eigt datgla ina. .
on a GakRbasmonentS zndidaptt of hoserestiaay B rereristh 18 fcin 0PI
of the data. Sto | N & iR 16t 18 BafRg 100 or more
test qu‘gger?orr}pgaﬁn?rrnea&%% E‘% %@g?e?? grggdea c?apaciety as V\gg| | as
compdn@hts b hotgard weeral3Pstern dhay thgroenpagteddathe samgrseHEr 8 S8ormous

acquiring the test.data RORI-EX ty@lly stores the test
amob‘&%ﬁé?t%\m%ﬁtgbe FOS%dZstu.rt%%’ to?}gs%gg%éflag’gr prepar es 3 test .
data Ph QOHABA® t6 Madlituetthe henipeltion and agadyes af dha A, npeFese m a

signals to the 2 WD 2005/077Q2 J .
conveBIgheHtbash JOVEEEi ST By %a?gg%é"ﬁ?m%ﬂ%% am
and Li6RAge dA.be very conplex to ensure

Furthermore, acquiring the test data presents a complex and painstaking process. A

test engineer prepares a test program to instruct the tester to generate the input signals to the
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full and proper operation of the conponent.
Consequently, the test programfor a noderately
W@ oooplogz024 nt egrated circuit involves a | arge ne@DER200$/003923
tests and results Preparing the program demands
ext ensi ve. d SI and nodifica e R @mfex t
compeG 08 BB RSO PR ol SOBSTL sp ol oy Sl o enoe

full an@?ﬁﬁ)’éﬂéﬁeraﬁ@h oe&amﬁin@oﬁdﬁt r(armmentbd thedesh progeam §)r @rmoderately
herwi se mnimz ttl

complex SRYSTHRY OFFB! ARATS (0 PG PHES L 3R 30 Hlaring e

prograq{ Ilélfllaf@lllel%: gﬁ%&g?odﬁglsgg%ﬁ%giﬁflﬁﬁb arrmﬂ)at ad;em)ﬂmﬂory Sjlutlon, and

opt1m1tzﬁ@ndgtthe PO f%gcémpya tﬁﬁﬁ‘?‘?/‘?er&dunélfn séc% or ?tﬁl?rﬁ etmlmmlze

testtngéjtre({uﬁeémﬁtﬁﬁgléix}é@lloﬁal ly anal yzed betvveen test runs or

bat ches. 10 To al |
pihcemiysis oo CBMSER G5 Snfye SR e CAIPR Bt B e

dema&d?ﬁ%niﬁ&gt @%gesgihé SBHEk drQineeSAs a A3at, Yid &g Isams ubtatiy amdlyzed
however, ensures that the resultlngt batches.
at prodmalryrsnmedaﬁ rininsised typical)y apahyree PEMERR SLEWS 9F & Ohy B

To alf’e}/la mtesoqqpésé g Td‘éﬁ@ %@%o&ﬁﬁue@%ﬁj &intple tlﬁdﬁfasitr@d‘i dlhen@sters

est resu dition, even when tgta 1
and dseatrd aife mﬂstArdthngde&Séh@t aélabfﬁbe did howey gy ensures éfhﬁé‘as“ ting

analyﬁf, f:q;nlngta? Sijﬂﬁ or}{& r:’a?d A cutdie AestestldtsAmpliRS@tades the complete

in“analyzing the data and extracting
umkﬁﬁmﬁmg@ﬁmﬂumwmmmms The data may contain significant

Lion ahou t B4 oS Bisined, the
B e
sheer! VONIRY &f mié)wctda’(anpresentsl difflzulties yn aaﬂdzmg;gh@ qata a,qe} QRBGHNE

of the dat a, howeve d th
meanmggger u?tﬁgulﬂﬁ ata} Y rdﬁgﬁalno%gqlﬁc%nhglﬁh@%dglgg ra@glgtothﬁ evices, the
testmg}‘ﬁré&@ I28d Ghalag@ttatng pfdcésdrthdtemapbe, us@@jqumfro%groduchon,

ata interpretation is d, nenua
g e e S TR el R8RS o
inforln8dn 9L M%ﬁ«f@ﬁlw leyEthn@s{ @ﬁE&?ﬁQﬁlﬁ ed 0 n their ‘
experience an am |iari MA rrca
t dguthenmeEe gaic h gf fhﬁé]@{jﬁntﬁ@ jon ésn%ﬁ@ manu h#l %g eﬁ]élt%ers who
rev1e§/ffj1§ 4tk ¥ mBIRAAB8QT0hs HIEHhS tte’%ﬂﬂ‘ldtlhfﬁluffaﬁbﬁmg @tooess tased on their
est systens differently, and are thus

cxperio vyt Pie e BORGHEPRETY G PEHE) AUITSHG. BARaheglysi i
often GI}FGCt?\%ngl’(llng? 1 a0 L RE the 2abric iRl B AN RE é}@@&s\&ﬁtﬁﬂently, and are thus
experlén personnel | eave the conpany or Anoth
pron®tth eurniwisge at daffeagt aigby;ctlvef epnclusigns bg@ﬁ% \Mneguﬁ cSamg ddata other
nder st an di 0 ' ' o%ﬂ)q 8Sire oYRHWIR A ailable,
ProbieHATISFhY! e?b?g?g%FgaSggﬂmﬂé&?ggﬁnaatan%anﬁgt be eaS|IX
for tlfeﬁn sfi@vledud tod otdenstapding ovfnie. faBRpation DEERPBTIERMOeNd the

elt h
mterﬁlfegglglﬁ f)&’hﬁ \Féﬁ%tao%anﬂ%t%n'%s%gﬁrah'ﬁ&%dgtg @ﬂl@f Psdbelt he

ved referring 30 to
t he detalIedIﬁHﬁEﬂMﬂﬂHﬂHTKﬁﬂOFﬁ&ﬂ%DBANQ}Mhen
consi der ed

don th £
i | AuBete gp]inggtefq xis (tlm% pFFEs‘ent ?n\fe Jb yge dTrlved by ﬁe erring
to tlflee%'ﬂ@d] 8Q&ciptivaeing tli@élelfnstvﬂleﬁlcnnshmw mlcemmqtlgn with the following

roughout the figure 2Q05/ 02702 1
luspesye R0 MODGOR Tt G ST T <SR MR 5 o similr

eh&éﬁ&méugkﬁmm@gggkglng to various aspects of the
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present invention and associ ated functi onal

conponents; Figure 2 is a block diagramof elenents
wo cvosopmeati ng the test system Figure 3 il uBCT/EHBRE5/603923

fl ow di agram for a confi guration elenent; 5 Figures

4A-C il lus &
alghgsh & %tbi(i‘?% agrarff gbﬁ éaj’gsxss agﬁfgé%g%ogﬁm?g%?ﬂg agan e
preserﬁ arthtdRSnObssaciwad amctivia] eeqionems;ng t echni ques;

gures 6A-B further. illustrate mfor a
SHippeens ROk dltpet el ol e NEHenE
l ngl%ts’ﬁﬁﬁ@@tea a;flloﬁz\/hh@ aglf@mc;oﬂﬁngwtqnmt ;el ement ; 10
gure 8 is a flo or _opera
CRidsn AAgC atznte ar KR s st e Bhar Ak cloment
a?&?f‘etsts 158J c%légi%ﬁn RF &f&%i‘ﬁb tsécﬂtd@rﬂfla (m;fer Rind) saceo@ng ;sclam@ie@,t
est data for a tes en X
B s A-B e i ATER ofl0N SRR 5 PP it Siefsis

elemeggw ces and a resistivity profile for the vvafer 15
gure 11 is a graph of resistance values for a
pﬁtgum’t illostrates ar pgr® AU EPPElls  devi ces of the
fis B ot f\aB eRE &itakmaoitling system
fgg&ei gds I%%igl %%gnpg%tlggaﬁy, of rawlﬁ?]ggtn data and
accordmglto 'arlousjﬁpextwfdhe PresegbieretiPBr t he various devices of
P £4 1&'&%&&%&5@ Sl aahmemt; a conposite
anat'ys rocess accor to various, 20 aspects of
t MRégups ee dnt represEmtation of B ‘g@fﬁ%h%@fng quliinly dgcsn e daresistivity
sentative data point |ocation on three
Pfoﬁfﬁgg‘t S&HtAtive wafers; Figures 15A-C are a flow
diragfam aenml gaph birdsistabavilng fooa goplatianzal] rgesterg iy fhggyarious
Sit .a_anal ysis process; 25 Figure 16 is a
deV“’GF%ﬁ%\Wﬁ Fo g‘érx&?’um on zone defined on a wafer:;
Fi Ig L6512 BB @herahaﬂdl devileld plgtsaresEtively obsavriestydata and outlier
ghtl n% Locess % .18 '8 a diagram of a set of
dﬂe%ﬂlétl 12887 AT NS Y] OB%ileSVl BYMty weighting, Figure
19F1F1§fe a 3fik QWiIEl Aeam Of aacoaipusiteeanalysit arodesmacgnrdling to various
filtration process; Figure 20 is a diagramof a set of
aspeet$ oiihepigseahinyeHi®hier subject to detection and 30
Figy %ﬁr@tlh%‘a B 6f 2depheSerRatiti @giaaim locaticretn tieedaprasentative
poi its merged using an absol ute nerge process; Figure
wafeR? is a diagram of a set of data points nerged using
n m afld WRAORIaGdy @24 cumulative squared
&%@563%/%3%%3“@?3%&5 23 and 24 ar% di agr ans of
compasite dof ampditsts nweriept s nmer ged usi ng percent age overl ap

Figure 16 is a diagram of an exclusion zone defined on a wafer;

Figures 17A-B are a flow diagram of a proximity weighting process;

Figure 18 is a diagram of a set of data points subjects to proximity weighting;

Figure 19 is a flow diagram of a cluster detection and filtration process;

Figure 20 is a diagram of a set of clusters on a wafer subject to detection and
filtration;

Figure 21 is a diagram of a set of data points merged using an absolute merge process;

Figure 22 is a diagram of a set of data points merged using an overlap merge process;
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merge processes; Figure 25 is a block diagramof a
systemfor identifying a characteristic of a process
waigiong7toest data; 5 Figure 26 is a bl ock di agreor/v$2085/003923
di agnostic system Figure 27 is a flow diagramof a
classificat r ocess; ure
v 1 1 s Raspns gkt of Ui ol et SAHAThEL, dvorap
merge rotRseal netmork Fi gure 30 |s a diagram of a system

or automa y sel ect i ne. of.. r e &0
i Bienei %18 4 06 Pf %%F%élﬁ éfygfﬁA- ﬂgggrcgnc artst oo
usmg{‘%gpd%pg rel atl onshl ps between characteristics of

di f f erent pes of input data ?nd possi bl e causes of
tﬁ@u@ﬂér%%?]@iﬂf dipgra.of pidiagpostis Sy, - agram of a

C%gﬁﬁé #i 19@hb@rana%fa@@@gsasclasaﬁﬁdatt‘dnqmmsss is aflow
gram of a particle syarm o timzation process. 15

EFigeoardSsis p diaghe diagaites IHPEPG 1P r ated for sinplicity

aﬁ u?éﬁlh%ﬁla@ﬁ%Jﬁ%uﬁpﬁetwﬂﬁcessar| Iy been drawn to
For exanple, the connect i ong, an

Bt Mbodh byinetmeot S e 1| DIRSHGY, FENS Do P Tofsgptir

ed or omtted relative to other el enents
1dent1§cat1oﬁ%9ggﬁh%{ [ nprove under st andi ng of enbodi mant of e
t égupaseEenB arq otents isbewing gelpopalpEDetIEesCRliapplERfEeT ditteren

EXEMPLARY N b
types GhIBBPL @%ﬂ &HEW%?%I@”@N%% }lﬂg RLESEMicknventi on may be

unctional bl'ock conmponents and
Vv @idupeI32 P rdigssn of egsassifisuion preases fshal bl ocks and

ste ajcdwar e or
OFB L edpeRaAr g SEa R O e G Arion pRe

smR&hdtedh findiginen sare Fbustratest affop| senplickis deglapify and have not

i nyention ma I var i ou Smed b
necossty B Gyt Brneo 8Ot B e e Oy B AERTRATEmed by some
of thé bRl ik @Me ﬂ%i@dcsnﬁ:l?y bﬂemglgyrla'eﬂ @{H@nﬂ@qd lslagngto other elements to

ocessing elenents eur al .pet wor ern

help gwmpgpzfé F&S?er?t%iﬁﬂ% cEhediments Sf i Pie lﬁﬁ"‘“’%ﬁ’t"he i ke,

which may carry out a vari et y of functions under the

control of one or nore test , ] r
ot her DEEIE-E RiSIHELOY RY IS e TP TR
n%g}résg {TPhtBE miaY 36 HkkABed inferBRIHF lﬂﬁﬁﬁd)rﬂhblmk boramylents and

test environnments, and each escri
vaics 3142080 SEAIGIESASRR] WP B EEEPRDRE P L a3 uAfies of

hard\l)vgr\ée&t lso ard lé?ltnE&{entst OsfehRd eth I'ﬁﬁ/lﬁ Nghe Gpedifiad dimptions. For
er o onventional t ec %ues for data "
exar@ﬂmltys msqserﬁanmhemtmqynepréplpjad/pﬂ@ls ‘r@ P15 POBSEYS ﬁarage systems,

proc§é§;‘p nt h@lﬁ%% é;@ E@ﬁ&w&“ @nélﬁééemeﬁlowje%%ﬁ'ls031%984processmg

erring to Figure 1, a net og and h
clemapBAcatal SemodGy pitten tralyrarsi logls depssis progrentshand e it Whic

t ¢ t &t ester
mayllg%/;%hn afi}]l?nag g%{ratgstgg ﬁuﬁ.}%%pj ﬁﬂaﬁ A0 Wnlbl 3t &R of YmbRMtesters,

microprocessors, or other control devices. In addltlon the present invention may be practiced

in conjunction with any number of test environments, and each system described is merely .
one exemplary application for the invention. Further, the present invention may employ any
number of conventional techniques for data analysis, component interfacing, data processing,

component handling, and the like.
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automatic test equi pnment (ATE) for testing

sem conductors. In the present enbodi nent, the test
wQyEsamo2H0 conprises a tester 102 and a coOnpuP&r/US2005/003923

system 108. The test system 100 nay 5 be confi gured

for testing any co onents 106, such 0
CBOERS ] Tty SR PR R R SRS the
preser® E%\Qgtlﬂ(ﬁ{ O&l‘%ﬁé‘stlfl |c§1i}{mdﬁ6n Qthiaqadt sgysi GEQQB haVlng zt h:etept(é’s euvh as

odi ment, the conmponents 106, co
automaiig @gtreé}pg)‘ylegp %Tﬁ)tf%‘iegglgfssmwad%r?ng (ﬁag epresent ngocl(ment the
test sy‘s{éhieﬂfoactoﬁﬁi)r@ésractb‘étérsl 09 landl ¥brhfifier s?h&ndommhmﬂekmyétélﬁ 199 eay
reated using fabrication process,

ich,.m
be con@grmd o testipe SuY CIBPOMA 0 R £ ﬁ%ﬂlﬁ?‘@g@% dq¥ges on a wafer,
c1rcu19 ﬁagﬁ{ls ?c&%@d TRV TRe NRIY: Selk@fal dNGpHiRY syfiehsiddn ahé @)setsent

may conprise _any suitable Rrocess

ey thy comporgaisy WG compive Y Eple HtipHeh PEcUiL oSS Tared on ¥ water

or p LeRbE rml% teﬁueﬂ'c@ﬁs 36r C&EWEé S efhe2DMPoRSts QUi RERAdatddnading a
at ﬁ onents an gener at es out put dat% h
fabrlda’ed)raprocg}s,tvdnc}hmay ecgnprn;g an}aﬁﬂtahlﬁyna@éﬁ’ﬁWF@%PWﬁ?Sﬂ i Céeatmg the

comp816%s ﬂ)%‘z ¢ co% des'alodiJ t(b?o?te&f ﬂﬁh%ayﬁfb%p@i@@ﬁx%f sulidile pRdcess

|ona autofmatic tester, such as a 15
mrwﬁe@aﬁwn&nteabéﬁmcamumsm%ﬂa@ly operates in conjunction

Tﬁ[é] t%sielr:l qrgabﬁ) nc?or}rt[l})r{sgsr ?u&acgst ghﬁlﬂlﬁbﬁ’tgh&tn@sts &ﬁrﬁ;o'n&ﬂs 106 and

confi gur ed
geneidfe€ Qhfpundats oeliting tpahd iestirlga and m@yrpgmpmqesmql@gletr@acb@es or other

sourc%gg% ggta?g[g{ oriyer %)&?}3!? :(r:(? sre oapgon@%rﬁloﬁzﬁ' eIu n'l ic tyt]& such as a

conjunction wt
Terady@ERdHe8 and ¥SitaB cﬂp@&tds n ccfrglrnctuﬁxmm b'éer emutpgreahfqr fasilitating the

tester 102, | oad a
testm(gorlfbgcfest&]at 192 Bra}s\a;l?ed ge e%@i( t (‘ro&tt} lilrg ns %ore n%g{ot gﬂset Flrtlcular

comﬁl-)ggnts B0 b8 Seste@ Shd/dpdnF otte Elﬁlfrﬁﬂrlate&Sitﬁta par ameters, and
the Tike. In the present enbodi ne

t
syBheetosten80% ety peis BsfQUngHeTy M tPr? ﬂlélp%% ysam{l P to, for
exanﬁ)'ﬂéj ro%?aﬁlfr ﬁfe%sté’ralroaoléﬁd gat/ér xBaky fhb Sesf progtangresllect data, provide
8 dently of the tester 102. conput er s% M., the
mstrmenmm e s et Fab 1ol ol e Ao nend, Y TG
presefi gﬁ?&&]&elgeﬁ{eecfonﬂvQ%r sPfen@hd rR8ivePtesteA@ND FHoCthe Yestee 02 and

entrfyrn potential problens i
perfdrals rvrauamsr data andt'm yngiensigd TWBRPE@ g 06&%%&?8%%% TihggGomputer

syste(%i'ﬁgg may mp(iglgprtﬂl ta%{atlg‘t%ﬁf &gln% s aﬂ%yze QR InS the FesERPOL, &E @Jell as

onal uter or workstati
a drmﬁﬂ&ctyadmt @1@forndtntdy1hgd)ovqntlﬂ prp emadn dhe fahpicsipn and/or test

procgﬁs Hgﬁ t@ t%%ﬁdg?a Vi‘lhte Ig?llngl?%r s?&glﬁrloé% cl)ﬁllpﬁié a segarate computer,

e’conput er “sys
suchf aqRisbhdt @ofnpoisr @rwirkdtegpnatcadedtast to conetwerked rfvp@rtbﬂmestefol‘oz to

the tes 0 n 0 108
exclgige S ) OB  Cortp AL bt e RSy sgm
may®e RLREERGE or Flegenteniet @:Hertoomphmntsetf\mﬁrﬂcst sysiemn 480, and various

present exenpl ar em the co
funcipy g1%sd eapiff%@ég &7 Sthdig borprigest EE‘W% @%;&&é}‘hﬁ%m clements
conteRE &S ®8 hetkbBk. CONpPri ses any suitable processor such

as a 6 WD 2005/077024 PC#“EF:/ US2005/ 003 9%§8e ? éxlog&%rllo

| nitefhe nvesest SeBIplast SYATa eSO ET &Y gm% oce
andoao%eqﬁdrygr o THEOpYob¥IGdri 01D WbiipriseB yang Ubiitablk eprogrescay iswdy as a

system " such as Wndows XP, Unix, or Linux.
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Simlarly, the nmenory 112 may conprise any appropriate
menory accessible to the processor 110, such as a
wo andomoaccess nenory (RAM or other suitabl e BEDUSZPE5/003923
system for 5 storing data. In particular, the nenory
112 of t e pr nt system ude S tine i
OBl R A A Bl o BB Fprang
conjulﬁﬁbﬁ Qftha@O Bfifagler brating Ny steihf Blﬁ:ihea”st WlmhwaCKfy Unix, or Linux.
facilitate the operation, of the conput er 8accegﬂgl%1ew the
Similaghye Sk mnegB o Ide ARY  (ORETIFRABY yPRTS" ncllnu%le

procesfs&r 119! Qich A9 a PaHdBMtaccdse fidnbsy (RAOME) orethelr lsmmbtel'moram's:pm, for

and facilitating analysis, of t t
soring Heta. 10 RAGHBI: DEHEOTE JAF G SPPB TR TR g S Goess
memo"r)ﬁg&J %3 glfld t&QstvirdainforfndiorA @ }Sdustably nconfigiredisvith sufficient

di men he nenory 112 |s conflgured to store the
capacity erfaciligteghe @De@i}mﬁrﬁf thegamamieiglO8- suitably conprising a

S?n h%f pfe%‘ilp LABLAiRRNS SheembREyPY12 hRlulEs tapayist @& stétthg output
or the operator according to_selected criteria

resulta mbelaeda frpmetheHaserdl @nandHiaciligng pradydls of the iy fssh g The
mem%ﬁ @@5%&%%3 fstUhds @ere)ée %Il&) Ee%?ev@l SORRRNbr hth@Atsl fTh&brious

nmponent 106, such as x-y coordi nates
embodm{enes fiendémaryt blZals posfigureshtopftore e é]@WﬁB"ﬁ éita dugmgndatajog,
for th ANsysterh SOOI R AkLopeRator

suita 8°W%Ef ¥ 2% m%rgjﬁagglggesl%%dg{yetgg S})é a particul aroIje
accorﬁ%@]&ﬂ%};ﬁ@ted J:ﬁﬁ:naténd hhml}cscﬁr traestoortlié tegf rﬁw‘,lﬁs .C00 {r% di nate on

t he waf er ac t. i dent A Q8r Gbr each

mB108 FrBPEs 1o, MFHOR: Hﬁ? %ﬁ‘g o Fdrr gejssgoénogksp% El?lor ex arr% er o
complofer® 10M)3kdh a@txl-ﬁﬁocﬁdiﬁﬁtemnﬁmmhdg 02928 mdsélowrﬁﬁ@weﬁmormsl 06 on

at the corres |n tion t ted
o vt wep S FOrQrel by BRI BBe pEnrEIAk e s
with 2 ar%thﬁr coﬁ@bﬁéﬁ@m% Q&h@corfEE]ﬁ)ndlﬁg bt@fqoomwmythbewafer map Each
con |gqur ed to i ncl ude %ly a i dgq{i eS rkl) #ﬁ&% io a
compegerd ddunfifier hag Qs OfiTge {151y AP éﬁfl?‘l i £OBFPPY e
partlﬁﬂ) b erfRdOén Eﬂéecomp@ﬁ@mtloembml mspoaﬂdmg wlpbabbly on the
as access to a storage _system fl‘%z ; data The
waferyensatisti¢ evlated frofhej copredrndipg CWE%’FV pro e’h Eﬁled’aét r
Slubcalo HloRHagay Sie! eithtifdd by e user as desued
memglaf ?yzblngdgsltj%?%ge systoem The %’t orage system may be
accotddrgab any ¢riterimotttalest dri ve dedi cated to the conputer 108

or i e 1655 8los 13 4ne ?fesé?i?)ém@&hﬁl@ﬁfoils% suRtHIIR 12§ adcesddI dlstorage
dr 1¥e arpra assoclated with a server to_ whi caﬁ% e test
systcﬁly sh&mislﬁ@thes neorme Cereiportipre of Bie gRersy sl)]'%)( érh grlget yay, an
d/
Optl%[) ﬁg%geggﬁsge% fo(%troh ee?tsgitat%fees‘?org% &y?lgmc OffRU: b el QBtc@] me¥ Belocal,

I'n the present

like @H&}ﬂdhﬁe:ilédgcl:atddao slteoaoa@etesm @rthatesipr 103eer B be 1@510??%’8 asa
114 availl abl e, vi a renote sernyv f #©d. Th

harddeiygfiray agsofiated %ﬁﬂba&&"?r N %hsléhr \% rté%%y&%gig ggltmg ring °

stordg@ Cdykieny mayhao@ap@@m Aridors ox esed dgt the fonfmiteraiGior other
such as tester

d
oy e O RS0 B R S comprie
a dath bé@.@ 129 g\'?_’e(kl)llg‘glz QI%‘? R@Eﬁé@%@ 5160%&21311@;)1?00 gxaal:[;éq, a main productlon
ownl oadabl e i nstructions
servetfer § mapufagtpringyfarilitsy nThetdﬁ@{Jasg tlﬁ)z? a’c@@s e8§ge{ éﬁgrmmtl%ﬁ) %uc}ﬂﬂqester

dataCRITRT 5 &er CRMP 84 fdk eo?eﬁﬁn? et ky@fem 300 hmé&ts components, test
hi'storical tester data
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retained for analysis. The test system 100 may i ncl ude
addi tional equipnent to facilitate testing of the 5
waeorpornmet s 106. For exanpl e, the present testPCYESmNF/003923

100 i ncl udes a device interface 104, like a
conventjo devi ce | rface / devi Ge:
progr#a AP BHlogRDl5 BHBIE IOt o e i L0y g (Y 1. Sddiion, he

storathr@MbrﬂQn@ncdnﬁﬁrﬁé fcamplehetonieedntd fites cmn’p an distagicalD@standpata files
tester 102. In one enbodi nent, the device
retainpehfoE ARAASE- conpri ses a multisite devi ce interface

caRf g rs?s@entl Q00 Shayutrdchide Qugitiynal @iipfthit nopifaelhtaltd astign ofithe

single fer. The test system 100 cl
compeutseldbe d‘“ of gxawie rthe Bissoh s & Ste’é‘dﬁgaﬁ%ﬁ%‘{és a d%?’ il ‘}ter?ace %04,

like aa%bgvérﬁl%nzil'dé%cé %téﬁ&blwohﬁta%dﬁoﬁstdleﬁge findldier peahepan éahde the
according to the particular confl

compapgsits 94tend nroviskean iR efeet the COPRIETS ;}@ % 8?(1{]%66“66902 In

one e%r]rglégfgleg‘l?ltﬁev%c o REHBES corfjfHse£X MiMistre delicé Merfice Sonfigured to
test system 100 is connect %d t o, al b
simulmposlyr fesi el entiliesi e siagle aksr.u e EscpsiER L0y nclydegr be

conn?cﬁetd Zl}er C&H;(?Eans rﬂ%p ?Qéﬁwﬁgtéf@rtﬁe litek® théiBtate testing of the

ormatlonto ot her 15
comppyaite il aguctng® thheartisniet eonfigpiptipn, ppplicaiipl quyigpnment of the

100 é% 1RSrEdet Riod@Aéht,0NE test
test Sé#[erf’rg TS her eel?‘%% %8@ |rr ‘é{(an@ﬁ? C }%?r]}fe ec:orrput er 108
systefiRYO0R mmfwadt dart ap;anpraamac@mnura@aéwn upsiagm, ofuch g @nlogal area
0 twent

Bheh 1 er
netw?x%mnglfaget fors &Ho gg nt@{] ork It t% s[ntglglﬁtfg A QnFo‘i’thﬁf | RH8th

€ Sys ut and the
systeﬁ@%blgwm& tepivtoderddael€onput er 108. Furt her, the
mputer 108 be 20 separate fr t Gymput
orTl’ri"'ef9St Blé“‘?“ﬁl@@%ﬁi’ ért‘fquﬁtOB PHEOT ALY eggrTl %%d otrO? (Ean X g@ e
108. Utdr lekai)g ond BEmBUterMDBENAY MR COSEOMRS fo ATEAPPrapeigie noinbetkof, such as

circuits, and the |ike of the tester
D BRIHF R O 5SS RO BHDE, B b P ipys " ystem's

orme
thron%gglflt%ﬁ Rhe EHRHaR6S of Eﬁrcoﬁipam)ll@ﬁ Burftier,Sthe cmnplpelt HX8 may be

perform various pre-analy t ask
I N TG T R R e e
one gpﬂllo%sﬁl%cesﬁﬂg Iﬁ’é'iﬁ;rtb‘é‘rc@ﬁ(t cifthits QAP WheLhilGe Sbthe PEERAI0R 1tsla1é In
25 dat al og)g and/ or ot her output an ses al first
addm@‘p ontieus fndtient mey de es qwdé)ddbﬁf?ﬂﬂﬁgco@auk?a% example, a firs
%ké QByvdrfSofnphiRes mep MRAnedi e the
Comli'% %pggoovrﬁégﬁg a%ng ana ySi's and test resul s
dataForl @xfamnldata maé/sen padh @@uheraath%?@vw;s mayeRtepply the dynamic
ncorrec St nusual results,
datal'o e %/Hé3r tanglg?eg/aﬁdr lfér%étjs with a relativel gh
pr (Ababtl dyistiesn b(fO faiotdingto Tirivus @sptectsyaft thenpigent Higyerdipa éeSts the

comppx}aylmy ﬁ.@p lapé)plgevg§ 81%51%% &P%&Sl? Qxﬁcﬁ'est?ré‘s(&ﬁ? ‘g?)é gfi‘&n%l& akeEhhanced

analg @O Bt @ntifyAAReRct, quektib@mblasedhuowl meshits, p¢1:@tlt1‘a€t '@Stét agd/or tests
| h
L Ebal 5 S5 L S b L At
setsTUa0, sRANEY dith QSRS SHrof liﬁlhtllﬂs wmfﬂb Iaed}’Br lot8 oﬂ\@afers to generate
2005/ 077024 PCT/ U82005/ 00? q ls §CI es
competieriefadiasad.LrdreEPleidaiaplh riopgdata B’P R&F

100408k o TBRY ciRBactedBiidsiih RabHcAtid) Rst, lgidr ottt @roca'dsesuch as problems,
oper%tor such as the product engi neer, test engi neer,
manuf act uri ng engi neer, 8

Pe test system
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devi ce engi neer, or other personnel using the test
data and anal yses, nmay then use the results to verify
wa@r@sor7oesmpr ove the test system 100 and/ or t hePCT/US2005/003923
fabrication systemand classify the 5 conponents 106.
' The test system 100 ording to vari 68604 via th
ineficiegiop PRBI NoF U PTG AT APEetg RS ag 8 T fcn via he

test dat. OFRSSpefallr, dueB bt i@ pidiRcicaEmose pbtsengdEeramdnuiadtivgns ¢ngieer,
and anal yzj ng test

_ g data,  The test s e '
deviceopmeingeres! FTHETPERPERTEL PHBH TRitEh o 851 PR g% ?@83# };%:Es)ﬁl:
LhR¥ve thhesst Rut €00 4for tiRefabricdtiog sygerFiagd classify the
to Ver?ggﬁggftv\%ree applsi cation of the present enbodi ment 10
compinesis 4B®s nul ti ple el enents for inplenenting the
epfanGadsitR 900 REQERSSto VaRbhdp&rgs of theppdenginvattioprexecutes an
el ement “202, a supplenentary data anlal%iglt s .el BNt . o data
enhan@@testamebessrion peting: the peipRenents @ andreplleptie and aaglygin st data.
SR CORRASh&ioaRathy:SioSiwateaipplitatidl 4xdoated by
The t%ﬁé’ls@ﬂ ﬁ)g(]) Sﬂﬁ%‘{fgg‘?%m m)rlzJ than one. dat a%eé. Furiihe{i -
the cotnipater @68. BefewrimentorBiguierds thecrellyargianpficaden of 1S/ Rieagi cBhgdimen
. or_identifyi : st 118S ARshcBOtedt pabespr dltheliy a
md“‘{?éi ‘H‘dl%P Ye e]teélse{&gd%tt] Z‘%%’%Eg%n ‘e ement 202, 15_06, 208,
configitation2kfest2 ab bypplorepiarsdata naliseigacat #5eidgan output element
eratin th L i L9 EIBMER 11aUB lyzing
205. HREREH Hi fE b o R o o R o el
data P6E PR Shahest dsyst.e bR, thotest sxsteimpgan inglugda 8| diagngstic gystem
the suppl erentary data | G, out put
216 f?re‘g?nt’éﬁg%a?afa&f‘?f?‘#g e ?tgrgl%n@bll%gﬁ gﬁg?% é%lsgt@oa generate
S URPh EERBIt20Y, 2065108021497216 siithllzlobypriges p seftwareEiogdylg operating

autonmatically. The suppl nt ar d i S.:
o v bt 14 o S50 BT Pl By el bl S, 2
e oo o
206, o ok 44 BATCHBITEIR 992" BUROP de e SPRRRRZLY des date

suital}lg Qt fuRtinteSs aG@ nabiEally C OP QupplEnsenthBbtestridtads tey tiangpittérto the

tést data. The test system 10Q sui ablé U?SPSSNQ the diagnostic
opergiprecic prather rfyeieme fuhf a5 Hiet OFIPOHLe, Yty CERHY, “ 't 5
I [ &ngi QBnifHo@m t he operator to 25 configure

syste e§6f g@f“"ré@{_tem 180. The test system 100 islﬁiittal%ls\/in the
i nThd abifiguosinn i Gemed 22t ponfigred dbetfit e Br 'derdult™ e

con %@@gﬁo%gn& %Kg}rﬁh%ntﬁce 1R LB OrTIRt (8N diGe 100 bllblyesades a

S stments may be nmade to the ;
predeenfihgiuseatdf dnitinly parhmetorserndt o desirgd, dalorpaiipn frefp By QREPET
via the  conput | Db §sOsuith Gy riitidily @bnfigured with
Conf’e‘;%}%@n%‘Fngg} Sggg?ilg@'ra |€otneg%ggr3§%¥edss 3Ososuper%Jolrlrrledy by the
pred@@msine érgleraltipamnetestentinioRe bpgitasatighdancafp the test system 100.

RRLRAR M OSSO 3 &lired 161 le via the
B B L S i b
comfh@M®Bt 202 then obtains application configuration

Information_(step 304), for e e f

11Referrgg ph@%% Lﬂne?)zen@ﬁ%c?)ét%aﬁglyaégr} d%(?‘réysst B&o ‘g@&@gﬁgeoy the
conngTdtfd%?é?&ﬁér@%Qa%gin&O&tmd ihilniali:tae'sm erock@@e (Figp 302) to set the

exa e, the configuration, el ement 20 C .
compaiex 595 i g 1Al rS8A1S, o] B CPRBSEAHOR e“éeﬁﬁ 302 thg GTgits Spplication

ance
conﬁ%@&%ﬁqnﬁﬂﬂﬁ% &eh 304y, EsNExb@pleatdnd thef dakabagee] 1t farghe computer
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tester 102. The master configuration file may contain
data relating to the proper configuration for the
w@orsat®es 108 and ot her conponents of the testPCYESING003923
100 to execute 5 the enhanced test process. Si m' I ar ly,
-the tool configuration file_suitabl X
108 ondig orgr 10 FReoEBp oS iBERIG G ArT GR RicHcag o master
conﬁ?ﬁ’ﬂﬂﬁ(ﬁlé @} théldhBRde@ dkt prob2sa el @SStoolt i Quratiddile relating to the
dentification, manufacturer, flags, probe
testerj #ht i The anast, cONZMATOTD e Maye PR ﬁ‘é‘ngatf‘ n"F[ﬁ“ﬁ%t fooffe proper
conﬁéﬁﬁnc}n%r Pﬁsctoﬁfput%p 208 dCoth@bingbhicats mh@{eeﬂ'@%mZQE toRYecute
configure the test systen1100 according t 8 10 .
the erihianced deshprooessaPmalrly he toel Grabewptienoe sytabLt iRgHHdesidpta relating
to th@('}ggt%r 14 %01‘2 éﬁlratl% nfsﬁ@ﬂu{tsat:érﬁl'éctfdnl Fc’hr@&&gzp 1P 3fAoss, | ﬂéster node
€ con |gurat|on [ enent use the
1dentrf‘matiqng maauﬁaanreuaﬂags,t wobestidgngifieationyer Wroth@ Reftigpt information
for § e?e |on fromthe database 114, such as the
ot hFéss 5% 102 identifier (step 308) for associating
dam dohfguratiogi démens 20h stan leasonfigure dhet teit sugier AP preordiag to
2. The 0 f [
the dg R0 n T GRS B RHET ik sl 6 TRA LM aen fle (oep
306).Mly adiitichh tl&cmﬁglﬁduord@em@m a6 moy vaelfheswefigwgtiqnrdata to retrieve
ator.._ For.e tegt
Rorth G B BB Y BT SEAEI DO BROSSe Bt o (LR toep
308) rfd)H Bocatidg demllike tldjg’iitlcafrﬁtaﬁctﬂs fort tbaet datn witle thedpateralt0dr The test

pon | nstal.l at t t
systeg13 bQOO’Ié‘lf‘?SrH’l%BOI? P]:%‘g glrl@g I&lﬁ%&{;gqnle %gﬁlgj;)r \alefraulltj ?%u:ac ‘ieps tﬂgtr may be
acceﬁ@dE dEc?ﬁfed S%f%ﬂﬁ&bd—@@thle Rbantdht Fa rexzn’ﬂyle ahes’(astl spsterund 60 glformatlon

eautvvaermas or o S at -are, sul t.a
may S AL R REAFe oo P LB ol b ¥ Bt to the

op erﬂ&h ﬁﬁonzﬁtsthltlaefﬂht &@Jﬁﬁﬁ&ﬁﬁorﬁf bRet-ulor bﬁleafafalﬁﬁpxﬁde kiyhet foe approval
system 1

e con rati on al OH
and/cpran%hﬁ@@élps TandsaRgicgt HErnEEien e pEigr Py ppicy meps

or otﬁlgrcféle§ Hat b Cf}xﬁﬁblf @&}ﬁgﬁfé@%ﬁeacﬁ Qfdaatiaivafen, Joﬁlpoﬁm(l()(ﬂ Icﬁ other
ucts and/or tests, and for traceability

item| tmttmzad affeshbi he ﬂﬁ?qt@anthG dest system d 8o Tde éonﬁ%éattoa gorlthms’
paramgtsers andtl'c%g o‘t"l%?-]ﬁfaﬁg tha@be LiERb il &'fbm £ Bl X 84 laBedsd) correlation to

a conventi onal serles of fests, in
specﬁ'mqmdilatscaadw teBts,amdﬁQ'f traeepbility. ogr am The tester 102

w abl ]%/e olHl)%laF wtalGa n%r%géss Eﬁrc%%ge%a 1% BRRY Merdt 11000 SmbRes a

€ conponen read output test
test dmt for femﬂplé Iineccnmnpmsrewtﬂs a todentignal series peiesty,on aﬁfmdance with a

perforn1 | ti est. each 0
test \pEQEEIM o ﬁ ée%gf QZ Syt agf) exemétﬁ% eace%{]??&sgirgrg 6o gpé)"{’y signals to
conﬂe@tﬁkﬁ@toﬁdhé@)t@oabnti lO’GBﬁldGEhdtdm@us teiedatofrpo m]m*rtonmeentsr H$. The

tests may ] s€ an riat Sts
tester B02 nﬁgtpe{fplm {Eg\[} eotfst% gthaP ﬁ one; E b%e yn g W?fey ‘é{'th@%vafer itself,
and leSAKREEMBAP b6 Wepe@BY sevR ] aifiRh roln(lheS beahd commmelams%r | T:he tests may

dynam ¢, ‘and functional and {ess te Tes
compitany PREFopBE S0t OGS BaER) HTTER U ARate Sl eakoge

curr%rﬁg&'reﬁﬂ&fié ahti@ Qxlaiﬁ%irﬁ ?ﬁantng,%nﬂ Gelctichll and SredCigsts. r'Eﬁt data from

data may also malong@terml’a £a¥ d
the wetbisgie stored et qrqusacgﬂﬁaa@ss@ppli@e% anefyss pi/thp At data is acquire
/r@%? 3 2 15860 §8koBPREEAE AR e anigaSindaRe.
Thedgl; %r%/e%%?dzl sat oner of tﬁ%ﬁconpoﬁlgnts Referring
to Figure 9, an exenplary s@t of test results for a

single test of nultiple conponents conprises a
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first set of test results having statistically simlar
val ues and a second set of test results characterized
whyoosalrwes that stray fromthe first set.

result may be conpared to an 5 upper test |limt and a

C%&%‘Lg]@egxeégt&gst Ié)Fu% %’8 'ztﬁ%s@f)rtle{]cgﬁié@oéorﬁﬂﬁleﬁs Referring to

onent may be
Figure®J, a8 Sténipidly 8t od tésbrehlpdorntd simple tostiod nnwltsrée eTRROESEREF gQMprises a

accordin t t .and/ t aful
first sptyef Tle@:s’i‘a%rri§ glﬂvln@ ?t??lsﬁ??ély ssé%loaﬁd\;as et ? g at £e§ ??Hagletfor%g?ng fhe
characftérfz&l by SdluBfateia s édmt the ﬁrsc oatt Badh testiresudt maghbd eongparedta an

do not. For the presen
upperttéﬁa{lmgtaltlg? 19?/8%3 tEnif. |, aﬂ? ctu? I'T su{% I}grsae odr Oc%ne{ét)e(e}g% S either
limit, {R@omPStchPina bem;lhﬁlfﬁzﬂ a®h f’lﬁlﬁ\paﬁ'éorfca]udrwtse claesi fikst ascerdig to the
are referred to as "outliers”. The outliers in the
test andéos thertet igst: nmay be i denti fi ed and anal yzed for any

3%%? BE in@li&st RUHRORGhe 946k @6 thaDstiagtefrum fhe fprstteniiabxoped the

I abl e conmponents. The outliers

contra] dimiitg.emhilefgfhaas Japoto Jer 16 PEFTH gprpme&,ﬁﬂ%ﬁ,&esgﬁeaﬁ%sqﬁat s&%sjfrom
@S HmANSk otheRRst BT td e rdgteae@mssfesed to

the ﬁrf@%{&&%ﬁg% é(gtb%hrﬁlgg% ger%rgr at eos the t esltL1 ‘i, (lil| ts ! d ?
as "oot]llb#BUt Thes putliens ainf e teH aBsuiy @,qyng?]tldentl gda a’yze or any
e Lbb@n 11t @Stefifbld @8mbdh ﬁt I ase eﬁthers may
approalgl aPrPre: d]cﬁﬁgéd{dgﬁttl %O{e% gt a recej vt()ed ef rsom eah d
also Kwﬁmd) m@ identify6a ivaricusaiojential pj9blprﬁ% apddey Epraygmepts in the test an

g@ yocessgs performance of the conponent 106, such
mang, ui“ﬁ‘%B a particular bin classification, for exanp

by sciaenpater 30 gettemteshtée (t,qu@sul‘gn‘@e [ogtRaE te@te@a{ta for r?pcilgcongaﬁ)aent
test, %.IR’}SI‘E%%%#)'@;]? § ornacggg tﬁ %’cs't%‘ll' i £af b QA &rAERO ?ﬁeo b&utl @st data

etester data file may
receilddChd#8l €achdBhipoaehall 06 isfanalyeedi hyrthagsmll(n tosqlﬁ,shlf}agle performance
| ogi stics and, test fi £ &n
of thq-ﬁgnﬁoggqtépg,osgg ag info 2 Pagtufu% i c?a(_)s{sllgigzﬂ%)ln fof @%a{rﬁ}ﬁe gf‘ lJtpearrlson
to thd Qe @n@[bv@k"tt&tlhmﬁtts | ind tlSeutBbul‘aS)f ahasdeastfmt@brt wenkp S@mdam the

f : st d st c as
testeld gz;tgafqiq | & hﬁé@st% %’8’ ggn@'@g Ill%hl% r?dillﬁorqa"? quro}(mat;lc—)% wal, es{l h

e stor age sy S em f
logls ﬁsrlﬁ@dr anh% robtdh Aletification @dier TiRrtedtrsiat, ﬁls w:iheralsrobtyled to the

e anal ysis el enent 214
compoaIQ8 b o1 DUPHe: Y 24 HHTBE BT LR S TPRL e, and sored
in mgtlﬂ?lgfj OfRNALY afA e ARRIMSE 18 st&éd?ﬁieﬂhé sﬁﬂfgeayyahmszs lanper term
provi de enhanced outP resul %Eg

storagejmnllaémmlaiﬂy, stielt 25 byamwogl é‘nélﬂgﬁF e%%t y provide
an%haﬁ) ﬁ{eoc%%ipﬁ{e? 19@ ?éc&%ssthQiesfeh 8ath G5, ﬁfe sﬁ@ﬁl&m&ﬁa@dﬁta&m&lyms
o AU gig; ecgmltr seyétsm; e SFHP&‘T‘%W data

eleﬁﬁﬂ@%%?mh’twtiae dattaao areidg nf? qlg Ep lﬂé)l? TR

>c18m¢ 10 WsRhitdata @S

anal}ﬁﬁést %{618?“§P8§ n%ay %ﬁ%a ﬁ%’ﬁ ? tfxf?iéﬁ D data and cHieve B

suitdbltaoBetBrel stHoﬁ:semfnptm ghel astlpplcmeritaw etagas tanplysip pdement 206 may
oper at or,

g i in
1mp}5@e%tt ao§t%ta;tlc nggxe 3’%raagla{yﬁ§grﬂ?ec5 dt%s‘t QSta af gﬁlnltlﬂ’lé 'aﬁij d@ﬁtj&‘y g

Is n Identified ma
dataCln @hava&6ridics poardiaaf of istamkt todke dpesatalr ol data a hafacteﬂsﬁcs
2005/ 077024 PCT 0 0039 h Lo diad & such
idengified 1pay Be &rEsitel hJS%% ﬁ’ﬁvs %) ené%ag n}sdgl%g | cutate
as dit#aldstical figures according to the data and a set of
statistical configuration data. The statisti cal
11
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configuration data may call for any suitable type of

anal ysis according to the needs of the test system
wao@sarmsor the operator, such as statistical PeDUSHS5/003923

control, outlier identification and 5 classification,

signature anal yses, .and .dat rrel ati u g
R e e
figurdR€dcb A tohie alanl yi 8 sat of mtidticateconfigeration difan Bhe statistical
matter, of secaqnds or. m nutes. fol .oy No. '
conipRIapat Tt IR S ONRS Crar U P kB o b s
systef@l 1@0&6&/;>2&|6|d15&¢j:o@,lh§16h pe Etﬁ@itstiﬁaltﬂr(&esmhyel fgutlier identification and
automatjcally th mni i ntervention 0
s e St e, T L BUSEA AR, Y Tebfcony aa

analyS¥ $i&HBnl 006 saftdbdy peifernGOfp Whalysid @Bruretmkyes withinst orgs: of
the tester data #3

> ile, the supplenmentar ata anal ysi g .
secongs efrrutesopllpRing gepgation ¢fdhe t ¥ %1“}- ot ﬁ%ﬁ‘épfeé*%ar% goed Bnatysis
elem{:Ht %?@(fjn%%l LRE pERSRIHLE bnal{i8s fuldmaRibalyyitls mafimbhiateewsnpart from the

est da

a and facilitate generation of supplenentary
operafertaad/anigstsngipedtat i on of an out put report. Referring

NGY 4O FLIHIESsvARHC 00, Bftert e cRfRBE N0 ededes ARA tords ke tester
suppl enentary data anal ysis el enment 206 initi

L1
data Gilepthe suprtiemantary date analygs elempent 206 gerfors dﬁﬂ?%ﬁiﬁ?hm%afy tasks to
director I I, & t f &dseMARtanl E8diBtatel tion of
prepa(r%tﬂéepcoéff%’)te?ol@ﬁ%pgﬁ%%le?rfeﬂltead}jﬁ/) udatsa anglnysi Sl gl?e%glﬁrta > )
suppRABniatysdnta atdr frepeessionmifn guipst iepert. dBefarring noFeigdtignrehgA-C,
conput er 108 for tary. j hatif tes th
the p(r‘ésgﬁ %’gtfoél.lmeﬂ%’et%?: o nﬁ‘ﬁ%‘h@gﬁ g%{a at géﬁ’ﬁ“%ﬁ%off ncflug’teialbaes °
teste @ita Gife foagiost inpst distctry bartespangdingeo st yelavertictestérr i (stgp 402).

The t%}}%zfe%p’rg%}ec%é%é{% ysx%%&e%ge]ntd' 969 dlsoleg:&ie%égvgkgé{Fm&ré‘a_tefjl%t;ﬁepare the

sO creates ogl stics
com}_ﬁtﬁérﬂog m&uﬁlﬂérﬁ@tﬂr@@)alysﬁt&‘ theogpitynt testslataef er ence may

i ncl ude tester 102, ar i on, . such. e.le
B L
from tfle ?étQit% @dt@itill_e (it@\ﬁ{lror?l) [0 Q‘héﬁdpﬁ&mé;ﬁﬁ@rchtgca:aaliysis a]sm:eg\r%)ﬁ alsn creates
i denti fication. e_cqnf.iguration data SO :
a logisfsh trfereics (REBADYY | B PG RACTPRS i) GgPdR o RR 02 information,
such%ﬁ'Tﬁ%ﬁgt@gldﬂ"ﬁf&Hﬁﬂéﬁ ddrRed fidat e tobheorifipatatiph didy. ain adelition, the
e

‘be identified in any suitable manner, 25 such as
logitigotefanence is agpened anHdenifieai9ise 114 (step 408), by

as %gg ic@ﬁi%l%%%t%t& heyt 88 @lclulifZnl femifiek | foRttheO st Pfogram that

4
readi ng romtthe master configuration file. |f FO
gendrasd thorontputitest datenfhe festpPEAMAEY Breldewtiied) if SRR quipbicpannet

410) .2 t.est .pn ' I id OBy T ciaBork Fait e tesh 102
SuCha Ss%)’c(:)}ﬂg{gelgﬁé\f?ﬁgetgg%g%dggﬁg @é eﬁ?gi)f P}c,:_a\t [ gn (()st ep 412).
idenfifieationn i guading o fdat dhe umaster rconfignmation; Ele. t HE Noafiest Pprogram

.. l.nthe test r t c B0 i b ted and
identfipB bt G BT ERE o idyiBfon may be created an
assodlated Gfitht thetewad idesifichtiort (step ptBsent  enbodi nent, the

suppl enent ar, t nal ysij. e .

{1 18 FoREUETR ag\%ﬁl@ﬁr 3l TPl /65, B R B Foccssed by
the Rﬁie%ﬁﬁ@&le@@&&?ﬁis aaf@r 20@ikfetver then alhaf Yeewhf¢rst dpthe present

414). If no jndicatign i rqvid the ¢ . .
exnogimasablthe SRRRAGTES (4 ALt RO 206 GF e Mot dfdicHlle which

the test run. If the wafer for the current test data

file is to be analyzed (step 416), the

12
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suppl enentary data anal ysis el ement 206 proceeds with

perform ng the supplenentary data 5 analysis on the
wo eqs/otmea file for the wafer. Ot herw se, the PCT/US2005/003923

suppl enentary data analysis elenent 206 waits for or

waferge%g gﬂséq?r%ﬁ{yé?%/&%g éﬁ)aﬁlg Pg Zr%di‘caé?rll & &%866’1% %25 Jt@1e108 su1tab1y

stab i sh
dd@ﬂ%ﬁ@aﬂﬂyiﬁgéﬂdﬁmﬁmmﬂisngmemﬁSWMO “be analyzed for the

vari ous fers to be test tep 42 f
{etneappieop di% UBEE B GrauRech Gonty P th G e ™
supplén%%arﬁ a%téi gflil?@sda&{ﬁa%t@lme Iiir@feydsd&ﬂapafu?iny@ the i@pédrmm data
suitably identifies an e s u
analysise PP Ahe feshdate dile ozl eafelc Orrse 1% 5 ?e%{‘e“ Ay %E‘t%g@‘gl sis
elemeﬁ{ﬁ%%ants & o asdegks thd aBititdst gad ﬁlél'(stepEa‘[ﬂ) section group

I ncl udes one or nore section rr S, each _sectio
aflhe pupniepapsy dpftemahysianab 2Df o o0 %b OB, 0TS section
group§ &6 tdeCthat &P?& th§%hb&mwfame& B HMAdS@tep MA0PUSTS ddensify the

conporient groups positioned in
approplnfed etasionignag taraealy tafthe PEPWPE datergie Sé‘?éﬁ‘ﬁ‘lﬂe“ary data analysis

elememe E&%&&\ﬁ%h%n egléﬁg op@atesﬁgﬁdtpﬁoﬁﬂ/d&‘inﬁﬁ)ﬁ fot Binpleac@ording
4,  a stepper field 506, i rcul ar
to thebtaml prde8n ami/ong\thq: wstelz@lﬁ@nfgg‘gon aEaca @g:dxpgrgfougfgc u ogﬁgr more

her . de I & OREM e sddibhebe e same section
“mu%k%?V%n SS%%BH%gggdgédggggordlngefol
Qpaﬁonflguratlon of the conmponents, such as order of
onents roces S t UbB, o@hpd toned i
ISHRe GPIEES Sl B0k Al Sohatal 208, g dosoned
reddié?@lﬁfeh efreat of itlbewaflef. y Forf exampleandtraing ¢ Figvte Shef sqotign sype may
mclugf‘!.1 %{?SVC ;%1 g(téli%%ﬁﬁ{)g%ts e,?a% T fj%?d ?]% ‘9 %cz?ﬁa? gandy\ﬁ(kha Ha?al zone 510, a

portion of
quadM@f S, 6PaE diRdr d@ﬁfbdlg%upﬁl@,&tf comenentst thfquo‘r er‘qym;tyms may be
h

the wafer, the test dat for a particula o)
used cASAIBINENES the OEHEYaaY P é]?e ‘¥8 Pfﬁ}?ﬁts’cﬁarh aé£: g%#gﬁfcésom Prents
procégg‘ézdegéc%oﬁs5§p§|tlﬂkear Wet lliket hgudingrueys dfeainipogents 10here analyzed

wafer. Upon identjfying t e section Ul
topetberpaintodvierapla gD dEHE: S BRTERERIc hipahf gocistd
with B X SF&! &Q&%ﬂ% 2Q6afiRlft pMESN aﬂmefmtfetrm@es nceloemam heat like

con uration data, such as control n1ts a?qunmyﬁﬁhm

othelfpcmtggls fob thetvpdert the feswaéagfoaﬁi’ ey ?)trgr?lé’s‘i' SPTPHEE
comm%l% );hare{cﬂeé%%{ slor ﬁ%@ﬁ assb&ifted FHR Rle@MBRhdleatthgtod tanedfyrsi s

suita retrieves a set of deﬁg 1g 1 al
st Hpors identifyime the aacti@n axoup fier the SHEeH testpr it Igallf suppiementa

data g{lélﬁl% £k et ﬂgﬁtel?e% ?Cﬁnlﬂ%? rQE@dﬂp cdrfofRitidr data, @B laﬁ @6hntrol

I'CS an I°cul‘ati ons may be designated |n ;
limiteBAd efigble flads msﬂbycestt neogrgre pad/or teger B (siep ARdl et E% %, the

supp]cée%]l@)e(:"lﬁaél>;{J thes 5{58; & tem ﬁjcpfdée TRALR! retidthves andk Yob! desBle Ridtics or

one or “nore signature anal ysi s
calclﬂbtﬁlﬁfslalsfdc’@teﬁs‘ivﬁlp edc214$ecfmm' agacn thel ssetion srovR (($teth 4?3//) gDesired

or other 2005/ 770 PCT/[ U /
statlgvﬁ raaﬁ ‘ia]ﬁ‘étl\))}frl?“@f:% ﬁio cpigyale 1n allty 1%%%%? &?ﬁ%@%ﬁ/ the operator or
retrléx%'drﬂcﬁ’{ & ﬁ:le{] eFLﬁ'thgﬂ al}el.ﬂth@plaingxﬁall daltwmla]‘ysls wlenteat 2Qfamahalseidentify
as we (0] (o] t | o
one pr quj@gnamye ayéq:lm ztlgqﬂ,t s, %%%Hig T ef/,c acgtéfgrggg&bo%ety]t)%or other
configuration element 202 or the suppl enent al data
anal ysis el enent 206. Further, the
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5 configuration elenent 202 and the suppl enental data
anal ysis el enent 206 of the present enbodi nent
wa niosabiogs al | ow t he operator to change the PCT/US2005/003923
configuration data according to the operator's w shes
the st sy 10 [ t ;
appro@@]tﬁ Sti* lﬁ ﬁm a"i’/aefe]f %leelrﬁﬁ{sggg eliet g t ﬁeammhms from the
<hmb&@mﬁnguma1|on data may be associated with rel evant

C ri }o?g{?iric 9 PE %lﬁa%)g{%g rf]n_ag{be é{{(g&l&‘?d%yu(fé?auﬁsor qgtt)ﬂllﬂlctally accessed by

he "oper at of
the co‘ﬁﬁktﬁﬁﬁ@n éleBefitt R ror Slmlﬁupp]&mﬂaﬂagdm pnalyrs Qierpqxt 20¢.u |Farther, the
ki nd of compgnents 106, the ¢ Y-
configniatigReslgrpet 292 &gé tq%%lpplggﬁlétal @g%)laléaﬁysésr glgrg%? 206 ?f the lE)r%sent
emboGIHTRONENALS HBG WBlopsdtot s thiangd e @inﬁgmmmeddjg/ atdoeding to the

oper at or . The suppl enent al, data 6
operatpf §(Wl§h€é\ﬁr dlaes teﬁtosrys@@n]fqog‘i‘iﬂlﬁfeff{?ﬁtsaﬂgﬁ?{ &9 conh%lgglﬁ]tn @a@a have
been Lfetteal t}fé%ﬁﬁédrbtﬁmaﬁ& Asdbd hondtediaita rela'\haﬁt @mtplpei emesioad for

data anal ysis elenment 206 SU|taPIy al | oca i BRI Y. ction
future( st epdefadi condigigtionsdata. Jor eramPle L thh QPRRAIRH FYCt 2 “ia

group 1'3? a g%ltti%ulallﬁna @f pﬁnﬁ&n@ﬂt@@% TRecompues ab8 ey Sutonakitally use the
es nenory for all of the data to be stoh aﬁ ¥ ‘
same sdwaos grb doreatitsush @mpanaﬁal Opgmieseingieird o3esE™ISe RE P FPRGT"
;‘iiah?m tl%x%%mtgl {iaﬁa ahﬁ{%lé Igﬁn{eﬁts b&d aQ@t}ﬁowﬁlﬂésefor configuration and
S

enerated by the supplenental data i
storagenall 16 itsstee [detasiiie B06ddicont fe1 pae sl apcptal daftcprplfeis cloment

206 533%33}{ a-{hcgte?m) %1‘0(%); @{eega sé[chaajs agﬁwn AR TRY mBRosAl 1oy faatiediata

umber of tests
to beR&IED rnmhlmnattolnesummppm@dmmm@@y fonal pfithe dpte &e b% geter by the

supp]g%nglgtg gq %iyses g%‘rgeng 1};15119& n%blmp‘% est %ta@tﬁ‘(ﬁ'ﬁ ieAdester data file,

or ne e Supp enent ar dat a
statisBOA Q] g%ner@tle&m}?mlie s&’l@ﬁﬁmm‘tﬂ dataeanla]ykl@ eledieah2Qfl, coniyol pprameters,

configuration a for erforn1n
o e e B S BTG R RRL RE R A el
the nufBtr SBkas pédidmsdpp |t1%n®ﬁﬂp@h@hts:i Hi6 tenainytst sf sdctiome gl[ouQ 0Bays,
| oads the rel evant test nto r
the cemlepL e o HAEHEH GG BB AT B PP RGPy O il Rk G analsis
dmngﬁbgygmhaﬁyﬂgata The supplenentary dat a anaIyS|s

nt 206 may perform an nber es 0
andlhys el ofcthd ,cgm;?%qut]@ntqa@ %}5 @E%?@H?% O%lp}h%mentary anaiy;éls are
readg QﬁH {éé%%rééélﬁ%ﬁﬁe &hﬁuttt(%% Hata, SUS bgyPleh¥taryl @i by sif elelhent 206

ot her rel evant crlter%g The su qup d is
1oadsjme aela‘rvent fesi data iatoenremery A6eP agd p s g %‘8 entary analy

on tﬁ tfe tobtNGatS € Thb Q {ﬂnta?? |d§ﬁt BElysiE N Acne 06 tnha(i]Sperform any
ing potentia defective conponent <§glt .
numbﬁtahé types of claemtalysmacmrﬁ@g tethe PQ’@P@WF@tlp@sCOP ‘trﬂé’n © tes

bYedigR! L 1i ata analysi
syst%i@d; rdﬁgreeg Iof 1|e er'attag or TBYr defa0i:f 3LiRriTRMd @pbleheRial dat lysis

he present supplenentary data
elen@ﬂﬂi%&hﬁy 1&d @mpire® @Gnalfypy the xeetiphseior gagotad| og{trégteraqﬁ]es identifying

roh S5 P BB o8 BERBERAtab s n

outpniibhdRRARA/MMIRAte m@mfmnﬁngsoﬂc@ﬁasm flewspondi ng to
various criterja. The

andhg §Fe§entequgnlgwgnt%61a??a§)1a S5 18 %1% g,l nfo? % rﬂ@r " eallculates and

analgﬂ% QAR sthifsibs Waded b© the Quiptie tesf da‘taraamd) ndengfieshaata and/or
perator and/or test engineer relating to the

conponents 106 and the testl4dsystem 100. For exanpl e,

the present supplenentary data anal ysis el enent 206
may perform output data
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5 correlations, for exanple to identify potentially
rel ated or redundant tests, and an outlier incidence
wa@r@bysioz4 to i dentify tests having frequent ourPCT/B8H05/003923
The suppl enentary data anal ysis el enent 206 may
i nc| a_smoof hi ng system {0 A L1 BhOGSS SataBalysi
compargde 16 T SPTR I AR Eega? Tre st sl B ORES Statl iy
elemehtd®8 thalfyi mtdlﬂmfpﬁnckmirﬂela&rthe ot(tgltte@t dg o proyidg irfermeion {pethe
enbodi nents,. t he CESS 5@% ®8. F
Opefafah?lidt/‘goteﬁﬁnﬁlﬁﬁer ] 13{}0 {0 t&‘%g%l@ S5 etghagq gﬁl% Shoothing.
examplél&thd PRtk Rgpeishem day aﬁdlm elelmamu 2@6 mey getfhing avmput data

changes in the data tre C y
correlpfiong @9 iegIAPle 4o Eéltlgb BotER 161fly 6aate%1 (% reo udtnlag%t t@{ﬂé atﬂd r{a‘ﬁ outlier
1n01de%9é?’anal-§191§ iSRRI ke HYiaE aseat aulidrabl y i n’pl e rre nt ed for

exanple, as a programo erat on .t
S bt vapiesmpntary dria AIODRF A5mES b ? TRt Ehg system to

1n1t1a1\!}"’¢1{)!:é§£ theRBASEMtd O snPTBOHLE | tlﬁtl aflch essdairathaadmmﬁcat@ntogﬁ outliers
ious criteria. The first phas

(step H2Di dn gﬁg@g&ﬂe@nﬁyﬁ% theﬁﬁgog%pqyétﬁérﬁnglpr%%gsslggy Be omitted

and tﬁg Siq ﬁ@?sgécy \RQﬁl@lYt' %thﬁlﬁ% e]f’ltba@ﬁ@&hf&lg @kﬂemg map dllor identify
snoot hi n e test dat {1 na. .o
mgmmsmnmm irt th Flytadp@g%ataé%thwlk? m@qhdp &‘QF‘{% Gppetator by

the oﬁtBltt | enY 3hs'e 1L sﬁootﬁ n%%%t@rﬁ’ i 85LEK i IebHEh&GCfM dkdigplé, Qs a
? simoot hi ng techni g and sup g enent al |
J

prograde dpsrtatm@on ttﬂeecwa:lutee smm:l@ﬁ nghe gneptiag sYiemR ﬁﬁb‘\éﬁ’w Gogpprises
& b S ¥ alTue fiaf Phissen
multlglg §e§| o yryoc] C}j %%?; &&1‘(&3 gﬁ%algﬁn#eeevahﬂﬁst brtbri ) ay

ts a threshold. The
1ncluﬂd kb Siasis nen@ioldiing) preessni Gbe stplaieentad p@ﬁ@étqqnﬁﬁ@nalldaﬁrgwde for

el‘lha]icﬁ tracgcgond g)/rsgélponagsntﬁo (ﬂpﬁ%&t{ e {%Ltstﬁ tends to snooth

rove I ng o the data, but in
a ThHef dvoetivg Emmne Sulfablymliel’maeSbef witiafrodivsiing an @éﬁﬂw@l}'@ of a
Further, the nma

selectedjtester Idatupbarcc%rg{rgr :ﬁ %[ gfm\/\%th% @Jh gﬁg o sﬁ lérﬂ%l'lteﬁly adJustlng

ement
the vEINE &cBidig: to RecondBiobihing taqumnfstmem bheyOEibmatraé galge and the

luralit f di
ity eI P ARPEOKo TG srehg S sRi s Hrlob e
data. a’ﬁﬁe RBRd B othiSLeethue A¥D &ths t’d;gsrrtoetﬂ‘lhe qaxe atdjort ingprove tracking

sel ected datum to adj ust e of .the selecte
of thgadatan bt éo ,adqhﬁ‘@ren’g Ban\)F‘FétffPé'? t]i\ehgrsg SW'B%H) ng o‘ﬁ%ghn %f.lél tﬁurther, the
thresﬁglﬁtxﬁagacoﬁﬂgfﬁé atyER@RIe |cHterik Wit de@minkpewhempa i Iap;gy swgﬂmnntal
al cul’ates a predicted val ue.of the 8 eteddata
smocnthmmTha saloorhipg Apgety Saitabhy Feannerss SR of é’&??ﬁ?‘a%é o
to a 8putralﬁ§ glie%g %E'WHE@ t@%bﬂéf’ette b Remyaisde redultt hel S@ﬂl&iﬂﬁ @etond

or di whet her the predicted Xg "
smodthiap sechnigeciorte sehacted idatum to pdipe thg \ﬁ}éuetqg' the sglﬂstg atugl according

to v{hgtlilgrt 1ih]§ rEéD){Ontplggs%nt it glgétg APk rdsBolg Ui Ptu%%ﬁ[ {BEEmEAMAL system

raw test data point (step 802) and the
Sultafbmldﬁlalfﬁé asyradietnd paloc ebitls salestadrdatumeend may apelyta %"é@ gmoothing

005/ 0770 / ( e&@cﬁhm to
teCh’E%@F%F% PP z ﬁ%smoatqﬁéﬁg%ogagr&gtg ?gheg%k%&eél ?ﬁt%{gt hi ng ®
wheﬂ%ﬁﬁl@B}eld{a:tddlvaldeyneetieltsewmlﬂesshmt her snoothing is

opriate for th ata po
f,emrg%fﬁg\ilﬁlffﬁ & B 5ust S {nioSﬁ % %:stt %rl]a %mbtf is0 ta‘tﬁ’}i Ex{t Q:g\'égl? ;@a first
raw'f@s‘( 488 peRP(dt§rlsd) adetier sidoehinghefistear proem:d@tdﬂhn @ektgraw test data
approprl ate, such as according to the nunber of data
poi nts received, the 15
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5 deviation of the data point values froma sel ected
val ue, or conparison of each data point value to a
wao boosshiob4l. 1 n the present enbodi nent, the snoRCHUSZP05/003923
system perfornms a threshold conparison. The threshold

point %S‘;EB 83r | S ?fé)geef)?er 1] n%sinh gk %e %ﬁ)éijfﬂ ofls, %@%thﬁﬂlg'@stem initially

SnDOt process IS
detemﬁhﬁstxﬂ{émér eodthipg nsa@bpmpr;ateofbed@ datp point| awiu P> ReOFH ﬁ@sm

of the data. 10 More, part.jcu h gg@ﬁﬁgg heth
smoothing SACTRERAR °1t e ?ﬁtaoce%‘g' %en? sﬂﬁﬂ 3?1 gﬁhgdn?ot al raw . ether
smootH@k as Repiopridee, su‘vAl‘ﬂIa@ hict@diag g0 the singhert efddats pokss feopiyed, the

snoot hed dat a | nt . So. ditio I
sovin e e i 0 59 APl fe AU Suin
value ?@3 ArdRRb18L 1 88 pra3erd etnbodifr e the mglos’nhmgts[smtdmd)gtfarrm thteshold

compisoB R DYoL FrHESHH PO BT BET S fpRae. 1
so, thé I Hootﬂfﬁg ptf&%ssﬂé geiediy@nspmed tnepio@haﬂao pmmlrttlal Emoghing of

excee the threshold T1, it is assuned that the
thedaWCeeded threshol d corresponds to a significant

d %/Poq% gﬁ%lgulgﬁ}p M kiRepre e Erﬂ@&inﬂéﬁt atha ﬁb@odeﬁdﬂtarﬂst ‘eﬁh an $hitifltraw

ata.” Accordingly Lrence
data p.'oli’nt @S,hdlldl is by Spngnatpg)as Eh._e ﬁ{g;tsgxgoéﬁ% datg, 801Bh$0r it a%dltlonal data

pahcl @avi [datar poshid@, and
pomtsp 8{6 1iec geddgicfaalﬁyz% §'@1ffésr§rn182?§etv@g | Sc | ot a M%@&O)an a
precetithg spioothed datap}omt d8ds is ealeHated cqrg@gr@ia{oa g%?ﬂ‘f) (step
| LI de [ toRecB @B bmadtHled Mia point
806). {,féla cgffd e%ﬁ él%?aat 3 optolﬂﬁR aki gRRecB@hng bmaste poin

does not exceed the
Sn1 6&1%66 e Kﬂre?ﬂnld theitps oswsed dllt g aceesied gk comesponds fo 2

mgméqrtfggéqggﬁgg g?ogb@]glss%g’i%ed d%i 6§(P ﬁl%lﬁ:gt%g h QR Ah the @fa.i Rb&dr(ﬁhgly,

Initral snoothi
the o&fu%&%%ft&rtmhld%crassh@,snw snoiadring gamrrpﬁén@athgd dﬁia point Sy

in the n dth
s seommiim g b aeth o SRR % TR EEpARRAES md e rpees
proc&ﬁp@ttﬁéﬁ&tﬁ&%@s@mtsuch as 25 accor d| ng to the

equat 1 on:

SeIIf é@t (@’é(g rgﬁq;o‘tfqﬁ\yq:p& t %é‘? %’f BPIIP} 211% rec %ﬂqg @&80%{&3 Hﬁa @omt

doesmfe)lcgéci hakhrSMBRt Ty, B ﬁé&@@&&u&tﬁsta&ﬂk&nﬂmﬂad data point S, in
atively | ow coeffijcient

oV,
conjlgncgm friithagnt 1@%@@0@1711%%%?'\{%% ?ﬁ{) t lée Hlt%al sm?ﬂthmg process

prov ?416 W&ﬁlﬂ '3g tlf%r&@aeslﬁ)r%ﬂﬂnpﬁqmtﬁﬁ?}ﬁﬁed;em enbsdiment, the basic
d accor ing to any crlterla, d coﬁlgur%ssl Nuch as
smo@thxgng NEmeRss , CONDIsSEer C‘H’{Y@BHOH? n§PEBAE SEER T Ea T SR of

accoFc{]é%toqgeoltoﬁ{)\gglg%%éatu%m the data processed,

renen capabilities of the snoothing system
and/ or &inyRattfac )M éhal For 16 WD 2005/ 077024

FF;SI};' grg a5/ Qe 3 ésmo%ﬁﬁ%éo@fﬁc‘eﬂte shdhiak b3l orpmpot h| ng

random wal k, novin
aveghapgsxial sﬁbdstbﬂng pmcpssrsgﬂzthlwhses h |r¢1@tmelyelg}gydw§ﬁc;e§]t M, to provide
seasonal ex ent | e al [ edmioMine9 d
a mgqlgpaépé eam%lp Eysanoﬂg g g;lp ?rg:p ?%tg t eT¥1€ 1&“51 grélrmot % process an

coefﬁ@ieﬁt‘s 3&14&9/ benRRtfRdt eﬁeoxdmgato ditye cuitgtia anéyco@’églfrgci tiR ea\ny manner,
howg{{]%p?géqe?é ;g £t9 atrtllgl e?prphca 1 ecft (tehd tsr%oc?‘cﬁ%gt g}s{égr the data processed,

requirements and capabilities of the smoothing system, and/or any other criteria. For
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5 snoothing may be perforned on the data to enhance

the snoothing of the data and/or inprove the tracking
weroosheroesaoot hed data to the raw data. Ml ti pl BCPIazes003923

of suppl enment ary snoot hi ng nmay al so be consi dered

exampiee ‘%Hei nggg%ﬁo Pg p}o% ssa dagr énﬁ)goeyn%ﬁg on, qaﬁ&ﬂf'wgllﬁaﬁl%‘smgﬁyerage

or conpl enentary.
simpleaébhohérmial, linbe wtpmnnaysdammham@ﬂah Gxpapenil ysgited movmg

averagvcw;gttagsg@éﬁ%%@% Laly c%fssmp?]i‘un& ?mﬁ?all?@ﬁ%?lﬂrtﬁea&a%a 10 In

I's’ana
dehedm ﬁﬁy Wa ﬁtrt‘hef artal.yzp@ fofr amh’bowbj ectsd tw@n@ot@@m Suppiementary
hases a [
b

impro9&the |t1|%l91§ﬂ§ ﬁﬂ thé Emﬁtlg]ﬁdnigtaﬁayhehewalgtal Madtirls p@pesgﬁg)lpplﬁgqmtary
exanpl e, the snmpotnln tem en Yy

smoot(lmlgamaysq}gq]b%gonﬁlgerg% %Hf %/Rs)rcgmﬁ, e, FBR 16{1 The ?5}9031 lg)'ﬂasrep fhay be

indep&lfiet, RALBERnERE o ¥mPRIRNAS. NISadditionp th@o@da ngy bataaalazed to

genefating a conparison 15 result according to whether
deternginb sthaiher EPplymentary SROPHIE A WREWIAY- adj ust ed data share

r?ﬁ@ﬁ’ééent e lbBliRAs 'EHeRia(a%'s‘ @ﬁhl}’ﬂ&d ke &éieﬁ*rﬁﬁmwhghe&ad) perform one
th1 equal to) with substanti

I
or Maro Bd@'scp@hplhaﬁgi of smogthing. Thsclatads ap;ﬁyq&?y agg;gihggnt%?n% zi?é)roprlate
c:rlterfglr f%scgé?ﬁ%rm%igogfqétﬁgrnéu pPRIRAGE SmBothRE Qﬁi}eﬁe nppher (8D 8f2). For

oints to an equal nunber of ot hed dat a1 i
exampke; tht ssmobthme rgstema lideag fyotrendp n the d@‘isresulﬂh a§ By comparfgaplurality

of adﬁﬁ%@:d%tag’)é d‘xaeéjnd(rg\gv ﬁ{aepo%%y ?Ar ﬂr&‘)edﬁ‘@ Q216 Qhd @RLAHIgNGcomparison

ol nts, raw data points are

resull @8&dingao W(he'lheleullbathnttaﬁy atlhé t]@eoprp@gp)@r@gj uﬁ@d dagshpe g common

ol nts, t hi | G "RYstaie a8y NS th
relatibi P a8 el x%‘?%‘?f??%% TR i o1 °
correbgon@ing awtdte Cl osel y. Accordingly, the occurrence nay

be noted_and the f
S e R S e e
raw daliEp At & anhtgidl numebrtdiamoothed drspointsi tfghd wh% 0|f 911 Of the P, raw
data PN FRSohLor 7% GRIAT) ¢ BATOReg i red Rl pRBefr i i raw date
points Q@E&%t(ngf %qudlatbﬁthé ¥BeésPoitting Snovtited almalpomﬂs then thehgnoothmg
present embodi ment criterio
systopmmat AtermaR et e bz aug bR S RE BOR, Fgpoly
Accc@dlhélsnﬁne'cf&c&rﬁ%céjﬁia 9 veetditdadanahthe lambdstﬁmgmpphédetzb ﬁiatdatarmgly be

gi ng. Accordingly, . the nunber o
chanpesd lgeqp@b@r@dsugp;lg@@a@rﬁ @mp%thtqge Ient é)&her g&a‘ﬁ eri c?f\%/hetse Yriteria

is sa%gﬁedh hen 4 EdnP sﬁb@tﬁ&i B&ta HoRD dsindin ish@agiﬁﬂl\lydatloalateﬂl'md the
pl enentary snoot hing changes the effect of the

relevamesuaplbm@ﬁvmdhhaﬁgloa@umlﬁjmigp phed- the data anal ysis. Any

ap ropriat g Mhe RB10BMB Bag té B
tg;glpres?n? eﬁl%s(ﬁb%ﬁeg%%?%%?@gg%‘t 1'1 085/ 803923 ror g raw

data&ﬁ fselectted/ed }deﬁ’nfyozt trenchén thet deto behlnchgg\{blcél the smeofhd (dgfe may be
laggalgt ZA%CY%({ E@})/( 3%? rrllafnber Nod Foqntg :Pe be SIREAI IR Ying tb thé@esired

I cat es in the data that
sens&hz@cy béthe @ysitemaﬁi«xhdngmg Eends im@e tay dathen t he

g‘ ﬁ!% g&re ! ar st ?rr]"]itl)(?f}éhl{’lgp tF 3 eﬂ&Q oi” ﬁ‘% otvgraﬁ%%Sﬁnﬂghﬁcordmg

so t hat
to th% 'H@ﬁtahﬂsimé‘i ahdy E@ﬁ@rﬁtmpﬁlymémag ksmoothmgmwu t@atpahe(dstp &hs data to
14).
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5 1n the present enbodi nent, the degree of snoothing

is reduced by recalculating the value for the current
w@ewsohmas dat a poi nt using a reduced degree of PCT/US2005/003923

snoot hing. Any suitable snoothing system may be used

to nore eff |ver tr ck.th e
mm%%ﬁWW@@ dpa Ly %@hﬁuﬁ%$%%%ummmm
embo@iBHE M the aRdindR ik indidheds efrendoin ad tate rilt shoo{}d) e tagleggd more

snoot hi n rocess is a I|e to.t 1S
closelyj thprethe éwfefmeera@mmw E@@avs erﬁwegﬁ ff? J’i%gef%{ﬁm"“hmg
1n1t1alﬁpa%£)f1é<§doecﬂz§t9ché\4¥ncfbﬂféd Rt mye Bi6schetRRs B raw dain Gitapc 16D
desired senS|t|V|t %ﬁ; stem O%E ram% ﬁnngﬂw
L B B BT ek e esBt g o PR el

value ff&‘%é’ aIrPent Lo otRddl AtSpoidBfhi & ?édhéﬁ'dﬁiegfe@ rof amnmlng, Anyu euitable
value of ML may be higher than the v

smoothingplysirmrna §e wed i A6 GtRTIEYTEY™ oo ot ¥ B o he

resulty %?ﬁ?ehdaqg’ aMBldis. T@e plredaivoiRiat, AbMsesondentibahlaexponential
ng my simlarly analyze the data in sone
smoothimpEpcesnis agpliedrterihs datpfeing e ﬂﬂg&ﬁcﬁoﬁf ifat Maat a snoot hi ng

shoul d be ppki e nynber of phases and types of
dat a snﬁo#ﬁ?ng nz 1\@Wapplled or consi dered accordi

ng
t OThehkecftiateats dhaing Mzgnayﬁmrse]@gtmcgrdmgﬁo ttlp?é:leﬁllreéiss(g Agitivity of the
systeglgg(gg L efaBT;etnh end taﬁld %ﬁ)o%ggnc@ Eﬁhym%napgl tROtRNEdiR! Inyvarious

as usin a predICtlve
applifHtiofE $& hanpld, the VztlilreofSMolpey beolmigher drea thegtaluexnd Mo e

snpot hed, dat a. e sSnoo h
(éﬁ@p“@3§?wﬁﬁgbgq%ﬁngo eZX %ﬁﬂ%@ﬂgg 0 g%%%%ﬁgg The
additfAkIRpRBENS itk &Qﬁdthﬁl@ tnhﬁ Sﬁmtar]gnztnab/ac dhg ditatin Feme rEmgr to

dete to a\@%@p Q(EIQ %%ﬁtﬁ $ 8 ﬁ]?%f’sg %J g? a 1el1I Iﬁglgrnufnber cﬁf é)hases and
typedoclrf%ﬁﬁ@lénooﬁmgqﬂam 1r1]etdrw cd@ic&réﬁlrmcmﬂnmgg) &ygate anahssE;ss a
east sqguares it t roce
o o g, e pree g B ot F A ARy R ittty
smooth& BPRAL RG0S ¥h afudheadpelistie ptad:dsebaséd bﬂnéle slope,@ntrend, of

snoot hed data poi nt according to the
the ssloothed dte Ty smepthingsHsey ﬁﬁ’é‘P%t%S ? ﬁlep‘a %ﬁfsébw @%Seg 8P Rsgigeted

num{)e!?eP pﬁ?gfngbllﬁécy dafadbdimth FhRedivalthe cfu@énttdwl poiint @tdording to any

ata point (Se) to _the redlcted h %ﬁ&l "
apprblbrata:pmr:@ﬂ,t sucks pplinere EpEeaTian: PhPoIR tcsntar eiia‘ﬁgtﬁ thb © prosen
emb&ﬁ%&nt( %ecpattaﬁ é}ﬁ%tﬁlhg Ogﬁén Qisds§ £F8NE QqlaSesOfit@dERigh g pidoess to

currence may be noted and the
eﬂdﬂmhaehmeeﬁmephedmudhanpgﬂm@dﬁ@PW@F 30 adjusted. If the

d :'riﬁ ! e Lot g Zgys %CHIC{SI'L.G rrenl S0 SRRl &l pRttaccording

S se equ to the difference
to tl{ée&a%altbdt flepec a11‘h:eu byateatlthew comparess s otifferancg et essi the previously

calc@gﬁeé % ﬁ{rhlaeéw%ﬁﬁtgsé%%m? ﬁ%l #8\ {j&ﬁ? tyﬁ?e Iﬁ'éﬁlét@@tlaﬁé%ﬂﬂé%@rrent

lier
smooBed\@it2 @0t B/ e RGRYIRY) Qﬁélﬁ) @1{923f thw[gllf&qwcgdqjg@at@rothan the

t he orlglnal val ue of the.c
rang@sl'ﬁe theglz‘@g? CqpyEence, a‘glé{tl?e ?lqtecg de Ha(eézu Qtt %ﬁgot @atap fﬁ{ is not
adjustad.TiURe diffefen6él{sIvattin G8RaIE &, e the [aommt smsolﬂ;lecl data pomt is set

according to a nodifjed differenc
equal to the difference between the calculatex‘ie curre% smoothed data point (S;) and the

predicted value for the current smoothed data point (Sp.pred) multiplied by a third multiplier
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5 between the original snoothed data point and the

predi ct ed snoot hed data point, but reduced by a
wa@esosarmzanount (when M3 is |ess than 1). ApplR¢TyS1oh#003923

predi ctive snoothing tends to reduce point-to-point

ensitivit uri relatjv I e 's
v SR s 5 L S P ol 9y ShlEp=erne
equat@@pl i cation of the predictive snoothing process to the
snoot hed ta p sures that the cal cul ated
aver agg ng@ﬁd En) hI\Z[ ggbpe does not affect 10 the
snms, ke data M«ﬁﬂheﬁﬂ @i fpbfhanst sthangdmgatoea ousiifiedi difference

in the rawdat the.ra n
betwegthe i SRPYIR SIS PR pEHER St e SRR, b geduoed
by a oL eH Bhowl GwhBY M8 feps fﬂaﬁlm)’ Appl@ﬂ)@rth@pﬁdﬁﬁﬁé s/rﬁd)(ﬁhlng)ﬁends to

the tester data, including
redus R HETOTE SOLF DAY TN ETHNEY 1) (o6 LT Ronirending)

portl&{soc?}qﬁé Signdlathe lli:rﬁﬁec?a&@mtﬁn off g ﬁr@@@{lﬁ’fﬁﬂ&cﬂﬁlﬁg @hadcass to the
anal ysi s el enent 206 filter t elgtester dg\tato
smoczéb@ldr%t?tpqlw ERSHERS| thiH t%?omulalt%’ea"ﬁ%ﬁ pasegd onthgslope does not affect

the s?niﬁ&rh 5 2 Elgmﬁ@é?l@éﬁang&earé b&Htringtif Y YaGURL Qe d@h@Cthe raw
e a| ures, alarns nd tail threshol ds. The
data slmbﬁsamrﬁﬂqiwylydhit a analysis elenment 206 nay conduct
é@%ﬁlent?:ﬁo&@f&a Rlciedlent ﬁ%cl)nafﬁ/b éﬁrﬁﬁﬂyoﬁ)%r@ﬁgte ana1y51s

out put test data particul ar|
of ho ekt datmgnelgding thegayFiegiar data) theGmopfhed éqmp Relfeattciloryisg bltered
s
o p3f St S T £ GG BR300 95 e e
testeS @ath i t6 rex{radt eipfod8@jon aﬂﬂoet e ataiust |oﬁ shendigtribuiiqay fosehogpry the right
statistics . useful to the at t y
techlj}@lﬁi to gﬁ@ﬁt tg P ’f‘aﬁwe@dqﬁ F{ esR(glds Ofl?e sﬂ»gplg@glﬁtaxg dﬁ%a%%lyms
elem‘éhtalwaﬁ@/ i @tstabistical ptocess mantrdm&H’(h)agalcsnlamsns gullarklyses on the

Cp, , Or an ropri.ate. st at
outog s e rarS P G DG Rer B R SoRR a5 sthbfspyt e
analPRY E1008 286 Shgnadldie aﬁﬁﬁbﬁéSdeslrddOStdgst‘imfoe al ﬂaytlcml‘ad component
aut omati cal | y identify trends and

R R O R A R e T A N
or tlféocg@ IsP@drh @00, %facﬁ 8SEPC Epilel Shaf By idbAlde 3@ elap@N stamidtddeviations,
ot her’ data, such as historical data (st ep 442). The
mlmgiagma?sll]lraew&ﬁa?WFSsCP deks pranE Sthet FPRIRAES aélﬁtbcs appl i es
a el g@rﬂlé}gen%a)@tcﬁm assisadlbdert V61 A4 SltaBlYy bﬁﬁ)rms a signature
oper at ased on any suitable data, _such as .
analygsto dptaanicAllyi @@n@ut«?m@aﬁlﬂsb ilenlify derds faad a?ﬂ@alﬁsglﬁafﬁ% data, for
exarglgléa agﬁ%rﬁngﬁ;se%ffgﬂj lb§§e'd %l #co r}’g‘%%h by tets{ RE¢& BHhat section and/or

mgy correspond to probl em areas or
otheptifitersucthas lastorgal dath (sepof42B oThmnW@anabfswtlﬁ@tlﬁes signatures and

appl&e%%%egglg}&gpsg LR %tgblé/% lgr g %Fé’rﬁfo? lﬂ?&)ﬁ c;?leany suitable data,

Y atu such as noi se
suclpgaths teswame fop idantificat@tiod Kisfectsm (e stgndttrs, analydis madysamullatively

1dentél%g egxld o gnomﬁes\/\g Zoggclropr%%)gr% %%%)TL:% %10 éroon%e%%ﬁﬁacterlshcs of
the Saftnaf ﬁfeefal&ﬁlﬁhyls pﬁoc@d’s tS‘ﬂ@amﬁ ma]lystsetﬁay b@l atmlufted fazmly desired
esired test, in each S|re sect i lnt e
signaFE dfUs R AS no1§le g?agﬁgilalyp rraﬁ(glil%;}g% an} s nglgt an noEe $ehk present
performed in conjunction with the snoot h| ng process.
As the snoot hing process anal yzes the tester data, 5

results of the analysis indi9cating a trend or anonmaly
in the data are stored as being indicative
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of a change in the data or an outlier that may be of

significance to the operator and/or test engineer.
wao-enosexaepl e, if a trend is indicated by a conper/iUSms/003923

of sets of data in the snoothing process, the

emboc%?x%gt][ Ealfelncgp?ng er &Bg g{néa%%bg%‘rﬁ%nb %hens% '&Hal §19 bR Cihe output test

Xcee reshold T
data fhibati@esied @stsmerhldesigdpedionss, t he oc c u r r ence may be

noted 10 and red for.later anal n r :
T S S o RSt IO B RSEIATTre prrmes
conjuﬁéf%ﬁtvhthnﬁe t@rﬁ@@éﬁﬁig pmyssgeoém Ememihmgtprocessmpllyees the tester data,
referrin o _Fi gures aSl ure an
resultp pHde ggalmnﬁlﬁquglﬂ t[qn&qr)a}non&aéq/ ¢ ft fl a grecs(t)oﬁ«L,c%/ 5 l?‘elrégpmdmatlve

of a %Q\Ege i Qhe @atPBF b GiMlial th&telha}of)e besnifiainee tnidie operatopland/or test
ts correspondln rticular sect

engineesat ForT B A F FBdNARGEVEL B (B R oL NP (el n e

smooftkY aﬁgéésétﬂ?e c;le@ur?én%‘ 8t the @reAN Ay Bb Sotddl gAY stbd Sﬁnﬂldﬂl@ 1f a data
data poi Nts (step 604). The signature anaI¥S|s i S ted
pointpaecdeds thedhmgholdeBiein e dpth sBoSthiERE ShegRFPERTE gy o note

c ! 2 S8R&BI0E SAt the Nbulit Repor@nallyettively, the
and ﬁ??gf%pﬂﬁgh?m%&% y the s?gnature gﬁaly5|s trend
smootlﬂﬁg:;brbeqss alnydbmrgﬁfad ure results are also stored (step

é% Th ?e gf?r?lggz O%I%U.Ireg BEH %@1%(1%re%§f)§'81§ pEHR8ds W0 may initially

and section

calcu{ﬁd @cndﬁfl@bep Gle)dnr e parfitwdar Sgt'rpf tqsh@ata\.; @;plmoéﬁ@ldtr@;%poargfpgndlng to
a paltﬁrcglﬁ% ég cg te(s{s'rf g}l}e ég fufeC Ql{ag% uﬁ}gce@g Q}féﬁsapg)ﬁéseﬁh Btdpriate

re results
signaBik8) analgkiel aagvyltm her thel edsitar @dlndiafs@pl 0D he The (ﬁt@@’@re analysis is

A ction to be
perfo&@pélfor egqgc %gﬂa:tqrég onmEn %%dhﬁlgﬁ" gyaéa%h S4PMa Qa@fl"%‘e tion to b

. | nport ance
analyZ8& nEi‘rf)ﬂsQQ’enlﬁﬁed Bﬁt&l@gﬂaﬁmaﬁa@m% taevell 1pgilts,, ané@@nature results are
rel evant data point

also pt@g‘qt(fstﬂg, pQ@ e pr%ﬁe%s\}éﬁetpe%tﬁ%?s Seoce1r ? ! e?\l&‘é\ﬁa{gglil&mvﬁ fﬁ%%) test

(stept 810)E ¥ "BécBon §R6H 623). I @Jpou addimpledioPOthe ndupplemeleiaiey @zﬁa ranalysis
may ‘be associated with seri.es f vaI Hﬁ%QEMﬂm(ﬁq)

elemenip?i§stserids dheLTioEx SRPcf 1 trandggFults ggfﬁ@@pS g g T

618). %ﬁ gg%ﬂ'ﬂe} &esild Ja%n&h@ﬁ&@ﬁ@d%t@ﬁly analysis r el at i ng to

ol nt. Each val ue rmay qperate as fla
ot Heen dbs‘il@qﬂa?lb pf gicharelsxpntidafs RENL &Y, razic‘f"élr‘?r%??cg &Eoflata of

1mpor§%§g) C%Ptlﬁéd By R tshﬁﬁjlélﬂéntg?t zﬁﬁaﬁ}ﬁlb nEachal%lévaﬂiﬂ éda Q)omt may be
ar test conpletely, first flag 9 % : "
assodiowd asqumgdqm@fsa@m@p ﬁ@l@vaqu}@@%ﬂ%%ést%‘%“‘* orgxample, eac

[icul a L@, P Bss0QatB® HithnNh N@ried of values) dsuitably
rdﬁf cﬂmp%a%tgQg%%tﬁhﬂgpigdﬁﬁaf be set. Another. value in
expl’eh;ed hexiaoteddcingd] fighicgenresspranling e thg d@u]tﬁqafd:]awpipmentary analysis

relatllr,.ge’tﬁl gl%qncﬁta: H??égt h Eg(%hr z Tlfdﬂ%)%%l&%%?%?%&q}lj %ﬁfef 8L g?xgt& bea particular

charB&idriio2 005xARBR 2T a p'a‘ih&ulsuqlqbd mmtﬁtda fajled apgmgﬁal[ fgaficgmpletely, a
ﬁrstgiﬁugglgplétcég%pgg gex((')lg(%:zrﬁa 4 L QAL g’(rg sétx I?L ?gﬁ"ib\glﬁ' @Jﬂéipoint is the
beg§1 HRR o€ Aefeh@iythel dhta, addiley ﬂagmey bereatt Aﬁ@&eﬂ‘a‘c}lue ntthe heradecimal

the information .in e hexa eC|naI ur
Fgoi oY PRBCR PR ELAIES 17 dgrifry ok nb g PE e el n e
mﬂoutllers trends, and ot her features of the data The

supplenentary data analysis 5 el enent 206 al so

suitably applies conventiore@ correlation techniques
to the data, for exanple
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to identify potentially redundant or related tests.
The conputer 108 nmay perform addi ti onal anal ysis
wo avsies upon the generated statistics and PEEUS2005/003923
out put test data, such as automatically identifying
anarhe ls@spidrhhtang dawahdu%gisselerﬁé{t ©B6 ?)also'%@%bﬂﬁglﬁ&i Ra%Rsify and
rel evant datum according to the selected al gorithm
corrglafer thyilafa Gstppiddehthior iexanpledhaowppiementary| dataanglypis plepient 206 may

ut111§é 8RMhfoRMton ih ARARKAREM Gig fu%g aé%ogigtted %thqgé @ata bBiBts to identify
uppl enentary data anadysn s el ement

the iadnquwle*@s trendsy enshethérdeatings abibe tateh éfhe atrmiley@n@rsaﬁaia analysis
elenzleﬁllél ?lés ?1% %Ptglaz 'éﬁﬂfes %I%g{l/ﬁ%nggo&-ggﬁ?% %gl%l;&ggﬁ tg%ﬁegg,%Pexample
to idmhfyalotqnuallsdl@émgln@toe redated fests.s, such as by conpari son
I r dj

ﬁﬁ c%gq;)tﬁ%r \8k :{-ﬁ% @J} g%smn@‘gfoﬁ@nédl s}s mf‘{t{%ﬁé Eg&‘i ¥ generated
statph@CHl@S:he Emputetxsirdptaewcaras cautohlaacalllydémtufsfmg: and dassifying outliers
(steP Vgﬁ ti On Cor de'a&? lré}}gvaa\éf‘ (rialltguls%cgs 1%%2‘%' tl?lf s% cececp tho§ Eltm suitably
idersiias ithd \zsuﬂhyrst olfoaltphitienlar kalgaﬁdmoms mabmpleaie sfblatal et iof allata, the

surbGREN s o Boe P BN A PR B & EPgithny abort e

ana@@@”@ﬁﬂ@@bct@d@fefehfzﬂ@d’iﬁhﬂ or ot her refer ence poi nt,
su he dat nean,

SR GRGEE 1 Gy ST 00 J65%, B 19 s afabls mame to

desflgﬁz[te Sﬁtﬂb@ duchbd By cdnibatibeh 618684 vAIIQRIH/FE Mdcordideto treatment of
statisti cal rel ationshi ps are scal ed, for exanpl e by

the dpfa in fthedate smeething tjeting picessy o u GBI ORfoR Nentiication
elerféH; Rocot@ngiBfvhfidustalifects @i fegr @Bt iehtibiBinitRIP hitbMeERIly calibrates
. (step 436). The output test data may then be conpared
its egsitingy tooQnthiqre based cashlsrigd statisticsl relitipprbinsi foy caghgrelevant datum
(stesrh@é)SI sfafnet Jﬁhé&H‘sﬁHéﬁc&ﬂ%faﬁQﬁ%ﬁos%?e B borfSaped etaemreﬁﬁa or other
he 'suppl ementary data anal ysis el ement” 206 stores
referange) poinkh gualt agtthe dite modeydneapsoignediang P combinaivns sheem?ﬁ to deﬁne
rela’tlgee G\Sﬂl&l tﬁ{ﬁhalc‘f ﬁﬁﬁ]ts.a% Eﬂggﬁése}{t é@ﬂ;o%fmé.ﬁ@ Ané thﬁgicﬁ%ﬁﬁonshlps are
assocl ated Wt any such statistics and out
scaledtfepexdaPle bySaleetree dhred, and sixistwdard devintéans of dedfaty, to define the
dlffgrent tlgé letud@% gs‘t-’)e t4[36 985 %81%[1{ %e?tacialt &a)z\tll'l%gtb% coﬁllf)%led to the
an e c Mess
outltar Iﬂg@pldrlgmes tb n@hﬁfytandvelassﬂsuhqcmltmg tetsthdnta assmﬂrers](@@p 438).

t In. th nb
Cupbi e S e 2O bk, 308 eritiak Sty and
outlég@in mgm&be&mnﬂexﬁﬂi@rsanféha@ tlmJinlverfercﬂnqs sodrdiased, @ssociated with

el ement 212. Th 210.is confiqured, to
any YRR LT g eitfies Sttty EHerr s Sieoufign arir T may
alsoV & nBERALEH RYet Juble a0 WeRdihg a8 lelMR02ROPERTIOZA an operator,
PCT/ US2005/ 003923 test data. The outlier
triggqripg & e tiayr stopp B tester 303, o1 BYHYINgdsede o i dentify
andj Ql'ie Ge@® b&uoctuhent mershpaenaﬁar& 48 Sinh1psib Qfém@ﬁ‘tt 6 includes a
accor |n%ﬂto sel ected algorithnms. Mre particularly,
scalingeelementiZif aad amentlicpslagsHicapor slementel o di heesseling gleragt 2 10 is
cong d 1oV Fﬁf@llys fc@fe' sélte&tg?hoerfﬁ%léﬁé ﬁlrdsb'?ﬁe[’ %altl&raccordl F to the output
nam cally scaling outlier sensitivity and snmoothi ng
5 coeff|C|ents for noise filtering sensitivity. The
scaling coefficients are suitably cal culated by the
scaling el ement and used to?lhodify selected outlier
sensitivity values and snoot hi ng
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coefficients. Any appropriate criteria, such as

suitable statistical relationships, may be used for
wa@e@biont24 Al ternati vely, scaling nay be om tt epCT/I82005/003923

t he process The outlier classification elenent 212 is

test d%tﬁ.ietfg ¥ﬂ1 oﬁissﬁi%%tﬁo% Adndn 1Y is fc%n%{iié@fo 8% hild/or clddsify the

I'érs e conponents out put test data,
variowrdfliers iatiel dagi sscording b @@tﬁd@'rgs}rlﬁtglst 0 any suitable

a}l\gq%i tptg?t% 1X:athedg’aﬁlj§n;glemeﬁte P bﬁﬁen@leﬂﬁ)%lii‘tﬁe%@tshi@ﬂ)ly uses

ired to “utilize multiple
varlolibaﬁﬁtﬁsﬁaztlerelaubﬁshﬁs fbd dmarriwailat scglmgablgbq:ri sempigvign@nd smoothing
i dent f

coefficigats oy 1qs?3“ﬁtgmlg Feélrﬁ v11:§(1 ?ﬁ i ul%% ot%ﬁicse%% agQ Kuitably calculated by
the s@!hftﬁ eleaitht hebtsdge ﬁﬁcﬁcﬁfyeselddteﬁfcentlmntsewm&taﬂt@ﬁ and smoothing

di stri butions,. suc that an r. [
coefﬁgteg‘@r ﬁqg(rﬁppwgflat]e il ,asbtﬁt; 8?’ Fl}l%l{) ag@c%ﬁ%ﬁ%ﬁoh%%s, ﬂﬂ% be used
for sdaﬂfr’go DA 1QRAALRES, deBlingafol Brasmitiddomntitel jrevesc| assi fi cati on
g@?hﬁnggaleﬂégq%ﬁcgtfému%%%gll gglg {s‘t&ltalggl cg)%g%%e 0f1]c gnrtl n&ﬂd@#r%lasmfy
the o Ln%(htt tlﬁrl:%m%f)né?i%r B60uithitabst dekednidfor @ﬁdlymeaﬂgcmccdr&mg to any

ased on dat a populatlon t cur r.ent

it plzoriTe. S0, dRcBH e El ORI Semecl P pniigured o

utlllZ@le{lf‘Pl, fe' @ﬁlﬁlda%etouglfer Gasindaton elgblithts e ﬁielnflf}c a;he Oclsr more
hms, may performthe sel ection agﬁo g ;

algorzbmarsylteslufor actﬂn@fyerrg phiers imikp atRptyiestdataroPi gvrﬂ?% gonerate

dlffereﬁ{ ﬁeﬁl%lgtg) ! glsﬁibgjg&% %th the AUbldier iddnBfsdibh CabdraBm that is

configured to autonatlcalg¥
appreqeiafediotrogentes ulld}'I terindrpeopriate ferntrogier-al BoputtienRlassitisation slpment

thd & f OB e RIEdH: lat d
2125%1?%%@% Em#%Pgées éﬁggéﬂ%%%gggg%hg en& ne éb%%%gﬁémg o
auto@htiaRy fSeIeatt oo exngioree o8z ideRkifcation - Peihms  hagede 98 ﬂ]@ data

010 sui a
D
set oBkg@idatchomglier Jdeatifidatiss higbxthtris.comd evryi peefornd mpzseggtilqnaqu?;rdmg to

sel ects qne or fnre rel evant outlier identification
any SitgR)p PRSHR ¥ &nt i fies the outliers accordingly.

TheoOskaRyle, katingad Figuto80,ekhampilier dagsificatidreplemenin? @ may be
articular test, are initi 0

confiairad Br B ERRY BatEh e P des Rt %af“gl?%e Ufpegion process.

The SHiiBWadBR it ndnr 12 SDa610 RP@prides b Ipteypmdshng emgig3010 and a

candi dat e outller identification .al th The
classifigptipe eagiap e i RheaRiPRIATSHUR &nGHN 1810 B eﬁF“efrggS ata to

facﬂﬂgtg . %Q& Jofitof i QR YAd: RBied fd@ntiﬂi@t’iﬁd efl%drﬂﬂrﬂ hEheOchlislsifEﬁtson engine
output test data. For exanpl e

int
301kubta‘dlymehcts onher pereTplevmb gullisigdearigestion aégz’“{‘}@“pan% idiics the
t11200a%</: qg}gxg§4 PCT/ US2005/ 003923 3010 receives the
outSt S Ut t data and prepares the availabl.e outlier
. deme iduipnatésodatal G éxahms, date jeken feom e patisylay feply afs Efally
prox&%egméogr}r w,Ll Elass%é%kbﬁ efe%elnp B2 {g05datynN the B test data for

pre-processing en |ne 010
comphailz esith veriaust @n&d&testuﬂc@tléenhﬁpat@gtqlgcg ymg, S,”Jﬂ)@ data may be

analz(%gté I%lﬁ;é ?]t{naf)lf: ﬁxéanB?r daenC@S }n%gﬁétg Qﬁgrlth% f&ﬁ@eﬂ?{fﬁﬁg% outliers

anal'yzes
in th QutittEst dath e For é:aﬁqﬁ)w $n tg eeeht enﬁbotiheenaltg@ptetmﬁ@ssmg engine
desi gnated by the user, or another suitable selection

of algorithns, to generate Bre-processing data, such
as outliers as identified by all
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al gorithnms and various descriptive statistics, such as
m ni rum maxi nrum nean, nedi an, standard devi ation,
WQERK5/0CP and the |ike. The algorithnms may bePOEESINODON3I23
i ndustry standard (e g , QR nedian +/- Nsigma, 10
et c. nd I - gedei :
so16ifiites TG B PR Bl hunr e QoG pHRE i HEHLARA agorithms,
suchi ad éytretflemag them fadryon louﬂhem 1Idertitﬁaatgpm adgesitlirh &ibtayy stored in memory.

The gfe-pé%ﬁ%usrl ab %r}%lré 30t1 Q g%at 1 elg Ehg tolu uf éatrgg %Qutﬁgrg ’usmé geﬂ;gxyaf of the

avallable aigdiriignd. Olnt the ppsadsltt Iem]bbal[nentp It}mdprelpsocandgr engEStB 069 analyzes
he cha

cteristic f th ts t e .per
the ‘{ﬂtR“F é‘?steﬂ%a Em1) F?ﬁl’h‘ﬁéﬁ) Befiq’gttg Ser ° tél?resn‘?table
sele&fbﬁtolfatgbﬁﬂﬁnspfbpgﬂn&hte@ie-bwasmg slaahsigh a8 onﬂnais as 1dent1ﬁed by all
l.ogarithmc 1g nor mal ; bi. noda cl arl%)ed, or. | ow CPK &
a goﬂﬁﬁi P pErary BFSTPtvR Statishing ek &S I YRRy MEAR; R
stan@r@ @vidtABCPRYCIRAlitssil@ny sui tabl e al gorithns for
various types and distriputions of data, _such

i nile 2lgomthms maayy benkpeed erorylust Sapdand; (€ €p 10R: Msfian n /- N¥sigma,

etc. )%.hWPI‘O ﬁBa&o&Hﬁ)lm @k ﬁJeE—HQXHeH @ﬁﬂlelﬁldelﬁifﬁ;ﬂ%n tlamldu@Q The outlier
nor nal bi nmod

identifigpsion taﬂmﬂmml@rﬁﬁbds Slaraglyr ?Ctnlﬁ&%rablpdw %ﬁp}éﬁsﬁa 1P% 9xample to add,
rem&eIBF by 'Uﬁthe? li'@etngma%'oﬂ Qa'iéohlmﬁ% k&S ednk &corcﬁng tPkhe particular

n-si gma; O proprietary afgorithns awn}g vari ous

prodyets smdfrrxﬁfsst |oe§he chivactprisicp pbihedeintg kerrgrinansio 10ifferspt alzedthms
may%ﬁagl%ﬁ%)ﬁa&e iy Sfifrer B s@atfs@cagﬁ)ggﬁ 13 dn fégékr @&Jhecrié ﬁ&rhﬁﬁ logarlthmlc

to the output tes r exanpl e,

nommi,dnmp@ai,ecslanpﬁgl @ﬂgwr@@@mmpqmiatleaﬂ e spedidets pwlier ldentlﬁcatlon
at istic I'

algobl TS m%y co%lspr{% ggf El}lfaﬁlé op&@%l f?f;gagfrz%s %@%ga %r]lddrg%tﬁ‘?/uu—gﬂg of data,

suclss 1afet-qdarf1mrramgﬁ GIQR) n@hatab disiribntiod, 3 s1@5a tIQQx pregkdistribution, 6

. e i.ment h out | i cl assi atlon
sgnig g0y 208 Aoty Eoltie LG 18 Pflal Qi) oo B kot cjgmeed
algo@iFhnas) v @:&bﬂbﬁltp dlgbtithms] cletom ﬁ]lgcﬁﬂhms rbasrldgnnr B4 hrrmr if$igma; and
data fromt ﬁg .sel ected a ttl identificati N 3010 mav also
PrORKERE; HIEAHETRYY e gt ST AT i THS PRAREOPSSRIEE RGP 340 47y
anallye thél ks € ddtsl f0genbrate dﬁéﬁ@é‘fﬁﬂ&ms telatinh @0 fhe@apt testaedi Hmrebkample,
the classification englﬁe 3012 recej Ve ﬁtlﬁ ¢ tost
the P PEPE PRG0N Y A SO OO HPL BB sk T priput tes
datat he avail able outlier 30 identification algorithns.
The classification eng| ne 3012 anal zes th ) )
pr dbppescrgestie Haerhmaewls ae dynanycadbys ?IP‘% f%méﬂler detection. In

the ?fe%élﬁr odiGH) tl?esoﬁfl@rdﬁﬁs@frﬁ%tfb%delélﬂg{t 212 Léﬁﬁ&zéﬁ&ﬁé RR€ results to
ecl pe-driven rules to determ ne whether th

identifie ther e ss¢filordenplicablg pukier ldmﬁ@@rsowgqréhm% The dgfpy from the
selegtg&) Sc{uQYJ Oaé]htm 821291%91931‘3 be %m@&“ GhildTaie ?&n&ﬁﬁlﬁ% data is
propriate ru or exanpl e enpl oyi ng statistica
dlscaﬂibd oFonexaumpla) gsthe prrsent ambodimsat; ithegrlassification] cagine |3Pk?erecelves
o S R B 0206, RN 6k o
1deﬂﬁ®ibat&maamirehmt h&he classBiatibe atgion 3@i7ganatyz80 e preprosessing data
e autli t ection r ocess_ under. certain - .
seccsipg et AR St n BT TED T Aadiocfusd fepige-diven
rule®to dtdr@@neVAiciiRMHe hreaplotassidatatal kaikfy vatibusamitaxriiong t he
test results. The rules may be pre-sel ected and/ or
may be adj usted or added by23t he user to
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accommodat e specific conditions of the products and

test environnent. Further, the «classification engine
w@oma/onmy4 be configured to apply a particul ar BETUR20051003923

to a certain type of test, for exanple when t he

gﬁ‘g? :n; %%’E%;}S Igeaﬁ}% %%rﬂ%{leg? k %tae%alggv (ﬁ%‘ r%tl\}]tgt?sti@{l ratios or
valueR&ubh GHl RphAsd stabistRpPlike ﬁﬁkﬁlﬂmmi,:aﬁaxﬁnﬂrrp h&an t llnedlan standard
classifi catl Qn _engi ne 30%{? rri% conpare the Kt LQafnle, the
deviation: sl a0d (FFMn L0 eious sthisgholls Ph&™ef H %}?ol teﬁ‘ i
classﬁ@a%oh SReiNOs M8l mSLdKiy BE ohtﬂ&*ﬁet&:h@ﬁ@rb%s ahdge betrtaimmrmmsﬂames
used. In the present system res

such g ket tAPNTER (95 TegElifgT & o g & L dr‘{)ﬁqlslg‘hl??‘i“e"rm‘mg the test
results.defifel dules ahdyPBe pfd-Sflcted BnARF intyMbd &GUEdS of addednat theastr to
are suitably ignored. 15 The outlier classificatio —
accorainedrem tSPEE paYditionsocs denPiodyeinfgd dessEMilyneetio & 83 er, the
classﬁ} H&t oln%ﬁgme 3t & 95@1@1 Sred Qﬁa@%‘é&?ﬁﬂh&ﬂaﬂa@oﬁhﬁh toeséertain type

est results and the in tion gener.ated
of teStt hf‘er supplewben theyresulia bl the desk prerk@AYD 39 éaV%Para%aﬁﬂI%Mbuﬂon
Other %a&eggt? @ﬁs Sikin glata' ]ﬁaﬁln&llla? NBA is 2dpplicdble. S Widr adiadhiple, the

assi conponents 106 into

classﬂik:atidnosmlgima”ﬁrogil maey/ @a_rqnarepth@ CPRctataeorshed, If & @&Ig,ﬁ)p@ow the
threshcg%,rtﬁﬂleﬁn Eégor%rr\ﬁm utlg& S%engﬁéalngf? ?1g8ﬁfhh€fnh€ be used. In the present

at'1 al “patterns recognition;
SySteﬁll assld frmatanmﬂgomifthm exttsfym@n rdata ufscﬂr for eutlier idgntifipation. Other

0 est p.in-situ SenS|t|V|ty
algor& r?sluﬁﬁtﬁrq@ﬁg eSLAE Y ﬁ%\lly °%dt ester yield |eveling
anpdeycutlfer cRydIAdHLoNn elbﬁ]feﬁrﬂﬁmpaya!lmb/ 1d¢ntllf3egmd Jessifp seteqigsi ougliers

and c&%{p@ﬁ% O%Lf?:?qfﬁlj?tg{tc? ‘@1% tegﬂ%litg}.ﬁ gegme%{s ?] 1n1%{m£tﬁ>§1tgenerated by
the shhASHnkdr¢ ahd1pdis abaem D6 28e oxayple hs Sun‘llyr daﬂseﬁcaﬁmn element 212
accordance W th co v nti onal Ei{]gipg ﬁ roIt ?/goéﬁ ot
is syigblypeqndighret| ¢ f’ltaF eLmpPn 8h Pq &t lc g%’ P
ca‘ccig%lf]l@ér apt ekikSletine F\hé‘uon—r{i}ﬁh Qidértdefihed lcﬁ&slaf ieatlefived good/bad
el ement 212 suitably classifiges t erxg)ata uain%oa ion; test
spatiglepadiome dccoepitiont clesdion o ETIBRR daf 10T stiet G pBgression: te
d FRRIdnathBd Ghagsd; fdstatyiam 16t dﬁalymy db@mlc
Semm %&t%n%ﬁﬂ ?gg{l ?ent he d a%%s%accsorci‘l todtiglze nee
wafem fmap hed/op@tst@mn mapHes for paréAispastiions dyeﬁla%e‘reﬁtc o 'F% Rrogram
ah d
optmélzatn%rlttnalglg‘%h é[fhg é}lﬁéﬁd@g@{’a@g?gﬁeﬁi tﬁ% ﬂgée’}l delz!(l:sﬁlgyz ¥ in accordance
witht donestiohad sSPG womnaguml wick ag OF pstasp dHentrigy Teles o Melspgules, to

six statistically scaled standard
Charﬁcé‘?ﬂzgiﬂ?e%g froma threshold, such as the data nean,

nMoWke owttiel/ cOissnﬁBahmlem@ﬂZm@labjs/c@'sgﬁgsﬂhe data using a selected set
of ngﬁ-{ Cgﬁ‘él}]oﬁw Ooi%lgﬂgw{l 6n ods trlgfelpy%%éﬁﬁ@ ofaksi éﬁ'ﬁhﬁ %{eﬁlo'dgl may be

|dent| led outliers
used @ clafifteric€ $ie dag aéddkd&%toofhe dﬁbdﬁmfa&rplqptna@e drhg present outlier

rel ative noi se. Theotller cla boal I
clasgﬁ%qtvlz é],gmgﬂ‘uZ]@qureqx 1ﬁélﬁﬁ%?1§}§?r 13 gomg%r n% tﬁgg%u@té& data
to sﬁ@(@é@ﬁnésﬂﬁ& awerdad aalmlcﬁfrﬁspbﬁﬁ@toomeusm +ltet, |anéc$1x statistically
rul es may conpri se 5 tec
scalﬁcbﬁtalpfafc% d%wimﬁ fioat %é‘FFP%EIId e ééﬁ &Hﬁ MO 5P medion.
suppl enentary data anal ysis el ement 206 may be
configured to perform additional analysis of the
output test data and the i2aformation generated by the

suppl enentary data anal ysis el ement 206. For exanpl e,
t he
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suppl enentary data anal ysis el ement 206 may identify
tests having high incidences of failure or outliers,

waol/0z2by conparing the total or average nunber/Usfo05/003923
failures, outliers or outliers 10 in a particular
cla SIfIC ﬁn 0.0ne or no

thre

o €apORBAL S8 SRR P gy BERTZS0 ‘Ray S 2uips for an

test re‘”ggﬂdfeissg?ﬂd@ﬂnﬁ ﬁfllﬂﬁﬁdﬁngtrﬁaﬁi&tnalsef rom gl fferent tests to

entify simlar or dis nds S
B P L e R
and/of Hel B ladadt Poittdt Hab&T &n h@ér%ﬁﬁbdvmfear\shloln nmyrmnpdmt any suitable
sets. The suppl enent ar, data En %%%_ale ) nt. 208 oAy . .
technmm%foamam y%/oaﬁ%ﬁ% clagsifgetoyaf 8° TEPe FEACTE

206 1Tn§5$ (53 Joﬁﬁéﬂ@cpttb foérfensl aabimesdl fanalpsik et thalougsut ttest adata and the
[or mar |na and/ or good parts .on thehﬁgy F The € 6. the

1nformtp)pl generate rby T&ats‘aplawﬂ%é’}’ gata|2apRtis clBEn af Ypxampie,
Supplg]gé\lntyr? %a@t'l%l?gg El%ln@ﬁtezog"i‘ﬁ i@ tests hivefiehigh iiRsdefiods Q)f failure

fy usef-defined good part patterns_ and/ or, bad i
or ouliars; syshtas by nemparing thetotd or averasgArEPY GidpiWeR obttljlprﬁo(gé)élt 1618

ina pgmcﬁﬁpéi[ﬂsﬁich?o‘ﬁ toto'xﬁgg ﬁl@l@%éh@ﬂ valle§ suppl enent ar y dat a

I's also suitably configured t
aﬁlaiey;u@lerﬁeﬁltw date enalpdisdlemera 260 MpHaPbT ffighted tt%%qr@laﬁf‘odata

[ t|f user . e a ®
oL 481 A 1Y LS, BTy conpi
cumui@ive i‘cyuntsT betllsnqu)idmmdat;ngdmﬂars bgﬁmey g\{ager@pre(ﬁbqﬁdagggts The

suppgaﬂ%n@gscfatag%% Jrzs:éeﬁ]et%t Q&i mgy {11’?‘& ﬁg aﬁctl bGRd1ate '&%dn? different

In-situ setup
tests @Rbhtft) et ¢ladsifa E)dteﬁm Sntlcai/ altdyorammglyﬁlasd/ ofgoqdaits on the wafer.

The éé}%ﬁj L enent ?1{1% 3ua '.SISFF eglgényﬁgﬁ?’ &) gven%n}] égg ycorrelate data from

al'ysi's, for
dlffeﬁ%@féﬁ)cls & f¥ntdd ulsé}QYéﬁhécy g0vd M@hﬁ@ns andprarbiad pelt aattmqn a series
node may be I nproperl|ly cali ﬁged or otherw se

Ofwﬁﬁﬁéwdh%@lm?ﬁﬁbﬁ%@%tt‘é“Pg’gﬁi‘f €100rhe suppl enent ary

dafge ﬁl‘ﬁ?ﬂeﬁﬁhﬁryedla@a[@ﬁ‘lys?soﬁerﬁ@}/ 20® isenuesuitablyadoyfigarahth analyze
correl a

e the data for the purpose f.te r
and ogrrdlatp Aatei e AErER §YS bt user %‘ﬁo %é’e’?’&eg %o‘%“g] for the
purpbga@ Q)F Eheﬁﬁ@élﬁlncd?ﬁprés%ﬁi@ nEaREt d@Sinfo Hndgy. CThé elh@ﬂ@tibntary data
and outlier anaIyS|s and. provi

di
analxdm ezlenﬁemt 206 way plseAvalyrsiagd CoFRitS EIW%%%@H?’IE%S &8? st i esuts
for te %( 1;115s1t?iq.c P%ﬁ‘ﬁcaﬁ%aﬁ@seﬁélﬁﬁtﬁéﬂaty@l@ YugBé iguipslethentary

crit tests, for exa |dent|f¥ g% b
dataraea;lmlmlbmerft@oﬁ ey sontsbuto 4a testaofemelddeyeding ppalysis ample by

1den? g'\%lg?ﬁ\%o DRk, ReN&f; ﬁﬁ% / tﬁ% gg(%/ g{(&}ft &> ﬁrﬁ%r%?agg '90%1%3?&6@ eor V&hétwise

procﬁlglﬂ@ Iua]?pmpﬁartg/ redaltsa ’lanahgmar@ntawydaéa slysiselangpat 206 may moreover
| dent 1 T1 atl on st sa
analyzeand C?Iﬁ fite ey da? aﬁog% pgt;po%g \c/)g {r%gt ?@%@%% ﬁls‘zatl E‘lu@ﬁg, but not

rin
limiRHth] Sltém@iceidemviatiokebe eddandant Tdsts nsumpd:cmvéa’q@cbrayul@a@rai outlier

anaIyS|s el e al so pr.ovi d
g S iR 2ot B AR ABPELEDER A
elethf B(I% BUER, suft ng caﬁﬁgiﬁa\/teﬁﬂénﬁﬁad:ntmr teath,afbi exanple by 1dent1fy1ng
t ech nlques

d
regulrbnailed & Aot farld gesanwts At éﬁ“"%@?eg’?‘i & %“g‘("rtt‘!’S%X%“mg 2

‘w“? quh des, nunber of failures, critical tests,
on st/shortest tests, or basic functionality issues

aSSOC|ated W th fallure of ashe test.
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The suppl enentary data anal ysis nmay al so provide

identification of critical, marginal, and good parts
wa@sgoodefioned by sensitivity paraneters in a recP@BUS2005/003923

configuration file. Part 10 identification may

provi de di sposition/classification b It k ' .
anae sprrdem rhgla‘iaheglabﬁ]lstmzi}h also Ipﬁ%yu}e gifﬂé ngcn SEUsP garnphng
candififtts @Rhlak ie}!ts it Kre rAORY R lhe\te@ Hilell b widchiattlian altehlewglhtected

ynam ¢ probe mappi.ng bad a ood, p durin
The sarlemeRFOLEE bt AR 298 T %g@vwgr@%ntﬁiﬁaﬁ%‘ e best

orderr %pcr ?{qﬁéﬁe@ OpREH cRUERHHatioR REMIRBET Qﬂah i &t eonvaittivenl choelation

e as good and bad parts on a
technggﬁﬁe r@lf@éfleérw% ranglypis rad g a(“PBrOdefjﬁétH%g] ﬂ’éa‘bﬁ’]y ngyl/or gother

statlst\{\%i %ofﬂ@@esu%ﬁﬁbép bf 1Rin@Ed | dcfiRall RsisN JorREstisRoTRIE test, tcﬁsbasw
tfor stri testing at final test, a results

mnabmﬂﬁyuamﬁﬁQWCGWd AiilseokBaistt s tabl e. Suppl enent a
data ¢ %r?(eghk Alta 5%52}(5‘?531:115 {:I'E)Qﬂdle &lenti348bn bEAGEaL, harginal,

i ncre e qua ty c he probe, and_ thus fina
and goedtpayts ek disfinddhbndensitivas, pacﬂmtqr% y ipcreeing chmjeugaiion file.  Part

1dent5§%?€c%p|61f?1|ﬁ§I%roavtlc%eﬁﬁlgrgoléﬁ{o cfayﬁﬁé kDR befo phdh&he and/or shipping the

enen Al dat a anal ysi s and
part Sihignay tepeesan al thatshty ewk{,sar@@rtt@ﬁt rimgrodustioth Erefig dymgmis probe

mappcugaﬁt)gfége{dgé{cﬁ\gq%ldt Og% Igi%exrnq OWnRL rp?o%@ aiﬁgltﬂlicg dnn@f @& ﬁ/af‘t's %ay be

engrneers or ot per sonnel
reprebéhtdddﬁlﬂtdufpﬁt Iitgar@l.lzt]ipr(@rmte rEe[Imele )f(&t'qzbmpletala @ogd) apdibad paryen a

ncl ude in ornatl f
dynaﬁlilcagb gS?er?,ISquH]G?Sﬁf@tﬁﬂ) nap gforsclgzél%maltc ﬁ%&’l Q%‘fér r}{élﬁ fBseB for
ofﬂlﬂermklﬁékdpﬁﬁin@ﬁf Adakttstripmbyh €or vaipubaing ut fing test, @(I@S@ts fifh@ad/or a

he S|€nature anal ysis system may identify

d”ﬂﬁéi@ﬁﬂ éﬂ%% def ecti ve goods that may be undetected

USE g lenrtal @AY 8alysRRathe oels torodensves tenﬂkafoancrrbatsg qnaity tantrol
Figure 10, an array of_sem condugtar deV|

at thprobe. jabh s Gpaldest Wﬁ]fdér In addrtiop; Qaliypespes IP‘We gﬂgﬁgﬁ at product

run t56S nSt fa%k t P’urﬁferrﬁ@r%' 8é SpplHERRANEAA Enallﬁlst ane 51gnature analysm tends
serri conduct or devi ces vari es across

to ingenepheqelisy Q@Wg@ﬁe@‘@ﬁbﬁsﬂqwﬁea&q arpp;?fgl}r}eé‘na]gﬁls toolis as well
as tebt’ e%?fnggp br Ofhet n%?so‘ﬁ@él e|5y id ey ine duBibAN ¥ Stan®, the computer 108

ar co , ‘however, may be wthin 30 the
may Cmcitldeo linfbinmitivs agf the hwafee srap lﬂ@?tlf)éliaaﬁp g@“Pthec‘%néHOQE‘tts having

Slgn%tg%b%}f A5 n%{fgﬁhéigrfgﬁﬁ: W 3fe g‘n Oi?ét%neg gg?ée%?n e’?ﬁusmﬁié B@nature

the en he

analy s kystenn ey iftntifp spotatialih defeg@zemo@gogth%b@g undetected using
PCT/ U 2005/003923 resi stors approach, but do not

conVgRmatest A A mal  di'stribution range of 9000 and
11Q60rridgFhoyu chFlgih)a IOCamana]ye nf ssnoepndhaonddveaes ﬁﬁayposmoned on a

i ncl ude defects, e due.to
wafqrn.plélr BoVagh t]peh g?rﬁ ﬁ%] 6%s1sFtJorrocgg’1 gﬁ’é}aﬁm gngns'ieargﬁzronductor
devib®Y virte I Rase thd\@vaf@s If(&t a(aﬁfpleoﬂue‘ ¢ iugtwensdepbsitior af adaterial or
near the | owr SISIIVIt e .of. the waf
ol o4l o dUF SSRBPPS BV TEHEL G008 BIbey Bty B b Vit

the g&}ﬁh)‘l: Qmﬁ%a(gf #hb Qeém CFUr%x Itehthewalfgetf resiotahed 6f 8tpatticulaerésistor
in the normal di stribution

conPouat ey BZ KD i eerdut A DL B CE4RY BB R oS of he
may be plotted.
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The test data exhibits considerable variation, due in
part to the varying resistivity anong 10 conponents
woroosiog7oaaf er as the prober i ndexes across rowBCDES2005/003923
col ums of devices The devices affected by the defect
are not e i dentifiable ied 0R Vi g

I
resistogs Qﬁrﬁaﬂl, W n?thgcee[de g}le il trlgguo R NP of 9009 and 11009

on to
(Figurb 8 $). I|n1ts Wien the test data is processed accordlng
to various pec s of t i nve t|on th

P o
(ComeeenrLt 8 Py Hee ‘thdéf‘%’getcts cBannls d38 o 2 Efftamipgnt or
1mper%'dﬁ$ﬂ B e itfbricheont B6ées€latBe deFbe niagSibicredsd t]mka:tealsﬂasce of resistors

largely confined to a _certain r
located awer the kotTeats B deA of Hie e t@g&ﬁo%% éeFlS%SCG o A, o the
10008} la)gpegt%El For ep&evﬁcl%%e&%hé A SOhe FaREMRaDTsStill Atloridiin leynormal

data illustrate the departure fromthe val ues
mmﬁbﬁ@@@ﬂ@@ed with the surroundi ng devices w thout the

d?\fef’e% to! gm%k'tlhAfg thd ASSlehi Gad FRreadth Bdi‘lﬁlﬁﬁneﬁtllﬂamgl plotted.

ent|?%/ classify the outliers accordlngg

The tasglatat Q}dhé)ltsfcotlhéefélé% ariaios, G pHRETG: the SRIYY ’é?SlF?Vd% among
the, sur t YhwE be BBinkn2 08 d Th

Comp%finfse%l% i EPP r g%p? bﬁ?%%? %siégsgm 100, suitabl y e

at
devicedaffdciedehy thaddfeqztram/n@@gm]a’nd@mﬁpbﬂp b.agp&cgnt vigygl g{amlpaﬁlpg rof the
dat abase

teStdﬁténgW&QaFlé% to&ﬁetg%hlnmserface or other desired

orm such as graphical, numerica
t eXhdnathe tept datd Bd);rooesseds hasotding o atigsraspavisyof thoprgasatinention,

the d \%%Sé;gﬁte%teg %{l (f# c& {nag e tassfo? Etfggﬁﬁthocguﬁéf? ﬁlel‘ﬂy %E data. The test

may provide any

data ﬁ@n@@ﬂyﬁﬁnﬁﬁ)ﬁt @ certainchangti ofgvabeb.e dhedata wsq@mateﬂeslth g tdgfects,
fromthe

howeggrp bqeélﬁg]ﬁq tglF gata glrglzeawgio%qz g colmﬁ)oP%n S. écé:‘é)gﬁngly, the data illustrate
the d%fi%%ﬁﬁié RBAL the lVaARie® Wisptibte® Maihethé sﬁﬁ&nﬂmjgt@bicys pitbotdhe defect.

The éﬁhgf?téalsggeaglfgp (S’}e?'ft&gt {,\gol}r{;‘yta@e 8’% tthed attlaerg‘ Fcecgfélﬁgetg the
mang{u@gHP&le BéfartiteBE tél o@tlieh&atﬂﬁ:ﬁﬁiﬁh&sudlﬁhﬁﬂlﬁgdatﬂef erri ng to

7, th tput ele
Sg%l;ﬂ rqe ﬁlgjlt €l e g'? %JQ%‘:‘JHHFEF% d%{g&@ﬂh@%@ t%i &YS%G& (ié)é/ fﬁ%%?y ﬁihrun time,
and ?I%Ugiles g c{ gglg Qepot fod2Rkihibt, Qﬁtal@ﬁs%d Bﬁ)&ﬁtﬁi Aeelficafl or omed desired
In the output re

destigativod |Amar|form,tsh@ @mpb}cp,]gmpraeq@él eaglﬁl( lppp@é ﬁiﬁ?ﬂ?f@?} ogm, may
be usFaQO Bres%@ ?heV@Jf gp%l'tef&t & oP ¥utsbfienORBIy8ik OIThé Bhitptieslértsit 208

etern1 conponents may be seIected accorngg d
may peovideyany 271etiEl DO 0ol BEFISBREREo oM e e 143 on

xnmllﬁﬂﬁysng %@né%?dﬂ§¥hhg¥§ C|rcunferent|al zones, radi al

onpone i ndi vi dual stepper
f i Bl W8 prekbe esmvpimamg thcanlgputoemmﬁmt 288§ suitabbt providgs Y selection of

data;f?%’égllt‘eg?ﬁsﬁ t&st aﬁ%s c< il ri)glnﬁ]? i)@l%t(?oaﬁl\llélpgé S&H lénnzﬁtal data at

er ‘or an identif
prodR& fuh Afinediatthe donaaiié ﬂhthleg c dtqﬁamw tesFignrea’, bhe @htpuhselqlﬁ@lt 208

1n1t1q?1}l;ztf %l;asag:sg%g Itég ?mrolge] grao}(/rb al(eﬁgata SSL?t ﬂlf tsgetf)r %) O?Jhﬂengalrﬂﬂ)ﬂﬁg range

1den'tlﬁés°*3ﬂéﬁétb19(ﬁné]ieﬁﬁ6rﬁfaﬁ&1 & bé dx&midleﬁllﬁdhéoyumhtereport In the present
supp

enent ary_ dat a anal n.th e
embaéwnbghe( sgpinggayge ident kasis 88’???‘?‘155%2]&’6 Ph e %/Ekﬁ%et Ay the
operatdf o n@? W, ﬂﬁoﬁrgdé%’%ﬁlﬁ&d dofipo st may Heh@le@teﬂl dcerrdingrte any
asse ed as well. The coordinates for the operator-
27
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sel ected conponents and the outliers are nerged into

the dynam c datalog (step 706), which 10 in the
wa@eooseritozenbodi ment is in the format of the naPCwES2005/003923

tester data output format. Merging resulting data

e i P O e
1nd1vigﬁé1t ktf@ ler Fﬁé&dﬁ at @he/ ashllﬂﬁﬁngi hdnge aoammisésera mett bf ex-y estoedinates
ata fi reduci asto ere uir
corregn@ﬁcbp%,];ﬁ tge Hﬁsﬂﬂxodls 8? ﬁﬁtpé%leﬁewne g es oL the %[%E%to\gnaﬁ ni%h'trlﬁed
porti ke Bilabld @n@ohisé me;lbefaint 208 r etrieves sel ected
i nformation, such as % te t da L% a?rikg 1§1.§)onel Ol 1o the
roe OHBHEEIFREHh 20 82 3l5p e QA G ANP TR ST &P
outliezd &r d‘ﬂ%fr iBfRehatft fohetafedt &elderﬁﬂ'fegeﬂ' Qheysuﬁpiemdmtm@t data analyS1s
array of the dynam c datal o steg Cﬁ C!} )'gletr i
elem¢n@f1@rth%1ﬂ}’1%ﬁml? atalpgr(seni P4l % sOtGoPagrTed; the, 19ep %&rﬁug %S xy

coordiiddUor LSRR SliBRs ar hEmbibhas K'NE}DOThe BEYdiagePfoe ARl operator-
I'n ahy .appropriate format or manper. In th

e prese

selecsrisouibonents,nd s UEGEh ere eSS N SHT SREHOBEER i), which
in th(g&](}?eﬂ EmbiiabRds Hewb @&nﬁt yehe Eatmﬁes%} dabddug@it if6iehat. NBlerging

d_conponents on the wafer and their
resultihg dath fintoathe alynarmigr datdeg faciiater egupressiinepp Hie Qr(%nmta into
Rl &d
st SRR YLET cafPBhf ks 596 p SRAGCIaTG oAbl ] fducing
data Ad)dagtel eqEtdmentst weh@mtqomproemene ietapaiegiifc fadaibergrent : fgtomer
er s from

G e B VLA, R P B 0 o
one &fmgﬂ'eaﬁhi fah the put@mmmmy dats amﬂyalmdemgmta’l%ofqmegcm prijiytin the

t he occ ence of..outliers a 5 relations in the
merggd gy °of %qﬂrwtof}}gzpc{gpqml ata?’ﬁl(% ﬁ%?ncl ude

I el RRRdal infiimaadidis tlsempmaﬂaﬂy stgredatt an fimpropirhage output report (step
reconmmendati ons. For  exa teStS (QG%

710)9 ehr wprt nilaa’eli’ﬁ P@g@regéﬁl grgpfipqﬂgir}aﬁﬁ Iélran Xt 15 f tfle present

embddiBeRUiHR Wutfu® REFdt Slbly Redluide tike d;mgﬁstiataing thlaalhg tah\eafer map
tests are redundant and reco ne of rp
Fu hér, the output

indicplas § GEoR EPBRPRS AT (IO BLT g AT
elen{eﬁ@ﬁwgdﬂfaérﬁﬂpcf@%afe@ Gral U8ta BoGEPPI i8I0 duﬁpiﬁﬁrem% &tafed map of
e

ta show n he i denti cal 30 resul

the presstegted ThapPnisy £ pily, theyousut slegipiyeey ?I}‘f{uélﬁ >9nly R outters
froms ?Arem &n@a{tch $:0he SHANTR] SutpH! Pithe Jufhu@repofiGidy also include a

at| sent to a server, activation of an

Serlasrof@nyphmah eqpresplptﬂfamsl%ftthe et e highlight e ?G@B?%?Wegﬁuﬂms and

[ I52009/ {039 | iriRACireiRO GbdRRtendittRs and
Cong?ﬁut rtggo&r%? e bée‘&é)u?gfvﬁ? %tzﬁmy ﬂﬂﬂf}ngﬁsuch that the
suppoutingudatd é&stha a‘ecmrﬁlﬁexdatmhe Fypeaxamplon ifofwor Fpsts syppeas rfp gienerate

nsfe the r r 4BBn that th

1(1(311.{1':18@l S t&ﬁ.ﬁ{‘ﬁll@}: pfihérg g Ptétpétr}eé(m %ag?@@de%éu%& s at the
testsdia rdtihdant andl r@emﬁreadl dmt onesiht sestsf twr orel;ttgdqﬁogp thgtest program.
Theg%gnp%%%é%%bg&éhelg g ?{?gfegreg e&%ﬁ% ga g%hg\gqgttﬂeqaentlcal
resulVgbBhe tedts! €sti ng system 100 according to various

aspects of the present .invention al so perf

S orTHB SRPE TR Y| TP VLR GRY SULTHE WARERAPE oxaple output to 2
loca@%'rlgs{a@lﬂﬁl sefitiodn §cPver dRAbAtIoM dfah taBiifs oeune) (bthﬁrnlhpropmﬂn manner

multiple datasets, such as usi ng nultiple wafers

and/or lots. Conposite anal2gsis is suitably perforned
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to identify selected characteristics, such as patterns

or irregularities, anong nultiple datasets. 10 For
wex@spr®24 mul ti pl e datasets nmay be anal yzed f oPCT/URI0051003923

char acteristics that nay repr esent patter ns, trends,

equl ar| tles or DI e "
(step 676% oé‘ﬁ (?rgb qdifg?rg u@mﬁ{) IO% emagny glf'rf‘lg% ?)Iffalmesuch that the
outplﬁrdlaésyﬁdt&‘afﬂ‘eaf thaakpddm gf thesstystelatca trafhsfpr tothgonain server. In this

characteri stl aset n
Conﬁglﬁ;bql(glwé]ilﬁ 8?1111? aﬁ(é? §&? {Ilt% SfOrrrﬁFglre n%%(él&@% and generates
resulfs NBr HafPpRITor de@Ednkiigtion s tfﬁfﬁcitﬁ)cﬂl, pdnmsesc onposi t e an aI ysi s

el ement 214 15 rforns osite naI S

R T A LR A A T
100 %Bfi‘lmgf R vARREE Medcer of ket pre@ht ﬁivbﬂfongfnaja milsogpérﬁmlﬁsccmnposne

dat aset. The conposite analysis ele

analysigiof gis| dpta %Igé?ﬁéﬁt‘ afditienshdasb i ety %tgeﬁ‘ts “éﬁ’éetlﬁt pyg Mgfiiple

datashd e'sug Mﬁl@r mdllffle WHRG s SRI0Q8tk.t €ompaiitk ﬁﬁalfjss@is eRdbdly Fifbrmed
["ement ed, however, in any P aE?erae led ;
to 1dem|ﬁ>f $e§ﬂ9t6ét0h@ﬁ°tef$ﬂ§1éh su‘alsasmﬁamh%trlawaé t qng fnlfiple, datasets.

For g)%ﬂgy'h{‘ %19 d&@z{s@ts angh $0f {MBL&1 $8! Lirh@sn chstattbdtics tthe may

ﬁp05| e analysi s el enent 214 may be executed on
repretsé‘ne patesits, sysis.aminevuities OVEDBVRT mpTe AERste conput er,

! c%s Qte aﬂ&ﬁ?ﬂ? Hﬁg '%m}g@srelﬁ T?t AhrhrQRia® arﬁly%ﬁ'f&danﬁﬁl&fng st data

separa e conposité anal ysi's may
for domnnmrcﬂman‘@dsta:ts atrrumgtthméatasfetsl Iatlfi/\mﬁl@ hehignpdrapratesh lino'e}iilyo%lltable

mamgeg.? gg r rmr gtﬁgwlgﬁ%% ?bge?ﬁ@z&%%m 190, P L8nposHe |ah£§stls'. Qb 214

ConpOSI e anal YSI S,
perforthg |cb|1dpdmj}e lanﬁj(sﬂ)sr ofoduta dhaived 125 MEple oveos prdiordatsl )Iélia dest data

se.any data from.two r
for egﬁ%\y#grl g)t %ﬁg}eé giouping gcgmér gratagg t Ehegcfaotn?p%gtté anégégmfe%e'h?ZM 1S
sultab@qh‘lﬂwrr&ﬂteﬂ awadaftaarefhdduby @dratiag an tlafnd)‘nmuter dABofThe domposite

data, for _each data ch as hy executi
analyS R 24 8 PRI O s B S CRPIBHAS G Hiof. sueh
as iPACKrdREEIsYRHon ohe bdibiheddRdréwars a&dlsb&b'ht;e ﬁdltllttoar eEurther the
using a series of_ user- defi ngig u{% s X‘#ﬁ can ter 108 or a
compfestte RE#YHS clrmeA Al M%) beeSisPHet PRARS L PHATAS OB any
remc% %&Bpl?t& Glidht £ drPindJfREd AR tArkstibh Gﬂaallﬁﬁi yaeds tsdibarate computer
dentify patterns or i rregul arities

systmnftb@ perapasiie anakysjs B be BETaTRPYG AUP s %‘tqﬁ’é"ﬂn%‘i’? &e“efa“on of

one B CiHor@ fetrd ﬁ%ﬁ!at@?st r ApoRNRboIRSEbndat Batat RnergRBENAL Befdfe the
énhanced overal | dat aset The conposite anal ysis

combmmlymmctrdwalh@wq@t $ia.de 29 WD 2005/ 077024
Usgr(r)lg SSIJQ %ﬁ%?ﬁs nf) #P QE? Rhta Bt din Wb RY tmcfr@ Rigfatetd. h@bmposne

rove the’ test ﬁxﬂocess For _exanp
analtzhe carD mtcpurb seeep@lr setsmail nmubv‘latd,emc e dar Bited ﬁ@tat gnd/or

smopﬁlgéj g eacgpéga ase Q}g/m% tﬁ§1t1FE%01lﬁ§8§§&§ tlnloﬁ%lh the

npOSI anal ysi s el ement
clasgifiadtipd eﬁgtﬁ£t®cefrewﬂfbé,rthdammt dafa i wuitabhj Uiltesed wyingnd seies of user-

user ex Si 0 her suitable S
Sy S RS T A S A, & o o
crltéfﬁp STheh@Mta fid tHéfi tanély edstogiderdtify attersadt ml'egslan’uest methzj data. The
osite ana ySIS an r e sever.a
R Y S B S R S .

genéﬁ@ﬂ‘e%ﬁ %nf?%c@&(&fékﬂlﬂ DiehsBU Tt RbEpdsie analysil dlgnier 21 4 nmy ¢dren provide
he set of wafers.
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Referring to Figure 13, in the present enbodi nent
operating in the sem conductor 10 testing
wepoosioomeent, the conposite anal ysis el enent 2BET/US2005/003923
receives data fromnmultiple datasets, such as the
data fromnmulti fers or.lots 10 e y
an spEroS QEPHGPOERBIEPS (o 50 PSP Gt et Boeektic Pt Al the
Outpuf?egért rhdy! $r68viaél ifednditios aidzed 1§baésa1,n ;hnfahldhcl:tmaﬂlg gal/er testing
mprior test runs, or data received fromthe
processester at run tinme. In the present enbodi nent, the
fﬁpﬁl@?kés&lt s MBd Sorf BB iMalydib41dneae? Memalyasy sdtstod vafi data
fi ed data at run tinme. The filtered datﬁ1 ¥1s1stobu11d
in corjoretipn with Apfy e&mp&swﬁ et B suitable prpcasses pad & R apaly

and es{mﬂ;hh € ¥t@ rﬁ‘df)g/ it Fhehal WRifra! p!a&teﬁnsdat &rends| n O‘oh$os1te
sent enbodi nent, the conposite anal, SI S e{qemsn t ¢
analy:;leccem Vessive Heveralvlifbepis Gatasgif o BEpE t‘ﬁ?%? RER °r° st o

0 Rhasymeatidraaskysi s el enent
wafe% g% %xe%hﬁ%nﬂmubfg%.sé%e%%iﬁﬁed datt 2 Srot hed dah
i defitriifig caFigore U¥, if dhel presest emh%hmwh QPsFaipH iy fhe Semiconductor

testmg %%x’@\fci%rg%ht ﬁle%g%%)&!’lt% aﬁaﬂ% YisthSnt 9™ f&cel%kdfa&rﬁ&ﬁ ARttipiadadasets,

recerv e"raw data and the suppl epentary,
such dati®, datahfeoro anpityge Naf@fn af lpg d31Q) élﬂﬂ@rﬁatazngy @gﬁ@,}sgtagg stitable

data %6 %?Ssésé guc géfaag&f i, FNBlA Sl %ill%}i dat}hﬁst&%ﬂp @sth t8mURoR test

representative ormation from
runs, rwa@tatr&baﬁe@ fremctat &siet at Eo timex émﬁie@respﬁeemb@d@@ﬁglt tthe composite
ma rise su r qmat at t
b PR35 ot AT, PO iR may

a parti cul ar
compr8 bnyP&eb1e dng féremalesis, secpondionthed dat anthorssignature analysis data.
different datasets, such a

dat.a f
In the geesgt empodment e|cg?1p%t§|ap:i§lg%§elglﬂen i%f % ?60%9/@?&1@ B Ya@let and

erent Wa ers or
suppleﬁlﬁgﬂralf}fs %ft%g gf/negagégf%yp‘iﬁb gsu%pl&ﬂ@ﬁe&y td&tadahl&swrg%egnehtom guch as the
Gitered e a0 Ml kG ETIGHITRaH NS BRI B e o e Wenate
anal}ts%rgow %/or\%{egaatgocatl ons generating a signi f| cant
outliers or failures, or o c{]gar gat a dosEte angl sis
f r &ftert mexmng b a2V Seiseds the THBPIEBAHY 425 Ji SOTR 4

elem%ﬁltl 3 lqlb%e)ﬁetggg RbRAb&Ste MiaCOMRANYSNI(198)a T}{eomﬁﬂ@exta/ adth (OOHSprlses

to 1dentify patterns and |rreg %{} ’
data acmesgntaﬂn@ efdtfeseation frose mexatkpr ane daiasel o‘?ﬁS G e §0mposite

data 61}%/\?01&1819 glh%ag}fjml? t@‘ﬁorﬁl%ﬁltﬁ{g {oSthE RGIE of Silvied Wh @6 dlﬁhers for

yze e conposite data accordi n% &
a pattityllas tist adsheing] fgncortehlmndmgptﬁ&ﬁ datgsn differer daigpess spgh as Cdata for

mbod n ifferent lots. e
com&@ﬁgblsagg%}lb%ég 29%81 a?})sqsftlgns 8’19 d%@r&x@%@&g 5% %f"d fferent lots. Th

ysi s el enent 214 includes a
compési)tmdmatmaye howaer,combiisuamckpprpgetdeta; sichma dafa rplgfigg to areas
hawggI 51)r§;:§§|11t§a%8p%9é Pe%s_ls_grrd%ggr}eg NGl aaGks enéEE‘%gCé)ﬁEﬂﬁéz{n@ number

al'so roce Conposi t e
of oli&S ofl Bfilases,fo@ R)t]rﬁ?(@d’mlie&lvbd) frbmftwn ©r opreghrpsetsi ze
information in t OSIt sk dat dataset
pr d&e FeMRAHB é?tﬁé*rﬁema‘ﬁ}ﬁé A5 e ) FJPEHL { B rﬁe%gh%/%"“s Arases
to i4BAkiR IFJtt%rng %B@%%gﬁlanﬁbst zi'ﬁ(b’ng thé ﬁél'd@hs aF (frlelxaamplﬁ;etrhrg rcymposite data
stru ure, datab ase, ot her data

t
masSipeaeherbin i Py 39Dty P o 6 SO DL a5 1 oo data

acco% 1846 S )89 BEtabRSHdrfhth Br HRRedsO MR piseno pbsdimentréglkeomposite
e proximty engine may generate the conposite mask
data, such as a conposite i3gmge for an overall
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dataset, according to any appropriate process or

technlque using any appropriate nethods. In 10
w@anosiozekar, the proxinmty engi ne suitably merPE€BUS1085/003923

conp05|te data with orlglnal data (1322) and

n rate ort for use e
analy%h &f ;l,@ tlgﬁ'?{egf&az RSOX A eﬁlgg( Ilélmﬂ?%/u;{edt po %%%Pfea Qhe or rnore
compB$teCaavkb Bdse@dort ther @didsere. OTheettnaposie hﬁlﬂysuxo Eﬂpmsntt 231 4nmsk also

data for analy atial ana
Proceﬁn@PﬁW651f%@a§‘a3%a’f%F Pl P et fiedpaop in te
anggﬁrg@kaggts or renoving data that does not neet
selected criteria. 15 In the present enbodi

..the .
R e g B R S
throu%l‘?’&- Zile, AchoPPMrRNSE) dRELAEE Y iofdf 8kla Et@rdﬂ@érﬁfrﬂib A@patial analysis on
xcl usi on areas 1314, perforn1prOX|n1%é mgﬁﬁg Hﬂg
those 13me:ts @A) dederiputibe Tepylisat theferat ghacorippgte proximity
engind cﬁ?ﬁé} ?énteYat@ﬁQ' QIR RhsKOdaRd, QUEIIEs 2 REAYOTetithage for an overall
S

nt or other operations using user-define
datasctuacegrdlr(gtp ery ala)ronr]qteggwpsd%r technique BYRE @afea[p@g)prlﬁrtﬁ énethods In

partlcu?ar,l%% 81%@( d‘lg Bﬁ r%ﬂrglsi{ By tnSrefs @1@ PR d%%tthng‘hﬁEdata (1322)

at” 20 |I ustrates spatial trend
and @ﬂdﬁm ajp ampmrmsoﬂ Bumek thihe ughouenethy waerdsix) gilhe roximity

englrg,dflﬂp %l(s?x %ﬁ ?é?lgﬂogrgﬁr%a& éﬁth%n{c Zfe BEMpRRPHRRE Wah Gor analysis,

rum 1 NncC ng nenory structures,
suchdaba blmlesa,nab/kisea‘nablpmg itleadatapfos recanmgfthr@ctg@g@gj ingthe gatasets, or

sfores h as Lex XM. files in which to
remo&?lgﬁlﬂtta tﬁaﬁé oI BEY ts‘éle%%(g%ltgrglalwe proxi mty engine may

USIQ R PreRAPsTAdindng thembriinifyengioe pefiematempdsie mask generation
os it |nclud|n of
1517geh g A B PR hisg o ASp T A T4 RO pEmic
weigBfingdl j’l?r aﬂrdrlb&%‘(fjecﬂﬁidlt fed cmﬁﬂetsa?ﬂ& Qhe pmlxﬁmty dnglrtehmy also prov1de
present enbodi ment, conposjte ma
proxRine PR ES U GVEFATTE SIERFALETHG "> PaFL b ggholds and
precdfleRW, OThd skt Rl ehal@faBBRES 2 Dadosipy eaENDL ﬂrecmplmeﬂyiatasets that
engi ne col |l ects and analygfs da a f r.cor @onq; % ximity
illusigriesespriial ifepdn andfs @atterat o8 Eﬂw Pl fl?tve% SRy | 'AF PO
englféeeézﬁlt Lh[ﬁ’laé Bhp §p;95 PRTERSL G RACH & héBirh Ciaicluing Meentbay atructures

30 part ticular set of corresp %ggig% at a. 1
datalobaesa othen kyplwsationsyandefilarpsed (flsteopPien ¥ hcpst gt Teh el & es in

thmgpg@mtgggoqnaposﬁg%%rked data, snoothed data, signat ure

or any other suitable data. %
20WB¢ POty @@Tneumow/a@masmprmﬁ tacheiqpy isggaprate the composite

mas]& gbli%g lg%gL{%]i d‘!gn IB{VQ [Hr&y n‘%ﬂﬂ)'d@ eN%Bﬁilté/ ﬁﬁﬁuﬁ@t Webtdh Electrical

ocations. on mul I'e wafers. Referring
ruled, Or &theirser dbcﬁnecbaﬁbrla/wfrelﬁs Nashﬂjwwe@b@anqhm%rqows%ﬁdil%b data
| ocati. ns that may be designaie & Th
o AT ATELE Gho STt R b SOR ChesBy TR ARRIAPHLALE, The
preséit Sgr&fimity Nengine tdoHeds mdl mialyyeedag rier mmnéglgdhtaaﬁﬁl@rmulhple

datagq%%/ Il;pc ;ienﬁ Cg?tglg{a[ %gt %\ %sg orl's E%ﬁ%llog Q: Etar?sgltcgl AIP ?l{len h&a for the
particgﬁptsétf ¥f B@&és@él{dl&lglf Baté.heT Kéomnm&hﬁlﬁéﬁemapfbedzaiyaappﬂmmte data,
mty engihe of the esent enbo
etk b o s e B0 TR Y38 S sy o0
suithfi€agpnposi te mask data, a cumulative squared nethod
and a
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formul a- based nmet hod. The proxi mty engine suitably
identifies data of interest by 10 conparing the data
wo o00sermes ed or cal cul ated threshol ds. | n one PCT/US2005/003923
enbodi nent, the proximty engine conpares the data

DOt B o S RERE BB e R A K0 Spemontiog

Perm ne
locau&ﬁeoQ%ﬁ'ltlbréd Waake prﬁﬁtdgato [Fagurer Ms &ch owsfet Hes devices in

The proxi [ ar
oot et i B Vo0 s STRROR B AR
such Asfhn%M BBRIRR dysieh. nma@ Qhe proX@lityaighe mbmﬂﬁfes dael foraiewe% at
val ie cal cul at ed based on _15.th gr S|rﬁt dat%
correspamdm togptaqms £F Sgtar PR el 8% | OG%FI‘OHd]got g‘ O¥Rarm
identi n%ﬁgmgmghmsﬁ@getbh@atpr esent proxim ty engi ne

ments a cunul ative squared nethod.to co dt‘&eerent
daha progiruity enging @b the |presprranROdIngnt UiS (152t fcy WS di

u r e/ B0 HAE, $hmaltive S@lagt Sethod and a
teChnHugs Ogo%tﬁga%{%et& % 1 ina fi rst dat aset&qii (t Jf Pt b
formdarbised smethpd s ulThe fpmxualtp fnging (Juifpbly oidentifiss a of interest by

compgrglggt %hg L(JJTaf% to qgl\éétg(f o Bal Gt Me%h’dl@é' M{atfr@rerﬁtfédﬂneglg the prox1m1ty

ar |'o nd conpares the data point val ue té) X
engme@Uﬂﬁbarésmheslmalpdn(tﬂ_ﬁmyrespmng ]szgg)n@)p@ theﬁ@yo%sowﬁ 1 agd/or lots

i tabl e. valu d | § WehdAs
to th]ﬁ%gf? cﬁeg ine vy ?her%?a, dﬁy}/ndﬁcx{%eﬁzcﬁ%ntltah?ﬁég}% a@tror?e 1 ets.
The @&dmr@yngiﬁe e@hmetseedc}adntm ch o1g o cmoamghr@mifd@ Rqheafevhich may be

criteria. he data .p o AR ulated based on
selec{eﬁ rl%gwoil@roqna marflgr,lsgc\:/ve ¥ é}re(}feﬁt C? VS r_ egﬁdﬁf ulage eraSC
the chritdRddth&r atvhlne sdledlated ﬁabmlhnstnrtchleiatmr eshol d 1ini ts, or

L SYSEok BT L 4P 0 LD P et

cumA8RE " Bhfe@ nRUBIBG Yeorphtsethe dut s pmmonrg; tIn parheilatatederring to
poi nt.” The data poin{ val

Figutsukuthet Pro&In R REITCHTEEHY |S%{e°(‘ﬁ%i§§ts‘?"far SEREGS Tl fist fataset

(151 aL&éﬁ S X GERASFOL B BarGibilbl todtifven palicifartdevies bo Iad),arttch]sar WafBB.ln a
ornt value is added to a _cunul ati Vtﬁx a 2{/ The hreshold

particidardotp shcheorppsche faa gRiRkYAcdO i et %ﬂ%ﬁgw

may cﬁrﬁpﬁgg%ng i F§Q/aﬁf3' dHd-any BPe BE BXdsAdIEYsueN@ NRngeE pe@are limit, an

rocess for ever}a{ correspondi n% dat a poi nt &522) £ th
upperr rhlmlte‘al@df therlieegushmayi he saleqted( 35?5‘2‘4 ng g FK ARORNALT {TiRHY- o f the
Lo et etk Bkl huakesiold, Beghedan the

dataz%’ﬁ’g BY5 6 29%&%%%‘6%%%8%9%3 Any ot her desi r e?@iee ts
thre@bldcwnmarthes t}mcﬁhwd)lmb@ plevhatrviee the ap@rtmar Yy 1P EFIHHIQPSIIP may
Seand | NG @VARE cflddsPonding t
be, %\(ﬁlbﬁc{'héte cP]ur{t?]r p bn%ge%?e% edx\hﬁ%)a‘% é glfgtr(]a alr';s?lgg X ég o E: pgonding to

thed&Eanwrmty eng| ne may cal cul ate val ues based on the
sel

dat 5 .
t h;l“ges éﬂﬁl gein ﬁ%?esgcgﬁgcﬁglp%teﬁ 1CX GRAALAR vaRieRAYGLH Wdl@[S) If th

€ proximty engl ne
dataGRlr WhiRk @x€pées tel cusuhtivavalvetttdsheldhthe cﬂgtafpﬂmtelablh ig added to a

of .corres ond| dat a ed on the ¢
cumplgfivg palug H%a Pt élk%g 19 e(xelrgtz @o%%%u%%bﬁf? }’1?1% Y6t the data
poirkt Uik ﬁ%kl‘t‘fﬁtﬁéﬁ@ﬁ% R&etts ﬂﬁ)pé&ﬁssctaf e\td:bastcﬁﬂbqumdmg)data point (1522) in
appropriate nmanner to ident or I t
e O L Bt L0 oDt 5] £ S 0L L LAY ot

correspondi ng data points that bear a relationship to
a threshol d. For exanple, the overall
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10 cumul ative threshold (Limt) may be defined

according to the followng equation: Limt = Average +
w@¢ Swalogact or * Standard Devi ation2) (Max - M@/UStvesen3923

Average is the nean value of the data in the conposite

ta 15 S .
Any DB Uire® e o (BrPrmisons it e cheO A s Felf £ Wt/ Ra@Tpoints and

datasétgmul ati ve squar ed nethod, Standard Deviation is the

st andar evi ati on qf data poi,nt va

co %]Sii Q t eaevgm ﬁta &oma%?rh he a%ogulaﬁé hav?\/lsags% Proces&ed the
proxigifyf AERS Ciﬁayb@llcmw& v&lb& hisgthes theasettcled Wt skt = dapvoewaedmg

values in the conple opul ati on of dat.a.

partqs TGS B OB e PHPERO PP B gy e St chshuative

thresBR AR b Bt 6ﬂféﬁ@ﬁﬁoﬁ@ﬁg\d§ﬂa asel o thel anﬁulﬁmenghﬂabathe relevant
OIntS of interest in e

dats {80y iR PSFbFuTR AR GBI, BHF SEICUBCE P GG BPRoPriae

mande eﬁp ERMR (W¥siRAY bN SreRO4RT PHaRRBristidICtshE dsOtdd Ei&der@ﬂﬁ;&tsets of
each data point for inclusion in t he cgn‘%osme

corrdspanding sl I@nny thag beqscar TekORshE toGuiTesHpld oMK loehe overall
8 Yhe SOIHWIR tibe
comfL SR 4SRN o DO s B Sl
(1528) squares the total cunulative 25 val ue for t he

data point (1530), o tive
val Hﬁp[tor AlRpadata pggrﬁa%?%&@ g\/nn @I y nono at ed
overa cunul at'i ve threshol d (1@@3)( N/Ifn)t he” squared
cumul ati ve value exceeds the overall cunulative

t hreshol d, then the data point is designated for

i ncl usion he cO t

c o‘()’h?rg ﬁvﬁﬁﬁgﬁ és % St he gaet élfethg %%@ ih ]tﬁés é(?m%c;g[} &a?lrﬁ e(Saf data,
Scalt Badidt iO¥ @4la¢ br vasidbleaelatted tmrad;aisbﬂhd so{n’sﬁﬁﬁy of @Q@hma tige squared

pr.e-se ed threshol d | cul
et StipisEd DAL B pepPhTafonr T ChE IeHERCD b P FRosic
pOplgﬁtl(ﬂ}dT Qlatad AdBQELS— IMlin) Bethe dﬁféhﬁbda bdftweén‘ thb ﬂmghe%n\i\@)west data
2005/ 077024 PCT/ USZ 05/ 003923 | yte counter
poing ylersds therrompast BeRY a&laa ﬁ? gﬁtﬁr lei’%‘l‘c‘g/ theyaral il %’WG tifeshold

is dP@ieAtio "BMbRGRE toRBariaSvalikatoe dddntifyihd) dhtd Spodts ioff ittaest in the
conposite data (1538). The process is suitably
partmlpt@twa for each data point (1540). The proximty
%%caﬁ@ﬂa&%h%@ t&%@[aﬁtcﬁmﬁlaﬁvectﬁﬂ?ﬂﬂﬁd e ﬂTBﬁ&lt@&hgnM Géterghines
h Itional or alternative t'echni gues. P’
whepheegemmgyp@)@agh dytacnedit fer malpsign v thg ?qnilPPélt%\ data, for example by
coml 2k xgu h%c? dS Lﬂm\;eo‘;ahﬁg NE rRkindtist N PrORASItYt EngiRS Kf the
dat ormu ased system according to various
premmmo§1Mt Blhelbb/r esbstit  Froy dhie inoit (LS waPHED SO gmulative

Vallﬁ,g%rEH %Sﬁli, p&ht (1 ?ﬁ(@r &%Séogﬁﬁ es {hg sﬁlﬁ&é%ﬁl&ﬁmgﬁb & tNed8d point

exa t or mul a- based
to tl&y@haﬂkald;n@neﬂatddmveraua:umahtleesthrtalyolé 615320 Yfdhersagespd pegulative

t T
val@%%?erggsl {l]}g 8\éefr?1ﬁ<é%mﬁu' %grc ?“:ho? L5 r'clllead'ctta Jb?nt\{@ ées%krﬂ!:é ¢ fé r11§:lu510n

el pol nt evant

in Y RHPosife@ata€X5BAPl €, the proximty engine may anal yze
ea@[‘rﬂle\{a%lsolflﬁe counter value for the data point may also be compared to an overall

count threshold (1536), such as a pre-selected threshold or a calculated threshold based on,

for example, a percentage of the number of wafers or other datasets in the population. If the
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in the data popul ation for the particul ar data point,
for exanple to calculate a value for the data point
w@roosoumIed t he nunmber of tines a cal cul ati on prpeT/USR05003923
particular result. The variables may be cal cul at ed

for each data point i n he dat
absoluapaualst 8ae Seapdsdhe eyl Fipi ﬁ&aﬁﬁ@‘@ b @?@%ﬁ hﬂ% 3ig be
des1gp%%d%lsmsiﬁ§imbﬁl 8o 8bgsde B CIT38E TR piecteeqr msmmblw\jmfohmcd for
e data point nmeets the user-defined criteria. For
each@f@ammtéw"fg) user-defined formula may be resol ved using
U hge GRLGMIAI&EinY AhhP RIS YehkbBS thedBinpokitd Meask atamulusing other

equates to a particular value or raryge of val Uﬁd tﬂ{] .
addmdml aor pdiermetiveyechiqrss | dhatepeRioProRmEy STEE vy fed utze

formuc’f QBQ@ 's§s@em&kgegﬁaﬁng Z:83 I&hb':omté RAsPEs] NA tiprreulgbaed sytem

erate a set conposi te nmask data acco di na 1
accordmg tsuvalrlabd @Smp‘f@c@fsﬁleo]@re%e@& fiieRiRn vIHievariaklgt t3n gII ormuias, Ot

B pdatedy fdSes a set of data that
eXpreﬁséor’es d%ﬁ ds 1o tﬁe fesults of the data popul ation. for

e&oh ex@tpﬂﬁ mamtxel@méqmm bz}sed SYstea, HRE OF MOF§ ¥allaples may be
user-%e%lngcg g(%cgnp rt_.go{(]) angas}ﬂlt%ﬁe Eﬁjtgﬂi ' Eh@ JarD¥RE 2Bl Rlefined for each

e present enbodi nent, the
data p‘cﬁxﬁfnﬁ) Hietrelevams grodp,t ﬁonwmpld, ﬂstnr@tn@ltb apgincCIRA Ny jeagh Value

in thql\ga%gi:)égurl]%ﬁe %or till ﬁl%re daccg] ?&gff b éxﬁltnbfésto QB chHetd Pihge for the

var e test results or
data péint of eodnﬁftlﬁis nurBbee hofi mﬁe;sr anetliwlatiomegrovides eaftaélqubs esyltor The

VarlaC hg%]ggt ee g qdl,mgezﬁﬁgg% ggn glélgﬁt &Jatasgtgforoéach 8 anable

I nprove an con r ol
Wﬁ@&lefr %Qlwﬁﬂlﬂggtha RgtidoRS | the Gata f&atsamypwmmzm sichcha teadeterynine

e oSBT Sl ST
may tb@ ﬂeL‘chHa?lt LML tRPaditiddted Meidble amldésprand 30 tl}i}:alfdrﬁmhs equates to a

dat asets and/or identify or fi r.si
Paﬂlmt\@h@sm rengenofavalyesy ths Aaﬁgpqn& ‘F“éydiﬂ% ges %?eﬁfo f’nc lisjon in the
comgog t@%nh%ﬁda}’a I sol ated data points, enhancing or refining
reas having particul ar characterlstlcs or. filterin

deTaushi mgummwg%@%swﬁt%e g0l cPmROSHE AASK e to
any suacgb‘r’}e {oces§ S %@uﬁﬁgﬁl Thé ?&%ﬂm?@&ﬁb@%@ G608 donprisbea set of data

for exanple, may be subject eg to |
that smctspaids an aﬂhey@eldtstqf theetapophlation: B]ﬁf@gl} data poug. equent Y,
charg:équéﬁ?srq’ér cha 011 rrﬂ%lobyld%%egmpﬁhftﬁlémé etdatRr example, in

nes recel ve partlcular
the ﬁré@ﬁﬁ ¢mbuidimenticthe t:dnaposct@ mpels d@t@ nmguus@ateepaﬁwlab device locations
red

no han ioh

v SR B e ROP SR8 o BF RS, LR et ot o i

failuEORROS Bhi@ infvsitatitat Aay iAdichts $dsess od ehagmterrtshcm @hﬁg@ganqﬁwrlng or
al so renove or down de the [ t
s o o s ) B PR I8 R P PRl i

unirgd caBpite hidsit et PRBSARE be alxbyctedbn penetate ackdlﬁmua}nrﬁqpmatlon
engi ne may be conf| ured to identif

For geasppitdbe gorapRsile 1pas tdﬁ@ 13%% anglyze %&lfl)u&{:ar:flte § at%% treﬂds and/or

att% ol tﬂ@iieﬂés%ts Lh@B? 1aBsify desitanaheitagigatangsechasditedeglto reduce
particu desi gnat ed treatnent or i ?%ored in various. ..
clutten dlogs eedatively isgirted datpPEnisy ehanging, o THnEERPe B neg il
chalggt?%ét]?é g)\f fﬁt@ﬂh%I GatiBYvies kakiil SthrRterietids] Ue @Bmposie misk data of
'ocation on the wafers, such as individual
devi ces, groups of devices,34or a band of
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devi ces around the perineter of the wafer. The
excl usi on zone may provide a nechanismto excl ude
waeeosarm2gdat a points from affecti ng ot her dat aP@DURL085/003923
in proximty analysis and/or weighting. The data
oi Nt s, ar. esl ' Iyb&@&bo &mooth the
the o e Ay B e L e e ™
compé¥ite tvak rataged chbmpletrgrtjeranin e sompesits mapk daipePeeaigst sxclusion

zone_may be identjf] [ I 1a NRBAE mayF removed,
Zonese‘?%bhchg?(’e é’)%%t}mcdllg% é‘ea&cﬁlg%a S%g ?tﬁfyts&%glgée an esi gn at B4 usin
ignoréd, fanhanckd, sadcagled flowe sigeificahent pf iothatvion disgnguished from other

cqordi nates, ,such_as, X,. | -
comsz&flet masky éaffa.w zatcmusge]x egﬁf&ynaﬁ%g%sg 1?%’6 g%% rr?lﬁéfeg tr)f’ ﬁg\?’ﬁ'grade the
impo@debf datdpdimahsteps thatessrelatvelyl gfsignificgntar neebadnt  zone

in the conposite. da In the present 2 ' : Jantd
e G5 BT SR STe Mo KRB B DN By taenity
particBY ide88nu Bonsafigrtheisbmposite Baskpdata sadhcthhatiato rpoitt;tfrom the
causes the proximty engine to ignore or otherw:.
1%@?8 e

desigagied-10Rp§ 3© tapc@gieddagftéu jgnate nt ot d%né)Fed i vatl eg analyses.

For e%ﬁm\ﬁ/@@, Oferdddo 2UGR 1, tHeRodRiR ehgihe mirpestebiiaivph exclasidn zone at
evices within this ran,ge,,,orsiil,sted in tgg file AL of
a selactedrioastipp e thernfers) wel sundidptlsiedises BBt Prdev P ha
devicgg(ngloﬁ'r?d 0 pershbibRSi the RhfRr. MElie exthiGiof @b &Y Proside A rhdoRanism to
exc

usion zone or the devices meeting.the exclusion .
exchi@ certiin slefaapeinte feone P {ferd@e ot GiRePYRE B PEOMLY OgYsts and/or

Weig}-[tllqn%t 1?extlla% ?im% NGl B&ighted RE RIRRANA 2877BAALIFBAINNES such as by
surt abl'y configured to perform additional analyses
assigtiipg walubsethatonpas of the sk obibseuaTHro%8WPY | onal anal yses
be, conf | LAY RbledhSnBUN RIS RamBlYCkcluded
gque6elgﬁ%ngﬁ8%eg%£é§§?? Ldgﬁtggéta 5?%{r?}gérlgve “unwant ed . d%T}ZI, or
data ipoi@ft infy b dbegtatd wharaiteclisting iof sleviee ideatiliwtiprssn @ordinates,
mask data. For .exanple. . : [ 47 i kS it
such G kST U BR et i B B bln LG pfimbeSr, or other
suitaPleOFi06&s fBrickfifiag Hadednonore poitht cwsbetitei daja.syky gigy present

to snooth and, conpl ete tterns, i C ' :
e G o S 5 B TS BRI £ e
simpieocaqu%MBﬁ ﬁlﬁ@ga‘&sﬁ tHflﬂlp”toii&litytelﬁgi_np teigent op Dthgliwﬁ:et spe@nilyi tneat data
_searches tnrou a at paqJ nt I n, the da . : eqt
poingghiithi pspr g?@]ea &Angg PE@F §3@ itheg atapsgr. o Fiﬁ@?,eaﬁalndgaggs within
this &HE@C, ks 1ibthein HAfiEar@heh REbjEA A sditddtexelgsibmatiteda. If the exclusion
~criterion, such as a threshold or r ﬁn e of val es_ clusion
critefia FEet, TSR BOTHATE HSGRARSIPR 2P AT ASYCoS MResHRg T3
critefiﬁlcix%%'ic@IQdédhﬁ&ﬁgﬂé & e baly¥ed. hi n the sel ected range, 5
€ proximty engine searches data points sur ou%fl{' ng e
t h@hmthim{i@t engiesi ¢ift the @resglweggygdm‘& H") s_ultabs'}y] é;o'l]'ﬁﬁr]ﬁ 001?‘” orm
addigglﬁazcﬂ%gfggetssu Otiad cr:]& sHBInhsH adage. POTHY adtBi¥orlAE aBdlyses may be

nunber, a may be sel ected according to ar&}/
configuirddafor eny rppirepriate, puFpesepyuok iafriq snhangsi dreireledats AEROEHE! anted
surr.oundin t ol nt.s..far ' exgeedionExadple, th
data; QF |1‘?Fé‘ﬁg’eS%%igeﬁdeaba?a"?g‘%‘?céf l?/‘i tﬁg %gﬁl 4 e P’Bisllf itable e, the
proxGihity eggigmisi ndﬁld@tcbm@mdatofnehfenm At vith tWeithsine Procees. pych as
ccorded weight 716) . | f .t ' LRE mask
bassdfy LRRR O RS VO ot 1 SR ElBins TR GRpb 1R mas

data@ Weight to the main data point according to the
val ues of the
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surroundi ng data points. In addition, the proximty
engi ne may adjust the weight according to the

WO edoaimwed posi ti on of the surroundi ng dat apoi nPCT/B82005/003923
exanpl e, the anount of weight accorded to a

sy Eoundong, dal & oAl Al 14638 BRse l%&mlgﬁ&gglg%ggrmeem&h all

Ol nt 1 s
data }60117‘[3.81) therdatisetg dﬂﬂlpr(()dﬁ&ﬁ)):nglma dzeﬂmtsmaﬁm g(anh(l@'w)rﬂnd cirepks the

valueI o tgq.]détt?] gglélg a%al tcgiger%,f sg?lg%%%té}%dsho%&ha rﬁgx?é ar 9&9!1«%?(1712)
WheP#! ﬂ&t@ﬁd&iﬂt i goundahaa ef@bdi the seleteddhresioldaxi mwcthmethqamquted range,

RN G SN R 2 PN T N

The ﬁ%%ib@f‘&f daaChnts afdhﬁdﬁ’c}ie Finis it p@iﬁdmﬁbgbe ﬁ@tsalepted ntlmberTzl'rEl may
ght for the main data point may then be conpared to
be Selfc‘le pesoFingo 2y swtakle coris yser defined t hreshol d
( lﬁ% oxitnlty eR@n¥Edaedhbs ﬂi@%ﬁﬁ’o@ﬂm@)&i&qﬂﬁmﬁ hﬁ dafarmiihs)éﬁ,eedmg
he data point _is so designated (.1 28 el]d% th d
an mﬂme velpeoraisiying gneflerssyitabifaqriicriog i {2 Pé?éﬂ ghou
be aéf:gfde& K)@E‘i‘n%'lt%ﬂ@‘ Fhe L6t eRRBRMIS Qﬁﬂuen&eh Qalf, aé Bidxjmity
be Configured to identify, and suitabl
engmeemléy agrienpe Wizl aoathp anai datepaintzaceotding) foethe s Hf the
surrohgc;lﬁg Ezgzlcl gom§su ) aﬂémén Ucﬁ@ﬁroﬁﬂﬁfé/' efn?ﬁl@ r@a@r Jdﬁ\fs?ﬂﬁ Gb{/éiight according

gures 19 and proximty engi ne
to thefrelam prseventt thmmmrém dajapginty eF@foWP’@l% e amounb pf pgight

acco@g? tolt C\’Jﬂ%\%ﬂdlﬁé 45ia gg‘iﬁ an%@ Qetgmé/deac%% b8 wHbRERAe sulRunding

roximty engi ne searches
data pds\ﬁ'om gllj aemen)’i 1 &)atrahqgonai {1 7i2ﬁ) tottke waimsletsi noint ik toghd tvgight may

also L?l 8(1]&%?(@&31&@ %%Itg tpoi%frjl o%ftMé 0o s fie &/ﬁ%x{(@ﬁéZQF%hgr%Qm&undlng

the Conposi t e
data pOR@ &besl ibetmoain aiagte[mlmfhavalbemlsclanlcbda(s’;ﬁ‘@n@d mml algta point 1s

asmgtrlllgcgglg rs}%ﬁgﬁlirg\i%@%ﬁgx o) (%/oa}edagnggg w% 'hp ?atc{:@[s ﬁ'&ﬁrtﬁ@ Elﬂg)undlng
data $6intsaTRe wREbHX for &tﬂe&ﬁﬁﬁ dath)pﬁmt mm;cmambecommrai td atthrespimldw such as

neeti ng deS| nat 912 t he Xi.m ngi
o v de S e B 5o e Sk RE el BAPA 1, B e poin
is Sold@@%ﬁa@gdqsmg recursive programthat 36 WO 2005/ 077024
PCT/ US2005/ 003923 searches | al | dlreﬁé‘l o(ga? the1 .
e ehmneFOmATE oty ek S B GRS et S T SRR i
he pr@dTht eth entofheelJISﬁﬁlﬁ?teh 8¢ Yhay h@V@nfigred ﬁﬂidleﬂifyyaﬂdhﬁutably
same va 1 so ‘exceed the threshold 8 ot her fied
remaies Sroups ef datemoaltz gt a1, smedlen, fhap,aqthegsholds s raé&JPSé?F oRFoLie

thresfhgf?lc tlie%}nhg 1§ PRuRk89 eaﬁ& 26, nfﬂ@ gl}oﬁﬁfﬁ%yv erehfR dITtRXpriddeny emBodiment

begi™n searchi ng dat'a poi nts havi ”ﬁqo
maytbe rcbldigmradatb lsﬂeﬁnef the gionps alﬁ@tbemb sl rempveaswél@agrow define the

f sk data
groug%7 Fcﬁroxﬁm en&al%e éeX%Pénsfﬂgﬂ‘og% (rj)c Bﬁe a p&int!! 'Insfh\é RoRpOG HMsk dat

mal n devi ce until
for 4 Hath |pnﬁis samsfmﬂ@a cdatlan pBomexamppieh thetatayedinte iy thefqoypposifemask

datagt}quép pgéal%eéfcwg éjsacgfa vallf%? ami aésggéleﬁ) Yl Ju%elrsecﬂ{eﬁ%rgﬁmlty

encountere poil nt as t he I n
engidl@bépifddiynearching tHe&pﬁ@bsatetﬂlwk ﬂata) (ﬁﬁsaslataTﬂmm magdhing a certain index

| Kk | t
o e B AR5 A0, LA b B0
engiil aghates R Bapodthastheanth ddwﬁoﬁltmmmmtugeammcursw\hmogram that

the recursive program has found all devices in a group
having a certain val ue, theé



10

15

20

25

30

group is assigned a unique group index and the

proximty engine again searches through the entire
weposioce nask data. When all of the data val PEFUREN®003923

been searched, the conposite mask data is fully

searchterh g‘i}%‘%ﬁé%t f?ong 19251’1 %ata%%ﬁle L QURNS qH@tRIROMBL fe Mt REme

proxim ty engl ne may
index, Qﬁtaﬁérﬁhthelyt hEVeSSubaamfallg dehage ovlpe, dorexe ¢ glres{ap,]é or meet

roxj m ne may count the nunmber of data points
Othefg lr%%t@}‘\f%@gp‘%gle) The proximty engine may then

CARRalRatprR cfluarhesrsife fattionpini the présentecmapdimentpthe preximity

threshold and r S that.do.no
enging Wev BeesT ﬁFafoTI@fo)%r aﬁ,@m&s gﬁﬁ a ce%ab e‘%}l[eéh%)& e'ﬂlgﬁ?a?l?% ?n@e If a data
point YftR 4R gzﬁva efoMed, $he ﬂﬁm&ﬁye ﬁmgﬁamltﬂeerclf]@mh]siata( g_(th@)tround the
sSuc as resetti the | X val u or e
main gev(lﬁgzrpnpblt nds3nother H%ﬁ porat w{g]-lb %ﬁﬁf five cﬁhér (fugl\{f?‘mg data
point tbERh Ak deditiReroghmdakas o Ieﬂdoﬁnﬂefedfdaw@plm hethe mam data point
proxi mty engi ne changes the rou ndex n‘ﬂi al gata oins
and reneeteyihe PEISEha ity over SR EFCF AR AR T bBr o< S P
havmg %Mﬁ ?’ a eléqmtg?@ a@aaNGS dﬁag(ﬁlblletoCHably ofheO s thind &trm a group.

ssified with different gr[oo i .ndi CES, Are = ihe
Whert ﬁ@srecmsgw,q p@gfairry éasofouﬁ% el dgvices 11503[ up hgpinga certam v ue,

9 MitQRAEIAPEA Searches through th
grou laéxﬁyonalu%u%b %%ﬁ%%&?ga %Eeenrﬁefﬁ}gt é@ aghld rgefl n e B
entirCaposite masiedske. dWhen 2lFof g Aatppyplecs haye b&%ﬁ?&@ﬁ?% h‘FFa%"l?lWS“e
mas dcfa%at ig ﬂl s%%a@e% ﬁllfbe ﬁrg{lﬁssb‘f &&tlgﬁoug t@l@taﬂﬂ%t& h®NA¢ the same group

processi anal yzi ng of the original
mdexcorrposme mask data, may be used to provide

infornmat.i on relatin t SENekabip, th
oPJ{ i PIFMIY ieEE B ygt(%%“glg? tﬁg'lg%%: %lf:\egg? gﬁlgew ces a&% )
proxilhh@ angihe miayatouhthihe hainbcrocﬁtdlatarpopltsametbe gropp él A -a Theprozgnity

vided to.the user..or ofhe d
engl@dpztyatgerbcwﬁeeﬁhe nglaﬁere%{ g?}p Ipomﬂ ﬁ\%%%r&ﬁ)etg at e@lﬂﬂd and remove
groupy’ t%lda Qltat neet @Eﬁlﬁft@ﬁol&{/@ﬂ g&mThe |grduﬁ$ thebe mmﬂvy@; frgmdhe grouping

conmoi nati,.on w 0 sucn..a
analysisdp 2B FYiRRY HIPNES 1?2‘% é &é W trenset‘tln thre 1?%&”%%\%?? ichg relevant
grou%rt‘o b RRREGRNRARS! Ui R Skple; aftfahe thBs8hANDnRMBE/ GF7F@L oints is five, the
CT/ US2005/ 003923 t he ta and an
ProxXumipr mgmeaqhéngfgtﬂée EOUR A d@f gveg&gn%/%)ol%av1n§pf?\ggretr}]1an five
data %oﬁllﬂsdt% @@é’faulp hiuer %n‘seﬂ[u&h@, fiRVerlha proupd-tiat hemain thesified with

be provided to_a user éla an appropriate
diffecant grotp ingiess amthose bavingtive 5 mase 42 B sual i nterf ace.

I t t
nT&J] %a{e %ﬁtﬁ/ﬁé’ﬁ glrg}b de?%ﬁ{lﬁ ny %f prépsREdgitiohflepeAApmSto tgenerate

ot her dat.a ansg(a rov [g%gth
and tedint e wmo_smwmasledatewForrﬁ@m@&ﬂﬁ@ SopworigsRa ‘f ﬁ’ﬁg“ ©
resu&%en? tégﬁgditig\ﬁatl Iﬁlt@ﬁix_% ?)Tr&%gsg:%oﬁ{&)ﬁfalﬂﬁl% ot Qﬁ@oﬁé{mﬂ Ymposite mask

e, the corrglo& te mask data
dataJTRiyy be usel gegtovitle nfeingatian weletingp ghe oy pﬂedq\?.t@gtsaand the orlgmal

¢l Sk bl fd/pRs &thﬂaédt
Sourﬁ‘b?%ﬁ'aﬁﬁaﬁ% H"Qﬁf%ﬂ% lcr?%?%\%n gva%lf:p ﬁﬂé %a%lgget S r?g be e may
be pRSidensra@ visér oal’(’oylwmsds adetl én anysnitahle meunsh Ber Q}Qinﬁ]g the data may

vari ous user - e es_i.nel udj i
be qua]\fl@h‘r@pagt oL ¥ errig) rﬁ;lil?: L &%ar%m (%Ir orllr?)hlga)ﬁg{l Sv;igln?cﬂirydsettae rS#Ch as

exedufifg GRS QuiBNAIsihal \eﬂt}emﬂltgn%]o@ex;aeorﬁ ou the composite mask data,
mer gi ng
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process using an appropriate process to nerge the

conposite nmask data with an original map of conposite
waelawa/7®ach as a map of conposite raw data, coPEDES1085/003923

signature data, or conposite bi n data. For exanpl e,

referring to Figure 2 he COTROS |
the repL A AP PP TE E oS e RL L BT TR Re Lon and
patte@t ifih8 edw da14) lwttﬂaaihe\daﬁ‘aemyd;atpa)md nga aser alaswl appeopriate output
merge systemin i.ch the conposite mask data is fully
SySteWeﬁl’gbas %\Prtnl‘ifert%é“SB?llﬁ‘ieﬁ%\‘ie data map. Consequently, the
CaRRspreRniBakoditaéa, fos eﬁ@ﬁrg@ dhd/\li:dnlipokitremwki @amssl cogbtizged with

regardl ess of ovyerla enco
othere;@tasqnﬂg@govb%dttg ithequsey for Loyt min% afa may be combined

with ahy Uﬁl&r %@@rﬁte et ISy @Mbl@fnaﬁﬂélrt Ibe a{aﬁqjiﬁ) @lsd t@nposite mask
pattern is included in the ave

r.a
data mnpgmer&ed vaith signaRure datp.dh e At pardige big r‘?ﬁ%s?‘if‘av aro bin data,
and/oql%%Ley %33’3?(% t€ H?cgt Thd thePBi HBY Bath R HAt e li)di?fo(ﬁﬁék;l {hndailyi soitable

tional analysis. The conpqsite anal

mam@k,emhtasmgnﬁ%ﬁoﬂﬁ |userdedineds il NCREPE FEPTESFIPES ; dgsholdsy and
roc g& gnificant. For exanple, referring to Figure 22,
P efdﬁe conposite analysis elenent 214 may_ nerge

dalnath rpreskne sy@uerploshq eompesite @aalysis RigmeRy 2 a‘ﬁf?f@étt}é mpreing

the .25 or QiR RS ma
Procti e PRI O ot e B [y Tk g o Rl map
of cbtﬁf)@‘slitam‘atao rSuchTtnﬁeacrmrpoﬁ icompesifal | @taelcéﬁ’@ﬂ%ltem!&n%‘ff data, or

eval ua h 214
compgS B gl S0 o Gl FATRAT, B TRl AR A hnen
may nktr@sthetenpushdmnsk deer wihthea g)@gm@]rmdmtdh@lmafm dgta usingpatagsolute

poi nts .over | bet we t
merg@os{}ﬁstplﬁdp 3\5111 éﬁge {:(H‘gpod;g? glngggata % @gd Wieh tlﬁﬁ 811%13211 data map.
Con@¥g8aSlyMhecBmladite ik iaty, is mrgeﬁlv&th:ths @rlgnnak %zpmmrp@rdlgss of
devi ces, overl apped suff ci en‘tf bet we sngmas Tlustrates a
Ovef@@n‘ﬁof'élic‘?’épaﬁﬁgwtd’ teélsﬂ’ﬁ%l PRIFESy aP™d a‘%népc} e mask iysa
pattdef Gt b2 hultiilee s ity Mo, i padeer is dpgtided idatha operalhtesmposite
Referring to Figure 23, t he conposite 38 WO
maSl;2005/ 077024 PCT/ US2005/ 003923 anal ysis el enent 214
MY 136G, U BEobiR draBkid @RneR 1 4GRdDAsict ehedtrtain conjunction

patterns that overlaps 'to a suffici ent de
with aslitionalinalypiai |Thesomppsite analysis iclegenediicwey Higr f‘ﬂ%t‘hat may be

1n619£an9 'op %m%ﬁﬁc@n’c Sggh efamp léoréféﬁfin%t ReFRarPes| the dﬂ)ﬂ{pasne analysis
tester bin ure data. Thus, if
elenh@js §14 h:aary mbrge opﬂyndmrm Alrepeamposite g@%égtpttgatoo&iegaps data in the

orlgaagfé%a 3 \(/)\4 ﬁlrﬁn&jﬂgr &t ggglﬁgjuasﬂa&/ﬁch {8 6 REPASideShotkatiallyorelated

be 1 gnor larly, referring to Figure
mfoaﬂatumhe conposn te anal ysis elenment 214 nmay conpare
fferent set.s . )
oo PleRo R BBty SRk s
dat@é&ﬂrthéi&léiﬂilw&temo téterntimowhetldr paqmrtsalar thir¢sbeldgminbet, gercentage, or
criter t hat
other Fja ugfolf ggtatpﬂgl)(snc?vrefﬂ% ﬁ%@rre?r{ maps %e%)encﬂ% H%lﬁ%ﬁﬁﬁlgahon, the data

mer%@(% #ha ?H)\ﬁl;bﬁlcﬁxﬂe\étdiedvﬁefb dhe pomtsput théx mmbrr@s(p@ndmg to devices,
out pu

to the_ user qr S The r
ovedmpgd ﬁﬁi}icgé’d}p betweep the qowailtet%asgr%fahaéigl tBer ou 1%?1 ng?a to meet the
reqfhg’edathreE’r[o‘i’d:j yahd @ REfPpidgdRbe pdinte Rdf@ring Itd)E%aBe Zﬁ tlaa composrte
arge trend identification process. The nerged
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data may al so be outputted in any assortnent or

format, such as nenory structures, database tables,
wo ba@sorms files, or XML files. In the presentPCT/US2005/003923

enbodi ment, the marged data and/ or wafer maps are

analysfs "ilFé‘gg% nto bea cponﬁ Dol B n%&)e @ﬁ?%@dsﬁ@dﬁ@ﬂéﬂéﬁls il Sverlaps

uces ['1ne ink |nq
toa sﬁﬂéiblﬁl”ﬁé@ﬂee w1thnesmi dbnt faﬂuret 0. eoffaﬁ]ed |dev1pqsk1nﬁ§e p@g}ga datgesuch as

dat s than the
50% qfi th‘ﬁ S%p(?sgg SFY(SS liIfFr a}pplnﬁkvfn%ae ol {)fn%ﬁurk Ql];lﬁe NBLAL #&s than th

€ss asse arts, or any
mininfh %ouﬁl{taffe@mmmeadmdt iogertape rwithhtie Qngmai zle@, theheageposité data

types of r test .Syst 214
patierg g\a¥y Ib@ 1gneredt glnaiaélyt rgg gsé{.\ée lﬁglé i tchllggé{teadlnél?Slp Element
may oRPRRGHBIdifdrbilSets 20 camplésite dptaphick s dasﬁmll tredifigienhrecipes,

the fabrication ess, | ncI udi ng the
and detpramipg Whether the, @V%{ﬂg en Hg twe Jeaias satl ﬁ{%? Q%i&ﬁt%it ésf)f}é%hg mOnly
the da%aotgatrm%ﬂ@}ﬁ ahy/gesatisres t}féaﬁlﬁuﬁlfrﬂ Bﬂlt@ﬁ@lsﬁﬂiergﬂdr e sources

S ol ol aesgs e S 2ot 0 o e wor o
other (\Sgﬁﬁlﬁ(:t Shd Bt og(éa dafh tR§ HEHﬁHé§e@C£sUfnpfﬂtgtoamibtﬁeeqtroqass{;csesis as a

as residue on pads, _probing conduc tor od
produbtiérdgrrergidensibinatinm ma%euS%ﬁf a éaégeaff%‘}ﬁ‘e’é‘en F%?Pe? ppges.  1he mery

var hal o Y Ay RdrdlBPHordt, Subh bEmEmPiyauentes, database
data s ?Oes &g%ltt% ?ﬁar acteristics do not correspond to a
tabled;ﬂmtﬁlmuxe?%ﬁ'éw the test system 100 may recei ve and

or.e inf ¢ nbt efe PrévidddSinto an
%8%?0"”3 g{ é@:%ﬂﬁ%rgﬁh‘?ﬁi &tggtsdtgtasaeg/to{eﬁaloo |Es upljdat ed . to
ink nﬂp @gﬁh@ﬂ@nmegwne Tl idlatrap ehgingproéidies mppssfor a@nienlé’?n& papipment.
ncount n part t Wadaeim g2hératin
tn acfiog o3Py O Pt G Frasd AR Fp S S bE SRIBAD selaine
bmnlh sdsultkafod inkivas asémbly of parts, anahyorthes [peaessisfoy agpliggtion that utilizes
aracteristics according to their probable source or
these&wée rof]- t est system 100 may al so aut omati cal | }; o
pr’FBé' 16k sPfenill 60 fnayvhiem be eorffiguiet] talededest dain totdentify chapeipristics
an i medi at e ftﬁﬁhutre cl.assificati,0

and/qai(pgq)tflq:re%ﬁs%atec& A e g@tl%]ﬁﬁ@ge}s&#x}gﬁﬁng% manufacturing and/or

testn@c;%%éégs’zoﬁw eleis ?17%3 thettbslffﬁys’iebl:]iﬂ/w@ naylantlere @eitdatat from e tor more
Mformation refating to the sources or . S

souraea e @stoma8eally heor i SRS F1g0S ey ‘BB R %%m gpblems,

1ssue§ o&pgﬁ' e Ridshie W t@nufibRrie ass itdst pricbwNshi etsenemdueanld pads,
rocedures are configurabl e, such that when.diff % S and/or
probingshuléiacandsRiar RERERE STREIBHET A Lo RTINS {araton

di ff { ENB thel 28 daff HabRickigts ® &ﬂlcbﬁbdp)énd to a known
Stepper or?%}ﬁ:ga Pﬂ%fgﬁg g?aéanost |ac s;/istem 216, for frer it
issues u’@:aehpﬁesttsyamaug)@ ovy rehive gndplay lrlﬁ?ffé%tf?&tfﬂéﬁﬁng 1 the 15sue after

facilitales | %Wt@@ig RABKw e agdchaByteristics
ISdlﬁgé’OEqﬁla%éng (t)?leg%gg ts% g}gclgr%ﬂng to he particul ar data
ast}eylwereﬁmmmred The stored information also facilitates

fll:_\ ﬁlt{(j‘lélgll‘? tﬁ%“{j ngstic n%g{é%b?é 19@%t&h}a%§ﬁﬁgu?éﬂt 'tcp Rgtof@fically

ssifircation to report
1denﬂf}D|®é%b|d@tal Sli‘amseri@asednm tlhwify esich foharaetarivties mmréglg to their

probggl(ej: ﬁ;gwc?) ﬁlf (faé§6n %st g%sg St I ? %lﬁérgmcaﬂf#& ddRfateRdyhen

a falk QBLAIHR ock iR, ﬁblagmmmmecﬁgas tfahnre?dl@ssﬁb;ahm ot lecg,lﬁpﬁ@n at run-
capture and retention of product engineering
expertise, generates a histdrical database, and
provi des for consistent, repeatable
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anal ysi s nmet hodol ogi es. For exanple, the test data
di agnostic system 216 nay be configured to di agnose
w@e@blogmee4 gui ded, at |east in part, by the tesPCTHEBZ05/003923
The data may be received and anal yzed at 15 run tine,

time a&ﬁ é)r a%?efgou]cgg reg)torts th%n&%o@ )[eﬁtﬁgl fh'ég[)uﬁé’srg}lcgﬁéeQQf w%faous test

Funs e historic data.
data c'ﬁbﬁctéhﬁgn aslyite sorsd el @hparedyio thecdsita eTheedlpssifigptzorf ¢risena and
suita sour,c

h..
pro CG%F% YE 8§p€gur%‘ql% ngglgt%ét oﬁ#e%oqlﬁgrrenﬁ?%%gg% rch?raét@%%rc? grs?cags&c/nated

with &iﬁ‘é&ﬁﬁptolﬂ@tﬂb,}tﬁd imformatibr ia slitablygodadddon ﬂumilagnowresystem 216 for

di agnostic s so receijve
use InpHPEIIG AR s TR e Ao R SoRRBEERF Bbypdge base
whiclefRdy 86 dhdrged ai u}dﬁtea abdvading & e pamamlexddﬁ@erbmmliemn Thhstored
test data,. such as bin results,

1nf0r@ﬂ&1ny%§°sfa8’é¥aées relaeYatstayl o& %lwn scga%og S"‘Tn? ec?aagﬁga%ons k T d)b{ectlve

analy§1‘s dRAtMESSoatibR o RPaIRIodablE @heisband dmOthE ity IErEmE\EJorkt tudes, and
di agnostic system 216 of the(giﬁsent enpodi Sied with
sympgonsf | il dtagnc&ﬁwsy,sz@l P f§ B t yaﬁergewoPat‘aag{s are -iaﬁsgma ed wi

paﬁlc‘él'lai??%%rﬁsc ﬂ%yﬁatg%&tlg L6sterAD B4 ﬁélﬁ-’ﬁatefs am aeé ﬁMetéan &product
sort (EWS 2512, as wel| a i n _signatu

S
enginderiig SBemise, e wrhistorierd daabase g P&Vt“ieé 5 it goggipgeatable

5 ature data 2520, and process control or
analy?*éﬁﬁe{t}fol cg)lg&tgest (ET) data 2516 for each wafer. The CFV\B
biFor sixgmnpleuthe st datD Gipanasty syssommi b Jeavahs cenfiguigd) fo diagnose

problé&%%%lde& %ﬂea&rh gﬁrt %éfqgéégi e dEMBh Al ctvedi @8 analyzed at

enerated by the supplenentary data
run tﬁiihﬁlrgtﬂe\iede&mmn;torm&ystbm atfﬂaecmrégmmfem@gmpéﬁtes R and/or

mdugmgpggﬁéﬁgﬁ Shgg% 18 hgaé%%égfgn 2H§&%% %8hﬁhgﬁgg¥?ﬁgndﬂe

sourdeh@cﬁagparhmelmc adst tnh:&ohbgmg pretss Eaitiol mecrosdopy {FpeioHapE; defect

cl assifj
anals@}sg s Pl 5121%0&1 i giths el s S@"?ﬁ?ﬁgﬁmﬁfyﬂ% eive processed
data, SWBP b€ BB REY datat filteranednysise édtgmmdtad2ifiénal 4dtaNdat is generated

'2005/ 077024 PCT/. US2005/ 0039 e dia n t| £ S
based P the &5 [dake | |s\‘7‘%’sasp\”8cr§§“gts’c§€cf dg{] SR Suysts 4 h(gu%]ar data,
comptlt@ddie] all R sigRatiRe. el ectri cal characteristics for
vari ous points on the, waf nd/or for the
1 B P oS & JiiGR 0P iy SPERED1 6VIEY FICR| U presen
emb&cnﬁlelﬁl i3 c'gﬁﬁ Had % 315&1—}856ftﬁl[1t1p1€> hgpedaffetata. NThe aiagmg;tlt gstem 216
fail b|nn|ng cliassifications f onents

th
analy]_z@@raw dlecirpaia wafer, sog (EWS) éataaﬁ]o?s 2§ we %‘J@%[%] %Ve data 2514,
bin I{IAlgé: Y& };1913 }ZB.HEIJIII ta %ﬂlgn%th@resl@hﬁré@éh 253) ah® F)rdc&@ control or

ta generated the outlier
elecmlcdsisstf quat ot 261 e fsreach JferEof heo ERYD & sigatireoiits Pal4 may

t he dat ,
comBrrlse A suftaly gn'lg%s(l)i?cgu&{ @acteg 'béég? g‘é?% E‘éﬁyﬁegﬁﬁgf&r _f;)ﬁé‘fﬁﬂé déMmay be
gendddtedy by meSsuﬁ}ylsmemIa@lcﬁtalmlylybxe etsorehi 206 at theprgpspt swpedimpy, the
EW glg g{@gatgwaaag%yé% Cf)mgrlseg(:(ﬁlc V@&T Q%&nﬁm"goto' ga%ﬂtdetli)ée on a wafer

sSucC ens or |ssues in
indiéafifg tA® nvmithdec bflthen ge\(Mfe ¢ éa-zlurqo (id abs slevith eilcb mot @ass), such as

characte istics e identifi
casStvaiai e i or btae o BHRN e sffRienery daa

analy@s Fb@UR@086, the diagnostic system 216 of
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t he present enbodi ment conprises a rul es-based

anal yzer 2610 for identifying process characteristics
wacewshdiony to predefined criteria. Additional | pPCDUS2005/003923

alternatively, the diagnostic system 216 may conprise

pﬁgegtgtgggogﬁféigﬁgp aQtCltéo{iFoS%/%%lgggbé %s Sﬁﬁt{%ﬁ?&ﬁ% Qg Vd NHch as data

relatifg€ O EH31 edridal dhhﬁcﬁeﬂﬁics drat @&aridus maams iomuthar waﬁﬁh @nd/or for the
rul es-based an zer 2610 nm

compgngpts F}gﬁt f e, the %}?ﬁ?%?@f Systeny ])l ]C6a ay %/er%glgé gf?c}atn? %P 4363518 for

the WB@J fhifest @rth@?éébfeﬁlrﬁimﬂﬂgﬁﬁbsﬂ]aatﬁ)ns édr tiof cmhafqnmts £06. Unaddition,
artl

ar char.acteristics
the dlmtﬁwp gfé&emo%wda%sareew‘? @gﬁaﬁm Ffém? ’%’.X ?ﬂp f"r?hge ‘?m‘ for
exam %I@ﬁéﬁtbdﬂ Oy kRSeifSer clBgfidatibe S}efmaﬁteli 2arf@>|r y‘xz&nplé’,&iﬂl pwglier
U|ta y conf%?ured to analyze q a ed criteria.
in theg@taemyéo@ clappBed e tingaeeela i @@n%rrma 2oeBPg éOp%eﬁe&f i
? agnds @ sy@’?éﬁlr@i Emay be t&Hofred QﬁJ &ﬁ}e syiabRi menen toaanalyze the
par ar out put node on nmultip é& Eg qents do not. the
receiyed od!aJa: go ar@yntr’@smop@ss eharagferisticg, gu ablers sYFs 158 2iPe

manuﬁa%ﬁxrﬁg g {egtt %c%s@ Of el JrG@Ld ﬂQraEt@ﬁJﬁc@fnh? 8¢ idedfifiddRcadingd any
funct| ni ng, the test probe is n8E6 ¢
suitaljii¢ aiterid gr pmcmssaﬁqr Eamie rgfgtrplg o gy 267the dﬁg&p?%lp §ystem 0

the Hrr%grél ?r}‘lglg(i mergy%grﬁ)?sgs6}2r§1§§ bﬁégﬂtzfi‘lgllyyercﬁlf()i 41 @ehtifPing process

rom various sources_ and
chardc@istics faycopding er predéfimed listedat Additinrallyzaralipmativde i dipgipstio

syste{ndZiﬁe Irlr‘]Fafzyg égra!gxtlie al > ?te J F]etcgg‘llt\fonc Q%Iténg Lﬁéqg o Hgﬂtﬁﬁné t}ﬁ’ocess

OWn i'ssues associated wt
chara%téﬁbhol@ahdeebﬁ@attefrﬁsrremmpdlmtbytestsbtagnl ng a likeli hood

a par Iar use based icul
pgptp@]:twgfar,r_t ?ﬂgggcl}ﬁﬁ?(gana Z81 62;631}1%6%& eﬂlg?ltéésfe acglltangor particular
chars@tebib iRl cofteshoRding it6 Gattictilar ﬁmbllems based cm,la Iseteofsddfipgaredes. The

in the sane posi on on different [
parielys PR A, BRED GRIPRESY KAt O 4t SoT gL Edbficnta
test or BENRALALBRDiEREOTRE hil@rbaSsdshnsinre? BE1D is dmnibil}f ¢opfigamad to analyze
anal yzes patterns in the data that may. |qdf%9%%m%%§ ests
the dla’@sfgfe%?leicwdtws rhAur apd geueTls meraethontRg riegpl, FL S Vi
com%g&%{n%rtg Q%Qrtf) e W&%ﬁ@%&ﬁ&pleﬂ@&pﬁﬂ&ﬁﬂdﬁnﬂ @tmlgm ztny(msults

configured i.n an
at al, grei ddmostwymp%ﬁ F o e P FogtSH BT R gt nodo i

not i%nc%o%{&lg,tc}rrﬂ@ tﬁé‘{etsted'rgl% & 95t prYef1g shRNMan ar d'ucput pedeent i al

uring ssues. I n the _presen data o
enbdpatent recomtlcpwasyls@mmléé%@hﬁablﬁ/ﬁnﬁ%‘%‘% Enfesgiothe data from

the Y,aélgg gsr?lsngc:%s grﬂ% 1td tﬁg lph el 1n§1§esasagzg]t ’If"\}grgalttgxg;rt@?) eg?fglé)n g¥stem 2612 is
also Glitblyeccad gdKBﬂ a¢ mstadr the idehfiBiadspattoms it knesm igwenasspgiated with

sucquaré‘}eb}%:lgg:ﬁx gnﬁg%%' :@}t%s? rnm &3 ciﬁ%glmo%ﬂ% a Pé[lﬁhﬁﬁ? 26ik€ bded on the

cl'udes a prefimnary

idenRHECEASEANG. 2H bbarapld, caustm afSckwfcmhaVZ@1smﬂarh@nwﬂ%Smgthha€rS‘§hS or
processor 2614 progcesses.the data f i i

outBreg SR ez PONGPG P THGRET PPt B PUEAS =l bidBlem in

the Haﬁﬁhé’c@ﬁiﬂgjﬁfo@egsharh&paﬁeﬁﬂfdce@mmmdswmm 36lZeslentiffdgeand analyzes

assifier 2616 classifies the identi.f
pattgmnBr RIS PRERE OB SO PR AR bR brdtess
unknown category. The prelimnary processor 2614 may

performdifferent operations on different types of

data. For exanple, the preldim nary processor 2614 may
not process certain data at all
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such as EWS bin signature data or other data that does
not need prelimnary processing to be used by the

w@b@ssifoeer 2616. Other test results may be sub{BUSHMAS/003923
to st atisti cal analysis. For 15 exanple, the

2
ﬁ‘h S}{egﬁ%}qgoens éy%{em ?(%li %@ %01{ ?Qélzlalﬁ{ gnsﬁ v\,%ﬁé I;%mnner to
1den@$1nﬁﬂt‘@tns sinche veriousoiest @tage]m/enaiymestha patterns dorgemmespandence to
- ge%ppsonent s anal

pOteBté%an%gﬁ tumgg L SR o P itk %reé'eg“ a mgl%’sﬁ]%ﬁ%ﬂe& recognition
systod D612 dompaibdsain, mtteb:gbnttsyspﬁn cafifuisd fte recegmzeepatterns, sucl fxespatial

paRUSIETEE et MRS i1 b Ol e, bl ERE HFORsE eeogniton

syst&h RNy aifums préeni e@bodilent2RcRtigenireliminagspocssadred6l4 and a
wth t ghet ei genval ue and ignores th )
clas%?fp%mgm sl Broces iRl st s Rep atandiig by the
clasQﬁerSZémﬁd/éﬁﬂeﬁtfﬁeﬁ epdw&ﬁﬁm tﬁ@feca)&aﬂ@dtae that Ry ROEEHEH to issues.
control data, may rized as a series of
a‘u%

The glpssidies 210 &%ﬁsf'l@%sp&ﬁdidﬁ 9 paiersegt © metaurﬂeélféﬁﬁetnf Hegown

Categ@ffe%ranm}ﬂ@@wﬁ@@ewl i mnary processor 2614 suns the
val ues for each test for each test 25 structure. The

nube prefmingmnBrocesser 364 & gnayrherfeym diffsrent gaergiious gmn)different types
of dafACTHRk gﬁeﬁnﬁlg S bféﬁlrmﬁaq‘y #’%essgpfmﬂrm@f ndt&tbcesd Eéﬁ?ﬁﬂ"ﬁzﬁ§ at all,
QO her data may al so be I'tered and further processed
suchy;s KW bppr %gnamrﬁ daty opetherelstaghat dpesiupt nerdrpreliaiRplyeproqeping to be
usetpﬁu)? He rg;la@{;‘}fié(r 18C Qﬁﬁé}rtc% Qe"sﬂltf'ﬁﬁiy ‘39 sﬁﬂ&:ftédgﬂérs%ﬂlsﬁ&l @Ha)iysw For
sul tabl e manner ter nolse or “other undesired
exardple ahd prehminary mateasos 8614maly Iaﬂrfonu@rprm@yalpatnpemm@ gnplysipen the

a S h e._bj r
EW§ otest r sultgi %rﬁlch n%%@ragg’ g Xoe{ nI'lBPI ”Bg%l@@& = Zz"?lqm N a u'e§ The
prmplpmlomﬁ]@omen%&ﬁélyms nmy bt ey ot oovfarignoeed atyoafprépriate \@uables such

as V\?agelr i?oaﬁ(é.ls {egf‘@h%%?ég tw{ggerr ﬁ‘gq%felﬁ(‘%? %lté %g)t?%serggerﬂn %8 g%e%rehmmary
proq@&ot R261H alay palttedmsigaivectdi? add6died it /i ghivd elgenvalues or just the

e3R8 BRSS! S it s
signfichdem nary processor 2614 conprises a pattern filter
2618, a feature extractor nd a feature sel ector
268)her d?ﬁemi%{’? SR 196 o Epor g U BERGP gl dat
maydf Rnd@ize S scdiss b@stdatud skff cardrdingub alie & fsEhctures on the
includes a pattern. The feature extractor 2620
wafgfendhust Ehe FrelipisprsPropREsoredond 1spms ither ¥alvast fop faghotestsfor igach test
strultdfe? ﬂﬁﬁﬁg@@tséfgéﬁﬁ{s?%cpﬂﬁ& e sPaLE ﬁfenvet:t'o{)tl@ khefd:3 1@é?ﬁcal to the
are suitable for analysis by the classifier 2616. The
nunfoerefijese sigisfusest or 2622 anal yzes the generated featur es
ac | t r t
<l gjs}géi? fcﬁgia{h?% ﬁl% ?% efﬁ%ﬁcc‘l déltrl gﬁ?l?elr 'i&es,cs@(!l %9 thd Séilﬁﬁl?ﬁy bR¥essor
261¢onfdrgaxemglet thei preliminkyy p@mse@'rnéﬁlﬂrﬁn@m ée ctan tsr@ct i Ay gyitable
e._nmnner, X
g SR SREeEXPL B RS S0l A p R v
testplaeag esch 4shthe rbﬁcmap eldtadatdatht @utliet eighatwlediimenapanijor example, the

atterns are ege ethelnt ri ty. pf.
prefe S oBDoGHT A0T¢ 6 SBATLAR RPTCP Bl ) ppaE Bt b no
pattbig, g‘bﬁér@tevhlatd’lﬁlﬂtlng lt® shenghttcinb @ Rt datd) ahd @ﬂBctthjartmulag ipat#dms or
data. The pattern filter 2618 may di scard data sets
42
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wi t hout patterns, |leaving only data sets having
detected patterns. The pattern filter 2618 nay be
wa@omsiogueed to anal yze the various types of daP@Er/us2005/003923
i ndividually or in conbinati on The 15 pattern filter
2618 nmay | 1 fy an ro r
other BRITICETEY CROEUHROR IRy Pt o B AD Ry R RS Bopesor
2614 Qérﬁﬁﬁsﬁé a@ﬁi@@dlfﬂ@ﬂnsm Bdeddat tertravtdri 26ae,ranze1%a@m$e}eg@s 2622.

dat a_accordi n 0 a pattern ni.n I
The phere SR LS KO S B0 Al iR e B 3 R fate,
includéd Q\iygtterﬁ atrhe fegﬁr@éxtﬁa&ﬁﬂlﬂol géﬁératﬁﬁfehﬁte?.lshat Eglnibi XIEfmpia@,lon for
reférring to Fi ttern filter
the ot gSIERRed by BPHGF S B0 R s BHAHG Fyrnpa py e Shssifer
2616. d?ﬂ@fegﬁfenﬁle@to? Mdlhﬁ'lgfbiltﬁhngneﬁteblfwﬁﬁas dcbordingnp sedetiddomiteria
s

he pattern ma The pattern mask may conprise
to Selmﬁﬁaﬁw‘iﬁtfﬁb?l@%}ﬁﬁé‘l’@n whi ch determ nes which devices in

t R gaeerﬂ TR 618 B8 @&Ecﬁﬂig{u‘éd Rehdeafif paternsel it@ndata set in any
filtering. For exanple, the gatterns mag be de;t dul
suitatfle oy e Fex xamipiy | therl@&va@YeF docwifably sempiies gypotiware Tnodule

0 biRe® it Ehne nptaé delan T
conﬁ%g(‘}: Ito éllog&g ll%gé'lgédm ti {;o %@é&?@ 2% a&glf}{aerrl}llst R i )

presehaethe m’ftegdy bﬁ thehtest glatas Hiefpagern Xgtes sulpqy}y ]ér)gaeeﬁqsethe dpfa without

Shati FA hOIR HAGY Rsd4r8cHabY set
losmg h‘éf[m&% HioB Jre merﬁg%%ﬁ%{%%ls&gl elri‘rgen ﬁ%%@%ch asgjtnh AEVRen
withd® piesis} Baving knly datk aets honngdatécrdoations Shangtig ﬁH@F gelf may

be cqrﬁ%ﬁ*‘e L e %%{l?eata%’oué ?ﬁ%g %f %Qté 1ﬁqﬁﬁ{dgﬁlgj @f n §61Hyihﬁ{0%d The

ran filtering
pattefrSHIRE Qﬁﬂlﬂﬁ}dld&ﬁtﬁv anly gpedpriat|patiern) auchira dubeeis, Belispelt dep, and

by the 30 mask in the original e-binmap data. In
otherPafeP&yl ar, each data point in the data set and

semant @ﬂ:serfd Fhdodigient, $hesputueﬂm1¢hr ri!gl%aamhyngatﬂ@ ¢ttt pecortding to a

conpared to each sel ecte exa
pattegpmH gl gerithy apd 1%c%qn§8?1bﬁyne s m%rée n&a é %ts%c:lﬁgcp%pﬂ known
patteHRIA thdoRBicATREitERs. | For eRdrGle,at R ing43 FIYX2IN) Bleate4ilter may be

PCT/ US2005/ 003923 _ consi deri ng a nei gﬂhborcgood of 1 g_bmma in
configized te p@tﬁ)l’ﬁl meqdjary fikering of ihestast tatlm,ng mensiopal ¢ p
conj @ﬁh ttl"?e ﬂaﬂ@ttn rﬁaﬁkl Tﬁe%a&é&h'nﬁsﬁ Ry l@aﬂhbﬁsfel’hnﬁ rsﬁtab@rmztskdwhlch

Include a pattern are rov € .

detemmsuﬂsclele@étllbl?hemwnawfﬁ sflpcieq tePer OF”E‘ 1an iltering. For

hgi.d 120 qbheAPRbh E fhe-cRis6 a&ar-heﬂd psbemmm tyr by
exand é’ﬁegil glsn g"ﬁt%atter)zl kl’%sol atel on tlegpﬁm quggs di scl gse

simifaioes gencatt fiopedqrnais eipersnb b B MRRe 19 Bl pimilar o the
patteélg( 2&}%{ 1geza qJﬁ%d %ko L &GS l%o IR eia?n tlJ] ?neqﬁ&@rnsn%sk malyQitilize the

ve intermttent noi se fromthe test
1nfoﬁlﬁlhan gﬁmmpﬁhby dlrenconilositr ar2B/s8 alcaent 3k |sagh amihe sompegieanask
stemfor filtering .no i BQulated
data a1 YALLOpS flata, Feitq,](g me(gged comingslte%lﬂa%tg dgtﬁ tﬁ eaglrs a%ﬂﬁbl%&g ulate

theo&e@i%&l;ﬁﬁérﬁmalymeeml exenpl ary errbodl nrent the pattern
filter 2618 ize

ti t 1
cr d&e ngeﬁgaéﬁl%ag é%perfqr?qg(f axﬁ)and F%clhr\gi ljegtgatn%]lé ?ée@§e}ected by the
mask S84k orléfﬁalaélﬂmﬁx@ﬁ P&k, ' Imgirieiladeact dato poiht imrtke data sdtend selected
data. Data sets _having patterns

t
datapeints, syrpamding by pcﬁlgf e, F?fgpqr%(mioy eéablg se? ﬁ‘? él)r/ rﬁ?s%s uﬁe%r example,

arotdA98EL GEILE AR i€ k16T bRRREHasknDVERY @dst dutaythe abaliars sdcatpplated
the pattern filter
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2618 may not be suitable for analysis by the

classifier 2616. Consequently, the feature extractor
wWQems/onmy4 creat e data, based on the test data, PCHYES2008§03923

be used by the classifier 15 2616. In the present

enbodi ne th eature extractor 2620 n
consifeGRE G EGETORLEOR R YL MV GHER o O R e g Lhgeg dat
sets MR BB RKBBitAYpatthe apdiphaed) Thdsé it R06ML8e a Phaters emtpuriaded to the

may be articularl seful in situati
featurgr §xgFRHE g@é)t a&ﬁgmeﬁ“%f ﬁ&'l“ﬁ teRhniaHE, 1aY ﬂ%@stfe it Y\h& Suﬁlﬁ 48 the
prox1£1@c§tah'£ﬂ Mrtﬁlﬁkﬁﬂldﬂ%oﬂﬂ@h%&ﬁ&ld@&d lidéinc| assi fi er 2616
|dent|f the type of erqg%g dentified b hgt ¢
pétl horiiesent srBrodim, thp Bitek 14?8 Fpugs fase 1 the ata se
for eﬁfﬁ% P86 Rinc?e dhkefBitte %olsgtmﬁﬂ giértaﬂ dafa. e’DEd)ﬂz&tefrEﬁEMaZmS may
ormation in the original data, suc
empl%ailn]fessllta‘ifl@ pystons B TifpringRqisehuch ap sadial “t“ﬁae%&‘fii“h e&ng, ora
convol d}ﬁ‘@ééﬁlg bR tlfert%st%'dfat ahlo¥e ERRIHIAY BBodithetd, ticGia@iinl filter 2618
e relevant information residing in the
unllzoer $pgtlddlltedag,§uah@ﬁ wesscpheng lb‘;ﬁh‘tqw@t%}%s@l Teduce nowgch gs “salt-
and'ﬁeﬁﬁ%sba%? {dge[? GOiEESP@Rdiig patterns in the data set

asses. The features are 25 also suitably
c dbagalsets ehhvirrgomtams way hgf anghized terigatel ghe pdggtified pattemns to

partlc,zug end nder ceéﬂ? ﬁlp(,%%l{ U&!sa oW W%Q&%Séﬂqﬁefhetpﬁﬁém filter

ure errse ‘ves. The features
2618nmyy ‘ﬁﬁﬂbﬂf issiexbenfor alp@iymp by athee classifiar &6t 6.0 riCangequarttye dhe feature

ek BTG S53 V. o8 B 68501 oSABAL FEDS ey 98

2616Pr esent  nor rral [ zed and/ or condensed dat a

subst anti al I of the I ' g
beifhe B@sqnég h}g a&lrg ref(lg%ct 32r65<) %glhege{t%sg%éﬁngeg t’cl}at exhibit

inforfdGbn ﬁ%mathmﬁ sefd dé@l@ﬁdt@l By the peameiltr 265@t Tbé features may be
nonent s, and,  seven, nD ts of .Hy fram

the .test data,
partiqiieriasedl 3p Siadions iy BEhde SHmal dgarty .dﬁﬁc‘{lﬁ%r oSt to use
The FdA@irel ﬁltaf/ IRt hOBnal Aty tBe dRbAfEGEL616Tt01i0dRIfE Ste. typd1@©f pattern
centroid provides a 44 WO 2005 0770%
idenfiBT) bISATOBAGTBIBET 265% atlios rFXawpieh tigs Fpfyrs eyfractor 2620 may be

conf] Egﬁ%(igb @ﬁéo%% rel&Piint ﬁl?&ﬁﬁﬁ'éﬂ"& th® o%%lﬁalcéﬁﬁt QfchQk bmﬁlpﬁﬁng values
Istribution in di e

eonetric ne,
for assgcdf vagaldes has¢d erpthe égta 1c5 ,’ﬁg@rﬁa&uges a@%wé‘rfﬂgy@o%{ﬂgned to efﬁcmntly
encods Lﬂller% e%g#lt i l?%gt?o?lelrégleﬁl QR aef oﬁ%h@al (Rta%ande ustl Dy IRY Eldssifier

rrse msnts hat are invariant
261 @toddgssifihibe acltrq:spn@mg‘ patterns &1 the data setg@tgﬁptﬁbclas&?ﬁd The features are

also gﬁgﬁag%tcglc%lfategqfoﬂ %HG %%{Sotf &1 Yn Sarér% qué%@ﬁcﬁ:ﬁfrbf] afd fficular

he présent i ment
comp@@htsugderacse toctht vathaiof thehasabenelvish.n dat a, outlier

signature data, or.other !
ndbee e et Y oep Fals A RO LB opl BTa. tn
the fnlé&:nt dinBbdiinant ItlQ:ﬂfeéIﬁreChxﬁaW)lt MZ@ aldulatﬁscﬂevepraﬂt featuess that present
ot her val ues, i vin ion,. 0
o b St o A Gy e
testel o€ OREANBEGS o tiRN@htY sdtS SIfdthsyé mads§)ea célﬂroltdasas gddniegric set of

t abl
mo%{mgp@%e\?egle%g%g&g d aCC grglt € tetsto datttge 'It %lrlngs\émprgwdes information

regarding the size of the d1str1but10n within a data set of interest. The centroid provides a
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N where Nis the total nunber of data points in the
test data set. The mass is nornalized so that there
WO 20080MBR26t ency between data sets wth differe,€T/US2005/003923
nunbers of data points, such as the nunber of die on

locatuilq9 \gqﬁ%%% i %gf c-ggrglg%’%gt %}%espgﬁ;gx%/g%?% anlteQ of nﬁé{s STl clhé\.lﬂbu’non in

e centrord provi
the dib.0G8a¢ pedmdtiié alofRhispsuchyis aeals snnonﬁgsmlmnmtgemerm amglsvalent

e LR 0 ST e T S ol o
invariagGRdd itthctiond dférandl@tdnpsshling, egliatations: EEXf (X, )

2@"hq-$yér1@1§0’Fpé{uqusC%rh§n§§§§;lée r g)éra%%: SI,E lt:'f %%( dYga IX tﬁe %E)esent

embodnnent'3 Ihe BB are %hl@h'l'aﬁﬂ 88ke@ 6 Bintiafug outtier shglﬁtufr@ﬂdm\m ntjper test
equation: EEX'Y 'f(x,Y)

data forf wefasst | HUS UHR| e BY t$?§algefo%$pm%£ ﬁ}agé % e Of the

dlstrltﬁﬂloﬁ Qg Kéﬂﬂﬁﬂﬁl a bRRIFERERLES dher Aalubd) avidia givig, aﬂynnfohaatlon
sense t bi nmap_can be constructed fromits

aboutrfimeration of the|distahugien.s Wien the tesb¥alpe #hspendinaes Sapf ¥ Ilse%}f’}% the
mass IMD S8 %a% fcaﬁ%{ﬁtt«?d A& SR % thefo1foieng dqahtinaat i on resi di ng

he p esent enbodi nent, the seven
monent s OfZElf(a,Dé al so considered (see Hu, MK,
Vi sualy Bat-£ern—ecogni ti on by nonents invariant s

| RE Transacti®ns on Information 45 WD 2005/ 077024

PGSR Q0RL A RBD erchfel@tﬁ)pom‘téQh the&és?)iata ogt. The ﬁ}aiﬁi normalized
1962). The seven nonent %r q{I an
AR

so thaichdre isscofisepgnRIrsEPJfte S§Ea"l’1f}h‘a et Pt s <06h s

then@ﬁ%?ﬁwq,ﬁm%f&ay be cal cul ated accordi ng to the
oW ng equations: 1 1720 + 1702 5 (D 2 -

Iﬁ@’&)amwdmﬂl bg dgﬁ&ed(mguag Poordingiss, ﬁt‘%?ﬁs"cé‘?‘? 31 g“he centroid

provides location information by measuring the center of mass of the distribution of the die.
The centroid of the data may be calculated in any suitable manner, such as according to the

following equations:
22 (%) 223 ()
RS TICS N SIIERD

The geometric moments of order (p=0...3,9=0 ... 3) may be calculated according

to the following equation:
ZXx"y f (%)
Y
X f(%)
0y

m

The information supplied by this set of moments provides an equivalent
representation of the data set, in the sense that the binmap can be constructed from its
moments of all orders. Thus, each moment coefficient conveys a certain amount of the
information residing in a binmap.

In the present embodiment, the seven moments of Hu are also considered (see Hu,

M.K., “Visual Pattern recognition by moments invariants”, IRE Transactions on Information
45



10 (D4 = (1730 +1712)2 +(7703+7721 )2 (D 5 = (7730
-31712) (1730 +1712) 1(1730+1712 )2 -3(7721+7703 )2

WO-eMF03H37721) (7703 +1721) 1(1703 +7721)" - 3( 77 18CHLIH03/B3923
06 =(1710 th) [yl~/30+17)2 -(711+1h)2] +41~

1(1730+771 2)(' N3+ 1721) 15 (D 7= (37 1 - .
Theor?f?@gl) @(;27,3@1. ﬁ%g—é 557,[ ]2-9f2)3 01%7 ﬁsn(? p@(nfg{r% f—t ﬁb%t)e énvarlant under the

action-'s: %;% Iaaglz Sggpﬂ 7311@30&&812 1@%&1&&%&"&%@ bé‘(med accordmg
+1730) 2 where the 17n9 are the central nonents for al
to thegollayinéqualiensas 17ne = EE(x - xC)n (Y _ Y )9 f(x,Y)
ZQDThe L'rst six of these noments are al so invariant
under % hé2action of reflection, while the |ast
changes sign. The values of these quantities can be
very large and different. To avoid precision
prdb+ ens; e Rerdmbgar i t hms of the absol ute val ues may be
taken and passed on to the classifier 2616 as
features. The invariance of these features is an
adyan e e bi S or other data sets are
aﬂgiyggg_a%?hmé?ﬁng?%?e cl asses that do not depend on
scale, 25 location, or angular position. A
representative set qof 25 features is suitably
ex®s aél:et i) oriflevidky bi ni nap or other data set
desi gnated by the pattern filter 2618. Al or a
portion of the features may be 46 WO 2005/077024

PCH/ L / X hoesty,hhottly to the classifier
2g%§qﬁégggﬁ§§%' §ggg{mw) IQG?EEQpresent enbodi ment ,
1

[ Qn
f et — & 2@ + e ~PWar may be provided to the
classifier 2616, for exanple to reduce the nunber of
features to be anal yzed and thus reduce the

di gengi analrit ¥70f —he al ysis process. Reducing the
nug%eﬁhb?g¥ggtﬁge;h¥eﬁgg to reduce conputationa
coﬁﬁM@kﬁf&x@ﬁﬁ$$edundancy. 5 1n addition, the required
general i zation properties of the classifier 2616 may
require the nunber of features to be limted. For

ex@Rlsy, FRheihepesent, ol assthidlr 2616, the

general I zat1 on propertjes, of t classifier 2616 nay
coﬁﬂésﬁﬁhinbénm Ofﬁﬁoo—%yn?ﬁéﬁﬁunber of training
paranmeters N to the nunber of free classifier

paraneters. A larger nunber of features corresponds

t OwBerb ey, anviib eential motnews fok aB P, pdgfapeeers, such as
synaptic weights. 10 For a finite and usually limted
numbes SNxefx J1(@aFni)ig (pap ameters, fewer features tend

to inprove the generalization of the Iass.ifierﬂZ%516.While
Tha@hé &t sik @f Sesempments grEalsrinyasiantymderthe agip, ofypflection,

the gi ?c{%t??ﬁ stggfs ’ﬂfen@ﬂ@e%‘%ﬁ tﬁé%@'ﬁﬁzi[rﬁiﬁes SHCHY Hri Jarg® afie iigfetedd To

a sel'ect teatures for classification. | 4
avoid@trdcistan @obletmb dhd oganithms of i apsolijte yglpes may E%Ya%(%fb?ri}i passed on

L L . cBfRirdsOs A8 advantage when
to tlgqggfis;;%gﬁglé 2 ?e%lu?ecs.z e’?l‘?er fl Gith@d of BRlIF8RrdsAs RR advantage wi

nd m i m
binmaps or other data sets are analyzed with signature classes that do not depend on scale,

location, or angular position.
A representative set of 25 features is suitably extracted from every binmap or other

data set designated by the pattern filter 2618. All or a portion of the features may be
46
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15 errors that may be induced by providing fewer than
all of the features to the classifier 2616. The

wo e@sar®2sel ector 2622 may be configured i n anpCT/US2005/003923
sui tabl e manner to select features for transfer to

the classifier 2616 esen
proviqaliitiet Boihe s ggisst e oy R e g ok, fover
than h1P o§ fleeehtulel endy et proGiged The @H@ﬁﬁerc%abgﬁlrlekhmp]s 0 trabllce] the
I ncludes a paralle]l search &ceq?ﬁ1 0IE fﬁ‘ gl 1§’ 1 Qess.
numbgpd Heapigs Fﬁnemnﬁ%edsa&fimsa ice wRsionality &1 BlysPaeds
Redua]g% Wel Riber SNPattfdp ﬁ&&@t@@@&e&:@wﬁm@ﬁl cobhgexggnetiiredundancy.
orithmanalysis is swtably Iledséé]o %(ﬁg vari ous th
In addignythssreqwied genprghisdipn dronertiss ofit g*’nglas Id B pigere e
mumtef Jrgaed bl Beh Modid! NP efim6)! ki @8 ﬂréﬁdﬂld clagifidd€2616, the
process of evolution. Referring to Fi ure

gencalipiiomBITPeIiRG 0GB SRFIERG88 FEHAPTFDY Oy bt heguber of

tramlgg%gﬁn‘fgfe% N %oh el Iﬁﬂﬂéf of Siféeecqﬁsg’iﬁe? g%ram At 8 Byger number of
y defining values for the ar anet ers

featufe® I:ﬂzﬂyspogisaptm hgeanggb@rcgtcﬂqgﬁﬁ@rm@tere ﬁil?)is syRptic weights.

For ebg'Bu? a{u}/ u&faﬁgtﬂtng%fltt{ﬁ?nﬂepﬁ\lt bfa{ramﬁg%&ﬂét&@ &&Zrlféaturéght@nd to

Ton s y conprises a l'ection of coded
improvecthy gehmlisationnfithe chehifigr?di &i dual represents a set of

Isﬁ"l‘ fﬁaglrep &3 ecil{ 185600 T 4R e]%g%:gf @)éf(t) m agﬁg%’e's dyal3ndrited |’1€atures

atron 1's ran for exarrp
accofbl&‘ngaﬁ) letedmtitetia ¢o mﬂeﬂtd‘ea‘cmes) draohassifipatio80 Ig wartigplap the feature

selecgcglrlggi %ghgqbﬁggctnglggreﬁ %%eéecy C?I‘tlg Siar@%&[t%? oS arrl%lgzed ?nd minimize

errork gt Wiatl Balilubsdl By Popidingtfewer, than ail @Heth@feamsdnmmi@smﬁar 2616.
The gqglg)tg% gql]lg:g(;rlr%é;z 6%?1%' (&eﬂ%l grtrgg ru? tg% Slg\%ﬁ{?t guner. ’tor Y tlect feiatures for
transid?Go e @mSdMier2ys4.em every popul ation 47 WO
2005/ 077024 PCT/, USZOO5/ 00392 é di ffter leorithm
i nki the aresgns embprdignty e ferdwR s Fﬂ%fa%? Joplemenp ar%?e i
to seﬂ@ccc glll& Halaﬁﬁresf ephdip&hetid at%?ﬁthn@ BlitabB/ inSKabest 4 (pﬁhzallélnse@ﬁch erocess

each i ndividual has been bi nar%lencop 8
whlc@hﬁemim@dn@nﬁagpmggl@}ﬁ §;q],1&103s,s@tmlngte thedibious so ut18ns ag improve

g,oodS Ll Oi‘h@?en@ﬁé aclgérﬁHﬁ{bﬁﬁlyﬁg isf QAN SspliciMethe Varlouls features for

presents particul arf feature is_taken int h
a nwmas ofl ératiowsn afid thet owsput| ofsthe pleertibie heded SOB“IOB «found in the

t the feature in that position is not used.
pmc‘?ﬁorflfwﬂ{&ﬁore sel ector 2622 then eval uates the injti.al

poRefeatngorto (EZUIG) 27,appl impiement dbe oxpaeticapkEoRitnt Mo gresent
op I on 2 e GA

o BT TR, 748 M O U b e
parah@&rsf @?(Ibl)edtaﬁthgraegﬁiemt)ﬂd:ohmtm t27(@72ﬁk) randosly ergatig the initial

poplégt n&igi,zpn ﬂ'g? ggp b);té{cocl)rrl]psﬂs %?o&i\‘??%gggftecﬁﬁ@d Slﬁitvﬁfuals and

cactSRIR e eprefhtiagst df@elédsted fh@gs] frheseqﬁﬁfbs of id@RBuals|if the initial
the limt has not yet_ been r egg?ag “{%%Sf f %aut%g grogram Any
suitfRPHr&hOR nda ?’R%)secﬁ BethaR @htaﬁﬁtetd’@rreﬁ;foﬁﬁlﬁg\tei manbbr of epochs, a
mutation to gylatlon ntil the |i t%1 Q<§mnrMe
numbgeofgndizidpsls bya ppRBLeD, 3SEE O e‘gmflﬂ%mied%ﬁ?% ng*aorb R peigciion rate
a 01%1%09&)} SR oK RMINE A trRERTIInS8teOln i preknNORnG atvag Poyulation

SI fier 2616 may conprise any suitable
cl assification system 47
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15 for classifying the patterns identified by the

prelimnary processor 2614, such as Bayes or naxi num
wo pdosloreeod cl assifiers, supervised non-par ameP€T/TS2005/003923

classifiers, and/or supervi sed or unsupervised

rul e- based class i ers. e classifie 616, .
has teipflidistent MArialSHE Pih fepresens E‘ﬁ RYERERSE ¢ &Oﬁ?fzas%ﬁ?"% atr#lﬁ“e in the
opumB aEJlﬁ{dﬂS bias 6@e0Rvoadsal e Sndividid)ehdsebienr Bmas'e kaotled ity 2
feature selector 2622. 20 Tq§§ﬁP Zs'ﬁ&E%fegmﬁm)whmﬁ
chromoemeﬁ TpRLeSRPg 2 £e 0T FRNSPs]-&, @ Lo T
a“1” !;L%?f ReRERR: p ARG TOABYs b fRAlouERertid BE thorcl 26 A tiandnd a
ected by the feature selector 2622. The data is
“0” mpmm@laéﬁ@deweélb%f&oém?ﬁ@ 195¥%dt 0 data for known
PRI 6tRSe {diectr KIRINLBRLELedBAL REGalt Pepuldidh a2716)e applies

correspondi ng 1ssue or characteristic for he known ;
cos s tegerisiontah R0, snd oty o0 ST PG cper

; AR Yredd &5 1B (Pas], isedhl a3fa maximum
(2722§h§ﬂ1 eglf’rl%s g%ufnlteﬁhasﬁggcge ¥§)ut dat a Wl(t h {oart I cul ar
numbg omgeelmwomsr d:l%feaigcﬁc pelestor P2} dqrarinates gthtf énaéyqlsogﬂ@ugrowdes the

138 3bOfkt d hed, the
Sele“?‘?%?ﬁr agaﬁ‘lgr Lf?gz}ﬁl ggﬁlgaﬂé@ char ac%ber FStic
featur@ Q;éleelﬁp QGTZB f@eztte:dly healmst the nffsprfngnm)pmngm (:yglg} apd,applies the

d
CrossQSt 1111den?“tgp ?netgﬁfnet Qoguﬁgo l%‘hi eqm]ilpls Q@atcﬁegl noted as

or ma en be provided
t Oht RRsQHEMal6 ela@sﬁﬁﬁt thé ﬂﬁntlm mirttclmﬂ te fligfereing kipaeviggategopies or

the present dhe ¢ r
o B SRS RSB | PRSP R RS g0,
for chh&E®{nsahe gatteind idomtifict dyi thd pkeﬂldnk&:lry dmcasstolﬁ’léesu(lhaiﬁ dayes or
classifies the data for potential rq % J&% ed or
max1@g@nlﬁ1egh%@c<a§sa}fﬁ§ PypeLyise Elog-ﬁoalpmegg: classi 1 gudror rSsuPerws

unsu;%eﬁﬁ éélahﬁe—bas@%f 3R6864. STRYlad:d et 2@1«5/6&(/&33 pxlesnndamﬂooﬂm@m is
e various first-stage 200 77024
et S bS5 of el ! BRERS e i

selec{o?%‘izts to classify the overall data to |dent|fy the
i kely sources of problens or

chﬁxeadmrﬁez @41 pyeceives daealor TPAYLY a?&%*} fl? ?%“stn whigh fayg been

8 b3k erilcablegosyse I’I!he data is
Obmgwf%&%ﬁa%é%?ﬁg%%ﬁngﬁé%ggﬁgﬁgﬁ ag |ntelllggn€ S B, o th

procdsedd ©xamphe thedstalto dete dior kowngaftens| & & lRRervR P?é%ém matches the
! LR ERIHAR 86 5 RBRed G example,

o LB G 55, IS ST, (e Bt

referfitif td Figyer31peBeptclaonfigrNMOP m@@ﬁ%ﬂmﬁeﬂf\Wﬂ@é chaspgterfsgey in the

S Mokl table. The
mpu'b%{‘ﬁ% nﬁ’yB%/bc‘B?’r ]%rg?rlﬁ%n%)t% gg%ssw g}s& P&rs. Th % o
clas@rt 2616l afayS ykb eassighay ldelis@ide of ead paﬁ@@]pﬁupﬁget @r chaacteristic

classifier's perf nce for the cul.ar hi
correpponping (9rias B ené n&rotg’alff@ﬁ’tn Hah T etés%%zgawl‘ | %(Iteagrthenfeggﬁg 19 Bhatch i
note}@ &l %3/]9! KThd ﬂg&ﬂtu?g,ﬁnﬁ%ﬁatﬁﬂ?ﬁ@i therrtetpaovided ta it/ autpuselement 208.
eedf orwar d_net wor onfigure
seReleray ByFigwe 32¢ Baibg Pes éfﬂ??@ @fy"l&fe %? F?ﬁ%‘%?{{‘ﬁ%“ :
two-s a?é‘&lgss?f%r 3808. Rﬁ’:ﬁrﬁeéﬁgabzwtféb&ﬁzks &z@alﬁoﬂd:h@mdmn@}lat data sources
| ous aspects of the present enbo

and @btnflﬁeg;uﬁhg atasfon g)o@p@,ql Lnrplg}ﬁ'a% fo%pyéaélm ?ﬁorqn&: honfl &ate%f’ rules or
patterH{ 91 f'ﬂé daaC Tl%eosefc&ﬂic&ég%n?,ﬂQ rceWed 98 ddt# fromTihe viiBbus first-stage
net wor

Suita conpri ses
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15 three layers with different roles. An input |ayer
2912 conprises source nodes that connect the RBF
woeidori2s o the feature sel ector 2622 to recei RET/URM05/003923
sel ected features. The second |ayer 2914, which

sui t abl 0] ises a hidden, | aye a [ , i nea
3210 closHETO ARG EPORTFY Bin oRi 9 ﬁlﬁﬁﬁl%s%%é’g&?% B, R, Heost
1ikely%9ﬁ€@s,ofipfbﬁ\m(?1i1§d} i$sh& dABlattwiadet O teltaet i ons of t he

neur ons :

X are radial basis functions (. b).
e SPEMSTHITL (1P oNE SRES TonEFL B O CaIERy, 2 3hs o
analyﬁ#é tHeCtaad bich a@nﬁeingm Is$ et Iidr etbiapieindurbLintvbiks,spanticfe swarm
“al'so be used. In the present enbodi ment, each hi gde?RBF
optimiatielo PYDNPisteds: srnstieiplepriEe(GAMmS Tadj P15 finghon (RBF)
neura? Elgtt(xfag(;ss nﬁlﬁﬁ&}re@[}gercgﬁi'dﬂt (MICP) R0FhI apRlorles RBFeP SBhsydi@ms, MLP-

stance. The neurons of the output .| ay%r 2916 Th
PSO ystetme) MLEBE O sastowes. it adepr SYRFS 196 Hag Lﬁli)*ﬁ‘gis”rsof ©

id ’ i 'k pétsimafi@t for the particul
particty ga % rs"l}t{;é tlt:e?rgsglgetl}Jh&gﬁ%%? qgérﬁdlﬁigﬁél?gggg IS bf or ex an'gf te16 parenst

datasccording to the equations: h,(x) _ (' (Ilx-c, 112 /r12)
%gl&l’% }gr?ége;rlg\é\%rﬁgdi%f Z}gclﬁggse hClidkat SetiBe nbMREL : 1id) ah REBM @eural

e cen the 1-th hidden neuron, r; is
networksand/@dd sdfonvirdirstwdrle comfigyhad toj amrkyze st feptyres selected by the

hi dde 0 unber . i. 0 boordi
rearusf tepgyr 2624, frellgFREfo ig@UCoop h Rty REMAIORIHE 2200 aboording o
variow® aglfectst &I tHee piesms dntbotiinenh i dexfigueedensin Exolatigriagy glgorithm

nonl i near nsformati on .30..fro [ .
oS RGeS AR § LBk SH A heRLy el SRS bitnpices
threel IR rOWHR differéd y6les. 2 3hGnye idyer 2%l 2ecokripnisesr source nodes that connect

transformation from.the hidden-unit, space .t
the H PRVOUDRIBS it WS ITORPL S B ity RSB aLFbiS  3he second
layerTm4,j WtH §uite Bl comptiys athidden &iyeR agsie hohl&ehﬂﬁtﬂnsﬂ»apatémrﬁom
classification problens c,g}gt non- | i neﬁ?r Itg |ﬁ_ntho Q|r9rps (i)
the TppuEPRSP & Hiei hiJdeg saecs: By WhIRAR s aciyabey Trgtigls of tRa 4pyns (*
are SHRPHAR! RinthRe (RBF%}.%usﬂ&ﬂﬁﬂSﬂicﬁ@ alre S@menly Tused, but Cauchy,

parameters of the classifiers in the two st ggesIBSﬁllO ;
multgpadric gudhinggsemeltiqudsier MFions BaY| dsq BcPiedns Bnfic presen
emb&nxt%(laxﬁt &R RRGEA Mﬁ.‘r%%ﬁu&s kiR MSnf 1@ init thBfe neuron’s central

netwotk, are subject to evolution according to an
poingwoindt dpphies e RBFotoi thatristange h Thes ngvegns qf he prEpwlaer 4916 (0ix)

embodi npn ' b hethitRleR Lagor dnlihvBi SRPSABETIE that
perforgy i vé'?lglgtﬁ‘?jSL}né ?théelgg'I%th@Léﬁg erri ﬁ.g a?o Fi gurge 33, the
connattdotisoutdut binkhidden lsydruioceamnleaceording £ e pguadionsandont y

in the range [0, 1], and the centers are selected
r andoni § (et Rbercd e ) nputs in the training set

(3310) . , 10y Regarding,4 he evol ution of the nunber of
basi s fﬁ’#&?ggs” i‘{nﬂt hé hi dden |ayer, this approach

CaRhie xCib AeR@b@ HZie thealRBR of B3thé cantdriof ehenveth fridiien wewrhn, i is its

that at the beginning of .the evolution, the Si
it 5400 WOTERY ks (S SRt de RS MR b Fugple Eulh pymber
j,ang%xsggigsf(,@%rdwpuitﬁe&&g hi dden | ayer. As the evol ution

process proceeds, the network gra by .addi nor e .
ne L[n @thgr Vorde tbe(p@’ﬁupﬁn(g dléﬂpe |héi§igq, ¥ayg;| 4\6’?11 ﬁépl}ﬁ émglﬁwgr téq,néformatlon
frorh Be! ihg&t' sﬁgcd-: W thd nfidsh B8 WA & of high dimensionality, and the output

layer 2916 performs a linear transformation from the hidden-unit space to the output space.
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15 function in the hidden |ayer, and the network is
incrementally built. For each optimzation iteration,
wo b@soveeal | performance of the swarm i.e., tPET/DBEN5/003923
square error of the best particle in that iteration
is calculated (3312). If the over err ’

The justiifieaionder %staﬁrap%egx&ét& is thay ppifren Clﬁ%’*} CSP%P]IC?EIGQ}%%Pﬁ pon-linearly

into @gﬁf&%rﬁmmyw ¥d @RS oL TiRdlY A8 He3BieA)ly seperatiiashan in a low
. Onction is added to hidden |ayer of each neura
dimewséondliPRCE( 3316) . 20 The particles may be structured
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basis i fmv oisagnd)] tyela@?sa@cé]ﬁp cprépry l4pg padthy fprtaﬁlRSBedeg;%@¥lbfa¥e sutbject to

evolu dl&g ?Aacﬁgﬂ?% Whin| SoRBbARy WeolifhB, RRRYL @00 Mn ARy prégentlethbdliment,

tar om each ot her, nei ghbors are_c| osely
each poticle it td algPtiths reprrsenteepnten anddivp @alb%?p%}r?%fwﬁo gy 33, the
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ver ges on a erent optinmum or keép searching. 25
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gé tg% %golugl? %tﬂu%@ Xf‘lbééfs fuﬁ@cio’nX In 'tl%: hiagePB$Er, this

popul ation, 1t
appr@\tﬁ T&ﬁlﬂ&é hly{armlérizedllals atdmestplan‘ta wked,i such it gh&le pgginning of the

evohgpn? {]illg sggrqf e@?lé é‘Lre]t?N)rRtrlI{ ?11% ep% laﬁgrr fscllhﬁmjh Hraéxgﬁ'lﬁfardr@ys one

lnertia coe
neurbtRAIMEESH lﬁ}hﬁé KA[S eficcsvention prress peocpaist the h@WlOdi g@WF byadding

mord 3ok 8 S8R B By B AL gt

funcBELHERS hidber RGerl BRT tlieéhew&irlg kit mél’bhﬁéntﬁlly”ﬂmﬂtl Yor eadhl qptlmlza‘uon
fromapproximately 0,9 to 0.4. A ternativel

iteratigye fifej oy praly peqﬁgvaﬁ%%f the sy 1aet,|t‘Ee e} squae 8ﬂo of tfgl be‘ﬁtst particle

in thgﬁﬁéltﬁ)n Rrakalatdl ¥3150 IMem@r@ﬂQ?rBQBzﬂs increased with respect to the
USZ 05/ 003923 instead of |lin The effect o
perfartandei ofethel swpranil Hg RESEPUS; LEsradiop @%ﬂ& T s fFRsOP g added to

hlddgfﬁ?&%feach%gﬁﬁi ﬁ@w@rk%ﬁ"a‘ 1f6§ froman exploratory to an
oitative follow ng table sunnarlzg
ex@kmpmg,less@ay bf: S@@‘éﬂlﬁﬂ nte albesPeigaborhod eR) BPog i?g‘gﬁlf gircle
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X lterations 0 Size Local 2
typeNefl mipblopy,helite parts of the population may be qulte distant from each other,
neighbors are closely connected. Thus, one segment of the population might converge on a
local optimum, while another segment converges on a different optimum or keep searching.
Influence spreads from neighbor to neighbor in this topology, and if an optimum value really
is the best found by any part of the population, it will eventually pull all the particles in.

In the PSO algorithm, the inertia weight affects the trajectories of the particles. A
nonzero inertia coefficient introduces the preference for the particle to continue moving in the
same direction. The inertia coefficient may be adjusted to inhibit instability, such as by
decreasing the inertia weight over time, typically from approximately 0.9 to 0.4.

Alternatively, the coefficient may have a quadratic expression such it decays parabolicly
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The pattern recognition system 2612 may also be configured to learn additional

information about the identified patterns and corresponding issues. For example, the pattern
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scope of the present invention. These and other changes or modifications are intended to be

included within the scope of the present invention, as expressed in the following claims.
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CLAIMS

1. A test system, comprising:

a tester configured to test a set of components and generate test data for the set of
components; and

a diagnostic system configured to receive the test data from the tester and
automatically analyze the test data to identify a problem in a process for fabricating the
components, wherein the diagnostic system is configured to recognize a pattern in the test

data and match the recognized pattern with the problem.

2. A test system according to claim 1, wherein the diagnostic system includes a

classifier configured to classify the pattern using an evolutionary algorithm.

3. A test system according to claim 2, wherein the evolutionary algorithm

includes a particle swarm optimization algorithm.
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